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BBepeHune

Hactoswee PykoBoactBO Mo aKkcniyatauum  npedHasHavyeHo  Ans  O3HaKOMIeHus
obcnyxumBaloLLero nepcoHana ¢ yCTpOMCTBOM, MPUHLMMIOM AENCTBUS, KOHCTPYKUMEW, TeXHUYecKon
aKcnnyatauuei n obcnyxmBaHveM brioka ynpaeneHus mukponpoueccopHoro TPM33 (B AanbHenwem
no TEKCTY MMeHyeMoro «npudop» nnn «TPM33»).

Mpnbop N3roToBneH B COOTBETCTBUM C TexHu4eckumu ycrouamu 4217-025-46526536-2010.

Mpubop un3roTaBnuBaeTcA B pPas3fnuuHbIX MoaudMKaUMsX, OTNMYaloWMxcs Apyr OT Apyra
KOHCTPYKTVBHbIM WUCMOSIHEHNEM, BXOAHbIMW YCTPOWCTBaMW, NpefHasHayYeHHbIMM Ans paboTbl C
TepMoMeTpamu COMPOTUBIEHNS (AaTynkaMm), U Hanmunem nHtepdenca RS-485.

WHdopmaums o BapuaHTe MoauduKaumm ykaszaHa B Kode MOCnedHWX CUMBOMOB MOMHOMO
HasBaHusa TPM33-X.X.X n pacumdpoBbiBaeTcsa crneyoLmm o6pasom:

TPM33 - X. X. X

| KOHCTPYKTUBHOE MCMONHEHME

| Tun BXOAHBIX AATYNKOB

| Wutepdeiic ceasm ¢ MK

KoHcTpyKkTMBHOE MCNOMHeHue:
L4 —  KOpMycC LLMTOBOro KpenmneHus ¢ pasmepamm 96x96x145 mMm, cTeneHbio 3alimTbl CO
CTOPOHbI NuLieBow naHenu IP54 n cteneHbio 3awuTel kopnyca — IP00;
w7 —  KOpMyC LUMTOBOrO KpenneHus ¢ pasmepamu 144x169x50,5 MM, cTeneHbio 3alumThl
CO CTOPOHbI N1ueBon naHenu P54 n cteneHblo 3awmTbl kopnyca — [P0O0.
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Tuvn BXOAHbIX [aTYUKOB:

01 — nopkntoyeHune TC ¢ R, = 50 Om B kopnyce LLi4:
— TCM Cu50 (a = 0,00426 °C ™) (3aBofCKast ycTaHOBKa);
— TCM 50M (a = 0,00428 °C ™;
— TCM 500 (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 ™Y);
— TCM 1000 (a = 0,00385 °C %);
— TCIM 1000 (a = 0,00391 °C ™).

TC — nogknto4veHune TC ¢ Ry =100 Om n 50 Om B Kopnyce LLI7:
— TCM Cu50 (a = 0,00426 °C ™) (3aBoACKast ycTaHOBKa);
— TCM 50M (a = 0,00428 °C ™;
— TCM Pt50 (a = 0,00385 °C ™);
— TCM 500 (a = 0,00391 °C %);
— TCM Cu100 (a = 0,00426 °C ™);
— TCM 100M (a = 0,00428 °C ™Y);
— TCM Pt100 (a = 0,00385 °C ™);
— TCIM 1000 (a = 0,00391 °C ™).

WHTepdpeiic cBasum c MNK:
RS —  Hanuuue casiau ¢ K no uHtepdpeiicy RS-485;
—  npw oTcyTCTBUM — B3 MHTEpdelica CBA3N.



MpumeyaHus

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

_Rinn-Ro

Ry -100°C '
COOTBETCTBEHHO.

2 MMpu pabote ¢ TC ucnonbaytotca HCX no MOCT P 8.625-2006.

3 MNpu pabote c TepmonpeobpasoBaTenamu Cu50, Cu100 wcnomne3ytotca HCX no
rOCT 6651-94

4 Mpu wn3rotoBrneHun npubop nporpaMmmMpyeTcs Ha onpegeneHHbin Tun BXxogHblX TC,
OTMEYEHHbIN B CMMCKax TEPMUHOM «3aBOACKas ycTaHoBka». B npouecce akcnnyaTtauuu npubop
MOXeT ObITb NepenporpamMmMmMpoBaH Ha paboTy ¢ noGbiM TUNom TC K13 Yncna BXOASLLMX B CMIUCOK A1
[aHHoro BapuaHTa moavdukaumu.

roe Ro, Rigo — 3HayeHuss conpotmeneHus no HCX nmpu 100 °C u 0 °C,

YcnoBHble COKpallueHus, ucnonb3yemMblie B HaCTosLeM OOKYMeHTe:

K3P —  KIanaH 3anopHO-perynupyoLui;

HCX —  HOMUVHarbHble CTaTUYECKNE XapaKTepUCTHKK;

nuo —  MpOMopLMOHanbHO-UHTerpanbHo-aAnddepeHUManbHbIN (3aKoH UK perynsitop);
MNK —  NepCOoHanbHbIN KOMMbIOTEP;

TC —  TepMOMETP COMPOTUBIEHUS;

Ln

LMdpoBOM MHAMKATOP.



1 HasHaveHue

1.1 Mpubop coBMecTHO C BxoaHbiMu TC (maTymMkamu) U WUCMNOMHUTENbHLIMU MeXaHu3mamu
npegHasHayeH [ANs KOHTPONSA W perynvMpoBaHuWs TemnepaTypbl BO3dyxa B MOMELLEHMSIX,
060pyAOBaHHbIX CUCTEMOW MPUTOYHON BEHTUNSILMM, BbLINONIHEHHOW MO CXeMe, NPUBEAEHHOW B
Mpunoxenun A.

1.2 TMpw akcnnyaTtauum npnbop obecneymBaeT BbINOMHEHNE CNEAYIOLMX OCHOBHbBIX YHKLWIA U
pPeXUMOB paboTbl CUCTEMBI:

—  Mporpes Kanopudgepa npu BBoAE CUCTEMbI B AENCTBUE U B NEPEXOAHBIX PEXMMaX ee paboThl;

—  perynupoBaHue Temneparypbl NPUTOYHOrO BO3AYXa;

—  3alMTY CMCTEMbI OT NPEBbILLEHUS TemMnepaTypbl 06paTHON BoAbI;

—  3aWMTy BOOAHOTO Kanopudepa OT 3aMopaxuBaHus;

— paBoTy cuCTeMbl B [EXYPHOM PEXWME C BbIKIHOYEHHBIM BEHTUMSTOPOM U 3aKpbITbIMU
Xanosu;

—  aBTOMaTMYeCcKWi NepeBof CUCTEMbI U3 3UMHETO PeXMMa paboTbl B NETHUM pexuM 1 06paTHo.

1.3 TPM33-lU4.X.RS obecneumBaeT nepepadvy [MK gaHHbIX O 3HAYEHUSIX KOHTPONUPYEMbIX
TemnepaTtyp v 3afjaHHbIX ycTaBkax Mo cetn RS-485.

1.4 TPM33-lW7.X.RS obecneunBaet nepepayy MK AaHHbIX O 3HAYEHWAX KOHTPOMMPYEMbIX
TemnepaTtyp ¥ 3afjaHHbIX yCTaBKaxX 1 BO3MOXHOCTb KOH(PUrYypUpoBaHna napameTpoB no cetn RS-485.

1.5 MNpubop MoXeT OblITb MNPUMEHEH Ha MNPOMBILLEHHbIX OObeKkTax, MOAKOHTPObHBLIX
PoctexHaasopy.

1.6 Mo akcnnyaTaunoHHON 3aKOHYEHHOCTM NPUBOP OTHOCUTCH K U3AenusM BTOPOro nopsigka.



2 TexHMUYeCcKue XapaKTepuCcTUKMN N YCINOBUA IKCNnyaTauum

2.1 TexHUYecKue xapaKTepUCTUKMU

OcCHOBHbIE TEXHUYECKME XapakTEPUCTVKM Npubopa npueeaeHs! B Tabnuue 2.1.
Tabnuua 2.1 — OCHOBHble TEXHUYECKUEe XapakTepucTUKnU npubopa

HaumeHoBaHMe xapaKTepucTUKu 3Ha4eHue
. 90...242 B
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 Temnepartypbl 3
KonunyectBo ANCKPETHBIX BXOA0B 3
Bpemsi unkna onpoca gaTynkoB, Cek, He Bonee 6

yl'lpaBJ'IﬂeMble an60p0M NCNOJTHUTENTbHbIE MEXaHU3MbI

Xano3u nogauu Bosayxa;
BEHTUNSTOp 06ayBa
kanopwudepa; 3anopHo-
perynvpyoLmii knanaH

Cnoco6 ynpasJieHUa UCNONHUTESIbHbIMU MeXaHU3MaMun

KOHTaKTbl 3/M pene

MakcrmanbHbIN TOK, KOMMyTMpyeMbIVI KOHTaKTamu pene

4 A npv HanpsbxeHun 220 B
50 I'y (cos ¢ > 0,4)




OKoHYaHue Tabnuubl 2.1

HanmeHoBaHWe xapakTepucTuKu 3HayeHue
ApanTep, ncnonb3yemblii Ans noaknoveHust npubopa k RS-232 AC3M (ans npubopos
nopty MK TPM33.X.X.RS)
ApanTep, ncnonb3yemblii Ans nogknodeHus npubopa k USB AC4 (onsa npubopos
nopty MK TPM33-X.X.RS)
[nuHa nuHum ceasm npubopa ¢ agantepamu cetn AC3M n AC4, 1200
M, He bonee
CpefHsia HapaboTka Ha 0Tkas, 4, He MeHee 50 000
CpefHuii cpok cnyx6bl, net 10
Macca npu6opa, kr, He 6onee 1,2

Mpepenkbl gonyckaemon JONOMHUTENBHOW NPMBEAEHHOWN NOTPELLHOCTM NPU M3MEPEHUN BXOOHbIX
napameTpoB, Bbl3BaHHOW M3MEHEHVeM TeMnepaTypbl OKpYyXatloLlero Bo3ayxa oT HopmanbHon (2015)
°C po mobon TemnepaTypbl B npegenax paboumx Temnepatyp Ha kaxaple 10 °C n3meHeHwus
Temnepatypel He 6onee 0,5 npegena [onyckaeMoW OCHOBHOW NPVBEOEHHOW MOrpeLuHocTyn
N3MepeHusl.

B cootBetctBMM ¢ TOCT 22261 anekTpuyeckass NPOYHOCTb M30MnsiuMmn obecneymBaeT B TeYEHME
He MeHee 1 MUH OTCyTCTBME MPOBOEB W MOBEPXHOCTHOrO MEPEKPLITUS M30NALUM LEENU MUTaHUA
OTHOCUTENBHO Kopnyca npu HanpsixeHu 1500 B nepeMeHHOro HanpspkeHust.

OnekTpyyeckoe COMpOTUBIEHWE W3ONALMKM SNEKTPUYECKUX Leneid npubopoB OTHOCUTENBHO
Kopnyca u mexay coboi — He meHee 20 MOM B HOpMarsbHbIX KIMMMATUYECKUX YCIIOBUSIX U HE MEHee
5MOM npu TemnepaType, COOTBETCTBYIOLLEN BEPXHEMY 3Ha4YeHU TemnepaTypbl paboyero
AnanasoHa.




2.2 YcnoBus akcnnyartauum

Paboune ycnoBus akcnnyaTauun: 3akpbiTble B3pbiBoGe3onacHble noMelleHns 6e3 arpeccrBHbIX
napoB 1 ra3oB, C TemnepaTypow okpyxatLero sosgyxa ot +1 go +50 °C (ot muHyc 10 go +55 °C ansa
npunbopos B kopnyce LL7) n oTHocuTenbHon BnaxHocTbio He 6onee 80 % npu 25 °C n 6onee HU3KNX
Temnepartypax, 6e3 kongeHcauum Bnarv, npyu atmocdepHom AasnexHun ot 84 no 106,7 kla.

HopMmarnbHble ycrnoBusi 3KchnyaTauuu: 3akpbiTble B3pbiBo6e3onacHble MnoMmelleHus 6es
arpeccuBHbIX NapoB M ras3os, ¢ Temnepartypou Bo3gyxa (20+5) °C M OTHOCMTENbHOWN BRaXHOCTbIO HE
6onee 80 % npu atmoccepHom aaenexumn ot 84 go 106,7 kla.

Mo ycTOMYMBOCTM K MEeXaHU4YeckuM BO3OEUCTBUAM MpU SKChnyaTauum npubop coOoTBETCTBYET
rpynne mucnonHeHus N2 no FOCT P 52931-2008.

Mpunbopbl YCTOMYMBbLI K BO3AENCTBUIO OAMHOYHBIX MEXAHUYECKUX YAAPOB C NMUKOBLIM YCKOPEHUEM
50 M/C* U ANUTENbHOCTbLIO yaapHoro nMmnynsca B npegenax ot 0,5 go 30 mc.

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



3 KoHcTpyKkuusa npubopa

3.1 Mpubop nsrotasnuBaeTcs B MIaCTMaccoBOM KOpnyce, NpeaHasHavYeHHOM Ans yTOMeHHOro
MOHTaXa Ha BepTMKalbHOM MNOCKOCTU LiMTa ynpasreHus anekTpoobopyaosaHuem. Kpennenue
npubopa Ha WwmTe obecneynBaeTcs 3a cHET PUKCATOPOB, BXOASALLUMX B KOMMIEKT NOCTABKY.

3.2 Kopnyc npubopa cOCTOUT M3 [BYX YacTeW, COedVHSEMbIX Mexay cobov npy MoMOoLLM
YyeTblpex BMHTOB. [na obecneveHns oTeBoaa Tenmna, Bblgensiwlierocs npu pabote npubopa, Ha
BOKOBbIX rpaHsX 3afHel YacTu kopnyca NpefycMOTPEeHbl BEHTUNSLUMOHHbIE LWenun. BHyTpu kopnyca
YCTaHOBMEHbI MNaTbl MEYaTHOr0 MOHTaXa, Ha KOTOPbIX pacrnonaraloTcs aNeMeHTbl CxeMbl npubopa.
CoeavHeHnvie aByx nnat npubopa B kopnyce L4 pgpyr ¢ gpyrom ocywecTtBnsieTCH Npu MOMOLLM
NIOCKMX pa3beMHbIX (C 0fiHOM 13 cTOpoH) kabeneii. Mpubop B kopnyce L7 cogepxuTt ogHy nnaty.

3.3 NabapuTHble 1 ycTaHOBOYHbIE pa3Mepbl NpMBopoB npuBeeHbl B MNpunoxerun b.

3.4 Ha nuueBov naHenu npubopa (CM. puUCYHOK 3.1) pacrnonoXeHbl CEMWUCErMeHTHble |
eMHUYHbIE CBETOAMOAHbIE WHAMKATOPbI, Cnyxalime Ans oTobpaxeHus Tekywwen uHdopmaumm o
napametTpax W pexumax paboTbl. Kpome TOro, 34ecb JXe PacrnofioXeHbl CeMb KHOMOK,
npeAHasHa4yeHHbIX ANs ynpaBneHys NpubopoM B pasnunyHbIX pexvmMax ero paboTbl.

3.5 [ns coeguHeHus C AaTynMkamu, UCTOYHUKOM NUTaHWUA U BHELHWMMK ycTponcTBamu TPM33-
L4 ocHalieH 4eTblpbMs rpynnamMu KneMMHbIX coeguHuTenen, a TPM33-W7 — gsyma rpynnamu
KNMEeMMHbIX coeauHuTenen (Nog BWHT), PacrofiOKEHHbIMM Ha WX 3agHen nosepxHocTU. Cxema
pacnonoXxeHus coegnHuTenen npuseaeHa B MNpunoxexun B.
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PucyHok 3.1 — lluueBas naHenb npuGopa
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4 Pabota npubopa B cocTaBe CUCTEMbI

4.1 PeXumbl paboTbl CUCTEMbI BEeHTUNALUN

4.1.1 Pa6ota npubopa B cocTaBe CUCTEMbl BEHTUNALUMN

4.1.1.1 Mpu pabote B coctaBe cuctembl npubop TPM33 C nomoLlblo BXOOHbLIX OATYMKOB
KOHTponupyeT TemnepaTtypy HapyxHOro (Tuapyx) ¥ nputodHoro Bo3gyXa (Tnpurou), @ Tawke
TemnepaTtypy obpaTHoin Boapbl (T.ep), BO3Bpallaemoi B TenmnoueHTpans. OgHOBpeMeHHO npubop
NPON3BOANT ONPOC NOAKMYEHHBIX K ero Bxogam «C1l», «C2» n «C3» MHPOPMALIMOHHBIX KOHTAKTHbIX
[aTYUKOB, KOHTPONMPYHOLLMX paboTy OCHOBHOrO 060PYAOBaHNS CUCTEMBI.

Mo pesynbTaTaM KOHTpoOnsi TemrepaTypbl M onpoca AdaTunkoB TPM33 ynpaBnsiet paGoToit
BEHTUNSTOPA W Xan3u, OCYLUEeCTBNSAIWMUX Mnogady Bo3gyxa, a Takke perynupyeT MNOnoXeHve
3anopHo-perynupytowero krnanaHa (K3P), obecneuuBasi aBTOMaTu4ecKOe BbINOMHEHWE CUCTEMOM
HWXe NnepeymncrneHHblX MyHKUUA U PEXUMOB.

