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BBepneHue

HacToswee PykoBoAacTBO no akcnnyatauum npeaHas3HavyeHo Ans o3HakomIieHusi obcnyxuBato-
Lero nepcoHana ¢ yCTPOMUCTBOM, NMPUHLMNOM OEWCTBUS, KOHCTPYKUMEN, TEXHUYECKOW aKChnyaTaumen
n obcnyxuBaHnem 6noka ynpasneHus mykponpoueccopHoro TPM32 (B ganbHenwem no TeKCTy ume-
HyeMoro «npubop» nnu « TPM32»).

MpnGop N3roToBNEH B COOTBETCTBUM C TexHU4Yeckumn ycrnousmm 4217-025-46526536-2010.

Mpubop n3rotaBnMBaeTCA B PasnuyHbIX MOAMMUKALMAX, OTINYAIOWMNXCA APYr OT Apyra KOH-
CTPYKTUBHBIM MCMOMHEHUEM, BXOAHBIMU YCTPOWUCTBaMM, NpeAaHas3HavyeHHbIMU Ans paboTbl ¢ Tepmo-
MeTpamMu CONpOTUBIEHUS (QaTymMKkamu), U Hanudimem uHtepdeiica RS-485.

MHopmaums o BapnaHTe moamdukaumm ykasaHa B koge nocrneHux CMMBOJIOB MOMTHOrO Ha3Ba-
Hus TPM32-X.X.X 1 paclumndpoBbiBaeTcs criegytoymMm obpasom:

TPM32 - X. X.X

| KOHCTPYKTVBHOE MCMONHEHWE

| Tun BXOAHbIX AATYMKOB

| Untepdeiic cesam ¢ MK

KoHcTpykTUBHOE MCnonHeHue:

L4 —  KOpMycC LLMTOBOrO KpenmneHus ¢ pasmepamm 96x96x145 MM, cTeneHbio 3alimTbl CO
CTOPOHbI NuieBow naHenu IP54 n cteneHbio 3awmTel kopnyca — IP00;
w7 —  KOpMyC LUMTOBOrO KpenneHus c pasmepamu 144x169x50,5 MM, cTeneHbio 3alumThl

CO CTOPOHbI N1ueBon naHenu IP54 n cteneHblo 3awmTbl kopnyca — IP0O0.



Tun BXOAHbIX A4aTYMKOB:

01 — nopkntoyeHune TC ¢ Ry = 50 Om B kopnyce LLi4:
— TCM Cu50 (a = 0,00426 °C '1) (3aBoackasi ycTaHOBKa);
— TCM 50M (a = 0,00428 °C ");
— TCM 50M (a = 0,00385 °C );
— TCM 50M (a = 0,00391 °C ™).

03 — nogknto4veHune TC ¢ R, = 100 Om B Kopnyce LLI4:
— TCM Cu100 (a = 0,00426 °C ') (3aBofCKas ycTaHOBKa);
— TCM 100M (a = 0,00428 °C ");
— TCM 1000 (a = 0,00385 °C );
— TCM 10001 (a = 0,00391 °C ™).

TC — nogkntoyeHune TC ¢ R, =100 Om n 50 Om B Kopnyce LLI7:
— TCM Cu50 (a = 0,00426 °C '1) (3aBoackasi ycTaHOBKa);
— TCM 50M (a = 0,00428 °C );
— TCM Pt50 (a = 0,00385 °C );
— TCM 50M (a = 0,00391 °C );
— TCM Cu100 (a = 0,00426 °C ™);
— TCM 100M (a = 0,00428 °C ");
— TCM Pt100 (a = 0,00385 °C ');
— TCM 10001 (a = 0,00391 °C ™).

WHTepdpeiic cBasum c MNK:
RS —  Hanuuue casiau ¢ K no uxtepdpeiicy RS-485;
npu oTCyTCTBUN — 6e3 uHTepdpelica cBA3N.



MpumeyaHus

1 Ro (HomuHanbHoe conpoTtmeneHne TC) — HOPMUMPOBaAHHOE M3roToBUTENEM conpoTueneHne TC
npu Temnepatype 0 °C; a (TemnepatypHbii koadduumeHt TC) — onpepensietca no dopmyne

_ Ri00 —Ryo

R, -100°C

2 Mpu pabote ¢ TC ucnonbaytotca HCX no FOCT P 8.625-2006.

3 MNpu pabote c TepmonpeobpasoBaTenamu Cub50, Cu100 wcnomnb3ytotca HCX no
FOCT 6651-94.

4 TMpwu n3rotoBneHUn npubop nporpammmpyeTcsi Ha ornpeaeneHHbI Tun BXxoaHblx TC, oTMeYeH-
HbIA B CMCKaxX TEPMUHOM «3aBOZACKas ycTaHoBKay». B nmpouecce akcnnyaTtauum npuGop MoxeT GbiTb
nepenporpaMMmpoBaH Ha paboTy ¢ nobbiM Tunom TC M3 yucna BXOAAWMX B CMIUCOK ANS AaHHOro
BapuaHTa moavdukaumn.

, rae Ro, Rigo — 3HaueHus conpotmenenms no HCX npu 100 °C n 0 °C, cOOTBETCTBEHHO.

YcnoBHble COKpaLleHUsi, UCMOorb3yeMble B HAaCTOAILLEM AOKYMeHTe:

rBC —  cucTeMa ropsiyero BofOCHabXeHus;

K3P —  KNanaH 3anopHO-perynupyoLuii;

HCX —  HOMUHarbHble CTAaTUYECKNE XapaKTepUCTUKW;

nuo —  MpOonopLMOHanbHO-UHTerpanbHo-aAngdepeHUmManbHbIN (3aKoH UK perynsitop);
MNK —  NepCOoHanbHbIN KOMMbIOTEP;

TC —  TepMOMETP COMPOTUBIIEHUS.



1 Ha3HauyeHue

1.1 Mpubop coBmecTHO C BxogHbiMM TC (AaTyumkamMu) U UCMOMHUTENBHLIMU MeXaHu3mMamu
npegHasHa4yeH Ans KOHTPOMSA W perynmpoBaHvs TemnepaTypbl B CUCTEME OTOMMEHUS U ropsyero Bo-
pocHabxeHus (FBC), BbINOMHEHHON MO cxeMe, nNpuBeaeHHoM B MNpunoxeHun A.

Kpome byHKUMIA perynnpoBaHusi, Npubop OCyLLeCTBASET 3aLlUMTy CUCTEMbI OT 3aBbIlLEHUS TeM-
nepaTtypbl 06paTHON BOAbI, BO3BPALLLAEMON B TENMOLEHTparb.

1.2 TPM32-4.X.RS obecneumBaeT nepepavy MNK gaHHbIX 0 3HAYEHUSIX KOHTPONMPYEMbIX TEM-
nepaTyp 1 3afaHHbIX ycTaBkax no cetn RS-485.

1.3 TPM32-LL7.X.RS obecneunsaet nepepavy MK gaHHbIX O 3HAYEHUSIX KOHTPONMPYEMbIX TEM-
nepaTtyp 1 3afjaHHbIX yCTaBKax ¥ BO3MOXHOCTb KOH(PUrypupoBaHusi napameTpoB no cetn RS-485.

1.4 Tpubop MoXeT OblTb NPUMEHEH Ha NMPOMBILLIEHHbLIX 0OBbEKTax, NMOAKOHTPONbHbIX PocTex-
Hafasopy.

1.5 Mo akcnnyaTaumoHHOWM 3aKOHYEHHOCTU NPUBOP OTHOCUTCS K U3JenNUsiM BTOPOro nopsiaka.



2 TexHM4YeCKMe XxapaKTepPUCTUKM U YCNOBUA IKCNyaTauum

2.1 TexHU4YeCKMe XapaKTepPUCTUKN

OCHOBHbIE TEXHUYECKUE XapaKTEPUCTUKN Npubopa npuseaeHbl B Tabnuue 2.1.
Ta6bnuua 2.1 — OCHOBHble TEXHUYECKUEe XxapakTepucTuKn npubopa

HaumeHoBaHMe xapaKTepucTUKu 3Ha4eHue
. 90...242B
HanpsikeHne nuTaHns nepeMeHHoro Toka Yactoton 47...63 'y,
(HommHanbHoe HanpsixeHve 220 B)

MoTpebnsiemas molHocTb, BA, He 6onee 6
[nanasoH KoHTpons Temnepatypsbl, °C MuHyc 50... +199,9
Paspeluatowiasi cnocobHocts, °C 0,1
Mpepen gonyckaemon OCHOBHOW NPYBEAEHHON MOrpPeLIHOCTU +05
KOHTpOns Temnepatypbl (6e3 yyeTa norpeLiHoCT! A4aTt4mkoB), % -
Tun BxoaHbIX TC TCM, TCIl
KonunyecTBo kaHanoB KOHTpons TemnepaTtypsbl, WT 4
Bpemsi uukna onpoca AaTymKoB, cek, He bonee 6

yl'lpaBJ'IﬂeMble an60p0M WCNOJTHUTEJIbHbIE MEXaHU3MbI

K3P koHTypa otonnenus n rBC

Cnocob ynpasJieHUAa UCNONHUTESIbHbIMU MeéXaHU3MaMun

KOHTaKTbl 3/M pene

MakcumanbHbIn TOK, KOMMYTUPYEMbIN KOHTakTamu pene

4 A npu HanpsbkeHun 220 B
50 Ny (cos @ > 0,4)

ApanTep, ncnonb3yemMbli Ans nogknoyeHus npubopa k RS-232
nopty MK

AC3M (ans npnbopos
TPM32.X.X.RS)




OKoHYaHue Tabnuubl 2.1

HaumeHoBaHMe xapaKTepucTUKu 3Ha4eHue
ApanTep, ncnonb3yemblii Ans nogknoyeHrs npubopa AC4 (onsa npubopos
K USB nopty MK TPM32-X.X.RS)
[OnvHa nuHum ceasm npubopa ¢ agantepamu cetn AC3M n AC4, 1200
M, He bonee
CpefHsia HapaboTka Ha 0Tkas, 4, He MeHee 50 000
CpepfHuii cpok cnyx6bl, net 10
Macca npubopa, kr, He bonee 1,2

Mpenenkbl gonyckaeMomn AONONHUTENBHON NPUBEAEHHOW NOrPELLHOCTY NPU U3MEPEHUN BXOAHbIX
napameTpoB, BbI3BaHHOW W3MEHEHWEM TemnepaTypbl OKpYXalolero BO3gyxa OT HOpMarbHOM
(2045)°C po ntoboi TemnepaTtypbl B npegenax pabounx temnepatyp Ha kaxaple 10 °C n3mMeHeHus
Temnepatypbl He bonee 0,5 npegena gonyckaeMon OCHOBHOW MPUBEAEHHOW MOrpeLuHOCTV nsmepe-
HUYSA.

B cootBetcTBUM ¢ TOCT 22261 anekTpuyeckasi MPOYHOCTb U30MsiumMn obecneymBaeT B TeUYeHVe
He MeHee 1 MWH OTCyTCTBME NMPOGOEB M MOBEPXHOCTHOIO MEPEKPBITUSA N3ONALMN Lieny NATaHNS OTHO-
cuUTenbHO kopnyca npu HanpsxeHun 1500 B nepemMeHHOro HanpsieHus.

OnekTpuyeckoe CONpoOTUBNEHUE U3ONALMM IMEKTPUYECKUX Liene NpnubopoB OTHOCUTENBHO Kop-
nyca n mexgy cobon — He MeHee 20 MOM B HOpManbHbIX KMMMATUYECKUX YCIOBUSX U HEe MeHee
5 MOM npu TeMnepaType, COOTBETCTBYIOLLIE/ BEPXHEMY 3HAYeHUI0 TemnepaTypbl paboyero ananasoHa.




2.2 YcnoBus aKcnnyatauum

Paboune ycnoBus akcnnyaTauun: 3akpbiTble B3pbiBoGe3onacHble noMelleHnst 6e3 arpeccrBHbIX
napoB 1 rasoB, C TemnepaTypow okpyxatLiero sosgyxa ot +1 go +50 °C (ot muHyc 10 go +55 °C ansa
npubopos B koprnyce LL7) n oTHocuTenbHoM BnaxHocTbio He 6onee 80 % npu +25 °C 1 6onee HWU3KMX
Temneparypax, 6e3 kongeHcaumn Bnarv, npyu atmocdepHom AasneHun ot 84 no 106,7 kla.

HopMarbHble ycrnoBus akcniyaTauum: 3akpbiTble B3pblBOGE30MacHble MoMelleHus 6e3 arpec-
CVIBHbIX NapoB ¥ ra3oB, ¢ TemnepaTtypon Bosdayxa (20+5) °C n oTHoCUTENbHON BNaXHOCTLI0 He Gonee
80 % npu atmMoccpepHoM aasnenunmn ot 84 go 106,7 klMa.

Mo ycToMYMBOCTM K MeXaHU4YeckuM BO3OEUCTBUAM MpU SKChnyaTtauum npubop CooTBETCTBYET
rpynne mucnonHerust N2 no FOCT P 52931-2008.
nfwﬁopbl YCTONYMBbI K BO3AEWACTBMIO OAMHOYHBIX MEXaHUYECKUX YAAPOB C MUKOBbLIM YCKOPEHWNEM
50 m/c” 1 ANUTEnNBHOCTLIO YAapHOro umnyneca B npeaenax ot 0,5 o 30 mc.

Bpemsi ycTaHoBneHusi paboyero pexvma npnubopoB Mocre BKIHYEHUS HANPSHXKEHUS NMUTaHNUS He
bonee 5 MuH.



3 KoHcTpyKkuusa npubopa

3.1 lMpnbop n3roTaBnmMBaeTCcs B NNIaCTMaccoBOM Koprnyce, MpeAHa3HavyeHHOM Ans YTONSeHHOro
MOHTaXa Ha BepTUKanbHOW MIOCKOCTU WMTa ynpaBneHns anektpoobopynosaHmemM. Kpennexue npu-
6opa Ha wuTe obecneymBaeTcs 3a cYET PUKCATOPOB, BXOASLUMX B KOMMIEKT NOCTaBKM.

3.2 Kopnyc npubopa cocTouT n3 AByX YacTel, CoeAuHAeMbIX Mexay cobol npu noMoLy YeTbl-
pex BUHTOB. [nA obecneyeHns oTeBoda Tenna, Bblgensiowerocs npyu pabote npnbopa, Ha GOKOBbIX
rpaHsx 3agHen YyacTu kopryca npeayCMOTpeHbl BEHTUINSILMOHHbIE LWenu. BHyTpu kopnyca ycTaHoBme-
Hbl MnaThl NeYaTHOro MOHTaXa, Ha KOTOPbIX pacrnonaralTcs 3reMeHTbl cxeMbl Mpubopa. CoeanHeHve
Asyx nnat npubopa B kopnyce LLI4 apyr ¢ ApyroM ocyLecTBASETCA Npy NOMOLLM MAOCKUX pasbeMHbIX
(c ogHowm 13 cTopoH) kabenew. Mpubop B kopnyce L7 cogepxut ogHy nnary.

3.3 MabapuTHble U yCTaHOBOYHbIE pa3mepbl Npubopos NpueeaeHs! B MpunoxeHun b.

3.4 Ha nuueBor naHenun npubopa (cM. pucyHok 3.1) pacrnonoxeHbl CEMUCErMEHTHbIE U eOVHNY-
Hble CBETOAMOAHbIE UHAMKATOPbI, CryXalimMe Anst otobpaxeHus Tekyllein MHdopmauum o napameT-
pax un pexumax paboTbl. Kpome Toro, 3gech xe pacnonoXeHbl CEMb KHOMOK, NpeAHasHa4YeHHbIX Ans
ynpaerneHusi I(pubopoM B pasnuyHbIX pexxumax ero paboTbl.

3.5 [ns coefMHeHWs1 ¢ NepBUYHBIMU NpeobpasoBaTensiMm, UCTOYHMKOM MUTAHWUS U BHELLHUMMW
ycTtponcteammn TPM32-L4 ocHalleH YeTbipbMsa rpynnamun KneMmMmHbIX coeguHutenen, a TPM32-LU7 —
ABYMS1 Tpyrnnamm KNneMMHbIX coeMHUTENen (nog BUHT), pacrnonoXeHHbIMU Ha UX 3adHel NOBEPXHO-
ctu. Cxema pacnonoxeHus coeamHuTenei npuseaeHa B Mpunoxexun B.
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4 Pabota npubopa B cocTaBe CUCTEMbI

4.1 Pabota npubopa

Mpn pabote B cocTaBe cucTeMbl NpubOp KOHTPONMPYET TemnepaTypy HapyXHOro BO3gyxa
(Thapyx), TEMNEPATYPY BOALI B KOHTYpax oTonneHuns (Town) U ropsvero sogocHabxeHns (Trec), a Takke
TemMnepatypy obpaTHoi Boabl (Tosp), BO3BpaLLAEMON B TENMOLEHTParnb.

Mo pesynbTatam wusMepeHuin npubop opMUpPYeT CcurHanbl yrnpaBreHUs [ABYMsi 3aropHO-
perynupytowwmmu knanaHamu (K3P), oguH 13 KOTopbIX CNYXXWUT Ans nogaepXaHus 3agaHHow TeMnepa-
TYpbl B KOHTYpE OTOMNEHMS], @ APYrol — B KOHTYpe ropsiyero BOAOCHabXeHUs!.

4.2 PerynupoBaHue TeMnepaTypbl B KOHType OTONSeHUs

4.2.1 PerynupoBaHue No TeMnepatype Hapy>XHOro Bosgyxa

PerynuposaHne Temnepatypbl B KOHTYpe OTOMMEHWS OCYLLECTBAETCA MO yCTaBke (3agaHHOMY
3HaYeHn0) Tycroron. 3HAYEHUE Tycroron ABNSETCSH BEMUYMHON NEPEMEHHON U BblYMCNSieTCS NpMbopom,
MCXOASA U3 Tekyllen TemnepaTypbl HapyxHoro Bosgyxa no rpaduky Tycroron = f (Tuapyx). [MapameTpsbl
rpadvka 3agalTca nonb3oBaTtenemM npy NporpaMmmMpoBaHnM npubopa, ncxoas U3 aKcnyaTauMoHHbIX
XapaKTepUCTUK CUCTEMbI OTOMNIIEHUS, B COOTBETCTBUM C YKa3aHUAMM, N3NOXeHHbIMK B Mpunoxexun I

Mpumep rpaduka Tycroron = f (Tuapyx), 38AAHHOMO Ha NpeanpUSTUM-U3roToBUTENE npubopa, npu-
BeAeH Ha pucyHke 4.1. MNapameTpbl rpadvka (kak 1 Bce gpyrne paboune napameTpbl, 3afaHHble npu
nporpaMMmnpoBaHuy Npubopa) 3aHOCATCSH BO BCTPOEHHYIO 3HEPrOHE3aBVNCUMYIO NaMSATb Y COXPaHSIOT-
CS1 B HE BO BpeMs aKcnryaTtauuy, B TOM Yncrne 1 npu obectoumBaHnm npudopa.

