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Hactoswee PykoBoactBO MO aKchnyatauMu — MNpegHasHavyeHo AN O3HaKOMIEHWS
obcnyxuBarollero rnepcoHana € YCTPOWCTBOM, KOHCTPyKUMeR, paboTo U TEXHUYECKUM
ob6cnyxuBaHMeM NpuMGOPoB Ans perynmpoBaHusl TEMNepaTypbl B CUCTEMAX OTOMMEHUs C NPUTOYHOM
BeHTUnaunenn OBEH TPM33 (nanee — npubop).

PykoBoactBo no  aKkcnnyaTauuuM — pacrnpocTpaHsieTcssl Ha  npubop,  BbIMyLUEHHbIA MO
TY Y 33.2-35348663-006:2009.

Mpubopbl N3roTaBNMBalOTCA B HECKOMNBbKMX MCMOMHEHNAX, OTMMYAIOLWMXCA APYr OT Apyra TUMoM
Kopryca W BXOAHbIMW YCTPOWCTBaMM, NpegHa3HaYeHHbIMU Ans paboTbl ¢ TepmonpeobpasoBaTensMu
CONpoTMBNEHUS (QaTymKamm).

MHdopmaums o BapuaHTe NCMOMHEHNS yka3aHa B Koge NocrneaHnX CMMBOJSIOB MOMTHOTO Ha3BaHUA
npubopa OBEH TPM33-X.XX 1 paclumngpoBbiBaeTCa cnegyoLmm obpasom:

OBEH TPM33 - X. X.X

| KOHCTPYKTUBHOE UCTIONHEHUE

| Tvn BXOAQHbLIX JATYMKOB

| Untepdeiic casaam ¢ MK

BapuaHTbl UCMONMHEHUA NO TUNY Kopnyca:

L4 —  KOpMyC LMTOBOro KpenneHus ¢ pasmepamm 96x96x145 MM, cTeneHbio 3awmuTbl CO
CTOPOHbI NMueBov naHenu IP54 n cteneHbio 3awmuTel kopnyca — IP0O;
w7 —  KOpMycC LWMTOBOro KpenmneHus ¢ pasmepamun 144x169x50,5 MM, CTeneHblo 3aLuThbl

CO CTOPOHbI NuueBor naHenu IP54 u cteneHbto 3awmTbl kopnyca — IPOO.

3



Tun BXOAHbIX 4aTYUKOB:
01 — nopkntoyeHune TC ¢ R, = 50 Om k npubopy B kopnyce LLi4:
—  TCM 50M Wi = 1,426 (3aBOACKas yCTaHOBKA);
- TCM 50M Wi = 1,428;
—  TCN50M Wi = 1,385;
—  TCN50M Wigo = 1,391.
03 — nopkntoyeHne TC ¢ R, = 100 Om k npu6opy B kopnyce LL4:
—  TCM 100M W, = 1,426 (3aBOACKas yCTaHOBKA);
—  TCM 100M Wy = 1,428;
- TCIM 1000 W1go = 1,385;
- TCM 100M W100 = 1,391
TC - nopknoyeHune TC c R, = 100 Om 1 50 Om Kk npuGopy B kopnyce LL|7:
—  TCM 50M W,y = 1,426 (3aBOACKAsi yCTaHOBKA);
- TCM 50M Wi = 1,428,
- TCnson Waigo = 1,385,
- TCI 500 Waigo = 1,391;
- TCM 100M Wi = 1,426;
—  TCM 100M Wy = 1,428;
- TCIM 1000 W1go = 1,385;
- TCIM 1000 Wyq = 1,391.

UHTepdpeiic cessm c MNK:
—  Hanuuwme cBsiau ¢ K no uHtepdpency RS-485;
npu OTCYTCTBUN — 6e3 MHTepderca CBA3M.



MpumeyaHus

1 Ro — conpoTuBneHne TepmonpeobpasosaTenst npu Temnepatype 0°C; Wigo — OTHOLIEHWE
conpoTuBneHus TepmonpeobpasoBatenst npu Temnepatype 100°C k ero conpotmeneHuto npu 0°C.

2 Mpn pabote c Tepmonpeobpa3oBaTensaMn MWCMONb3YTCH HOMWHamNbHblE CTaTU4eckve
xapaktepuctukm (HCX) no ACTY 2858.

3 Mpy wum3rotoBneHnn npubop nNporpamMMUpyeTcsi Ha  ONpeaerneHHbld  TUM  BXOAHbIX
Tepmonpeobpa3oBaTenen, OTMEYEHHbIN B CNCKax TEPMUHOM «3aBofckas ycTaHoBKa». B nmpouecce
akcnnyatauum npubp MoxeT OblITb nepenporpaMMupoBaH Ha paboty c  nwbbiM - TUNOM
TepmonpeobpasoBaTtenen, n3 Yucna BXOAALWMX B CMIUCOK AN AaHHOrO BapuaHTa UCMONHEHWS.

Mpumep o6o3HayeHusi npubopa B AOKYMEHTaUMW APYro NPOAYKUWMM, TAe OH MOXeT ObITb
npumeHeH: «[Mpubop ANs perynupoBaHus TemnepaTypbl B CUCTEMax OTOMMIEHUS C MPUTOYHOWM
BeHTUNsaunen OBEH TPM33-114.03».

Mpumep o6o3HayveHus1 npubopa npu ero 3akasze: OBEH TPM33-1L4.03.

Mpn 3TOM M3roToBMNEHUIO M NOCTaBKe MOANEXWT Npubop ANs perynupoBaHus TemnepaTypbl B
cuctemax OTOMMEHWs C  npuToyHoW  BeHTunAuuen OBEH TPM33 B kopnyce Tuna L4,
npegHasHavyeHHbIn Ans paboTbl C MedHbIMKM Tepmonpeobpasosatenamu conpoTtusnenns (HCX —
100M W0 = 1,426). B nepuog akcnnyatauum npubop MoxeT ObiTb NepenporpammmpoBaH Ha paboTty
C NobbIM 13 TUNOB AATUYMKOB, NPUBEAEHHbLIX B Cncke Ans ucnonHeHus 03.

YcnoBHble COKpaLeHUsi, ICMONb3yeMble B HaCTOAILLEM [AOKYMEHTe:!

K3P — knanaH 3anopHo-perynupyoLmin;

HCX— HOMWHanbHbIe CTaTU4ecKne XxapakTepucTukm,

MWL — nponopumMoHanbHO-MHTErpanbHO-AnddepeHunanbHbIi (3aKOH UK perynstop);
MK — nepcoHanbHbIA KOMMNBIOTEP;

UN — undposort uHamkarop.



1 HasHauyeHue

1.1 MNpubop coBMECTHO C BXOAHbIMM  TepmonpeobpasoBaTensamu  (4atyukamu) W
MCMONHUTENbHBIMU MeXaHu3mamMu npefHasHaueH Ans KOHTPOMs W perynupoBaHusi Temneparypbl
BO34yxa B MOMeLLEeHUsIX, 060pyAOBaHHbLIX CUCTEMOW MPUTOYHOW BEHTUMAUUW, BbLINOMHEHHOW MO
cxeme, npueeaeHHoM B MNpunoxeHun A.

1.2 MMpwu akcnnyaTauum npubop obecneymBaeT BbINOMHEHWE CNEAYIOWMNX OCHOBHbBIX (DYHKUMIA ©
pexvmMmoB paboTbl CUCTEMBI:

—  nporpeB Kanopudepa npu BBOAE CUCTEMbl B OENCTBME W B MEPEXOAHbLIX pexumax ee
paboThbl;

perynupoBaHune TemnepaTypbl MPUTOYHOIO BO3AYXa;

—  3alWwuTy CMCTEeMbl OT NPEBbILLEHNS TemnepaTypbl 06paTHOW BOAbI;

—  3awwmTy BOASIHOrO Karopudepa oT 3aMep3aHus;

—  paboTy cuCTeMbl B AEXKYPHOM PEXUME C BbIKMHOYEHHBIM BEHTUIISITOPOM

1 3aKPbITbIMU Xanosu;

—  aBTOMaTMYeCKUii NepeBof CUCTEMbI U3 3MMHEro pexuma paboTbl

B ITETHWI peXum 1 obpaTHo.

1.3 OBEH TPM33-lU4.X.RS  obecneunBaetr nepegadyy [IK pgaHHbIX O  3Ha4YeHUsIX
KOHTPONUpyeMbIx TeMnepaTyp 1 3aflaHHbIX ycTaBkax no cetn RS-485.

1.4 OBEH TPM33-lL7.X.RS  obecneunBaer nepedadyy [1K pgaHHbIX O  3Ha4YeHUsX
KOHTPONMMpYeMbIX TemnepaTyp MW 3adaHHbIX ycTaBkax W BO3MOXHOCTb KOH(UIryprvpoBaHus
napameTpoB no cetn RS-485.



2 TexHU4ecKue XapaKTepucTtukm n ycnoBeus akcnnyatauumm

2.1 TexHwu4eckue ycnoBusi

OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKK Npubopa NpueeaeHbl B Tabnuue 2.1.

Tabnuua 2.1 — OCHOBHbIe TEXHMYECKME XapaKTepPUCTUKKN npubopa

HaumeHoBaHuWe xapakTepUCTUKK

3Ha4yeHune

HanpspkeHne nutaHusi nepemMeHHOro Toka 4acToTomn
oT47 po 63y

ot 130 po 242 B
(HOMMHanbHOE HanpsbxeHe

220 B)
MoTpebnsiemas MOLHOCTb, He Gonee 6 BA
[nana3oH KOHTponsa Temnepartypbl oT muHyc 50 go 199,9°C
PaspeLuatouasi cnoco6HOCTb 0,1°C
[onycTumoe OTKNOHEHWE MOMYYEHHOrO 3HAYEHNST BXOLHOIO +0,5%
napameTpa oT AelcTBUTeNbHOro (6e3 yyeTa norpelHocTv
0aT4vKoB)
Twun BXOAHbIX TepMonpeobpasoBaTtenem TCM, TCI
KonunyecTBo kaHanoB KOHTPOMs TemnepaTypbl 3
Konn4yecTBo ANCKPETHbBIX BXOJOB 3
Bpewms umkna onpoca gatymkoB, He 6onee 6¢c

Ynpaensiemble I'lpVI60pOM NCNOJTHUTENbHbIE MEXaHU3Mbl

Xanosu nogayun Bo3ayxa;
BeHTUNsTop 06ayBa
kanopudepa; 3anopHo-
perynupyoLni knanaH

Cnoco6 ynpasneHua NCNoNHNTENbHbIMUA MeXaHNU3MamMun

KOHTaKTbI
ANIEKTPOMAarHUTHbIX pene




OKoH4YaHue Tabnuubl 2.1

HanmeHoBaHMe xapaKTepuCTUKK 3HaueHue
MakcrManbHbI TOK, KOMMYTUPYEMbI KOHTakTamu pene 4 A npy HanpsiXxeHnn
220B 50y
(cos ¢ >0,4)
ApanTepsbl, Ucnonb3yemMble Ans NoAaknoyeHnsa npubopa k RS-232 OBEH AC3M (ans
nopTy KommnbloTepa OBEH TPM33.X.X.RS)

ApanTtep, ncnonb3yemblin Ans noaknodeHus npyubopa k USB nopty MK

OBEH AC4 (anst OBEH
TPM33.X.X.RS)

[nvHa nuHuii ceBsisu npubopa ¢ UCTOYHUKOM BXOOHOIO curHana
M, He bonee:

100

ConpoTuBneHNe NUHUIA CBA3M NpuGopa ¢ MCTOYHUKOM BXOAHOMO
curHana, Om, He Gonee

15

[nuHa nuHnm cBAsu npubopa ¢ agantepamm cetn OBEH AC3M u
OBEH AC4

He 6onee 1200 m

Macca npubopa, He Gonee 1,2kr
CpepHsis HapaboTka Ha 0TKas, 4, He bonee 50000
CpepfHuii cpok cnyxbbl, net 12

[ononHutensHoe A0NyCTUMOE OTKITIOHEeHWE NOoJly4eHHOro 3Ha4YeHua BXOAHOro napameTpa oT
OEeVCTBUTENbHOrO 3Ha4YeHusl, Bbl3BaHHOE W3MEHeHVeM TeMmnepaTtypbl OKpyXarLulero Bosayxa, He
npeBbIlWaeT MoroBuMHY npegena AONYyCTUMOro OTKIMOHEHUA Ha Kaxable 10 rpagycoB W3MeHeHus

TemnepaTypbl B Npegenax avanasoHa pabounx Temneparyp.




