Bnok ynpaBneHus EAL
MUKponpoueccopHbii TPM32 PPC-BP-01-1-000222

PYKOBOJICTBO
no aKcryaraLum




CopaepxaHue

JIMueH3NOoHHbIe ycrnoBUsA Npu ucnonb3oBaHuu o6nayHoro MO OWEN CLOUD............ccccccceeeenees 3
=T 1= 4
1 HaBHAUEHME. ... e —— 7
2 TexHMYECKMEe XapaKTePUCTUKN N YCNOBUA IKCTINMYATALMM ...ceeerrrrunnmnnnssisssssnsnsnsssssasssnssnssssssssannnes 8
2.1 TEXHNUYECKNE XAPAKTEPUCTUKM ..coeicereeereerrssssassnnnnessssssssssnsssessassssnsnsssssssssssnsssnsssssssssnsesssssasasnns 8
2.2 YCTIOBUS IKCTITTYATALIMM ..uvuuuuenrrsiassssssnsssssssassnsssssssassssssssssssssasssnsssns assssnsnsnsssssssssnsnnnsssssssnsnnes 10
3 KOHCTPYKLUUA NPUOBOPA ........eeeranmeerrnnnenns eeereeeesmeeeseneeeseeeeeeenesaeanreaaann 11
4 Pa60Ta NPUOOPA B COCTABE CUCTEMDI .....uuuueerrrersssssssnrersessssssnsneesssssssssnssessssssssssnsesssssassssnsnssssssssns 13
O e TaToy T a T e (oo o T 13
4.2 PerynupoBaHue TemMnepaTtypbl B KOHTYPE OTOMIIEHMS . ....cccuumrrrrsisssssssnnnsssssssssnsssssssssssnsnnes 13

4.3 3awuTa cmcTeMbl OT NPEBbLIWEHNUSA TEMNEPATYPbl OOPATHON BOADI.....ceiruerrrrseesssssnessssnsesssssnessas 15
4.4 PerynupoBaHue TemnepaTypbl B KOHTYPE FOPAYETro BOAOCHAGKEHMS .......eereeumeersraneerssannessasneesas 17
4.5 ®opmupoBaHue cUrHanoB YyNPaBReHUA K3P.........ccocciiiiiiiiiiin i 17
4.6 Pa6oTa npmnbopa B cetn RS-485 ..........ccccccn.ee reeermrreeeeeesssssneeeeeeeesssneneeeeanasans 21

5 PexxuMbl paboTbl NPUOOPA.......ccceeeeuneenns eeereeeeseeesesseeeseseeesesnesaesreeaannns 22
5.1 Pexxumbl paboTbl npubopa. eeeeeeereeseseresseseressesneessanresaaanes 22
5.2 Pexxum «PerynupoBaHue» .. .23
5.3 Pexxum «[TpOCMOTPY ..occunrnnnnnns .29
5.4 PeXUM «TTPOTPAMMMUPOBAHME ....eeerreriirrirsnsnnnsisssssssnssssssssssssssnnsssassssssnsssssssssssssssssssssssssnnsnnes 31

6 MEPbI BEBOMACHOCTM ......uueeeererrrssasssnrrersssassssssneesaasasssansreessassssssnsnsesssssssasnnnessssasssansnnesnessssssnsnnnssas 32

7 MoHTax npubopa Ha o6bekTe. ..33
7.1 MoHTax npubopa............. ...33
7.2 MOHTaX BHELLUHUX CBSA3EW ..... .33

8 Ucnonb3oBaHue NO Ha3HA4YeHUIO .. ...36
8.1 NOAroTOBKA K PABOTE ....covrcuueeremerrarneeseesmnesssneeeas ...36

8.2 PekomeHaauun no HacTponke MU -PEerynATOPOB. ......coucvieiriererrsmrsissss s sseessnns 38
1



8.3 YTOUHEHMNE HACTPOMKUN PEIYIISATOPOB. . .uuuuurrrrsisssssssnsnsssssssssssssssiassssssnsssssssssssnsssssssasssssnnnssnns 39

8.4 Pexxkum aganTUBHOM HAaCTPOMKM PErynATOpoRB NpUGopoB B kopnyce L7 ..............ccocvececenncnnes 42
9 TEXHUYECKOE OBCITYKMUBAHME. .....ceerrruneriiserisssnesssnsssssssssssssnssssanssassnsssssnns ...44
10 MapPKMPOBKA ..cccevviiurnnennrsrsssssssnnnnns ...45
11 TPAHCMOPTUPOBAHME M XPAHEHME. ....eerrrrririsnnnrnsssssssssssnssssasssssssssasssassssssnsssssssssssnsnnnsssssssssnnnnnns 46
12 KOMIMIIEKTHOCTD .uueiiuunisiiisiisssisssessssssessa s s s s s s s e b a e e b e s e b s a e s ae e b e e R e e an e s e 46
13 FapaHTUNHbIE 06GA3ATENBCTBA ....cuveeuunreriesmeesaaneeasas eeeeeeeereeeeressessreseenesesanesaaanneas 47
MpunoxeHune A. Cxema cucteMbl OTOMMEHUA U TBC.........iiiiiirr s 48
MpunoxeHue B. FabapuUTHbIE 1 YCTAHOBOYHbIE PA3MEPbI MPUBOPA ......cerrrmrririire e sseesssneees 49
MpunoxeHue B. CXeMbl NOAKITHOUEHUSA MPUOOPA «.cerruuerrrrinmeraranrersaaseessasnsesasssssssassssssssmsssssnsessssnnes 53
MpunoxeHue I'. 3agaHne NnapaMeTPOB OTONMUTENbHbIX FPAMUKOB.......ccuircumrmrrriasssssmnessssssssansnnes 58
MpunoxeHue [. Mporpammupyembie NapaMeTPbl MPUBOPA ....ceviruerrirssiersrssessssressssssessssesssssnnes 61
MpunoxeHue E. KomaHabl ynpaBneHus NpUGopom no ceTn RS-485...........ccoiiiiiiiciennccsennnciees 68
JINCT PErUCTPALIMM MBMEHEHMM ...ceiiiiennnnneisssssisssssssssssssassse s s sa s s e samsse £ s sa s eaama e e e s e s e ann R e e s ea s nnnnnnns 85



JInueH3noHHbIE ycnoBusa npu ncnonb3osaHum obnayHoro NO OWEN
CLOUD

Monb3oBaTtento Nnpubopa NpefocTaBnAeTCs NPaBo UCMOMNb30BaHUsS MporpammHoro obecneyenust (M0O)
«OWEN CLOUD», npegHasHa4eHHOro Ans yaaneHHown gucnetyepusaumm, MOHUTOPUHIA, aHanNnTuK1
1 yrnpaBneHus cobbiTuaMu Ha npubopax, BbinyckaeMbix OO0 «3aBogNe 423». Ycnosus ncnonb3osa-
Husa MO cogepxaTcs B Nonb3oBaTeNbCKOM NNLEH3VIOHHOM COrfnalleHnm, pasMeLLeHHOM Mo agpecy:
https://web.owencloud.ru/site/agreement.

Cpok AelcTBMs NpaBa UCNonb30BaHNA — B COOTBETCTBUM CO CPEAHNM CPOKOM CIyXObl COOTBETCTBY-
toLero npuodopa.

O6na4yHoe MO «OWEN CLOUD» pasmeLleHo no agpecy: https://web.owencloud.ru (ansi ncnons3osa-
HKsA TpebyeTcsa oTaenbHasa pernctpaums).

MpaBo ncnonb3oBaHusi ykazaHHoro NO npegocTaBnsieTca B 6a30BoM dyHKLUMOHarne. JononHurens-
Hble pyHKumm MO (Npy MX HanM4MK) NPegoCTaBNSATCSA OTAENbHO B COOTBETCTBMM C NONb30BaTeNb-
CKUM FULIEH3UOHHBIM cornatueHnem MO.



https://web.owencloud.ru/site/agreement
https://web.owencloud.ru/

BBepneHue

HacTosiee PykoBoAacTBo no akcnnyatauuy npegHasHayeHo Ans O3HakoMIileHus obcnyxusato-
Lero nepcoHana ¢ yCTPOMUCTBOM, NMPUHLMNOM OEWCTBUS, KOHCTPYKUMEN, TEXHNYECKOWN aKcnnyaTaumen
n obcnyxuBaHnem 6rioka ynpaeneHus mukponpoueccopHoro TPM32 (B ganbHelwem no TeKCTy ume-
Hyemoro «npuéop» nnn « TPM32»).

MpnGop N3roToBNEH B COOTBETCTBUM C TexHUYeckumn ycrnosusimm 4217-025-46526536-2010.

Mpubop n3rotaBnMBaeTCA B PasnuyHbIX MoauUKaLMAX, OTNNYAOLWMXCA ApYr OT Apyra KOH-
CTPYKTUBHBIM MCMOMHEHUEM, BXOAHbIMU YCTPONCTBaMK, NpeAHa3HavyeHHbIMU Ans paboTbl ¢ Tepmo-
MeTpamMmn CONpOTUBIEHUS (AaTymKkamu), U Hanudimem uHtepdeiica RS-485.

MHopmaums o BapnaHTe moamdukaumm ykasaHa B koge nocrneHux CMMBOSOB MOMTHOTO Ha3Ba-
Hua TPM32-X.X.X 1 paclumdpoBbiBaeTcs crieayoLwwymM obpasom:

TPM32 - X. X.X

| KOHCTPYKTVBHOE MCMONHEHWE

| Tun BXOAHbIX AATYMKOB

| Untepdeiic cesam ¢ MK

KOHCprKTVIBHOG UcnoJsiHeHue:

L4 —  KOpMyC LUMTOBOrO KpenneHuns ¢ pasmepamun 96x96x145 MM, cTeneHblo 3awuTbl CO
CTOPOHbI N1ueBow naHenu IP54 1 cteneHbio 3awmThl kopnyca — IP0O;
L7 —  KOpMyC LUMTOBOrO KpenneHus c pasmepamu 144x169x50,5 MM, cTeneHbio 3alumTbl

CO CTOPOHbI NnueBor naHenu IP54 n cteneHbto 3awmTsl kopnyca — IP00.
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Tun BXOAHbLIX A4aT4YUKOB:

01 — nogkntoyeHune TC ¢ R, = 50 Om B kopnyce LLi4:
— TCM Cu50 (a = 0,00426 °C ') (saBoackast ycTaHoBKa);
— TCM 50M (a = 0,00428 °C );
- TCN 50N (a = 0,00385 °C );
- TCN 50M (a = 0,00391 °C ).

03 — noaknto4eHme TC c R, = 100 Om B Kopnyce LLi4:
— TCM Cu100 (a = 0,00426 °C ') (3saBoackas ycTaHOBKa);
— TCM 100M (a = 0,00428 °C ")
- TCN 1000 (a = 0,00385 °C "),
- TCMN 1000 (a = 0,00391 °C ).

TC — nogknto4veHune TC ¢ R, =100 Om n 50 Om B Kopnyce LLI7:
— TCM Cu50 (a = 0,00426 °C ') (saBoackast ycTaHoBKa);
— TCM 50M (a = 0,00428 °C -");
— TCN Pt50 (a = 0,00385 °C ");
- TCN 50N (a = 0,00391 °C ),
— TCM Cu100 (a = 0,00426 °C -");
— TCM 100M (a = 0,00428 °C "),
- TCN Pt100 (a = 0,00385 °C ');
- TCMN 1000 (a = 0,00391 °C ).

WUHTtepdbeiic ceaaum c MNK:
RS —  Hanuuwme cBsiau ¢ INK no uitepdency RS-485;
npu oTCyTCTBUN — 6e3 UHTEpdbelica CBA3M.



MpumeyaHus

1 Ry (HOMMHanbHoe conpoTueneHne TC) — HOpMUPOBaHHOE U3roToBUTENEM conpoTueneHune TC
npu Temnepatype 0 °C; a (TemnepatypHbii koadduumeHT TC) — onpepensietca no dopmyne

_ Rioo —Ryo

R, -100°C

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

3 MNpu pabote c TepmonpeobpasoBaTtensmu Cu50, Cu100 wcnonb3ytotcs HCX no
FOCT 6651-94.

4 TMpwu n3roToBneHUn npubop NporpammmnpyeTcsl Ha ornpeaeneHHbI TUn BXoAaHblX TC, oTMeYeH-
HbI B CMCKax TEPMUMHOM «3aBofckas ycTaHoBka». B npouecce akcnnyataumm npubop MoxeT ObiTb
nepenporpammmpoBaH Ha paboty ¢ nobbiv Tunom TC M3 uncna BXOQALWMX B CMMCOK ANSA AaHHOMO
BapuaHTa MoandvKaLmu.

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

YcnoBHble COKpaLlueHus1, ucnosnb3yemMblie B HaCcTosiLeM AOKYMeHTe:

rec —  cucTeMa ropsiyero BofoCHabXeHus;

K3P —  KnanaH 3anopHO-perynupyoLimn;

HCX —  HOMUVHarbHble CTaTUYECKNE XapaKTepUCTUKN;

nuo —  nponopumoHanbHO-UHTerpanbHo-guddepeHLmanbHbIn (3aKoH MU perynsartop);
MNK —  NepcoHanbHbIN KOMMbIOTEP;

TC —  TepMOMETp COMNPOTUBIIEHMS.



1 Ha3HauyeHue

1.1 Mpubop coBmecTHO c BxoaHbiMM TC (OaTyuMkamMu) U UCMOMHUTENBHLIMU MeXaHUu3Mamu
npegHasHa4yeH Ans KOHTPOMSA W perynvMpoBaHna TemnepaTypbl B CUCTEME OTOMMEHUS U ropsyero Bo-
nocHabxeHus (FBC), BbINOMHEHHON MO cxeme, npuBeaeHHoM B MNpunoxeHun A.

Kpome hyHKUWI perynmpoBaHusi, Npubop OCyLLEeCTBSIET 3aLUMTy CUCTEMbI OT 3aBbIlLEHUS TeM-
nepaTtypbl 06paTHOM BOAbI, BO3BPALLLAEMON B TENNOLEHTparb.

1.2 TPM32-4.X.RS obecneumBaeT nepepavy MK gaHHbIX 0 3HAYEHUSIX KOHTPONUPYEMbIX TEM-
nepaTtyp v 3adaHHbIX ycTaBkax no cetn RS-485.

1.3 TPM32-LL7.X.RS obecneunsaet nepegayy MK gaHHbIX O 3HAYEHUSIX KOHTPONMPYEMbIX TEM-
nepaTtyp 1 3afaHHbIX yCTaBKax 1 BO3MOXHOCTb KOH(PUrypMpoBaHWs napameTpoB no cetn RS-485.

1.4 Mpubop mMoxeT ObiTb NPUMEHEH HA MPOMBILLMEHHbIX 0ObEKTax, NOAKOHTPONbHLIX PocTex-
Hafasopy.

1.5 Mo akcnnyaTaunoHHOM 3aKOHYEHHOCTU NPUBOP OTHOCUTCS K U3AeNVsM BTOPOro nopsaka.



2 TexHM4YecKMe XxapaKTepPUCTUKM U YCIIOBUA IKCNyaTauum

2.1 TexHU4YeCcKMe XapaKTepUCTUKU

OCHOBHbIE TEXHUYECKUE XapaKTepUCTUku npubopa npuseaeHsl B Tabnuue 2.1.

Tabnuua 2.1 — OCHOBHbIe TEXHUYECKME XapaKTepUCTUKM npuéopa

HanmeHoBaHUe xapaKTepUCTUKU

3HauveHue

HanpsikeHne nutaHns nepeMeHHoro Toka Yactoton 47...63 'y,

90...242B
(HoMuHanbHoe HanpshkeHue 220 B)

MoTpebnsiemas mMoliHocTb, BA, He Gonee

[nanasoH koHTponst TemnepaTypsl, °C

MuHyc 50... +199,9

Paspelatowiasi cnocobHocTb, °C 0,1
Mpenen gonyckaemon OCHOBHOWN NpUBEAEHHOM NOrpeLLHOCTH +05
KOHTpOns TeMnepaTtypbl (6e3 yyeTa NorpellHoCTM 4aT4YnKkoB), % -
Tun BxoaHbIX TC TCM, TCI
KonunyectBo kaHanoB KOHTpons TemnepaTtypsbl, WT 4
Bpemsi uukna onpoca gaTtynkoB, Cek, He Bonee 6

Ynpasrnsiemble NPMGOPOM UCMONHUTENbHLIE MEXAHU3MbI

K3P koHTypa otonnenusi u NrBC

Cnocob ynpasJieHUa UCNONHUTESIbHbIMU MeéXaHU3MaMun

KOHTaKTbl 3/M pene

MakcumanbHbIN TOK, KOMMYTUPYEMbIN KOHTakTamu pene

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

ApanTep, ncnonb3yembli Ans nogknoveHus npubopa k RS-232
nopty MK

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




OkoHYaHue Tabnuubl 2.1

HanmeHoBaHMe xapakTepucTUKu 3HayeHue
ApanTep, ncnonb3yemblii Anst NoAKNoYeHUs npubopa AC4 (ons npubopos
Kk USB nopty MK TPM32-X.X.RS)
[OnuHa nuHum ceasu npubopa ¢ agantepamu cetn AC3M n AC4, 1200
M, He bonee
CpegHsisni HapaboTka Ha oTkas, 4, He MeHee 50 000
CpefiHuii cpok cny6bl, net 10
Macca npubopa, kr, He 6onee 1,2

Mpepenkbl gonyckaeMomn AONONHUTENBHON NPUBEAEHHOW NOrPELLHOCTY NPU U3MEPEHUN BXOAHbLIX
napameTpoB, BbI3BaHHOW W3MEHEHWEeM TemnepaTypbl OKpyXalolero BoO3dyxa OT HOPMarbHON
(2015)°C po nrobon TemnepaTtypbl B npefenax pabouux Temnepatyp Ha kaxable 10 °C n3meHeHus
TemnepaTtypbl He bonee 0,5 npegena [onyckaeMori OCHOBHOWM MPUBEAEHHOW MOrpeLIHOCTV nsmepe-
HYSA.

B cootBetcTBUM ¢ TOCT 22261 anekTpuyeckasi NIPOYHOCTb U30MsiumMmn obecneyrBaeT B TeUYeHue
He MeHee 1 MVH OTCyTCTBME NPOBOEB 1 NOBEPXHOCTHOIO NEPEKPLITUS U30MNALMU Leny NUTaHUS OTHO-
cuTenbHO Kopryca npu HanpsxeHun 1500 B nepemMeHHOro HanpsbkeHus.

OnekTpuyeckoe CONpoOTUBNEHUE M3ONALMM ANEKTPUYECKUX Liener NprubopoB OTHOCUTENBHO KOp-
nyca un mexgy coboin — He MeHee 20 MOM B HOpMarnbHbIX KIMMaTUYECKUX YCMOBUSIX U HE MeHee
5 MOwm npu TemniepaTtype, COOTBETCTBYIOLLIEN BEPXHEMY 3HA4YEHMIO TEMMNEpaTypbl paboyero AvanasoHa.