12
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PucyHok 4.1

4.2.2 PerynupoBaHue no TeMmnepaTtype npsiMon BoAbl

YcTaBka B KOHTYpe OTOMMEHWS MOXEeT BblYMCMATbCH NPMOOPOM He TOMbKO Mo TemnepaType
HapyXHoro Bo3gyxa, Ho 1 no Temneparype npsimMoi Boapbl (Tqp), MOCTYNawoLWen B cuCTemMy M3 Tenno-
LueHTpanu. Beluncnenune yctasku npu 3ToM ocyluectensieTcs no rpauky Tyeroron = f(Trp), NapameTpbl
KOTOPOro Takke MOryT ObiTb 3afaHbl Monb3oBaTesiemM Npu NporpamMmpoBaHnn npubopa, B COOTBET-
CTBUM C yKa3aHUSIMM, N3NOXEHHbIMK B MpunoxeHun I

BHumanue! [Npu HeobGXOAMMOCTU BbLIYUCIIEHUS YCTaBKM KOHTypa OTOMMEHMS MO rpaduky
Tyeroron = T (Trp) AATUMK, NPeAHA3HAYEHHbIVE ANA KOHTPONS TeMnepaTtypbl MPAMOW BOAbI, AOMKEH ObiTb
MOAKITIOYEH K NpBOopy BMECTO AaTymka, KOHTPONUPYIOLLEEro TeMNnepaTypy HapyHOro Bo3ayxa.

13



4.2.3 HouHow pexum paboThbl

B npubope npeaycmMoTpeHa BO3MOXHOCTb AMCTaHLMOHHOIO NepeBoda CUCTEMbl OTOMMEHUS U3
[OHEBHOIO pexuma paboTbl B HOYHOW pexuM. [Mpu 3TOM B HOYHOM pexuMme Becb rpacdvk 3adaHust
yCTaBOK KOHTYpa OTONNEHUS Tyeroron = f(Thapyx) MM Tyeroron = f(Trnp) @BTOMaTHMHECKM cOBUraeTcs BBEPX
WM BHWU3 Ha BENUYMHY, 3afaHHyto nonb3oBaTenieM npy nporpammuposaHun (napametp L-09). Takum
obpa3om obecrneunBaeTcst HOBOE 3HaYeHVe noaaepveaemon Temnepatypbl Tycroron.

[MepeBoa KOHTypa OTOMMEHNUS B HOYHOW PEXUM PaboTbl OCYLLECTBSIETCS 3aMblKaHUEM KOHTaK-
ToB «JEHB/HOYb» (18-20 npnbopa TPM32-L4 n 19-20 TPM32-LL7, cooTBETCTBEHHO) Ha KNEMMHIKE
npubopa.

B kauecTBe KOMMYTUPYIOLLErO YCTPOWCTBA Afst 3TOW LEenM MOXeT BbiTb MCNOMb30BaH «CyXOon»
(T.e. He coeVHEHHbI C BHELHUM WCTOYHMKOM HaMpsDKEHUS] UMM TOKa) KOHTaKT MOAXOASALWEro no
Ha3Ha4YeHWIo U KOHCTPYKLUMM Tymbriepa, nepeknodaTens unv Tamnmepa.

4.2.3.1 O paboTte cucTemMbl B AHEBHOM/HOYHOM peXUMax nonb3oBaTens nHpopmMupyeT 3acTaBka
Ha HWXHeEM LndpoBOM MHAMKaTope npubopa (kaHan nHANKauMmM — Tuapyx):

— P--I— oHesHol pexum;
— P-- |- HouHOI pexum.

4.3 3awmTa cuctembl OT NpeBbLILEHNS TeMNepaTypbl 06paTHOM BoAbI

4.3.1 Tpu perynupoBaHuM TemnepaTypbl B KOHTYpe OTOMMEHUst NPMGOP OAHOBPEMEHHO KOHTPO-
nvpyeT n TemnepaTtypy obpaTHoWM BoAbl, BO3BpallaeMon B TennoueHTpanb, obecrneymsas 3awuty
CUCTEMbI OT MPEBbLILLEHNS €0 3a4aHHOTO 3HAYEHUS Tospmax-

3apgaHHoe 3HayYeHne Togpmax, TAK XKe, KaK N yCTaBKa Tycroron, ABNSAETCSA BEMUYMHOW NEPEMEHHOW
1 BbluyMcnsaeTcs no rpaduky Tospmax = f(Tuapyx) UM rpadpuky Tospmax = f(Trp). MapameTpbl rpadmka 3a-
[atoTcst nonb3oBaTeneM npu nporpaMMmpoBaHuy npubopa B COOTBETCTBUM C YKa3aHUAMU, U3NOXKEH-
HbiMuU B [MpunoxeHun I

Mpumep rpadmka Tospmax=F(Tuapyx), 38AAHHOTO Ha NpeanpUATUU-U3roToBUTENE Npubopa, npvee-
OeH Ha pucyHke 4.2.
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Toﬁp.max! ocﬂ

76
Toﬁp.max

To6p.max= f(Tnapyx(.)

38
T >
25 THaDYX- 0 8 THapy)K. ,°C
(TekyLiee 3Ha4YeHME)
PucyHok 4.2

Ecnu B npouecce paboTbl TemnepaTtypa obpaTHol BoAbl N0 Kakon-nnbo NpuyMHE NPEBLICUT 3Ha-
YeHune Togpmax, BbIMMCIIEHHOE MO rpaduky, TO NpMBop NepeBOANT CUCTEMY B PEXMM 3aLLUTbI OT AAHHO-
ro npesebileHus. MNpu 3Tom Nprbop nNpepeiBaeT perynnposaHne TemnepaTypbl B KOHType OTOMnneHus
no ycTtaBke Tycroron W, ANSA CHWKEHUS 3aBbILLEHHON Tosp, HAUYMHAET 3akpbiBaTb K3P. CurHansl ynpas-
TNeHUs KnanaHoM npu 3ToM OPMUPYIOTCS MO HOBOW yCTaBke, 3HayeHne KoTopoln paBHO (Tosp.max - A).
Mocne cHwkeHust TemnepaTypbl 0b6paTHOM BoAbl A0 3HaYeHUS (Tosp.max - A) PErYNMPOBaHME MO ycTaBke
Tycr.oron @BTOMATUYECKN BOCCTAHABMMBAETCS U CUCTEMA NEPEXOANT B PEXMM HOpPMasibHON paboTbl.
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3pecb A — BenuumMHa ructepesunca, 3agaBaemas nonb3oBatesiemM npv nporpaMMupoBaHuy napa-
metpa - i npubopa. 3HadyeHne A onpeaenseTcs aKCnepuMeEHTanbHO (MCXOAs U3 3KCMITyaTauMOHHbIX
XapaKTepUCTMK YCTAHOBKW) Mocsie NosyYeHns onTMManbHOro Nno kayecTBy NepexodHoro npouecca npu
nepeBoAEe CUCTEMbI U3 peXMMA 3aLLUTLI B PEXUM HOPMarbHOTO PErynMpoBaHus.

4.3.2 O paboTte cuCTEMbl B pexume 3aliMTbl OT NPEeBbILLEHNUS TemnepaTypbl obpaTHOW BOAbl
nonb3oBarens nHopmupyeT 3actaska P--2 Ha HwkHEM LMPOBOM MHAMKaTope npubopa (kaHan
NHAVKaAUMK — Toapyx)-

4.4 PerynupoBaHue TeMnepaTypbl B KOHTYpe ropsiuero BogocHabxeHus

PerynupoBaHue TemnepaTypbl B KOHType ropsiiero BopocHabxenusi (FTBC) ocyuiectBnsietcst
npubopom ¢ nomolublo aBToHoMHoro K3P no yctaBke Tycrrec, 3a4aBaemoi nonb3oBaTenem npu npo-
rpammupoBaHumn napametpa U- {1

4.5 ®dopmupoBaHue curHanoB ynpasneHus K3P

4.5.1 YnpaeneHue obonmmn K3P (B koHType oTonneHust u B koHType MBC) npoussoautcs ognHa-
KOBbIM LLUMPOTHOMMIMYIIbCHBIM CNOCOGOM, HO MO HEe3aBMCMMbIM APYr OT Apyra MpornopuMoHanbHo-
nHTerpansHo-agnddepeHumansHeiM (ML) 3akoHam perynupoBaHus. PopmypoBaHve KMMNYNbCOB
ynpaBneHus kaxagoro K3P ocyluecTBnsieTcs cnegytoLym obpasom.

Mpnbop, Npon3Boas NOCTOAHHBIN LIMKIIMYECKWI ONPOC BXOAHbIX A4ATYMKOB, NOCME KaXAoro Lukna
BbIYMCIISIET B YMCIle NPOYMX NapaMeTpoB U HOBOE Tekyllee 3HayeHne TemnepaTtypbl Ti, MO KOTOPOW B
BbINOMHAEMOM CUCTEMOW pexumMe paboTbl ocyliecTenseTca perynupoBaHue (Torn UMK Togp ANS KOH-
Typa otonnenus n Trgc Ang koHTypa 'BC). MHTepBan BpemeHu, HeOOXoAMMBIN ANS OAHOro LMkna
onpoca AaTYMKOB, Ha3blBAETCS LLIAroM perynnpoBaHus; BenuymHa ero YucrneHHo pasHa t, = 6 c.

[MonyyeHHoe Tekyllee 3HaveHWe TemnepaTypbl T; CpaBHMBAETCH C COOTBETCTBYIOLLEN YCTaBKOW
perynnpoBaHust (Tycrorons Tospmax MW Tyerrac), MOCHE vero npubop opMupyeT UMMYNbC ynpaBneHus
K3P, onutenbHOCTb KOTOPOro BbluncnsaeTcs no gopmyne (1).

D; = 2,5-K-(E; + T-AE)), (1)
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roe D — ANNTENbHOCTbL ynpaBnaALWero nmnyrnbca B MUNNUceKyHOax;

E=Ty—T — BeNnYMHa paccornacoBaHusi B TEKYLLIEM Luare perynmpoBaHus;
AE = Ei- Ei4 — BENNYMHA N3MEHEHUST PaCcCOrnacoBaHns MO CPaBHEHMIO
C npeablaywmnmM BeluncneHvem Di.q;
Knrt — koadppuumenTbl  NMNO-perynsatopa, 3agaBaemble nonb3oBaTenem

npw HacTpoiike npmbopa B COCTaBe CUCTEMBI.

B dopmyne (1) koaddpuumeHT K (06wmin KoadhdnUMeHT ycuneHus) onpenenseT YyBCTBUTENb-
HOCTb perynatopa Kak K BeNnu4/MHe pacCorfacoBaHWS KOHTPONMPYEeMOW WM TemnepaTypbl, Tak W
K CKOPOCTU ee nameHeHus. 3HaveHune koadduumneHta K ana perynatopa KOHTypa OTONMeHus 3agaet-
csl nonb3oBaTenieM Npu nporpaMmupoBaHum npudopa B napametpe A-I19, a ans perynstopa koHTypa
BC - B napameTpe A-Ob.

B dopmyne (1) koadbduumeHT T (KoacpdumumeHT npu anddepeHumanbHON COCTaBrsAOLLEN)
onpefensieT YysctBuTenbHocTb MN-perynatopa K peskuM W3MEHEHUAM KOHTPONMPYeMOon UM Tem-
nepatypbl. 3HayeHve koadduLmMeHTa T ANS perynsatopa KOHTypa OTOMMeHWsl 3agaeTcsi nonb3oBaTte-
nemM npu nporpaMmupoBaHum npubopa B napametpe A-IZ, a pna perynatopa koHTypa MBC —
B napametpe A-05.

HanpaeneHue nepemelyeHuss K3P onpepensietcs npubopom Mo 3Haky, MOmy4eHHOMY Npu Bbl-
yucneHun D;. Mpu nonoxurensHoM 3HaveHnn D; hopmupyeTcs ynpasnstiowmn UMMyNbC Ha OTKPbITUE
cooTBeTcTBYtoLero K3P, npu oTpuuaTensHOM 3HaYeHUN — yNpaBnsiioLwnin UMNYNbC Ha ero 3akpbiTue.

Mpwn 3Havenusax D;, yncneHHo GombluMx Liara perynupoBaHusl, CUrHan yrnpaeneHust BblaaeTcs
HenpepbIBHO.

4.5.2 PerynupoBaHune napameTpoB Toron U Trec OCYLLECTBASETCS C y4€TOM 3adaHHbIX AN HUX
nonb3oBaTenemM 30H He4YyBCTBUTENbHOCTU. Tak, NpW perynMpoBaHnM TemnepaTypbl B KOHTYpe oTon-
TNEeHNS N NPU JOCTUXKEHUN Toron. 3HAYEHUN, HAXOAAWMXCH B 30HE Tycroron - X...Tycroron + X, MMMYNbCHI
ynpasneHus K3P He dopmupytoTcs. AHanormyHo He popMmMpyOTCS MMMYIbChbl yNpaBrieHnus npu go-
CTUXeHUN Trec 3HAYEHUN, HaxoasaLWmXes B 30He Tycrrac - X...Tyerrec + X. 34eck X — 3agaHHoe (B rpa-
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naycax Llenbcusi) onsi gaHHOro KOHTYpa 3HaYeHUe 30Hbl HEYYBCTBUTENBHOCTMY.

30Ha HeuyBCTBUTENBHOCTU ANs KoHTypa MBC 3apaeTtcs npu nporpamMMupoBaHvmn npubopa B na-
pametpe - I, a onsa koHTypa oTonneHus — B napametpe U- .

4.5.3 Onextponpusog K3P, B cuny cBoel WHEPLMOHHOCTM, He cnocobeH oTpabaTtbiBaTb MM-
nyrnbcbl Manon anutensHoctu. Moatomy npu | Di | < 0,3 cek nmnynbc ynpaeneHus K3P npubopom He
opmMUpyeTCsl, HO CyMMUPYETCS CO 3HAYEHWNEM, BbIYUCIIEHHOM B CIEAYIOLLEM LUAre peryrnmpoBaHust.

Hanpumep, npu BblumcneHHom 3HaveHuu D; = 0,1 cek umnynbec ynpaenenus K3P onutensHOCTbIO
0,3 cek hopmmupyeTcs TONbKO B TPETbEM LUAre perynmpoBaHus.

Pab6oTa BbIxogHbIX pene npubopa, ocyllecTehstowmx ynpasneHve K3P, npounnoctpupoBaHa Ha
pucyHke 4.3.

4.5.4 MNpu ynpaBneHW nNpoLeccamm C MeONIEHHO M3MEHSIOWMMUCA BO BPEMEHV napameTpaMy BO3-
MOXHbI CUTYaLMK, NpY KOTOPbIX Temnepatypa obbekTa B TEUEHUE Liara perynupoBaHust OyaeT MeHSTLCS Ha
BEMU4YMHY, MEHbLLYIO paspeLuatoLen criocobHocTn npubopa (0,1 °C). B atom cnyvae andpcepeHumansHas

cocrasnstowas MUA-perynsatopa B dopmyne (1) AE; =0 nepectaet okasbiBaTb BNMSHNE Ha OTUTENBHOCTb
YNPaBnsoLWLMX UMMYIIbCOB, YTO MOXET HEraTMBHO OTPa3uTbCA Ha KadecTBe perynvpoBaHus. Bo usbexanve
Takux cuTyauumii B Nprvbope npesycMOTpeHa BO3MOXHOCTb YBEMUYEHUSI UHTEpBaria BPEMEHW MEXAY cocef-
HUMK BblaucnieHnamy Dj n Dy, [py 3TOM AnuTenbHOCTb YNPaBnSoLLEro MMMYIbCa BbIYMCIISIETCS HE B Ka-
[OM Luare perynpoBaHus, a C MPOrycKOM HEKOTOPOro UX Yncna. B nponyckaembix (4nst BblMMCIEHUIA) Liarax
ONUTENBHOCTB MMIYTBCOB YNPaBMNEHWS1 OCTAETCsl HEU3MEHHOM U paBHOW D, @ K MOMEHTY BbIMUCIIEHUS! 3HaYE-
Hust Dix KOHTPONMpyeMas TeMnepaTtypa yCrneBaeT U3MEHUTLCH Ha BEMUYMHY, JOCTaTOYHYO Arist ee YeTKow
domkcaumm nprubopom.

MapameTp S, onpenensiowwmMii, B KAKOM MO CYETY Luare perynvpoBaHusi 6yaeT npousBoauTbCs
nocniegywulee Bbluucnenve Di.q, 3apaeTcsa nonb3oBaTenem npu nporpamMmmupoBaHuv npubopa B na-
pametpax A-I { (ans perynsTopa koHTypa oTtonnexus) unu R-04 (ans perynsitopa koHTypa BC).

Mpun yctaHoBke S = 0 ynpaBnsoLwme UMNynbCbl He HOPMUPYIOTCS, YTO MOXET ObITb UCMONb30-
BaHO Ans ynpaeneHus K3P ANCTaHUMOHHO, OT KHOMOK, MOAKMIOYEHHbIX NapannenbHO BbIXOAHbIM KOH-
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TakTam pene npubopa.
Mpn6opsl B kopnyce L7 nmetoT pexxum aganTMBHON HAaCTPOMKK perynaTopoB (cMm. n. 8.4 ).

T°c A
Tyer
t,c
Kk3p+ 4 ’
BKJI.
oo LIl .
t,c
k3p— A ’
. NI
OTK.
0 t,c

PucyHok 4.3
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4.6 PaboTa npubopa B cetn RS-485

Mpu6opbl Mmoaudukaummn RS moryT obmeHuBaTbest AaHHbIMU ¢ K no cetn RS-485. OTo6paxe-
HMe TeKyLMX napameTpoB Npubopa MOXeT BbIMOMHATLCA C NOMoLLblo nporpammel «Owen Process
Manager» (MHOpMaLuio CM. Ha caiTe Www.owen.ru)

Ons nogkntoyeHus k MK npubopos, umetownx uHtepdeiic RS-485, moryT ncnonb3oBaTtbes agan-
Tepbl cetn OBEH AC3-M nnn OBEH AC4.