OnekTpuyeckas MPOYHOCTb M3onsAuMKM obecneymBaeT B TeyeHWe BpeMeHW He MeHee 1 MuH
oTCyTCTBME NPOBOEB U MOBEPXHOCTHOTO NEPEKPbLITUS U30MSALMN TOKOBEAYLUMX Lieneil OTHOCUTENBHO
Kopnyca n mexgy cobon npu HanpskeHusix B cootseTtcTeum ¢ CTY IEC 61010-1.

OneKTpuyeckoe COMPOTMBIIEHME MW3OMALMM JMEKTPUYECKMX Lener npubopoB OTHOCUTENBHO
Kopnyca n mexgy coboit — He meHee 40 MOM B HOpMarnbHbIX KNMMATUYECKNX YCMOBUAX U He MeHee
10 MOm npu TemnepaType, COOTBETCTBYIOLLEN BEpPXHEMYy 3HA4YeHuo TemnepaTtypbl paboyero
AnanasoHa.

Bpewms yctaHoBneHusi paboyero pexvma npmbopos nocrne noAadn Ha Hero HanpspKeHWst NMTaHus
He 6ornee 5 MUH.

2.2 YcnoBwusa akcnnyatauuu

Paboune ycrnosusi akcnnyaTaumm: 3akpbiTble B3pbiBOOe3onacHble noMelleHns 6e3 arpecCcmBHbIX
napoB 1 rasoB, C TemnepaTypoln OKpyxatoLlero sosgyxa ot nmoc 1 go nmoc 50 °C ans npubopos B
kopnyce L4, ot muHyc 10 go nmoc 55 °C gna npubopoB B kopnyce L7 u oTHocuTenbHowm
BMnaxHocTbo He 6onee 80 % npu 35 °C 1 6onee HU3KMX TemnepaTypax, 6e3 KoHAeHcauuy Bnarv, npu
aTtmocdepHom aasneHumn ot 84 no 106,7 klMa.

Mpnbopbl MO MOMEXOYCTONYMBOCTU COOTBETCTBYIOT Tpebosannam [CTY CISPR 24. Kputepumn
KayecTBa PYHKLMOHNPOBaHNA COOTBETCTBYIOT npurnoxexuio B AICTY CISPR 24.

YpoBeHb paguonomex, cosdaBaemblii npubopamu npu  paboTe, He nNpeBbIAeT HOPM,
npeaycmoTperHbix B AICTY CISPR 22 gna obopynosaHus knacca A.

Mo ycTOMYMBOCTM K KNMMATU4ECKUM BO3AEWCTBUSIM MPW JKCMnyaTauum npubop cooTBeTCTBYeT
rpynne vucnonHenus B4 no FOCT 12997-84.

Mo ycTOMYMBOCTU K MEXaHU4YeCKMM BO3AENCTBUSIM MPW 3KCMnyaTauun npubop cooTBeTCTBYeT
rpynne ucnonHeHus N2 no MOCT 12997-84.



3 KoHcTpyKkuusa npubopa

3.1 MNpwnbop n3roTaBnMBaeTCs B NNAaCTMaccoBOM Koprnyce, MpeAHa3HavyeHHOM Ans YTOMNNeHHOro
MOHTaXa Ha BepTMKamnbHOW MIOCKOCTU LWUTa ynpaBneHusi anekTpoobopynoBaHueM. KpenneHue
npubopa Ha wute obecneymBaeTca 3a cyeT ABYX (PUKCATOPOB, BXOAALUMX B KOMMMEKT MOCTaBKM
npubopa.

3.2 Kopnyc npubopa cocTtouT M3 OBYX YacTeW, COeAMHSIEMbIX Mexay cobol npu MomoLLm
yeTblpex BWMHTOB. [na obecnevyeHus oTBoda Tenna, BblgenswoLlleroca npu pabote npubopa, Ha
BOKOBBIX rpaHsix 3agHel YacTu Kopryca npefycMOTPeHbl BEHTUNSALMOHHbIE Lenu. BHyTpu kopnyca
yCTaHOBIEHbI NNaThl NEYaTHOrO MOHTaXa, Ha KOTOPbIX pacrnofiaralTCsl ANEMeHTbl cXxeMbl npubopa.
CoeavHenne aByx nnat npubopa B kopryce L4 apyr ¢ Apyrom ocywecTBisieTcs npu NoMoLLm
NIoCcKMX pa3beMHbIX (C OAHOIN U3 CTOPoH) kabenen. Mpubop B kopnyce L7 cogepxuT ogHy nnaty.

3.3 MNabapwuTHbIe 1 ycTaHOBOYHbIE pa3Mepbl Npubopa npuseaeHs! B Mpunoxexun b.

3.4 Ha nuvueBon naHenu npubopa, BHELWHWA BWA KOTOPOW MpeAcTaBreH Ha pucyHke 3.1,
pacnonoxeHbl LMdpPoBbIE N eANHNYHbIE CBETOANOAHBIE MHAMKATOPbI, CryXalue Ans oTobpaxeHus
Tekywen wuHdopMaumMm o napameTpax U pexumax paboTtbl npubopa. Kpome Toro, 3gechb xe
pacnornoXeHbl CeMb KHOMOK, NMpeAHa3Ha4YeHHbIX ANA ynpaBrneHns npubopoM B pasnuyHbIX pexuMmax
ero paboTbl.

3.5 [Ina coeduvHeHuss C AaTyvMkamy, WUCTOMHWKOM MWUTaHUS U BHELUHWMW YCTPOWCTBaMM
OBEH TPM33-L4 ocHalleH YeTblpbMs rpynnamu KneMmHbIx coeaunHutenen, a OBEH TPM33-L7 —
OBYMSI  TpynnaMu KINeMMHbIX coefuHuTenen (Nof BWHT), PacrofioXeHHbIMW Ha WX 3agHew
noBepxHocTn. Cxema pacnonoxeHusi CoeAMHUTENEeN 1 X Ha3HadeHne npueeaeHsl B MpunoxeHun B.
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4 Pab6oTta npubopa B cocTtaBe CUCTEMbI

4.1 Pexumbl paboTbl CUCTEMbI BEHTUNALUMN

4.1.1 PaboTta npubopa B cocTaBe CUCTEMbl BEHTUNALUMN

4.1.1.1 MNpwu paboTe B cocTaBe cMCTEMbI MPMOOP C MOMOLLIbIO BXOAHBLIX TepMonpeobpasoBaTenei
KOHTponupyeT Temnepatypy HapyXHOro (Tuapyw) ¥ nputodHoro Bo3ayxa (Tnowou), @ Takke
TemnepaTtypy obpaTHon Bopbl (Tesp), BO3BpaLlaemon B TennoueHTpans. OgHoBpeMeHHO npubop
NPON3BOANT ONPOC NOAKMOYEHHBIX K ero Bxogam «Cl», «C2» n «C3» MHPOPMALMOHHBIX KOHTaKTHbIX
[aTYNKOB, KOHTPONMPYIOLLMX paboTy OCHOBHOroO 060pyAOBaHNS CUCTEMBI.

Mo pesynbTatam KOHTPOMSA TemnepaTypbl M onpoca AaTyvkoB npubop ynpaenseT paboTon
BEHTUNATOPA W Xarnsu, OCYLIEeCTBNSAIOWMX NoAadvy BoO3dyxa, a Takke perynupyeT MnoroxeHve
3anopHo-perynupytowlero knanaHa (K3P), obecneunmBasi aBTOMaTM4eCKOe BbIMOIHEHNE CUCTEMOWN
HVDKE NepeyncrneHHbIX MYHKLNUI 1 PeXUMOB.

4.1.2 MNporpesB kanopudepa

4.1.2.1 MNocne nogayn HanpspkeHWst NUTaHWs Npubop aBTOMaTUYECKU NepeBOAUT CUCTemy B
pexum nporpesa Kanopudepa, BO BpeMsi KOTOPOro MPOUCXOOMT €ro pasorpes [0 NpUeMnembix
aKcnnyaTauMoHHbIX napaMeTpoB. [ina atoro npubop, OCTaBnsAsA 3aKpbITbIMU Xaro3n 1 BbIKIOYEHHbIM
BEHTUNATOP MNoJdayu MNpPUTOYMHOro BO3Adyxa, (OpMMPYyeT CUrHanm Ha nornHoe oTkpbiBaHne K3P,
obecneynBas MakCUManbHyO LMPKYNALMIO TENNOHOCUTENA Yepes kanopudep.

Bpewmsi nporpeBa onpeaensietcs nonb3oBaTtenem, UCXoAsa U3 paboymx xapakTepucTuk CUCTEMBI,
1 3apaeTcsi Npy nporpamMmmpoBaHum npubopa B napametpe A-OY.

4.1.2.2 O paboTe cucTtembl B pexume nporpesa Kanopudepa nonbsoBatens MHPoOpMupyeT
3actaBka P--[J Ha HwkHeM LIV npuBopa (kaHan uHankaumm — Tyapyx)-

BbiBoA cucTembl M3 pexuma nporpeBa OCYLECTBMASETCA aBTOMaTWYECKM MO OKOHYaHUK
3agaHHoro B napametpe A-04 nHtepsana BpemeHu.

12



4.1.2.3 [lononHWTenbHO cucTema NepeBOAUTCA B PEXMUM MporpeBa kanopudepa B criegyoLmx
cnyyasx:

—  Mocrie BbIX0OAa W3 AeXYPHOro pexumMa, BbINosHAemoro no n. 4.1.7;

—  nocrne BbIXOAa@ M3 pexuma 3aluTbl karnopudepa OT 3ameps3aHusl, BbINOMHAEMOro Mo
n.4.1.5;

—  nocrne BbiXOAa U3 NEeTHEro pexmma padoTbl, BbINOMHAEMOro Mo M. 4.1.6, B 3UMHWIA peXuM;

—  nocne uameHeHusi napametpa A-04.

Mpy 3TOM B pexume NPorpesa a3 0CTalTCs 3aKPbITbIMK, @ BEHTUNATOP — BbIKMHOYEHHbIM.
4.1.3 PerynupoBaHue TemnepaTtypbl TPUTOYHOrO Bo3ayxa

4.1.3.1 MNocne nporpeBa kanopudepa npubop aHanM3npyeT Tekyllee COCTOsiHMe TemnepaTypbl
obpaTHOW BOAbl 1 NPUTOYHOTO BO3AyXa, NPOBEPSS BbIMOMHEHNE B CUCTEME YCMOBWIA:
ToSp.min < ToGp. < ToGp.max n Tnpm’oq. > Tasap.

To ecTb TemnepaTtypa ob6paTHOW BOAbl Ha BbIXOAE CUCTEMbI [OIMKHA HaxoauTbCA B npegenax
rpaHnL, YCTaHOBIEHHbIX Mosfib3oBaTenieM OTHOCUTENbHO rpaduka Tosp.rp. = f (Tuapyx), W, KPOME TOrO,
[OmKHa OTCYTCTBOBaTb OMACHOCTb 3amep3aHus kanopudepa.