2.2 YcnoBus aKkcnnyatauum

Paboune ycnosums akcnnyaTaumu: 3akpbiTble B3pbiBOOE30NacHbIe NomeLLeHns 6e3 arpeccuBHbIX
napoB 1 rasos, C TeMnepaTypon okpyxatoLero sozgyxa ot +1 go +50 °C (o1 muHyc 10 go +55 °C gns
npubopos B koprnyce LL7) n oTHocutenbHoM BnaxHocTbio He Bonee 80 % npu +25 °C 1 6onee HWU3KMX
Temneparypax, 6e3 koHaeHcauun Bnarv, npyu atmocdepHom AasneHun ot 84 no 106,7 kla.

HopmanbHble ycrnoBus akcniyataummn: 3akpbiTble B3pbiBoG6e3onacHble nomelleHns 6e3 arpec-
CVBHbIX NapoB U ra3os, ¢ TemnepaTtypoi Bo3gyxa (2015) °C n oTHocUTENbHOM BNaxHOCTLIO He Gornee
80 % npu atMocdpepHoM aasnenunmn ot 84 go 106,7 klMa.

Mo yCTOMYMBOCTU K MEXaHUYECKUM BO3AEWCTBMSIM MpW IKCMnyaTaumu npubop cCOOTBETCTBYET
rpynne ucnonHeHns N2 no FOCT P 52931-2008.

Mpubopbl YCTOMUMBbLI K BO3AENCTBUIO OAMHOYHBIX MEXAHUYECKMX YAAPOB C NMUKOBLIM YCKOPEHUEM
50 M/C? 1 ANMTENBHOCTBLIO YAapHOro uMnyrbca B npegenax ot 0,5 o 30 mc.

Bpewms yctaHoBneHus paboyero pexvma npubopoB nocne BKIYEHUS] HaNPshKeHNs NMUTaHUA He
bonee 5 MUH.
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3 KoHcTpykuusa npubopa

3.1 Mpubop usrotaBnuBaeTcst B MNacTMaccoBOM Koprnyce, npeaHa3Ha4YeHHOM Ans yTOMNeHHOro
MOHTaxa Ha BepTUKanbHOW MMOCKOCTU LMTa ynpasneHns anektpoobopyaosaHnem. Kpennexnve npu-
6opa Ha WwyTe obecneynBaeTcs 3a cHeT PUKCaTOPOB, BXOASALLMX B KOMMIEKT NMOCTABKY.

3.2 Kopnyc npubopa cOCTOUT U3 ABYX YacTel, CoeauHsSIEMbIX Mexay coboi npu noMoLy YeTbl-
pex BuHTOB. [Ina obecneyeHns oTBoAa Tenna, BblAensowerocs npu pabote npubopa, Ha GOKOBbLIX
rpaHsix 3agHen YacTu Kopnyca npedyCMOoTPeHbl BEHTUNSLUMOHHbIE Wwenu. BHyTpu kopnyca yctaHoBne-
Hbl NNaTbl NeYaTHOro MOHTaXa, Ha KOTOPbIX pacrnonaraloTcst anemMeHTbl cxeMbl Npubopa. CoeanHeHne
AByx nnat npubopa B kopnyce LLI4 apyr ¢ Apyrom ocyLLecTBNAETCS Npy NOMOLLM MITOCKUX Pa3beMHbIX
(c ogHow 13 cTopoH) kabenew. Mpubop B kopnyce L7 cogepxut ogHy nnary.

3.3 MNabapuTHble 1 yCTaHOBOYHbIE pa3Mepbl NpMBopoB npuBeaeHsl B MNpunoxexHun b.

3.4 Ha nuueor naHenu npubopa (cM. pucyHok 3.1) pacrnonoxeHbl CEMUCErMEHTHbIE U eaVHNY-
Hble CBETOAMOAHbIE UHAMKATOPbI, CriyXalume Ans otobpaxeHus Tekyllen nHdopmauum o napamet-
pax u pexumax pabotbl. Kpome TOro, 3aech e pacnonoxeHbl CeMb KHOMOK, NpeAHa3HauYeHHbIX Ans
ynpaBneHns npubopom B pa3nnyHbIX pexvmax ero paboTbl.

3.5 [Ins coeguHeHVsa C NepBUYHBIMU Npeobpa3oBaTenaMu, UCTOYHMKOM MUTAHUS U BHELLHUMUN
yctponctsamn TPM32-LL4 ocHalleH YeTbipbMsa rpynnamMmu KnemMmmHbIx coeguHutenen, a TPM32-LU7 —
OBYMS Tpynnamy KNeMMHbIX CoeuHuTenen (MoA BYHT), pacnonoXeHHbIMU Ha UX 3afHen NOBEpXHO-
ctn. Cxema pacnonoxeHus coeguHuTenen npuseaeHa B Mpunoxexun B.

1"
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PucyHok 3.1 — Jllnuesas naHenb npu6opa
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4 Pabota npubopa B cocTaBe CUCTEMbI

4.1 Pabora npubopa

Mpn paGoTe B cocTaBe cuCTEMbl NMPUMOOP KOHTPONMPYeT TemnepaTtypy HapyXHOro Bo3ayxa
(Thapyx), TEMNEPATYPY BOAbI B KOHTYpax oTonneHns (Tomn) U ropsayero sogocHabxeHus (Trec), a Takke
Temnepatypy obpaTHon BoAbl (Tosp), BO3BPALLAEMON B TENSOLEHTParb.

Mo pesynbtatam usMepeHuin npubop oOpMUpPYeT CcurHanbl YrnpaBfeHUs [ABYMsi 3aropHO-
perynupytowmmm knanaHamu (K3P), oouH 13 KOTopbIX CRyXWUT Ans nogaepXaHus 3agaHHow TeMnepa-
TYpbl B KOHTYpE OTOMSIEHMUS], @ AAPYrol — B KOHTYpE ropsiyero BOAOCHabXeHUS!.

4.2 PerynupoBaHue TeMnepaTypbl B KOHType OTOMNseHUs

4.2.1 PerynupoBaHue Nno TeMnepaTtype Hapy>Horo Bo3gyxa

PerynupoBaHve TemnepaTtypbl B KOHTYpe OTOMMEHNS OCYLLEeCTBAETCA MO yCTaBke (3agaHHOMy
3HaY4eHn0) Tycroron. 3HAYEHUE Tycroron SABNSETCSH BEMUUYMHOWN NEPEMEHHON U BblYMUCNsSeTcs npubopom,
Mcxods M3 Tekyllen Temnepatypbl HapyxHoro Bo3fyxa no rpaduvky Tycroron = f (Tuapyx). [MapameTtpbl
rpacdvka 3afgaloTcs nonb3oBaTenemM npy NporpaMmMmnpoBaHumM nNpubopa, UCXOAs U3 AKCMNyaTaLMOHHbIX
XapaKTepUCTUK CUCTEMbI OTOMNSIEHUS, B COOTBETCTBUM C YKa3aHUAMM, N3NOXeHHbIMK B Mpunoxerun I

Mpumep rpadmka Tyeroron = f (Tuapyx), 38AAHHOMO Ha NpeANpUATUM-U3roToBUTENE npubopa, npu-
BeaeH Ha pucyHke 4.1. MapameTpbl rpadumka (kak u Bce apyrne paboune napameTpbl, 3afaHHble npu
nporpaMMnpoBaHuy Npubopa) 3aHOCATCSH BO BCTPOEHHYHO 3HEPrOHE3aBVNCUMYIO NaMSATb Y COXPaHAIoT-
CS1 B HE BO BpeMs 3KcnsyaTauuy, B TOM Ynucrne 1 npu obectoumBaHnm npudopa.
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4.2.2 PerynupoBaHue no Temneparype npsimon BoAabl

YcTaBka B KOHTYpe OTOMMEHWS MOXEeT BblYMCMATLCH NPMOOPOM He TOnbkKo MO TemnepaTtype
Hapy)XHOro BO3gyxa, HO 1 Mo TemnepaType npsmMon Boapl (Tqp), NOCTynaoLLen B cUCTeMy M3 Tenmo-
LueHTpanu. Beluncnenune yctasku npu 3TOM ocyLlecTBnsieTcs no rpauky Tyeroron = f(Trp), NapameTpbl
KOTOPOro Takke MOryT ObiTb 3afaHbl Monb3oBaTesnieM Npu NporpamMmpoBaHnn npubopa, B COOTBET-
CTBUM C yKa3aHUAMM, N3NOXEHHbIMK B Mpunoxerun I

BHumaHue! [Npu HeoOGXOAMMOCTU BbLIMUCIEHWSI YCTaBKM KOHTypa OTOMMEHUs MO  rpaduky
Tyeroron = T (Trp) AATUMK, NPeAHA3HAYEHHbIVE ANA KOHTPONS TemnepaTtypbl NPSMON BOAbI, AOMKEH ObITb
MOAKITIOYEH K NpUBOpY BMECTO AaTymka, KOHTPONUPYIOLLEEro TeMnepaTtypy HapyHOro Bo3ayxa.
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4.2.3 HouHoM pexum paboTbi

B npubope npegycmoTpeHa BO3MOXHOCTb AMCTAHLMOHHOrO NepeBoAa CUCTEMbl OTOMMEHUs u3
OHEBHOro pexvma paboTbl B HOYHOM pexum. [pn 3TOM B HOYHOM pexvme BeCb rpaduk 3agaHus
yCTaBOK KOHTypa OTONNeHUs Tyeroron = f(Thapyx) MM Tyeroron = f(Trnp) @BTOMaTHMHECKM cOBUraeTcs BBEPX
UNW BHU3 HA BENWYMHY, 3adaHHYI0 Nonb3oBaTenemM npu nporpamMmmuposaHum (napametp U-09). Takum
obpa3om obecrneunBaeTcst HOBOe 3HaYeHVe noaaepKveaemon Temnepatypbl Tycroron.

MepeBon KOHTYpa OTOMMEHUS B HOYHON PEXUM paboTbl OCYLLECTBRSETCA 3aMblKaHWEM KOHTakK-
ToB «JEHB/HOYb» (18-20 npnbopa TPM32-LU4 n 19-20 TPM32-LL7, cooTBETCTBEHHO) Ha KNEMMHIKE
npubopa.

B kayecTBe KOMMYTVPYIOLLErO YCTPOMCTBA ANS 3TOW LEnu MOXeT OblTb MCMOMNb30BaH «CyXom»
(T.e. He COeAMHEHHbIN C BHELUHWM WCTOYHMKOM HampspkeHWs UMM TOKa) KOHTAKT noaxopsiiero no
Ha3Ha4YeHWo 1 KOHCTPYKLMKN Tymbnepa, nepeknovartens unu tamvepa.

4.2.3.1 O paboTte cucTemMbl B AHEBHOM/HOYHOM peEXUMax nornb3oBaTens MHPOpPMUpYyeT 3acTaBka
Ha HWXHeEM LdpoBOM MHAMKaTope npubopa (kaHan nHANKaUMM — Tuapyx):

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

4.3 3awmTa cuctembl OT NPeBbIWEHUs TeMnepaTypbl 06paTHOM BoAbI

4.3.1 TNpu perynupoBaHuy TemnepaTtypbl B KOHTYpe OTOMMEHUsi NpMGop OAHOBPEMEHHO KOHTPO-
nvpyeT u TemnepaTtypy obpaTHo/ BOAbl, BO3BpallaeMoW B TenmnoueHTpanb, obecneumBas 3allmTy
CUCTEMbI OT MPEBbILLEHNS €0 3a4aHHOTO 3HAYEHUS Topp max-

3apaHHoe 3HayYeHne Tospmax, TAK XKe, KaK U yCTaBKa Tycroron, ABNSAETCSA BEMUYMHOW NEPEMEHHOW
1 BbluncnseTcs No rpadpuky Tospmax = f(Tuapyx) M rPAadpUKy Tospmax = f(Trp). MapameTpsbl rpaduka 3a-
[alTcs nonb3oBaTtenem npu NporpaMMUMpoBaHuMm Npubopa B COOTBETCTBUU C yKa3aHUSIMU, U3TOXEH-
HbiMu B [MpunoxeHun I

Mpumep rpadmka Tospmax=T(Tuapyx), 38AAHHOTO Ha NpeanpUATUU-U3roToBUTENE Npubopa, npvee-
OeH Ha pucyHke 4.2.
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Ecnu B npouecce paboTbl TemnepaTtypa obpaTHol BoAbl MO Kakon-nnbo NpuYMHE NPEBLICUT 3Ha-
YyeHue Toppmax, BBIMUCTIEHHOE MO rpadhuky, TO NPUBOP NEPEBOOUT CUCTEMY B PEXUM 3aLUUTHI OT AaHHO-
ro npesblweHus. Mpu aTom Npubop NpepbiBaeT perynmpoBaHWe TemnepaTypbl B KOHTYpe OTOMNSeHUs
no ycTaBKke Tycroron W, A1 CHYDKEHUST 3aBbILLIEHHON Tosp, HA4YMHAET 3akpbiBaTe K3P. CurHansl ynpas-
TNeHNs KnanaHoM npu 3ToM OPMMUPYIOTCH MO HOBOW yCTaBke, 3HaveHne KoTopon paBHO (Tosp.max - A).
Mocne cHwkeHns TemnepaTypbl 0b6paTHOM BoAbl A0 3Ha4YeHUS (Tosp.max - A) PErynMpoBaHmne no ycraske
Tycroron @BTOMATUYECKM BOCCTAHABIIMBAETCSA U CUCTEMA NEPEXOANT B PEXMM HOPMaribHOWM paboThl.
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3pecb A — BenuunHa ructepesnca, 3agaBaemasi nonb3oBaTtenem npyu nporpaMmmmpoBaHum napa-
metpa U~ &I npubopa. 3HaueHne A onpeaenseTcs sKCNepUMEHTaNbHO (MCXOOA M3 SKCMyaTauMoHHbIX
XapakTepUCTUK YCTAHOBKM) NOCHE Nony4YeHnst ONTUMarnbHOro Mo Ka4ecTBY NepPexXoaHOro npowuecca npu
nepeBoAe CUCTEMbI U3 PEXMMA 3aLUUTBI B PEXMM HOPManbHOMO peryrnmpoBaHus.

4.3.2 O paboTte cuCTeMbl B pexume 3aliMTbl OT MPEBbILLEHNUS TemnepaTypbl 0OpaTHOW BOAbI
nonb3oBaTens MHMoOpMUpyeT 3acTtaBka P--£ Ha HWKHeM LMdpoBOM MHAMKaTope npubopa (kaHan
NHAVMKAUMK — Toapyx)-

4.4 PerynupoBaHue Temnepatypbl B KOHTYpe ropsiyero BO4OCHabXeHus

PerynupoBaHue TemnepaTtypbl B KOHType ropsiyero BopocHabxeHus (FBC) ocyluecTBnsietcs
npubopom ¢ nomoLbio aBToHoMHoro K3P no yctaBke Tycrrec, 3a4aBaemoii nonb3oBaTenem rnpu npo-
rpaMmmupoBaHuy napametpa L- {

4.5 ®dopmupoBaHue curHanoB ynpaBneHusa K3P

4.5.1 YnpaeneHue oboummn K3P (B koHType oTonneHust u B koHType NBC) npoussoautcs oguHa-
KOBbIM LLUMPOTHOMMMYMbCHBIM CMOCOGOM, HO MO He3aBUCUMbIM ApYr OT Apyra NpornopLyOHanbHo-
nHTerpaneHo-anddepeHumansHbiM (MWL) 3akoHam perynupoBaHus. PopMypoBaHWe UMMYNbCOB
ynpaBneHus kaxgoro K3P ocyluecTBnsieTcs cnegytoLym obpasom.

Mpnbop, Npor3BoaAst NOCTOSHHBIN LIMKIIMYECKWIA ONPOC BXOAHBIX AaTYMKOB, MOCMEe KaX4oro Lukna
BbIYMCMAET B YMCIIe NPOYMX NapamMeTpoB U HOBOE TeKylllee 3HayeHne Temnepartypbl Ti, Mo KOTopow B
BbINOMHAEMOM CUCTEMOW pexume paboTbl ocyliecTenseTcs perynupoBaHue (Tomon MW Tosp ANS KOH-
Typa otonneHus n Trgc Ang koHTypa BC). VMHTepBan BpemMeHu, HeobXxoauMMbIN ANA OJHOro UMKna
onpoca AaT4yMKoB, Ha3bIBAeTCs LWAaroM perynmpoBaHns; BeMYnHa ero YMCrneHHo pasHa t, = 6 c.

[MonyyeHHoe Tekyllee 3HaveHWe TemnepaTypbl T; CpaBHMBAETCH C COOTBETCTBYIOLLEN YCTaBKOW
perynupoBanus (Tycromon Tosp.max WM Tyerrac), MOCHe vero npubop opMupyeT MMNynbC ynpaBneHus
K3P, onutenbHOCTb KOTOPOro BbluncnsaeTcs no dopmyne (1).

D; = 2,5-K-(E; + 1-AE)), (1)
17



roe D — ANNTENbHOCTbL ynpaBnAaALWero nmnynbca B MUNNNUCEKyHOaxX,

Ei=Tyr—Ti — BENMYMHa paccornacoBaHus B TEKYLLEM Luare perynimpoBaHus;
AE; = E;- Ei4 — BENMYMHA N3MEHEHUs1 PaccornacoBaHns MO CPaBHEHMIO
€ npeaplayLwmm BolucneHvem Diy;
Knrt — koadppuumeHTbl  MNO-perynstopa, 3agaBaemMble Monb3oBaTernem

npw HacTpoiike npmbopa B COCTaBe CUCTEMBI.

B dopmyne (1) koadpuumeHT K (06wnit KoahdULMEHT ycuneHust) onpenensieT YyBCTBUTEMb-
HOCTb perynatopa Kak K Befnuy/MHe pacCornacoBaHWS KOHTPONMPYEMOW UM TemnepaTypbl, Tak K
K CKOPOCTU ee naMeHeHusi. 3HaveHne koadduumeHTa K ans perynatopa KOHTypa OTONfeHus 3agaet-
csi nonb3oBaTenemM npu nporpaMmuposaHum npubopa B napametpe A-3, a ana perynstopa koHTypa
BC - B napametpe A-Lb.

B dopmyne (1) koadbduumeHT T (KOahduumMeHT npu AuddpepeHumanbHON CocTaBnsoLLen)
onpefensieT YysctBuTenbHocTb MN[-perynatopa K peskum M3MEHEHUAM KOHTPONMpyemMon UM Tem-
nepatypbl. 3HaveHve KoadpduLmeHTa T ANS perynsaropa KoHTypa OTOMMeHns 3aJaeTcs nonb3oBaTte-
neM npu nporpammupoBaHun npubopa B napametpe R-IZ, a ans perynsitopa koHtypa BC —
B napametpe A-05.