Mpnbop TPM32-LL4 obecneunsaeT nepepady MK gaHHbIX O 3HAYEHUAX KOHTPONMUPYEMbIX TEM-
nepaTtyp 1 3afaHHbIX yCTaBKax.

[ns ycTaHOBKM 3aBOACKMX CeTeBbiX napameTpoB npubopoB TPM32-1U4.X.RS Heobxoammo oT-
KpbITb NPUGOP M YCTAHOBWUTL MEPEMbIYKY Ha pasbem X1, yCTaHOBMEHHbI Ha nnaTte KoHTponnepa
TRM58C7M.

KoHdpurypupoBaHue ceteBbix napameTpoB TPM32-LL7 ocyliecTBnseTcs ¢ knaBuaTypbl Ha nvue-
BOW NaHenu npubopa.

Mpn6op TPM32-LL17 obecneunBaeT KoHUrypMpoBaHue Bcex napameTpoB npubopa v nepegady
MK faHHbIX 0 3HAYEHUSIX KOHTPONMPYEMbIX TEMNEPATYP U 3aAaHHbIX ycTaBkax no npotokonam OBeH U
ModBus.

MepeyeHb komaHg npoTokonoB OeeH n ModBus npusegeH B Mpunoxenuu E.

B npubopax B kopnyce LL|7 3aBoackve napameTpbl yCTaHAaBMMBAETCS C UCMOMNb30BAHWEM KHOMOK,
pacnonoXeHHbIX Ha NULEBON naHenu npubopa (3anuce 3HadeHus 6742 B napavetp P- 6).
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5 Pexunmbl paboTbl npubopa

5.1 Pexunmbl paboTbl npubopa

Mpwn akcnnyaTtaummn pabota npubopa OCyLLECTBNAETCA B OOHOM M3 TPEX OCHOBHbLIX Pexumax:
«PerynupoBaHue», «lpocmoTp» nnu «porpammmpoBaHumey.

MepekntoyeHre pexnmoB 1 ynpasneHue npubopom Npon3BoaUTCS NP MOMOLLM KHOMOK, pacrno-

TNOXEHHbIX Ha NuueBoV naHenu npubopa. HasHayeHne KHOMOK ynpaBneHuns Npubopom B pasnmnyHbIX
pexumax ero paboTbl rpacpuyecku npeacTaBneHo Ha pucyHke 5.1.

nPOrP. nPOrP.

PerynupoBaHue - > Mpocmotp - > MporpamMmmupoBanune

Bribop 4\\ BuiGop A Brifop <<
kaHana [Jp\F’,"Ir:"’A U3MEHSIEMOrO
u3MepeHus PJF, b
N N pasps >

Bribop ’

MOPSAKOBOTO << SM::‘%:%% 4\\ <

HoMepa

napamerpa >> < paspsaa V .

PucyHok 5.1
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5.2 Pexum «PerynupoBaHue»
5.2.1 ®yHKumMm npubopa

Pexum «PerynvupoBaHue» — OCHOBHOW pabounii pexum, B KOTopblid Npubop nepeBoauTcst aBTo-
MaTU4yeckn nocrne nodayn Ha Hero HanpshkeHus nuTanuss. B gaHHom pexvme npubop BbINOMHSET

cnepytoLime yHKLUM:

KOHTPOMUPYET NpW NOMOLLM NOAKIOYEHHbIX 4aTYMKOB TeMNepaTypHbIe NapamMeTpbl CUCTEMbI;
OCYLLECTBNSIET LUUGPOBYIO PUNbTPALIMIO KOHTPONUPYEMbIX BXOAHBIMU AaTyMkamMu napamet-
pos;

OCYLLECTBISIET KOPPEKLIMIO NOKa3aHU BXOAHbIX 4ATYMKOB;

oTobpaxaeT Ha LMMPOBbLIX MHAMKATOpax WHGOPMaLMIO O KOHTPONUpYeMbIX napamMmeTpax
N TEKYLLMX yCTaBKax peryrnmpoBaHus;

KOHTpONUpyeT ncnpaBHOCTb BXxoAHbIX TC 1 hopMupyeT curHansl 06 nx BbIXofe U3 CTPos;
dopmupyeT curHansl ynpaeneHus K3P;

ocylecTBnsieT nepeaady AaHHbix MK.

5.2.2 KoHTponb BXOAHbIX NapaMeTpoB

5.2.2.1 KoHTponb BXo4HbIX MapaMeTpoB OCYLLECTBASIETCHA NyTeM MocneaoBaTenbHOro Lmknmye-
CKOro onpoca [aTyvKoB, MO pesynbTaTtaM KOTOPOro NpMbopoM Npou3BOAWTCSA BbIYMCMEHWE TEKyLLMX
3HaYEHUIN CreayLLNX BEMNNYNH:

TEMNEPATYPbl HAPYXXHOMO BO3A4YXa Tuapyx UMW (B 32BMCUMOCTU OT MECTa YCTaAHOBKU AaTyumka)
TemnepaTtypbl NpsMoi BoAb! Trp;
TemnepaTtypbl 06paTHON BOAbLI BO3BpaLLaeMon B TennoueHTpanb Tosp;

— TemnepaTypbl B KOHTYpe OTONNEHUS Toron;
— Temnepatypbl B koHType BC — Trac.

5.2.2.2 Bpemsi ogHOro uykna onpoca 4aTt4vMkoB paBHO 6 Cek.
5.2.2.3 Tun vcnonb3yemblx B paboTe OaT4MKOB 3adaeTca nonb3osatenem B napametpe P-0
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npv nporpaMmmnpoBaHuy npubopa.
BbluncneHne TekyLmMX 3Ha4YeHuii TemnepaTyp NpoVU3BOAUTCS B COOTBETCTBUM C HOMUHATbHLIMM
CTaTU4ecKMMU xapaktepucTukammu npeodpasoaHusi no FOCT 6651-94.

5.2.3 UudpoBas comnbTpaumsa namepeHnn

5.2.3.1 [nsa ocnabneHns BNMSHUS BHELUHWX UMMYMNbCHBIX MOMEX Ha MokasaHus npubopa B npo-
rpammy o6paboTku cUrHanoB BXOAHbLIX AaTYMKOB BBeAeHa LudpoBasi punbTpaums pesynbTaToB U3-
MepeHun. PunbTpaums OCYLLECTBNSIETCS HE3aBUCKMMO AMNS KaXAO0ro kaHana v NpoBOAUTCS MOCneno-
BaTemnbHO B [iBa aTana.

5.2.3.2 Onsa npubopa B kopnyce L4, Ha nepBoM 3Tane U3 TEKYLLUX U3MEPEHUI BXOOHBIX Napa-
MEeTPOB OT(PUINBLTPOBLIBAIOTCH 3HAYEHUS, UMEIOLLME SBHO BblpaXXeHHbIE MO BENUYMHE «MPOBarnbi» Unm
«BbIOpOChI». [Ina aToro B npubope OCyLeCTBNAETCA HENpPepbiBHOE BbIYUCIIEHNE PA3HOCTU MEXAY
pesynbTaTtaMmu ABYX NMOCNEAHNX U3MEPEHUIA OOHOMO U TOTO e BXOAHOrO napamMeTpa, BbINONIHEHHbIX B
COCedHUX UMKIax onpoca, M CpaBHEHWe 3TOW Pas3HOCTWM C 3adaHHbIM [AOMYCTUMbIM OTKITOHEHUEM.
Ecnu BbluMCnieHHas pasHOCTb NpeBbiaeT AONyCTUMBIA Npeaen, TO pe3ynbTaTt, MoflyYeHHbIW B Mo-
crnedHeM LMKIe onpoca, CY4MTaeTCsl HEAOCTOBEPHbIM, AarbHelilas obpaboTka ero npMocTaHaBnuBa-
eTca U OXuOaeTcsl pesynbTaT Mnocreaylwero n3Mmepenusi. Ecnv HegocToBepHbI pe3ynbTaT Obin
BbI3BaH BO3JENCTBMEM MOMEXMW, TO Nocreayollee n3mMepeHne noaTBEpAUT STOT dakT M NOXKHOE 3Ha-
YeHne aHHynupyetcsl. Takon anroput™m hunbTpaumMu No3BOMsSIET 3alMTUTL NpuBop OT BO3AENCTBUS
€AVNHUYHBIX UMMNYMbCHBLIX, KOMMYTALMOHHBIX NOMEX, BO3HMKatoLLmx npu paboTte cunosoro obopynosa-
HUSA.

Ona npubopa B kopnyce L7 cdunbTpaums uMnynbCHbIX NOMEX BbINOMHAETCS aHaNorMyHo, Ho
npwv NpeBbILLEHUM Pa3HOCTK TemMnepaTyp ABYX NocrneaoBaTenbHbIX U3MePeHUiA 4oNyCKaeMol BeNMun-
Hbl, HOBOE 3HaYeHVe TemnepaTypbl BblYUCHISETCS MO hopmyre

Ti= Tiq A,

rae T, — TemnepaTypa Ha Bbixode punbTpa;
Ti1 — Npedblayllee 3Ha4YeHe TeMnepaTypbl Ha Bbixode UnbLTPa;
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A — 3HayeHve napametpos F-05, F-OTF-09 F- !

Ecnu Temnepatypa i-ro M3mepeHsi Bbile TeMnepaTyphbl i.4-ro U3MepeHusi To BbibupaeTcs 3HaK
nroc, a ecnu Temnepatypa i-fo U3MEpPeHUst HUXKE TeMMepaTypbl i4-fT0 M3MepeHusi To BbiGupaeTcs
3HaK MUHYC.

BenununHa gonycTMmMoro oTkNoHeHWs pesynbTaToB ABYX COCEAHUX M3MepeHun («nonoca punb-
Tpa») 3agaeTcsa nosb3oBaTtenieM B rpagycax Llenbcus MHaMBuayarnbHo Ans KaXaoro KaHana KoHTposs
Temnepatypbl: Ans kaHana Tapyx — B Napametpe F-II5; ans kaHana Tesp — F-O7 ana kaHana Toron — F-
09 v nns kaHana Trec — B napametpe F- {1,

Mpy 3agaHumM «Nonockl unbTpay» criedyeT MMeTb B BUAY, YTO YeM MeHblle ee 3HadeHue (y3kast
nornoca), Tem fyylle NoMexo3allnLLEeHHOCTb U3MEPUTESNILHOTO KaHara, HO Mpu 3TOM (13-3a OX1aaHWs
BO3MOXHbIX MOBTOPHbLIX U3MEPEHWUI) XyxKe peakuusi npubopa Ha GbICTpoe hakTUYecKoe M3MeHeHVe
BXOZHOro napametpa. Bo usbexaHue NoBTOPHLIX M3MEPEHWUI NPU 3aQaHnKU «Mosiockl unbTpay» ans
KOHKPETHOrO AaTyvKa crieyeT pyKOBOACTBOBATLCS MaKCHMAaribHO BO3MOXHOW CKOPOCTBIO M3MEHEHWSI
TemnepaTypbl, KOHTPOIMPYEMOI UM MPU IKCRyaTauuy, 1 Nosly4aemoii Npu aToi CKopocTu Npeaesib-
HOW Pa3HOCTM B COCEAHVX LyKNax onpoca AaTH/KOB.

Mpumep lNycTb MakcUManbHO BO3MOXHAs CKOPOCTb U3MEHEHUSI TEMMepaTypbl B KOHTYpe OTon-
neHus pasHa 6,0 °C/muH, uto coctaBnseT 0,1 °C/cek. Tak Kak Bpems Lpkna onpoca AaT4MKOB PaBHO
6 cek, TO BblYMCINEHHasA NMpuOOpPOM NpefernbHas pPasHOCTb Temnepatyp MeXay ABYMsi COCEAHUMM
usmepenmamu 6yaet He Gonee 0,6 °C (0,1 °C/cek x 6 cek). Micxoas us atoro, B napameTpe F-09 sHa-
YeHue «nomnockl unbTpa» (C HEKOTOPLIM 3anacoM) MoXeT BbiTb 3aaaHo pasHbiM I (I, yto cooTtBeT-
cteyeT 1,0 °C. Linkn onpoca patymkos npubopos B kopnyce L7 cocTtaBnsieT 1,5 cek, COOTBETCTBEHHO
napameTpbl F-05, F-07 F-19 F- ! {onpepensioT MakcumansHoe U3MeHeHWe n3mepsieMoli TemnepaTypbl
3a 1,5 cek.

Mpn HeobxognmocTn Nbor N3 3TUX PUNBLTPOB MOXKET ObITb OTKIOYEH YCTAHOBKOW B COOTBET-
cTBytoLeM napametpe 3Hadenus D000,

5.2.3.3 Ha BTOopom aTane gunbTpaummn ocyLLeCTBNSETCA CrnaxusaHve (aeMndunpoBaHune) nomy-
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YeHHbIX (cM. N. 5.2.3.2) pe3ynbTaToB M3MEPEHU B Criydae X BO3MOXHOW OCTaTOMHOW hyKTyaumm.
3HaueHve TemnepaTypbl Ha BbIXo4e BTOPOro atana dunsTpauum onpegensetca gopmynom
Ti= Tiq +(Ti-Tex) / 1,

roe Tex— Temnepatypa Ha BXoae punbTpa;
Ti— TemnepaTtypa Ha Bbixoge punbTpa;
Ti1— Npeapiayluee 3HaYeHne TeMNepaTypbl Ha BbixoAe UnbTPa;
t — nocTosiHHas BpeMeHn unbTpa.

B OTBET Ha CTyneH4aToe M3MeHeHVe TeMnepaTypbl Ha Bxode unbTpa, Temnepatypa Ha BbiXode
pUbTpa 3KCMOHEHUMATBHO M3MEHSIETCS OT HaYamnbHOro K YCTaHOBMEHHOMY 3HaueHu. YactoTHas
XapaKTepucTuka (unbTpa 3KBMBASIEHTHA YacTOTHOW XapakTepucTuke aHanorosoro RC-cunbTpa
nepsoro nopsigka. MoctosiHHas BpeMeHn dunbTpa 3a4aeTcst Nonb3oBaTenem npy nporpaMmmpoBa-
HUM npubopa B napametpax F-Ob (ans kaHana Tuapyw); F-O8 (ana kanana Toe); F- @ (ans kavana
Toron); F- & (ansa kanana Trac).

MNpumeyanue — Nocne nogayn Ha NPMOOP HaNPSHKEHUS NUTaHNS U A0 HAKONMEeHUs UM 3a4aHHO-
ro konnyecTtsa N n3amepeHunin Ha MHAMKaLMIO BbIBOAATCA TEKyLLME 3Ha4YeHUs Temneparypebl.

Mpn 3agaHuM «NOCTOSIHHOWM BpeMeHu cunbTpa» crnegyeT UMeTb B BUAY, YTO YBenuyeHve ee
3HayYeHus 3peKTUBHO yny4LlaeT NoMexo3aluMLLIeHHOCTb KaHana KOHTPOnsi TemMnepaTtypbl, HO U Of-
HOBPEMEHHO YBENMYMBAET €ro MHEPLMOHHOCTb. TO eCcTb peakums npubopa Ha ObiCTpble N3MeHeHUs
BXOJHOW BENWYMHbLI 3ameanseTcs.

YkasaHHOe CBOWCTBO MOXeET OblTb MCMONb30BAHO HE TOMbLKO At NOBbLILLEHNS NOMEeX03alluLLEeH-
HoCTK npnbopa, HO ¥ cneuunansHO ANs AemMndrpoBaHns nokasaHuii kakoro-nmbo gatymka. Hanpumep,
yBenuuyeHue 3HadeHusi napametpa F-Ih MoxeT orpaHnunTb BNUsSHUE Ha CUCTEMY KPaTKOBPEMEHHbBIX
N3MEHEHWI TeMnepaTypbl HAPYXXHOTO BO34yXa, Bbl3BaHHbLIX BO3AEVCTBMEM CyHalHbIX BHELLUHWX dak-
TOpOB (MOpbIBbLI BETPA U T. M.).

Mpu HeobxoaMmocTy NoGol 13 3TUX PUNBLTPOB MOXKET BbITb OTKIOYEH YCTAHOBKOW B COOTBET-
cTByloLLEM NapameTpe 3HadeHns OO0,
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5.2.4 KoppeKuusi noka3zaHUi faTyMKoB

5.2.4.1 BbluncneHHble OTPUINBTPOBaAHHbIE TEKYLLNE 3HAYEHUS KOHTPONMPYEMbIX Npubopom Tem-
nepatyp nepep BbIBOAOM Ha LMpOBOMA UHAMKATOP MOTYT ObITb OTKOPPEKTUPOBaHbLI B COOTBETCTBUU C
3a7aHHbIMK NoNb3oBaTeNneM KOPPEKTMPYIOLLMMN NapameTpamm.

Koppekumnsi nokasaHuii ocyLLeCTBNAETCA He3aBUCKUMO ANS KaXO0ro kaHana KOHTpons Temnepa-
Typbl. [Mpyn 3TOoM nony4deHHble no n. 5.2.3.3 BenuumHbl anrebpanyeckv CyMMUPYHOTCSt C KOPPEKTUPYHO-
UMMM 3HAYEHVsIMM, 3adaHHBIMU Ans HUX B napametpax F-I{ (ana kaHana Tuapyx); F-O2 (ana kaHana
Tosp); F-13 (ans kaHana Teron); F-O4 (aNns kaHana Tree).

Koppektupytolime 3HadeHust 3agatoTtcsi B rpagycax Lienbcus u cnyxat ans ycrpaHeHusi BMnsiHUS
HavanbHOWN NOrpeLIHOCTM NepBUYHOro Npeobpasosarens.

5.2.4.2 OTKOpPPEKTMPOBaHHbIE 3HAYEHUS KOHTPONMPYEMbIX MPUGOPOM TemnepaTyp BbIBOAATCH
Ha uMdpPOBOIN MHAMKATOP NPUBOpPa 1 MCMOMNb3YIOTCA ANS PErynMpoBaHns NapamMmeTpoB CUCTEMBI.

5.2.5 UHAMKaumMs n3MepeHHbIX NapaMeTpoB

Bo Bpems paboTbl npubop oTobpaxaeT Ha ABYX YeTbipexpaspsaHbIX LMMPOBbIX MHAMKaTOpax
MH(OPMaLMIO O KOHTPONMUPYEMBIX UM TemnepaTypax, pexumax paboTbl CUCTEMbI U 3adaHHbIX (Mnu
BbIYMCIIEHHbIX) YCTaBKax perynnpoBaHus.