4.1.2 MporpeB kanopudepa

4.1.2.1 lMocne nogayn HanpsbkeHuss nutaHua TPM33 aBTomaTuyecks nepeBOAUT CUCTEMY B
pexuMm nporpeBa kanopudepa, BO BpPEMSI KOTOPOrO MPOVCXOAMT €ro pasorpeB A0 MNpUeMnembix
3KCMMyaTauMoHHbIX NapameTpoB. [na aToro npmbop, OCTaBNsAs 3aKpbITbIMY Xarno3v 1 BbIKIIOYEHHbIM
BEHTUNSTOP ModayM MPUTOYHOrO BO34yXa, (POPMMPYET curHan Ha nonHoe oTkpbiBaHue K3P,
obecneyrBas MakCUMarnbHy LMPKYNSLMIO TENNOHOCUTENS Yepes Kanopudep.

Bpemsi nporpeBa onpegensetcs nonb3oBaTeneM, UCXoAs M3 pabounx xapakTepUCTUK CUCTEMbI,
1 3afaeTcs npu nporpammuposanu TPM33 B napametpe A-LM.

4.1.2.2 O paboTe cucteMbl B pexume nporpesa Kanopudepa nonb3oBaTtens uHdopmupyeT
3acTaBka P-- Ha HuxHem LIV npuBopa (kaHan uHamkaumm — Tapyx)-

BbiBOog cucTembl M3 pexuma nporpeBa OCYLECTBMSETCH aBTOMaTWYeCKM MO OKOHYaHUU
3agaHHoro B napametpe A-OY vitepsana Bpemenn.
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4.1.2.3 [JononHuTenbHO cMcTeMa NEPEeBOAMUTCH B PEXUM Mporpesa kKanopudepa B creayoLmx
cnyyasx:

— rocne BbIxoAda M3 AEXYPHOro pexumMa, BbinonHaemoro no n. 4.1.7;

— rocne BbiXoA4a U3 pexuma 3awuTbl kanopudepa OT 3aMOpaxuBaHUS, BbIMOMHAEMOro No

n. 4.1.5;
— nocne Bbixofa U3 NEeTHEro pexvMa paboThbl, BbINONHAEMOro no n. 4.1.6, B 3UMHUIA pexum;

—  nocrne nsmeHeHus napametpa A-0Y.

Mpun aTOM B pexunme nporpesa Xanto3y OCTATCA 3aKPbITbIMU, 8 BEHTUNATOP — BbIKITIOYEHHbIM.

4.1.3 PerynupoBaHue TeMnepaTypbl NPUTOYHOrO Bo3Ayxa

4.1.3.1 lMocne nporpeBa kanopudepa TPM33 aHanuampyeT Tekyllee COCTOsiHME TemnepaTypbl
obpaTHoW BOAbI 1 NMPUTOYHOrO BO3ayXxa, NPOBEPSS BbIMOMHEHNE B CUCTEME YCMOBUIA:

T06p.min < T06p. < ToGp.max n Tnpvn'ou. > Taaap.

To ecTb TemnepaTypa obpaTHON BOAbI HA BbIXOAE CUCTEMbl [OSMKHA HAaXOAUTLCA B Npeaenax

rpaHunL, YCTAHOBMEHHbIX Monb3oBaTenem OTHOCUTENbLHO rpaduka Tospm. = f (Tuapyx), W, KpOME TOrO,

[OJKHa OTCYTCTBOBATb OMAaCHOCTb 3aMOpaXxunBaHUa Kanopmbepa.
B Cny4yae BbINOJIHEHUA BbllWleYyKa3aHHbIX YCJ'IOBVIVI anI60p nepesoguT CUCTEMY B PEXUM

perynmpoBaHusi TemnepaTypbl NPUTOYHOTO BO3AyXa.

B paHHOM pexvme npubop dopmupyeT KOMaHAy Ha OTKPbITUE >Kartosu W BKIIOYEHWE BEH-
TUNSTOPA, OCYLLECTBMSIOLLEro Nojayy HapyXHOro Bo3gyxa, a Takke ynpasnsieT nonoxeHvem K3P,
M3MEHSIsl MpY 3TOM MOTOK TENJIOHOCUTENS Yepes karopudep v NoaaepXKuBasi 3aJaHHyo TeMnepatypy

NMPUTOYHOrO BO3ayXa.
4.1.3.2 MNpepenbHble 3Ha4YeHnst Temnepatypbl 06paTHON BOAb! Tospmin U Tospmax BbIMMCAAIOTCA

npubopom no rpadvky Toepr. = f (Thapy) U 384AHHBIM TPaHULAM OTKIIOHEHUS! OT HEro Amin M Amax.
Mpu aTom:
Toﬁp.min = Toﬁp.rp - Amin ) Toﬁp.max = Tuﬁp.rp + Amax-

13



MapameTpbl rpacduka 3anatoTcs nosib3oBaTtenemM npy NporpaMMUpoBaHuK Npubopa, ucxoasa u3
3KCMyaTaUMOHHbIX XapaKTEPUCTMK CUCTEMbl, B COOTBETCTBMM C YKa3aHUSIMW, W3NIOXKEHHbIMU B
MpunoxeHum I.

3HaueHnsa Amin U Amax 33JatoTcA  Nonb3oBaTenieM npu  NporpamMuMpoBaHuM B npuGope
napametpos U-02 v U-0 {, cootBeTcTBEHHO.

Mpumep rpadmka Tosp.p. = f (Tuapyx) NPEACTABNEH HA pUCyHKe 4.1.

PucyHok 4.1

PerynupoBaHue TemnepaTypbl MPUTOYHOTO BO3AyXa B [AaHHOM pexume paboTbl CUCTEMBI
OCyLLEeCTBNSAETCS MO YCTaBke Tycrnpwrow, 33AAHHON MOMb3oOBaTeneM npy MPOrpaMMMpoBaHuM B
npubope napametpa L-04.

O paboTe cucTEMbI B peXXMMe peryrnimpoBaHusi TemnepaTypbl NPUTOYHOTO BO3ayxa Nnosib3oBaTtens
uHopmupyeT 3acTtaeka P--2 Ha HuxHem LIV npubopa (kaHan MHAMKaUMY — Tapyx)-
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4.1.4 3awmTa OT NpeBbILEeHUs TeMnepaTypbl o6paTHOW BOAbI

4.1.4.1 Hannuve paHHOro pexuma pernameHTupyetcs TpeboBaHUMsSIMU O HegonyCTUMOCTU
BO3BpaTa B TeMnoceTb ObGpaTHOM BOAbl MOBbLIWEHHOW (OTHOCUTENBHO 3afaHHoro rpadwuka)
Temneparypbl.

Ycnosuamu AN BbINOMHEHUS pexmma SBNaoTCA: Tosp. > Tosp.max, @ TAKKE Trpurou. > Tagap.

To ecTb Temnepatypa oOpaTHOW BOAbl Ha BbIXOAE CUCTEMbl MPEBbLILLAET BblYMUCIIEHHOE
oTHocuTenbHO rpaduka Tosp.p. = f(Tuapyx) NPeAEnbHOE 3HaYeHne Tospmax M, KPOME TOrO, OTCYTCTBYET
OMacHOCTb 3aMOopaxuBaHus kanopudepa.

4.1.4.2 B paHHom pexwume npubop, npogomkas hopMmMpoBaTh KOMaHAy Ha OTKPbITUE Xarnosu u
BKIMIOYEHVE BEHTUMATOPA, NPUOCTaHaBNMBAET perynupoBaHne TemnepaTtypbl NPUTOYHOIO BO3AyXa U
HauuHaeT ynpaenaTb nonoxeHvem K3P no curHany paccornacoBaHus Mexay TeKyLUMM 3HayeHuem
Togp. W BbIYMCINEHHBLIM MO rpacpuky 3HavyeHneM Tospmax. TAKOE YNpaBreHne coxpaHsieTcs Ao Tex nop,
roka B cucteme He ByaeT NMKBMAMPOBAHO MPeBbILLEHE TeMnepaTypbl 06paTHON BOAbI.

4.1.4.3 O pabote TPM33 B pexume 3aluTbl CUCTEMbI OT MPEBLILLEHNS TeMMepaTypbl 0bpaTHOM
BoAbl monb3oBaTens uHdopmupyeT 3actaBka P--3 Ha  HukHem UM npubopa  (kaHan
WMHANKAUMN - Trapyxc)-

4.1.5 3awuTa OT 3aMopaxxmBaHuUA Boabl B kanopudepe

4.1.5.1 Ycnosuamn Ans nepesoda CUCTEMbl B [AaHHbIN PEXUM ABRSOTCA: Tosp. < Tospmin
UM Trpurou- < Tasap -

To ecTb TemnepaTypa obpaTHON BOAbl HA BbIXOAE CUCTEMbl OMyCTUNach HUXe BbIYMCIIEHHOMO
oTHocuTenbHO rpadnka  Tosprp. = f(Tuapyw) NpPeAenbHOro 3HaveHuss Togpmin MM TEMNepatypa
MPUTOYHOrO BO3Ayxa CHU3MMAck A0 aBapUMHOTO 3HAYEHWS Tagap, YTO B TOM U APYrOM Crnyyae rposut
ONacHOCTbIO 3aMOopaXxnBaHusi kanopudepa.

BbinonHas AaHHbIA pexum, npubop opMMpyeT KOMaHAy Ha BbIKIOYEHWE BEHTMRNsSTOpa U
3aKpbITME >Kamn3n, a Takke MNOoMHOCTbl oTkpbiBaeT K3P gna  makcumanbHOro noBbileHus
TemnepaTtypbl BoAbl B kanopudepe 1 3aLmTbl ero oT 3aMopaxvBaHus.
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4.1.5.2 MpepgenbHoe 3HavyeHUe Togpmin BbIMUCNISIETCSH NPUOOPOM MCXOAs U3 3adaHHOro rpaduka
Tosp.p. = T (Tuapyx), B COOTBETCTBUM C AaHHLIMMW, U3NOXEHHbIMU B M. 4.1.3. 3HaveHne Tasqp 3apaeTcs
nonb3oBaTenem npu nporpamMupoBaHum B npubope napametpa LU-03.

4.1.5.3 Kpome ykasaHHbIX TemnepaTypHbIX YCIOBWIA, MpUOOpP NEepeBOAMT CUCTEMY B PeXuM
3aWwmTbl  Kanopudepa OT 3aMOPaXUBAHUSI MPW HEUCTPaBHOCTM NOGOro M3 BXOAHbIX AATYMKOB,
KOHTPONUPYIOLMX NapameTpbl Tiuapyw, Tosp. MM Tnpmou, @ TakKe Mpu cpabaTbiBaHUM KOHTAKTHOrO
paTtyunka «C3».

4.1.5.4 O pabote TPM33 B pexvme 3almTbl kanopudepa OT 3amopaxuBaHUsi MOfb30BaTensi
uHopmupyeT 3acTtaeka P--H Ha HuxHem LIV npubopa (kaHan MHAMKAUMY - Tapyx)

Bbixoq 13 pexuma OCyLIECTBMNSIETCS aBTOMaTUYECKM MOCre fnUKBMAAUUWU MPUYUHBI  €ro
NosIBNEHUs, OJHAKO Mepexop K AarnbHellen paboTe NPOU3BOAUTCS C 3a[epXKON MO BPEMEHU,
Heobxoaumon Ans nporpesa Kanopudepa (n. 4.1.2).

4.1.6 IeTHUM pexum

4.1.6.1 Mpnbop aBTOMATUYECKN NEPEBOANT CUCTEMY NPUTOYHON BEHTUMALMU B NETHUN PEXUM
paboThbl, ecrnu TemnepaTypa Hapy>XHOro Bo3ayxa NpeBbILIaeT 3Ha4YeHne YCTaBKN Trery,, 3aAaHHON NpU
nporpamMupoBaHnu napamertpa L-{5.

B atom pexume TPM33 npogomkaetr dopmupoBaTb KOMaHAYy Ha OTKPbITUE >Xamo3u Wt
BKIIOMEHNE BEHTUISITOPA, HO OCYLLECTBMsIET MonHoe 3akpbiBaHve K3P, c uenbio npekpalieHus
LMPKYNsSILMK TENNOHOCUTENS Yepe3 kanopudep.

MpumeyaHus

1. MNpu paboTe B neTHem pexume GNOKMPYIOTCH (DYHKLUMM 3aALLUMTLI CUCTEMbI OT MPEBbLILLEHNS
TemnepaTypbl 06paTHON BOABI W 3aLLMTbI Kanopudepa oT 3aMOpaXnBaHusI.

2. AnropuTMbl paboTbl cUCTeMbI NpU cpabaTbiBaHWM YCTPOUCTB, NMOAKIOYMEHHbIX K BxogaM «C2»,
«C3», npvBeaeHbl B nN.4.1.8.

4.1.6.2 O pabote TPM33 B neTHeM pekMMe Monb3oBaTenst MHPOPMMPYET 3acTaBka P--5 Ha HibkHeM
16



LM npnbopa (kaHan nHamkaumm — Tapyx)-

Bbixoa cucTeMbl U3 NeTHero pexviMa paboTbl OCYLLECTBIAETCS aBTOMATUHECKN MPU YMEHbLUEHWN
Temneparypbl HapyHOrO BO3Ayxa [0 3HaYeHus], 33AaHHOro Mpy nporpamMmupoBaHny napametpa U-0H (ans
npuGopa B kopnyce LL4) unmn L-0h (ans npubopa B kopnyce LLI7), coOTBETCTBYIOLIETO OAHOBPEMEHHO MEPBOoM
Touke nanoma rpadpuka Tosp.p= f(Trapyi)-

4.1.7 NexXypHbIA pexXum

4.1.7.1 Ha nepvog, koraa HeobxoanMOoCTb B NMPUTOYHON BEHTUMSALMM NMOMELLEHUA OTCYTCTBYET
(Hanpvumep B BbIXOAHbIE OHW, B HOYHOE BPEMSI CYTOK M T. M.), cUCTemMa MOXeT OblTb nepeBefdeHa B
OEXYPHBIN pexuM, npu KoTopoM TPM33 BbiknoYaeT BEHTUNSATOP WM 3akpbiBaeT Xan3un nopayu
HapyxHoro Bo3ayxa. Kpome Toro npubop npu nomoum K3P cHuxkaeT Temnepatypy obpaTHoi Boabl A0
3HAYEHUMN HWXKEe OTOMUTENbHOrO rpaduka M npekpawaetr ee perynupoBaHue. [pu oxnaxgeHun
obpaTtHoV BoAbl A0 TemnepaTtypbl HUXE Tospmin. (CM. PUCYHOK 4.1) BKMIOYAETCH PEXUM 3aluTbl OT
3aMOpaXuUBaHUsI.

MepeBod cuctembl B OEXYPHbIA PEXUM MOXET ObiTb OCyLIEeCTBMEH C knasuatypbsl TPM33
(M3meHeHVeM umucrioBoro koga napameTtpa P-O{) vnu AMCTaHUMOHHO (3aMblKaHMEM KOHTAKTOB
KOMMYTMPYHOLLIErO YCTPOWUCTBA, NOAKMIOYEHHOTO K Bxoay «Cly» npubopa).

O nepeBope cuUCTEMbl B AEXYPHbI pexum paboTel nonb3oBaTens MHMOPMUPYET NOSBMEHVE
3acTaBku --- { Ha HWxHeM LI npuGopa (kaHan nHAMKaumMm — Tuapyx)-

Bbixog 13 pexuma ocyleCTBNSIETCA aBTOMaTUYeCKU nocrne OTMeHbl KOMaHAbl, Bbi3BaBLUEN €ro
nosiBNieHne, Ho nepexod K AanbHelwen paboTe nNpou3BOAUTCH C 3afepXKOW MO BPEMEHW,
HeobxoanMoN At BO3MOXHOIO nporpesa kanopudepa.

4.1.8 Anroputmbl paboTbl cucteMbl Npu cpabaTtbiBaHuM ycTponcTB «C1», «C2», «C3»

4.1.8.1 Bxog «Cl» npubopa npegHasHaueH AOfsi MOAKIMOYEHUSI KOHTAKTOB KOMMYTMPYHLLErO
YCTPOWCTBA, NpeAHa3Ha4YeHHoro Anst AMCTaHLMOHHOMO NepeBoAa CUCTEMbl NPUTOYHON BEHTUNSLMK B
OEXYPHbIN pexum paboTel no n. 4.1.7.
B kavecTBe KOMMYTUpYIOLLEro YCTPOMNCTBA AN 3TOW Lenu MoryT ObiTb MCMNONb30BaHbl «CyXuex»
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(T.e. He coeAMHEHHble C BHELHUM WCTOYHMKOM HamnpshKeHWs UMM Toka) 3aMblKatolime KOHTaKTbl
noAxoAsLLero no HasHa4YeHWo U KOHCTPYKLMKU Tymbrepa, nepeknioyatens unm taimepa.

4.1.8.2 Bxopg «C2» npubopa npefgHasHayeH AN MOAKMIOYEHUS OaTyMKa, KOHTPONMPYHLLEro
paboTy BEHTUNSTOPA M 3aMbIKaIOLLLEr0 CBOM «CyXUe» KOHTaKTbl MPW ero HeUCNpPaBHOCTY.

Mpn HenmcnpaBHOCTM BEHTUNSATOPA B 3UMHUX pexumax paboTbl cucTembl npubop obectounsaeT
ero 1 hopMmpyeT curHan «Asapus».

Kpome Toro, Ha HwkHem LI npubopa (kaHan uHAMKaUUK — Tapyx ) BBIBOAUTCS MHPOPMaLIMOHHAs
sactaBka FP--{ u curdanbl ynpaeneHuss K3P 6GrokupyloTcs. Bbeixod M3 AaHHOTO  pexuma
OCYLLECTBNAETCA MOCne YCTPaHEHWs HEeMCNpPaBHOCTU BEHTUNATOpA NyTeM rocrefoBaTeflbHOro

HaXXaTna KHOMOK E n .