HanpaeneHve nepemelyeHuss K3P onpepensietcs npubopom Mo 3Haky, NOfyYeHHOMY Npu Bbl-
yucnenun D;. Mpwn nonoxurensHoM 3HaveHnn D; dhopmupyeTcs ynpasnstiowmn UMNynbC Ha OTKpbITUE
cootBeTcTBytowero K3P, npu oTpmuaTtenbHOM 3Ha4eHUN — ynpasnsoLmniA UMMYNbC Ha ero 3akpbiTue.

Mpwn 3HaveHusax D;, ynmcneHHo GonbluMX Liara perynupoBaHusi, CUrHan ynpaeneHusi BblAaeTcst
HenpepbIBHO.

4.5.2 PerynupoBaHue napameTpoB Tomon U Trec OCYLLECTBMSIETCA C YY4ETOM 3a4aHHbIX ONs HUX
nonb3oBaTenemM 30H He4YyBCTBUTENbHOCTU. Tak, NpW perynupoBaHuM TemnepaTypbl B KOHTYpe oTon-
TNEHNS N NPU JOCTUXKEHUN Toron. 3HAYEHUW, HAXOQALMXCA B 30HE Tycroron - X... Tycroron + X, MMMYNbCHI
ynpaBsnenus K3P He cdopmupytoTca. AHanormyHo He oopMUPYHOTCA UMMYMbChl YNpaBrieHust npu go-
CTUXeHUN Trpc 3HAYEHUN, HaxXoaaWMXCs B 30He Tycrrac - X...Tyerrec + X. 34ecb X — 3agaHHoe (B rpa-
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naycax Llenbcusi) onsi gaHHOro KOHTypa 3HaYeHUe 30Hbl HEYYBCTBUTENBHOCTMY.

30Ha HeuyBCTBUTENBHOCTU Ans KoHTypa FBC 3agaetcs npu nporpamMMmupoBaHumn npubopa B na-
pameTpe - 2, a ona koHTypa oTonneHus — B napametpe U- 3.

4.5.3 Onextponpusog K3P, B cuny cBoen WHEPLMOHHOCTM, He cnocobeH oTpabaTtbiBaTb WM-
nynbcbl Manon anutensHoctu. Moatomy npu | D; | < 0,3 cek nmnynbc ynpaeneHus K3P npubopom He
opmMupyeTCcsl, HO CYMMUPYETCS CO 3HAYEHWNEM, BbIUCIIEHHOM B CIEAYIOLLEM LUAre peryrmpoBaHus.

Hanpumep, npu BblvmcneHHom 3HadeHuu D; = 0,1 cek umnynbc ynpaeneHuns K3P anutensHoCTbI0
0,3 cek hopMmpyeTCst TONBbKO B TPETHEM LUAre perynmpoBaHums.

Pab6oTa BbIxoaHbIX pene npubopa, ocyllecTensoLwmx ynpaeneHne K3P, npounnoctpupoBaHa Ha
pucyHke 4.3.

4.5.4 MNpn ynpaBneHWn nNpoLeccamm C MeONIEHHO M3MEHSIOWMMUCA BO BPEMEHW napameTpaMu BO3-
MOXHbI CUTYaLMK, NpY KOTOPbIX Temnepatypa obbekTa B TEHEHWE Liara perynupoBaHust OyaeT MeHSTLCS Ha
BEMUYMHY, MEHbLLYIO paspeLuatoLLein crocobHocTn npubopa (0,1 °C). B atom cnyvae andpdepeHumansHas
cocraBnsiowasi MUO-perynsitopa B copmyne (1) AE; =0 nepectaet okasbiBaTb BNMSHAE HA OUTENBHOCTb
YNPaBnSoLLMX UMMYIIbCOB, YTO MOXET HEraTMBHO OTPa3UTbCA Ha KadecTBe perynvpoBaHus. Bo usbexanve
Takux cuTyauumii B nprvbope npesycMOTpeHa BO3MOXHOCTb YBEMUYEHUSI UHTEpBaria BPEMEHW MeEXAy cocef-
HUMMK BblaucieHnaMU D; v Dy, Mpy 3TOM ANMTENbHOCTL YNPaBSOLLEro MMMYNbCA BbIYMCIIAETCS HE B KaXk-
[OM Luare perynpoBaHus, a C MPOMyCKOM HEKOTOPOro UX yncna. B nponyckaembix (4nst BbIMMCIEHUIA) Liarax
ONUTENBHOCT UMIYTBCOB YNPaBMNEHWs1 OCTAEeTCsl HEU3MEHHOM U paBHOW D, @ K MOMEHTY BbIMUCIIEHUS! 3HaYE-
HUA Diq KOHTPONMpyemas Temnepatypa ycreBaeT M3MEHUTLCS Ha BEMNWYMHY, JOCTaTOYHYO Af1S ee YeTKoW
domkcaumm npubopom.

MapameTp S, onpenensoLMii, B KAKOM MO CYETY Luare perynupoBaHusi GyaeT npou3BoauUThCS
nocnepgytouiee BbluncneHne Diq, 3apaetca nonb3oBaTtenemM npv nporpaMmupoBaHum npubopa B na-
pameTtpax A-L { (ans perynsatopa koHTypa otonnenus) unu R-04 (ona perynsatopa koHtypa MBC).

Mpun yctaHoBke S = 0 ynpaBnsiowme MMNyrbCbl He POPMUPYIOTCS, YTO MOXET ObITb UCNONb30-
BaHO Ansa ynpaeneHus K3P AuCTaHUMOHHO, OT KHOMOK, NMOAKIIOYEHHbIX NapanienbHO BbIXOAHLIM KOH-
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TakTaMm pene npubopa.
MpuGopbl B kopnyce L7 nmetoT pexxum aganTMBHON HAaCTPOMKK perynaTtopos (cm. n. 8.4 ).

Toch
Tyor
t,c
Kk3p+ A ’
o L]
OTKN. -
t,c
KkapP— A ’
BKJI.
OTKI. || " >
0 t,c

PucyHok 4.3
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4.6 Pabota npubopa B cetu RS-485

Mpu6opbl Moandukaummn RS moryT obmeHnBaTbest AaHHbIMK ¢ MK no cetn RS-485. OTo6paxe-
HVe TeKyLmX napameTpoB Npubopa MOXeT BbIMOMHATLCA C NoMoLLblo nporpaMmbl «Owen Process
Manager» (MHdOpMaLmio CM. Ha caiTe WwWw.owen.ru)

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

Mpnbop TPM32-LL4 obecneumBaeT nepepavy MK gaHHBIX O 3HAYEHUSX KOHTPONMMPYEMbIX TEM-
nepaTtyp 1 3afjaHHbIX yCTaBKax.

[ns ycTaHOBKM 3aBOACKMX CETeBbIX napameTpoB npubopos TPM32-LU4.X.RS Heobxoammo oT-
KpbITb NpUBOP M YyCTaHOBUTL NEPeMblYKY Ha pa3beM X1, yCTaHOBMEHHbIV Ha NnaTte KOHTponnepa
TRM58C7M.

KoHdurypuposaHue ceteBbix napametpoB TPM32-LL7 ocyuwiecTBnseTcs ¢ knaBmaTypbl Ha nuue-
BOW NaHenu npubopa.

Mpn6op TPM32-LLl7 obecneunBaeT KoHUryprpoBaHne Bcex napameTpoB npubopa v nepegady
MK faHHbIX 0 3HAYEHMSIX KOHTPONMPYEMbIX TEMMNepaTyp U 3afaHHbIX ycTaBkax no npotokonam OBeH U
ModBus.

MepeyeHb komaHg npoTokonoB OeeH n ModBus npusegeH B Mpunoxeruu E.

B npubopax B kopnyce LL7 3aBoackve napameTpbl yCTaHABNMBAETCS C UCMONb30BaHNEM KHOMOK,
pacronoXeHHbLIX Ha NULEeBoit naHenu npubopa (3anucb 3HadeHns 6742 B napavetp P- B).
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5 Pexunmbl paboTbl npubopa
5.1 Pexunmbl paboTbl npubopa

Mpwn skcnnyaTaummn paboTa npubopa OCyLLEecTBNAETCA B OOAHOM M3 TPEX OCHOBHbIX pexumax:
«PerynupoBaHuey, «pocmoTp» nnu «porpammmpoBaHuey.

MepekntoyeHre pexMmoB ¥ yrnpasrneHve npubopom Npov3BOAUTCS NPU NMOMOLLM KHOMOK, pacno-
TNOXEHHbIX Ha NuLEeBoi naHenu npubopa. HasHayeHWe KHOMOK ynpasreHns Npubopom B pasnmnyHbIX
pexumax ero paboTbl rpachmyeckn npeacTaBneHo Ha pucyHke 5.1.

MPOrP. NPOrP.

PerynupoBatnue - ™1 NMpocmorp MporpaMmupoBaHue

s
Bui6op Q Bui6op Q BriGop <<
KaHarna roynnt M3MeHseMoro
W3Mepenus PJF, aspsga
v Y D
Bri6op " "
NOPSAKOBOr0 << ?:;%“i:"e )
napawerpa | B Je oo [l
« v <

PucyHok 5.1
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5.2 Pexum «PerynupoBaHue»
5.2.1 ®yHKuumn npubopa

Pexum «PerynvupoBaHue» — OCHOBHOW pabounii pexum, B KOTopblil Npubop nepeBoauTcst aBTo-
MaTu4ecku nocrne nojaym Ha Hero HanpsbkeHust nuTaHus. B gaHHom pexvme npubop BbINOMHSIET
cnegyowme yHKuum:

KOHTPOMMPYeT NP1 NOMOLLM NOAKMIOYEHHBIX AaTYMKOB TeMnepaTypHble napameTpbl CUCTEMBI;
ocyLecTBnaeT UndpoBy0 pUNbTpaLmMio KOHTPONMPYEMbIX BXOAHbIMU AaTyukaMn napamert-
poB;

OCyLLEeCTBNAET KOPPEKLMIO NOKa3aHU BXOAHbIX AaTYMKOB;

oTobpaxaeT Ha UMMPOBBLIX MHAMKATOPaX MHMOPMALMIO O KOHTPONMpYeMbIX napameTpax
N TEKYLLMX YCTaBKax perynMpoBaHus;

KOHTPONMUpYeT UCNPaBHOCTb BXOAHbIX TC 1 dhopmupyeT curHasnbsl 06 nx BbIxofe 13 CTpost;
dopmupyeT curHanbl ynpasneHus K3P;

ocyLecTnseT nepegavy AaxHHbix MNK.

5.2.2 KoHTponb BXOAHbIX NapaMeTpoB

5.2.2.1 KoHTponb BXOAHbIX NapaMeTpoB OCYLLECTBNSETCHA NyTeM MocneaoBaTenbHOro Lmknmye-
CKOro onpoca AaTyvKoB, MO pesynbTaTtaM KOTOPOro NpMbopoM Npou3BOAUTCSA BbIYMCMEHUE TEKyLLMX
3HaYEeHWI CreayoLLnX BENINYUH:

TemnepaTypbl HapyXHOTO BO3AyXa Tiapyx MM (B 3aBMCMMOCTM OT MeCTa yCTaHOBKW AaTymka)
TemnepaTtypbl NpsAMON BoAb! Tnp;
TemnepaTtypbl 06paTHON BOAb! BO3BpaLLaeMol B TennoueHTparnb Tosp;

— TemnepaTtypbl B KOHTYpe OTONNEHUS Toron;

— Temnepatypbl B koHType BC — Trgc.

5.2.2.2 Bpems 0gHOro umkna onpoca 4aTt4yvkoB paBHO 6 Cek.

5.2.2.3 Tvn vcnonb3yembix B paboTe OaT4MKOB 3adaeTcs nonb3osatenem B napametpe P-0{
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npv nporpaMmmnpoBaHum npubopa.
BbluncneHne TekyLMx 3HaYeHui TemnepaTyp Npou3BOAUTCS B COOTBETCTBUM C HOMUHAIMbHBIMU
CcTaTU4eCcKMMU XxapaktTepuctTukammu npeodbpasosaHusi no FOCT 6651-94.

5.2.3 UudpoBas cunbTpaumna nuamepeHun

5.2.3.1 [nsa ocnabneHns BNMSHUA BHELIHWX MMMYMbCHBIX MOMEX Ha MokasaHus npubopa B npo-
rpammy o6paboTKM CUrHanoB BXOAHbLIX AATYMKOB BBeAeHa LudpoBasi punbTpaums pesynbTaToB u3-
MepeHuini. PunbTpaums OCyLLECTBSIETCA HE3ABUCUMO ANS KaXAO0ro kaHana v NpoBOAUTCS NOcneno-
BaTemnbHO B [iBa dTana.

5.2.3.2 Onsa npubopa B kopnyce L4, Ha nepBoM aTane 13 TEKyLUMX U3MEPEHWNI BXOAHbLIX Mnapa-
METPOB OT(PUINBLTPOBLIBAIOTCS 3HAYEHMS, UMEIOLLNE SIBHO BbIPaXXEHHbIE MO BENNYMHE «MPOBarnbl» UMm
«BbIOpOChI». [Ina aToro B npubope OCyLLeCTBNAETCA HENPEepbIBHOE BbIYMCIIEHNE Pa3HOCTU MEXAY
pe3ynbTaTtaMmu ABYX NOCMEAHUX U3MEPEHUIA OOHOMO M TOTO XXe BXOAHOr0 napamMeTpa, BbINOMHEHHbIX B
COCeHUX LMKMax Onpoca, U CpaBHEHWE 3TOW Pas3HOCTM C 3afaHHbIM AOMYCTUMbIM OTKIOHEHUEM.
Ecnun BbluMCeHHasi pa3HOCTb MpeBbIlLAeT AOoNYCTUMbIA Npeaesn, To pe3ynbTaT, MOMyYeHHbIN B Mo-
crnedHeM LWMKIe onpoca, CYMTaeTCsl HEAOCTOBEPHbIM, AarnbHelilas obpaboTka ero npMocTaHaBnuBa-
eTcsi U OXuaaeTcs pesynbTaT nocreaytollero namepeHusi. Ecnu HegocToBepHbI pesynbTaTt Obin
BbI3BaH BO3JENCTBMEM NMOMEXW, TO Nocneayllee U3MepeHe NOATBEPAUT 3TOT dakT M NOXKHOE 3Ha-
YeHne aHHynupyetcs. Takon anroputm hunbTpaumMu No3BOMSET 3alMTUTL NpuBop OT BO3AENCTBUSI
€OVMHWNYHBIX UMMYbCHBIX, KOMMYTaLUMOHHbIX NOMEX, BO3HUKatoLWMX npu paboTe cunosoro obopyaosa-
HUS.

Ona npubopa B kopnyce L7 comnbTpaums UMMynbCHbIX MNOMEX BbINOMHAETCA aHanornyHo, Ho
Nnpu NpeBbILLEHUN PA3HOCTU TeMNepaTyp ABYX NocrnefoBaTerbHbIX U3MEPEHWUI JOMYCKAaEMOWN BENUYM-
Hbl, HOBOE 3HaYeHWe TeMnepaTypbl BblYMcrseTcs no dhopmyne

Ti= Tia A,

rae T — TemnepaTypa Ha BbIxoAe punbTpa;
T.1 — npegblayluee 3HadeHne TemnepaTtypbl Ha Bbixode punbTpa;
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A — 3HaueHve napavetpos F-08, F-OTF-O9 F- !

Ecnu Temnepatypa i-ro N3MepeHusi Bbille TeMnepaTypbl i4-T0 W3MEpEeHUs TO BbibUpaeTcs 3HaK
MIC, a ecnv TeMnepaTypa i-ro U3MEepeHUst HIKe TeMnepaTypbl i4-ro  U3MepeHusi To BblbupaeTcs
3HaK MUHYC.

BenuunHa [omnycTUMOro OTKMOHEHUSI pe3yrbTaToB ABYX COCEOHUX U3MEpEeHUi («moroca dunb-
Tpa») 3agaetcs nonb3oBaTeneM B rpagycax Lienbcus uHaMBMAYanbHO AN KaXKO0ro KaHana KOHTPOons
TemnepaTtypbl: Ans kaHana Tupyx — B Napametpe F-I5; ana kaHana Tes, — F-OT ana kaHana Toon — F-
9 v ana kaHana Trgc — B napameTpe F- { {

Mpu 3agaHun «nomnockl UnbTpay» CreayeT UMeTh B BUAY, YTO YEM MEHbLUE ee 3HayeHue (y3kast
nosioca), Tem JiydLle NoMexX03alUmMLLEHHOCTb U3MEPUTENBHONO KaHara, HO Mpu 3TOM (M3-3a OXUAaHUS
BO3MOXHbIX MOBTOPHbIX U3MEPEHUI) XyXe peakuusi npubopa Ha BbICTpoe (haKTUYECKoe W3MEHEHUe
BXOAHOro napameTpa. Bo usbexaHue NoBTOPHbIX M3MEPEHUI NPY 3a4aHUM «MOMOCHI UbTpa» Ans
KOHKPETHOro JaTtyumka criefyeT PyKOBOACTBOBATLCS MAKCUMarbHO BO3MOXHOWM CKOPOCTBIO U3MEHEHMS
TemnepaTypbl, KOHTPONMUPYEMO UM MPU IKCTIyaTaumm, 1 Nony4yaemMon npu 3Toi CKOPOCTU Npeserb-
HOW Pa3HOCTU B COCEOHMX LMKNIax onpoca AaT4mKoB.

Npumep lMycTb MakcUManbHO BO3MOXHasi CKOPOCTb M3MEHEHUs1 TeMnepaTypbl B KOHType OTon-
neHus paeHa 6,0 °C/muH, uto coctaBnsieT 0,1 °C/cek. Tak Kak BpeMsi LMKna onpoca AaTYuKoB paBHO
6 cek, TO BblYMCNEHHas1 Npubopom npefernbHas pasHOCTb TEMMepaTyp Mexay ABYMsi COCEAHUMM
namepeHusammn 6yaet He 6onee 0,6 °C (0,1 °Clcek x 6 cek). Mcxoas us atoro, B napametpe F-19 sHa-
YeHue «nonockl uUbTpa» (C HEKOTOPLIM 3arnacoM) MoXeT BbiTb 3agaHo pasHbiM O L, yto cooTseT-
cteyeT 1,0 °C. Liukn onpoca patymkos npubopos B kopnyce L7 cocTtaBnsiet 1,5 cek, COOTBETCTBEHHO
napameTpbl F-05, F-07 F-09. F- ! {onpepensitor MakcuMansHoe U3MEHeHNe 13MepsieMoil TeMnepaTypbl
3a 1,5 cek.