MHcopmaumsa o KOHTponmpyembix NpruboOpoM TemnepaTypax BbIBOAMTCS Ha BEPXHUIA LMEPOBOWA
MHAukaTop. Bbibop kaHana nHavkaumMm ocyLecTBRsETCS Nonb3oBaTenem npyu NOMOLLM KHOMOK ,
N KOHTPONUpyeTcs No 3acBeTke cBeTOANOAA « Tuapyw®, «Toron» UMM «Trge». [pKn 3TOM Ha HDKHEM Lnd-
pPOBOM WMHAMKaTope oTobpakaeTcs MHgopmaums, npuBedeHHas B Tabnvue 5.1. Ecnn namepeHHoe
3HayeHve TeMnepaTtypbl NpY BbIBOAE Ha MHAMKATOP NpeBbIaeT ANVHY MHAMKaTopa (4 paspsiga), To
cTapluve pa3psigbl UHOULMPYEMON TemnepaTypbl OTCEKAKTCS.
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Ta6bnuua 5.1

KaHan wHaukauum

UHdopmaums, oTobpakaemas Ha HIXKHEM MHAMKaTope

Thapyx NHdopMaLmoHHbIe 3acTaBku O pexume paboTbl CUCTEMBI:
P--l] — perynupoBaHue TemnepaTtypbl B KOHTYPE OTOMNMEHUS (QHEBHOWM PEXMM);
P-- {— perynupoBaHne TeMnepaTypbl B KOHTYPE OTOMMEHUA (HOUHON PEXMM);
P--2 — 3awuTa cucTembl OT NpeBbiLLIEeHUst TemMnepaTypbl 06paTHON BOAbI.

Tosp Tekyliee 3HaueHue ycTaBku Tospmax (B pexumax P-- v P-- &) unu Togpmax - A
(B pexvme P--2)

Toron TekyLee 3Ha4YeHne YCTaBK/ B KOHTYpe OTOMNEHNS Tycr.oron MO N.4.2
(C y4eToM pexvMa «4eHb-HOubY).

Trec 3apaHHoe 3HayeHve ycTaBku B KOHTYpe BC Tyer rec

5.2.6 KoHTponb ucnpaBHOCTU AaTYUNKOB

5.2.6.1 B npouecce paboTbl Nnpubop TectupyeT coctosHne BxodHbix TC 1 hopmupyeT aBapuii-
Hble cUrHarbl Npu 0GHaPYXXEHUN HEUCNIPABHOCTM NOBOro 13 HUX. ABapuiiHble cuUrHasbl (hopMUPYOTCS
B CreaytoLmx cuTyaumsx:

— MPW KOPOTKOM 3aMblkaHun TC;

— npu obpsiee TC;

— NpU NONyYeHUn pesynbTaToB M3MepeHus TemnepaTtypbl 6onblimx 3HaveHust 199,9 °C wmm
MeHbLUMX 3Ha4YeHns MmuHyc 50 °C (6e3 y4veTa koppekumn no n. 5.2.4).

5.2.6.2 Mo aBapuiHoMy curHany npubop BKMOYAET MUramLLyld 3acBETKY COOTBETCTBYHOLLENO
cBeToAMOAa KaHana MHAVKaLMW U BbIBOAMT Ha BEPXHUI LMEPOBON MHAMKATOP B 3TOM KaHane coob-
LLleHne B BUAe ropu3oHTasnbHbIX MPOYEPKOB (- - -. -).

Kpome Toro, npn HemcnpaBHOCTM AaTyMKa KaHana KOHTPOMSA Tuapyx TAKOE Xe COObLLeHne BbIBO-
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ANTCS Ha HWKHWUIA LMPOBON MHAMKATOP BMECTO YCTABOK Togpmax M Tycroron B COOTBETCTBYIOLLMX KaHa-
nax uHguKauuu.

Mpn BoccTaHOBNEHNM PaboTOCMOCOBHOCTM HEUCNpPaBHbIX AaTYMKOB aBapuiHbIA CUrHam CHUMa-
eTCsl aBTOMaTUYECKN.

5.2.6.3 Ha Bpems HemcnpaBHOCTM NOBOO 13 AATYMKOB B KaHanax Tuapyw Tosp MM Toron MpUBOp dpopmu-
pyeT cvrHan Ha oTkpbITvie K3P KOHTypa OTonneHWs), He BMeLLMBasCh Npu 3ToM B paboTy koHTypa BC.

Mpu HeucnpaBHOCTU AaTyMka kaHana koHTponst Trgc Npubop GrnokupyeT nepemelleHve K3P B
3TOM KOHTYpe [0 yCTpaHeHUst aBapum.

5.2.7 ®opmupoBaHue curHanos ynpaBneHusi K3P

5.2.7.1 Onsa paboTbl C 3anopHO-perynupyoLMMKU KanaHaMm CUCTEMbI B NPpMGOpP BCTPOEHbI Ye-
ThbiPe 3NEKTPOMAarHUTHLIX pene, OCHALLEHHbIX HOPMarbHO-OTKPbITEIMW KOHTakTaMu. [iBa 13 HuX cny-
xat ansa ynpasnexus K3P B KoHType oTonneHusi n asa — ang ynpaeneHus K3P B koHType BC.

5.2.7.2 MNpwn perynupoBaHun TemnepaTypbl npubop dopmupyeT curHansl ynpasneHuss K3P no
anropuTmam, npueeAeHHbIM B pasaene 4.

Mpumeyvanue — B npu6ope TPM32-LL4 curHanbl ynpaBneHusi 3anopHO-perynupyrowmumm knana-
HaMu cucTembl OPMUPYIOTCS TONbKO B pexume «PerynupoBaHue», B pexumax «lpocmotp» u «l1po-
rpammupoBaHue» nepemetteHne K3P 6riokupyeTcs.

5.3 Pexum «lMpocmoTp»

5.3.1 B pexume «[pocMoTp» nonb3osaTenb OCYLECTBASAET KOHTPOMb 3aAaHHbIX NMpW Nporpam-
MMUpOBaHuK NprMbopa yCcTaBoK 1 NapaMeTpoB, onpeaensiowmx ero pabory.

5.3.2 Pa6ouune napameTpbl npubopa pacnpeneneHsl B YeTblpex rpynnax: «», «P», «F» n «f».
Kaxgas rpynna copepxuT wectHaguatb pabounx napameTtpos (Hanpumep, ot U-I { o L- 1), Ho npak-
TUYeCKM B Npubope 1cnonb3yeTcs TOMbKO 4acTb U3 HUX.

MepeyeHb paGounx napameTpoB npubopa C ykazaHMeM 3afaHHbIX AN HUX Ha npeanpuaTuu-
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M3roToBUTENE 3HaveHui npuseneH B MNpunoxeHun [. He ykaszaHHble B nepeyvHe napameTpbl npubo-
POM He UCMOnb3YITCH U MOTYT UMETb Mtobble 3HaYEeHNS.
5.3.3 lepexon B pexum «[TpocmMoTp» OCYLLECTBNAETCA U3 pexuma «PerynuposaHue» KpaTko-

BPEMEHHbIM (MPMMEPHO Ha 1 Cek) HaXxaTuem KHOMKK Ha nvueBon naHenu npubopa.
Mocne nepexofa B pexum «[pocMOTp» Ha BEpXHEM LMPOBOM MHAMKATOpe npubopa oTobpa-
xaeTcs wudp napameTpa U-J { a Ha HKkHEM MHOMKaTOpe - 3afaHHOE AMNS HEero 3HayeHve.

o~
BuiGop rpynnbl napameTpos («», «P», «F», «A») ocywiecTensieTca npu NoMOLLM KHOMOK unm
A
, a BblGop paboyero napameTpa B rpynrne — npy NOMOLLM KHOMOK (yBEMUYEHNE NOPSIAKOBOO
HOMepa) unm (yMeHbLUeHNe Homepa).

5.3.4 BosBpat npubopa B pexum «PerynvpoBaHue» OCYLLECTBRSIETCS HaXKaTUEM KHOMKM H
unm aBTomaTndecku vYepes 20 cek nocrne NocrnegHero HaxaTuns KHOMoK yrnpasBneHus.
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5.4 Pexum «lporpammupoBaHue»

B pexume «lporpaMmmpoBaHme» Monb3oBaTento NpefoCTaBMsaeTcs BO3MOXHOCTb U3MEHEHMs
3a@aHHoOro 3HaYeHust paGoyero napameTpa BbIGPAHHOTO NPU NPOCMOTPE.
Mepexoa B pexum «MporpaMMmupoBaHre» OCyLLECTBNAETCS U3 pexxuma «pocMoTp» (nocne Bbl-

6opa Tpebyemoro paboyero napameTpa) KPpaTKOBPEMEHHbIM HaXXaTWEM KHOMKU . Mepexop B pe-
XUM XapakTepuayeTcs NosiBlIeHMEM MUraloLLero pas3psaa Ha HkHeM LmdpoBOM MHAvKaTope npmbo-
pa, oTobpaxarollem 3ajaHHoe B AaHHOM napameTpe 3HadeHue. Murawowmin paspsg uHdopmmpyeT
nonb3oBaTens 0 roTOBHOCTU €70 K BHECEHUIO U3MEHEHWI.

M3meHeHne TekyLlero 3HayeHus B MUratolieM paspsae OCYLUEeCTBASETCA MPW NMOMOLLM KHOMOK

(yBenuuexue) n (ymeHbLUeHMe). Bbibop noanexallero n3aMeHeHuo paspsiaa uHavkauum npo-

M3BOAMUTCS NMPU MOMOLLN KHOMOK (caBur Bneso) u (cosur Bnpago).
3aHeceHune B namsATb Npubopa 3aaaHHOro 3HavyeHns napaMmeTpa NpousBOAUTCS HaxaTheM KHoM-

Ku Ha Bpemsi He MeHee 1 cek. BcTpoeHHas B NpuGop MUKpocxema namMsiTu ABMSIETCH SHeproHesa-
BMCKMOMW, YTO MO3BOISIET COXPaHATb B HEW 3ajaHHble 3HaYeHnst pabounx napameTpoB Npu o6ecToun-
BaHUM npubdopa.

Onsa 3awuTbl npubopa OT HECAHKLMOHUPOBAHHOIO 3MEeHEeHUs1 paboumx napameTpoB yCTaHOBMe-
Ha nepembldKka Mexagy KoHTaktamm 28-29 npubopa B kopryce L4 n koHTaktamm 13-14 npubopa B kopnyce
L7, cooTBETCTBEHHO.

Bosspat npubopa B pexum «lpocmoTp» (ans Beibopa creayroLlero nporlvwlpyemoro napa-

MeTpa) OCYLLEeCTBNAETCA OAHOKPATHLIM KpaTKoBPEMEHHbIM Haxatuem kHomku L2l a nepexon B pe-

XUM «PerynmpoBaHue» - ABYKPaTHbIM HaXaTUEM 3TOW KHOMKM.
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6 Mepbl 6e3onacHocTHU

6.1 lMpnbop oTHocuTcs k knaccy 3awmTel || no FOCT 12.2.007.0-75.

6.2 lMpu akcnnyaTaumm u TexHW4eckom obcnyxuBaHuM Heobxogumo cobnogaTtb TpeboBaHus
FOCT 12.3.019-80, «MpaBun TEXHUYECKON IKCMyaTaumm 3NeKTPOyCTaHOBOK noTpebutenein», «lpa-
BWIT TEXHWKM 6e30nacHOCTM Npu aKCnyaTaumm 3aNIeKTPOYCTaHOBOK NoTpebutenen».

6.3 Ha OTKpbITbIX KOHTaKTax KneMMHvKa npubopa npu aKcrnyaTaumMn NpUcyTCTBYET HanpshkeHne
220 B 50 'y, onacHoe Ans YenoBeYeCcKom XU3HW. YCTaHOBKY npubopa crneayet npou3BoauTb Ha crie-
LManunsnpoBaHHbIX LMTax, JOCTYN BHYTPb KOTOPbIX pa3peLleH TOMbKO KBanMduLUMpOBaHHbLIM crieuma-
ncTam.

6.4 JTobble nogknoyveHust kK Npubopy 1 paboTbl MO ero TEXHUYECKOMY OGCNyXMBaHWUIO criegyeT
NpoV3BOANTL TOMNBKO MPU OTKIOYEHHOM NUTaHUM NPUGopPa 1 UCMONHUTENbHBIX MEXaHU3MOB.
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7 MoHTax npubopa Ha 06 beKTe

7.1 MoHTax npubopa

7.1.1 MoaroToBUTL Ha LWMTE yrNpaBrieHUst NocafovYHOe MECTO Ans YyCTaHOBKM npubopa B COOT-
BETCTBUM CAAHHbLIMU, NpMBeAeHHbIMM B [Mpunoxennn b.

YuutbiBas, 4TO Ha Kopnyce npubopa MMEKTCA BEHTUMSLMOHHbIE LLEenW, KOHCTPYKUMS LuuTa
ynpaeneHust JomkHa obecnevnBaThb 3awwuTy npubopa oT nonagaHus B HEro Bnaru, rpsian v NOCTOPOH-
HWX NpeaMeTOoB.

7.1.2 TMpu pa3melleHun npubopa cregyeT NOMHUTL, YTO HA OTKPbITbIX KOHTAKTax ero KneMMHm-
Ka B nepvopg akcnnyatauum npucytcteyeT Hanpsbkenue 220 B 50 Iy, onacHoe ansi YyemnoBeyeckow
Xu3Hu. Mpnbop cnedyeT ycTaHaBnMBaTb Ha CreLManu3MpoBaHHbIX LUWUTaX, AOCTYM BHYTPb KOTOPbIX
pa3speLleH TOMbKO KBanMuumpoBaHHbIM crieumanmnctam.

7.1.3 CMoHTVpoBaTb Npubop Ha LiMTe ynpaBreHus, NCNonb3ys ANs ero Kpenneuus dukcaTopsl,
BXOASLLME B KOMMIEKT NnocTasku npubopa.

7.2 MoHTaX BHELLHUX cBA3en

7.2.1 O6wue Tpeb6oBaHUA

7.2.1.1 MNutaHue npubopa cnegyeTt npousBoauTb oT ceTeBoro uaepa 220 B 50 'y, He cBsizaH-
HOro HernocpeaCTBEHHO C NUTaHMEM MOLLHOIO CUIOBOro obopyaoBaHus. Bo BHeLLHeNn Leny pekoMeH-
OyeTCcs yCTaHOBUTb BbIKMOYaTeNb NuUTaHus, obecneuymBalolMii OTKMoYeHne npubopa OT ceTw,
1 NnaBkue npegoxpaHutenu Ha 1ok 0,5 A.

[MuTaHne kaknx-nMbo yCTPOWMCTB OT CETEBbIX KOHTAKTOB Npubopa 3anpeLyaeTcs.

7.2.1.2 CoeaunHeHne npubopa ¢ BxogHbiMM TC NpousBoaMTb NPY MOMOLUM 3KPaHMPOBaAHHOM
TPEXNPOBOAHOM NUHUW, >XUMbl KOTOPOW MO OTHOLLEHUIO APYT K APYry UMEIT O4MHAKOBOE CONpOTUBIe-
Hue. [InvHa NMHUKM cBA3K AOMKHa 6biTb He Bonee 100 MeTPOB, @ CONPOTUBIIEHUE KAXA0W €€ Xunbl —
He 6ornee 15,0 Om.
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7.2.1.3 CoeguHeHue npubopa ¢ agantepamu AC3M unu AC4 BbINOMHATL NPU NOMOLLM 3KpaHU-
POBaHHOW ABYXNPOBOAHOW NUHUM CBA3W. [inuHa nuHuM fomxkHa 6biTb He 6onee 1200 meTpos.

7.2.1.4 CoepguHeHue npubopa ¢ KOMMYTUPYIOLLUM YCTPOMCTBOM «[leHb/HOYb» BbINOMHATL Npu
NMOMOLUMN 3KPaHUPOBaHHOW ABYXMPOBOAHOW NWHUM CBA3W. [nuHa nNuHWKM forkHa ObiTb He Gonee
100 meTpoB.

7.2.2 YKka3aHUAl O MOHTaXy

7.2.2.1 MoagroToBUTb kKabenu gna coeguHeHns nNpubopa caaTymkamu, UCNOMHUTENbHLIMU Mexa-
HU3MaMM1 1 BHELLHMMW YCTPONCTBaMM, a Takke C UCTOYHUKOM nuTaHus 220 B 50 Iu.

[na obecneyeHnss HAAEXHOCTU ANEKTPUYECKMX COeaMHEHU PEKOMEHAYETCS MCMONb30BaTh Ka-
6env ¢ mMeaHbIMM MHOTOMPOBOIOYHLIMU XKUIAMU, KOHLbI KOTOpbIX Nepes NOAKMYEeHUEM crieayeT
3aUnCTUTBL. 3a4UCTKY XuMn kabenen Heo6XoAMMO BbINOMHATL C TAKUM PAcHETOM, YTODbI UX OFrONEHHbIE
KOHLIbI NOCe NoAKIYeHNs K NpMbopy He BbICTynanv 3a npegesbl KeMMHYKa.

CeueHuie xun kabenen He foImkHO npeBbiwatb 0,75 MM? (onTumaneHoe ceveHune 0,5 MMZ).

7.2.2.2 Tpv npoknagke kabenew cneayeT BblAENUTb B CAMOCTOATENbHYHO Tpaccy (MNy HECKOMb-
KO TpacC) NWHUM CBsI3W, COEAMHSIOLIME MpUBOp C AaTyMkaMu U KOMMYTUPYHOLLMM YCTPOWCTBOM
«[leHb/Houb», pacnonaras ee (MNn UX) OTAENbHO OT CMIOBLIX kKabenen, a Takke kabenewn, co3garoLLmMx
BbICOKOYACTOTHbIE U MMMYIbCHBIE MOMEXMU.

[nsi 3aWwuThl BXOAHbLIX YCTPOMCTB Npubopa OT BMAUSIHWUS NMPOMBILLIIEHHbIX 311EKTPOMArHUTHBIX Mo-
MexX NHWM CBSA3M npubopa ¢ AaTtyvkamu cnefyeT aKkpaHupoBaTb. B kavecTBe akpaHOB MoryT GbiTb
MCMNOSb30BaHbl Kak crieumanbHble kabenu ¢ aKpaHUPYLWUMK ONneTkaMm, Tak v 3a3eMIIEHHbIE CTarlb-
Hble TPyObl NoaxoasLwero AgvameTpa.