Mpu HeucnpaBHOCTM BeHTURsAITOpa B rneTHeM pexume TPM33 Takke obecTounBaioT ero
n dopmupytoT curHan «ABAPUA». B atom cnyyae Ha HwkHem LW npubBopa BbIBOgUTCS
uHdopmaumoHHasi 3actaska P-- { a K3P ocraetcsi B 3aKpbiTOM COCTOsSIHWW. Bbixog M3 AaHHOro

pexuma OCyLLEeCTBISIETCS MYyTEM MOCNEA0BATENbHOINO HAXAaTUSi KHOMOK @ " .

Ha nepvop nycka BeHTunsiTopa Bblgadya curHana «ABAPUA» n otpaboTtka no curHanam gatyuvka
€ero HewvcnpaBHOCTM MoOryT ObITb 3afepaHbl NMpubopom Ha 3ajaHHoe Bpems. Bpewmsi 3agepxku
ycTaHaBMMBAETCs Nonb3oBaTenem npy nporpaMmm1poBaHum napametpa P-5.

4.1.8.3 Bxopg «C3» npubopa npepgHasHayeH AN MOAKMIOYEHUS OaTyMKa, KOHTPONMPYHLLEro
HanuMune npoToKa BOAbl Yepe3 Kanopudep M 3aMblKaloWEro CBOW «Cyxue» KOHTaKTbl B Cryyae
npekpaLLeHnst 3Toro NpPoTokKa.

B 3umHuX ycnoBusx paboTbl 3aMblkaHWe KOHTAKTOB AaTyuka NpvMBOOMT K hopMupoBaHUio
npubopom curHana «ABAPVA» un nepeBogy cuCTEMbl B peXUM 3awmTtbl  kanopudepa oT
3amopaxuBaHua (n. 4.1.5). lNocne ycTpaHeHUs HeUCrnpaBHOCTUM BbIXOA4 W3 [aHHOIMO pexuma
ocylecTBnseTca aBTomaTtnyecku. Npu pabote B neTHeM pexume oTpaboTka no curHanam AaHHOro
AaTtyuka Gnokupyercs.
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4.2 ®opmupoBaHue curHanoB ynpaBneHnsa K3P

4.2.1 YnpaBneHue 3arnopHO-perynupyoLnMM KnanaHom npousBOAMTCA MNpu MOMOLUM  ABYX
anekTpomMarHuTHbIX pene (K3Pornp. 1 K8Psagp.) M OCYLLECTBNSIETCS LUMPOTHO-UMMYNBbCHBIM CNOCOBOM No
nNponopunoHanbHO-UHTerpanbHo-anddepeHumansHoMy (nna) 3aKOHy perynmpoBaHusi.
PopmmpoBaH/e MMMYNbLCOB YNpaBrieHNs OCYLLEECTBNSETCS CneayoLwmm obpasom.

Mpunbop, Npon3Boast NOCTOSAHHBIN LIMKIIMYECKWIA ONPOC BXOAHbIX A4AaTYMKOB, NOCIE KaXaoro Lukna
BbIYMCIISIET B YNCIE NPOYMNX NapamMeTPoOB U HOBOE TeKyllee 3HayeHne TemnepaTtypbl T, MO KOTOPOW B
BbINOMHAEMOM CUCTEMOW pexmme paboTbl ocyllectenfeTca perynupoBaHne (Tnpuou, MM Togp).
WHTepBan BpemeHW, HeobXoauMbIA Ofs OAHOMO LMKa onpoca [AaTyvKoB, HasblBaeTCs Luarom
perynupoBaHusi 1 BeNUYMHa ero YUCneHHo pasHa t, = 6 c.

Mony4yeHHoe Tekyllee 3HayYeHne TemnepaTypbl T CPaBHUBAETCH C COOTBETCTBYIOLLEN YCTaBKON
perynupoBaHust (Tycrpurou. 5 Tosp.max UM Togp.rp.), MOCHE Yero Npubop hopmMmpyeT MMNybC ynpaeneHus
K3P, onutenbHOCTb KOTOPOro BbluncnseTcs no gopmyne (1).

D =25 K(E| + TAE|) (l),
roe D — ANNTENbHOCTb YNPaBnAoLLEro UMMynbca B MUMNUCEKYHAAX;
E=Ty-T — BEMNMYMHA paccornacoBaHNs B TEKYLLEM Luare perynnpoBaHus;
AE = E -E — BEMNMYMHA U3MEHEHUS PacCOrnacoBaHNs NO CPaBHEHMIO
C NpeaplayLmMm BbluucneHem Dyy;
Kurt — koadppuumenTol  MNNO-perynsatopa, 3agaBaemble nonb3oBaTenem

npu HacTpolke Npubopa B cOCTaBe CUCTEMbI.

B dopmyne (1) koacppmumeHt K (06wmii  koadppuUMEHT  ycuneHus)) onpeaensiet
YyBCTBUTENLHOCTb PErynATOpa Kak K BEMUYMHE paccornacoBaHysa KOHTPOMMPYEMON UM TeMnepaTypbl,
TaKk U K CKOpPOCTU ee u3meHeHus. 3HauveHvne koadbduumeHta K 3agaetca nonb3oBatenem npu
nporpammMmupoBaHuu npubopa B napametpe A-13.
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B dopmyne (1) koadhdmumeHT T (koadpdpuumeHT npn anddepeHUmansHON CoCTaBnsoLLEn) onpegensiet
yyBcTBUTENBHOCTL MI-perynsitopa K peskvM U3MeHEHVUsIM KOHTPONMPYeMOn UM TemnepaTypbl. 3HadeHue
Ko3hhMLMEHTA T 38AaETCA NOMb30BATENEM NP NPOrpaMMU1poBaHKKM NpuGopa B napametpe A-IE.

Hanpasnenue nepemetuernst K3P onpepensetca npybopom no 3Haky, Nony4eHHoMyY npy BbIMUCIEHN
D, MNpn nonoxurtensHoM 3HayeHnn D, dhopmuypyeTcs ynpaBnsiolwmin umMnynbCc Ha oTkpbiTve K3P, a npu
oTpULIATENBEHOM 3HaYEHUN — YMPaBSIOLLMIA UMMNYIBC Ha Ero 3akpbITHe.

Mpy 3HayeHusx D, uncrneHHo OGormbluMX Liara perynvupoBaHUs, CWrHam YnpaeneHWst BblOAeTcs
HenpepbIBHO.

4.2.2 PerynupoBaHve TemnepaTypbl OCYLLECTBMSETCS C Y4eTOM 3a4aHHON 30Hbl HEYYBCTBUTENBHOCTM.
Tak, Npy perynupoBaHnm TeMnepaTypbl MPUTOYHOTO BO3AyXa U AOCTKEHWN Thpumod. 3HAYEHUI, HAXOASALLWIXCS B
30HE Trpumou. = Xeo. Trpurow + X, MMNYNbChI yripaBneHnst K3P He dhopmupytoTes. 3aeck X — 3agaHHoe (B rpagycax
Uenbcus)) B napametpe - M (ona TPM33-W4) wwm U-€ (ona TPM33-W7) 3HadeHne 30HbI
HEYyBCTBUTESLHOCTY.

4.2.3 Onektponpueos K3P B cuny cBoeil MHEPUMOHHOCTM He CrocobeH oTpabaTbiBaTb WMMYMbCh
Marnou gnurensHocTu. Moatomy npu |D| < 0,3 cek umnynsc ynpasneHns K3P npubopom He chopmmpyeTcs, HO
CYMMUPYETCS CO 3HaYEeHVeM, BbIMUCTIEHHOM B CreAytoLLIEM LLiare perynmpoBaHus.

Hanpumep, npu BbluncneHHom 3HaveHun D, = 0,1 cek nmnynbc ynpasnerust K3P anutensHocTbio 0,3 cek
hOPMUPYETCS TOMNLKO B TPETHEM LLAre perynpoBaHus.

PaboTa BbixoaHbIX pene npubopa, ocyLluecTBnsowmx ynpaeneHwe K3P, npounniocTpvpoBaHa Ha
puCyHke 4.2.

4.24 Tpn ynpaeBneHnn npoLeccaMn C MEASIEHHO M3MEHSIOWMMICS BO BPEMEHW MapameTpamm
BO3MOXHbI CUTYaLMK, MpY KOTOPbIX TeMnepaTypa obbekTa B TeYeHne Lara perynvpoBaHns ByaeTr MeHsaTLCS
Ha BEMWUYMHY, MEHBLLIYIO pa3speLuaroLLeri criocobHocTy npubopa (0,1 °C). B atom cnyyae andpdepeHumansHas
coctaenstowas MO-perynstopa B dropmyne (1) AE=0 nepectaeT okasbiBaTb BRUsSHUE HA ATUTENBHOCTb
YMPaBsoLLYX UMMYIIbCOB, YTO MOXET HEraTVBHO OTPasWTbLCH Ha KadecTBe perynmpoBaHus. Bo nsbexaHve
TakMx cuTyaumii B npubope npegycMOTpeHa BO3MOXHOCTb YBEMWHYEHWSI VHTEpBarnia BpeMeHW Mexay
coceHMM BblumcneHmsaMmu Dy n Dia. Mpyn 3TOM AnuTEenbHOCTL YNpaBnsitoLLEro MMMYNbCa BbIMUCTISIETCA He
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B K&XKOOM LUare perynMpoBaHusi, a C NporyCKOM HEKOTOPOro MX Yucna. B nponyckaembix (4nsi BbIMMCAEHWI)
Luarax ArMTEnbHOCTb MMMYMbCOB YNPaBMEHNs OCTaeTCA HEM3MEHHOW 1 paBHOM Dy a K MOMEHTY BblMMCIEHNS
3HayeHus Dy KOHTpornmMpyemas TemnepaTtypa ycrneBaeT M3MEHUTLCS Ha BEeMYMHY, JOCTaTOMHY0 Ans ee
YeTKOW hrKcaLmm nprbopom.

MapaveTp S, onpegensowmin, B KakoM MO CYETy Llare perynuposaHns Oyder npousBOaWTLCS
rocneaytoLlee BblucrneHve Dy, 3agaeTca nonb3oBatenieM npy NporpaMmmposaHuy Npubopa B napameTpe

RO

PucyHok 4.2

4.2.5 Mpu 3apaHum B napametpe A-O ! sHavervs DI ynpasnsiowwe mmnynbcel K3P npu6opom He
hopMUpYIOTCS, a ero nepeMeLLieHNe MOXET NPOM3BOAUTLCS AMCTAHLIMOHHO MPU NMOMOLLM KHOMOK Ha NLIEBOA
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naHenu. MNpy aTOM HaxaTuie KHOMKM |$| NPUBOOMT K OTKPbIBAHWIO KranaHa, a HaxaTue KHOMKU |$| — K ero
3aKpbliBaHU0. KomaHab! AMCTaHUMOHHOTO yrpasreHns K3P chopmmpytoTcs HenpepbIBHO Ha BpeMs yaepKaHust
COOTBETCTBYHOLLIEV KHOMKW B H&XaTOM COCTOSHUW. Pexum OTKMoYeHNs aBTomatudeckoro yrnpasneHus K3P
MHOMLMPYETCS TOYKOW B KpaiHew NpaBov NO3MLMM HKHEro HavkaTopa.

Mpubopel B kopryce L7 metoT pexxvim ananTyBHOM HAaCTPOWKY perynsTopoB (cm. n. 8.4 ).

4.3 Pa6ora npubopa B cetn RS-485

Mpwbopbl Moandmkaumm RS moryT obmeruBaTtbea AaHHeiMM ¢ MK no cetn RS-485. OtobpaxeHue
TeKyLLWX MapameTpoB Mpvibopa MOXET BbIMOMHATLCSA C NMOMOLLLIO nporpamMmbl «Owen Process Manager»
(MHbopmaLmIo CM. Ha cariTe www.owen.ru)

[ns nogkmtodenus k MK nprubopos, nmetowmx nHTepdeinc RS-485, MoryT ncrnons3oBatecs agantepsbl
cetn OBEH AC3-M nnn OBEH ACA4.

Mpubop TPM33-LL4 obecneurBaet nepepady MK gaHHbIX O 3HAYEHUSIX KOHTPOIIMPYEMbIX TEMMEPaTyp 1
3aJaHHbIX yCTaBKax.

[ns ycraHOBKM 3aBOACKMX CeTeBbIX MapameTpoB npubopoB TPM33-LLU4.X.RS HeobGxoaMmo OTKpbITh
nprbop 1 yCTaHOBUTL NEPEMbIYKY Ha pa3bem X1, yCTaHOBMEHHbIN Ha nnaTe koHTpornnepa TRM58C7M.

KoHdpurypuposaHue ceTeBbix napameTpoB TPM33-LL7 ocyllectBnseTca ¢ KnaBmatypbl Ha NMLIEBON
naHenu npubopa.

Mpubop TPM33-LL7 obecneuvBaeT KOHUIypUpoBaHWE BCceX napameTpoB npubopa v nepepadvy MK
[aHHbIX O 3HaYEHUSAX KOHTPOIMPYeMbIX TEMMepaTyp 1 3aaaHHbIX ycTaBkax Mo npotokoriam OseH n ModBus.

MepeyeHb komaHa npoTokoros OseH n ModBus npvBeaeH B Mpunoxernm XK.

B npubopax B kopnyce LLI7 3aBoackvie napameTpbl YCTaHaBMMBaeTCs C WUCMOMb30BaHWEM KHOMOK,
pacrosnoKeHHbIX Ha NLIEBO NaHen npubopa (3anuck 3HaveHus 6742 B napametp P- &).
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5 Pexumbl paboTbl npubopa

5.1 Pexumbl paboTbl npubopa

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

MepeknioyeHne pexmMmoB W ynpasrneHne npubopoM MPOU3BOAUTCA MNPU MOMOLLM  KHOMOK,
pacnonoXeHHbIX Ha nuueBON naHenu npubopa. HasHaveHne KHOMOK ynpasreHns npubopom B
pPa3nuyHbIX pexumax ero paboTbl rpadunyeckn NpeacTaBneHo Ha pucyHke 5.1.

PucyHok 5.1
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5.2 Pexum «PerynupoBaHue»

5.2.1 BbinonHsieMble hyHKLUU

5.2.1.1 Pexum «PerynupoBaHue» — OCHOBHOM pabounid pexum, B KOTOpbIA npubop
NepeBOAUTCSl aBTOMATUYECKU MOCHE MOAAYM Ha HEro HanpsbkeHusi nuTaHusi. B gaHHOM pexume
npvbop BbINOMHSET crieaytome MyHKUMN:

KOHTPONMMPYET MpW MOMOLUM MOAKMIOYEHHbIX K HEMy [aT4MKOB BXOAHble napameTpbl
CUCTEMBbI;

ocyllecTBnseT uUMpoByl0  UNLTPALMIO  KOHTPONUPYEMbIX — BXOAHBIMW  AaTyMKamu
napameTpoB;

OCYLLLECTBIAET KOPPEKLMIO NOKa3aHUI BXOOHbIX AaTUYMKOB;

oTobOpaXaeT Ha NUUEBOI NaHenm NHPOPMaLIMIO O KOHTPONMPYEMbIX NapameTpax U TeKyLUX
ycTaBKax perynmpoBaHus;

KOHTPONMMPYET MCMPaBHOCTb BXOAHLIX AATYMKOB U (DOPMUPYET curHasnbl o6 ux Bbixode U3
cTpoS;

hopMUpYET CUrHanbl ynpaeneHnst UCNOMHUTENBHLIMU MEXaHU3Mamu;

ocylecTBnsieT nepegady nHdopmaumm MNK.

5.2.1.2 [Ins noBbllUEeHUsI NOMEXOYCTOMUYMBOCTM NPUBOP OCYLLECTBMSIET MOCTOSIHHbIA KOHTPOIb
BbIMOSHAEMON MPOrpaMMbl U MpU  OGHAPYKEHUU OTKIOHEHWA, HECOBMECTUMbIX C AanbHemnLe

paboToi,

NPOM3BOAMT  MPUHYOMTENbHLIA  3amyck  Mukponpoueccopa. [aHHbii  nepesanyck

XapakTepusyeTcsi BO3BpPaTOM MpOrpamMmMbl B HauvaslbHyld TOYKY €€ BbIMONHEHUS U BKIOYEHWEM
BCIIeACTBMeE 3TOr0 (Ha Bpems 6 c) pexvmMa nporpesa kanopudepa.
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5.2.2 KoHTponb BXOAHbIX NapaMeTpoB

5.2.2.1 KoHTponb  BXOAHbIX  TemnepaTypHbIX  NapameTpoB  OCYLIEeCTBASETCS  MyTem
rnocrnenoBaTeNlbHOro  LMKIIMYECKOro Onpoca AaTyukoB, MO  pesynbTaTtaM KoToporo npubopom
NPON3BOANTCA BbIYMCNEHNE TEKYLLMX 3HAYEHUI CReayoLWNX BEMNYNH:

—  TemnepaTypbl HAPY>XHOTO BO3AYXA Tuapyx ;
— TemnepaTypbl 06paTHOV BOAbLI BO3BPALLAeMON B TennoueHTparnb Toep;
—  TemnepaTypbl NPUTOYHOrO BO3AYXa Trpurou.

Kpome TOro, B nepuop LMKNMYECKOro onpoca npubop onpenenser COCTOSHWE KOHTaKTHbIX
[aT4YMKOB, NOAKMIOYEHHbIX K ero Bxogam «C1ly, «C2» n «C3».