B cnyyae BbINOMHEHWs BbllleykasaHHbIX YCMOBUWA MpPUOGOP MNepeBOAUT CUCTEMY B PEXUM
perynvMpoBaHus TemnepaTtypbl NPUTOYHOrO BO3ayxa.

B paHHOM pexume npubop OpMUPYET KOMaHZy Ha OTKPbITUE >Kamno3n U BKIOYEHUE
BEHTUMATOPA, OCYLLECTBASIOWLEro noJady HapyXHOro BO3[yxa, a Takke ynpasBnseT MofioxXeHuem
K3P, n3meHsia mpu 3TOM NOTOK TEMfOHOCUTENsi 4epe3 kanopudep M NOoAAepXvBas 3afaHHyo
TemnepaTtypy NpUTOYHOro BO3ayxa.

4.1.3.2 MNpepenbHble 3Ha4YeHus TemnepaTtypbl 06paTHON BOAbl Tospmin M Tospmax BBIYMCASAIOTCA
npnbopom no rpadpuky Tosp.p. = f (Thapyx) W 380@HHBIM rPaHULLAM OTKIIOHEHUS OT HEro Amin U Amax.
Mpun atom:

ToSp.min = ToSp.rp - Amin ) ToSp.max = ToGp.rp + Amax-
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MapameTpbl rpacuka 3agatoTcst nonb3oBaTeniemM npy NporpamMMUpoBaHun npubopa, ucxoas w3
JKCMyaTaUMOHHbIX XapakTEPUCTUK CUCTEMbl, B COOTBETCTBUM C YKa3aHUAMM, W3NOXKEHHbIMU B
MpunoxeHum I.

3HaueHns Amn U Amax 3aJaloTca  Monb3oBaTenem npu  NporpamMMUpoBaHWn B NpuGope
napameTtpos Y-02 v U-0 {, cootBeTcTBEHHO.

Mpumep rpadvka Tosp.p. = f (Tuapyx) NPEACTaBMEH Ha puCyHke 4.1.

PucyHok 4.1
PerynupoBaHne TemnepaTtypbl NPUTOYHOrO BO3dyxa B AaHHOM pexume paboTbl CUCTEMbI
OCyLLeCTBNAETCA MO YCTaBke Tycrmpurow., 33AAHHOM MOMb3oBaTenem npu nporpaMMUpoBaHMK B
npubope napameTpa L-04.
O paboTe cucTeMbl B pexumMe perynmpoBaHus TemnepaTtypbl IPUTOYHOrO BO34yXa Nonb3oBaTens
UHopMupyeT 3acTaBka P--2 Ha HwxHem LW npuGopa (kaHan uHankauun — Tiapyx)-

14



4.1.4 3awuTa OT NpeBbILeHUA TemnepaTypbl o6paTHOW BoAbI

4.1.4.1 Hanuuve p[aHHOrO pexuma pernameHTipyetcs TpeboBaHVWAMM O HEeLonyCTUMOCTU
BO3Bpata B TennoceTb 06paTHON BOAbl MOBbLILWEHHOW (OTHOCUTENIBHO 3aJaHHOro  rpadwmka)
Temneparypsl.

Ycnosuammn Ans BLINOMHEHNS pexmma SBASOTCS: Tosp. > Tosp.max, @ TAKKE Trpurou. > Tasap-

To ecTb TemnepaTtypa 06paTHON BOAbl Ha BbIXOAE CUCTEMbl MPEBLIWAET BbIYUCIEHHOE
oTHocuTenbHO rpaduka Tosp.rp. = f(Tuapyx) NPeOENbHOE 3HaYeHUE Togpmax U, KPOME TOro, OTCYTCTBYET
OMacHOCTb 3amep3aHuns kanopudepa.

4.1.4.2 B paHHOM pexume npubop, npoaonkas hopmMmpoBaTb KOMaHay Ha OTKpbITME Xaniosn 1
BKMIOYEHNE BEHTUNSATOpA, MPUOCTaHaBNMBAET PErynupoBaHWe TemnepaTtypbl MPUTOYHOMO BO3Ayxa W
HaunHaeT ynpaenaTb nonoxeHvem K3P no curHany paccornacoBaHns mexay TeKyLUMM 3Ha4yeHuem
Tosp. N BBIMUCNEHHBIM MO rpaduky 3HaYeHNEM Tospmax. 1AKOE YNPaBNEHNe CoXpaHaeTcs 40 Tex nop,
noka B cucteme He ByaeT NMKBMAMPOBAHO NpeBbllleHne TemnepaTtypbl 0b6paTHoO BoAbI.

4.1.4.3 O paborte npubopa B pexuMe 3awuUTbl CUCTEMbI OT MNPEBbILEHWUS TemnepaTypbl
oGpaTHoii BoAbl Monb3oBaTens WHMopMUpyeT 3actaBka P--3 Ha HwkHem LIM npuGopa (kaHan
MHANKAUMKN — Toapyx)-

4.1.5 3awuTa OT 3aMep3aHMA BoAbl B Kanopudepe

4.1.5.1 Ycnosuamn Ana nepesoga CUCTEMbl B AaHHbIN pexuMm  ABASTCA: Tosp. < Tospmin
UM Trpuron- < Tasap -

To ecTb TemnepaTypa obpaTHOM BOAbl Ha BbIXOAE CUMCTEMbl OMYCTUNAChk HWDKE BbIYUCIIEHHOTO
oTHocuTenbHO  rpadpuka  Tospp. = f (Tuapyx) NPEOENbHOro  3HaueHns Tespmin MM TEMNepaTypa
NPUTOYHOrO BO3JyXa CHU3MMAch A0 aBapUMHOIO 3HAYEHWS Tagap, YTO B TOM U APYrOM Crly4ae rposuT
ONacHOCTbIO 3amep3aHus kanopudepa.

BbinonHas gaHHbIM pexum, npubop GopmMUpyeT KOMaHAy Ha BbIKIIOYEHWe BeHTunsatopa wu
3aKpbITME Xasnw3uW, a TawkKe MNonHOCTbio OTkpbiBaeT K3P Agnd  MakcumanbHOro MoBblLLEHUS
TemnepaTypbl BOAbI B Kanopudepe v 3aluTbl ero oT 3amep3aHns.
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4.1.5.2 MNpepenbHoe 3HaveHne Togpmin BblMMCNSETCA NPUOOPOM MCXOAS U3 3adaHHOTO rpaduka
Tosprp. = T (Tuapyx,), B COOTBETCTBUM C A@HHbLIMMW, U3NOXEHHbIMU B M. 4.1.3. 3HaveHne T.qqp 3a4aeTcs
nonb3oBaTenem npu nporpamMuposaHunu B npubope napametpa L-03.

4.1.5.3 Kpome ykasaHHbIX TemnepaTypHbIX YCINOBWI, MPUOOp NEepeBOAMT CUCTEMY B PEeXuM
3aWwmTbl  kanmopudpepa  OT  3amep3aHns  MpyW  HeMCnpaBHOCTM  NOOro M3 BXOAHbIX
TepmonpeobpasoBartenen, KOHTPONMPYLWMX napameTpbl Tuapyw, Tosp. WM Trpwou, @ TaKKe npu
cpabaTtbiBaHNM KOHTaKTHOro Aatymka «C3».

4.1.5.4 O paboTe npubopa B pexume 3awwuTbl Kanopudepa OT 3amep3aHus nonb3oBaTens
uHdopmupyeT 3acTaBka P--Y Ha HwkHeM LIV npubopa (kaHan uHAMKaUMN — Toapx)

Bbixoq 13 pexuma OCylIecTBNSIETCA aBTOMaTWYeCKM Mocne nVKBUAAUMU MPUYMHBL - ero
NnosiBMEeHnsl, ofHaKo nepexop K AanbHehwew paboTe MNPOU3BOAUTCA C 3a4EPXKOW MO BPEeMeHM,
Heobxoamnmon Ans nporpesa kanopudepa (n. 4.1.2).

4.1.6 NleTHun pexum

4.1.6.1 Mpubop aBTOMATMYECKN NEPEBOAUT CUCTEMY MPUTOYHON BEHTUNALMU B NIETHUA PEXUM
paboTbl, ecnn TemnepaTypa HapyHOro BO3AyXa NpeBbIlLaeT 3HaYeHne YCTaBkN T en, 384aHHON Npu
nporpammMmupoBaHuu napametpa L-05.

B oToM pexume npubop npoporkaeT (PoOpMMpPOBaTh KOMaHZy Ha OTKPbITUE Xamnio3n K
BKIIOYEHNE BEHTUNATOPA, HO OCYLIECTBAsSET MonHoe 3akpbiBaHue K3P, ¢ uenblo npekpaeHus
LIMPKYNSILMW TENMOHOCUTENS Yepes Karopudep.

MpumeyaHus

1. MNpun paboTe B neTHem pexume BROKMPYIOTCA PYHKUUM 3aLLUTbI CUCTEMBI OT MPEBbILLIEHUS
TemnepaTypbl 06paTHON BOAbI M 3aLUMThI Kanopudepa oT 3aMmepaaHus.

2. Anroputmbl paboTbl cMcTeMbl Npu cpabaTtbiBaHUM YCTPOWCTB, NOAKMIOYEHHBIX K BXogam «C2»,
«C3», npuBeaeHbl B n.4.1.8.
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4.1.6.2 O paboTe npuGopa B NETHEM pexuMe Mnonb3osaTens MHpopMupyeT 3acTaska P--5 Ha
HwkHeM LI npubopa (kaHan nHankaumm — Thapyx)-

Bbixog cuctemMbl M3 NMETHEro pexvma paboTbl OCYLUECTBISIETCS aBTOMATUYECKA MPU YMEHBLLEHUM
TeMrepaTypbl HapY)XHOro BO3[yXa [I0 3HAYEeHVsl, 3a0aHHOMO NMpu nporpammupoBaHny napametpa U-08 (ons
npvbopa B kopnyce LL4) unm Li-Ib (ans npubopa B kopnyce LL7), COOTBETCTBYIOLLETO OAHOBPEMEHHO MEPBOi
TOuKe M3noma rpadmka Tospm= f(Tuapy)-

4.1.7 [exXypHbIA pexum

4.1.7.1 Ha nepvopg, korga Heo6XoANMOCTb B MPUTOYHOW BEHTUNSLMM NOMELLEHUIA OTCYTCTBYET
(HanpumMep B BbIXOAHblE [HW, B HOYHOE BpEMSi CYTOK U T. M.), cuctema MoXeT ObiTb nepesBefeHa B
OEXYPHBIN PEeXUM, NMpU KOTOPOM MPMOOP BLIKMIOYAET BEHTUMATOP M 3aKpbiBAeT Xamniosu nojayu
HapyxxHoro Bosayxa. Kpome Toro npmbop npu nomouum K3P cHuxkaeT TemnepaTtypy obpaTHOI BoAbl [0
3HAYEHUN HMXE OTOMUTENbHOTO rpaduka K npekpawaetr ee perynupoaHue. [pu oxnaxgeHun
obpaTHoi BoAbl A0 TemnepaTtypbl HUWKE Tospmin. (CM. PUCYHOK 4.1) BKMIOYAETCH PEXUM 3alnTbl OT
3amMep3aHus.

lMepeBoa cucTtembl B AEXYPHBIN pexmnM MOXeT ObiTb OCYLIECTBMEH C KrnaBuaTypbl npubopa
(U3meHeHvem uncnoBoro koga napameTtpa P-0#) unu pguctaHumMoHHO (3aMblkaHMEM KOHTaKTOB
KOMMYTVPYIOLLEro YCTPOMCTBA, MOAKMI0YEHHOro K Bxoay «Cl» npubopa).