Mpy ucnonb3oBaHWM 3KPaHMPOBaHHbLIX kabenen MakcuMarbHbI 3aLUTHBIN 3PMEKT AOCTUraeT-
Csi MPY COeaMHEHUM UX IKPaHOB C OBLLEel ToYkol cxembl npubopa (koHTakTbl 15, 16, 17 n 30, 31, 32
TPM32-1L4, koHTakTbl 33, 37, 43, 47 TPM32-Ll7). OgHako B aTOM criyyae Heobxoaumo ybeamTbes,
4YTO 3KpaHUpYyHOLLMe ONneTkM kabenen Ha NPOTSPKEHUM BCEN TpacChl HAOEXHO U30NMPOBaHbl OT Me-
TannnyeckMx 3a3eMrieHHbIX KOHCTPYKUMIA. Ecnu ykazaHHOe ycrioBme Mo Kakum-nnbo mpuyMHam He
BbIMOJIHSIETCS, TO 3KpaHbl kabenen crnegyeT NOAKMYUTL K 3a3EMITEHHOMY KOHTAKTY B LUMTE yrpaBre-
HUS.
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CoepnHeHre obLLEl TOYKN CXeMbl MprMBopa ¢ 3a3eMIIeHHbIMU YacTsaMK 06bekTa 3anpeLyaeTcs.
7.2.3 MNopkntoyeHne npuGopa

7.2.3.1 MNopaknoveHne npubopa criefyeT BbIMOMHATb MO COOTBETCTBYHOLLMM CXEMaM, NPUBEAEH-
HblM B lMNpunoxexun B, cobntopasi npy 3ToM nocnefoBaTenibHOCTbL NPOBEAEHNS onepaLuii:
1) TpousBectu nopknoyeHne npubopa K UCMONHUTENBbHBIM MEXaHW3MaM, UCTOYHWUKY NUTaHUS
220 B 50 'y n agantepy AC3M nnu AC4.
2) TMNoakno4uuTb NUHUK CBSI3K «Npubop-gatymkm» k TC.
3) [NogknouuTb NUHUK CBA3W «NPUOOP-AATUYMKMY K COOTBETCTBYIOLLIMM BXoAaam npubopa.

MpumeyaHue — Ecnu kako-nubo kaHanm KOHTpOns TemnepaTtypbl B paboTe He ucnonb3yeTcs,
TO BMecTo BXxofHoro TC K COOTBETCTBYIOLLUMM KOHTakTam npubopa crnesyeT NoAKMYUTbL pe3ncTop
ntoboro Tuna. ConpoTueneHue pesuctopa — ot 50 go 70 Om (anst mogudmkauui TPM32, paboTtato-
wmx ¢ gartymkamm TCM 50M u TCI 5001) nnmn ot 100 go 140 Om (ans mogudwmkaumn TPM32, pabo-
Talwmx ¢ gatynkamm TCM 100M n TCI 1000M1).

BHumaHume! [1na 3awmTbl BXOOHbIX Lienen npubopa OT BO3MOXHOro Npobost 3apsgamu ctatude-
CKOrO 3M1EKTPMYECTBA, HAKOMMEHHOTO Ha JIMHUAX CBA3W «Npubop-gatyvkn», nepen nogkoyeHneMm
K KNEMMHUKY npubopa ux Xunbl crieqyeT Ha BpeMs OoT 1 40 2 ceK COeQuHUTb C BUHTOM 3a3eMIieHust
wmTa.

7.2.3.2 Tocne BbINOMHEHUS YKka3aHHbIX paboT Npubop roTos K UCNOMb30BaHMIO NO HA3HAYEHUIO.
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8 Ucnonb3oBaHMe No Ha3Ha4YeHU IO

8.1 MoparoToBKa k paboTe

8.1.1 MopaTtb Ha npunbop HanpshkeHne nuTaHusa 220 B 50 'y 1 NpoKOHTpoNMpoBaTh NosiBNeHve
MHOPMaLMM Ha ero LMpPOBbIX MHAUKATOPaX, a TakkKe 3acBeTKY cBETOANOAA « T apyx».
[Mocne nepBoro uukna onpoca AaT4MKOB Ha LMPOBBLIX MHAMKaTOpax oTobpasutcsa crnegyoLlas
MHopMaLmS:
— Ha BEpXHEM WHAMKATOPe — W3MEPEHHOe 3HayeHue TeMmnepaTypbl HapyXHOro BO3AyXa
(vnn TemnepaTypbl NPAMON BOAbI, B 3aBUCUMOCTH OT MEeCTa YCTaHOBKMN AATUNKA T uapyx);
— Ha HWXHEM nHAnKaTope — MH(OPMaLMOHHas 3acTaBka O BbINONIHAEMOM PEXMME.

™
Haxvmas kHorky , MPOKOHTPONMpoBaTh MO LMPOBLIM MHAMKATOPaM npubopa naMepeHue
crepyoLwmx BEMUYNH:

— TemnepaTypbl o6paTHOM BoAbI (Npy 3TOM 3aropuTcst cBeToamoa Toep);
— TemnepaTypbl BOAbI B KOHTYPE OTOMNEHWS (Npu 3TOM 3aroputcst cBeToanoa Toron);
— TemnepaTtypbl Bogbl B koHType BC (npu aTtom 3aroputcs ceetoamopn Trac).

BHumanme! MNpu paboTte ¢ KHOMKaMmn HaxaTue UX JOMMKHO OCYLLECTBNSATLCA HA BPEMS HE MeHee
yem 1 cek. Peakumsi npubopa Ha nofaHHyto KOMaHAay ynpaBrieHWst IPOUCXOAMUT MPU OTMYCKaHUM KHOTKA.

8.1.2 Ecnu npu KOHTpoOne Kakoro-Hnbyap napametpa Ha BepxHWUi LnmdpoBoi nHaMKaTop BMECTO
3HaYeHUs TeMMepaTypbl BbIBOAATCA FOPU3OHTaSIbHbIE NPOYEPKY (- - - -), HEOBXOANMO NPOBEPUTL Npa-
BUSIbHOCTb MOAKIIOYEHNS] COOTBETCTBYIOLLEro AaTymKa, ero UCNpaBHOCTb, @ TakKe MCMPaBHOCTb CO-
eVHUTESbHbIX NMUHUIA U KAYECTBO UX COEANHEHU.

MNpumeyvaHue — lpu NnpoBepke UCMIPaBHOCTY JIMHUM CBSA3W U AaT4nKa METOAOM «MPO3BOHKW», BO
nsbexaHve Bbixoaa npubopa u3 CTposi, cneayeT MCNob30BaTh YCTPOMCTBA C HAaNPsHKEHMEM NUTaHWS
He Bonee 4,5 B. MNpu Gonee BbICOKUX HaMPSBKEHUSIX OTKIOYEHME CBsi3el OT npubopa nepen «npo-
3BOHKOW» SBNseTcs 06A3aTerNbHbIM.
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8.1.3 lMpokoHTponupoBaTe POPMMPOBAHME CUTHANMOB YNPaBRASIOWMX 3anOpHO-PErynmMpYLMMU
KrnanaHamu B KOHTypax OTOMSIEHNs U ropsiyero BogocHabxeHus. O Bblaaye CUrHanoB yrnpasrieHus Ha
K3P curHanmavpytoT cBeToaMoabl Ha NULEeBow NaHenu npubopa:

— curHan Ha K3P koHTypa oTtonneHus — ceetoguoabl «OTOIM.»:
CBETOAMOA «+» — OTKPbITUE, CBETOAMOA «-» — 3aKpbITUE KnanaHa;

— curHan Ha K3P koHTypa ropsiyero BogocHabxeHusi — ceetoamoabl «BCx:
CBETOAMOA «+» — OTKPbITUE, CBETOAMOA «-» — 3aKpbITHE KnanaHa.

3acBeTka CBETOAMOAOB OCYLLECTBSETCSA HA BpEMS AENCTBUS yNpaBnsioLLero curHana.

8.1.4 PykoBoAcTBysiCb ykasaHusimu n.n. 5.3, 5.4, nponssecT NpocMoTp 3afaHHbIX paboymx na-
pameTpoB npubopa 1 Npu Heob6XOAUMOCTH NepenporpaMMMpoBaTh MX B COOTBETCTBMM C 3KCMnyaTa-
LMOHHBLIMU TpeboBaHUAMM.

Mpn npocMoTpe 1 NporpaMMUpoBaHuK pabounx NnapaMmeTpoB yYecTb CrieaytoLlee:

- B napametpe Y- fJnonyckaetca 3agaHue TONbKO NOMOKUTESNbHbLIX 3HAYEHUI;

— B napameTtpe P-{J { 3agaHHbIN Koa AOMKeH COOTBETCTBOBATbL TUMY UCMosb3yeMbix TC;

— B napametpax F-I [F-O4 vcxoaHble 3HauyeHns gomkHbl GbiTb ycTaHoBMeHbl pasHbivu OO,
3aflaHve APYrux KOPPEKTUPYIOLLMX 3HAYEHWNIA JOMKHO BblTh TEXHUYECKM 0GOCHOBAHHbBIM;

— B napameTtpax F-I8, F-I07, F-09 v F- ! { 3naueHns «nonockl dunbTpa» HeobxoanMo 3agaeaTth B
COOTBETCTBUM C YKa3aHUsIMU, U3MOXEHHbIMU B M. 5.2.3.2; ecnun pacyeT «nNonocbl unbTpa»
AN COOTBETCTBYIOLLETO KaHarmna KOHTPOMs TeMnepaTypbl Mo KakuM-NGo NpuuvMHam 3aTpyaHu-
TeneH, TO ee 3Ha4YeHVWe PeKOMeHOyeTCs yCTaHaBnuWBaTb C 3aBEAOMbIM 3anacoM; criedyer
MOMHWTb, YTO CMULLKOM y3Kasi «Monoca punbTpa» MOXeT 3HAaUYUTENbHO 3aMeasiuTh peakumio
npuGopa Ha GbicTpoe hakTUYeCKoe U3MEHEHWE BXOAHOTO NapaMeTpa;

- B napametpax A-I { n R-04 porkHbl 6biTb 3aAaHbI 3HAYEHUS, OTIIMYHBIE OT HYIS; UCKMOYEHMe
COCTaBMSIOT Cryyau, korga no Kakum-nmGo npudnHam paboTy BbIXOAHBIX Pene, YNpaBnsioLmx
cooTBeTcTBYOWMM K3P, Heobxoanmo 3abrokupoBatb, HanpuMep, ecnv npubop ncnonb3yet-
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€S TOMLKO AfIS YNpaBneHnst KOHTYPOM OTOMMEHWs, TO perynsatop koHTypa MBC uenecoobpas-
HO OTKMIOYUTL ycTaHoBkoM B napametpe A-OY sHavenus, pasHoro OO,

- B napamertpax A-03 v R-0B Takke fomkHbl BbiTh 3aaaHbl 3HAYEHUS, HE PaBHble HYSTI0, Tak Kak
B 9TOM Cry4ae, B COOTBETCTBUM ¢ dhopmyrnon (1) n. 4.5, umnynbcel ynpasneHust K3P dopmu-
poBaTbCsl He ByayT.

Mocne nporpammupoBaHus pabounx napameTpoB NpMGOpP roToB K AarnbHenwen paboTe.

8.2 PekomeHgaumm no Hactpouke NMNUO-perynsatopoB

8.2.1 lMNepen Havanom HacTpomkm cootBeTcTBytowero [MUO-perynatopa 3agatb AnNst Hero
B nNpubope crneayoLume 3HaveHs pabounx napameTpos:

— 3HaveHue napamMeTpa S paBHbIM 13

— 3HaueHue koadpuumeHTa t pasHbiv DO,

— 3HaveHune KoadpdumumerTa K pasHbim OO &

— 3HayeHune 30Hbl HeYyBCTBUTENbHOCTY paBHbIM OO L.

8.2.2 lMocne 3agaHus ykasaHHbIX paboynx napameTpoB NEpPEBECTU Npubop B pexum «Perynu-
poBaHWe» 1 KOHTPONMPOBaTb XapakTep U3MeHeHUsi TemMnepaTypbl B KOHTYpe Npu ee perynvpoBaHum.

MocTeneHHo yBenunumeas 3HadeHne koadduumeHta K, 4obUTbCS BO3HNKHOBEHUSI B KOHTYpe pe-
rynupoBaHusi nepuoamyecknx konebaHunin TemnepaTtypbl, NPOUCXOASALLMX BOKPYr 3aaHHON YCTaBKW.

8.2.3 Paccuntatb 1 ycTtaHOBUTbL B Npubope 3HayeHne koaddpuumeHTa K npumepHo pasHbiM 60
% OT BenuuuHbI, Nony4eHHon no . 8.2.2. MNepexogHON npouecc perynupoBaHusa TemnepaTtypbl npu
3TOM [JOIKEH UMETb anepuoanYeckuin xapakrep.

Ecnun npu Bo3gencTBMmn BO3MyLLAOLWMX (haKTOPOB B KOHTYpe HabnioaaeTcs BO3HWKHOBEHME 3a-
TyxalLwmx konebaHuii TemnepaTypsbl, TO CrraXxuBaHue X crieayeT Npov3BOAUTb MOCTENEHHbIM yBe-
nnyeHvem koaddulmeHTa T.

8.2.4 T1o OKOHYaHUW HACTPOWVKN YCTaHOBWUTb AOMYCTMMOE AS1S JAHHOMO KOHTYpa 3Ha4YeHue 30HbI
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He4yBCTBUTENbHOCTU PEryrMpoBaHvs Mo TemnepaType.

8.3 YTOYHeHMe HaCTpPOMKMK perynsaTopoB

8.3.1 B npouecce paboTbl ANs AOCTUXEHWUA ONTUMAaIIbHOrO KavecTBa perynupoBaHus Temrepa-
Typbl B KOHType OoTonneHus unu B koHType MBC moxeT noTpeboBaTbCs M3MEHeHWe 3afaHHbIX AN
COOTBETCTBYIOLLIETO perynsatopa napameTpoB HacTponkn — S, K u 1. IameHeHre AaHHbIX napameTpoB
OCYLLECTBNSETCA Ha OCHOBE aHanusa NepexofHOro npolecca, MOMyYeHHOro Mpu perynnpoBaHun
TemnepaTtypbl U AaHHbIX, U3NOXEHHbIX B M. 4.5.

Hwxe npuseaeHbl Hanbonee pacnpocTpaHeHHbIe Crlydan OTKIIOHEHUS NEePEXoAHOro npoLiecca ot
ONTUManbHOro PerynMpoBaHns N pacCMOTPEHbBI BO3MOXHbIE MPUYMHBI, Bbi3biBatOLLME VX NOSIBIIEHME.

8.3.2 Nocne BkNoYEHNS YyCTaHOBKM HAbnoAaeTcs 3HaYUTENBHOE NepeperynnpoBaHne Temnepa-
Typbl C NocneaylownMmn AnmTenbHeiMKM cnabosatyxaroLwmmm konebaHnsaMm okomno ycTaBku. XapakTtep
nepexogHoro npouecca B rpadnyeckom Buae NpeactaBneH Ha pucyHke 8.1.

1,°C 4

Tycr- f—— — N —

e
PucyHok 8.1

Bo3MoOXHble NPUYUHBI
1) 3aBbllweHO 3Ha4YeHue koachduumeHTa ycunenus K. B atom cnyyae gaxe HesHaumTenoHoe
paccornacoBaHue no TemnepaTtype NpuBOAUT K (hOPMUPOBAHMIO UMMNYyNbCa ynpasneHus 6onbLLon
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AnuTensHocTu (B cooTBeTcTBUM ¢ chopmynon (1), cm. n. 4.5: D, = 2,56-K-(E;i + T-AE))).

Mpu aTom K3P BCce Bpemsi «npockaknBaeT» MUMO TpebyemMoro onTMarbHOMO NMOSNOXEHUSI.

2) 3aHuxkeHo 3HaveHue koadhcmumeHTa T. Ecrninm ckopocTb nsmeHeHus paccornacoanns AE;
CMVLLKOM Benuka, npubop BONM3WM yCTaBkM AOMKeH hopMMpoBaTbh TOPMO3SLLME WUMMNYIbChI, T. €.
HaumHaTb 3akpbiBaTb K3P, HecmMoTps Ha TO, 4TO Tekyllas TemnepaTtypa BCe €elle MeHbLUe YCTaBKW.
Ecnu atoro He npoucxoauT, HEOBX0ANMO YBENUUNTL 3HaYeHUe koadULIMEHTA T, YTO NpuaacT Kone-
6aHMsM TemnepaTypbl 3aTyxaloLMin XapakTep 1M 3acTaBUT Npubop fydlle pearMpoBaTtbh Ha ee peskue
N3MEHEHMSs1.

3) 3aHmxeHo 3Ha4yeHune napameTpa S. Ecnu B npegenax 3agaHHOro napamerpa «S» BenuynHa

AE; oka3biBaeTcsi MeHblue 0,1 °C, npubop cuntaeT ee paBHOM Hynto. B aToM cnyyae nepectaet pabo-
TaTb AuddepeHumanbHas coctasnsowas MAO-perynatopa, Npu3HakoM Yero SABNsieTcs OTCyTCTBME

peakuuu npubopa Ha M3MeHeHne koadduumeHTa T. Bo nsbexaHve AaHHOMO SBNeHWst 3Ha4yeHue na-
pameTpa S cneayeT yBenuynTb.

8.3.3 lNepexoaHol Npouecc HOCUT BAMNOTEKYLLMIA xapakTep. Npy aTom perynupyemas Temnepa-
Typa HeonpaBAaHHO MeAJfIeHHO AOCTUraeT 3aaHHOWM YCTaBKM M TaK Xe MeASIeHHO BO3BpallaeTcs K
Hew nocne BO3MyLLalOLLEro BO34enNCTBUSA. XapakTep npouecca rpadudecks npeactaBneH Ha puUCcyH-
Ke 8.2.

MprunHa Takoro xapakrepa nepexofHoro NpoLecca 3aknioyaeTcs B ABHOM 3aHWWKEHUN Koaddu-
umeHTa ycuneHus K. B pesynbTate, HECMOTPS Ha HanuyMe 3Ha4YMTENbHOrO paccornacoBaHus E B
dopmyne (1) n. 4.5, ANMTENbHOCTb YNPaBNSAIOWEro UMNynbca OKka3blBaeTCH HEeAOCTaTOYHOMW, YTOObI
€ro KOMNeHcupoBaTb.