5.2.2.2 Bpemsi 0gHOro umkna onpoca 4aTt4yvMkoB paBHO 6 Cek.

5.2.2.3 Twvn ncnonb3yeMbix B paboTe TepMOMETPOB COMPOTUBMEHMS 3aJaeTcs Nonb3oBaTenem B
napameTpe P-0 { npn nporpammuposanumn npuGopa.

BbluncneHne TekyLuMx 3HayeHWn TemnepaTyp NPOU3BOAUTCS B COOTBETCTBUM C HOMUHAMbHBIMU
cTaTMYeCKUMU XapakTepucTukamu npeobpasoBaHusi no FOCT 6651-94.

5.2.3 UudpoBas comnbTpaumsa namepeHnn

5.2.3.1 Ina ocnabneHns BAUSHUS BHELUHUX UMMNYMbCHbIX NMOMEX Ha Moka3aHus npubopa B
nporpammMmy o6paboTkuM curHanoe BxogHbix TC BBegeHa uudpoBasi UNbTpPaUUs pesynbTaToB
n3mepeHuin. PunbTpaums OCyLEeCTBNSETCS He3aBUCUMMO [ANA KaXAOro KaHama M npoBoAvTCA
nocrnegoBaTenbHO B ABa JTana.

5.2.3.2 Ha nepBom aTane n3 TekyLUMX M3MEPEHNIA BXOOHbIX NapaMeTpoB OT(UNLTPOBLIBAIOTCS
3HaYeHVs, MMelLLMEe SBHO BbIPaXeHHble MO BenuuYMHEe «MnpoBanbi» UM «Bblbpockl». [nd aToro B
npubope OCyLLECTBNAETCA HeMNpepbiBHOE BbIYUCIIEHWE PAa3HOCTU Mexay pesynbTaTtamu AByX
nocrnegHux M3MepeHuin 0OHOro M TOrO e BXOAHOTO napameTpa, BbIMOSIHEHHbIX B COCEAHUX LMKNax
onpoca, ¥ CpaBHEHWe 3TOW PasHOCTU C 3aAaHHbIM AOMYCTUMbIM OTKIOHeHueM. pu aTom, ecnu
BblYMCIIEHHAsi Pa3HOCTb MpPeBbIAET AONYCTUMBIN Npeaern, TO pe3ynbTaT, NMoMyYeHHbIi B MOCIeAHEM
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LMKne onpoca, cuuTaeTcs HedOCTOBEpHbIM, AanbHeilwasi obpaboTka ero npuocTaHaBnMBaeTcst U
oxuaaeTcs pesynbTaT nocneayowero namepenns. Ecnn HepocTtoBepHbIn pesynbTaTt Gblil Bbl3aBaH
BO3JlENCTBMEM MOMEXWU, TO Mnocreaylolee nsmepeHve noaTBepaUT 3TOT (DakT M MOXHOE 3HavYeHne
aHHynupyeTcs. Takon anroputM dunbTpaumMn Mo3BOMsieT 3aWuTUTb Npubop OT BO3OEWCTBUS
©OVHWYHBIX  UMMNYMbCHBbIX, KOMMYTALUMOHHBLIX MOMEeX, BO3HMKaloWWX npu pabote Cunosoro
o6opynoBaHus.

BenununmHa [onNycTMMOro OTKMOHEHWS pe3ynbTaToB ABYX COCEOHWX MW3MepeHun («nonoca
dunbTpar») 3agaeTca nonb3oBatenem B rpagycax Llenbcua vHAuBMAyanbHO ANSA Kaw[oro kaHana
KOHTpONS TemnepaTypbl. Mpu 3ToM «nonoca punbTpa» Ans kaHana Tayx 3adaetcs B napametpe F-
4, nna kaHana Tesp — B F-IA v ans kaHana Topurow. — B F-0H.

Mpwn 3agaHum «nonockl unbTpa» credyet UMeTb B BUAY, YTO YEM MeHbLUe ee 3HadyeHue (y3kas
nofioca), TeM nyyile NomMexo3aLLULLEHHOCTb U3MEePUTENbLHOIO KaHarna, HO Mpu 3TOM (13-3a OXUAaHUA
BO3MOXHbIX NMOBTOPHbIX U3MEPEHUiA) Xyxe peakums npubopa Ha BbicTpoe haKkTudeckoe n3MeHeHue
BXOJHOro napameTpa. Bo nsbexaHne NOBTOPHbIX U3MEPEHUI NPU 3a4aHNN «MOMockl unbTpa» Ans
KOHKPETHOro AaTyMKa criefyeT pyKOBOACTBOBATLCA MAKCHManbHO BO3MOXHOW CKOPOCTbIO M3MEHeHUs
KOHTPONMMPYEMOW WM MpW  3KCniyatauuyM TemnepaTypbl W MONy4yaemoi npu 3TOM  CKOPOCTM
npeaensHON pa3HOCTH B COCEAHMX LiMKNax onpoca AaT4MKOB.

MNpumep. TMycTb MakcUManbHO BO3MOXHAsi CKOPOCTb M3MEHEHWs TemnepaTypbl MPUTOYHOrO
BO3AyXa Trpurou. PaBHa 6,0 °C/MuH, yto coctaenset 0,1 °C/cek. Tak kak BpeMsi LiMkna onpoca AaTymKkoB
paBHO 6 ¢, TO BbluMCNeHHas NpMBopoM nNpeaenbHas pasHOCTb TeMnepaTyp Mexay ABYMS COCEAHUMM
namepeHusimm 6ynet He Gonee 0,6 ‘C (0,1 °Cl/cek - 6 cek). Vicxoas n3 atoro, B napametpe F-OF
3HayeHve «nornocbl unbLTpPa» (C HEKOTOpbIM 3anacom) MoXeT OblTb 3agaHo paBHbiM 001.0, 4yTO
cootBeTcTByeT 1,0 °C.

Mpn HeobxogumocTn nbon M3 3TUX UMLTPOB MOXET OblTb OTKMHOYEH YCTAaHOBKOW B
COOTBETCTBYHOLLEM NapameTpe 3Havenvs G000,

5.2.3.3 Ha BTOpomM 9aTane unbTpauum OCyLLEeCTBMSIETCA CrnaxusaHue (aemndupoBaHue)
nonyyYeHHbIXx no n.5.2.3.2 pe3ynbTatoB MW3MEpPEHWN B Crnyvyae MUX BO3MOXHOW OCTaTOYHOW
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dpnykryaummn. [ns sTon uenu npubop NOCTOSIHHO BLIYUCHASIET cpeaHee apudMeTUHECKOe 3HaYeHe u3
nocnegHux N M3MepeHuin KOHTPONMPYeMOro napameTpa U UCMOMb3yeT MOMyYEeHHYI0 BENUUMHY AN
panbHenwen paboTbl. Konvyectso cnaraemblX, BXOAALWMX B CpedHee apudMeTUyecKkoe 3HauveHue,
3afj@aeTcs nornb3oBaTenemM npu nporpamMmmmpoBaHuy Npubopa B napametpax F-I5 ans kaHana Tapyx;
F-07 ana kanana Tesp. ¥ F-09 ansa kanana Topurou.

I'Ipumeqal-wle — lMocne nopaun Ha an60p HanpsXXeHna nutaHua U 00 HakonneHna um
3afgaHHoro konuyectsa N M3MepeHMl7I Ha MHOWKaUMIO BbIBOOATCA TEKYLLUME 3HAYEHUA TeMnepaTypbl.

3HaveHue, 3agaHHoe B napametpax F-08, F-O7 unu F-09 HasbiBaeTcs «NOCTOSAHHON BpemeHu
dunbTpar.

Mpy 3agaHuM «NOCTOSIHHOM BpeMeHW unbTpa» crnegyeT UMETb B BUAY, YTO YBENUYEHWE ee
3HayYeHNs 3hHEKTUBHO YNyyllaeT MOMEXO3aLUULLEHHOCTb KaHarna KOHTpOmns TemnepaTtypbl, HO U
OHOBPEMEHHO YBENIMYMBAET €ro MHEPUMOHHOCTb. TO ecTb peakuuss npubopa Ha ObicTpble
N3MEHEHWSI BXOAHOW BEIIMYUHbI 3aMEANSAETCS.

CnefyeT OTMETUTb, YTO YyKa3aHHOE CBOWCTBO MOXET OblTb WCMOSIb30BAHO He TOMbKO Ansi
MOBbILLEHNS NOMEX03alLUULLIEHHOCTM Npubopa, HO U crneynanbHo — ANs AeMNUPOBaHNUA NMoKasaHWi
kakoro-nmbo patumka. Hanpumep, yBenuyeHue 3HaueHust napametpa F-0J5 MOXeT orpaHN4UTbL
BMUSIHUE Ha CUCTEMY KPaTKOBPEMEHHbIX M3MEHEHWIN TemMnepaTypbl Hapy)KHOro BO3AyXa, Bbl3BaHHbLIX
BO34eNCTBUEM CrlyYariHbIX BHELIHNX (DaKTOPOB (MOpbIBbI BETPa U T. M.).

Mpn HeobxogumocTn nbon M3 3TUX UILTPOB MOXET OblTb OTKIMHOYEH YCTaHOBKOW B
cooTBeTCTBYIOWEM NapameTpe 3HaueHns OO0,

5.2.4 KoppeKuusi noka3aHUi faTyMKoB

5.2.4.1 Mony4yeHHble B pe3ynbTaTe BbIMUCNEHUA OTHUNBTPOBaHHbIE TeEKyluMe 3Ha4yeHus
KOHTpONMpyeMbix npubopom Temnepatyp nepeg BbiBOAOM Ha LI MoryT GbiTb OTKOPPEKTMPOBaHbLI B
COOTBETCTBUW C 3a4aHHLIMU NONb30BaTENEM KOPPEKTUPYIOLLIMMM NapaMeTpamu.
Koppekunsi nokasaHui OCYLUEeCTBMSAETCA HEe3aBWCUMO [Afs  Kax4oro KaHamna KOHTpons
Temnepatypbl. [pu 3TOM nonyyeHHble no n. 5.2.3.2 BenuuuHbl anrebpavyeckn CyMMUPYHOTCS C
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KOPPEKTUPYIOLMMM 3HAYEHUsIMU, 3adaHHbIMU AN HUX B napametpax F-O! ana kaHana Tiapyx;
F-02 nna kanana Tesp. ; F-09 ans kanana Topmou.-

KoppekTupytolime 3HadeHmns 3agatoTcs B rpagycax Lienbcus u cnyxat Ans ycTpaHeHust BMnaHUS
HavanbHOM mMorpelwHocTM Aartumka. [lpy  3agaHumM  BOMbLUMX  KOPPEKTUPYIOLWMX  3HAYEHWN,
MHOMUMPpYEeMOe 3HauveHve TemnepaTypbl MoxeT npesBbicuTb 999.9, npu 3TOM CcTapwuve paspsigbl
OyayT obpesaHbl. 3HayeHne TemnepaTtypbl 1234.5 6yaeT nHanumpoBatbes B Buae 234.5.

5.2.4.2 OTKOPPEKTMPOBaHHbIE 3HAYEHWUSI KOHTPONMUPYEMbIX NPUOOPOM TemnepaTyp BbIBOAATCS
Ha LI/ npmbopa 1 ncnonb3yoTcs Anst perynmpoBaHns napameTpoB CUCTEMBI.

5.2.5 UHAuKauua KOHTpoNupyeMbIiX NapaMeTpoB

5.2.5.1 Bo Bpems paboTbl npubop oTobpaxaeT Ha ABYX YeTbipexpaspaaHbix LIV nHdopmaumio o
KOHTPONMMpYEMbIX MM TemnepaTypax, pexumax paboTbl cucTeMbl U 3aAaHHbIX (MNU BbIYUCIIEHHBIX)
yCcTaBKax peryrnmpoBaHus.

5.2.5.2 NHdpopmaLuus o KOHTponMpyembix NprBopomM TemnepaTypax BbiBOAUTCS Ha BepxHuiA LIA.

Bbibop KaHana vHOMKauMM OCYLLECTBNSETCS MONb3oBaTenemM npy MOMOLLM KHOMOK nunm n
KOHTPONMMPYEeTCS MO 3acBeTKe COOTBETCTBYIOLEro CBETOAMOAA Tuapyw, Todps lnpurow. [1PM 9TOM Ha
HwxHeM LI/ oTobparkaeTcs MHpopmauwms, npueedeHHas B Tabnuue 5.1.

5.2.5.3 NHdopmauus o COCTOSHMN NOAKIOYEHHbIX K MPUBOPY KOHTaKTHbIX AaTYMKOB BbIBOAWTCS
Ha cBetogmodbl «C1», «C2» un «C3». [llpn 3Tom 3acBeTka COOTBETCTBYIOLLEro CBeToAvoAa
cuUrHanuaupyet o cpabaTtbiBaHUM (3aMblkaHUM) OAHOMMEHHOIO AaTyuvKa.
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Ta6nuua 5.1
Kawan WHdopmaumsn, otobpaxaemas Ha HmkHem LIU
MHAMKauum

Trapyx. WHbopMaLIMOHHbIE 3acTaBKU O pexmume paboTbl CUCTEMBI:
--01 - pexxum nporpesa kanopudepa;
-- {- peXypHbIi pexum;
--€ - PEXWUM PETYNMPOBAHUS NPUTOYHOTO BO3AYXa;
--3 - pexuMm 3aLmUTbI CUCTEMBI OT NPEBLILLIEHUS TEMNEPaTYpPbI

obpaTHol Boabl;
--Y- pexuM 3aLmUTbl CUCTEMbI OT 3aMOPaXUBAHWSI;
--5- neTHUN pexnm
Tosp. TekyLiee 3HaveHne yCTaBKN Togp.rp., BbIMUCNIEHHOE MO Tosp.rp. = T (Twapyx.)

Trpurou. 3agaHHOe 3HayYeHve YCTaBku perynmpoBaHvsa TemnepaTypbl MPUTOYHOMO BO3ayXa

TycT npuToY.

5.2.6 KoHTponb ucnpaBHOCTU AaTYUNKOB

5.2.6.1 B npouecce paboTtbl npubop TecTMpyeT cocTosiHie BXoAHbix TC u dopmupyeT
aBapuiiHble CUrHanbl Npu OBHAapYXEHWW HeucnpaBHOCTM MOGOro U3 HUX. ABapuiiHble curHanbl
(hOPMUPYIOTCA B CREAYIOLLMX CUTYaLUSAX:

— NP KOPOTKOM 3ambikaHun TC;
— npu obpbiBe TC;
— NpuW NONy4YyeHUn pe3ynbTaToB U3MEPEHUs TemnepaTypbl, 6onbwmx 3HaveHus 199,9 °C vnu
MeHbLMX MUHYC 50 °C (6e3 yyeTa koppekumm ro n. 5.2.4).
5.2.6.2 Mo aBapuHOMy curHany npubop BKMOYaeT MWralLLylo 3acBeTKy COOTBETCTBYHOLLErO
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cBeToAMOAA KaHana WMHAMKaUMM U BbIBOAUT Ha BepxHuii LI B aTOoM kaHane cooblieHne B Buae
ropu3oHTarnbHbIX MPOYEPKOB (---.-).

Mpn BoccTaHOBNEHUM PaBOTOCMOCOOHOCTM HEUCMNPaBHbLIX [AaTYMKOB aBapuiHbIA  CUrHan
CHMMaeTCs aBTOMaTUYeCKN.

5.2.6.3 Ha Bpemsi HeucnpaBHOCTU MOBOro M3 AaTYMKOB B KaHanaxX Tuapyx , Tosp. WM Trpurou.
npnbop NepeBoAMT CUCTEMY B PEXMM 3aLLMTbI Kanopudepa OT 3aMOpaXnBaHus.

5.2.7 anaBneHMe UCNoJTHUTEeJNIbHbIMU MeXaHu3mamum n YCTPOVICTBaMVI

5.2.7.1 Onsa paboTbl C UCNOMHUTENBHBIMA MEXaHW3MaMU U YCTPOMCTBaAMU CUCTEMbI B Npubop
BCTPOEHbI YeTbIPE 3NEKTPOMAarHUTHbIX pene:

Pene «K3Pgnp» M «K3Pgap», OCHaLLlEHHbIE HOPMAanbHO-OTKPLITEIMU KOHTaKTamu, cryxar
Onst ynpaBreHusl 3neKTPOonpuBOAOM 3aropHO-perynupytollero knanaHa. B npouecce
paboTbl npubop ynpasnseT K3P no anroputmam, NnpuBeAeHHbIM B pasgene 4.

Pene «Kanw3n» npegHa3HayeHO AONs ynpaBneHWs MexaHW3MOM Modayu B CUCTEMY
Hapy>XHOro Bo3ayxa, a Takke Ans ynpaBneHns anekTpoaBuratenem BeHTunaTopa. [Mpu atom
KOMaHOa Ha BKMOYEHUWE BEHTUNATOPA W OTKPbIBaHWE xarnw3u d¢opMupyeTcst ero
HOPMarbHO-OTKPbITEIM KOHTaKTOM, a KOMaHAa Ha 3akpblBaHWe »anoo3n — HopMarnbHOo-
3aKPbITbIM KOHTAKTOM TOW 3Xe rpynmnbl. ANroputMbl ynpaBreHUsi BEHTUNISITOPOM U Karto3u
N3NoXeHbl B pasgene 4.