Mpn HeobxoaumocTn NoBoW U3 3TUX PUNBTPOB MOXET ObITb OTKIOYEH YCTAHOBKOW B COOTBET-
cTByloLLeM napameTtpe 3HadeHuna DL,

5.2.3.3 Ha BTOopom aTane cumnbTpaummn OCyLLECTBNSAETCSA CrnaxuneaHve (aemndupoBaHue) nony-
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YeHHbIX (CM. M. 5.2.3.2) pe3ynbTaToB U3MEPEHU B Criydae Mx BO3MOXHOW OCTaTOMHOW hyKTyauumm.
3HayeHue TemnepaTypbl Ha BbIXO4e BTOPOro aTana cunbTpauumn onpegensetcs opMynon
Ti= Tiq + (Ti-Tex) / £,

roe Tex— Temnepatypa Ha Bxoge unbTpa;
Ti— Temneparypa Ha Bbixofe unbTpa;
Ti1— Npeaplayluee 3HaYeHne TeMnepaTypbl Ha Bbixode unbTpa;
t — nocTosiHHas BpeMeHn unbTpa.

B oTBeT Ha CTyneH4yaToe U3MeHeHve TemMnepaTypbl Ha Bxoae uibTpa, TeMnepaTtypa Ha Bbixoae
pUIbTPa 3KCMOHEHUMATBHO U3MEHSIETCS OT HaYanbHOro K YCTaHOBMEHHOMY 3HaueHu. YactoTHas
XapaKkTepucTuka (UnbTpa IKBMBASIEHTHA YaCTOTHOW XapakTepucTuke aHanorosoro RC-cunbTpa
nepsoro nopsiaka. MoctosiHHas BpeMeHU unbTpa 3a4aeTcsi Nonb3oBaTenem npy nporpaMmmpoBa-
Hum npubopa B napametpax F-OB (ans kaHana Tuapyx); F-O8 (ans kaHana Tesp); F- & (ans kaHana
Towon); F- &€ (ans kanana Trec).

MpumeyaHue — MNocne nogayn Ha NpPUGOP HaNPsSKEHUS MUTaHUS U A0 HAKOMMEHUSI UM 3afaHHO-
ro konunyectsa N n3mepeHuii Ha MHAVKaLUMIO BbIBOAATCS TEKYLLME 3HAYEHNs TemnepaTypbl.

Mpu 3agaHuM «NOCTOSIHHON BpeMeHW unbTpa» cregyeT UMETb B BUAY, UYTO YBENUYEHVE ee
3HayeHus1 3PPEKTMBHO Yry4ylLIaeT NOMEXO03aLLULLEHHOCTL KaHana KOHTPOrs TeMnepaTypsbl, HO U of-
HOBPEMEHHO YBENNYMBAET €ro MHEPLIMOHHOCTL. TO ecTb peakuusi npubopa Ha BbICTpble M3MEHEHUS
BXOAHOWN BEMUYUHBI 3aMeanseTcs.

YKka3aHHOe CBOWCTBO MOXET ObITb MCMOMNb30BAHO HE TOMBKO AJ1Si MOBbILEHUS MOMEXO3alLULLEH-
HOCTU Npubopa, HO 1 crneuunanbHO AN AeMndupoBaHUs NokasaHWin kakoro-nnbo aatynka. Hanpumep,
yBenuyeHne 3HadeHusi napamertpa F-OB MoxeT orpaHnunTb BUSIHME HAa CUCTEMY KPaTKOBPEMEHHbIX
MN3MEeHeHWI TemnepaTypbl HAPY>KHOrO BO3JyXa, BbI3BaHHbIX BO3AENCTBMEM CIyYalHbIX BHELLHNX (hak-
TOpOB (NOpbIBLI BETPA U T. MN.).

Mpu HeobxoaumocTn NGOV U3 3TUX PUNBTPOB MOXET ObITb OTKIOYEH YCTAHOBKOW B COOTBET-
cTBytoLeM napameTpe 3Hadenus OO0,
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5.2.4 Koppekuus nokazaHui gaT4yMKoB

5.2.4.1 BbluncneHHble OTOUNbTPOBaHHbIE TEKYLLME 3HAYEHNS KOHTPONMPYeMbIX NpMbopoM Tem-
nepatyp nepef BbIBOAOM Ha LMEPOBON MHAMKATOP MOTYT BbiTb OTKOPPEKTUPOBaHbI B COOTBETCTBUM C
3aaHHbIMM MOfb30BaTeneM KOPPEKTUPYIOLLMMY NapameTpamMm.

Koppekuusi nokasaHuin ocyLLecTBrAeTCS HE3aBUCMMO AN KaXOOro kaHana KOHTpons Temnepa-
Typbl. [Mpyn 3ToM nony4veHHble no n. 5.2.3.3 BenuumHbl anrebpanyeckv CyMMUPYHOTCSt C KOPPEKTUPYHO-
LUMMU 3HAYEHUAMY, 3a4aHHBIMU ANs HUX B napameTpax F-O ! (ans kaHana Tapyx); F-O2 (ans kaHana
Tosp); F-03 (ans kaHana Toron); F-O4 (ans kaHana Trec).

KoppektupytoLme 3HaveHusi 3agatoTcs B rpagycax Llenbcus u cnyxat ans ycTpaHeHus BrusiHUS
HayanbHOM MNOrpeLLHOCTU NEPBUYHOIO NpeobpasoBaTensi.

5.2.4.2 OTKOPPEKTMPOBaHHbIE 3HAYEHWUS KOHTPONMUPyeMbIX NpubopoM TemnepaTyp BbIBOAATCS
Ha UnpoBoI uHAuKaTop nNpubopa 1 UCNonb3yTCs ANs perynupoBaHusi napamMeTpoB CUCTEMBI.

5.2.5 NHgukaumsa namepeHHbIX napaMeTpoB

Bo Bpems paboTbl npubop oTobpaxkaeT Ha ABYX YeTblpexpaspsafHbIX LMMPOBbIX MHAUKaTOpax
MHOPMaLMIO O KOHTPONMUPYEMbIX UM TemrepaTypax, pexumMax paboTbl CUCTEMbI U 3adaHHbIX (MK
BbIYMCIIEHHbIX) YCTaBKax perynmpoBaHusi.

MHdopmaumsa o KOHTponmpyeMbix Npubopom TemnepaTypax BbIBOAMTCS Ha BEPXHWIA LMdpOBO
MHamkaTop. Beibop kaHana uHamkauum ocyLLecTBSETCA Nonb3oBaTeneM npy NOMOLLY KHOMOK ,
N KOHTPONUpyeTcs no 3acBeTke cBeToanoAa «Tuapyw®, «Toron» UMM «Trge». [pn 3TOM Ha HDKHEM Lnd-
pPOBOM WMHAMKaTope oTobpakaeTcs MHgopmaums, npuBedeHHas B Tabnvue 5.1. Ecnn namepeHHoe
3HayeHvie TemnepaTtypbl NPy BbIBOAE Ha MHAMKATOP MpeBblllaeT ANVHY uHAUKaTopa (4 paspsga), To
cTapluve paspsigbl UHOULMPYEMOIN TemMnepaTypbl OTCEKAKTCS.
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Ta6bnuua 5.1

KaHan wnHgukaummu

WUHdopmauums, oTtobpaxkaemasi Ha HUXKHEM UHAMKATOpe

Thapyx NHdopMaLmoHHbIe 3acTaBku O pexvme paboTbl CUCTEMBI:
P--I — perynupoBsaHve TemnepaTtypbl B KOHTYpe OTOMMEHUs (QHEBHON PEXUM);
P-- !— perynupoBsaHvie TeMnepaTypbl B KOHTYPE OTOMIEHUSH (HOYHOMN PEXUM);
P--2 — 3awuTa cucTembl OT NpeBbilLeHWs TemMnepaTypbl 0GpaTHON BoAb!.

Tosp Tekyllee 3HayeHne YCTaBKU Tosp max (B pexuMax P--Ov P-- &) nnn Tosp.max - A
(B pexume P--2)

Toron Tekyllee 3Ha4YeHne YCTaBK/ B KOHTYpe OTOMNEHNS Tycr.oron NO N.4.2
(c y4eToM pexvMa «aeHb-HOUbY).

Trec 3apaHHoe 3HayeHve ycTaBku B KOHType BC Tyer rec

5.2.6 KoHTponb ucnpaBHOCTU AaTYMKOB

5.2.6.1 B npouecce paboTbl Nnpubop TectupyeT coctosHne BxoaHbix TC v popmupyeT aBapun-
Hble cuUrHarbl Npu 0B6HapyXeHUN HEUCNPABHOCTM NOBOro 13 HUX. ABapuiiHble CUrHasbl (HOPMUPYIOTCS
B CneayoLwmx cuTyauumsx:

— NPV KOPOTKOM 3aMblkaHun TC;

— npw o6peiBe TC;

— NpU MONyYEHUN pe3ynbTaToB U3MEPEHUs TemnepaTtypbl Gonblimx 3HaveHuss 199,9 °C wnu
MeHbLUMX 3Ha4YeHns MuHyc 50 °C (6e3 y4yeTta koppekumn no n. 5.2.4).

5.2.6.2 Mo aBapuiHoMy curHany npubop BKMOYaET MUramLLyto 3acBEeTKYy COOTBETCTBYHOLLENO
cBeToAMOAA KaHana MHAMKaLMK U BbIBOAMT Ha BEPXHUIA LMMPOBON MHOMKATOP B 3TOM KaHane coob-
LeHNe B BUAE FOPU3OHTanNbHbIX MPOYEPKOB (- - - -).

Kpome TOro, npu HemcnpaBHOCTM AaTuMKa KaHana KOHTPOMS Tuapyx TAKOE Xe coobLieHne BbIBO-
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ANTCS Ha HWKHUIA LMAPOBON MHAMKATOP BMECTO YCTABOK Togpmax M Tycroron B COOTBETCTBYIOLLMX KaHa-
nax UHauKaumu.

Mpn BOoCcCcTaHOBMNEHNM PabOTOCNOCOBHOCTU HENCMPAaBHBLIX AATYMKOB aBapWMHBLIN CUrHAN CHUMa-
eTcs aBTOMaTU4eCKN.

5.2.6.3 Ha Bpemsi HemcnpaBHOCTM NOOGOro U3 AATYMKOB B KaHanaXx Tuapyw, Tosp MM Torn MpUBOP chopmu-
pyeT cvrHan Ha oTkpbITve K3P KOHTypa oTonneHusi, He BMELLMBAsiCb Mpy 3TOM B paboTy koHTypa MBC.

Mpu HencnpaBHOCTU AaTyMka kaHana koHTponst Trgc nNpubop GrokupyeT nepemelleHne K3P B
3TOM KOHTYpe [0 yCTpaHeHNs aBapuu.

5.2.7 ®opmupoBaHue curHanos ynpasneHus K3P

5.2.7.1 Onsa paboTbl C 3anopHO-perynupyrLnMm1 KrnanaHamMmm cucteMbl B NpUbop BCTPOEHbI Ye-
Tbipe 3NEeKTPOMarHUTHbIX pene, OCHaLLEeHHbIX HOPManbHO-OTKPbLITEIMW KOHTakTamu. [iBa 13 Hux cny-
xat ansa ynpasnenus K3P B KoHType oTonnexusi n asa — ang ynpaeneHus K3P B koHType BC.

5.2.7.2 MNpwn perynupoBaHun TemnepaTypbl npubop copmupyeT curHanbl ynpasnexnus K3P no
anropuTmam, npueedeHHbIM B pasaene 4.

Mpumeyanue — B npnbope TPM32-L4 curHansl ynpaBneHusi 3anopHO-perynupyowmymmn knana-
Hamun cucTembl (HOPMUPYIOTCSt TOMBKO B pexume «PerynupoBaHue», B pexumax «lpocmotp» u «Mpo-
rpaMmmupoBaHue» nepemelleHne K3P 6nokmpyetcs.

5.3 Pexum «lMpocmoTtp»

5.3.1 B pexwume «[pocmMoTp» nonb3oBaTeslb OCYLLECTBISIET KOHTPOMb 3aAaHHbIX NPy nporpam-
MMpPOBaHUM NpuGopa yCTaBoK 1 NapaMeTpoB, onpeensowmx ero paboTy.

5.3.2 Pa6oune napameTpbl npuGopa pacnpeeneHbl B YeTbipex rpynnax: «t, «P», «F» n «f».
Kaxgast rpynna coOoepxuT wectHaauate paboumnx napametpos (Hanpumep, ot Y-0 { no L- &), Ho npak-
TU4eckn B Npubope NCnomnb3yeTcs TONbKO YacTb U3 HUX.

MepeyeHb pabounx napameTpoB npubopa C ykasaHUeM 3afaHHbIX AN HUX Ha NpeanpusiTum-
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M3roToBUTENE 3HaveHui npuseneH B MNpunoxeHun [. He yka3zaHHble B nepeyvHe napameTpbl npubo-
POM He UCMonb3yTCH U MOTYT UMETb Ntobble 3HaYEeHuS.
5.3.3 lNepexop B pexum «[TpocmMoTp» OCYLLECTBNAETCA U3 pexuma «PerynuposaHue» kpaTko-

BPEMEHHbIM (MPUMEPHO Ha 1 CeK) HaxxaTuem KHOMKM Ha nuueBol naHenu npubopa.
Mocne nepexopa B pexum «pocMOTp» Ha BepXHEM LMpOBOM MHAMKaTOpe npubopa oTobpa-
xaeTcs wudgp napametpa -0 { a Ha HwkHEM MHAMKaTOpe - 3afaHHOE AN Hero 3HayeHve.

A
BuiGop rpynnbl napameTpoB («y, «P», «F», «A») ocyllecTBrnsieTcs npu NOMOLM KHOMOK unm
6op pab -
, a Bblbop paboyero napameTpa B rpynne — nNpy NOMOLLM KHOMOK (yBenuyeHue nopsigKoBoro
HOoMmepa) unm (ymeHbLUeHne Homepa).

5.3.4 BosBpat npubopa B pexuM «PerynupoBaHue» OCYLIECTBMSIETCS HaXaTUEM KHOMKM
unu aBTomMartuyeckn Yyepes 20 cek nocre nocrnegHero HaxaTus KHOMOK yrnpaBreHus.
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5.4 Pexum «lporpammupoBaHue»

B pexwume «[MporpammupoBaHve» nonb3oBaTento NpefocTaBnseTcs BO3MOXHOCTb U3MEHEHUs
3a[]aHHOrO 3HaYeHnsa paboyero napameTpa BbIGPaHHOIO MNPW NPOCMOTPE.
Mepexoa B pexum «porpammmpoBaHme» ocyLlecTBnsaeTcs ns pexvmma «llpocmoTtp» (nocne Bbl-

6opa Tpebyemoro paboyero napameTpa) KPaTKOBPEMEHHbLIM HaXKaTUEM KHOMKK . Mepexop B pe-
UM XapaKTepurayeTcsl MosiBlieHMeM MUraroLLero pas3psiga Ha HUxHeM LmdpoBoM nHaukaTope npubo-
pa, oTobpaxarollemM 3ajaHHoe B JaHHOM napameTpe 3HauveHue. Murawowmin paspsg MHpopMupyeT
nonb3oBaTens 0 roTOBHOCTU €70 K BHECEHUIO U3MEHEHUI.

M3meHeHne Tekylero 3HayeHus B MUratoLieM paspsae OCYLUEeCTBASETCA MPU NMOMOLLM KHOMOK

(yBenuyeHwue) un (ymeHbLUeHUE). Bbibop noanexallero n3aMeHeHuo paspsiaa uHavkauum npo-

M3BOAMUTCS MPU MOMOLLM KHOMOK (caBur Bneso) u (cosur Bnpago).
3aHeceHune B namATb Npnbopa 3agaHHOro 3HavYeHns napameTpa NpousBOANTCSH HaXaTUeM KHOrM-

kn 21 ha Bpems He mMeHee 1 cek. BcTpoeHHast B Nprnbop MUKpocxema NamMsaTh SBMAeTCA SHeproHesa-
BMCKMOW, YTO MO3BOMAET COXPaHATb B HEW 3a4aHHble 3HaYeHnss pabounx napameTpoB npu o6ecToun-
BaHWUM npubopa.

[ns 3anncy 3HavyeHun napameTpoB CneayeT YCTaHOBUTb NepemMbluky Mexay KoHTaktamu 28-29 npu-
6opa B kopryce LLI4 n koHTaktamn 13-14 npuGopa B kopnyce L7, cootBeTcTBEHHO. B NpoTuBHOM crydae
3anuch ByaeT HEBO3MOXHA.

Bosspat npubopa B pexum «lpocmoTp» (ans Bbibopa cneayroLlero nporMMpyelvloro napa-

BLIXOA|

MeTpa) OCYyLLEeCTBNAEeTCA OOHOKPATHbIM KPATKOBPEMEHHbIM HaXXaTuemM KHOMKU
KM «Pel’yJ'IVIpOBaHVIe» - ABYKPaTHbIM Haatnem 3TOW KHOMKM.

, a nepexop B pe-
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6 Mepbl 6e3onacHocTH

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

6.2 lMpu akcnnyaTaumm u TexHW4yeckom obcnyxuBaHuM Heobxogumo cobnopatb TpebosaHus
FOCT 12.3.019-80, «MpaBunn TEXHUYECKON IKCMIyaTaumm 3NeKTPOyCTaHOBOK NoTpebutenen», «lpa-
BWIT TEXHWKM 6E30NacHOCTU NpU 3KCMyaTaumum 3reKTPOYCTaHOBOK NOTpebuTeneny.

6.3 Ha OTKpbITbIX KOHTaKTax KneMMHvKa npubopa npu akcnyaTaumu NpPUCYTCTBYET HanpshkeHne
220 B 50 'y, onacHoe Ansi YenoBEYECKOM XU3HWU. YCTaHOBKy npubopa crefyet npou3BoauTb Ha crie-
LManunsnpoBaHHbIX LLMTaX, 4OCTYN BHYTPb KOTOPbIX pa3peLleH TOMbKO KBanuuUMpoBaHHbIM crneuma-
nictam.

6.4 JTobble nogknoveHus kK Npubopy 1 paboTbl NO ero TEXHUYECKOMY OBCyXMBaHWUIO criegyeT
Npon3BOANTL TOMNBKO NPU OTKIMOYEHHOM NUTaHUM Npudopa U UCMOMHUTENbHBIX MEXaHWU3MOB.
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7 MoHTax npubopa Ha 06beKTe

7.1 MoHTax npubopa

7.1.1 MoaroToBWTL Ha LWMTE ynpaBrieHUst NocafovYHoe MECTO Ansi yCTaHOBKM npubopa B COOT-
BETCTBUM CAAHHbLIMU, NpMBeAeHHbIMM B [Mpunoxennn b.

YuutbiBas, 4YTO Ha kopnyce npubopa MMETCA BEHTUMSALMOHHbIE LLEenn, KOHCTPYKUMA LuTa
ynpaBsneHusi fomkHa obecnevnBaThb 3awwuTy npubopa OT nonagaHust B HEro Bnaru, rpsiau 1 NocTOPOH-
HMX NpeaMeToB.

7.1.2 Tpwu pasmelleHun npubopa cnegyet NOMHUTb, YTO Ha OTKPbITBIX KOHTaKTax ero KnemMMHu-
Ka B nepvopg akcnnyatauum npucytcteyeT HanpsbkeHuwe 220 B 50 Iy, onacHoe Ans YyenoBeyeckow
Xu3Hu. Mpnbop cnedyeT ycTaHaBnMBaTb Ha CreUManu3vMpoBaHHbIX LUMUTaxX, AOCTYN BHYTPb KOTOPbIX
paspeLLeH TONbKO KBannuuMpoBaHHbIM crieLmanucTam.