O nepeBoge cUCTEMbl B AEXYPHbIN pexum paboTbl nonb3oBaTens MHgopmupyeT nosiBreHve
3acTaBku «--- & Ha HWkHeM LIV npuGopa (kaHan uHaukaumy — Tyapyx.)-

Bbixof M3 pexvma OCyLLeCTBMAETCA aBTOMaTUYeCcku nocne OTMEeHbl KOMaHAb!, Bbi3BaBLUEN ero
nosiBfieHWe, HO nepexod K pJanbHenwen paboTe npou3BOAUTCS C 3aJEpPXKOM MO BPEMEHW,
HeobxoavMOoN AN BO3MOXHOIO nporpesa kanopudepa.

4.1.8 Anroputmbl paboTbl cucTeMbl Npu cpabaTbiBaHUM yCTPOncTB «C1», «C2», «C3»
4.1.8.1 Bxog «Cl» npubopa npegHasHayeH ANs MOAKMIOYEHNUS] KOHTAKTOB KOMMYTMPYIOLLEro
YCTPOWCTBA, NpeAHa3Ha4YeHHOro ANs AMCTAHLMOHHOIO NepeBoAa CUCTeMbl MPUTOYHON BEHTUNALMK B
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OEXYPHbIN pexum paboTel no n. 4.1.7.

B kavecTBe KOMMYTVpYlOLLEro YCTPONCTBa ANS 3TOW Lienu MOryT ObiTb UCMOMb30BaHbI «CyXue»
(T.e. He COeAMHEHHble C BHELUHWUM MCTOMHWKOM HanpshkeHWs Wnn TOKa) 3amblKarolme KOHTaKTbl
NOAXOASALLEro No HasHa4YeHUo 1 KOHCTPYKUUK Tymbriepa, nepeknovaTens unv taMepa.

4.1.8.2 Bxog «C2» npubopa npegHasHayeH AONsi MOAKMHOYEHWUs AaTyumka, KOHTPOMUPYHOLLErO
paboTy BEHTUMSATOPA U 3aMbIKAOLLErO CBOM «CYXUE» KOHTAaKTbI MPU €ro HEUCMNPAaBHOCTY.

[Mpn HenmcnpaBHOCTM BEHTUNATOPA B 3UMHUX pexumax paboTbl cuctembl npubop obectounsaet
ero un opmupyeT curHan «Asapusi».

Kpome Toro, Ha HwkHeM LIV npubopa (kaHan MHANKAUNK — Tapyx) BbIBOAUTCS MHOPMaLIMOHHAsN
sactaBka «P--& u curHanbl ynpasnenuss K3P GnokupyioTcsi. Beixop #3  AaHHOro  pexuma
OCYLLIECTBMSETCA MOCMe YCTPaHEeHWs HEeUCMnpaBHOCTU BEHTUNATOPa NyTem nocnefoBaTernibHoOro
HaxaTtusi kHonok «[MPOIP.» n «BbIXOO».

lMpn HeucnpaBHOCTM BeHTUNSATOpa B NETHEM pexume npubop Takke obecToumBaloT ero
n dopmupytoT curHan «ABAPUSA». Ho B atom cnyyae Ha HwxHem LM npubopa coxpaHsietcs
MHDOPMaLIMOHHas 3acTaBka «--59» (neTHui pexunm), a K3P ocTaeTcs B 3aKpbIiTOM COCTOSIHUM. Bbixog
M3 [AHHOTO peXxuMa OCYLIeCTBMSeTCA aBTOMaTU4Yecku mocrne YCTPaHEeHUS HeUcnpaBHOCTU
BEHTUNATOPA.

Ha nepuvog nycka BeHTunsATopa Bblgava curHana «ABAPUA» 1 oTpaboTtka no curHanam gatyvka
€ero HeucnpaBHOCTM MOryT ObITb 3adepxaHbl MpPUOOpoM Ha 3afjaHHoe Bpems. Bpewmsi 3agepxku
ycTaHaBnMBaeTCs Nonb3oBaTenem npu nporpammupoBaHuv napametpa P-f5.

4.1.8.3 Bxog «C3» npubopa npegHasHayeH ANS MOAKMOYMEHUS AaTyuka, KOHTPONUpyloLlero
HanmuuMe npoToKa BOAblI Yepe3 Kanopudep M 3aMblKaloLEro CBOW «Cyxue» KOHTaKTbl B Cryyae
npekpaLLeHms 3Toro NpoToka.

B 3uMHMX ycrnoBusix paboTbl 3aMblKaHWE KOHTAKTOB AdaTyvka MpYBOAWT K (DOPMMPOBAaHMIO Npubopom
curHana «ABAPWS» 1 nepeBogdy CUCTEMbI B PEXVM 3aLLMTbI kanopudpepa ot 3amepsanus (n. 4.1.5). MNocne
YCTPaHEHWs1 HEUCMPABHOCTM BbIXOA M3 [AaHHOrO pexvmMa OCYyLLEeCTBNsieTcs aBTomaTudecku. Mpu pabote B
neTHeM pexxmme oTpaboTka Mo curHanam AaHHOro Aatyunka briokupyeTcs.
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4.2 ®opmupoBaHue curHanoB ynpasneHust K3P

4.2.1 YnpaBneHue 3anopHO-perynupyiomMm KranaHom Mpou3BOAWUTCA NpU MOMOLM  ABYX
anekTpomarHUTHbIX pene (K3Pgrp. M K3Pgap) 1 OCYLLECTBRAETCS LUIMPOTHO-UMMNYMLCHLIM CNOCO60M No
nponopuuoHansHo-UHTerpansHo-aguddepeHumansHoMy (o) 3aKOHY perynmposaHus.
dopmMupoBaHne UMMNYNbCOB YNpPaBneHns ocyLLecTBSeTCa crneaylolwmm obpasom.

Mpunbop, Nnpon3Boas NOCTOSHHBIN LIMKMMYECKNA ONPOC BXOAHbIX OATYMKOB, NMOCAE Ka)Xaoro umkna
BblYMCIAET B YMCNE NPOoYMX NapameTpoB U HOBOe TekKylliee 3HayeHne TemnepaTypbl T, MO KOTOPOW B
BbINOSHAEMOM CUCTEMOW pexume paboTbl ocyliectensetcs perynupoBaHue (Topuou. MM Togp).
WHTepBan BpemeHW, HeobXxoaMMbIA ONs OAHOrO LMKNa onpoca [aTyvKoB, HasblBaeTCs LUarom
perynmpoBaHusi 1 BENUYMHa ero YNCMNeHHo paBHa t, = 6 c.

MonyyeHHoe Tekyllee 3Ha4yeHWe TemnepaTypbl T CPaBHMBAETCS C COOTBETCTBYIOLLEN YCTABKON
perynnpoBanuns (Tycrnpurou. » Tosp.max NN Togp.p.), MOCHE Yero npnbop opmMmupyeT MMNysbC ynpasneHus
K3P, anutenbHOCTbL KOTOPOro BhluncnseTcsa no dopmyne (1).

D, = 2,5 K(E, + TAE)) (1),
rae D — ANUTENbHOCTb YNPaBSAOLWEro UMMynbca B MUMMUCEKYHAAX;
E =Ty -T — BENMYMHa paccornacoBaHns B TEKYLLEM Luare perynnpoBaHus;
AE = E - E4 — BENUYMHA N3MEHEHUSA paccornacoBaHns No CpaBHEHUIO
C npeablayWwmnM BbluUcreHmem Dy.;
Knrt — koadppuumenTol  MNA-perynsTopa, 3agaBaemble nonb3oBaTenem

npu HacTpolike npubopa B cocTaBe CUCTEMBI.

B dopmyne (1) «koapdpuumeHt K (06wmii  koadbduuMeHT ycuneHus)) onpegensiet
YyBCTBUTENbBHOCTb PErynsaTopa Kak K BeNMMYnMHe paccornacoBaHns KOHTPONMPYEeMON UM TemnepaTtypsl,
TaKk U K CKOpPOCTM ee u3MeHeHusi. 3HauveHve koadpduumeHta K 3agaertcss nonb3osatenem npu
nporpammMupoBaHuu npuéopa B napameTpe A-03.

B dopmyne (1) koadbduumeHt t (koacpduumeHT npu anddepeHunanbHONn CoCTaBnsAoLWwen)
onpegenset 4yBcTBUTENbHOCTb [M[-perynatopa K peskMM W3MEHEHUSIM KOHTPONMpYyeMon WM
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TemnepaTtypbl. 3HaveHne koadduuMeHTa T 3afjaeTcs Monb3oBaTenem npu MporpaMMUpoBaHUK
npvbopa B napametpe A-0C.

HanpasneHnue nepemelienna K3P onpepensietcd npubopoM no 3HaKy, MOMy4YeHHOMY MNpu
BblymcneHun Dy Mpu nonoxvTensHom 3HayeHun D, copmupyeTcs ynpaensiowmnin MMNynbc Ha
oTkpbITMe K3P, a npu oTpyuatensHOM 3HaYeHUM — yNpaBnsioLwWwmin UMMYbC Ha ero 3akpbiTue.

Mpwn 3HaveHuAx D, uncneHHo Gomblumx Lara perynupoBaHuUs, cUrHan ynpasneHus BbigaeTcs
HenpepbIBHO.

4.2.2 PerynupoBaHue TemnepaTypbl  OCyLlECTBMSeTCH C  Y4eTOM  3af4aHHOW  30Hbl
HeYyBCTBUTENbHOCTU. Tak, Npu perynnupoBaHuy TemnepaTypbl MPUTOYHOrO BO3AyXa M AOCTUXEHWUM
Trpurou. 3HAYEHWUN, HAXOAAWMXCA B 30HE Trpurow. - X...Tnpuwrow + X, MMAynbCbl ynpasneHus K3P He
opmupytoTest. 3aecb X — 3afaHHoe (B rpagycax Llenbcus) B napametpe U- M (ons OBEH TPM33-
LW4) unu Y- 2 (ans OBEH TPM33-LL|7) 3HayYeHWe 30HbI HEYYBCTBUTENTLHOCTM.

4.2.3 OnektponpuBog K3P B cuny cBoe WHEpPUMOHHOCTM He cnocobeH oTpabaTbiBaTh
MMMynbCbl Manol gnutensHoctu. MNoatomy npu |D|| < 0,3 ¢ umnynsc ynpasnenns K3P npubopom He
dopmMuUpyeTcs, HO CyMMUPYETCSA CO 3HaYeHVeM, BbIYMCIIEHHOM B CriedytoLeM Lware perynmpoBaHus.

Hanpumep, npu  BbluuCrieHHOM  3HadeHun Dy=0,1c¢ wmnynbc ynpaeneHuss  K3P
AnvTenbHocTbio 0,3 ¢ hopMupyeTcs TONbKO B TPETHEM LUAre perynmpoBaHus.

PaboTa BbIxoaHbIx pene npubopa, ocyliecTenswoWwmx ynpasnernne K3P, npounnioctpmposaHa Ha
pucyHke 4.2.