Pene «ABapusi» crnyxuT ansi Bblaayum o606LEHHOr0 aBapuMnHOro curHana, opMupyemoro
npu HeucnpaBHOCTK NOOOro 13 BXOAHbLIX AaTYMKOB No n. 5.2.6, unm npyu otkase OCHOBHOIO
obopydoBaHus, B pesynbTaTe KOTOPOro NMpoucxoauT cpabaTbiBaHne KOHTaKTHbIX AaT4YMKOB
«C2», «C3» ( n.4.1.8).

Kpome TOro, rnocrne yctaHOBKM COOTBeTCTBylLWero koga B napametpe P-T& 0606LieHHbIn
aBapuHbIA CUrHan MoxeT (hbopMMpoBaTLCS U NPY Nepexode CUCTEMbI B PEXMM 3alLuTbl kanopudepa
OT 3aMopaxmBaHusi no n. 4.1.5.

MpumeyanHne — B npubope TPM33-LL4, B pexumax «[MpocmoTp» u «[lporpammupoBaHues
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curHane! ynpaeneHusi BbIXoAHbIMU pene «K3Pgnp» M «K3Psap» Gnokupyiotcs, a pene «XKantosu»
oCcTaeTcsl B TOM COCTOSIHUM, KOTopoe Obino 3agaHo Ans Hero B pexume «PerynvpoBaHuer». B npubope
TPM33-lW7, perynatop B pexumax «[lpocmotp» u  «[lporpammvpoBaHue» MpoAorkaeT
PYHKLMOHUPOBATb, U HOBbIE NapaMeTpbl MPUMEHSIKOTCS cpasy nocre 3anucu.

5.3 Pexum «lpocmoTp»

5.3.1 B pexume «[llpocmMoTp» MOMb3oBaTeNb OCYLUECTBNSET KOHTPOMb 3adaHHbIX Mpwu
nporpaMM1poBaHuy Npubopa ycTaBok U NapameTpoB, ONpeaensowux ero pabory.

5.3.2 Pafouve napameTtpbl npuGopa pacnpegeneHsl B Yetbipex rpynnax: L, P, F v A. Kaxpas
13 yKasaHHbIX rPynn CoAepXuT paboune napameTpbl. epeyeHb pabounx napameTpos npubopa c
yKasaHueM 3afaHHbIX ANS HUX Ha NpeanpusTUK-n3rotToBuTene 3HadYeHuin npuseaeH B MNpunoxexdun .

He ykasaHHble B nepeyHe napameTpbl B NnporpamMmmMe npubopa He MCMomnb3yTcs U MOTyT UMETb
nobble 3HaveHus.

5.3.3 lMepexogq B pexum «[lpocmoTp» ocyllecTBNsieTcs U3 pexuma «PerynupoBaHue»

KPaTKOBPEMEHHBLIM (MPUMepHO Ha 1 cek) HaxaTnem kHonku (2l Ha nnLesoit naHenu npuéopa.
Mocne nepexopa B pexum «lMpocmoTp» Ha BepxHem LM npubopa otobpaxaetcs Lwmdp
napametpa «U- &, a Ha HwxHem LN — sagaHHoe Anst Hero 3HaueHue. Bbibop rpynnsl napameTpos

Py b
(L, P, F. R) ocywecTBnsieTcsi npy NOMOLLUY KHOMOK unm |: a Bb|6|o_p_ra60qero napameTpa B rpynne
— MpU NOMOLLY KHOMOK « (yBenu4eHve nopsiakoBoro Homepa) unu »

(ymeHbLLEeHne Homepai.
5.3.4 Bosspat npubopa B pexum «PerynupoBaHune» OCyLLECTBAETCS HaXaTueM KHOMKK M unu
aBToMaTuyeckn yepes 20 cek Nocne NoCneaHero HaxaTust KHOMoK yrpaBreHust.
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5.4 Pexum «[lporpammupoBaHue»

B pexume «lporpaMmmpoBaHmne» Monb3oBaTento MpefoCTaBsaeTcss BO3MOXHOCTb U3MEHEHMs
3aaaHHoro 3HaYeHust paGoyero napameTpa, BbIGPaHHOro Npy NPoOCMOTpeE.
Mepexon B pexum «lporpaMmmpoBaHue» OCYLLECTBNsSeTCS U3 pexuma «MpocMoTp» (nocne

BLIGOpa TpebyeMoro paboyero napameTpa) KPaTKOBPEMEHHBIM HaxaTieM KHomku (ol Mepexos B
peXWM  xapakTepusyeTcsi MosiBfieHMeM Muralowero paspsga  Ha  HwkHem LM npubopa,
oToOpaxawlleM 3aJaHHOe B [aHHOM napameTpe 3HadeHve. Murawowuii paspsg MHpopMUpyeT
nofb3oBaTens 0 rOTOBHOCTN €70 K BHECEHMIO U3MEHEHUI.

M3meHeHne TekyLllero 3HayeHus B MUratoliem paspsae OCYLUEeCTBASETCA MPU MOMOLLM KHOMOK

Py A
(yBenuuexue) un IC (ymeHbLUeHUE). Bbibop noanexallero U3MeHeHWo paspsiga UHAvKauum

nNpon3BOANTCS MPU MOMOLLY KHOMOK « (cosur Bneso) n ] (casur BnpaBo).
3aHeceHne B namsiTb nNpubopa 3ajaHHOrO 3Ha4YeHWs MmapaMeTpa NPOU3BOAWUTCS HaxaTueM

KHOMKMN Ha Bpemsi He MeHee 1 cek. BcTpoeHHass B npubop MuKpocxema namsiTu SBRseTcs
3HEProHe3aBUCKHMOW, YTO MO3BOMSAET COXPaHSAThL B HEN 3a[laHHbIE 3Ha4YeHUs1 pabounx NapamMeTpoB npu
obectounBarHum TPM33.

Ons  3awmtbl npubopa OT HeECaHKUMOHMPOBAHHOINO MW3MeHeHns paboumx napameTpoB
yCTaHOBIEHa NepeMblvka Mexay KoHTaktamu 28-29 npubopa B kopnyce L4 n koHTaktamu 13-14 npubopa B
kopnyce LLI7, cooTBeTCTBEHHO.

BosBpar npubopa B pexum «[lpocmoTp» (ans Bblibopa crnepyloLwero nporpaMmMupyemoro

napameTpa) OCyLLeCcTBNIAETCA OAHOKPAaTHbIM KPaTKOBPEMEHHBLIM Ha)aTUuemM KHOMKU
pexum «PerynMpOBaHme» — ABYKpPATHbIM HaXaTnem 3TOW KHOIMKM.

, @ nepexon B
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6 Mepbl 6e3onacHocTH

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

6.2 lMpu akcnnyaTaumm u TexHW4eckom obcnyxuBaHuM Heobxogumo cobnogaTtb TpeboBaHus
FOCT 12.3.019-80, «[lMpaBun TexHWYECKOW 3KChnyaTauuy 3SMeKTPOyCTaHOBOK MOTPeduTeneny,
«[MpaBun TexHVKM 6e3onacHOCTU Npu 3KCNyaTaLum ANeKTPOyCTaHOBOK NMOTpeduTenemns.

6.3 Ha OTKpbITbIX KOHTaKTax KneMMHvKa npubopa npu aKcrnyaTaumm NpUcyTCTBYET HanpshkeHue
220 B 50 l'u, onacHoe Ansi 4enoBEYECKOW XU3HW. YCTaHOBKY npubopa crnenyeT npov3BOAWTb Ha
CneunanusnMpoBaHHbIX LUMTax, AOCTYM BHYTPb KOTOPbIX paspelleH TOMbKO KBanuduULMpOBaHHbBIM
cneunanucTam.

6.4 Jobble nogknoveHuss kK npubopy 1 paboTbl MO ero TEXHUYECKOMY OBCNyXMBaHWUIO cregyeT
Npov3BOANTL TOMNBKO NPU OTKITIOYEHHOM NMUTaHUM NPUGopPa 1 UCMONHUTENBHBIX MEXaHU3MOB.
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7 MoHTax npubéopa Ha 06beKkTe

7.1 MoHTax npubopa

7.1.1 MogroToBWUTL Ha LWWTE yMpaBneHUss NocagoyHOEe MecTO AN YCTaHOBKM npubopa B
COOTBETCTBUW CAAHHbIMMW, NpuBeAeHHbIMK B MNpunoxexun b.

YuutbiBas, YTO Ha kopnyce npubopa MMEKTCA BEHTUMSALMOHHbIE LLEenW, KOHCTPYKUMS LuTa
ynpaeneHuss AormkHa obecneuvBaTb 3awmTy npubopa OT nonajaHuss B HEro Bnaru, rpssu um
NMOCTOPOHHMX NPEeAMETOB.

7.1.2 Mpu pa3smelleHnn npubopa criegyeT MNOMHWUTb, YTO Ha OTKPbITbIX KOHTaKTax ero
KNeMMHMKa B nepuog 3KcnfyaTauuMm npucyTcTByeT HanpsbkeHune 220 B 50 Iy, omacHoe Aans
YyeroBeyeckon xwusHu. MNpubop cnegyeT ycTaHaBnvBaTb Ha CMNELManu3MpoOBaHHbIX LUMTax, AOCTYM
BHYTPb KOTOPbIX pa3peLleH TOMbKo KBanuuumMpoBaHHbLIM creupanicTam.

7.1.3 CMOHTMpOBaTb NPMOOP Ha LMTE ynpaBfeHus, UCNOomb3ys ANS ero KpenneHus dukcaTops,
BXOASILLME B KOMMNIIEKT NOocTaBku npudopa.

7.2 MOHTaX BHeLWHUX cBA3en

7.2.1 O6wue TpeboBaHUA

7.2.1.1 MNutaHue npubopa cregyeT npousBoauTb OT ceTeBoro cuaepa 220 B 50 lu, He
CBSI3aHHOIO HEMOCPEeACTBEHHO C MUTaAHWEM MOLLHOIO CUMOBOro obopyaoBaHusi. Bo BHewwHeln uenu
peKkoMeHAyeTCs yCTaHOBWTb BbIKMOYaTENb NUTaHUs, obecrneyvBaloWwni OTKMYeHWe npubopa oT
ceTun 1 Nnaekue npegoxpaHuTeny Ha Tok 0,5 A.

[MuTaHne kakunx-nNMbo yCTPOWCTB OT CETEBbIX KOHTAKTOB Npubopa 3anpeLyaeTcs.

7.2.1.2 CoegnHeHne npubopa C BXOAHBIMW JaTyMkaMu MpPOM3BOAMTbL MPU  MOMOLLM
3KPaHVPOBAHHOW TPEXMPOBOAHOM NMHWUM, XWUMbl KOTOPOW MO OTHOLUEHWIO ApYyr K Opyry umetoT
O[MHAKOBOE COMpOTUBrEeHMne. [nuHa nuHMM CBSA3M JomkHa ObiTb He 6Gonee 100 meTtpoB, a
COMPOTUBIEHNE KaXKO0W ee Xunbl — He 6onee 15,0 Om.
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7.2.1.3 CoeguHeHune npubopa c ycTtponctBammn «C1», «C2», «C3» BbINOMHATL MPY MOMOLLM
3KPaHVMPOBAaHHbIX ABYXMNPOBOAHbIX NTMHUIA CBA3MW. [inMHa nvHum gomkHa 6biTe He 6onee 100 meTpoB.

7.2.1.4 CoeavHeHue npubopa c agantepamum AC3M unu AC4 BbINOMHATH MPU  MOMOLLM
3KPaHVMPOBaHHOW ABYXNPOBOAHOW NWUHWUM CBSA3W. [nunHa NuHUM formkHa 6biTb He Gonee 1200 M.

7.2.2 YKa3aHUAl O MOHTaXy

7.2.2.1 MNoparotoBuTb kabenu AnA coeduHeHws npubopa € JaTynkamu, WUCMOMHUTENbHLIMW
MexaHu3mMamu 1 BHELLUHUMW YCTPOMUCTBAMM, a Takke C UCTOYHUKOM nuTaHus 220 B 50 Iu.

Ons obecnevyeHns HageXHOCTU 3NEKTPUYECKMX COEAMHEHUIA PeKOMEHOYeTCsl MCMofb30BaTb
Kabenu ¢ MeAHbIMU MHOTOMPOBOOYHBIMY JKUMaMW, KOHLIbI KOTOPbIX Nepes NOAKMYEeHEM credyeT
TLWaTENbHO 3a4UCTUTb. 3a4nCTKY Xun kabene HeobXoaNMO BbIMNOMHSATL C TakUM pacveToM, YTobbl 1x
OrorieHHbIE KOHLbI MOCre MNOAKIYEHMs! K NpMbopy He BbICTynanu 3a npeaenbl KNeMMHYKa.

CeyeHve xun kabeneil He JOIKHO NpeBbiWaTh 0,75 Mm? (onTumanbHo ceveHune 0,5 MM?).

7.2.2.2 MNpu npoknagke kabernew crnegyeT BbIAENUTb B CaMOCTOSITENbHYH Tpaccy (Mnu
HECKOMMbKO TpaccC) NMUHUKM CBA3MW, coeauHsiowme npubop ¢ TC un yctponcteammn «Clx», «C2», «C3y,
pacnonarasg ee (UMM uWX) OTAENbHO OT CUNOBbIX Kaberew, a Takke kabenew, cosgaroLUX
BbICOKOYACTOTHbIE U MMMYIbCHbIE MOMEXMU.

Ons sawuTtel BXOAHbIX YCTPOMCTB TPM33 OT BNMSAHUS MPOMBILLNEHHBIX 3NEKTPOMarHUTHbIX
nomex nuHum ceBasm npubopa ¢ TC u yctpoinctBammn «Cl», «C2», «C3» cregyeT TwarenbHO
3KpaHupoBaTb. B kauecTBe 3KpaHOB MoOryT OblTb MCMOMNb30BaHbl Kak creuuanbHble kabenun c
3KpaHUPYOLLMMU ONfeTKaMu, Tak 1 3a3eMreHHble CTanbHble TpyBbl NOAXOAsILLEro AMameTpa.

Mpn wucrnonb3oBaHUM  3KPAHUPOBAHHBIX Kabenew MakcuManbHbI  3alUMTHBIA  3ddeKT
[OCTUraeTcsi NMpu CoeAMHEHUN UX SKPaHOB C OOLLEN ToYkoW cxembl npubopa (koHTakTbl 15, 16, 17 n
30, 31, 32 TPM33-LL4, koHTakTbl 33, 37, 43, 47 TPM33-LL7, cootBeTcTBEHHO). OAHaKO B 3TOM crnyyae
HeobxoauMo YOeauTbCs, YTO SKpaHUpylLMe OnneTkM kabenen Ha NpPOTSKEHUM BCEW Tpacehbl
HaZleXKHO M30MMPOBaHbl OT METarNMYECKMX 3a3eMMNEHHbIX KOHCTPYKUUiA. Ecnu ykazaHHOe ycrnoBue no
KaKkMM-Nnbo NpuYMHam He BbIMONHAETCS, TO 3KpaHbl kabenen cnedyeT NOAKMIOYUTL K 3a3eMIIEHHOMY
KOHTaKTy B LUUTE yNpaBreHus.
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CoeavrHeHne obLLel TOUKM CXeMbl MpUbopa ¢ 3a3eMNEHHbIMU YacTsiMu 06bekTa 3anpeLuaeTcs.

7.2.3 MNopkntoyeHne npuéopa

7.2.3.1 MNopgknoveHne npubopa crnedyeT BbINOMHATL MO COOTBETCTBYIOLUMM — CXEMaM,
npuBedeHHbIM B [punoxeHun B, cobniopas npyv 9TOM HWXKEUSMOXEHHYI MocrnefoBaTernibHOCTb
NPOBEAEHNS ONepaLuii;
1) Mpou3BecTn noaknoyeHMe npubopa K WCMOMHUTENbHLIM MEXaHu3mMaM, WUCTOYHUKY
nuTanusa 220 B 50 Iy,
2) MogknounTb NMHUKM  CBSA3K  «MPUOOP-AATYMKM» K TEepMOMETPaAM COMPOTUMBIIEHUS U
yctponcteam «C1», «C2», «C3».
3) MoakniounTb NMHUK CBA3M «NPUBOP-AaTYNKN» K COOTBETCTBYHOLWMNM Bxogam TPM33.

MNpumeyanune — Ecnu kakon-nnbo kaHan KOHTpPons TemnepaTtypbl B paboTe He nucnonb3yeTcs, To
BMECTO BXOAHOrO AaTuymka K COOTBETCTBYIOLLMM KOHTaKTam npubopa crnefyeTt NOAKNioYnTbL pe3ncTop
nto6oro Tuna. ConpoTtusnexune pesuctopa — 50...70 Om (ans mogndpukaumn TPM33, paboTatolumx ¢
patyukamm TCM50M u TCM 50M) wnnu 100...140 Om (ans mopudukauuin TPM33,paboTtatoLmxc
Aatyukamm TCM 100M v TCI 10007).

BHumaHume! [Onsa 3awmtbl BxogHbix uUenen TPM33 oT Bo3MoxHOro npobosi 3apsigamu
CTaTMYECKOro 3MEKTPUYECTBA, HAKOMMEHHOTO Ha NWHUSX CBS3W  «MNpubop-gatyvkuy», nepeq
NOAKIIOYEHMEM K KITEMMHUKY Npubopa MX Xunbl cnegyeT Ha 1...2 ¢ coeanHUTb C BUHTOM 3a3eMIieHnst
wmTa.