7.1.3 CMoHTMpoOBaTb NpMBOpP Ha LuMTE ynpaBneHus, NCnonb3ys Ans ero KpenneHus pukcaTopesl,
BXOASLLME B KOMMNIEKT NocTaBku npubopa.

7.2 MoHTaX BHELLHUX cBA3en

7.2.1 O6wme TpeGoBaHUA

7.2.1.1 MNutaHue npubopa cnegyeT Npou3BoauTb OT ceTeBoro uaepa 220 B 50 'y, He cBsizaH-
HOro HEeMoCpPeACTBEHHO C NUTAHMEM MOLLHOIO CUIOBOro 06opyaoBaHusi. Bo BHELLHEN Leny pekoMeH-
OyeTcs yCTaHOBUTb BbIKMYaTeNnb NuUTaHus, obecneuymBaloliMii OTKMOYeHWe npubopa oT ceTw,
1 NnaBkue npegoxpaHuTenu Ha Tok 0,5 A.

[MuTaHne kakunx-nMbo yCTPOMCTB OT CETEBbIX KOHTAKTOB Npubopa 3anpeLyaeTcs.

7.2.1.2 CoeavHeHne npubopa ¢ BxogHbiMM TC npou3BoauTb NPy MOMOLLM 3KPaHUPOBAHHOMN
TPEXNPOBOAHOW MUHUK, XUTbl KOTOPOW MO OTHOLLEHWIO APYT K APYrYy UMEIOT 0QMHAKOBOE COMpOTUBIe-
Hue. [nvHa nuHUKM cBA3M OoMmkHa ObiTh He Gonee 100 METPOB, @ COMPOTUBIEHUE KaXO0W €€ Xunbl —
He 6onee 15,0 Om.
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7.2.1.3 CoeguHeHue npubopa c agantepamu AC3M unu AC4 BbINOMHATL NPU NOMOLLM 3KpaHU-
POBaHHOW ABYXNPOBOAHOW NUHUM CBA3UW. [iNnuHA NMHUKM forkHa 6biTb He 6onee 1200 meTpoB.

7.2.1.4 CoepuHeHue npubopa C KOMMYTUPYIOLLMM YCTPOMCTBOM «[leHb/HOYb» BbINOMHATL Npu
NMOMOLLM 3KPaHWPOBAHHOW [OBYXMPOBOAHOW NWHWWM CBA3W. [nuHa nuHWM pormkHa ObiTb He Gonee
100 meTpoB.

7.2.2 YKa3aHuMsi IO MOHTaXy

7.2.2.1 MoagrotoBUTb kabenu ans coeguHeHust Npubopa caaTyMkamm, UCNOSHUTENbHLIMU Mexa-
HU3MaMu1 1 BHELLHMMW YCTPOMCTBaMM, a Takke C UCTOYHUKOM nuTaHusa 220 B 50 Iu.

[na obecneyeHnss HAAEXHOCTU ANEKTPUYECKMX COeQUHEHU PEKOMEHAYETCS MCMOmnb30BaTh Ka-
6env ¢ mMegHbIMM MHOTOMPOBOSIOYHBIMW XKUINAaMK, KOHLbI KOTOPbIX NMepef NOAKMYeHeM cregyeT
3aUnCTUTbL. 3a4UCTKY Xun kabenen Heo6XxoaAMMO BbINOMHSATL C TaKUM pPacHeTOM, YTODbI X OrONEHHbIE
KOHLIbI MOCe MOAKIYEHNs K Npubopy He BbICTynanv 3a npefesbl KeMMHYKa.

CeueHvie xun kabenei He AOKHO npeBblwath 0,75 MM? (onTumMarbHoe cederue 0,5 Mm?).

7.2.2.2 Tpv npoknagke kabenen cneayeT BblAENUTbL B CAMOCTOATENbHYH Tpaccy (MN HECKOMb-
KO TpacC) NWHWUM CBSI3W, COEAMHSIOLWIME MpUBOp C AaTyuMkamMyv U KOMMYTMPYIOLLMM YCTPOWCTBOM
«[leHb/Houb», pacnonarasi ee (MUnNu UX) OTAEMNLHO OT CUIOBLIX kKabenen, a Takke kabenei, co3garoLLmx
BbICOKOYACTOTHbIE U MMMYIbCHBIE MOMEXW.

[ns 3aWwmTbl BXOAHBIX YCTPONCTB Npubopa OT BRUSIHWAS MPOMbILLIIEHHbIX 371EKTPOMArHUTHBIX MO-
MeX NHUM CBS3WN npubopa ¢ AaTyvkamu criefyeT akpaHupoBaTb. B kavecTBe akpaHOB MoryT 6biTb
MCMOSb30BaHbl Kak creLmanbHble kabenu ¢ aKpaHUPYLWUMK ONneTkaMu, Tak U 3a3eMIIEHHbIE CTarb-
Hble TPyObl NoaxoasLero avameTpa.

Mpun ncnonb3oBaHMM 3KPaHMPOBAHHbIX kabenen MakcumanbHbIA 3aWUTHBIA 3ddeKkT gocTuraeT-
Csi MpY coeaMHEHUM UX 3KpaHOB C 0bLLel Toykol cxeMbl npubopa (koHTakTbl 15, 16, 17 u 30, 31, 32
TPM32-1U4, koHTakTbl 33, 37, 43, 47 TPM32-L117). OgHako B aTOM criydae Heobxoammo ybeauTbes,
4YTO 3KpaHUPYHOLLME ONMETKU kabenen Ha NPOTSKEHUM BCEW TpacChl HAOQEXHO M30NUPOBaHbl OT Me-
TannMyecknx 3a3eMIIeHHbIX KOHCTPYKUMI. Ecnu ykasaHHoe ycnoBve Mo Kakum-nvbo npuyvHam He
BbIMOJIHAETCS, TO 3KpaHbl kabenen cnegyet NOAKMOYMTL K 3a3EMITEHHOMY KOHTAaKTY B LUMTE ynpasre-
HUS.
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CoeamnHeHne obLuelt ToUKkM cxeMbl Npubopa ¢ 3a3eMneHHbIMU YacTsMU 06bekTa 3anpeLLaeTcs.
7.2.3 Mopkno4veHne npuéopa

7.2.3.1 MNopknioyeHne npubopa cnegyeT BbINOMHATL MO COOTBETCTBYIOLLMM CXemaM, NpuBeaeH-
HbIM B MpunoxeHun B, cobniogas npy aTom nocnefoBaTenbHOCTb NPOBEAEHUs onepaLiuii;
1) [pousBecTn nopknoyeHe Npudopa K NCMOMHUTENbHBIM MEXaHU3MaM, UCTOYHVKY MUTaHus
220 B 50 I'u n apantepy AC3M nnun AC4.
2) TNoakno4unTb NUHWUK CBSI3W «Npubop-gatymkm» k TC.
3) [NoaknouuTb NUHUK CBA3W «NPUOOP-AATUYMKMY K COOTBETCTBYIOLLMM BXoAam npubopa.

MpumeyaHue — Ecnu kako-nmbo kaHanm KOHTpons TemnepaTtypbl B paboTe He ucnonb3yeTcs,
To BMecTo BxogHoro TC K COOTBETCTBYILIMM KOHTakTam npubopa criedyeT MOAKIYUTbL Pe3ncTop
ntoboro Tmna. ConpoTtueneHune pesuctopa — ot 50 go 70 Om (anst mogudukauui TPM32, paboTato-
wmx ¢ gatymkamm TCM 50M u TCIM 50M1) unu ot 100 go 140 Om (anst mogudwmkaumii TPM32, pabo-
Tawwmx ¢ gatymkamm TCM 100M n TCIT 10001).

BHumaHwue! [N 3aWwmTbl BXOAHbLIX Lienei npubopa oT BO3MOXHOro npobos sapsiaamu ctatuye-
CKOFO 3eKTPUYECTBA, HAKOMMEHHOrO Ha NMHUSX CBA3M «NpuBOp-AaTyvkM», nepeq MoaKnoYeHnem
K KNEMMHUKY npubopa ux Xunbl criefyeTt Ha Bpems oT 1 [0 2 CeK COeMHUTL C BUHTOM 3a3eMIIeHUs]
wmra.

7.2.3.2 Tocne BbINOMHEHWS YKa3aHHbIX paboT Nnpubop rotoB K UCMOMb30BaHUIO MO HAa3HAYEHWIO.
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8 WUcnonb3oBaHMe No Ha3Ha4YeHUIO

8.1 MoaroToBKa Kk paboTe

8.1.1 MopaTtb Ha npmnbop HanpshkeHne nuTaHusa 220 B 50 'y 1 NpokoOHTponMpoBaTh NosiBNeHve
MHOPMaLMM Ha ero LMpPOBbIX MHAUKATOPaX, a TakKe 3acBeTKY cBETOANOAA « T apyx®.

[Mocne nepBoro uUMkKna onpoca AaT4MKOB Ha UMPOBBIX MHAMKaTOpax oTobpasutcs crnegytolas
MHopMaLmS:

— Ha BEPXHEM WHOMKATOpe — W3MEpPEeHHOEe 3Ha4YeHWe TemrepaTypbl HapyXHOro Bo3gyxa

(VIJ'IVI TemMmnepaTypbl npsiMov BOAbI, B 3aBUCMMOCTM OT MecTa YCTaHOBKM AaT4yunKa THapym);
— Ha HUXHEM nHagukaTtope — I/IHCbOpMaU,VIOHHaﬂ 3acTaBKa O BbIMONMHAEMOM pexnme.

oA
Haxvmas kHornky , NPOKOHTPONUPOBATL MO LMMPOBLIM MHAMKATOpaM npubopa M3MepeHue
crepyoLWwmx BeNUYmH:

— TemnepaTypbl 06paTHOW BOAbI (Mpy 3TOM 3aropuTcs cBeToanoa, Toep);
— Temneparypbl BOAbl B KOHTYpe OTOMMEHUs (Npu 3TOM 3aropuTcst cBeToanod Toron);
— Temnepatypbl Boabl B kKoHTYpe BC (npu aTom 3aroputcs ceetoamon Trec).

BHumanume! lMpu paboTte ¢ KHoMKaMmn HaxxaTue UX OOIHKHO OCYLLECTBNSTLCA HA BPEMS HE MeHee
yem 1 cek. Peakumsi npubopa Ha nodaHHyto KOMaHAay ynpaBrieHWst IPOUCXOAUT MPU OTMYCKaHUM KHOTKU.

8.1.2 Ecnu npu KOHTpoOne Kakoro-HnbyAp napameTpa Ha BepxHUi LnmdpoBoi nHAMKaTop BMECTO
3HaYeHUs TEMMNepaTypbl BbIBOAATCA FOPU3OHTasIbHbIE NPOYEPKH (- - - -), HEOBXOAMMO NPOBEPUTL Npa-
BUSIbHOCTb MOAKIIOYEHNS] COOTBETCTBYIOLLEro AaTymKa, ero UCNpPaBHOCTb, @ TakKe MCMpPaBHOCTb CO-
eVHUTENbHLIX NIMHUIA 1 KAYECTBO UX COEAMHEHUA.

MpumeyaHue — lMpu NpoBepKe UCTIPABHOCTM NIMHUM CBA3W U JaT4yuKa METOAOM «MPO3BOHKM», BO
nsbexaHve Bbixoaa npubopa u3 CTposi, cneayeT UCNoSb30BaTh YCTPOICTBA C HANPsHKEHMEM NUTaHWS
He Gonee 4,5 B. NMpu Gonee BbICOKUX HaMpsiKEHUsIX OTKIMOYEHWE CBsi3el OT nmpubopa nepen «npo-
3BOHKOW» sBMsSieTcs 06a3aTenbHbIM.
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8.1.3 lMpokoHTponupoBaTe POPMMPOBAHME CUTHANOB YyNPaBRASIOWMX 3aNOPHO-pErynnpyoLwmMm
KrnanaHamu B KOHTypax OTOMSIEHUs U ropsiyero BogocHabxeHusi. O Bblgaye CUrHanoB ynpasrieHust Ha
K3P curHanmavpytoT ceBeToaMoabl Ha NULEeBo NaHenu npubopa:

— curHan Ha K3P koHTypa oTtonneHus — ceetogmoabl «OTOIN.»:
CBETOANOL «+» — OTKPbITME, CBETOANOL, «-» — 3aKpbITUE KNanaHa;

— curHan Ha K3P koHTypa ropsiyero BogocHabxeHuns — ceetoamoabl «MBCx»:
CBETOANOL «+» — OTKPbITME, CBETOANOL «-» — 3aKpbITUE KranaHa.

3acBeTka CBETOAMOA0B OCYLLECTBNSETCA HA BPEMSA AENCTBUS YNPaBsoLLero curHana.

8.1.4 PykoBoAcCTBYsiCb ykasaHusimu n.n. 5.3, 5.4, npon3BecT NpocMOTp 3afaHHbIX paboumx na-
pameTpoB npubopa 1 Npu HeobGXOAUMOCTM NepenporpaMMMpoBaTh MX B COOTBETCTBMM C 3KCMnyaTa-
LIMOHHBIMM TpeboBaHUSMMU.

Mpu npocMoTpe 1 NporpaMMnpoBaHuK pabounx NnapameTpoB yYecTb CrieaytoLlee:

- B napameTpe L- flgonyckaetca 3anaHme TONMbKO NOMOXUTENbHBIX 3HAYEHWI;

- B napameTpe P- { 3agaHHbIN Kof AOMKEH COOTBETCTBOBATL TUMY Mcrnonbayembix TC;

- B napametpax F-0 {.F-04 ncxoaHble 3HaueHnst OmkHbl BbiTh ycTaHOBMEHbI paBHbiMu OO0,
3aaHne OPYrMX KOPPEKTUPYIOLLMX 3HAYEHMNIA [OSKHO BbiTh TEXHNHYECKN 0BOCHOBAHHLIM;

— B napamertpax F-[5, F-07, F-09 v F- ! { 3HaueHns «<nonockl dunbTpa» Heo6XoaMMo 3aaBaThb B
COOTBETCTBUM C YKa3aHUSIMU, U3MNOXEHHbIMU B M. 5.2.3.2; ecnun pacyeT «nNofnocbl unbTpa»
AN COOTBETCTBYIOLLErO KaHarna KOHTPOsi TemnepaTypbl Mo KakuM-nbo npuymMHam 3aTpyaHu-
TesieH, TO ee 3HayeHVe PEeKOMEeHOYETCA yCTaHaBnMBaTb C 3aBEAOMbIM 3anacoM; criedyer
MOMHUTb, YTO CIULLKOM y3Kasi «Mosioca unbTpa» MOXET 3HAaYUTENbHO 3aMEeasMTh peakumio
npubopa Ha BbICTpoe HaKTUYECKoe U3MEHEHME BXOAHOTO NapaMeTpa;

- B napametpax A-0 { v R-O4 porxHbl GbiTh 3a4aHbl 3HAYEHUS!, OTIIMYHBLIE OT HYIS; UCKMOYeHNe
COCTaBMISOT Crlyyau, Korga rno Kakum-nmbo npudrHam paboTy BbIXOAHLIX pesie, YNpaBsoLmx
cooTtBeTcTBYOWMM K3P, Heobxoanmo 3abrokuposaTb, HanpuMep, ecrnv npubop ucnonb3yeT-
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CA TOMbKO AN YNpaBreHns KOHTYPOM OTOMSIeHUs, TO perynaTop koHTypa MBC uenecoobpas-
HO OTKITIOYUTL yCTaHoBKoi B napameTpe A-IY sHavenus, pasroro OO0,

- B napametpax A-F v A-0B take gormkHbl GbiTh 3a4aHbl 3HAYEHUS!, HE paBHbIE HYMHO, TaK Kak
B 3TOM cryyae, B COOTBETCTBMU C chopmynon (1) n. 4.5, umnynbcel ynpasnexnns K3P dopmu-
poBaTbCsl He ByayT.

Mocne nporpammupoBaHus pabourx napameTpoB NpMGOpP roToB K AanbHenwen paboTe.

8.2 PekomeHgaumm no Hactpouke NMNUO-perynsatopoB

8.2.1 lMNepen Havanom HacTpomkm cootBeTcTBytowero [MUO-perynatopa 3agatb AnNs Hero
B nNpubope crnegyoLme 3HaveHns pabounx napameTpos:

— 3HaveHue napameTpa S pasHbiv OO0 £
3HaYeHne KoadhdpuumeHTa t pasHbIM DOO,

— 3HaveHune koadbdmumerTa K pasHbim GO &
— 3HaYeHMe 30HbI HeYyBCTBUTENbHOCTY paBHbiM DOH L.

8.2.2 lMocne 3agaHusA ykasaHHbIX paboymx napameTpoB nepeBecTn npubop B pexum «Perynu-
pOBaHMe» U KOHTPONMPOBaTL XapakTep U3MEHEHNs1 TEMNepaTypbl B KOHTYpe NPy ee peryrnmpoBaHuu.

MocTeneHHo yBennunBas 3HaveHne koadduumeHTa K, oOUTbCS BO3HUKHOBEHUSI B KOHTYpE pe-
rynMpoBaHns NepUOANYECKUX KonebaHuii TemnepaTyphbl, MPONCXOAALLMX BOKPYT 3a4aHHON YCTaBKy.

8.2.3 PaccuntaTtb 1 ycTaHOBUTbL B Npubope 3HayeHue koaddpuumeHTa K npumepHo paBHbiM 60
% OT BenuuuHbI, Nony4veHHon no n. 8.2.2. MNepexodHoW Npouecc perynvpoBaHusa TemnepaTtypbl npu
3TOM JOJKEH UMETb anepnoanyeckuin xapakrep.

Ecnu npu Bo3gencTeum Bo3MyLUaoLMx hakTOpoB B KOHType Habriogaetcsi BO3HUKHOBEHUE 3a-
Tyxawwux konebaHuii TemnepaTypbl, TO CrnaXxuBaHWe X CrefyeT NPOU3BOAUTL NOCTENEHHLIM yBe-
nnyeHvem koaduumeHTa T.

8.2.4 Tlo OKOHYaHUM HaCTPOMKM YCTAHOBUTbL AONYCTMMOE ANA OAaHHOTO KOHTypa 3HayeHue 30Hbl
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He4yBCTBUTENbHOCTU PEryrMpoBaHvs o TemnepaType.

8.3 YTO4YHeHMe HaCTPOMKMU perynsaTopoB

8.3.1 B npouecce paboTbl AN OOCTUXEHUS ONTUMArIbHOIO KayecTBa perynvMpoBaHus Temnepa-
Typbl B KOHType oTonneHus unun B koHType MBC moxeT notpeboBaTbCsi M3MEHeHWe 3afaHHbIX Ans

COOTBETCTBYIOLLErO perynstopa napameTpoB HacTponkn — S, K u T. IameHeHne faHHbIX napameTpos
OCYLLECTBNAETCS Ha OCHOBE aHanusa MepexodHOoro npouecca, MOofyYeHHOro NpU perynupoBaHun
TemnepaTtypbl U AaHHbIX, U3NOXEHHbIX B M. 4.5.