4.2.4 Tlpn ynpaeneHuun npoueccammn ¢ MeasieHHO U3MEHSIOWMMNCA BO BPEMEHW napameTpamu
BO3MOXHbI CUTyaLumn, Npu KOTOPbIX TemnepaTypa obbekTa B TeYeHue liara perynuposanus Oyaet
MEHSITbCS Ha BENUYMHY, MeHbLUylo pa3peluatowein cnocobHoctn npubopa (0,1°C). B atom cnydvae
anddepeHumnanbHaa coctasnstowasn MNMUO-perynatopa B dopmyne (1) AE=0 nepecTtaeT okasblBaTb
BMUSIHUE HA [ANUTENbHOCTb YNPaBMSOLMX WMMYNbCOB, YTO MOXET HeraTMBHO OTPa3uTbCA Ha
KayecTBe perynupoBaHus. Bo nsbexaHne Taknx cutyaumn B npmbope npeaycMoTpeHa BO3MOXHOCTb
yBENMYEeHNs UWHTepBana BPeMeHW Mexay CcocefHuMM Bbluucnennsamm Dy un D lNpu atom
ONUTENbHOCTb YNPaBSIOLEro MMMYNbCa BbIYUCISETCS He B KaXAOM Luare perynupoBaHusi, a C
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NponyckoM HeKoToporo ux 4ucrna. B nponyckaembix (4ns BblYMCNEHWI) LWarax OnUTENbHOCTb
MMNYNbCOB YNpaBfeHNs 0CTaeTcsl HEM3MEHHON 1 paBHON Dy @ K MOMEHTY BblYMCIIEHUSt 3HaYeHUs Di.y
KOHTpOnupyemasi Temnepatypa ycrneBaeT M3MEHUTbCA Ha BENUUMHY, OJOCTaTOuHYI0 ANSi ee YeTKOM
dumKcauum npnubopom.

MapameTp S, onpeaensiowmii, B KAKOM MO CYETY Luare perynmpoBaHus OyaeT npovsBoavTbes
nocnegywoulee BbluncneHne Dy, 3agaeTcsi nonb3oBaTenem npu nporpamMMupoBaHun npubopa B
napametpe R-0 1.

PucyHok 4.2

4.25 Mpu 3agaHmn B napameTtpe A-O! snavenus OOOD  ynpasnswowme wmnynbcsl K3P
npuBopoM He (OPMMPYIOTCA, a ero nepeMelleHMe MOXeT MNPOU3BOAMTLCS AWUCTAHLMOHHO MNpu

NOMOLLM KHOMOK Ha nuueBon naHenu. [Mpu 3TOM HaxaTue KHOMKK NPVBOAMT K OTKPbIBAHWUIO
KnanaHa, a HaxaTue KHOMKKU — K ero 3akpbiBaHuo. KomaHabl ANCTaHUMOHHOMO ynpasneHus K3P
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OpPMUPYIOTCA HEMPEPLIBHO Ha BPeMS yAepXaHWs COOTBETCTBYIOLLEN KHOMKA B HaXKaTOM COCTOSIHUW.
Pexum oTknioyeHnss aBTomaTudeckoro ynpasneHuss K3P uHauMumpyeTcs TOYKOW B KpaviHew npaBou
Nno3uLMM HKHEro uHaukaTopa.

Mpnbopel B Kopnyce L7 nmetoT pexum aganTMBHON HAaCTPOMKK perynaTtopos (cm. n. 8.4 ).

4.3 Pabota npubopa B cetn RS-485

OBEH TPM32-X.X.RS moryT obmeHuBaTbcst aaHHbiMu ¢ K no cetn RS-485. OTobpaxeHue
TEKyLIMX MapameTpoB npubopa MOXET BbIMOMHATECA C MOMOLUBD nporpammbl «Owen Process
Manager» (MHdopMaumio CM. Ha calTe WWw.owen.ru)

Ons nopgkntovenns k MK npubopos, mmetowmnx uHtepdenc RS-485, mMoryT vcnonb3oBaTbCst
apanTtepbl cetn OBEH AC3-M nnn OBEH ACA4.

KondpurypuposaHue ceteBbix napametrpos OBEH TPM33-LLl4 ocywecTtBnseTcad € MNOMOLLbO
nporpammbl  «KoHdpurypatop AC-2M» (HaxoguTtcs Ha cante www.owen.ru). OnucaHue paboTbl C
nporpammon «KoHdpurypatop AC-2M» npuegeHo B Mpunoxenuu E.

OBEH TPM33-LlL4 obecneunBaeT nepegadvy [1K paHHbIX O 3HAY€HUSIX KOHTPONMUPYEMbIX
TemnepaTtyp v 3a4aHHbIX ycTaBKax.

[Onsa yctaHoBKM 3aBoackux ceTeBbix napameTpoB OBEH TPM33-LU4.X.RS Heo6xoamMmMo OTKpbITh
npubop ” yCTaHOBUTbL MEpPeMblyKy Ha pa3beM X1, yCTaHOBMEHHbI Ha nnaTe KOoHTponnepa
TRM58C7M.

KoHdpurypuposaHue ceteBbix napametpos OBEH TPM33-LL7 ocylecTensieTcsi ¢ knaBuaTypbl Ha
nuueson naHenu npubopa.

OBEH TPM33-LL7 obecneunBaeT KOHpUrypmpoBaHMe Bcex napameTpoB npubopa v nepegady
MK gaHHbIX 0 3HAYEHWAX KOHTPONMPYEMbIX TEMMNEPATYP U 3aaHHbIX yCTaBkax no npoTtokonam OBeH U
ModBus.

MepeyeHb KomaHA npoTokonos OeeH n ModBus npuseaeH B MpunoxeHun XK.

B npu6opax B kopnyce LLI7 3aBoackve napameTpbl yCTaHaBNMBAETCS C UCNOMb30BaHNEM KHOMOK,
pacronoXeHHbIX Ha NUUEBON NaHenu npubopa (3anuck 3HaueHus 6742 B napameTp P- (B).
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5 Pexumbl paboTbl npubopa

5.1 Pexumbl paboTbl npubopa

Mpwn akcnnyaTtaummn pabota npubopa OCYLLECTBMAETCA B OOHOM M3 TPEX OCHOBHbLIX PEXUMOB:
«PerynupoBaHue», «lpocmoTp» unu «porpammmpoBaHme.

[MepeknioyeHne pexuMoB W ynpasneHuwe npubopoM MpPOU3BOAUTCH MPU MOMOLLM  KHOMOK,
pPacrnonoXeHHbIX Ha nuueBon naHenu npubopa. HasHaveHWe KHOMOK ynpasneHus npubopom B
pasnuyHbIX pexumMax ero paboTbl rpadunyecku NpeacTaBnieHo Ha pucyHke 5.1.

PucyHok 5.1
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5.2 Pexum «PerynupoBaHue»

5.2.1 BbinonHsieMble yHKLUU

5.2.1.1 Pexum «PerynupoBaHue» — OCHOBHOW pabouuMn pexum, B KOTOpbI npubop
nepeBOAMUTCS aBTOMAaTUYECKU MOCrie MoAayv Ha Hero HampshkeHus nutaHusa. B gaHHom pexuvmve
npubop BbINOMHAET crieaytolume pyHKUUm:

—  KOHTpOnUpyeT npu MOMOLUM MOAKIIOYEHHBIX K HEMy [aT4YMKOB BXOAHble MapaMeTpbl
CUCTEMBI;

—  ocyllecTBnseT umdposyto dunbTpaumio KOHTPONMpYyeMbIX BXOZHbIMM
Tepmonpeobpa3oBaTensMu napameTpos;

—  OCYLLECTBNSET KOPPEKLMIO NOKa3aHWN BXOAHbIX AaT4UKOB;

—  oTobpaxaeT Ha NMUEBON NaHeny MHAOPMaLMIo O KOHTPONMPYEMbIX NapamMeTpax 1 TeKyLLMX
yCTaBKax perynmpoBaHus;

—  KOHTpONuMpyeT UCMpaBHOCTb BXOAHbLIX TepmonpeobpasoBaTenen n opmmpyeT curHanbsl 06
UX BbIXOAE M3 CTPOS;

—  dhopmupyeT curHansl ynpasneHus UCNOMHUTENbHBIMW MeXaHW3Mamu;

—  ocyuecTtenseT nepegady nHdopmauum MK.

5.2.1.2 nA noBbIlWEHUS NOMEXOYCTONYMBOCTM MPUOOP OCYLLECTBASIET MOCTOSIHHBIA KOHTPOIb
BbIMOSIHAEMOM MporpamMMbl U NpU OBGHaPYXEHUW OTKIMOHEHWI, HECOBMECTUMbIX C AarbHenLlen
paboTon, NpoM3BOAUT MPUHYAMTENbHBLIN  3anyck MuKpornpoueccopa. [aHHbil  nepesanyck
XapakTepuayeTcsi BO3BpaTOM MporpaMmbl B HayamnbHYl TOYKY €€ BbIMOSIHEHUS U BKIHOYEHUEM
BCNeacTBMe 3Toro (Ha Bpems 6 €) pexuma nporpesa kanopudepa.
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5.2.2 KoHTponb BXOAHbIX NapaMeTpoB

5.2.2.1 KoHTponb  BXOAHbIX  TeMMepaTypHbIX  NapamMeTpoB  OCYLUECTBAsSieTCA  NyTem
nocrneAoBaTenbHOTO LIMKNWYECKOro onpoca nepBuYHbIX TepmorpeobpasoBaTeneit (OaTyvkos), Mo
pesyrnbTaTaM KOTOPOro MpuGOPOM MPOWU3BOAUTCS BbIYMCNEHME TEKYLUMX 3HaAYeHUN CrieayoLmx
BEMUYMH:

—  TemnepaTypbl HAPY>KHOTO BO3AYXA Tuapyx ;
—  TemnepaTypbl o6paTHOI BOAbI BO3BpaLLaemoii B TennoueHTpanb Tosp;
—  TemnepaTypbl IPUTOYHOrO BO3AYXa Trpurou.

Kpome TOro, B nepuoa LMKIMYECKOro onpoca npubop onpenensieT COCTOSIHUME KOHTaKTHbIX
[aTYNKOB, NOAKMOYEHHBIX K ero BxoaaM «Cl1», «C2» n «C3x».

5.2.2.2 Bpemsi ogHOro uuMkna onpoca AaT4ymMKoB paBHO 6 C.

5.2.2.3 Tun wucnonb3yembix B paboTe TepmonpeobpasoBaTenen CONPOTUBIEHWS 3agaeTcs
nonk3osaTenem B napametpe P-I { npu nporpammmnposaHuu npubopa.

BbluncneHve Tekylumx 3Ha4YeHUn TemnepaTyp NPOU3BOAMTCS B COOTBETCTBUM C HOMMUHANbHLIMU
CTaTUYECKUMU XapakTepucTukamm npeobpasoBanus no ACTY 2858.

5.2.3 UudpoBas cunbTpaums

5.2.3.1 Ana ocnabneHunsi BAUSHUS BHELIHUX WMMYMNbCHLIX NMOMEX Ha nokasaHus npubopa B
nporpaMMmy 006paboTku curHamoB BXOAHbIX TepMonpeobpasoBaTenen BBeAeHa UudpoBas
GunbTpauma  pe3ynbTaToB  ONpefeneHus  3Ha4yeHUn BbIXOAHbIX napameTpos.  dunbTpauus
OCYLLIECTBSIETCA HE3ABUCMMO AN KaXKAOro KaHana u npoBOAUTCSA nocnefoBaTenbHO B ABa aTana.