7.2.3.2 TNocne BbINOSHEHWS YKa3aHHbIX paboT NpMbop roToB K UCMONb30BAHWIO MO HA3HAYEHWUIO.
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8 Ucnonb3oBaHMe Mo Ha3HA4YeHUIo

8.1 MNoaroToBKa K paboTe

8.1.1 MopaTtb Ha npubop HanpshkeHne nutaHusa 220 B 50 My 1 NpokOHTpoNMpoBaTh NosiBNeHve
nHdopmaumm Ha ero LIN, a Tawke 3acBeTky cBeToanoaa «Tuapyx .
Mocne nepsoro uykna onpoca Aat4unkoB Ha LIV npnbopa oTobpasnTcs cnepytowas nHpopmaums:

— Ha BepxHem LI — wusmMepeHHoe 3HauyeHue TemnepaTypbl HapyXHOro Bo3gyxa (unu
TemnepaTtypbl NPSMOW BOAbI, B 3aBUCUMOCTM OT MECTa YCTAaHOBKMN AaTUMKA T apyx ),
—  Ha HwkHeM LI — nHdopmaumoHHas 3actaeka P--I (pexwvim nporpesa karnopudepa).

Mo okoHuaHuM nporpeBa kanopudpepa npubop (B 3aBUCUMOCTU OT COCTOSIHUSI BXOAHbIX
napameTpoB) nepesefeT CUCTEMY B OOWMH M3 PEXMMOB, yka3aHHblX B M. 4.1, 1, B COOTBETCTBUU C
3anoXeHHbIMW anroputmamu, 6yaeT opmupoBaTb KOMaHAbl YNpaBfieHUsl 3MekTponpusoAamu
xan3n, BeHTunsaTopa n K3P. O Bbigade curHanos ynpaeneHusi Ha K3P curHanuanpyioT ceetoamoabl
«KITAMAH», pacnonoxeHHble Ha nuueBoln naHenu npubopa. MNpu aTom 3aceBeTka cBeToAModa «+»
cUrHanuaupyet o6 OTKpbITUM KranaHa, a CBeToAMoAa «-» — O ero 3akpbiTun. 3acBeTka CBETOAMOO0B
OCYLLECTBNAETCA Ha BPeMs AeViCTBUSA YNpaBsAoLwWwero curHana.

8.1.2 MaHunynmpysi KHOMKOM |§ crnegyeT npokoHTponupoBaTe no LI npubopa namepeHvie
CrneayroLmx BenNUYmH:

— TemnepaTypbl 06paTHO BoAb! (Mpy 3TOM 3aroputcst CBETOANOL, « Togp.»);
—  TemnepaTypbl NPUTOYHOrO BO3AyXa (Mpu 3TOM 3aroputcsa ceetoamon « Trpurou»).

BHumaHue! Mpu paboTe ¢ KHOMKaMu HaxxaTne Ux OOMKHO OCYLLECTBMATLCS HA BPEMS HE MeHee
Yem 1 cek. Peakuua npubopa Ha NoAaHHYH KOMaHAy YnpasiieHWsi NMPOUCXOAMT MpWU OTMyCKaHUM
KHOMKM. Ecnu npu KoHTponme Kakoro-Hnbyap napameTpa Ha BepxHun LM Bmecto 3HaueHus
TemrepaTypbl BbIBOAATCS FOPU3OHTanbHbIe NPOYepkn (----), HEOBXOAMMO NPOBEPUTL NPaBUNBHOCTbL
MOAKIIOYEHNST  COOTBETCTBYIOLLErO  JaTyMka, €ro  MCNpaBHOCTb, a TakKe WUCNpaBHOCTb
COEAMHUTENBHBIX JIMHWIA U KAYECTBO UX COEAUHEHUN.
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MNpumeyaHue — Mpu npoBepke MCNPaABHOCTU JIMHWWM CBSI3W WM AaTyMKa METOAOM «MPO3BOHKMY,
BO n3bexaHue Bbixoga npubopa M3 CTposi, criegyeT MCnofb3oBaTb YCTPOWCTBA C HampsiKeHUeEM
nuTaHua He 6onee 4,5 B. Mpu Gonee BbICOKUX HANPSKEHUAX OTKMOYEHUE CBA3EW OT npubopa nepen
«MPO3BOHKOM» ABNSETCSH 06513aTeNIbHbIM YCIOBUEM.

8.1.3 PykoBoactBysicb ykasaHnusmu n. 5.3, 5.4, npou3Bectu npocMOTp 3afdaHHbIX paboumx
napameTpoB npubopa M npu HEOOXOAMMOCTM MepenporpaMMmMpoBaTb WX B COOTBETCTBUM C
aKcnnyaTaunoHHbIMy TpeboBaHUAMM.

Mpy1 NPOCMOTPE U NPOrPaMMMPOBaHWM PaBo4MX NapaMETPOB YHECTb HKENPUBEOEHHbIE COODPAXKEHNSI.

B napameTtpe P-IJ { 3apaHHbIN Kof LOMKEH COOTBETCTBOBATL TUMY UCMOSb3YEeMbIX AATYMKOB.

B napametpax F-I ... F-03 ucxogHble 3HaueHns OomkHbl GbiTb ycTaHoBneHb! pasHbiMi OOO0.
3apaHuve Apyrx KOPPEKTUPYIOLLMX 3HAYEHUIA JOMKHO BbiTb TEXHUYECKU 0GOCHOBaHHBIM.

B napametpax F-O4, F-06 n F-OB 3HadeHusa «nomnockl dunbTpa» Heob6xoaMMO 3agaBaTh B
COOTBETCTBUM C YyKa3aHWAMW, U3NOXeHHbiMu B M. 5.2.3.2. Ecnu pacyeT «nonocbl hunbTpa» Ans
COOTBETCTBYIOLLETO KaHasa KOHTPOns TemnepaTypbl N0 KakuM-nMbo NpuunHam 3aTpyaHUTENeH, To ee
3HaYeHWe pekoMeHayeTCsl yCTaHaBNMBaTb C 3aBEAOMbIM 3anacoM. CriegyeT NOMHUTbL, YTO CIIMLLKOM
y3kas «nonoca unbTpa» MOXEeT 3HauuTenbHO 3amMeanuTb peakuuio npubopa Ha ObicTpoe
(hakTu4Yeckoe U3MEHEHME BXOOHOMO NapameTpa.

B napametpe A-0{ pomkHo ObiTb 3a4aHO 3HayeHWe, OTMMYHOE OT HynsA. WckrodeHue
COCTaBnSIOT Cryyau, korga no kakum-nvbo npuunHam aBTomaTmyeckoe ynpaeneHue K3P HeoGxoaumo
3abnokupoBaTb (HanpumMep, A5t AMCTaHLUMOHHOIO yNpaBreHus KrnanaHom no n. 4.2.5).

PekomeHayemble sHavenus: OO0 { (ona GonbwmHetea cnyyaes) unv G002, 0003,

B napametpe A-3 Taioke 4OmKHO GbiTb 33aHO 3HaYeHUE, He PaBHOE HyIio, TaK Kak B 3TOM Criyvae, B
cooTBeTCTBUN C dhopmyron (1) n. 4.2, umnynbckl ynpaeneHnst K3P chopmmpoBaTbcs He GyayT.

B napametpe A-OY Bpems nporpesa kanopudepa AOMKHO GblTb 3a4aHO He PaBHLIM HYIO
(MMHUManbHoe ponyctumoe 3Havenue LY. Mocne nporpammupoBaHus pabounx napameTpos
nprbop roToB K AanbHenwen padore.
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8.2 PekomeHgaumm no Hactpouke NMNUO-perynsatopoB

8.2.1 MNepep Havanom Hactponku MN[-perynatopa 3agaTe B npubope criegylolwime 3HayeHus
pabounx napameTpoB:

- R-I{(3nauenve napametpa S) pasHbim GO £

-~ R-02 (3Hayenvie koadhduumerTa ) pasHbiv SO0,

-~ R-I3 (3Hauenue koadpbdmumerTa K) paBHbIM 13

- U-M (gna TPM33-1U4) nm L- 2 (ana TPM33-LL17) (3HayeHne 30HbI HeYyBCTBUTENBHOCTM)
pasHbiv OO0,

Mocne 3agaHus yka3aHHbIX paboyvMx napamMeTpoB MNEPeBecTM npubop B PEXUM
«PerynupoBaHue» 1 KOHTPOIMPOBATL XapakTep U3MeHeHUsi TemMnepaTypbl Npu ee perynpoBaHum.

8.2.2 lMNocTeneHHo yBenuumBasi 3HaueHune koadpdpuumeHta K B napametpe RA-03, po6utbes
BO3HUKHOBEHWS! B KOHTYpE pErynupoBaHusi Nepuoandeckmx konebaHuin TemnepaTtypbl, MPOUCXOASLLMX
BOKPYI 3ajaHHON YCTaBKy.

8.2.3 Paccuntate u ycTtaHoBuTb B napameTpe R-[3 sHayenve koadpdpuumenTa K npumepHo
paBHbiM 60% OT BenuuuHbI, nomnyvyeHHon no n. 8.2.2. [lepexofdHoN npouecc perynvpoBaHus
TeMnepaTypbl NpU 3TOM JOJKEH UMETb anepuoanyeckuin xapakTep.

Ecnu npu BO3OeiCTBMM BO3MyLLAOLWKMX (DAKTOPOB B KOHTYpe HaGMogaeTcsi BO3HWKHOBEHWE
3aTyxalwmx konebaHuin TemnepaTypbl, TO CrNaxuBaHWe WX crnegyeT MPOW3BOAUTL MOCTEMNEHHbIM
yBenuyeHvem koadduumeHTa .

8.2.4 o OKOHYaHWWM HACTPOWKM YCTaHOBUTL B napametpe U- M (ans TPM33-L4) unu L- 2 (ana
TPM33-LLU7) ponyctumoe ANs KOHTypa 3HayeHWe 30Hbl HEYYBCTBUTENbHOCTM PErynvpoBaHus Mo
TemnepaType.
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8.3 YTOYHEeHMe HaCTPOMKMU pPerynsaTopoB

8.3.1 B npouecce paboTbl AnNs [OCTWXKEHWA ONTMMAanbHOrO KayecTBa perynvpoBaHus
TemnepaTypbl MOXeT noTpeboBaTbCA W3MEHEHWE 3adaHHbIX [AONs  perynsitopa napamMeTpoB
Hactponkn — S, K n 1. MameHeHne paHHbIX napameTpoB OCYLUECTBMSAETCS Ha OCHOBE aHanusa
nepexoHoro npouecca, Nony4eHHOro Npyu perynnupoBaHuy TemrnepaTypbl, U AaHHbIX, U3MOXEHHbIX B
n. 4.2.

Hwuxxe npuBeneHsbl Hanboree pacnpocTpaHeHHbIE CyYan OTKIMOHEHWSI NEPEXOAHOrO0 fnpoLecca oT
ONTUMAarnbHOro PerynMpoBaHusi 1 PacCMOTPEHbI BO3MOXHbIE MPUYMHbI, BbI3bIBAIOLLUE UX MOSIBNEHME.

8.3.2 lNMocne BKkNOYEHWS YCTaAHOBKM HabmiogaeTcs 3HauWTenbHOE —MepeperynvpoBaHvie
TemnepaTtypbl C NocrneaylLMMn ANUTENbHLIMM crabo3aTyxalwmumy KonebaHusiMm OKOMo YCTaBKW.
XapakTep nepexogHoro npotecca rpaduyeckn npeactaBrneH Ha pucyHke 8.1.

T,oCc A

Tyt:l’. [ \— —

=~V
(1]

PucyHok 8.1

Bo3MoOXHble NPUYUHBI
1)  3aBblweHo 3Ha4YeHne koadpdumumeHTa yeunenms K.
B atom cnyyae paxe He3HauuTeNbHOE paccorfacoBaHwe Mo Temnepatype B
cooTBeTCcTBMU C cbopmyron (1) n. 4.2 npuBoguT K DOPMUPOBAHUIO UMMYNbCa YNpaBeHns

Gonbwov  gnutenbHoct D =25K (E +TAE).Mpn atom K3P Bce Bpems
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«MpOoCKaKnBaeT» MUMO TpeGyeMoro onTMMarbHOrO NOSIOXKEHUS.
2)  3aHwKeHO 3HayeHue koahdUuLmeHTa T.

Ecnu ckopocTb M3MeHeHus paccornacoBaHuss AE, cnvwkom Benuvka, npubop BGIM3M
yCTaBkW AOMKeH hopMUPOBaTb TOPMO3SLLME UMMNYNbChI, T.€. Ha4YMHaTh 3akpbiBaTb K3P,
HEeCMOTpsi Ha TO, YTO Tekyllasl TeMnepaTtypa BCe elle MeHblue ycTaBku. Ecnu atoro He
NpouCXoamnT, HeoBXOAMMO YBENUUUTL 3HaYeHWe koadduumeHTa 1, 4TO npugact
konebGaHusamM TemnepaTypbl 3aTyxalolWuii XapakTep W 3acTaBuT npuGop nydwe
pearvpoBaTb Ha ee pe3kune U3MEHEHMS.

3)  3aHwkeHOo 3HadeHue napameTpa S.

Ecnu B npepenax 3agaHHoro napameTtpa S BenuumHa AE, okasbiBaeTcst MeHblue 0,1° C,
npubop cunTaeT ee paBHOW Hymw. B aTOomM cnyyae nepectaeT pabortaTtb
audbdepeHumanbHaa coctasnsowas [NWO-perynatopa, npu3Hakom 4ero sBRsieTcs

OTCyTCTBME peakuuu npubopa Ha U3MeHeHne koadduumeHTa t. Bo n3bexaHne gaHHoro
SIBIeHWs1 3Ha4YeHWe napameTpa S cnefyeT yBenuinTb.

8.3.3 lepexogHon npouecc HOCUT BsAMNOTeKywMn xapaktep. [lpy 9TOM perynupyemas
Temrnepatypa HeonpasAaHHO MeEANeHHO [JOCTUraeT 3af4aHHOW YCTaBKM UM Takke MeaSieHHO
BO3BpallaeTCsd K HeWl nocne BO3MyLlaloLWero BO3OeWCTBUA. XapakTep npouecca rpaduyecku
npeacTaBneH Ha puUcyHke 8.2.

MprunHa Takoro xapakTepa nepexodHOro mnpouecca 3akMioyvaeTca B SABHOM  3aHWXKEHUM
koadpdmumeHTa ycuneHus K. B pesynbtaTte, HECMOTPS Ha HanNU4Yne 3HAYUTENbLHOIO PaccornacoBaHUs
«E» B dhopmyne (1) n. 4.2, AnuTenbHOCTb YNPaBRsOLLEro MMMYNbCca OKa3blBAETCS HeOO0CTaTOYHOW,
4YTOObI €ro KOMMneHcMpoBaTb.

8.3.4 Mpu BbIXOAE Ha 3a4aHHOe 3HayeHve TemnepaTypa pacTeT He MNaBHO, @ pblBKaMu, YTO
CTaHOBUTCH 0COBEHHO 3aMeTHbIM BOM3M ycTaBku. XapakTep npouecca rpadmyecky npeacraBrieH Ha
pucyHke 8.3.
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PucyHok 8.2 PucyHok 8.3

8.3.5 OnTumanbHbI BbIGOP KO3(PPULIMEHTOB HACTPOWKN perynatopa Mo3BonseT MakcumarbHO
ObICTPO M npakTuyeckn Ges nepeperynupoBaHusi TemrnepaTypbl BbIBECTM OOBLEKT Ha 3agaHHyto
yCTaBKy. XapakTep nepexoAHoro rnpouecca rpadvyecky npeactaBieH Ha pucyHke 8.4.

MpusHakamn npaBunbHOro BblIGOpa KOIMMULMEHTOB perynatopa sBnseTcs nnaBHbiA (6e3
PLIBKOB) POCT TeMnepaTypbl U HanuyMe TOPMO3SLLMX UMMNYNbCOB NPU Noaxode K ycTaBke Kak CHU3Y,
Tak u ceepxy. MNpu HamMuum B nepexofHOM npouecce HeGOnbLIOro nepeperynupoBaHust U GbICTPo
3aTyxalolmx konebaHwii criegyeT HEMHOro YMeHbWWTb 3HadeHue koadduumeHta K, octasus
ocTasbHble NapameTpbl 6e3 N3MEHEHUIA.
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PucyHok 8.4

8.4 Pexum apanTMBHOW HaCTPOMKU perynsatopoB npubopos B kopnyce L7

YcTaHOBKa  pexvma afanTMBHOW HACTPOWKU perynsitopa BbIMOMHSAETCA 3anucbio «1» B
napametp A-07.

B pexume apantusHoi HacTpoiku TPM33, B npouecce paboTbl, BbINOMHAETCS HEMNPEPbIBHbIN
pacyet Tpebyembix napameTpoB perynstopa, a napametpbl A [..A3 He okasbiBAOT BNWSHWS Ha
paboTy perynsTopos.

BpemeHHble XxapakTepucTVKu perynstopa B pexume afanTVBHOM HACTPOWKM  yCTynawoT
XapaKTepucTukam, KOTOpble MOXHO MOMNy4YUTb B PEXWME PY4YHOW HacTponku. [1oaTomy pexum
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aanTUBHON HaCTPOWKWN perynsitopa pekKoOMeHAyeTCs NpUMeHsiTb, ECniv B npouecce paboTbl 06bekT
perynmpoBaHuns 3Ha4YUTENbHO M3MEHSIET CBOW MapameTpbl (MOCTOSHHYIO BpPeMeHW u koaddpuumeHTt
nepepaYn 3aaBUKKN).

B pexume aganTMBHOM HacTPOMKW 30Ha HEYyBCTBUTENbHOCTU OoMblue WnM paBHa OAHOMY
rpagycy, aaxe ecrv B napametpe U- &/ Li- M (ans TPM33-LL7/TPM33-LL14) ycTaHOBNEHO 3HaueHne
MeHee OfHOro rpagyca.