8.3.4 lpu BbIXOAe Ha 3agaHHOe 3HaveHwe TemnepaTypa pacTeT He MMaBHO, a PbiBKAMW, YTO
CTaHOBUTCSA OCOBEHHO 3aMeTHbIM BONM3M ycTaBku. XapakTep npolecca rpadmyeckv NpeacTaBneH Ha
pucyHke 8.3. MNprYnHOM Takoro SIBMEHUS MOXET CMyXUTb HEOOOCHOBaHHOE yBenuyeHue Koadhduum-
eHTa T, B pe3ynbTaTe 4ero npubop Aaxe Npu He3HaYUTENbHOM M3MEHEHWU BenuuuHbl AE; cunbHO
MEHSIET ANMUTENBHOCTb (@ MHOrAA U NONSIPHOCTb) YNPaBAOLLMX UMYNbCOB.
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T,°CA T,°C4
T,m_ — Tm ________
t,c t,c
PucyHok 8.2 PucyHok 8.3

8.3.5 OnTumanbHbI BbIGOP KO3(PPULIMEHTOB HACTPOWMKN perynatopa Mo3BonseT MakcumarbHO
BbICTPO 1 NpakTuyeckn 6e3 nepeperynupoBaHunst TeMNepaTypbl BoIBECTM OOBEKT Ha 3aaHHy yCTaB-
Ky. XapakTtep nepexofgHoro npouecca rpacdudeckv npeacTaBrieH Ha pucyHke 8.4.

MpusHakamn nNpaBUNbLHOrO Bbibopa KO3(ULIMEHTOB perynsTopa SBMAeTCs nnaBHbIA (6e3 pbiB-
KOB) pOCT TemnepaTtypbl U Hanu4yne TOPMO3SILLUMX UMMNYTIbCOB MPU NOAXOAE K YCTaBKe Kak CHU3Y, Tak U1
cBepxy. [Mpu Hanuumm B nepexogHoOM npoLlecce HebonbLLIOro NepeperynupoBaHmns 1 GbiCTpo 3aTyxa-
owmx konebaHuii criedyeT HEMHOTO YMEHbLUMTb 3HayeHue koadduumeHTa K, octaBuB ocTanbHble
napameTpbl 6€3 U3MeHEHUIA.
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T,°C A

K3P+ A

OTKN. >

K3P— & yMnynsChl TOpMOXeHMs
SMITyRECH TopMoaeim.
BKII. -
OTKN.

0 e
PucyHok 8.4

8.4 Pexxum apanTMBHOW HaCTPOMKU perynsatopoB npubopos B kopnyce L7

Pexvm aganTuMBHOWM HACTPOWKM KaHamnoB perynupoBaHus otonnenus un NMBC moxeT ycTtaHaBnu-
BaTbCA HE3ABUCMMO 4115 Kax4oro perynsitopa B napametpe A-07

B pexume apantusHoW HacTpoinku TPM32, B npouecce paboTbl, BbINOMHAETCS HEMNPEPbLIBHbIA
pacyeT TpeGyeMbix napaMeTpoB perynatopa, a napameTpbl A (AR He okasbiBalOT BNMAHUA Ha paGoTy
perynsiTopos.

BpemMeHHble xapakTepuCTVKn perynatopa B pexvme afanTVBHON HAaCTPOWMKW YCTynatoT xapakTe-
pUCTMKaM, KOTOPbIE MOXHO MOMNYyYUTb B PEXUME PYYHOW HACTPOWMKU. [MO3TOMY pexuM aganTUBHOW
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HacTpOVKN perynsitopa pekoMeHayeTcsi MPUMEHSITb, eCnu - B MnpoLiecce paboTsl 0GLEKT perynmpoBa-
HUSI 3HAYMTENIbHO M3MEHSIeT CBOW napamMeTpbl (MOCTOSHHYI BPeMeHW U KO3MMULMEHT nepedayn
3aBUXKN).

B pexvme aganTMBHOM HACTPOWKM 30Ha HEYYBCTBUTENbBHOCTU OOmbLUe UNW paBHa OOHOMY rpa-
aycy, aaxke ecnv B napametpax U &, I/ {IycraHoBneHo 3HaveHne MeHee ogHOro rpagyca.

B pexume aganTMBHON HAcTPOWMKM peKoMeHAyeTCs ycTaHaBnuBaTb Oonbluve (B NATb 1 Gonee
pa3 Gornblue MOCTOSIHHOW BpPEMEHM ObbekTa pPerynupoBaHusi) 3HaYeHUs ANs NOCTOSIHHOW BPEMEHMU
dunbTpa KaHana M3MepeHust Temrepatypbl HapykHoro Bosgyxa (napametp F-IB). 3HauveHus napa-
METPOB MOCTOSIHHON BPEMEHM OCTaslbHbIX KaHaNoOB M3MEPEHUs TeMrepaTypbl pEKOMeHAyeTCsi ycTa-
HaBnMBaTb B TaKoe 3Ha4YeHue, Npy KOTOPOM LLYMbI U3MepeHusi TemnepaTtypbl He npesbiwatot 0,1 °C.

HeobxoaMmbiMu ycnoBusMK ANS HOpManbHOW paboTbl perynsatopa B afanTMBHOM peXume siB-
nNSATCA:

—  MOCTOsIHHas BpeMeHu obbekTa perynmpoBaHvsa AomkHa ObiTb He 6onee 3 MUHYT, T.e. Npy 13-
MEHEHUN MOMNOXEHNs 3aABWKKN, Yepe3 3 MWHYTHI, perynupyemas temnepatypa AOrmKHa us-
MEHUTLCS HE MeHee YeM Ha 63 % OT BenUYMHbI UISMEHEHUSI [10 YCTAHOBUBLLETOCS 3HAYEHUS;

- Ko3a(hpnuMeHT nepeaayn 3agBUXKM AONMXEH HaxoanTca B gnanasoHe ot 0,7 cek/°C go
20 cek/°C, T.e. npu BkAtoYeHUM 3aaBmxkn Ha 0,7 cekyHAbl, perynupyemas temnepary-
pa JofxHa U3MeHUTCst He Gonee, YeM Ha OOMH rpagyc, a Npu BKIYEHUN 3aBUXKM
Ha 20 cekyHA, perynupyemas Temnepatypa AOJDKHA W3MEHUTCS He MeHee, Yem Ha
OAVH rpagyc.
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9 TexHuyeckoe obCnyxXMBaHue

9.1 Ob6cnyxuBaHue npubopa Npu 3KChnyaTauum COCTOUT M3 TEXHMYECKOro ocMoTpa npubopa,
KOTOPbIN JOSMKEH MPOBOAMTCSH 0BCNYXMBAIOLLMM NEPCOHANIOM HE peXe OAHOro pasa B 6 MecsiLeB U
BKItoYaTh B cebsl BbINOMHEHNe crneayroLmx onepauui:

— O4UCTKy Kopryca npubopa, a Takke ero KNeMMHUKOB OT MbINK, FPSA3U U NOCTOPOHHKX Npeame-
TOB;

— MpOBEepKy ka4yecTBa KPENneHWs Npubopa K LUUTY ynpaBrieHus;

— MPOBEpKYy KayecTBa MOAKIOYEHUS] BHELLHUX CBsi3el K KneMMHukam. OGHapyXeHHble npu
OCMOTPE HEOCTaTKN CriedyeT HEMEANEHHO YCTPaHATb.

9.2 TMpw BbINOMHEHUM paboT Mo TexHNYeckoMy obcnyxmBaHuio Nnpubopa cobnopatb mepbl 6e3-
OMacHOCTU, U3NOXEeHHbIe B pa3saene 6.
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10 MapkupoBka

Ha kopnyc npu6opa HaHocaTcs:

— HaMMeHOBaHWe Unu ycrnoBHoe obo3HayYeHne npudopa;

— cTeneHb 3awmTtbl no FOCT 14254;

— pop NUTaloLLEro Toka 1 HanpskeHne NUTaHus;

— noTtpebnsiemasi MOLLHOCTb;

— €AVHbIA 3HaK obpalleHVss NPoAyKUMM Ha pbiHKE FOCYAApCTB-YNeHOB TaMOXeHHOro coto3a
(EAC);

— Kracc 3awuTtbl OT NOpaxeHus anekTpuyeckum TokoM no MOCT 12.2.007.0;

— 3aBOJCKO HoMep NpuGopa U rog BoiMycka;

— TOBapHbIN 3HaK;

— CTpaHa-u3roToBuTerb.

Ha notpeGuTenbckyto Tapy HaHOCATCS:

— HauMmeHoBaHue npubopa;

— €AVHbI 3HaK obpalleHus NPoayKUMM Ha pbiHKE FOCYAapCTB-YnieHoB TaMOXeHHOro coto3a
(EAC);

— CTpaHa- U3roToBUTEND;

— 3aBOACKOI HoMep NpuGopa v rof Bbinycka.
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11 TpaHcnopTupoBaHMe U XpaHeHue

11.1 MNpnbBopbl TPaHCMOPTUPYIOTCS B 3aKpbITOM TpaHcnopTe moboro Bupa. Kpennexve Tapbl B
TPaHCMOPTHBIX CpeAcTBaxX AOIMKHO MPOU3BOAUTLCS COrMacHO npasBunam, AeNCTBYIOLWMM Ha COOTBET-
CTBYHOLLMX BUAAX TpaHCMopTa.

11.2 Ycnosus TpaHCMOPTUPOBaHUS AOIMKHbI COOTBEeTCTBOBaTh ycrnosusm 5 no MOCT 15150-69
npu TemnepaType OKpyXatLlero Bosgyxa ot MuHyc 25 go +55 °C ¢ cobniogeHweMm mep 3awmTbl OT
yAapoB 1 BUGpauui.

11.3 lNepeBo3ka OCyLLECTBNAETCA B TPAHCMOPTHON Tape MOLUTYYHO UMK B KOHTENHEpaXx.

11.4 YcnoBusi XxpaHeHUs1 B Tape Ha Ckiaje U3roToBUTENS U NOTpebuTens AOMmMKHbI COOTBETCTBO-
BaTb ycnosusiMm 1 no FOCT 15150-69. B Bo3gyxe He AOMMKHbI MPUCYTCTBOBaTL arpeccuBHbIE MpUMe-
cu. MpuBopbl crieayeT XpaHUTb Ha cTennaxax.

12 KomnnekTtHocTb

Mpubop 1 wr.
MacnopTt 1 ak3.
PykoBoacTBo no akcnnyatauum 1 9K3.
[apaHTUHbIA TanoH 1 k3.

I'Ipumeqal-wle — W3roTtoBuTenb octaenseT 3a cobon npaBoO BHeECEHUA [OOMONHEHWI B KOMNNIIEKT-
HOCTb u3genus. lNMonHas KOMMMIEKTHOCTb YKa3blBa€TCA B nacnopte Ha I'IpVIGOp.
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13 lapaHTUiHbIEe 0GA3aTenbLCTBA

13.1 U3roTtoBuTenb rapaHTupyeT cooTBeTcTBMe npubopa TpeboaHusiMm TY npu cobniogeHum
YCMOBWI 3KCnyaTauuy, TPaHCNOPTUPOBaHNSA, XPaHEHWUS N MOHTaxa.

13.2 MapaHTuHbBIN CPOK aKCnyaTaumm — 24 mecsia co AHS NPOAaxXu.

13.3 B cnyyae Bbixoga npubopa M3 CTPOsi B TEYEHUE FapaHTUMMHOMO Cpoka npu cobniopgeHun
nonb3oBaTenemM ycrnoBuin JKcrnyaTaunu, TPaHCNOPTUPOBaHUS,, XPaHEHUsI U MOHTaxa npeanpusTne
M3roToBUTENbL 06A3yEeTCA OCYLECTBUTL €ro 6ecnnaTHbIi PEMOHT UMK 3aMeHy.

13.4 Mopsapgok nepefayun npubopa B pEMOHT COAepKaTcs B NacnopTe v B rapaHTUAHOM TarioHe.
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MpunoxeHue A.

Cxema cuctembl otonneHus u NBC

Thapyx.
7 o leons i Tre) K3P otor.
2 (Too) TPM32
23 (Ton) k3P BC
Bx.4 (Trec)
Trac K3P IBC
—= npsiMas Bofia
EE KoHTyp ropsiuero Tenno-
BOJOCHAOXEeHUs 0BMenHHVK
obparHas Boga
{ » —»
Hacoc MBC

Toron. K3P otonnenms (~
fl =

KoHTyp otonnenus

Tenno-
06MEHHMK

npsimasi Boja

p3 —

IF=G=

HacocC oTonjieHus

Toﬁp_r obparHas Bogia

PucyHok A.1 — Cxema cuctembl otonneHusa n 'BC
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MpunoxeHue b. Na6apuTHbIe U YCTaHOBOYHbIE pa3mepbl Npubopa

¢ukcaropbl
NNLIEBAs NaHeNb WUTa

I\ -
bad

145

PucyHok B.1 — Fa6apuTtHble n yctaHoBO4YHble pa3mepbl TPM32-1114

48



144

dbukcatopbl

< JiiueBasi naHesb WyTa
A

138

co000000

PucyHok B.2 — N'a6apuTtHble n yctaHoBO4YHble pasmepbl TPM32-1117
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Bua c3agun Bwug cnepeau Bua cBoky

YnnoTHeHne
/*b
. \ Pe—=
0 . ,
. } A
A N
0102 7 ? 135 ﬁfli !
3 ~2.5

PucyHok B.3 — Paamepbl TPM32-1i4, ycTaHOBNEHHOTO B WMUT TOMLWMNHON 3 MM
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Bupg csagu Bug cnepean Bug cboky

 —
14 =
©
1 |3
{
161 169 6

PucyHok B.4 — Paamepbl TPM32-1l17, ycTaHOBNEHHOTO B WMUT TOMLWMUHON 3 MM
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MpunoxeHune B. CxemMbl noakno4vyeHnsa npudopa

[1]2]3]a]5]6]7]8]9]10[11]12]13]14]
15]16[17]18]19]20[21]22| 23] 24]25] 26| 27] 28] 29

TPM32-Ll14

30]31/32]33[3435/36]37( 38|39 40]41[42] 43| 44
|45]46]47]48]49]50{51[52]53]54]55]56 |57 58]

PucyHok B.1 — Cxema pacnonoxeHus KneMmHbIx coeauHutenen TPM32-1114
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| 1 Unwt.K3P
K3P !:J K3P :
| 1
[ [
[ [ 1
112]3]4]5]6]7]8]9]10[11]12[13]14

e

OTKp. 3aKp. 3aKp. OTKp.
TK%SPOT K3Prac
[15]16]17[18]19]20]21]22]23]24]25]26]27]28]29]
L1
BrnokvpoBka pefakTpoBaHus
[leHb/Houb napameTpoB
THapyx. Toﬁp. Toron. Trec
TC TC TC TC

30[31[32]33]34[35[36]37]38[39[40[41]42[43]44

45]4647[48]49]50] 51]52] 53] 54[55]56] 57] 58

CETb RS+ RS-

PucyHok B.2 — Cxema nogknioveHua TPM32-L4
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Unar.

_|
J k3 Pmon.

%

OTKp.

@O®®

} K3Prac

__

BnoknpoBka pesakTMpoBaHus

—
=)

napameTpos

[JeHb (oTKN.)/ I_:_

Houb (Bkn.)

B =
RS-485 A

®OEAOVEOEOOE®

BIRISIEIBIEIE)E

3aKD.

TPM32-1117

Thapyx.

é

TC

ToﬁpaT.

!

T°C

TOTOI'I.

!

T°C

Trec

!

T°C

BRERRREER®E®®®
SCI6]8 6 6)E]666/©)

? CETb

PucyHok B.3 — Cxema nopkntovyeHunsa TPM32-
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ApanTtep AC3M

Cetb RS-485 ) DRB9
MpuGop TPM32-X.XX.RS ] |
A Llenb  |Kon Kon| Llenn
T B RxD [2}—2 RxD
RS A DTR 41—4 DTR
RSB RTS 17 RTS
GND [51—5 GND
MpuGop Ne TxD 33 TxD
. K MK
Mpuoop TPM32-X.XX.RS
L p—=
220B 50T
o N s Certb 220 B 50 My
RS+/A I
RS-/B
Mputop Neb4 | I

PucyHok B.4 — Cxema nopkniouyeHnsa TPM32-X.X.RS k apantepy cetn AC3M
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Anantep AC4

CeT:: RS-I485
MpuGop TPM32-X.XX.RS o UseB usea - MK
Llenb [KoH Kou| Lienb
Liern B Vec |1 F— 1| Ve
D- [2}— 2| D-
RS+/A
RSB D+ |3 }—3]| D+
GND|4 —— 4 | GND
Mpn6op Nel
pHbop ™ UsB
Ve MutaHne
Mpu6op TPM32-X.XX.RS o DI
puoop kb D le—rusa K
GND
Llenb |
RS+/A
RS—/B
Mpunbop Neb4 : :

PucyHok B.5 — Cxema nopkntovyeHus TPM32-X.X.RS k agantepy cetn AC4
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MpunoxeHue I'. 3aaaHne napameTpPoOB OTONUTENbHbIX rpacdukoB
.1 T'padukm TyCT.OTOI'I = f(THapym) n ToGp.max = f(THapym) mnn TyCT.DTDI‘I = f(Tnp) n Toﬁp.max = f(Tnp)y obpaba-
TbiBaeMble Npubopom npwu akcnnyatauuy, B obLiem cryvyae npeactaBnsaoT cobov KyCOUHO-NNHERHbIe
YHKUMN C ABYMSA Toukamu manoma («A» n «B»), napameTpbl KOTOpbIX 3a[aloTcs nonb3oBartenem
(He3aBMCUMO ANS KaXAoro Tuna rpadhumka) npyu nporpaMMmMpoBaHMm npubopa.
.2 Mpumep rpadmka Tycroron = f(Tuapyx) NPMBEAEH Ha pucyHke IM.1.

T,°C %

Tyer e -

~¥

>
-

K3P+ |

OTKI.

K3P— 4 umnynech TopMoXeHus

OTKN. >

PucyHok I'.1

Ons nornHoro 3afjaHusi napaMeTpoB rpadvka MOnb30BaTEN0 AOCTAaTOMHO 3aHECTW B NamsiTb
npubopa KoopAMHAaTLI TOYEK ero nanoma «A» 1 «B» (T. e. B JaHHOM Criyyae 3a4aTth A1 KaKA0M TOUKM
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3HayYeHve TemnepaTypbl HApyXHOTO BO34yXa M COOTBETCTBYIOLLEE €My 3HAYEeHWE YCTaBku Temnepa-
TYpbl B KOHTYpe OTONSIEHMS).