5.2.3.2 Ha nepBom 3Tane u3 TeKyLMX 3Ha4YEeHWUIN BXOAHbIX MapameTpoB OTUNbTPOBLIBAIOTCA
3HaYeHWs, UMelLLe SABHO BblPaXeHHbIe MO BeNvYMHe «MpoBanbl» WM «BblOpockl». [na aToro B
npubope OCyLLECTBNSETCH HENPepbIBHOE BbIYWCIIEHWE Pa3HOCTM Mexay [ABYMS MocregHUuMM
3Ha4YeHMAMN OOHOro U TOro Xe BXOAHOro napameTpa, onpefeneHHbIX B COCeAHMX LMKnax onpoca, u
CpaBHeHWe 3TOW Pas3HOCTM C 3afaHHbIM JOMYCTUMbIM OTKIOHEHWeM. Ecnu BbluMCreHHas pasHoOCTb
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npeBbIaeT [OMYCTUMbIA npefen, To pe3ynbTaT, MOMyYeHHbIi B MNOCNEeAHEM LMKNe Oonpoca,
cunTaeTCcsl HEeQOCTOBEpHbIM, [AanbHenwass obpaboTka ero npuvocTaHaBnUBaeTCs W oxuaaeTcs
crepylwllee 3HayeHWe BXOAHOrO napameTpa. Ecnu HedocToBepHbIi pesynbTaT Obin Bbi3BaH
BO3AENCTBMEM NMOMEXU, TO Mocriedyolee U3MepeHue NoATBEPAUT 3TOT (DaKT M MOXHOE 3HaveHue
aHHynupyeTcs. Takol anroput™ dunbTpauMu no3BonsieT 3awuTuTb Npubop OT BO3OEWCTBUS
€OMHUYHBIX  UMMYSbCHBIX, KOMMYTALMOHHbLIX MOMEX, BO3HMKaLWMX nNpu paboTe CUNOBOroO
obopynoBaHus.

BenuunHa [oOMycTMMOro OTKIOHEHUST pe3yrnbTaToB [ABYX COCEOHMX 3HAYEHW BXOOHOrO napametpa
(«nonoca unbTpax») 3agaeTcs nonb3oBaTenem B rpagycax Llenscusi nHovMBMayanbHO Anst Kakaoro kaHana
KOHTPOIS TemMnepaTypbi. [pu 3TOM «monoca dunbTpa» Ans kaHana T 3a8aeTcs B napametpe F-04, ana
kaHana Tesp. — B F-0b v ana kaHana Topurow. — B F-0H.

Mpu 3apaHuM «nonockl hunbTpa» cregyeT UMeTh B BUAY, UTO YEM MeHbLUE ee 3HayeHue (y3kast
norfoca), Tem ny4lle NoMexo3aLlMLLEHHOCTb KaHana o6paboTkn BXOAHbBIX CUrHaNoB, HO Npu 3ToM (M3-
3a OXWAaHUS BO3MOXHbIX MOBTOPHbLIX 3HAYEHWUI BXOOHOrO MapameTpa) Xyxe peakuusi npubopa Ha
ObICTpoe (hakTMyeckoe M3MeHeHne BXOOHOro napametpa. Bo nsbexaHne noBTOPHbLIX M3MEPEHUI Npu
3afjaHnmn «nonockl unbTpa» Ans KOHKPETHOro AaTtymka credyeT PyKoBOACTBOBAaTbCS MaKCUManbHO
BO3MOXHOW CKOPOCTbIO M3MEHEHWs napameTpa npu aKcrnnyatauum TemnepaTtypbl U nonyvyaemMoi npu
3TOW CKOPOCTY NpeaernbHON Pa3HOCTU B COCEAHMX LMKIIax onpoca AaTyMKOB.

Mpumep — lMycTb MakcMManbHO BO3MOXHasi CKOPOCTb M3MEHEHWsI TemrnepaTypbl MPUTOYHOrO
BO3a4yxa Trpurou. PaBHa 6,0°C/MuH, yTo coctasnset 0,1°C/c. Tak kak BpeMs umknia onpoca AaT4nkoB
paBHO 6 c, TO BbIYMCEHHAs NPUGOPOM NpeaeribHasi pa3HOCTL TeMMepaTyp Mexay ABYMsi COCEAHUMM
pesyrnbTaTamMu onpeaeneHns BXoaHbIX napameTpos Gyaet He 6onee 0,6°C (0,1°C/c— 6 c). Mcxonsa n3
atoro, B napametpe F-OH 3HaueHve «nomnockl punbTpa» (C HEKOTOPLIM 3anacoM) MOXeT 6biTb
3agaHo paBHbiM 001.0, yto cooTBeTcTBYeET 1,0°C.

Mpn HeobxoammocTn mnbon u3 3TMX UILTPOB MOXET OblTb OTKMIOYEH YCTaHOBKOW B
cooTBeTCTBYIOLWEM napameTpe 3HadveHus D000,
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5.2.3.3 Ha BTopom aTane dunbTpaumMmn OCYLLIECTBASETCA CrnaxusaHne (aemndupoBaHue)
nonyyeHHelx Mo n.5.2.3.2 pesynbTaToB W3MepPeHU B Ccly4ae WX BO3MOXHOW OCTaTOYHON
dnyktyauun. [Ins aton ueny npnbop NOCTOSIHHO BbIMUCASIET CpefHee apudmeTnyeckoe 3HavyeHve 3
nocnegHnx N M3MepeHW KOHTPONUPYEMOro napaMeTpa U UCMOMb3yeT MOMyYEeHHYI BENUUMHY Afs
panbHenwen paboTbl. KonvuectBo cnaraemblX, BXOAALWMX B cpedHee apudMeTUyeckoe 3HaveHue,
3afjaeTcs nonb3oBaTenieM Npu NporpaMmmpoBaHum npubopa B napameTpax F-05 ans kaHana Thapyx;
F-07 nna kanana Tesp. ¥ F-09 ans kaHana Topurou-

ﬂpumeanMe — lMocne nogaun Ha ﬂpl/l60p HanpsXXeHna nutaHna U OO0 HakonneHua UM
3agaHHoro konuyectsa N 3Ha4yeHWA BXOAHbLIX MapamMeTpoB Ha WHAWKAUMIO BbIBOAATCA TeKywune
3Ha4YeHunda TemMmnepaTypbl.

3HaueHue, 3agaHHoe B napametpax F-5, F-07vnn F-09 HasbiBaeTcsi «NOCTOSHHON BPEMEHN
dunbTpax.

Mpn 3agaHMM «NOCTOSHHOW BpemeHWn dunbTpa» criedyeT MMeTb B BUAY, YTO yBENu4YeHue ee
3Ha4yeHus1 aPPEKTUBHO ynyyllaeT MOMEXO03alUUWEHHOCTb KaHana KOHTpons TemnepaTypbl, HO U
O[HOBPEMEHHO YBENnMYMBaeT €ero WHEepUMOHHOCTb. TO ecTb peakums npubopa Ha ObiCcTpble
N3MEeHEeHWs BXOOHOW BENUYMHbI 3aMenseTcs.

YKka3aHHOe CBOWCTBO MOXET OblTb  WMCMNOMb30BAHO HE TOMbKO Ans  MOBbILEHUS]
NoMexo3aLnLLEHHOCTH Npnbopa, HO M cneumansHo — Ans AeMndUpoBaHMa NOKasaHWU Kakoro-nmbo
Jartuvka. Hanpumep, yBenuyeHve 3Hauvenuss napametpa F-09 moxer orpaHnunTb BrivsiHe Ha
CUCTEMY  KPaTKOBPEMEHHbIX W3MEHEHWA TemnepaTypbl  HapyXHOro BO34yxa, Bbl3BaHHbIX
BO34ENCTBMEM CryYaliHbIX BHELLIHNX pakTOpoB (MOpbIBbI BETpa U T. M.).

Mpn HeobxoammocTn nbon u3 3TUX UNLTPOB MOXET OblTb OTKMHOYEH YCTaHOBKOW B
cooTBeTCTBYIOLWEM napameTpe 3HadeHus D000,
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5.2.4 KoppeKuusi noka3aHU gaT4MKoOB

5.2.4.1 lony4yeHHble B pe3ynbTaTe BbIMUCIIEHUA OT(MUNBTPOBAHHbIE TEKYLUME 3HAYEeHUs
KOHTpOnupyemblx npubopom TemnepaTyp nepef BbiBogoM Ha LI moryT ObiTb OTKOppeKkTUpoBaHbl B
COOTBETCTBUM C 3a4aHHLIMW MONb30BaTENEM KOPPEKTUPYIOLWMMY NapameTpamu.

KoppeKkumsi nokasaHui OCYLLECTBMSIETCS HE3aBUCUMO [Ns  KaXJoro KaHanma KOHTpons
Temnepatypbl. [lpy 3TOM nonyyeHHble no n.5.2.3.2 BenuuuHbl anrebpavyeckn CyMMUpYHOTCS C
KOPPEKTUPYIOLMMM 3HAYEHUAMU, 3aAaHHbIMU AN HUX B napameTpax F-O! ana kavana Tiapyx;
F-02 nna kanana Tesp. ; F-03 pns kanana Topumou.-

KoppektupyloLime 3HadeHust 3agatoTtcs B rpagycax Llenscusa n cnyxar Ana ycTpaHeHus BsHUS
HayanbHOW MOrpeLHoOCT! NepBUYHOro npeobpasosaTens. MNpy 3agaHUM GOMbLUMX KOPPEKTUPYHOLLIMX
3HAYEHUN, MHOUUMPYEMOE 3Ha4yeHue TemnepaTypbl MOXeT npeBbicuTb 999.9, npu 3TOM cTaplime
pa3psagbl 6yayT obpesaHbl. 3HayeHne TemnepaTypbl 1234.5 6yaeTt nHanumuposaTtbes B Buge 234.5.

5.2.4.2 OTKOPPEKTMPOBaHHbIE 3HAYEHWUSI KOHTPONMUPYeEMbIX NMpUBOpoM TemnepaTyp BblIBOAATCA
Ha LU/ npnbopa u ncnonb3ytotca AN perynvpoBaHusl napaMeTpoB CUCTEMBI.

5.2.5 UHAuKauma KOHTpONMpyeMbIX NnapaMeTpoB

5.2.5.1 Bo Bpemsi paboTbl Npubop oTobpaxaeT Ha ABYX YeTblpexpa3psaHbix LIV nHdopmaumio o
KOHTPONMUPYEMbIX UM TeMnepaTypax, pexvMax paboTbl CUCTEMbl U 3aAaHHbIX (MM BbIYUCIEHHBIX)
ycTaBKax perynmpoBaHus.

5.2.5.2 ViHcdpopmMaumsi 0 KOHTpPONUpyeMbIX MPUBOPOM TeEMNepaTypax BbIBOAUTCS Ha BepxHui LIN.

BbiGop kaHana MHAMKaUMM OCYLLECTBMSETCS Nosfib3oBaTesieM Mnpu NMoMOLLUM KHOMOK nnm n
KOHTPONMUPYEeTCst MO 3acBETKe COOTBETCTBYIOLLEro CBETOAMOAA Tuapyw, Tobps Tnpurow. 1P 3TOM Ha
HwkHeM LI/ oToBpaxaeTcsa nHdopmauums, npueedeHHas B Tabnuue 5.1.

5.2.5.3 NHdopmaums o COCTOSHUN NOAKIOYEHHbIX K MPUBOPY KOHTaKTHbIX AaTYMKOB BbIBOAMUTCS
Ha cBetoguodbl «Cl», «C2» u «C3». [Mpn 3TOM 3acBeTka COOTBETCTBYHLLEro CBeToauoda
curHanmaupyet o cpabaTbiBaHUM (3aMblkaHUM) OOHOMMEHHOTO AaTymKa.
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Ta6nuua 5.1

Kanan UHdopmauusn, oTobpaxkaemasa Ha HxHeM LI
VHAWKaUUn
Tapyx. MHHJOpMaLMOHHbIe 3aCTaBKu O pexume paboTbl CUCTEMBI:
== — pexxvm nporpesa kanopudepa;

-~ [ — nexypHblil pEXnMm;

-~-2 — pPEX1M perynimpoBaHus NPUTOYHOTO BO3AYXa;

--3 — pexuM 3aLUTbl CUCTEMbI OT NPEBLILLEHNs TemnepaTypbl 06paTHOI Bob!;
--Y4— pexMM 3aLnTbl CUCTEMBI OT 3aMep3aHus;

--5 — neTHuin pexum

Tosp. TekyLlee 3HaveHne yCTaBKN Togp.rp., BbIMUCIIEHHOE MO Togp.rp. = T (Tuapyx.)