B pexume aganTMBHON HAcTPOWMKU pekoMeHAyeTcs ycTaHaBnuBaTtb Gonbluve (B nsTb U Gonee
pa3 6onblue MOCTOSHHON BpeMeHW OObeKkTa perynmpoBaHus) 3HaYeHWs A5 MNOCTOSHHOW BPeMeHM
unbTpa  KaHana M3MEepeHus TemnepaTypbl HapyxHoro Bo3gyxa (napametp F-I5). 3Havenus
napamMeTpoB MOCTOSIHHON BPEMEHU OCTasbHbIX KaHanoB M3MepeHus TemnepaTypbl pekoMeHayeTcs
yCTaHaBnuBaTb B Takoe 3HayeHue, NMpu KOTOPOM LUYMbl M3MEPEHWUs TemnepaTypbl He MpeBbilualoT
0.1°C.

HeobxoaMmbiMu ycrioBusamn Ans HOpManbHOM paboTbl perynatopa B aganTVBHOM pexume
ABNSIOTCA:

—  MOCTOSIHHas BPeMeHn obbekTa perynnpoBaHust JOkHa ObiTb He bonee 3 MUHYT, T.e. npu
N3MEHEHUW MOSIOXEHNS 3a4BWDKKW, Yepe3 3 MUHYTbI, perynmpyemasi TemnepaTypa AormkHa
U3MEHUTLCA He MeHee YeM Ha 63 % OT BenuuMHbl M3MEHEHWS [0 YCTaHOBMBLLErOCS
3HaYeHus;

- KO3dppMUMEHT nepegayun 3adBWDKKM OOMKEH HaxoguTca B AmanasoHe ot 0.7 cek/°C go
20 ¢c/°C, T.e. mpu BKMIOYeHUM 3adBwxkn Ha 0.7 cekyHAabl, perynupyemas Temneparypa
[OIMKHa n3MeHuTCs He Gonee, YeM Ha OAMH rpajdyc, a npu BKIOYEHWM 3aaBUXKM Ha 20
CeKyHA, perynupyemMas Temnepartypa A0SKHa U3MEHUTCS He MeHee, YeM Ha OAWH rpagyc.
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9 TexHunueckoe obcnyxuBaHue

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

— Ou4NCTKy Kopryca npubopa, a TakKe €ro KNeMMHUKOB OT Mbifn, FPSi3U U MOCTOPOHHUX
npeaMeTosB;

— MPOBEepKy Ka4yecTBa KPENNeHWs Npubopa K LUUTY ynpaBrieHns:;

— MPOBEpKYy KayecTBa MOAKIOYEHUS] BHELIHUX CBSI3eN K KneMMHukam. OGHapyXeHHble npu
OCMOTPE HEOCTaTKN CriedyeT HEMEANEHHO YCTPaHATb.

9.2 MNpwu BbINONMHEHMM paboT MO TexHuyeckoMmy obcnyxuBaHuio npubopa cobnopate Mepbl
6e30nacHOCTU, U3NOXEHHbIE B pasaene 6.

45



10 MapkupoBKa

Ha kopnyc npu6opa HaHocaTcs:

HaMMeHOBaHWe 1N ycrioBHoe 0603Ha4eHre npmbopa;

cTeneHb 3awutel no FOCT 14254;

poa NUTAIOLLLEro TOKa U HanpshkeHne NUTaHus;

notpebnsemas MOLLHOCTb;

edVHbIN 3HaK obpalleHVs NPoAyKUMM Ha PblHKE rocyAapCTB-UNeHOB TaMOXEHHOro cok3a
(EAC);

Knacc 3almTbl OT nopaxkeHust anekTpuyeckum Tokom no FOCT 12.2.007.0;

3aBOACKON HOMep npubopa 1 rof BbiNycka;

TOBapHbIN 3HaK;

CTpaHa- N3roToBUTEb.

Ha I'IOTpe6VITeJ'II>CKyK) Tapy HaHOCATCA:

HavmeHoBaHue npubopa;

€[MHbI 3HaK obpalleHus NPOAYKUMM Ha pbiHKE rOCyAapCTB-YneHoB TaMOXEHHOro coto3a
(EAC);

CTpaHa-13roToBUTEb;

3aBOACKO HOMep npuGopa 1 rog Bbinycka.
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11 TpaHcnopTupoBaHMe U XpaHeHne

11.1 Mpunbopbl TPaHCNOPTUPYIOTCA B 3aKpbITOM TpaHcropTe nboro Buga. Kpennexne tapbl B
TPaHCMOPTHLIX CPEeACTBax [AOMMKHO MPOM3BOAUTLCA COMMAcHoO npasunaM, [AeNCTBYOLWMM  Ha
COOTBETCTBYIOLLMX BUAAX TpaHcMopTa.

11.2 YcnoBusi TpaHCNOPTMPOBaHUS OOMKHbI COOTBETCTBOBaTh ycnosmsam 5 no FOCT 15150-69
npu TemnepaTtype OKpyXarloLlero Bosgyxa oT MuHyc 25 go +55 °C ¢ cobniogeHvem mep 3almutbl OoT
yAapoB 1 BUGpauui.

11.3 lNepeBo3ka OCYLLECTBNAETCA B TPAHCMOPTHON Tape MOLUTYYHO UMW B KOHTENHEepax.

11.4 YcrnoBust XpaHeHuUss B Tape Ha CKnage W3roToBUTENsS W NOTpebuTens [OMmKHbI
cooTBeTcTBOBaTh ycnosusiM 1 no FOCT 15150-69. B Bo3gyxe He [OMKHbI MPUCYTCTBOBaTb
arpeccuBHbIe NpUMeCH.

Mprbopbl cnegyeT XpaHWTb Ha cTennaxax.

12 KoMnneKkTHOCTb

Mpu6op 1 wr.
MacnopTt 1 wr.
PykoBoAcTBO MO 3KcnnyaTaLmn 1 wr.
[apaHTUiHBIA TanoH 1 wr.
MpumeyaHune - W3rotoBuTenb oOcTaBnsieT 3a CoOGOM NpaBO BHECEHWSI [OOMOMHEHWUA B

KOMMMEKTHOCTb n3aenus. MNMonHas KOMNIEKTHOCTb YKa3blBaeTCA B nacrnopTe Ha I'Ipl/l60p.
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13 lMapaHTUMHbIE 0GA3aTenbLCTBa

13.1 M3roToBUTENb rapaHTUpyeT cooTBeTCTBME npubopa TpeboBaHusm TY npu cobnogeHun
YCMOBWI 3KCnyaTauuy, TPaHCNOPTUPOBaHNSA, XPaHEHNS N MOHTaxa.

13.2 apaHTUIHBIN CPOK 3KcnnyaTauum — 24 Mecsua co AHSA NPOAaXW.

13.3 B cnyvae Bbixoga npubopa n3 cTposi B TEYEHUE rapaHTUMHOIO cpoka npu cobnoaeHum
nonb3oBaTenemM ycrnoBWin JKchnyaTaunu, TPaHCNOPTUPOBaHUS,, XPaHEHUsI U MOHTaxa npeanpusaTne
N3roToBUTENbL 06A3yEeTCA OCYLLECTBUTL €ro 6ecnnaTHbIi PEMOHT UMK 3aMeHy.

13.4 MNopsinok nepeaym npubopa B pEMOHT CoepXaTcsl B MacnopTe U B rapaHTUAHOM TarloHe.
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MpunoxeHune A. Cxema cUCTEMbI NPUTOYHON BeHTUNALUMN

PucyHok A.1 — Cxema cuctemMbl NPUTOYHON BEHTUNALUN
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MpunoxeHue b. NaGapuTHbIe U YCTaHOBOYHbIE pa3mepbl Npubopa

PucyHok B.1 — Fla6apuTtHble n yctaHoBO4YHble pa3mepbl TPM33-1114
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PucyHok 6.2 — F'a6apuTtHblie n yctaHoBO4YHble pa3mepbl TPM33-117
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PucyHok 6.3 — Paamepbl TPM33-LL4, ycTaHOBNEHHOTO B WMUT TOMNWMWHON 3 MM
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PucyHok B.4 — Paamepbl TPM33-1l17, ycTaHOBNEHHOrO B WMUT TOMLWMUHON 3 MM
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MpunoxeHune B. CxemMbl noakno4vyeHnsa npubopa

PucyHok B.1 — Cxema pacnonoxeHusl KneMMHbIX coeguHutenen TPM33-LL4
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PucyHok B.2 — Cxema nogknioveHua TPM33-LL4
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PucyHok B.3 — Cxema nogknioveHua TPM33-LU7
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PucyHok B.4 — Cxema nogkntoueHus TPM33-X.X.RS k agantepy cetu AC3M
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PucyHok B.5 — Cxema nopgknioyeHusa TPM33-X.X.RS k apgantepy cetn AC4
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MpunoxeHue I'. 3apaHue napameTpoB rpacdmka Toep.rp = F (Thapyx.)

.1 Tpaduk Tosp.p = f (Tuapyx.), OOpabaTeiBaEMbIVi NPUGOPOM Npu aKcnnyatauum, B obLiem criyvae
npeacTaBnseT coboW KyCOYHO-NUHENHYI (OYHKLUMIO C Tpemsi Todkamu usnoma («Ax», «B» n «C»),
napameTpbl KOTOPbIX 3a4aTCs NONb3oBaTesiemM Npyu NPorpamMmM1MpoBaHUK Npuéopa.

Mpumep rpadmka Tosp.p = f (Tuapyx) NPMBEAEH Ha pucyHKe 1.

.2 [Ona norHoro 3afjaHus napamMeTpoB 3TOro rpaduka Mnonb3oBaTesio AOCTaTOYHO 3aHeCcTM
B NamsaTb npubopa koopauHaTtbl Todek ero usnoma «Ax», «B» n «C» (T .e. B JaHHOM crnyvae 3ajaTb
ONS KaXO0N TOUKM 3HAYeHWe TemnepaTypbl HapyXXHOro BO3dyxa W COOTBETCTBYHOLLEe eli 3HayeHve
TemnepaTypbl 0OpaTHON BOAbI).

3apaHune koopauHat Toyek wu3noma rpadmka  Tosprp = f (Tuapyw) MNpoOM3BOAMTCH NpKU
nporpamMmmMmupoBaHui paboumnx napametpos L-Ia...L- { { npu6opa B kopnyce W7, U-08.. .- 4 npubopa B
kopnyce LL4.

Mpn atom Ans Toyku m3noma «A» 3HayeHne TemnepaTtypbl T.apy (A) 3agaeTca B paboyem
napametpe Y-k (ons npuGopa B kopnyce LU7) nnn Y-8 (ana npubopa B kopnyce LL4), a 3HaueHne
Temnepatypbl Tosp.p (A) — B napametpe U-O7 wnm U-09 pna TPM33-W7 wnu TPM33-lL4,
COOTBETCTBEHHO.

[na BTOpon Toukn usnoma «B» 3HauveHne TemnepaTypbl Tupyw (B) 3apmaetca B paboyem
napametpe U-0H wnm U- @ pgns TPM33-W7 wnn TPM33-LU4, cooTBeTCTBEHHO, a 3HaueHue
Temnepatypbl Toprp (B) — B napametpe Y-8 wnwn U-{! pna TPM33-W7 unu TPM33-lL4,
COOTBETCTBEHHO.

Ina TtpeTbei Toukm umsnoma «C» 3HayeHne TemnepaTypbl Tuapyx (C) 3amaeTca B paboyem
napameTpe Y- I, a 3HaueHve Temnepatypbl Tospp (C) — B napametpe U- { {unun Y- 3 ana TPM33-L7
mnun TPM33-LL4, cooTBETCTBEHHO.
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PucyHok I'.1 — NMpumep rpadumka Toep.rp = f (Tuapyx.) (NapameTpbl aona TPM33-114)
.3 Mpu 3agaHun napameTpoB rpaduka Tospp = f (Tuapyx) AOMKHO COBMIOAATECS BbINOMHEHUE
cneayoLwmx yCroBun:

—  3HayeHue Tuapyx. (A) AOMKHO BbITb Gonblue 3HAYEHUS Toapyx (B) 1 B CBOIO ovepeb 3HadeHune
Thapyx. (B) BOMKHO ObITb GonbLue 3HaYeHNs Tyapyx (C);

— ycTaBku Tosp. (A), Tosprp (B) M Togprp (C) AOMKHBI MMETb NONOXWUTENbHbIE 3HA4YEHUs U ObITb He
menee 10,0 °C.
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Mpunoxenue [1. Mporpammupyembie napameTpbl Nnpudopa

BHumanue! 3anpeliaetcs M3MeHsTb napameTpbl C LUMGPOM, He OMUCAaHHOM B [aHHOM
MpunoXxeHUW, U yCTaHaBNMBaTb 3HAYEHWSI NTAPaMETPOB BHE yKa3aHHOTo AuanasoHa.

Ta6nuua [.1 — MapameTpsbl rpynnbi «fy»

Wndp
napameTpa
P P Ovana3oH 3aBopackas
AansA HasHauyeHue napametpa -
KOpnycoB 3HaYeHUn ycTaHOBKa
wa | wr

Yucnosoe 3HaveHue casura (Apeax) OTHOCUTENBHO
u-at rpadvka Tosp.rp = f(Thapyx) NPV ONpeaeneHnn Tospmax MO 001,0...199,9°C onsn
n. 4.1.3.

Yucnosoe 3HaveHve casura (Ayin) OTHOCUTENBHO
u-oe rpadvkaTosp.rp = f(THapyx) NPV onpeaeneHnmn Tosp min MO 001,0...199,9°C ooso
n. 4.1.3.

3HayeHue TemnepaTypbl NPUTOYHOTO BO3AYXa (T asap.),
u-o3 HVXXe KOTOpOW cuctema nepesoanTcs B pexxum 3awmtel  (001,0...199,9°C onsn
OT 3aMopaxuBaHusi no n. 4.1.5

3HayeHWe ycTaBky TEMMepaTypbl MPUTOYHOMO BO3ayXa

UM (Tycr.npurou.) NPYM perynuposaxuv no n. 4.1.3 001,0..199,9°C 0enn
3HayeHue TemnepaTypbl HapyHoro Bo3ayxa (Trer.), Mpy
u-os KOTOPOW cucTteMa nepeBoanTCs B NETHUI pexum paboTel | 001,0...199,9°C onso

non. 4.1.6
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OkoHuYaHue Tabnuubl A1

Lndp
napzjn::Tpa HasHauenue na Ovana3oH 3aBopckas
pameTpa o

KOPNyCOB 3Ha4YeHUn ycTaHOBKa

L4 L7

8 | g _?_Hﬁaqe:v;(eTTemr;epaTypbl Thapyx. (A) rpacmka -50,0...199,9 °C man

00p.rp HM.

w9 | e ]£3(|1-|_aqu)Me Temnepatypbl Tosp, (A) rpacduka Tosp.rp = 010,0...199,9°C 0710
HMK.

wa | wm ?(?_aqu)me TemnepaTtypbl Tuapyx (B) rpadmka Tosprp = -50,0... 199.9°C 050
HMK.

TRTRETY ?(_rllaqu)me Temnepatypbl Tosp. (B) rpadpmka Tosp.m = 010,0...199,9°C 530
HEELK.

e o ?(_kllaqu)Me TemnepaTypbl Tyapyx. (C) rpadmka Tosp.rp = -50,0...199,9°C 050
HEELK.

wa ?(_l—llaqu)Me Temnepatypbl Tosp, (C) rpadmka Tosp.m = 010,0...199,9°C 0710
HM.

Yl e S:f;neMH;:Bzz:j HEYYBCTBUTENBHOCTMN B KOHTYpe 000.0...010,0°C o
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Ta6nuua [1.2 — MapameTpb! rpynnbl «P»

LWndop Tuvn H [Onana3oH 3aBopckas
a3HaveHue napameTpa o
napameTpa Kopnyca 3Ha4YeHUN ycTaHOBKa
Pexum paboTbl cuctemsl
00xX — OeXypHbIA pexum 00 nnm 01 og
01XX — pexvM perynvpoBaHus
! Twvn BxoaHbIX TC:
Xx01—TCM (o = 0,00426 °C ™)
P-O! Xx02 — TCIM (o = 0,00385 °C ™) 1-4 ot
Xx03 — TCM (a = 0,00391 °C %)
Xx04 — TCM (o = 0,00428 °C ™)
Pexum paboTbl cucteMbl
L7 00 — AEeXYpHbIN pexnm 00 vnm 01 ot
01 — pexum perynmpoBaHus
Twn BxoAHbIx TC:
— TCM50 (o = 0,00426 °C ™) 0000
— TCMN50 (a = 0,00385 °C 'i) 0001
— TCMN50 (a = 0,00391 °C ™) 0002 —
p.e w7 — TCM50 (a = 0,00428 °C *) 0003
— TCM100 (o = 0,00426 °C™) 0004
— TCIM100 (o = 0,00385 °C™Y) 0005
—TCM100 (o = 0,00391 °C™) 0006
— TCM100 (o = 0,00428 °C™) 0007

63




MpogonxeHune Tabnuubl [.2

Wndcop
napameTpa

Tun
Kopnyca

HasHauyeHue napameTpa

Ounanas3oH
3Ha4YeHUn

3aBopckas
ycTaHOBKa

P-03
(P-05 ons W4)

L4
L7

Bpems 3agepxku oopmmpoBaHus
curHana «Asapusi» no sxogy C2
npu nycke BeHTURsITOpa
OnpepgenseTcs (B cekyHAax) no
dopvyne T=6¢c*R, raze R —
YMCMOBOE 3Ha4YeHWe napameTpa,
3aAaHHoe B ABYX MNpaBbiX
paspsigax

00...99

P-IM

L4

Kop cBsiau npubopa c
KOMMbOTEpOM

71.01

gt

w7

Anroputm paboTbl pene
«ABapus»:

— Pene He BkntovaeTcs
— Pene Bkniovaetcs

= O

P05

114

CkopocTb 06meHa no RS-485:

2,4 kbut/c

4.8 kbut/c

9,6 kbut/c

14,4 kbut/c

19,2 kbut/c

28,8 kbut/c

38,4 kbut/c

57,6 kbut/c
115,2 kbut/c

o~NOOUAWNEO
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OKOH4YaHue Tabnuubi 1.2

LWndp Tun H Owvana3oH 3aBoackasa
a3HaveHue napameTpa o
napameTpa Kopnyca 3Ha4YeHUn yCTaHOBKa
MaputeTt RS-485:
KOHTpONS HeT 0 Iy
P-Ia w7 ‘-IeTHF(;CTb 1
HEYETHOCTb 2
pP-O7 L7 KonuuecTso cTon-6ut He penaktupyetcs i}
P-08 L7 Anpec npubopa B cetn RS-485 0...2047 &
[nvHa appeca ans npotokora OeeH
8 our
p-03 W 11 v 0 0
1
P-0 L7 3anepxka oteeTa B cetn RS-485, mc 0...50 !