Hwxe npuseaeHbl Hanbonee pacnpocTpaHeHHbIe Crlyvan OTKIIOHEHUS NepexofHoro npolecca ot
ONTVManbHOrO PerynMpoBaHNa N PacCMOTPEHbI BO3MOXHbIE MPUYMHBI, BbI3bIBAOLLME VX MOSBIIEHME.

8.3.2 Nocne BkNtoYeHNs yCTaHOBKM HabnogaeTcs 3HaYUTENBHOE NepeperynupoBaHne Temnepa-
Typbl C NocneaylowyMn anmTenbHeiMy cnabosatyxarowmmm konebaHnsaMm OKomno ycTaBku. Xapakrtep
riepexofHoro npouecca B rpady4eckom BUae nNpeacTasnieH Ha pucyHke 8.1.

1,°C 4

Tycr- f—— — N —

e
PucyHok 8.1

Bo3MoXHbIe NPUYMHbI
1) 3aBbiWweHO 3HaYeHue koadpduumneHTa ycunenus K. B atom crniyyae gaxe He3HauuTernbHoe
paccornacoBaHue no TemnepaTtype NpuBOAUT K (hOPMUPOBaHMIO UMMNynbCa ynpaBneHus 6onbLuon
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AnvTenbHocTU (B cooTBETCTBUM ¢ dhopmynon (1), cm. n. 4.5: D; = 2,5-K-(E; + T-AE))).

Mpu aTom K3P BCce Bpemsi «npockaknBaeT» MUMO TpebyemMoro onTUMarnsHOMO NMOSOXEHUSI.

2) 3aHuxeHo 3HavyeHue KoachduumenTa t. Ecnm ckopocTb nsmeHeHuns paccornacosaHuns AE;
CrnUWKOM Benwuka, npubop BOMU3NM ycTaBKM AOMKEeH hopMmMpoBaTb TOPMO3SILLME WUMMYMbChI, T. €.
HaunHaTb 3akpbiBaTb K3P, HeCMOTpsa Ha To, YTO Tekyllas TemnepaTypa BCe elle MeHbLUe YCTaBKW.
Ecnu aToro He nponcxoauT, He06Xo0AMMO YBENUYMTL 3HAYeHWe koadduLmMeHTa T, YTo NpuaacT Kone-
B6aHunAM TemnepaTypbl 3aTyxaloLMin XapakTep 1 3acTaBuT Npubop nyulle pearnposaTb Ha ee peskue
N3MEHEHMS.

3) 3aHuxeHo 3HavyeHMe napameTpa S. Ecnu B npefenax 3agaHHoro napameTpa «S» BenMumHa
AE; oka3biBaeTcst MeHblue 0,1 °C, npubop cuntaeT ee paBHOW Hynto. B aTom cryvae nepectaet pabo-
Tatb AnddepeHumanbHasa coctasnsaowan MAO-perynatopa, NpU3Hakom Yero ABNseTcs OTCYyTCTBUE
peakuun npubopa Ha n3ameHeHne koadduumeHTa t. Bo nsbexaHve faHHOrO SBNEHWs 3HadYeHue na-
pameTpa S cneayeT yBenuynTb.

8.3.3 lMepexoaHoi npouecc HOCUT BAMOTEKYLMI XapakTep. [pn aTom perynupyemasi Temnepa-
Typa HeornpaBAaHHO MeAfIeHHO AOCTUraeT 3aaHHOWM YyCTaBKM M TaK Xe MeASIeHHO BO3BpallaeTcs K
Hew nocne Bo3MyLLalOLLEero BO34enNCTBMS. XapakTep npouecca rpadudecks npeacTaBneH Ha puUCcyH-
Ke 8.2.

MprunHa Takoro xapakrepa NepexofHoro NpoLecca 3aknioyYaeTcs B ABHOM 3aHWKEHUN Koaddu-
umeHTa ycuneHusi K. B pesynbTate, HECMOTPS Ha Hanuuue 3Ha4MTENbHOrO paccornacoBaHus E B
dopmyne (1) n. 4.5, ANUTENBHOCTbL YNPaBMSOLWLErO UMMyNbCa OKa3blBAETCH HEAOCTAaTOYHOM, YTOObI
€ro KOMNeHcnpoBaTb.

8.3.4 lpu BbIXOAe Ha 3agaHHOe 3HaveHwe TemnepaTypa pacTeT He MMAaBHO, a PbiBKaMW, 4YTO
CTaHOBUTCS 0COBEHHO 3aMeTHbIM BONM3M ycTaBku. XapakTep npoLiecca rpacmyeckv npeacTaBreH Ha
pucyHke 8.3. MNpuYnHOM Takoro SIBMEHUS MOXET CMyXWUTb HEOOOCHOBaHHOE yBenuyeHue Koadhduum-
eHTa T, B pe3ynbTaTe 4Yero npubop Aaxe Mpu He3HaYMTENbHOM M3MEHEeHWU BenuymHbl AE; cunbHO
MEHSIET ANUTENBHOCTb (@ MHOrAA U NONSIPHOCTb) YNPaBAOLLMX UMY bCOB.
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T,°CA T,°CA
Tyer. T Tyer [T/
t,c t,c
PucyHok 8.2 PucyHok 8.3

8.3.5 OnTumanbHbI BbIGOP KOI(PMLIMEHTOB HACTPOWMKN perynstopa no3BonseT MakcuMarbHO
ObICTPO 1 NpakTnyeckn 6e3 nepeperynmpoBaHns TemnepaTypbl BbIBECTM 0ObEKT Ha 3a4aHHyH0 yCTaB-
Ky. XapakTep nepexogHoro npouecca rpacduyeckv npeacTaBrieH Ha pucyHke 8.4.

MpusHakamn npaBunbHOro Bbibopa k03 PULIMEHTOB perynsaTopa SBMseTcs nnaBHbiA (6e3 pbiB-
KOB) pOCT TemnepaTypbl U Hannyne TOPMO3SLLMX UMMYINbCOB NPWU NOAXOAE K YCTaBKe Kak CHU3Y, TaK U1
cBepxy. [Mpu HanMuum B nepexofHoOM npouecce HebonbLLIOro NepeperynmpoBaHmnst U BbICTPO 3aTyxa-
owmx KkonebaHuin criedyeT HEMHOTO YMEHbLUMTb 3HayeHue koadduumeHTa K, octaBuB ocTanbHble
napameTpbl 6e3 N3MeHEHWI.
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0 tc
PucyHok 8.4

8.4 Pexum apanTMBHOW HaCTPOMKU perynsaTopoB npubopos B kopnyce L7

Pexvm aganTuMBHOWM HACTPOWKM KaHanoB perynupoBaHus otonnenus un NMBC moxeT ycTtaHaBnu-
BaTbCA HE3ABUCMMO A5 Kax4oro perynsitopa B napamertpe A-07

B pexume apantusHoW HacTpoinku TPM32, B npouecce paboTbl, BbINOMHAETCS HEMNPEPbLIBHbIV
pacuyet TpebyeMblx NapameTpoB perynsTopa, a napametpsl A L.AB He okasbiBalOT BNUSIHWUS Ha paBoTy
perynsiTopos.

BpemMeHHble xapakTepucTukn perynatopa B pexvme afanTVBHON HAaCTPOWMKW YCTynatoT xapakTe-
PUCTMKaM, KOTOpble MOXHO MOMYyYnTb B PEXWMeE PY4HOW HacTpomnku. MoaTomy pexum aganTUBHON
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HacTpOVKN perynsitopa pekoMeHayeTCsi MPUMEHSITb, eCnu - B MpoLiecce paboTsl 0GLEKT perynmpoBa-
HUSI 3HAYUTENIbHO M3MEHSIET CBOM MapameTpbl (MOCTOSIHHYI BPEMEHW U ko3pUUMEHT nepedayn
3aBUXKN).

B pexvme aganTMBHOM HACTPOWKM 30HA HEYYBCTBUTENbHOCTU GorbLUe UMM paBHa OOHOMY rpa-
aycy, aaxke ecnv B napametpax U &, I/ {IycraHoBneHo 3HayeHne MeHee ogHOro rpagyca.

B pexume aganTMBHON HAcTPOWMKM peKoOMeHAyeTCs ycTaHaBnuBaTb Oonblune (B NATb 1 6onee
pa3 bornblue MOCTOSHHOW BpeMeHW ODObeKTa perynmpoBaHusl) 3Ha4YeHUs AN NMOCTOSIHHOW BPEMEHM
unbTpa KaHana M3mepeHuUsl Temnepatypbl HapyHoro Bo3ayxa (napametp F-OB). 3HaueHus napa-
METPOB MOCTOSIHHON BpPEMEHM OCTaslbHbIX KaHaroB M3MepeHns TemnepaTypbl peKoOMeHAyeTcs ycTa-
HaBnMBaTb B TaKoe 3Ha4YeHue, NPy KOTOPOM LLYMbI U3MepeHust TemnepaTtypbl He npesbiwatot 0,1 °C.

HeobxoanmbiMu ycnoBusamMy AN HopmanbHOW paboTbl perynsatopa B afanTMBHOM peXume siB-
NAOTCA:

—  MNOCTOsIHHasi BpeMeHu obbekTa perynmpoBaHus AomkHa OblTb He Gonee 3 MUHYT, T.e. Npu U3-
MEHEHUN MOMNOXEHNS 3aABWKKN, Yepe3 3 MWHYTbI, perynupyemas temnepatypa AOrmKHa us-
MEHUTLCS HE MeHee YeM Ha 63 % OT BenuYMHbl UISMEHEHUSI [10 YCTAHOBUBLLETOCS 3HAYEHUS;
—  KO3(hPUUMEHT Nepeaydn 3afBuKKM OOMKEH HaxoauTcs B AgnanasoHe oT 0,7 cek/°C go

20 cek/°C, T.e. npu BKAOYEeHUM 3aaBwkKku Ha 0,7 cekyHAbl, perynupyemasi temneparty-

pa JofxHa U3MeHUTCst He Gonee, YeM Ha OOMH rpagyc, a Npu BKIOYEHUN 3aBUXKU

Ha 20 cekyHA, perynvpyemas Temnepatypa AOJDKHA W3MEHUTCS He MeHee, YeM Ha

OAVH rpagyc.
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9 TexHu4yeckoe ob6CnyXMBaHue

9.1 Ob6cnyxuBaHue npubopa Npu 3KChnyaTauMm COCTOUT M3 TEXHUYECKOTrOo ocMoTpa npubopa,
KOTOPbIA JOMKEH MPOBOAMTCSH OBGCMYXMBAIOLLMM NEPCoHarioM He pexe OfHOro pasa B 6 MecsiueB U
BKMtOYaTh B CE0S1 BbINOSHEHUE CreyoLMX onepauuii:

— O4YUCTKY Kopriyca npubopa, a Takke ero KNEMMHWUKOB OT MbIfW, FPSI3U U NOCTOPOHHWX Npeame-
TOB;

— NPOBEepKy Ka4yecTBa KpenneHus npubopa K LUTY ynpaBreHns;

— MPOBepKy KayecTBa MOAKIMIOYEHUS BHELUHUX CBsi3el K kreMMHukam. OBHapyXeHHble npwu
OCMOTPE HEOCTaTKN CriedyeT HEMEANEHHO YCTPaHATb.

9.2 TMpw BbINOMHEHNM paboT No TEXHUYECKOMY ObCnyxunBaHuio npubopa cobniogatb Mepbl be3-
OMacHOCTH, U3NOXEeHHbIe B pa3saene 6.
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10 MapkupoBka

Ha kopnyc npubopa HaHocaTcs:

— HaMMeHOBaHWe Unu ycrnosHoe obo3HayeHne npubopa;

— cTeneHb 3awuTbl no FTOCT 14254;

— pOA NUTAKLLErO TOKA M HANPSHKEHUE NUTaHWUS;

— notpebnsemasi MOLLHOCTb;

— edVHbI 3HaK obpalleHusi NMpPoAYKUMU Ha PbIHKE FOCYOapCTB-YreHOB TaMOXEHHOro coto3a
(EAC);

— Kracc 3awuTtbl OT NOpaxeHus anekTpuyeckum Tokom no NOCT 12.2.007.0;

— 3aBOACKOWN HoMep npubopa u rod BbIMycka;

— TOBapHbIN 3HaK;

— CTpaHa-usrotToBuTENb.

Ha notpebutenbckyto Tapy HaHOCATCS:

— HaumeHoBaHwue npubopa;

— eVHbI 3HaK obpalleHus MPOAYKUMW Ha PbIHKE FOCYy[apCTB-YreHOB TaMOXeHHOro coto3a
(EAC);

— CTpaHa- U3roToBUTEb;

— 3aBOACKOM HoMep npubopa 1 rof Bbinycka.
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11 TpaHcnopTupoBaHue U XpaHeHue

11.1 MpubGopbl TpaHCMOPTUPYIOTCS B 3aKpbITOM TpaHcropTe ntoboro Buga. KpenneHue tapbl B
TPaHCMOPTHLIX CPeAcTBax AOMKHO MPOM3BOAUTLCA COMNAcHO npasunam, AeiCTBYIOWMM Ha COOTBET-
CTBYIOLLMX BUAAX TpaHcnopTa.

11.2 Ycnosus TpaHCNOPTUPOBaHWNA OOMKHbLI cOOTBeTCTBOBaTh ycrnosusm 5 no FOCT 15150-69
npyn TemnepaTtype OKpyXaroLlero Bosgyxa oT MuHyc 25 go +55 °C ¢ cobniogeHvem mep 3almutbl OT
yAapoB 1 BUbpauui.

11.3 lNepeBo3ka OCyLLECTBSETCA B TPAHCMOPTHOW Tape MOLUTYYHO UMW B KOHTEWHEpaX.

11.4 YcnoBus xpaHeHVs B Tape Ha CKrnage U3roToBMTENs 1 noTpebutenst 4OMKHbI COOTBETCTBO-
BaTb ycnosusim 1 no FOCT 15150-69. B Bo3gyxe He [OSMKHbI MPUCYTCTBOBaTL arpeccuBHbIE MpUMe-
cu. Mpubopbl crneayeT XpaHWUTb Ha cTennaxax.

12 KomnnekTtHocTb

Mpu6op 1 wr.
MacnopTt 1 ak3.
PykoBoacTBo no akcnnyatauum 1 9K3.
[apaHTUiHbIA TanoH 1 ak3.

MpumeyaHue — M3rotoBuTenb octaBnseT 3a coboi NpaBo BHECEHWUSI AOMOMHEHWUIA B KOMMIEKT-
HOCTb n3genus. MonHas KOMNNEeKTHOCTb yKa3blBaeTcs B nacnoprte Ha npmbop.
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13 lapaHTUiHbIEe 0GA3aTenbLCTBA

13.1 W3rotoButenb rapaHTupyeT cooTBeTcTBME nMpubopa TpeboaHuaMm TY npu cobnogeHunm
YCMOBWI 3KcnslyaTauuu, TPaHCNOPTUPOBAHUSA, XpaHEHUS U MOHTaxa.

13.2 MapaHTUHbBIN CPOK aKcnyaTaumm — 24 mecsia co AHS NPOAaXM.

13.3 B cnyyae Bbixoga npubopa v3 CTpos B TeYEHUE rapaHTUHOrO Cpoka npu cobniogeHum
nosib3oBaTenemM ycroBuin aKcrnyaTaunu, TPaHCNOPTUPOBaHUS,, XpaHEHUss 1 MOHTaxa npeanpusitne
M3roToBuTENb 0653yEeTCA OCYLECTBUTL €ro GecnnaTHbIi PEMOHT UK 3aMeHy.

13.4 Mopsapok nepegayn npubopa B pEMOHT coaepXaTtcs B NacnopTe U B rapaHTUAHOM TasrioHe.
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MpunoxeHue A.

Thapyx.

Cxema cucrtembl otonneHusa u NrBC

/:

ex1 (Tiapyx Wk Trp) K3P oron.
22 (To) TPM32
BX.3 (Tomn.) K3P 'BC
Bx.4 (Trec)
Trec K3P rBC
—= npsmas Boga
KoHTyp ropsiyero Tenno-
BOZIOCHAOXEHMsI 0BMeHHMK
obparHas Boja
(L, —
Hacoc [BC

Toron. K3P otonnenus (~
I =

KoHTyp otonnenus

===

HACcoC oTonneHusa

Tenno-
0OMEHHMK

npsmas Boga

p3 e

T(,ﬁ,,fr obparHasi Boa

PucyHok A.1 — Cxema cuctembl otonneHusa u rBC
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MpunoxeHue b. NaGapuTHbIe U YCTaHOBOYHbIE pa3mepbl Npubopa

. dukcaropbl NNLEBas NaHeNb WwuTa
—~— | ®
I N
== | 7
1 2 |
@ B U
~|_| )-—"’/— !
145 9% [ .
%
4”—’1—11—-"
~H.<15

PucyHok B.1 — FaGapuTHble n ycTaHOBOYHble pa3mepbl TPM32-1114
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144

dbukcatopbl

< JiileBasi naHesb WyTa
A

138

coo00000

PucyHok B.2 — F'a6apuTtHble n yctaHoBOYHble pasmepbl TPM32-1117
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Bup c3agn Bug cnepegmn Bug c6oky

YnnoTtHeHve
.
Y \ A
o ; .

A

A N

0102 7 135 108 ‘

3 ~2,5

PucyHok B.3 — Paamepbl TPM32-LL4, ycTaHOBNEHHOTO B WUT TONWMHOW 3 MM
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Buga c3agu Bwua cnepeau Bug cboky

~—
14 e
o
3 [g
{
161 169 6

PucyHok B.4 — Paamepbl TPM32-LL7, ycTaHOBNEHHOTO B WUT TONWMWHOW 3 MM

52



MpunoxeHune B. CxemMbl noakno4vyeHnsa npubopa

[1]2]3]4]5]6]7]8]9][10[11]12]13]14]
1516]17[18]19]20[21|22|23]24] 25| 26| 27] 28|29

TPM32-114

30[31]32]33[34]35]36]37[38]39]40]41]42]43] 44
[4546]47]48]49]50(51[52[53]54]55]56 |57 58]

PucyHok B.1 — Cxema pacnonoxeHusi KneMMHbIX coeauHutenen TPM32-1114

53



' ! ~ Unur.K3P
K3P I:: K3P !:]
L

|
[ 1
[A12[3[4[5]6] 7189 10[11[12][13]14]

OTK% 3aKp. 3aKp. OTKp.
3Por K3Prec

15|16|17|18|19|20|21|22|23|24|25|26|27|2ﬂ2|9

PaspeLuenve
[leHb/Houb penakTMpoBsaHms
napameTpoB
THapy)K. T06p. Toron. Trec
TC TC TC TC

30131132 33]34]35] 36] 37 38[39] 40 41]42] 43] 44
| [45[46]47]48]49[50] 51]52] 53] 54] 5556 57[58] |

CETb A B
RS-485

PucyHok B.2 — Cxema nogkniovyeHua TPM32-L4
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Unur.