Tnpvrroq_ 3apaHHoe 3HayeHve YCTaBKu perynmpoBaHna TeMnepartypbl NPUTOYHOIO BO3ayXa TyCT npuTou.

5.2.6 KoHTponb ucnpaBHOCTM JaTYUKOB

5.2.6.1 B npouecce paboTbl npubop TeCTMPyeT COCTOSIHNE BXOAHbLIX TepMonpeobpasoBaTenen u
opmMupyeT aBapuiiHble CUrHanbl Npyu OBHaPY>XEHWU HEWUCrpaBHOCTM NGOro U3 HuX. ABapuiiHble
curHanbl (hopMUPYIOTCS B CeayoLWmnX CUTyaLusX:

—  NpV KOPOTKOM 3aMblkaHun TepMonpeobpasoBaTens;

—  npwv obpbiBe TepmonpeobpasosBaTtens;

—  Npuv MOnyYeHWu pesynbTaToB U3MepeHus TemnepaTypbl, 60nblwmnx 3HavyeHus 199,9°C wnnm

MeHbLUMX MUHYC 99.9°C (6e3 yueTa koppekuun no n. 5.2.4).

5.2.6.2 o aBapuiHOMY curHamny npubop BKIOYAeT MUraroLLyld 3acBETKY COOTBETCTBYHOLLErO
CBETOAMOAA KaHana MHAWMKauMM W BbiIBOAWUT Ha BepxHun LM B aTOM kaHane cooblieHve B Buae
ropu3oHTarnbHbIX NPOYepKoB (== ).

Mpn BoccTaHOBNEHNM pPaboTOCMOCOBHOCTM HeUCrNpaBHbIX AaTYMKOB aBapWiHbBIA  CUrHan
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CHMMaeTCst aBTOMaTUYECKH.
5.2.6.3 Ha Bpemsi HeucnpaBHOCTU NMOOOro M3 AATYMKOB B KaHANaX Tuapyx » Tosp. WM Trpurou.
npnbop NnepeBoamMT CUCTEMY B PEXUM 3aLLUTbI Kanopudepa oT 3amep3aHus.

5.2.7 YnpaBneHue UCNONHUTENbHbIMU MeXaHU3MaMm 1 yCTpOFICTBaMM

5.2.7.1 OAns paboTbl C UCNOMHUTENBHLIMU MEXaHn3Mamu U yCTPOWCTBamMu CUCTEMbI B Npubop
BCTPOEHbI YEeTbIpE 3NEKTPOMAarHUTHbIX pene:

1) Pene «K3Pgpp» U «K3Pgap.», OCHALLEHHbIE HOPMAarbHO-OTKPLITEIMU KOHTaKTaMu, cnyxat Ans
ynpaBneHus 3neKTpPonpyvBOAOM 3anopHO-perynupytowero knanada. B npouecce pabotbl npubop
ynpasnsieT K3P no anroputmam, npuBedeHHbIM B pasaerne 4.

2) Pene «Kanw3n» npegHa3HayeHo ANA  YyrNpaBlieHNss MeXaHU3MOM TMOJayn B CUCTeMy
Hapy>XHOro Bo3ayxa, a Takke ANns ynpasneHns anekTpoasuratenem seHtunsatopa. lMpu atom komaHga
Ha BKIIOYEHWE BEHTUNSATOpa W OTKPbiBAHME Xanio3n (opMUpyeTcs €ero HOopMarbHO-OTKPbIThIM
KOHTaKTOM, @ KOMaHAa Ha 3aKpbiBaHVe Xaso3n — HOpMarnbHO-3aKpbITbIM KOHTaKTOM TOW e rpynmbil.
AnNropuTMbl yripaBneHus BEHTUNSTOPOM U Xarto3u U3NoxeHbl B pasgene 4.

3) Pene «ABapusi» cnyxvT ans Bblgavm o606LLEeHHOro aBapunHoro curHana, opMmpyemoro npu
HencrnpaBHOCTM mOOOro M3 BXOAHbIX TepmonpeobpasoBatenen no n.5.2.6, wnu npu oTkase
OCHOBHOIO 060pyA0OBaHus, B pe3dynbTaTe KOTOPOro NPOUCXOANUT cpabaTtbiBaHNe KOHTaKTHbIX AaTYMKOB
«C2», «C3» (n. 4.1.8).

Kpome Toro, mocrne ycTaHOBKM COOTBETCTBYlOLWero koaa B napametpe P-Ih 06o6LueHHbINR
aBapuUNHbIN CUrHam MoXeT (hOPMUPOBATLCS U MPU NEPEXOAE CUCTEMbI B PEXUM 3alUmnTbl Kanopudepa
OT 3amep3aHusa no n. 4.1.5.

Mpumeuyanne — B OBEH TPM33-lU4, B pexumax «[pocMoTp» u «[lporpamMmupoBaHme»
curHanbl ynpasneHust BbixoaHbiMK pene «K3Porp» M «K3Pgap» GnokupyloTes, a pene «XXamiosw»
ocTaeTcs B TOM COCTOSIHMM, KOTopoe Oblno 3agaHo Ans Hero B pexume «PerynvpoBaHue». B
OBEH TPM33-LW7, perynsatop B pexumax «[lpocmotp» u «[lporpammupoBaHue» npoaormxaeT
(PYHKLIMOHNPOBATb, 1 HOBbIE NMapaMeTpbl MPUMEHSIOTCS Cpa3y Nnocne 3anucy.
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5.3 Pexum «MpocmoTtp»

5.3.1 B pexume «[lpocmMoTp» nonb3oBaTenb OCYLIECTBASET KOHTPOMb 3afdaHHbIX MNpu
nporpaMMmpoBaHuu Npubopa ycTaBok U NapameTpoB, onpeaensoLwmx ero pabory.

5.3.2 PaBouve napameTpbl npuGopa pacrnpefeneHsl B YeTbipex rpynnax: «Uhs, «Py», «F» n «R».
Kaxgas n3 ykasaHHbIX rpynn COAEpXMT LecTHaauaTe paboumx napametpos (Hanpumep, ot Y-0 ! no
U- 1B, Ho npakTUYeckn B NpuBope NCMONb3YETCs TOMBKO YacTb U3 HUX.

MepeyeHb pabounx napamMeTpoB npubopa C ykazaHWEM 3afaHHblX ANs HUX Ha NpeanpusiTum-
n3roToBuUTEne 3HaveHun npuseaeH B MNpunoxexun [.

He ykasaHHble B nepevHe napameTpbl B nporpamme npubopa He MCnonb3ylTcs U MOryT UMETb
nobble 3HaYeHus.

5.3.3 lMepexon B pexum «[lpocmMoTp» ocywecTBnsaeTca w3 pexuma «PerynupoBaHue»
KpaTKOBPEMEHHbIM (MpMMepHO Ha 1 c) HaxxaTneM kHonku «MPOIMP.» Ha nuueBor naHenu npubopa.

Mocne nepexopa B pexum «[pocmoTp» Ha BepxHem LW npubopa otobpaxaetcs wudp
napametpa Y- { a Ha HuxHem LIV — 3apgaHHoe ans Hero 3HadeHve. Boibop rpynnbi napametpos «i,
«P», «F», «f») ocywectenseTcs npu NomoLM KHOMOK unu W a Bblbop paboyero napameTtpa B
rpynne — npu MOMOLUM KHOMOK (yBenuyeHne nopsiAKOBOrO HoMmepa) unu (yMeHbLUeHVEe
HOMepa).

MpumeuyaHune — B pexumax «Mpocmotp» u «lporpammupoBaHne» curHanbl ynpaBneHusi

BbIXOAHbIMK pene «K3Ponp» N «K3Pa» Onokupytotes, a pene «XKanioan» ocrtaetcs B TOM
COCTOSIHWUM, KOTOpOe BbINo 3agaHo Ans Hero B pexvme «PerynupoBaHues.

5.3.4 BosBpar npubopa B pexum «PerynupoBaHue» OCYLLIECTBMSIETCA HaXaTueM KHOMKK
«BbIXO[» nnu aBTomaTnyeckn yepes 20 ¢ Nocne NOCNeAHEro HaxaTust KHOMoK ynpasBneHust.
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5.4 Pexum «lporpammupoBaHue»

B pexvme «[lporpammupoBaHune» nonb3oBaTento NpefocTaBrsAeTcss BO3MOXHOCTb N3MEHEHWS
3a[aHHOro 3HayveHns paboyero napameTpa, BblbpaHHOro Npu NPocMoTpe.

Mepexoa B pexum «[porpaMmmupoBaHuMe» ocyllecTensieTcs u3 pexuma «lpocmoTp» (nocne
Bblbopa Tpebyemoro pabouvero napameTpa) KpaTKOBPEMEHHbIM HaxaTvem KHonku «[POIMP.».
Mepexon B pexum xapakTepusyeTcsi MOsiBNEHWEM MWralollero paspsga Ha HuwxHem LI npubopa,
oTobpaxawlleM 3agaHHoe B AaHHOM napameTpe 3HadeHue. Mwrawowui paspsg vHdopmupyet
nonb3oBaTens 0 FOTOBHOCTU €70 K BHECEHWIO U3MEHEHUI.

M3meHeHne Tekyllero sHauyeHust B MUralolem paspsiae OCYLIEeCTBNSETCS Npu NMoMOLLM KHOMOK

P >
(yBenuyexue) un ’: (ymeHbLleHue). Bbibop nognexailero M3MeHeHuo paspsiga MHAMKauMu

NpPOU3BOANTCSA MPU MOMOLLYN KHOMOK «] (coBur BneBo) u ] (cosur Bnpaeo).

3aHeceHne B nNamsTb npubopa 3afaHHOrO 3Ha4YeHWs napameTpa MNPOM3BOAUTCA HaXaTuem
kHornkn «3AlMNCb» Ha Bpems He meHee 1 c. BcTpoeHHas B npubop MuKpocxema namsiTv sBnsieTcs
3HEpProHes3aBMCUMOMN, YTO NO3BOSISAET COXPAHSATL B HEN 3aAaHHbIe 3HaYeHNs1 pabounx napamMeTpoB npu
obecTounBaHum npubopa.

Ona 3awmTtbl npubopa OT HECaHKUMOHWPOBAHHOIO W3MEHEeHust pabounx napameTpoB B HeEM
npegycmoTpeHa 6nokMpoBKa 3anucn 3aAaHHbIX 3HaYeHWn. YkasaHHas GrokupoBka CHMMaeTcs nocne
YCTaHOBKM NepeMbIHkN «3anncb» MeXay KoHTakTamu (Mexay KoHTaktamu 28-29 npubopa B kopryce LL4,
KoHTakTamu 13-14 npubopa B kopryce LL|7, cOOTBETCTBEHHO).