3agaHue koopauHaT Touvek nsnoma rpaduka Tyeroron = f(Thapyx) MPOU3BOANTCA NPU NPOrPaMMMpO-
BaHum napametpos Y- L. 4-04 npubopa.

MMpy 3TOM NS TOYKM M3rioMa «Ax» 3HaueHre TeMnepaTypbl Tuapyx (A) 38aaeTcs B napamertpe U0 { a 3Ha-
YeHve ycTaBku Tyeroron (A) — B NapameTpe -2,

[ns Toukn nanoma «Bx 3HaueHre Temnepartypbl Tapx (B) 3a0aetcs B paboyem napametpe -3, a 3Ha-
yeHue ycTaBkU Tyeromn (B) — B Nnapametpe L-04.

Mpwn 3apaHun napameTpoB rpaduvka Tycr.oron = f(Tuapyx) AOMKHO cOBNOAATLCS BLINOSHEHWE Che-
OYIoLMX YCIOBUIA:

— 3HayeHne Tapyx (A) BOMKHO BbITb GonbLue 3HaYeHUS Tuapyx. (B);

— 3HayeHmne Tyer.oron (A) AOMMKHO BbITb MeHbLUE 3HAaYeHNS Tyer.oron (B);

— ycTaBkM Tyeroron-(A) U Tyeroron (B) AOMKHBI MIMETH MONOXUTENBHBIE 3HAYEHWsT U ObITb He MeHee 10,0°C.

.3 Cnocob 3apaHus koopamHaT Anst Todek nanoma rpadmka Tospmax = f(Tuapyx) @HaNOrM4eH ms-
NOXeHHOMY B n. .2, HO NPOU3BOAWTCS NPU NporpaMmmpoBaHuy napaveTpos LU-05.U-08.

Mpu 3TOM 3HaueHe TemnepaTypb! Ty (A) 3aaaeTcs B napameTtpe LIS, sHaueHve yeTaBk Tospmax (A) — B Na-
pametpe LHE; 3HaueHe Ty (B) — B napameTpe LHT T 3HaueHre Tosma (B) — B napavetpe LHH

"4 TMpy HeoBXoaMMOCTU UCMOMB30BaHWS B CUCTEME OTOMUTENbLHOrO rpadnka Tyeroron = f(Thp) 38AaHVE
KOOpAMHAT 1S TOHEK €70 M3roMa MPOV3BOAMTCS MPY MPOrpaMMUpoBaHumM napameTpos L-0 LU,

Mpumep rpadmka Tycr.oron = f(Trp) NPpuBeEAEH Ha pucyHke IM.2.

Mpy aTOM ANs TOUkM m3rioMa «A» 3HaveHue Temnepatypbl T, (A) 3agaetcs B napametpe -0
3HaueHue ycTaBku Tyeromon (A) — B NapameTpe Y-IF. [Ins Touku musnoma «B» 3HaueHve Temnepatypsbl
Tne (B) 3anaeTcs B pabouem napametpe L-[13, a saHaueHune yctaBku Tyeromon (B) — B Napametpe L-04.
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Tyc-r.o*ron., oc

o
0950 %

Tycr.o-ron. = f(Tnp.)

U-04

g50p] ¥

B
f
|
|
I

70 150 Tap., °C
u-03 U-01
0100 1580
PucyHok IN.2

Mpu 3apaHv napameTpoB madovika Tyeroron = f(Trp) AOMMKHO COBNIOAATECA BHINOMHEHWE CIIEAYIOLLIMIX YCIOBUN:

— 3HayeHune Tnp (A) OOMKHO BbIThb Bonblue 3HaYeHus Ty (B);
— 3HayeHne T ycroron (A) AOMKHO ObITb Gonbliue 3Ha4YeHUst Tycroon (B); ycTaBkU Tycroron (A)
N Tycroron (B) AOMKHBI MIMETH NONOXUTENBHBbIE 3HaYeHUs 1 ObITb He MeHee 10,0 °C.
.5 3agaHue koopauHaT Ans Todek nanoma rpadmka Tosp, max = f(Tnp) @HANOMYHO M3noxeHHOMy B . 4,
HO MPOW3BOAMTCS NPK MporpamMmmupoBaHuy napameTpos L-05.. H-08 Mpu atom 3HaueHre Temnepatypb! To(A)
3anaetcsi B paboyem napametpe L-115, a aHaueHve yctaBkm Tospmax(A) — B napametpe L-0h 1 sHaveHve Top(B)
3apaeTcs B napametpe L-{I7, a aHaueHve Togpmax (B) — B napametpe L-08.
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Mpunoxexue [. NMporpammupyembie napameTpbl Nnpudopa

BHumaHume! 3anpeluaetcs U3MeEHATL NapaMeTpbl C LWMMPOM, He ONMCaHHOM B AaHHOM [Mpuro-
KEHWUW, U YyCTaHaBNNBaTb 3HAYEHUA NapamMeTpoB BHE YKasaHHOro AuanasoHa.

Ta6nuua [.1 — MapameTpsbl rpynnbi «fy»

Wincpp HasHauyeHue napameTpa }J,uanasoy 3asoackas
napameTpa 3Ha4YeHUM yCTaHOBKa
3HayeHne TemnepaTypbl Tuapyx(A)
S rpachKa TVCT.OTOI'I= f (THapym) -50,0...199,9 °C onen
nnu Trp (A) rpadomka Tyeroron =  (Trp)
3HayeHne ycTtaBkn Tycroron (A)
u-ne rpacpuka TyCT.OTOI'I =f (THapym) 010,0...199,9 °C onen
nnn TycT.oTon = f (Tnp)
3HayeHune TemnepaTypbl Thapyx(B)
u-n rpacuka TVCT.OTOI'I= f (THapym) -50,0...199,9 °C 250
nnu Trp (B) rpadmka Tyeroron = f (TNP)
3HayeHne ycTaBku Tycroron (B)
U-04  |rpadpmka Tyeroron = f (Thapyx) 010,0...199,9 °C ogeg
nnn TycT.oTon = f (Tnp)
3HayeHune TemnepaTypbl Thapyx(A)
u-gs rpacdpuka Tospmax= f (Tuapyx) -50,0...199,9 °C DoRo

nnu Trp (A) rpadmka Tosp.max = f (Tap)
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OKOH4YaHue Tabnuubl .1

LWndp H OunanasoH 3aBopackas
asHayeHue napameTpa o
napameTpa 3Ha4YeHuW ycTaHOBKa

3HauyeHwue yctaBku Tobp.max (A) o

B-0B | roadhuka Taspma = f (Tuspp) M Tospmas = f (Top) 010,0..199.9°C|  [O3HE
3HayeHne TemnepaTypbl Tyapyx(B)

LI-U" FpadDVIKa ToGp.max= f (THapym) -50,0...199,900 .Egﬂ
unu Trp (B) rpadvka Tosp.max = f (Trp)
3HayeHwue yctaBku Tobp.max (B) o

08| rpadbiika Tasp max = f (Tuapy) W1 Tospmas = f (Tap) 010,0..199,9°C| OO
BenuvuunHa casura rpadpmka Tyeroron = T (Thapyx)

u-ng unu rpacmka Tyeroron = f (Trp) B HOUHOM pexxume pabo- | -20,0...020,0°C open
Tbl CUCTEMbI
3HayeHue rictepesnca A Npu BbINMOMHEHUN pexumMa o

u-a no n. 4.3 (TONbKO NONOXUTENbHbIE Yncna) 000,1...010,0°C 0010
3HayeHune ycTaBku Tyer.rac B KOHTYPE ropsiyero BoAo- o

u-1 chaGKeHmns 010,0...199,9°C omn
3HayeHue 30HbI HEYYBCTBUTENBHOCTH o

u-e B KOHTYpe ropsiyero BogocHabXeHWst 000,0..010,0°C oo

g 3HayeHue 30HbI HEYYBCTBUTENBHOCTU B KOHTYpE 000,0...010,0°C m

oTonneHna
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Ta6nuua [1.2 — MapameTpbl rpynnbl «P»

LLUndp napa- | Tun kopny- Ha3HaveHve napameTpa .El.uanasol-l 3Ha4e- | 3aBoAckas
meTpa ca HUW ycTaHOBKa
Twn BxoAHbIx TC:
—TCM (a=0,00426 °C™") xx.01 xx.0 !
L4 —TCM (0 = 0,00385°C ") xx.02
—TCM (0 = 0,00391 °C ") xx.03
—TCM (o = 0,00428 °C ") xx.04
Twvn BxoaHbIX TC:
Pt — TCMS50 (o = 0,00426 °C ™) 0000
— TCI50 (a = 0,00385 °C ™) 0001
— TCIM50 (a = 0,00391°C ") 0002
w7 — TCM50 (o = 0,00428 °C '1) 0003
— TCM100 (o = 0,00426 °C™) 0004
— TCIM100 (o = 0,00385 °C™") 0005
— TCM100 (o = 0,00391 °C™) 0006
— TCM100 (o = 0,00428 °C™") 0007
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MpogonxeHune Tabnuubi [.2

Wwndpp napa- | Tun kop- | 0o yenme napameTtpa | [vanasoH 3HauYeHUM 3aBsoackan
MeTpa nyca yCTaHOBKa
CkopocTb 06meHa no RS-485:
2,4 kbutic 0 c
4.8 kbut/c 1
9,6 kbut/c 2
14,4 xbut/c 3
pP-Ie W 19,2 KBuT/c 4
28,8 kbut/c 5
38,4 kbut/c 6
57,6 kbut/c 7
115,2 kbut/c 8
MaputeTt RS-485:
KOHTpOSA HeT 0 a
P-3 wr YeTHOCTb 1
HEYETHOCTb 2
P L4 Kop cBsizv npubopa ¢ MK 701 701
i L7 KonunyectBo cton-6ut He pepaktupyetcs a
P-05 L7 Anpec npubopa B cetn RS485 0...2047 6
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OKOH4aHue Tabnuubi 1.2

LWundp na- | Tun kop- H [Ounana3oH 3Ha- |3aBoAcKas
a3sHa4yeHue napameTpa -
pameTtpa nyca YyeHun ycTaHOBKa
m Pe3epBHebIii napameTp Anst MogepHusaumn | He pepaktupo- og g
npubopa BaTb!
P.IE [nvHa agpeca npubopa Onsa Modbus He I
) w7 B ceTn RS-485: ucronb3yeTcst
8 but 0
11 6ut 1
P-07 L7 3apepxka otBeTa no cetn RS-485, mc 0...50 !
1 KOcTmpoBka (npy NOAKMHOYEHHOM COMpo- B4R B4R
TuBnexHun 50 unm 100 Om (B 3aBMCUMOCTH
P-E& w7z ot P-f1{) k kaHany Tuapyx)
2 YCTaHOBKa 3aBOACKMX 3HAUYEHUI KOHU- &2 &2

rypauMOHHbIX NapamMeTpoB

MpumeyaHue — Yucno, 3afaHHoe B paspsiiax, OTMEYEHHbIX 3Hakamu (xx), Ans AaHHoro paboue-
ro napameTpa B pacyeT He NpUHMMaEeTCS.

64




Ta6nuua [1.3 — NapameTpsb! rpynnbi «F»

LWndp . 3aBoackas
HasHauyeHue napametpa [nana3oH 3Ha4YeHumn
napametpa ycTaHOBKa
F-Ot KoppekTupytoliee 3HaueHne ans Toapyx -20,0...020,0 °C oono
F-02 Koppektupytowlee 3HaveHne ans Toep -20,0...020,0 °C oono
F-03 Koppektupytowiee 3HaveHne ans Toron -20,0...020,0 °C aong
F-4 Koppektupytowiee 3HaveHune ans Trgc -20,0...020,0 °C oono
F-08 3HayeHue «nomnockl hunbTpa» ana T, 000,0..199,9 °C guoo
rapyx 000.0 — OTKI.
3Ha4eHne «NOCTOSTHHOW BpeMeHU usb- 0000...0099 0000
F-IB b8y AN Tupys 0000 — OTKI. 005
000,0...199,9 °C
F-O7 3HayeHune «nonockl punbTpa» Ansa Teep 000.0 — OTKN. oan
3HaveHne «NOCTOSIHHOW BpeMeHU unb- 0000... 0099 0000
F-OB | ipan ans Tos 0000 — OTKI. foo3
000,0...199,9 °C
F-09 3HauveHne «nonockl punbTpay Ansa Torn 000.0 — OTKI. aan
3HaveHne «NOCTOSTHHOM BpeMeHU usb- 0000...0099 0000
F-O0 | pay ans Toen 000.0 — OTKTI. G
000,0...199,9 °C
F-{! 3HayeHue «nomnockl punbTpa» Ansa Trec 000.0 — OTKN. ouoo
3HaveHne «NOCTOSIHHOW BpeMeHU unb- 0000...0099 0000
F-& | 1pay ans Trac 0000 — OTKJ. fon3
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Ta6nuua [1.4 — MapameTpbl rpynnbl «A»

Wndp Tun H OunanasoH |3aBopckas
napameTpa | kopnyca asHatienve napamerpa 3HayeHuUW, |ycTaHOBKa

Yuncnosoe 3HayeHue S no n.4.5 ons KoHTypa 0000...0010

R-O! L4, W7 |oTtonnexus 0000 — K3P aog it

OTKI1.

3HaveHwue koadpduumeHTa t

Rle L4, W 0N perynaropa KoOHTypa OTomnieHus 0000...0050 0oa5
3HaveHne koadppuumeHTa K

A-03 L4, W7 AN8 perynatopa KOHTypa OTOMfeHns 0001...9000 0050
Yuncnosoe 3HayeHue S no n.4.5 ons KoHTypa 0000...0010

R-IM 4, Wz (rec 0000 — K3P oog

OTKIJ1.
A-I5 W4, W7 3HaueHwue koadbpuumeHTa T Ans perynaropa 0000...0050 s
' KoHTypa BC

A5 L4, 1117 ?;::I(il-év(l? koacpcpmumerTa K ans perynsitopa koH- 0001...9000 50
Pexum perynsaropa:
— afjanTauus perynsitopa oTkIodeHa 0 o

R-O7 7 — BKIKOYEHa afjanTtaums perynsropa KoHTypa 1
oTonneHns
— BKINOYEeHa agantaums B koHType NBC 2
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MpunoxeHune E. KomaHabl ynpaBneHnsa npubopom no cetn RS-485

E.1 KomaHgbl npotokona OBEH

KomaHgbl npotokona OBEH onucaHbl B Tabnuue E. 1

Ta6nuua E.1
KomaHnpa HASH OaHHble [aHHble YTeHun MpumeyaHue
3anucu
O6wue napameTpsbl (HET MHAeKcaumm)
Mmsa npubopa 0xD681 HeT Ctpoka ASCII, 5 6ant Tonbko yTte-
dEv TRM32 Hue
Bepcusi npowmBku 0x2D5B HeT ASCII, 5 6ant Vx.yy Tonbko yTe-
VvEr X — Homep Bepcuu, Hue
YY — Homep nogsepcumn

MpuunHa nocnegHero 0x92ED HeT BYTE: Tonbko yTte-
cTapTa nporpaMmbl Npu- But 0 — CHXeHne nuTaHus; HVe

6opa
exit

But 1 — BKnoYeHne nuTa-
HYS;

but 3 — cTopoxeBon Tan-
mep;

But 6 — ncyepnaHue cTeka;
BuT 7 — nepenonHeHne
cTeka
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MpogonxeHue Tabnuus E.1

Komanga | HASH | [aHHble 3anucK / YTeHus MpumeyaHve
KoHdourypauunoHHble napameTpbl cetu RS-485 (HeT nHgekcauum)

CkopocTb 0xB760 | Byte: 3anuce/YTeHune
obmeHa 0 - 2,4 kbur/c; Mo ymonuaHuto — 2
BPS 1— 4,8 kbutl/c;

2 - 9,6 kbuT/c;

3 — 14,4 kbuT/c;

4 — 19,2 kbut/c;

5 — 28,8 kbutl/c;

6 — 38,4 kbutl/c;

7 — 57,6 kbut/c;

8 — 115,2 kbut/c
Twn koHTponst | OXE8C4 | Byte: 3anuce/UTeHne
YeTHOCTU 0 — KOHTPONSI HET; Mo ymonyaHuio — 0
PrtY 1 — YeTHOCTb;

2 — HeYyeTHOCTb
Konnyectso 0xB72E | Byte: 0 —oguH He pepaktupyeTtcsa
cTon-6ut
Shit
Agpec npu- 0x9F62 | Word_16: ot 0 go 2047 3anuce/YTeHune
6opa Ecrnv anvHa appeca (A.Len) paeHa 8 6uT, a agpec Mo ymonuanuio —16
Addr Gonblue 255, To npubop He ByaeT oTBeYaTh Ha Ito-

Oble KOMaHabl B CETU
OnuHa agpe- O0x1ED2 | Byte: 3anuck/MTeHne
ca 0 — 8 6uT; Mo ymonuanuo — 0
A.Len 1-—116wur
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MpoaomxeHune Tabnuubi E.1

KomaHpa HASH OaHHble | [laHHble YTeHusA MpumeyaHue
3anucu

3apepxka nepegaym Keu- O0xCBF5 | Byte: ot 0 no 50 3anuce/UTeHune
TaHuun OT1 0 go 50 mc. Mo ymonyanutio —1
rS.dL
3anncb M3MeHeHu B 0x8403 Het Tonbko 3anucb
EEPROM u nepectpoiika
UART
Aply
Kon nocnenHen cetesomn 0x0233 Het Byte: ot 0 go 255 | Tonbko YTeHue

oLmnodKM

Mocne BkNtoYeHUs

Kogbl owumnbok B onucaHmm

n.Err npubopa — 0 npotokona «OBeH»
KoHdpurypaumoHHblie napameTpsbl (MHaekcaums ot 0 go 15)

MapameTpsl rpynns L 0xAA4C WORD Banucb/MTeHne

PrmU OnucaHue napameTpos B
Mpunoxenunn [

MapameTpel rpynnbl P 0x410D WORD 3anucb/UTeHune

PrmP OnucaHue napameTpos B
MpunoxeHunn [

MapameTpsl rpynnbl F 0x7D6F WORD 3anucb/UTeHune

PrmF OnucaHue napameTpos B
MpunoxeHunn [

MapameTpeb! rpynnsl A 0x3A8B WORD 3anucb/UTeHune

PrmA

OnvcaHue napameTpoB B
MpunoxeHunn [
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OKoHuYaHue Tabnuubl E.1

Komanga HASH OaHHble [OaHHble YTe- MpumeyaHue
3anucu HUA
OnepaTvMBHbIe NapaMeTpbl
M3mepeHHoe 3HaveHne 0xB8DF | Hert Float_32 Tonbko YTeHue
Temneparypbl (IEEE 754) WHpexke (B agpece):
PV 0 — HapyxHas Temne-
patypa
1 — TemnepaTtypa 06p.
BOAbI
2 — Temnepartypa
oTomnneHns
3 — Temnepartypa BC
YcraBka 0xD713 | Het Float_32 Tonbko YTeHue
«Temnepatypa obp. Max.» (IEEE 754)
SP.h
YcTaBka 0x2FA6 | Het Float_32 Tonbko YTeHne
«Temnepatypa oTonneHus» (IEEE 754)
SP.w
YcTaBka 0x39D8 | Het Float_32 Tonbko YTeHne
«Temnepatypa 'BC» (IEEE 754)
SP.B

Mpumeyanue — lMpu BbinonHeHun komang PV, SP.h, SP.w, SP.B, ecnu pe3ynbtat namepeHus
HEKOPPEKTHbIN, TO Ha KoMaHZy Bo3BpawaeTcs 3HadeHne NaN c ykasaHuem Tuna MCKNMIOUYUTENbHOM
cuTyauun B Mnaguuem bavite. KogupoBaHue UCKNIOYUTENBHBIX CUTYaLMiA NpuBedeHo B Tabnuue E.2
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Ta6bnuua E.2

CTtaTyc usmepeHums Kop uckniounTensHom cutyauum ans komaHg PV,
SP.h, SP.w, SP.B B Mnaguwewm Gante
[aHHble He roToBbI 0xF6
O6pbIB AaT4uKa 0xFD

E.2 KomaHabl npotokona ModBus

[Ons npotokona ModBus peanu3oBaHo BbINOMHEHWE Criedyowmnx (YHKLUIA:

— 03, 04 (read registers), YTeHne 0QHOIO MM HECKOMbKNX PErMCTPOB;

— 06 (preset single register), 3anucb ogHoro perncTpa;

— 17 (report slave ID), yTeHve nmeHn npubopa 1 BEpCUM NPOLLIMBKY.