K3P 0 - . @ Thapyx
- q @ (2 J K3P, o0, @ %
I @ @ @ Totpar.
K3P @ Q omp. @) ﬂ
o
| @z o= & .
Paspeluenme pe n;;aumq @ @ @ @'_T_cz}'+
P napa?ne&?)os P I:@ @ @ Tree
® ® @ ==H
[lenb (OTKﬂ.)/Iﬁ @
Houb (BKn.) @
B —1(2) @ @ @ »
OO temszwy [C|@—"

PucyHok B.3 — Cxema nogknioveHua TPM32-L17
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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 nogkntouyeHus TPM32-X.X.RS k agantepy cetu AC3M
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Anantep AC4

CeTr RS-I485
MpuGop TPM32-X.XX.RS Lo Usa usea MK
Llenb [Kou KoH| Llenb
Lens B Vec |1 — 1] Vcc
D- [2— 2| D-
RS+/A
RSB D+ (3 }—3| D+
GND| 4 —— 4 | GND
Mpubop Net
paop ™ usB
Ve MuTame
Mpu6op TPM32-X.XX.RS o +58
pudop -XX. Dx_l<—rusB MK
GND
Lenb |
RS+/A
RS-/B
Mpubop Ne64 : :

PucyHok B.5 — Cxema nopgkniovyeHusa TPM32-X.X.RS k apgantepy cetn AC4
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MpunoxeHue I'. 3aaaHne napameTpoB OTONUTENbHbLIX rpacdnKoB
.1 Tpadpukn TyCT.OTOI'I = f(THapym) n ToGp.max = f(THapym) mnn TyCT.DTDI‘I = f(Tnp) n ToGp.max = f(Tnp); obpaba-
TbiBaeMble Npubopom npwu akcnnyatauum, B obLiem cryvyae npeactaBnaoT cobov KyCOUHO-NMHERHbIe
dyHKUMN C ABYMS Touykamu msnoma («A» un «B»), mapameTpbl KOTOpbIX 3a4alTcst norib3oBaTenemM
(He3aBUCUMO ANs Kaxaoro Tuna rpacpuka) npy nporpaMmMmupoBaHum 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 KOopAMHATHLI TOYEK ero nanoma «A» 1 «B» (T. e. B JaHHOM Criy4ae 3a4aTth A1 KaKA0M TOUKM
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3HaYeHWe TemnepaTypbl HAPYXXHOro BO34yXa U COOTBETCTBYHLLEE EMY 3HA4YeHUe YCTaBkU Temnepa-
TYpbl B KOHTYPE OTOMNMEHUS).

3agaHune koopamHaT Touek usnoma rpaduka Tyeroron = f(Thapyx) MPOU3BOANTCA NPU NPOrPaMMMpO-
BaHuv napametpos Y- L. U-04 npuGopa.

IMpu 3TOM ANs TOUKU M3rioma «A» 3HaueHve TeMnepatypbl Tuapx (A) 38aaeTcs B napavetpe U { a sHa-
yeHue ycTaBkU Tyeromn (A) — B Napametpe L-02.

[ns Toukm nanoma «By 3HaueHue Temnepatypbl Tapx (B) 3a0aetcs B paboyem napamvetpe U-19, a 3Ha-
YeHve ycTaBku Tyeroron (B) — B Nnapametpe H-IH4.

Mpwn 3apgaHun napameTpos rpaduka Tycroron = f(Tuapyx) AOIMKHO cOBNIOAATLCS BLINOMHEHWE Che-
AYIOLLUX YCMOBUIA:

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

— 3HayeHune Tyer.oron (A) OOMMKHO ObITb MeHbLUE 3HAaYeHUST Tyer oron (B);

— ycTaBkU Tyeroron-(A) U Tyeroron (B) AOMKHBI MIMETH MONOXKUTENBHBIE 3HAYEHWS U ObiTb He MeHee 10,0°C.

.3 Cnocob 3apgaHvs KoopauHaT ANs Todek nanoma rpaduka Tospmax = f(Tuapyx) @HANOrM4eH ns-
NIOXEHHOMY B M. .2, HO MPOM3BOAUTCA NPU NporpaMMupoBaHuK napameTpos -5 -8,

IMpy 3TOM 3HaueHvie Temnepatypbl T (A) 380aeTcst B napameTpe LA, sHaueHre yctaBk Tospma (A) — B Na-
pametpe L-E; aHaueHe Tennx (B) —B napametpe LT aHaueHve Tosomax (B)— B napavetpe L-H,

"4 TMpy HeoBXoaMMOCTU UCMONb30BaHWSI B CUCTEME OTOMUTENBLHOTO rpadmka Tyerorn = f(Thp) 38AaHME
KOOPAMHAT [Ns TOYEK €0 U3rioMa NpOoM3BOAMTCS MPU NporpaMmMuposaHumn napametpos -7 LU,

Mpumep rpadpuka Tyeroron = f(Trp) NpUBEAEH Ha pucyHke IM.2.

Mpn aTOM ANs TOUKM M3noma «A» 3HaueHue TemnepaTypsl T, (A) 3agaetca B napameTpe U-0{
3HayeHue yCTaBkU Tyeron (A) — B napametpe U-02. [ins Touku usnoma «B» sHaueHue Temnepatypbl
T (B) 3anaeTcs B pabouem napameTpe -1, a 3HaueHme yctasku Tyer oron (B) — B Nnapametpe H-I4.
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U-02
0353 ®

Tycr.o‘ron. = f(Tnp.)

009

g500| &

B
}
|
I

70 150 °
U-0 o ™
8100 1540

PucyHok .2

Mpu 3apaHyv napameTpos mpadovika Tyeroron = f(Trp) AOTMKHO COBNIOAATECA BLINOMHEHNE CIIEAYHOLLIVX YCIOBWN:

— 3HayeHune Ty (A) AOMKHO BbITh Bonblue 3HaYeHns Ty, (B);
— 3HayeHne T ycroron (A) AOMKHO ObiTb Gonblue 3Ha4eHUs Tycroon (B); ycTaBkM Tycroron (A)
N Tycroron (B) AOMKHBI MIMETH NONOXUTENBHbIE 3HaYeHUs 1 BbITb He MeHee 10,0 °C.
.5 3agaHue koopanHaT Ans Todek nanoma rpadmka Tosp, max = f(Trp) @HANOMYHO M3nNoxeHHOMy B . 4,
HO MPOM3BOAWTCS My NporpamMmuposaHum napametpos L-115.. L-IH Mpu atom 3HaueHre Temnepatypbl Toy(A)
3apaeTcs B paboyem napametpe L-f5, a sHaueHue ycTaBkn Tospmax(A) — B Napametpe -0 u sHaueHve Ty(B)
3apnaetcst B napametpe LY-I7, a sHaueHure Togpmax (B) — B napameTtpe L-LH.
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Mpunoxexue [. NMporpammupyembie napameTpbl Nnpudopa

BHumaHue! 3anpeluaeTcs U3MeEHATL NapaMeTpbl C LWMMPOM, He OnNMcaHHOM B AaHHOM [Mpuro-
KEHWUW, N yCTaHaBNNBaTb 3HAYEHUA NapamMeTpoB BHE yKasaHHOro AuanasoHa.

Ta6nuua [.1 — MapameTpb! rpynnbi «U»

LWndop H Ounana3oH 3aBopackas
asHauyeHue nNapameTpa o
napameTtpa 3Ha4YeHUn yCcTaHOBKa
3HauveHune Temnepatypbl Tyapyx(A)
U'u ’ rPaCbVlKa TVCT.OTOI'I= f (THapyx() -50,0199,9 °C UDHH
nnm Top (A) rpaduka Tyeroron = f (Trp)
3HauyeHue yctaBkn Tyeroron (A)
u-ne rpadpuka Tyeroron = f (Thapyx) 010,0...199,9 °C oyen
mnn T‘ICT.DTDI‘I = f (TI'ID)
3HauveHune Temnepatypbl Tyapyx(B)
- rpadpuka Tyer.oron= f (Thapyx) -50,0...199,9 °C 250
mnu Trp (B) rpadomka Tyeroron = f (THP)
3HauyeHue yctaBkh Tyeroron (B)
o4 |rpacovka Tyeromon = f (Tuapyx) 010,0...199,9 °C gas o
nnn TycT.oTon = f (Tnp)
3HauyeHune Temnepatypbl Tyapyw(A)
u-gs rpadpuka Tospmax= f (Thapyx) -50,0...199,9 °C oogn

mnn Trp (A) rpadonka Tosp.max = F (Trp)
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OkoH4aHue Tabnuubi 1.1

LWndop H Ovanas3oH 3aBoackas
asHayeHue nNapameTpa o
napameTpa 3HaYeHUn yCTaHOBKa

3HauyeHue yctaBku Tobp.max (A) o

u-og rPadVKa Tospmex = T (Tuappe) MM Tospmar = f (Tap) 010,0...199,9°C 0380
3HauveHne TemnepaTypbl Tyapyx(B)

U'U‘, rpa(bWKa ToGp.max= f (THapym) -50,0...199,900 .Eﬂﬂ
mnn Ty (B) rpadmka Tosp.max = F (Trp)
3HauyeHue yctaBku Tobp.max (B) o

U0 | oacuka Tospmex = f (Tupp) N Togp max = f (Tap) 010,0..199,9°C|  OBf
BenuvuunHa casura rpadpmka Tyeroron = T (Thapyx)

u-09 unu rpadouka Tyeroron = f (Trp) B HOUHOM pexume pabdo- | -20,0...020,0°C ooen
Tbl CUCTEMbI
3HaueHue ructepesuca A npu BbINOMHEHUN pexrma o

u-a no n. 4.3 (ToNbKO NONOXWUTENbHbIE Yncna) 000,1...010,0°C oo
3HauveHune yctaBkn Tyer.rec B KOHTYpe ropsivyero Bogo- o

- CHaBKEeHNS 010,0...199,9°C HHHH
3HayeHne 30Hbl HEYYBCTBUTENBHOCTY o

u-e B KOHTYpe ropsidero BogocHabxeHus 000,0..010,0°C oo

T 3HayeHne 30Hbl HEYYBCTBUTENBHOCTM B KOHTYpE 000.0...010,0°C o

oTonneHunsa
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Ta6nuua [1.2 — MNapameTpsbl rpynnbi «P»

Wndp napa- | Tvn kopny- HasHaveHve napameTpa .El.uanasol-t 3Hauve- | 3aBoAckas
MeTpa ca HUK yCTaHOBKa
Tun BxogHbIX TC:
—TCM (0. =0,00426 °C ") xx.01 xx.0{
%) —TCM (a =0,00385 °C ") xx.02
—TCI (a = 0,00391 °C ") xx.03
— TCM (o = 0,00428 °C ") xx.04
Tun BxogHbIX TC:
p.O! — TCM50 (o = 0,00426 °C ') 0000
— TCM50 (a = 0,00385 °C ) 0001
—TCM50 (a = 0,00391 °C ") 0002
w7 — TCM50 (o = 0,00428 °C ") 0003
— TCM100 (0. = 0,00426 °C™) 0004
— TCIM100 (« = 0,00385 °C™) 0005
— TCI100 (o = 0,00391 °C™) 0006
— TCM100 (0. = 0,00428 °C™) 0007
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MpogonxkeHue Tabnuubi .2

Windpp napa- Tun kop- HasHa4yeHue napameTtpa | [AnMana3oH 3Ha4YeHUN 3asoackan
MeTpa nyca yCTaHOBKa
CkopocTb obMeHa no RS-485:
2,4 kbutic 0 c
4.8 kbut/c 1
9,6 kbut/c 2
14,4 xbut/c 3
P-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 w7 4YeTHOCTb 1
HEYeTHOCTb 2
PN L4 Kog cesasv npubopa c MK 1t 1t
) L7 KonunyectBo cton-6ut He pepaktupyetcs i
P-05 L7 Anpec npubopa B cetn RS485 0...2047 &
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OKoH4YaHue Tabnuubl 1.2

Wndp na- | Tun kop- H [vana3oH 3Ha- |3aBoackas
a3HavyeHue napameTpa -
pameTpa nyca YeHUn yCcTaHoBKa
m Pe3epBHbin napameTp Ana mogepHusaumm | He pegaktupo- og o
npubopa BaThb!
P.IE [nvHa agpeca npubopa Onst Modbus He Iy
w7 B ceTn RS-485: ncnonb3yeTcs
8 but 0
11 6ut 1
P-07 L7 3agepxka oTBeta no cetn RS-485, mc 0...50 {
1 KOcTMpoBKa (Npy NOAKMOYEHHOM COMpo- B4R BMR
TmBneHun 50 nnm 100 Om (B 3aBUCUMOCTMN
P-E w7z ot P- {) k kaHany Tuapyx)
2 YcTaHOBKa 3aBOJCKMX 3HAYEHUI KOHU- e e

rypaLMOHHbIX NapameTpoB

MpumeyaHue — Yucro, 3agaHHoe B paspsifax, OTMEYeHHbIX 3Hakamu (Xx), Ans AaHHoro paGoye-
ro napameTpa B pacyeT He NPUHMMAETCS.
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Ta6nuua [1.3 — NapameTpsbi rpynnbl «F»

Windpp HasHauyeHue napameTpa OnanasoH 3Ha4YeHumn 3asoackan
napametpa yCTaHOBKa
F-O! [Koppektupyoulee 3HaYeHne Anst Tapyx -20,0...020,0 °C L H
F-0P Koppektupytouiee 3HaveHne ans Toep -20,0...020,0 °C oonn
F-03 Koppektupytowee 3HaveHne ans Toron -20,0...020,0 °C [ H
F-IM Koppektupytouiee 3HadeHve ans Trec -20,0...020,0 °C aoan
F-05 3HaueHue «nonockl punsTpa» ansa T, 000,0..199,9 °C oon

rapyx 000.0 — OTKI1.
3HayeHne «NOCTOSTHHOW BpeMeHU unb- 0000...0099 0000
F-OB 1 0ay AN Tuspye 0000 — OTKN. M=
000,0...199,9 °C
F-II 3HaveHue «nonockl punbTpa» Ansa Teep 000.0 — OTKN. ouon
3HayeHne «NOCTOSTHHOW BpeMeHU husb- 0000... 0099 0000
F-08 Tpa» ansa Tosp 0000 — OTKI. 0003
000,0...199,9 °C
F-09 3HaueHue «nonockl punbTpa» Ansa Teron 000.0 — OTKI. oan
3HayeHne «NOCTOSTHHOW BpeMeHU husb- 0000...0099 0000
F- 8 |ipa» ans Toe 000.0 — OTKI1. 00
000,0...199,9 °C
F-1 3HayeHue «nomnockl punbTpay Ansa Trec 000.0 — OTKI. ouon
3HayeHne «NOCTOSTHHOW BpeMeHU unb- 0000...0099 0000
F-&  |ipas ans Trao 0000 — OTKI. 0003
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Ta6nuua [1.4 — MapameTpsbl rpynnbi «A»

LWndp Tun H Ounana3oH |3aBopckas
asHayeHue nNapameTpa .
napameTpa | kopnyca 3Ha4YyeHuM, |ycTaHOBKa

Yucnosoe 3HauyeHve S no n.4.5 ons KoHTypa 0000...0010

R-O! L4, W7 [oTonneHus 0000 — K3P oot

OTKI1.
A2 L4, W7 3Ha4veHune KoachdmumeHTa T 0000...0050 s
’ ONs perynaropa KoHTypa oTonsieHus

3HauveHne koadpmumenTa K

A-03 L4, W7 ANSA peryngaropa KoHTypa OToMieHus 0001...9000 0050
Yuncnosoe 3HauyeHue S no n.4.5 ons KoHTypa 0000...0010

R-LM 4, Wz (rec 0000 — K3P oog

OTKI1.

A5 L4, W7 3HaveHue koathbdumumeHTa Tt ana perynartopa 0000...0050 s
KoHTypa BC

A5 L4, L7 3HaveHve koadbdpmmeHTa K ans perynstopa KoH- 0001...9000 0
Typa lBC
Pexum perynsartopa:
— aganTtauus perynsaropa oTkIodeHa 0 o

R-I7 7 — BKIMOYEHa ajanTtaums perynsaropa KoHTypa 1
oTonneHns
— BKJIHOMEHA afjanTtaumsi B KoHType MBC 2
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MpunoxeHune E. KomaHabl ynpaBneHnsa npnbopom no cetn RS-485

E.1 KomaHgbl npotokona OBEH

KomaHgbl npotokona OBEH onucaHbl B Tabnuue E. 1

Ta6bnuua E.1
KomaHnpa HASH OaHHble [aHHble YTeHns MpumeyaHue
3anucu
O6wWwue napameTpsbl (HET MHAEKcaLMM)
Mmsa npubopa 0xD681 HeT Ctpoka ASCII, 5 6ant Tonbko yTte-
dEv TRM32 HVe
Bepcwus npoLumBku 0x2D5B HeT ASCII, 5 6ant Vx.yy Tonbko yTte-
VEr X — Homep Bepcuu, Hue
YY — Homep nogsepcumn
lMpuunHa nocnegHero 0x92ED HeT BYTE: Tonbko yTe-
cTapTa nporpaMmbl Npu- But 0 — cCHxXeHne nuTaHus; HVe

6opa
exit

But 1 — BKnloveHne nuTa-
HUST;

but 3 — cTopoxxeBon Tan-
mep;

But 6 — ncyepnaHue creka;
BuT 7 — nepenonHeHne
cTeka
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MpoaomxeHue Tabnuubl E.1

Komavga | HASH | [laHHble 3anucy | YTeHus [ Npumevanue
KoHdurypaumoHHble napameTpbl cetu RS-485 (HeT nHgekcaumm)

CKopoCTb 0xB760 | Byte: 3anuck/MTeHve
obmeHa 0 - 2,4 kbur/c; Mo ymonuaHuto — 2
BPS 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 xbut/c;

8 — 115,2 kbut/c
Twn koHTponst | OXE8C4 | Byte: 3anvce/UTeHne
YeTHOCTU 0 — KOHTPONSI HET; Mo ymonuaHuio — 0
PrtY 1 — 4yeTHOCTb;

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

Oble KOMaHabl B CETU
OnuHa agpe- 0x1ED2 | Byte: 3anuce/MTeHne
ca 0 — 8 6uT; Mo ymonuanuo — 0
A.Len 1-116ur
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MpogonxeHue Tabnuub E.1