MpumeyaHne — Yucno, 3apgaHHoe B paspsgax, OTMEYEHHbIX 3Hakamu (XX), ANs AaHHOro
paboyero napameTpa B pacyeT He NpUHUMaeTCs.
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Ta6nuua [1.3 — NapameTpsb! rpynnbi «F»

LWndp N 3aBoackas
HasHauyeHue napameTpa [unana3oH 3HaYeHumn
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 opon
F-03 KoppekTtupytoulee sHadeHmne Ans Topuro. -20,0...020,0°C aong
3HadeHune «nonockl punbTpay ans 000,0... 199,9°C
FM T 000.0 - OTKII. bao
3HaveHne «NOCTOSIHHOW BpEMEHU 0000... 0099
F-05 punbTpay Ans Tuapyx. 0000 - OTKI. boos
3HaueHune «nonockl dunbTpa» AN Tee. |000,0... 199,9°C
F-Ib 000.0 - OTKI. baon
3HaveHne «NOCTOSTHHOM BPEMEHU 0000... 0099
FOT | punetpar ans Tes, 0000 - OTKI. o3
3HadeHune «nonockl punbTpay ans 000,0... 199,9°C
FIE 1. 000.0 — OTKII. ban
3HaveHne «NOCTOSIHHOW BpEMEHU 0000... 0099
FI3 | punutpar anst Topmos 0000 — OTKI. 0on3

66




Ta6bnuua .4 — NapameTpbl rpynnbi «A»

LWndop Tun H Owvana3oH 3aBopfckas
a3HauyeHue nNapameTpa -
napameTpa | kopnyca 3HaYeHUW |ycTaHoBKa
Yuncnosoe 3HaveHve S no n. 4.2 ong 0000... 0010
perynaTtopa 0000 —
R-O! w4, Wz AUCTaHUWOHHOEe oot
ynpaBneHve
K3P
R-02 L4, W7 | 3HaueHne koadhbULMeHTa T ANs perynsitopa 0000... 0050 oom
R-03 L4, W7 [3naveHue koacpdumumenTa K ans perynatopa 0001...9000 0ioa
Bpewmsi nporpesa kanopudepa onpeaensiercs 0001... 0099
(B cekyHaax) no opmyne Topop = 6 C*M, 3HadveHne 0000
A-IM L4, Wz rae M — yncnoBoe 3HayeHve napameTpa ycTaHaBnmBaTb ooot
3anpeLLeHo

67




MpunoxeHue E. KomaHabl ynpaBneHusa npnéopom no cetu RS-485

E.1 KomaHgbl npotokona OBEH

KomaHgbl npotokona OBEH onucaHbl B Tabnuue E.1

Ta6bnuua E.1
KomaHnpa HASH OaHHble [aHHble YTeHun MpumeyaHue
3anucu
O6wue napameTpsbl (HET MHAeKcaumm)
Mmsa npubopa 0xD681 HeT Ctpoka ASCII, 5 6awnt Tonbko
dEv TRM32 YTeHue
Bepcusi npoLumBkm 0x2D5B HeT ASCII, 5 6anT Vx.yy Tonbko
VvEr X — Homep Bepcuy, yTeHve
YY — HomMep noasepcun
MpuunHa nocnegHero 0x92ED HeT BYTE: Tonbko
cTapTa nporpaMmbl But 0 — cCHxXeHne nuTaHus; yTeHve

npubopa
exit

But 1 — BkntoueHne
nUTaHns;

Bbut 3 — cTopoxxeBoi
Tanvep;

Bbut 6 — ncyepnaHue cTeka;
BuT 7 — nepenonHeHne
cTeka
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MpopgonxeHue Tabnuubi E.1

Komanga | HASH | OaHHble 3anucy | yTeHuns [ Npumeuanue
KoHdourypauunoHHble napameTpbl cetn RS-485 (HeT nHgekcauum)

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

2 - 9,6 kbuT/c;

3 — 14,4 kbur/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 — KOHTpOnSA HeT; Mo ymonyaHuio — 0
PrtY 1 — YeTHOCTb;

2 — HEYeTHOCTb
Konnyectso 0xB72E | Byte: 0 —oguH He pepaktupyeTtcsa
cTon-6ut
Shit
Appec 0x9F62 | Word_16: ot 0 go 2047 3anucbk/YteHne
npubopa Ecrnv anvHa appeca (A.Len) paeHa 8 6uT, a agpec Mo ymonuanuio —16
Addr Gonblue 255, To npubop He ByaeT oTBevaTh Ha

nobble KoMaHab! B CETU
OnvHa O0x1ED2 | Byte: 3anuck/MTeHne
agpeca 0 — 8 6uT; Mo ymonuanuo — 0
A.Len 1-—116ut
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MpoaomxeHune Tabnuubl E.1

KomaHpa HASH OaHHble | [laHHble YTeHusA MpumeyaHue
3anucu

3apepxka nepegaym O0xCBF5 | Byte: ot 0 no 50 3anuce/UTeHune
KBUTAHLMU OT1 0 go 50 mc. Mo ymonyaHuio —1
rS.dL
3anncb U3MeHeHu 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 rpynnb L 0xAA4C WORD Banucb/MTeHne

PrmU OnucaHue napameTpos B
Mpunoxenunn [

MapameTpel rpynnbl P 0x410D WORD 3anucb/UTeHune

PrmP OnucaHue napameTpos B
MpunoxeHunn [

MapameTpel rpynnbl F 0x7D6F WORD 3anucb/UTeHune

PrmF OnucaHue napameTpos B
MpunoxeHunn [

MapameTpel rpynnbl A 0x3A8B WORD 3anucb/UTeHune

PrmA

OnvcaHue napameTpoB B
MpunoxeHunn [
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OKoHuYaHue Tabnuubl E.1

Komanga HASH OaHHble [OaHHble MpumeyaHue
3anucu YyTeHus
OnepaTvMBHbIe NapaMeTpbl

M3mepeHHoe 3HaveHne 0xB8DF | Het Float_32 Tonbko YTeHue

Temneparypbl (IEEE 754) WHpexke (B agpece):

PV 0 — HapyxHasi
Temnepartypa
1 — Temnepatypa obp.
BOAbI

2 — Temnepartypa
NPWUTOYHOTO BO3Adyxa

Yncnosoe 3HayeHue casura | 0xOD1C | Het Float_32 Tonbko YTeHne
(Amax). ShFt (IEEE 754)

3HayeHune TemnepaTypbl np- Het Float_32 Tonbko YTeHne
nToYHOro Bo3ayxa (Tasap). 0x1190 (IEEE 754)

t.AL

YcTaBka no nputoyHOMy O0xDOF3 | Het Float_32 Tonbko YTeHne
BO3ayxy. Air (IEEE 754)

PaspelueHHas BenuunHa

CHWDKEHUS TemnepaTtypbl 0x2E50

obpatHoii Bogbl. t.dn

MpumeyaHue — lMpu BbINONHEHUN KOMaHA, PV, ecrnn pesynbtaTt U3MEPEHNUST HEKOPPEKTHLIN, TO
Ha KomaHZy Bo3Bpawaetcss 3HadeHve NaN ¢ ykasaHveM Tuna MCKIYUTENBHON cuUTyauun B
Mnagwem 6ante. KognpoBaHue MCKMIOUUTENBHBIX CUTYauuin npvBegeHo B Tabnuvue E.2.
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Ta6bnuua E.2

CraTtyc usmepeHums Kop vicknioumTensHon cutyauum ans komaHg PV
B MNnaglwem Gavite
[aHHble He roToBbI 0xF6
O6pbIB AaT4uKa 0xFD

E.2 KomaHabl npotokona ModBus

[Ons npotokona ModBus peanu3oBaHo BbINOMHEHWE Criedyowmnx (YHKLUIA:

— 03, 04 (read registers), 4TeHne 04HOIO NN HECKOMbKNUX PErnCTPOB;

— 06 (preset single register), 3anncb ogHOro perucTpa;

— 17 (report slave ID), yTeHne umeHu npnbopa 1 BEpPCHM MPOLLUBKM.

Ecnn appec npubopa paBeH Hymo, Ans ModBus aTo LumpokoBelyaTenbHbI agpec, To npubop
OyneT BbIMOMHATL KOMaHAbI 3anucu, Ho He ByaeT OTNPaBnATb KBUTAHLMK HA NPUHSATBIE KOMaHAbl. Ha
appeca, 6onbline 247, npubop pearnpoBatb He GyaeT.

Ons dyHkumn 03, 04 npu nonbiTke NpoYMTaTe KOMMYECTBO PErMCTPOB, MONyYyaemblX 3a OAMH
3anpoc Gonblue MakcuMarbHO BO3MOXHOIO 3HauyeHusi, Bo3Bpawaetcsi owubka 4 (FAILURE IN
ASSOCIATED DEVICE).

Ons dyHkumm 06 npu nonbiTke 3anucaTb PerucTpbl, He npegHasHaYeHHble AOfs 3anucu,
Bo3BpalLaeTca owubka 2 (ILLEGAL DATA ADDRESS), a npu nonbiTke 3anucaTb HeLonycTUMble
3HayeHus B none AaHHbIX, Bo3Bpalyaetcs owmbka 3 (ILLEGAL DATA VALUE).

Mpn nonbiTke obpalleHns ¢ HoMepaMmn He peanu3oBaHHbIX (YHKLMIA Bo3BpaLlaeTcs owwnbka 1
(ILLEGAL FUNCTION).

CTpyKTypa 3anpoca u otBeTa ans pyHkumm 17

PyHkuMA 17 obecneunBaeT YTeHWe MMeHN npubopa u BEpPCUIO NporpamMmmHoro obecnevexus. B
Tabnuue E.3 npeactaBneH 3anpoc Ha YTeHne UMeHN 1 Bepcumn NporpaMmmHoro obecnederHust npubopa
c agpecom 12. OTBeT Ha pyHKUMo 17 nNpeacTasneH B Tabnuue E.4.
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Ta6bnuua E.3

Apnpec DyHKUMSA KoHTponbHas cymma
12 17 Y74
Ta6bnuua E.4
Anpec DyHKUMA Kon. 6anT aaHHbIX [aHHble 15 6anT KoHTponbHasi cymma
12 17 15 TRM33 VerX.YY Y4

Mpumeuanue — Nonsa X n YY onpeaensoTca NpeanpusiTueM-n3rotoBuTenem.

HasHauyeHne pernctpos, ncnonbsyembix ansa dyHkumi 03, 04, 06, npueaeHsl B Tabnuue E.5.
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Ta6nuua E.5

KomaHpa

Anpec

perucTpa

OaHHble 3anucu

OaHHble
YyTeHus

MpumeyaHue

0O6Lwme napameTpbl

MpvynHa nocnegHero
cTapTa nporpaMmbl
npubopa

exit

0x0145

Het

Word_16:

0 — cHmxXeHne
nUTaHns;

1 — BKroveHve
nMTaHus;

3 — cTOpoXeBon
Tanmep;

6 — ncyepnaHue
cTeka;

7 -
neperonHeHve
cTeka

Tonbko YTeHne

Koa nocnegHen
CeTeBOW OLNGKM
n.Err

0x039B

Het

Byte: 0...255
Mocne
BKITOYEHWSA
npubopa — 0

Tonbko YTeHne
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MpogonxeHue Tabnuusi E.5

KomaHpa Appec [aHHble 3anucu/uyTeHns MpumeyaHue
peructpa
KoHdpurypauunoHHbie napameTpbl cetn RS-485
CkopocTb 0bmMeHa 0x03AF Word_16: 3anucb/UTeHne
BPS 0 - 2,4 kbuT/c; Mo ymonuaHuto — 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 KoHTpoOns 0x03B0 Word_16: 3anucb/UTeHune
YeTHOCTH 0 — KOHTpOnS HeT; Mo ymonuaHuio — 0
PrtY 1 — YeTHOCTb;
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

KomaHpa Appec [OaHHble [OaHHble MpumeyaHue
perucTpa 3anucm yTeHUs
3anuncb namMeHeHun B 0x0478 Word_16: 0 Tonbko 3anucb

EEPROM u nepectpoiika
UART

Aply
KoHdpurypaumnoHHbie napameTpbl
MapameTpsl rpynnb L 0x0000... Word_16 3anucb/UTeHne
PrmU 0x000C OnuvcaHne napameTpoB
B MNpunoxexun [
MapameTpsl rpynnsl P 0x0100... Word_16 3anucb/UTeHne
PrmP 0x0106 OnucaHve napameTpoB
B Mpunoxexun O
MapameTpsl rpynnbl F 0x0200... Word_16 3anucb/UTeHne
PrmF 0x020B OnucaHve napameTpoB
B Mpunoxexun [
MapameTpeb! rpynnbl A 0x0300... Word_16 3anuce/UTeHune
PrmA 0x0306 OnucaHne napameTpoB

B Mpunoxexun [
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MpoaomxeHune Tabnuubl E.5

KomaHaa Aanpec [aHHble 3anucu/yTeHus MpumeyaHue
peructpa
OnepaTvMBHbIe NapaMeTpbl

M3mepeHHoe 0x02AA Float_32 (IEEE 754) — pesynbTat usmepexus Tonbko
3HayeHne 0x02AE WORD_16 YTeHune
Temneparypbl Mnagwwmin 6anT — LUKNNYECKUn HOMEp N3MepPeHUst
HapYyXHOro CrapLuui 6aiT — BpeMs 3aepXKku Mexay
BO3ayxa U3MEpPEHNEM N YTEHVEM B AeCATKaX MUNMUCEKYHA
MamepeHHoe 0x02B0 Float_32 (IEEE 754) - pesynbTaT nsmepenus Tonbko
3HayeHve 0x02B4 WORD_16 YTeHve
Temneparypbl Mnagwumin 6anT — LMKNMYEeCcKnii HoMep N3MepeHust
obpaTHoW Boab! CrapLuui 6aiT — BpeMs 3aepXKKu Mexay

U3MEpPEHVEM N YTEHWEM B AEeCATKaX MUNMUCEKYHA
M3mepeHHoe 0x02B6 Float_32 (IEEE 754) — pe3ynbTat usmepeHus Tonbko
3HayeHve WORD_16 yYTeHve
Temneparypbl Ox02BA Mnagwumin 6anT — LMKNMYEeCcKnii HoMep N3MepeHust
NPUTOYHOIO CrapLuui 6aiT — BpeMs 3aepXKku Mexay
BO3Jyxa U3MEPEHWEM U YTEHVEM B AECSATKAX MUMNIUCEKYHA
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OKoHuYaHue Tabnuubl E.5

KomaHnga Appec [OaHHble [OaHHble MpumeyaHue
perucrpa 3anucu YyTeHus
OnepaTvMBHbIe NapaMeTpbl

Yucnosoe 3HauyeHue caura (Amax). 0x02BC Float_32 (IEEE 754) Tonbko

ShFt YTeHue

3HayeHne TemMnepaTypbl NP-UTOYHOTO 0x02CO0 Float_32 (IEEE 754) Tonbko

Bo3ayxa (Tasap). yTeHve

t.AL

YcTaBka no nputovHoMy BO3ayxy. Air 0x02C4 Float_32 (IEEE 754) Tonbko
YyTeHue

PaspelueHHasi BenMYMHaA CHUXKEeHUs 0x02C8 Float_32 (IEEE 754) Tonbko

TemMnepatypbl obpaTHou BoApbl. t.dn yTeHne

MpumeyaHue — Ecnu pesynbTaT U3MEPEHUs HEKOPPEKTHbIA, TO Ha KOMaHdy BO3BpallaeTcs
3HayeHne NaN c ycTaHOBMEHHbIM TUMOM WCKIOYMTENBHOM CUTyauum B Mriagwem OGaviTe.
KoaunpoBaHue cknmiounTenbHbIX CUTyauuii npuseaeHo B Tabnuue E.6.

Ta6nuua E.6
CraTtyc nsamepeHums Koa ucknountensHou cutyauum B Mnagwem Ganrte
[aHHble He roToBbI 0xF6
O6pbIB AaT4Kka 0xFD
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INucT pernctpaumm nameHeHum

Ne
U3MeHeHusl

Homepa nucrtoB (cTp.)

U3MEeH.

3aMeHeH.

HOBbIX

aHHynup.

Bcero
nicToB

(cTp.)

Oata
BHeECeHus1

Mognuckb
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