Ecnn appec npubopa paBeH Hymto, Ans ModBus aTo LumpokoBelyaTenbHbI agpec, To npubop
OyneT BbIMOMHATL KOMaHAbI 3anuncu, HoO He ByaeT OTNPaBNATb KBUTAHLMW HA NPUHSATBIE KOMaHAbl. Ha
appeca, 6onblive 247, npubop pearnpoBatb He OyaeT.

Ons dyHkumi 03, 04 npy nonbiTke NpoYnTaTh KONMYECTBO PErMCTPOB, MOMyYaeMblX 3a OAUH 3a-
npoc 6Gonblue MakCcMManbHO BO3MOXHOIO 3HaueHusi, Bo3BpalaeTcs owwubka 4 (FAILURE IN
ASSOCIATED DEVICE).

Onsa dyHkumm 06 npu nonbITke 3anucaTb PerucTpbl, He NpeaHa3HavYeHHbIe ANs 3anvcy, Bo3spa-
LwaeTcs owubka 2 (ILLEGAL DATA ADDRESS), a npu nonbiTke 3anncaTe HEQOMYyCTUMbIE 3HAYEHUs B
nore AaHHblX, Bo3Bpalyaetcs ownbka 3 (ILLEGAL DATA VALUE).

Mpn nonbiTke obpalleHns ¢ HoMepaMn He peanu3oBaHHbIX (YHKLMIA Bo3BpaLlaeTcs ownbka 1
(ILLEGAL FUNCTION).

CTpyKTypa 3anpoca u otBeTa ans pyHkumm 17

PyHkuMA 17 obecneunBaeT YTeHWe MMeHn nNpubopa u BepCUio NporpamMmmHoro obecnevyexus. B
Tabnuue E.3 npeactaBneH 3anpoc Ha YTeHne UMeHN 1 Bepcumn NnporpaMmmHoro obecnederHusi npubopa
c agpecom 12. OTBeT Ha hyHKUMo 17 nNpeacTasneH B Tabnuue E.4.
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Ta6bnuua E.3

Apnpec DyHKUMSA KoHTponbHas cymma
12 17 Y74
Ta6nuua E.4
Apnpec DyHKUMA Kon. 6anT AaHHbIX OaHHble 15 6auT KoHTponbHas cymma
12 17 15 TRM32 VerX.YY 2z

Mpumeuanue — Nonsa X n YY onpeaensoTca NpeanpusiTueM-n3rotoBuTenem.

HasHaueHue pernctpos, ncnonb3yembix ans cpyHkuuii 03, 04, 06, npuBeaeHsl B Tabnuue E.5.
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Ta6nuua E.5

KomaHnpa

Anpec

perucTpa

OaHHble 3anucu

OaHHble YTeHnsa

MpumeyaHue

0O6Lwme napameTpbl

MpvynHa nocnegHero
cTapTa nporpaMmbl
npubopa

exit

0x0145

Het

Word_16:

0 — cHwxeHne
nUTaHns;

1 — BKIIOYEHME
nMTaHus;

3 — cTopoXxeBon
Tanmep;

6 — ncyepnaHue
cTeka;

7 — nepenonHe-
HVe cTeka

Tonbko YTeHne

Kog nocnegHen ce-
TEeBOW OLWNOKM
n.Err

0x039B

Het

Byte: 0...255
Mocne Bkntoye-
HUSA

npubopa — 0

Tonbko YTeHne
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MpogonxeHue Tabnuusi E.5

KomaHpa Appec [aHHble 3anucu/uyTeHns MpumeyaHue
peructpa
KoHdurypaumoHHbie napameTpbl cet RS485
CkopocTb 0bmMeHa 0x03AF Word_16: 3anucb/UTeHne
BPS 0 - 2,4 kbuT/c; Mo ymonuaHuto — 2
1 —4,8 kbur/c;
2 - 9,6 kbuT/c;
3 - 14,4 kbut/c;
4 — 19,2 kbut/c;
5 — 28,8 kbutl/c;
6 — 38,4 kbut/c;
7 — 57,6 kbut/c;
8 — 115,2 kbut/c
Twn KoHTpoOns 0x03B0 Word_16: 3anucb/UTeHune
YeTHOCTH 0 — KOHTpOnS HeT; Mo ymonuaHuio — 0
PrtY 1 — 4YeTHOCTb;
2 — HEYETHOCTb
KonnyecTtBo cton- 0x03B1 Word_16: 0—oauH 3anucb/UTeHne
out
Shit
3apepxka nepegaun | 0x03B5 Word_16: 0...50 3anucb/UTeHne
KBUTAHLMU 0...50mc Mo ymonuanuio — 1
rS.dL
Appec npubopa 0x03B2 Word_16: 1...247 3anucb/UTeHne
Addr Mo ymonyaxuto — 16
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MpoaomxeHune Tabnuubl E.5

KomaHaa Anpec pe- [aHHble [OaHHble MpumeyaHue
rucrpa 3anucu YTeHus
3anuncb namMeHeHun B 0x0478 Word_16: 0 Tonbko 3anucb

EEPROM u nepectpoiika
UART

Aply
KoHdpurypaumnoHHbie napameTpbl

MapameTpbl rpynnbl U 0x0000 Word_16 Banucb/UTeHne

PrmU uU-01 OnuvcaHne napameTpoB
B MNpunoxexun [

MapameTpbl rpynnbl U 0x0001 Word_16 Banucb/UTeHne

PrmU uU-02 OnuvcaHne napameTpoB
B Mpunoxexun O

MapameTpbl rpynnbl U 0x0002 Word_16 3anucb/UTeHne

PrmU uU-03 OnuvcaHne napameTpoB
B Mpunoxexun [

MapameTpbl rpynnsl U 0x0003 Word_16 3anucb/UTeHune

PrmU uU-04 OnuvcaHne napameTpoB
B Mpunoxexun [

MapameTpbl rpynnsl U 0x0004 Word_16 3anucb/UTeHune

PrmU uU-05 OnuvcaHne napameTpoB
B Mpunoxexun [

MapameTpbl rpynnsl U 0x0005 Word_16 3anucb/UTeHune

PrmU U-06

OnvcaHne napameTpoB
B Mpunoxexun [
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MpoaomxeHue Tabnuubl E.5

KomaHaa Anpec pe- [aHHble [aHHble MpumeyaHue
rucTpa 3anucu YTeHus

MapameTpbl rpynnbl U 0x0006 Word_16 3anuce/YTeHune

PrmU u-07 OnuvcaHue napameTpoB
B MpunoxeHun [

MapameTpbl rpynnsl U 0x0007 Word_16 3anuce/UTeHune

PrmU U-08 OnuvcaHue napameTpoB
B MpunoxeHun [

MapameTpbl rpynnsl U 0x0008 Word_16 3anuce/UTeHune

PrmU uU-09 OnuvcaHue napameTpoB
B MpunoxeHun [

MapameTpbl rpynnsl U 0x0009 Word_16 3anuce/UTeHune

PrmU u-10 Onncaxue napameTpoBs
B MpunoxeHun [

MapameTpbl rpynnsl U 0x000A Word_16 3anuce/UTeHune

PrmU u-11 Onwncaxue napameTpoBs
B MpunoxeHun [

MapameTpbl rpynnsl U 0x000B Word_16 3anuce/UTeHune

PrmU u-12 Onwncaxue napameTpoBs
B MNpunoxexun [

MapameTpsbl rpynnsl U 0x000C Word_16 3anuce/UTeHune

PrmU U-13

Onucaxne napameTpoBs
B MNpunoxexun O
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MpoaomxeHune Tabnuubl E.5

KomaHaa Appec pe- DaHHble | OaHHble MpumeyaHue
rucrpa 3anucum YyTeHus

MapameTpbl rpynnel P 0x0100 Word_16 3anucb/UTeHne

PrmP P-01 OnvcaHure napameTpoB B
Mpunoxenun [

MapameTpbl rpynnbl P 0x0101 Word_16 3anucb/UTeHne

PrmP P-02 OnvcaHune napameTpoB B
MpunoxeHun [

MapameTpbl rpynnbl P 0x0102 Word_16 3anucb/UTeHne

PrmP P-03 OnvcaHune napameTpoB B
MpunoxeHun [

MapameTpbl rpynnbl P 0x0103 Word_16 3anucb/UTeHne

PrmP P-04 OnucaHve napameTpoB B
MpunoxeHun [

MapameTpbl rpynnbl P 0x0104 Word_16 3anucb/UTeHne

PrmP P-05 OnucaHve napameTpoB B
MpunoxeHun [

MapameTpbl rpynnbl P 0x0105 Word_16 3anucb/UTeHne

PrmP P-06 OnucaHve napameTpoB B
MpunoxeHun

MapameTpbl rpynnbl P 0x0106 Word_16 3anucb/UTeHne

PrmP P-07

OnucaHve napameTpos B
Mpunoxenun
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MpoaomxeHune Tabnuubl E.5

KomaHaa Appec pe- DaHHble | OaHHble MpumeyaHue
rucrpa 3anucum YyTeHus

MapameTpbl rpynnbl F 0x0200 Word_16 3anucb/UTeHne

PrmF F-01 OnvcaHure napameTpoB B
Mpunoxenun [

MapameTpbl rpynnbl F 0x0201 Word_16 3anucb/UTeHne

PrmF F-02 OnvcaHune napameTpoB B
MpunoxeHun [

MapameTpbl rpynnbl F 0x0202 Word_16 3anucb/UTeHne

PrmF F-03 OnvcaHune napameTpoB B
MpunoxeHun [

MapameTpbl rpynnbl F 0x0203 Word_16 3anucb/UTeHne

PrmF F-04 OnucaHve napameTpoB B
MpunoxeHun [

MapameTpbl rpynnbl F 0x0204 Word_16 3anucb/UTeHne

PrmF F-05 OnucaHve napameTpoB B
MpunoxeHun [

MapameTpbl rpynnbl F 0x0205 Word_16 3anucb/UTeHne

PrmF F-06 OnucaHve napameTpoB B
MpunoxeHun

MapameTpbl rpynnbl F 0x0206 Word_16 3anucb/UTeHne

PrmF F-07

OnucaHve napameTpos B
Mpunoxenun
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MpoaomxeHune Tabnuubl E.5

KomaHaa Appec pe- DaHHble | OaHHble MpumeyaHue
rucrpa 3anucum YyTeHus

MapameTpbl rpynnbl F 0x0207 Word_16 3anucb/UTeHne

PrmF F-08 OnvcaHure napameTpoB B
Mpunoxenun [

MapameTpbl rpynnbl F 0x0208 Word_16 3anucb/UTeHne

PrmF F-09 OnvcaHune napameTpoB B
MpunoxeHun [

MapameTpbl rpynnbl F 0x0209 Word_16 3anucb/UTeHne

PrmF F-10 OnvcaHune napameTpoB B
MpunoxeHun [

MapameTpbl rpynnbl F 0x020A Word_16 3anucb/UTeHne

PrmF F-11 OnucaHve napameTpoB B
MpunoxeHun [

MapameTpbl rpynnbl F 0x020B Word_16 3anucb/UTeHne

PrmF F-12 OnucaHve napameTpoB B
MpunoxeHun [

MapameTpbl rpynnbl F 0x020C Word_16 3anucb/UTeHne

PrmF F-13 OnucaHve napameTpoB B
MpunoxeHun

MapameTpbl rpynnbl A 0x0300 Word_16 3anucb/UTeHne

PrmA A-01

OnucaHve napameTpos B
Mpunoxenun
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MpoaomxeHue Tabnuubl E.5

Komanga Appec pe- OaHHble | [aHHble MpumeyaHue
rucrpa 3anucum YyTeHus

MapameTpbl rpynnbl A 0x0301 Word_16 3anucb/UTeHne

PrmA A-02 OnucaHve napameTpoB B
MpunoxeHun

MapameTpbl rpynnbl A 0x0302 Word_16 3anucb/UTeHne

PrmA A-03 OnucaHve napameTpoB B
Mpunoxenun

MapameTpbl rpynnbl A 0x0303 Word_16 3anucb/UTeHne

PrmA A-04 OnucaHve napameTpoB B
Mpunoxenun

MapameTpbl rpynnbl A 0x0304 Word_16 3anucb/UTeHne

PrmA A-05 OnvcaHure napameTpoB B
Mpunoxenun

MapameTpbl rpynnbl A 0x0305 Word_16 3anucb/UTeHne

PrmA A-06 OnvcaHune napaMmeTpoB B
Mpunoxenun

MapameTpbl rpynnbl A 0x0306 Word_16 3anucb/UTeHne

PrmA A-07

OnucaHne napameTpoB B
Mpunoxenun [
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MpoaonxeHue Tabnuubl E.5

KomaHaa Aanpec DaHHble 3anucu/yteHus MpumeyaHue
peructpa
OnepaTvMBHbIe NapaMeTpbl

M3mepeHHoe 0x02AA Float_32 (IEEE 754) — pe3ynbTat namepeHus Tonbko yTe-
3HayeHve TeM- HVe
neparypbl
Hapy>Horo
BO3ayxa
M3mepeHHoe 0x02B0 Float_32 (IEEE 754) - pe3ynbTaT uamepeHus Tonbko yTe-
3HayeHve TeM- HVe
neparypbl 06-
paTHOW BoAbl
MamepeHHoe Float_32 (IEEE 754) — pe3ynbTaT nsamepeHus Tonbko yTe-
3HayeHve TeEM- 0x02B6 HVe
neparypbl
oTONsMeHus
MamepeHHoe Float_32 (IEEE 754) — pe3ynbTaT namepeHus Tonbko yTe-
3Ha4yeHve TeM- 0x02BC Hue

nepatypbl [BC
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OKoHu4aHue Tabnuubl E.5

KomaHaa Appec pe- [aHHble [OaHHble MpumeyaHue
rucrpa 3anucum YyTeHus
OnepaTtvMBHble napameTpbl ana TPM32-147
YcTaBka 0x02C2 Float_32 (IEEE 754) Tonbko
«MakcumanbHas Temnepartypa 06- yTeHne
paTHOW BOAbI»
YcTaBka 0x02C6 Float_32 (IEEE 754) Tonbko
«Temnepatypa oTonneHus» YyTeHve
YcTaBka 0x02CA Float_32 (IEEE 754) Tonbko
«Temnepatypa 'BC» YTeHune
Mpu6op TPM32-1114
Temnepatypa HapyXHOro Bo3gyxa 0x80, 0x81 Float_32 (IEEE 754) Tonbko
YyTeHve
TemnepaTypa obpaTHO BoApl 0x82, 0x83 Float_32 (IEEE 754) Tonbko
yTeHve
Temnepatypa oTonneHus 0x84, 0x85 Float_32 (IEEE 754) Tonbko
YyTeHve
Temnepatypa 'BC 0x86, 0x87 Float_32 (IEEE 754) Tonbko
YyTeHve
PaccunTtaHHas yctaBka TeMnepatypbl 0x88, 0x89 Float_32 (IEEE 754) Tonbko
obpaTHOW BOAb! OTOMNEHNS yTeHve
PaccunTtaHHas yctaBka oTonneHus 0x8A, 0x8B | Float_32 (IEEE 754) Tonbko
YyTeHve
YcTaBka TeMnepaTypbl ropsyero Bo- 0x8C, 0x8D | Float_32 (IEEE 754) Tonbko
[OCHabXeHns yTeHune
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MpumeyaHune — Ecnu pesynbTaTt U3MepeHust HEKOPPEKTHBIN, TO HA KOMaHAy BO3BpaLLaeTcs 3Ha-
YeHne Na C yCTaHOBMIEHHBIM TUMOM WCKIIOYUTENBHOW cuTyauum B Mnaawem Gante. KoguposaHue
UCKIMIOUUTENBHBIX CUTYaLuii npueeaeHo B Tabnuue E.6.

Ta6bnwuua E.6

CTaTyC n3mepeHus

Koa ncknroyntensHou cutyauum B Mnagwem 6anrte

[laHHbIE He roToBbI

0xF6

O6pbIB gaTymka

0xFD
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INucT pernctpaumm nameHeHum

Ne usmeHe-
HUA

Homepa nucrtoB (cTp.)

U3MEeH.

3aMeHeH.

HOBbIX

aHHynup.

Bcero
nicToB

(cTp.)

[OaTta BHe-
ceHus

Mognuckb
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