KomaHnpa HASH OaHHble | [JaHHble YTeHunA MpumeyaHue
3anucu

3agepxka nepenaydn Keu- 0xCBF5 | Byte: ot 0 go 50 3anucb/YTeHune
TaHuun OT1 0 go 50 mc. Mo ymonuanuio —1
rS.dL
3anucb 3MeHeHun B 0x8403 Het Tonbko 3anucb
EEPROM u nepectpoiika
UART
Aply
Kon nocnenHen cetesomn 0x0233 Het Byte: ot 0 go 255 | Tonbko YTeHue

oLmnodKM

Mocne BktoYeHUs

Kogbl owumnbok B onucaHmm

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

MapameTpbl rpynnb L 0xAA4C WORD 3anucb/UTeHre

PrmU OnucaHune napameTpos B
MpunoxeHun O

MapameTpsl rpynns! P 0x410D WORD Banuck/MTeHne

PrmP OnucaHune napameTpos B
MpunoxeHun O

MapameTpsl rpynnb! F 0x7D6F WORD Banuck/MTeHne

PrmF OnucaHune napameTpos B
MpunoxeHun O

MapameTpsl rpynns! A 0x3A8B WORD B3anucb/UTeHre

PrmA

OnwuncaHue napameTpoB B
MpunoxeHun O
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OkoHyaHue Tabnuubl E.1

KomaHga HASH OaHHble OaHHble YTe- MpumeyaHue
3anucu HUA
OnepaTtuBHble NapameTpbl
M3mepeHHoe 3HaveHne 0xB8DF | Het Float_32 Tonbko YTeHue
Temneparypsbl (IEEE 754) WHpexke (B agpece):
0 — HapyxHas Temne-
patypa
1 — TemnepaTtypa 06p.
BOAbI
2 — Temnepartypa
oTomnneHns
3 — Temnepatypa BC
YcraBka 0xD713 | Het Float_32 Tonbko YTeHue
«Temnepatypa obp. max.» (IEEE 754)
SP.h
YcraBka O0x2FA6 | Het Float_32 Tonbko YTeHue
«TemnepaTtypa OTOMNEHUs» (IEEE 754)
SP.w
YcraBka 0x39D8 | Het Float_32 Tonbko YTeHue
«Temnepatypa 'BC» (IEEE 754)
SP.B

Mpumeyanue — lMpu BbinonHeHun komang PV, SP.h, SP.w, SP.B, ecnu pe3ynbtat namepeHus
HEKOPPEKTHbIN, TO Ha KoMaHdy Bo3BpawaeTcs 3HadeHne NaN c ykasaHuem Tuna MCKMIOUYUTENbHOM
cuTyauum B Mnaguuem Gavite. KogupoBaHue UCKNMIOUYUTENBHBIX CUTYaLMi NpuBeaeHo B Tabnuue E.2

71




Ta6nuua E.2

CraTtyc usmepeHus Koga vckniountensHom cuTyaumm ansa komaHg PV,
SP.h, SP.w, SP.B B Mnaguwewm Gainrte
[aHHble He roToBbI 0xF6
O6pbIB AaTyuka 0xFD

E.2 KomaHabl npotokona ModBus

[Onsa npotokona ModBus peanu3oBaHo BbINOMHEHWE criedyowmnx yHKLNIA:

— 03, 04 (read registers), YTeHVe 0QHOrO NN HECKONBKUX PErUCTPOB;

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

— 17 (report slave ID), 4TeHne nmeHn npubopa u BEpCUM MPOLLIMBKY.

Ecnn appec npubopa paBeH Hymo, Ans ModBus aTo LumpokoBelyaTenbHbI agpec, To npubop
GyaeT BbINOMHATbL KOMaHAbl 3anucK, HO He ByaeT OTNPaBNSATb KBUTAHLMW HA NPUHSATBIE KOMaHabl. Ha
appeca, 6onblive 247, npubop pearnpoBatb He OyaeT.

Ons dyHkumn 03, 04 npy NonbITKe NpoYUTaTh KONMYECTBO PErMCTPOB, MOMyYaeMblX 3a OAWH 3a-
npoc Gonblue MakCMManbHO BO3MOXHOMO 3HayeHusi, Bo3spalyaetca owwubka 4 (FAILURE IN
ASSOCIATED DEVICE).

Onsa dyHkumm 06 npy nonbITke 3anucaTb PerucTpbl, He NpeaHa3HavYeHHbIe ANs 3anvcy, Bo3spa-
waetcs owubka 2 (ILLEGAL DATA ADDRESS), a npu nonbiTke 3anncaTe HeQOMyCTUMbIE 3HAYEHVS B
nore AaHHblX, Bo3Bpawyaetcs ownbka 3 (ILLEGAL DATA VALUE).

Mpu nonbiTke obpalleHns ¢ HoMepaMn He peanusoBaHHbIX (PyHKUMIA Bo3BpaLlaeTcs ownbka 1
(ILLEGAL FUNCTION).

CTpyKkTypa 3anpoca v oteeTa ans dyHkuumn 17

PyHkuma 17 obecneumBaeT YTeHWe nMeHu npubopa n Bepcuio nporpammHoro obecnevexus. B
Tabnuue E.3 npegcraBreH 3anpoc Ha YTeHMe UMEHU 1 BepCUmM NporpaMmHoro obecneyenns npubopa
c agpecom 12. OTBeT Ha pyHKUM0 17 NpeacTasneH B Tabnuue E.4.
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Ta6nuua E.3

Appec PyHKUMA KoHTponbHasi cymma
12 17 Y4
Ta6bnuua E.4
Aapec PyHKUMA Kon. 6anT AaHHbIX OaHHble 15 6anTt KoHTponbHasi cymma
12 17 15 TRM32 VerX.YY Y44

Mpumeuanme — MNonsa X n YY onpeaensoTcs NpeanpusiTueM-n3rotoBUTeNeM.

Ha3sHaueHue pernctpos, ncnonb3yembix Ans gyHkuuii 03, 04, 06, npuseaeHsl B Tabnuue E.5.
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Ta6bnuua E.5

KomaHaa

Anpec

perucTpa

[OaHHble 3anucu

[aHHble YTeHus

MpumeyaHue

O6wue napameTpbi

MpuynHa nocnegHero
cTapTa nporpammbl
npubopa

exit

0x0145

Het

Word_16:

0 — cHwxeHne
nMTaHus;

1 — BKIIOYEHNE
nMTaHus;

3 — cTopoxeBon
Tanwmep;

6 — ncyepnaHue
cTeka;

7 — nepenonHe-
Hue cTeka

Tonbko YTeHne

Koa nocnenHen ce-
TEeBOW OLWNOKM
n.Err

0x039B

Het

Byte: 0...255
Mocne Bkntoye-
HUs

npubopa — 0

Tonbko YTeHne
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MpoaomxeHune Tabnuubi E.5

KomaHaa Aapec [aHHble 3anucu/yTeHus MpumeyaHue
peructpa
KoHdpurypaumnoHHbie napameTpbl cetu RS485
CkopocTb 0bmMeHa 0x03AF Word_16 : B3anuce/UTeHne
BPS 0 - 2,4 kbur/c; Mo ymonuanuio — 2
1 - 4,8 kbut/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 kKoHTpoOns 0x03B0 Word_16 : 3anuce/UteHune
YeTHOCTU 0 — KOHTPONSI HET; Mo ymonuanuio — 0
PrtY 1 — YeTHOCTb;
2 — HEYETHOCTb
KonnyecTtBo cTon- 0x03B1 Word_16: 0—oauH 3anuce/UTteHne
out
Shit
3apepxka nepegaun | 0x03B5 Word_16: 0...50 B3anuce/UTteHne
KBUTaHLMN 0...50 mc Mo ymonyaxuio — 1
rS.dL
Appec npubopa 0x03B2 Word_16: 1...247 B3anuce/UTeHne
Addr Mo ymonyaHuto — 16
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MpogonxeHue Tabnuusl E.5

Komanpa Apnpec pe- OaHHble OaHHble MpumeyaHue
rucTpa 3anucu YTeHUsA
3anucb 3MeHeHun B 0x0478 Word_16: 0 Tonbko 3anucb

EEPROM u nepectpoiika
UART

Aply
KoHdurypaumoHHbie napameTpbl

MapameTpbl rpynnes U 0x0000 Word_16 3anuce/UTteHne

PrmU uU-01 OnucaHne napameTpoB
B MNpunoxexun [

MapameTpbl rpynnes U 0x0001 Word_16 3anuce/UTteHne

PrmU u-02 OnucaHne napameTpoB
B MNpunoxexun [

MapameTpbl rpynnes U 0x0002 Word_16 3anuce/UTteHne

PrmU u-03 OnucaHne napameTpoB
B MNpunoxexun [

MapameTpbl rpynnes U 0x0003 Word_16 3anuce/UTteHne

PrmU u-04 OnucaHve napameTpoB
B Mpunoxexun [

MapameTpbl rpynnes U 0x0004 Word_16 3anuce/UTteHne

PrmU u-05 OnucaHve napameTpoB
B Mpunoxexun [

MapameTpsbl rpynnbl U 0x0005 Word_16 3anuce/UTeHune

PrmU U-06

OnucaHne napameTpoB
B Mpunoxexun [
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MpopgonxeHue Tabnuusl E.5

KomaHga Apnpec pe- OaHHble OaHHble MpumeyaHue
rucTpa 3anucu YTeHUsA

MapameTpbl rpynnes U 0x0006 Word_16 3anuce/YTeHune

PrmU u-07 Onwuncaxue napameTpoB
B MNpunoxexun O

MapameTpbl rpynnes U 0x0007 Word_16 3anuce/YTeHune

PrmU u-08 Onwncaxue napameTpoB
B MpunoxeHun [

MapameTpbl rpynnes U 0x0008 Word_16 3anuce/YTeHune

PrmU u-09 Onwncaxue napameTpoB
B MpunoxeHun [

MapameTpbl rpynnbl U 0x0009 Word_16 3anuce/UTeHune

PrmU u-10 Onwuncaxue napameTpoB
B MpunoxeHun [

MapameTpsbl rpynnbl U 0x000A Word_16 3anuce/UTeHune

PrmU u-11 Onwuncaxue napameTpoB
B MpunoxeHun [

MapameTpbl rpynnbl U 0x000B Word_16 3anuce/UTeHune

PrmU u-12 Onncaxue napameTpoB
B MpunoxeHun [

MapameTpbl rpynnbl U 0x000C Word_16 3anuce/UTeHune

PrmU u-13

OnvcaHue napaMeTpoB
B MpunoxeHun [
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MpogonxeHue Tabnuusl E.5

KomaHga Anpec pe- OaHHble | [JaHHble MpumeyaHue
rucrTpa 3anuMcu | YTeHusA

MapameTpbl rpynnel P 0x0100 Word_16 3anuce/UTteHne

PrmP P-01 OnucaHne napameTpoB B
Mpunoxenun

MapameTpbl rpynnel P 0x0101 Word_16 3anuce/UTteHne

PrmP P-02 OnucaHne napameTpoB B
Mpunoxenun [

MapameTpbl rpynnel P 0x0102 Word_16 3anuce/UTteHne

PrmP P-03 OnucaHne napameTpoB B
MpunoxeHun [

MapameTpbl rpynnbl P 0x0103 Word_16 3anucb/UTeHune

PrmP P-04 OnucaHne napameTpoB B
MpunoxeHun [

MapameTpbl rpynnbl P 0x0104 Word_16 3anuce/UTeHune

PrmP P-05 OnucaHne napameTpoB B
MpunoxeHun [

MapameTpbl rpynnbl P 0x0105 Word_16 3anuce/UTeHune

PrmP P-06 OnucaHve napameTpoB B
MpunoxeHun [

MapameTpbl rpynnbl P 0x0106 Word_16 3anuce/UTeHune

PrmP P-07

OnuvcaHne napaMeTpoB B
Mpunoxenun [
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MpogonxeHue Tabnuusl E.5

KomaHga Anpec pe- OaHHble | [JaHHble MpumeyaHue
rucrTpa 3anuMcu | YTeHusA

MapameTpbl rpynnbl F 0x0200 Word_16 3anuce/UTteHne

PrmF F-01 OnucaHne napameTpoB B
Mpunoxenun

MapameTpbl rpynnbl F 0x0201 Word_16 3anuce/UTteHne

PrmF F-02 OnucaHne napameTpoB B
Mpunoxenun [

MapameTpbl rpynnbl F 0x0202 Word_16 3anuce/UTteHne

PrmF F-03 OnucaHne napameTpoB B
MpunoxeHun [

MapameTpbl rpynnbl F 0x0203 Word_16 3anucb/UTeHune

PrmF F-04 OnucaHne napameTpoB B
MpunoxeHun [

MapameTpbl rpynnbl F 0x0204 Word_16 3anuce/UTeHune

PrmF F-05 OnucaHne napameTpoB B
MpunoxeHun [

MapameTpbl rpynnbl F 0x0205 Word_16 3anuce/UTeHune

PrmF F-06 OnucaHve napameTpoB B
MpunoxeHun [

MapameTpbl rpynnbl F 0x0206 Word_16 3anuce/UTeHune

PrmF F-07

OnuvcaHne napaMeTpoB B
Mpunoxenun [
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MpogonxeHue Tabnuusl E.5

KomaHga Anpec pe- OaHHble | [JaHHble MpumeyaHue
rucrTpa 3anuMcu | YTeHusA

MapameTpbl rpynnbl F 0x0207 Word_16 3anuce/UTteHne

PrmF F-08 OnucaHne napameTpoB B
Mpunoxenun

MapameTpbl rpynnbl F 0x0208 Word_16 3anuce/UTteHne

PrmF F-09 OnucaHne napameTpoB B
Mpunoxenun [

MapameTpbl rpynnbl F 0x0209 Word_16 3anuce/UTteHne

PrmF F-10 OnucaHne napameTpoB B
MpunoxeHun [

MapameTpbl rpynnbl F 0x020A Word_16 3anucb/UTeHune

PrmF F-11 OnucaHne napameTpoB B
MpunoxeHun [

MapameTpbl rpynnbl F 0x020B Word_16 3anuce/UTeHune

PrmF F-12 OnucaHne napameTpoB B
MpunoxeHun [

MapameTpbl rpynnbl F 0x020C Word_16 3anuce/UTeHune

PrmF F-13 OnucaHve napameTpoB B
MpunoxeHun [

MapameTpbl rpynnbl A 0x0300 Word_16 3anuce/UTeHune

PrmA A-01

OnuvcaHne napaMeTpoB B
Mpunoxenun [

80




MpogonxeHue Tabnuusl E.5

KomaHpa Aapec pe- DaHHble | OaHHble MpumeyaHue
rucrTpa 3anvMcu | YTeHms

MapameTpbl rpynnbl A 0x0301 Word_16 3anucb/UTeHune

PrmA A-02 OnucaHne napameTpoB B
MpunoxeHun [

MapameTpbl rpynnbl A 0x0302 Word_16 3anucb/UTeHune

PrmA A-03 OnucaHve napameTpoB B
Mpunoxenun

MapameTpbl rpynnbl A 0x0303 Word_16 3anucb/UTeHune

PrmA A-04 OnucaHve napameTpoB B
Mpunoxenun

MapameTpbl rpynnbl A 0x0304 Word_16 3anuce/UteHne

PrmA A-05 OnucaHve napameTpoB B
Mpunoxenun

MapameTpbl rpynnbl A 0x0305 Word_16 3anuce/UteHne

PrmA A-06 OnucaHve napameTpoB B
Mpunoxenun

MapameTpbl rpynnbl A 0x0306 Word_16 3anuce/UteHne

PrmA A-07

OnucaHne napameTpoB B
Mpunoxenun
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MpogonxeHue Tabnuusl E.5

KomaHga Appec [aHHble 3anucu/uyTeHus MpumeyaHue
peructpa
OnepaTuBHbIe NapamMeTpbi

M3mepeHHoe 0x02AA | Float_32 (IEEE 754) — pe3ynbTaT nsmepeHusi Tonbko yTe-
3HayeHve TeM- HVe
neparypbl
Hapy>XHOro
BO3ayxa
M3mepeHHoe 0x02B0 Float_32 (IEEE 754) - pesynbTaT n3amepeHus Tonbko yTe-
3HayeHue TeM- HVe
neparypbl 06-
paTHoOW BoAbl
M3mepeHHoe Float_32 (IEEE 754) — pe3ynbTat nsamepeHus Tonbko yTe-
3HayeHve TEM- 0x02B6 HVe
neparypsl
oTonsMeHust
MamepeHHoe Float_32 (IEEE 754) — pe3ynbTaT namepeHus Tonbko yTe-
3Ha4yeHve TeM- 0x02BC Hue

nepatypbl I/BC
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OkoHuyaHue Tabnuubl E.5

Komanpa Anpec pe- OaHHble OaHHble MpumeyaHue
rucrTpa 3anucu YTeHUsA
OnepatuBHble NnapameTpbl ansa TPM32-U7
YcTaBka 0x02C2 Float_32 (IEEE 754) Tonbko
«MakcumanbHas Temnepartypa 06- YyTeHne
paTHOW BOAbI»
YcTaBka 0x02C6 Float_32 (IEEE 754) Tonbko
«TemnepaTtypa oToMneHUs» YTeHve
YcTaBka 0x02CA Float_32 (IEEE 754) Tonbko
«Temnepatypa 'BC» YTeHue
Mpu6op TPM32-LLi4
TemnepaTypa HapyXHOro Bo3gyxa 0x80, 0x81 Float_32 (IEEE 754) Tonbko
YyTeHve
TemnepaTypa obpaTHO BoApl 0x82, 0x83 Float_32 (IEEE 754) Tonbko
YyTeHve
Temnepatypa oTonneHus 0x84, 0x85 Float_32 (IEEE 754) Tonbko
YyTeHve
Temnepatypa 'BC 0x86, 0x87 Float_32 (IEEE 754) Tonbko
YTeHve
PaccunTtaHHas ycTaBka TeMneparypbl 0x88, 0x89 Float_32 (IEEE 754) Tonbko
obpaTHoWM BOgb! OTOMEHNS YyTeHve
PaccunTtaHHas yctaBka oTonneHuns 0x8A, 0x8B | Float_32 (IEEE 754) Tonbko
YyTeHve
YcTaBka TeMnepaTypbl ropsyero Bo- 0x8C, 0x8D | Float_32 (IEEE 754) Tonbko
[OCHaGXeHns yTeHune
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MpumeyaHue — Ecnu pesynbTaTt U3MepeHust HEKOPPEKTHBIN, TO HA KOMaHAy BO3BpaLlaeTcs 3Ha-
YeHne Na C yCTaHOBMIEHHBIM TUMOM UCKIOYUTENBHOW cuTyauum B Mnaawem bante. KoguposaHue
UCKIMIOUUTENBHBIX CUTYaLuit npueeaeHo B Tabnuue E.6.

Ta6nuua E.6

CraTyc usmepeHusi

Koa vckniountenbHon cutyauum B Mnaglwem 6anrte

[aHHble He roToBbI

0xF6

O6pbiB gaTymnka

O0xFD

84




INucT pernctpaumm nameHeHum

Homepa nucroB (cTp. Bcero
Ne usmeHe- p (cTp.) [arta BHe-
nicToB Moanucb
HUA U3MEH. 3aMeHeH. HOBbLIX | aHHymnup. (cTp.) ceHusA
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