Bosspat npubopa B pexum «[lpocmoTp» (ans Bblbopa crneaylowero nporpammmMpyemoro
napameTpa) OCYyLLECTBMNAETCH OAHOKPATHbIM KpaTKOBPEMEHHbIM HaxaTueM kHonku «BbIXO[», a
nepexop B pexum «PerynupoBaHune» — ABYKpaTHLIM HAXaTUeM 3TOWM KHOMKW.
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6 Mepbl 6e3onacHoCcTH

6.1 Mo cnocoby 3aluTbl OT NOPaXKEHUST ANEKTPUYECKNUM TOKOM Npubop cooTBeTcTByeT knaccy ||
no MOCT 12.2.007.0.

6.2 K akcnnyataumm u TexobcnyxuBaHuilo npubopa AOSMKHbI AOMyCcKaTbCA nuua, M3yyvBluve
npasuna aKkcnnyatauuu, npowealne obyyeHve 1 NPoBePKYy 3HAHWI MO BOMpPocaMm OXpaHbl TPyAa B
COOTBETCTBMM C  «TWMNOBbIM MOMOXeHnem 06 obyyeHnn Mo BOMPOCaM OXpaHbl  Tpyda»
(HMNAOI 0.00-4.12) n umetowmx rpynny gonycka He Hwxe Il cormacHo «[lpaBunam 6e3onacHon
aKCMyaTaummn aNeKTpoycTaHoBOK notpebutenen» (HMAOIMM 40.1-1.21).

6.3 Ha OTKpbITbIX KOHTaKTax kneMMHuka Nnpubopa npu aKcnmyatauum NpUCyTCTBYET HanpsikeHne
220 B/50 'y, onacHoe AOns 4ernoBeYeCcKOW >XW3HW. YCTaHOBKYy npubopa crnegyeT Mpov3BOAMTL Ha
cneunanusnupoBaHHbIX LMTax, AOCTYM BHYTPb KOTOPbIX paspelleH TOMbKO KBanMULMPOBAHHbLIM
cneunanuctam.

6.4 JTobble nogknoveHus K npubopy 1 paboTbl NO ero TexXHU4YeckoMy obcnyxuBaHuio crnegyeT
Npon3BOANTL TONBKO NPU OTKMIOYEHHOM NUTaHUM NPUBopa 1 UCNOMHUTENBbHBLIX MEXaHU3MOB.
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7 MoHTax npubéopa Ha 06beKTe

7.1 MoHTax npubopa

MoaroToBuTL Ha WKTE ynpaBneHns nocagoyHoe MecTo AN yCTaHOBKM Npubopa B COOTBETCTBUM
C AaHHbIMKW, NpuBeAeHHbIMY B Mpunoxexun b.

YuuTbiBas, 4YTO Ha kopryce npubopa MMEKTCA BEHTUNSILMOHHbIE LUEeNW, KOHCTPYKUMSI LuTa
ynpaeneHus p[omkHa obecneuvBaTb 3awmTy npubopa OT nomajaHus B HEro Bnaru, rpsasu um
NMOCTOPOHHUX NPEAMETOB.

Mpwn pa3smelyeHnn npubopa crnegyeT NOMHUTb, YTO HA OTKPbITbIX KOHTaKTax ero KnemmHuka B
nepuoga aKcnayatauum npucytcTeyeT HanpskeHne 220 B 50 My, onacHoe ANnst 4enoBevecKom XU3HW.
Mpubop cneadyeT ycTaHaBnMBaTb Ha CrNeLMAnNU3MpPOBaHHbIX LMTaX, AOCTYM BHYTPb KOTOPbIX
paspeLleH TONbKO KBanMuLMpoBaHHbIM CrieLmanucTam.

CMOHTMpOBaTL MpMOOP Ha LWMTe ynpaBreHus, WCMOoMb3ys ANA ero Kpennewus dukcaTopel,
BXOAsLLME B KOMMNIIEKT nocTaskn npubopa.

7.2 MoOHTaX BHeLWHUX cBsi3en

7.2.1 O6wue TpeboBaHMA

7.2.1.1 MNutanne npubopa cnedyeT NPou3BOAUTL OT ceTeBoro dwmaepa 220 B 50 lu, He
CBSI3aHHOTO HENocpeACcTBEHHO C MUTaHWEeM MOLLHOro curoBoro obopynoBaHus. Bo BHelwHen uenu
pekoMeHAyeTCsl YyCTaHOBUTL BbIKIOYaTENb NUTaHus, obecneyvBalowmini OTKNOYeHne npubopa oT
ceTV 1 NnaBkune npegoxpanuTenu Ha Tok 0,5 A.

MutaHne Kaknx-NMbo yCTPOWCTB OT CETEBbIX KOHTAKTOB Npubopa 3anpeLyaeTcs.

7.2.1.2 CoeguHeHne npubopa C BXOAHbIMM TepmonpeobpasoBaTensMu MNpPou3BOAUTL MpU
NMOMOLLW 3KPaHWPOBaHHOW TPEXMPOBOAHON NIMHWUM, XWIbl KOTOPOM MO OTHOLLEHWUIO APYT K APYTy UMEIoT
oAvHakoBoe conpoTuerieHve. [nuHa nuWHWM CBA3W JormkHa ObiTe He 6Gonee 100 meTpos, a
CONpOTUBIIEHME Kaxaou ee xunbl — He 6onee 15,0 Om.
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7.2.1.3 CoepguHeHune npubopa c yctporctBamMu «Cl», «C2», «C3» BbINOMHATL MPU MOMOLLM
3KpaHMPOBaHHbIX ABYXMPOBOAHbIX NMNHWIA CBA3W. [AnNMHa NUHUM fomkHa 6bITb He 6onee 100 MeTpoB.

7.2.1.4 CoepguHeHune npubopa c agantepamu OBEH AC3M wunun OBEH AC4 BbinonHaTb npu
NMOMOLUM 3KPAHMPOBAHHOW [ABYXMPOBOAHON TWHWMM CBA3W. [nvHa nuHUM pormkHa 6biTe He Bonee
1200 m.

7.2.2 YKa3aHusi N0 MOHTaXy

7.2.2.1 MNoprotoBuTb kabenu AnA coeduvHeHns npubopa € AaTynkamu, WCMOMHUTENbHBLIMM
MexaHu3Mamu 1 BHELLHUMMW YCTPOMUCTBaMMU, a Takke C UCTOYHUKOM nuTaHus 220 B 50 Mu.

Ona obGecneyeHnss HaOEXHOCTU SMNEKTPUYECKUX COEAUHEHMWIA PEKOMEHAYEeTCsl WCMornb3oBaThb
Kabenu ¢ MeAHbIMX MHOTOMPOBOSIOYHBIMM XWUaMu, KOHLbI KOTOPbIX Nepes NOAKMYeHneM criegyeT
TLWaTenNbHO 3a4MCTUTb. 3a4nCTKy Xun kabener HeobxoaNMO BbINOMHSITE C TaKUM pacyeToMm, YTobbl Ux
OroMneHHbIE KOHLIbI MOCNe NOAKIYEHUs K NpMbopy He BbICTYNanu 3a npeaenbl KNeMMHUKa.

CeueHnie xurn kabeneii He [AOMXHO NpeBbIwaTh 0,75 MM (ONTUMAanLHO cedeHne 0,5 Mm).

7.2.2.2 Mpn npoknagke kabenei cnepgyeT BbIAENUTb B CaMOCTOSTENbHYK Tpaccy (umm
HECKONbKO TPAacC) NMUHMKN CBA3MW, CoeanHsLme npubop ¢ TepMmonpeobpasoBaTensiMm n ycTponcTesamm
«Cl», «C2», «C3», pacnonaras ee (Mnu ux) oTAeNnbHO OT CUIOBLIX Kabenew, a Takke kabenewn,
CO37atoLLUMX BbICOKOYACTOTHbBIE U MUMMNYTbCHbIE MOMEXMU.

[ns 3awmTbl BXOAHBLIX YCTPOWCTB Npubopa OT BIMSIHAS MPOMBILLIEHHBIX 3MEKTPOMArHUTHBIX MOMEX
NUHUK CBA3M Nprbopa ¢ TepmonpeobpasoBatensamm n yctporictBamm «Clx», «C2», «C3» cneayeT TLaTtensbHO
aKpaHupoBaTh. B kayecTBe akpaHOB MOTyT BbITb MCMOMB30BaHbI Kak crneuuanbHble kabeny ¢ akpaHUpyLLIMMK
onneTkamm, Tak U 3a3eMIieHHbIe CTanbHble TPYObl NOAXOASLLEro AMaMeTpa.

Mpn wucnonb3oBaHUM  SKPAHUPOBAHHBIX kabenem MakCUMManbHbIA  3alMTHBIN 3 dEKT
[ocTuraeTcs Npu CoeaMHEHUN X 3KpaHOB C OOLLEel TOYKoW cxembl npubopa (koHTakTbl 15, 16, 17 n
30, 31, 32 OBEH TPM33-LW4, koHTakTbl 33, 37, 43, 47 OBEH TPM33-LLl7, cooTBeTCcTBEHHO). OgHaKo
B 9TOM crlyyae Heobxoammo ybeauTbes, YTO IKpaHUpyoLmMe onneTkun kabenew Ha NPOTSXXEHUN BCen
TpPaccbl HafeXHO M30NMPOBaHbl OT METannMYyecknx 3a3eMIeHHbIX KOHCTPYKUMA. Ecnu ykasaHHoe
yCnoBMe MO KakMM-NMbo MpuyMHaM He BLINOMHSAETCS, TO 3KpaHbl kabenen criegyeT NOAKMIOYUTL K
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3a3eMJIeHHOMY KOHTaKTy B WKUTe yrnpaBlieHUA.
CoeavrHeHne obLLeit TOUKMU CXEMBI an6opa C 3a3eMMeHHbIMUN YacTsiMn obbekTa 3anpeLlaeTca.

7.2.3 MNopknioyeHne npubopa

7.2.3.1 MNopknioyeHne npubopa credyeT BbINOMHATL MO  COOTBETCTBYIOLUMM  CXEMam,
npueedeHHblM B [punoxernun B, cobniogas npu 3TOM HUXKEU3NOXEHHYIO MNocnefoBaTenbHOCTb
npoBeAeHNs onepauuii:

1) lNpowusBecTn noakntoyeHe npubopa K NCNOMHUTENbHBIM MeXaHn3MaMm, UCTOYHUKY MUTaHNSA
220 B 50 'y n agantepy OBEH AC3M unu OBEH ACA4.

2) TMNopkmounTb NMHUK CBA3U «NPUBOp-AaTynkn» K TepmonpeobpasoBaTensim CONpoOTUBIIEHMUS
n yctponcteam «Cl», «C2», «C3».

3) MoaknounTb NUHUK CBSI3W «NPUBOP-AATUMKW» K COOTBETCTBYIOLMM BXoAaM npubopa.

MpumeyaHune — Ecnu kakor-nmbo kaHamn KOHTpons TemnepaTypbl B paboTe He ncnonb3yeTcs, To
BMECTO BXOAHOro TepMornpeobpasoBaTtensi k COOTBETCTBYHLUMM KOHTakTaM npubopa cnegyet
noakniounTb pesunctop noboro Tuna. ConpoTtusneHne pesuctopa — ot 50 go 70 Om (ans ncnonHeHun
npubopa, paboTatowmx ¢ gatymkamm TCM50M 1 TCIM 5001) unum ot 100 o 140 Om (ons UCNoNHeHWi
npubopa, paboTatowmx ¢ gatymkamu TCM 100M n TCIT 1000M).

BHumanue! [na 3awmTbl BXOAHbIX Lenen npubopa OT BO3MOXHOro npobos 3apsgamu
CTaTUYECKOr0 3MEeKTPUYECTBA, HAKOMMEHHOTO Ha JIMHWUAX CBA3W  «Mnpubop-gatyvkm», nepen
NOAKMHYEHNEM K KNEMMHUKY npubopa nx xunbl cnegyeT Ha Bpemsi oT 1 4o 2 ¢ COeAuHUTb C BUHTOM
3a3eMeHns WwuTa.

7.2.3.2 Tlocne BbINOMHEHUS YKka3aHHbIX paboT NpMbop roToB K NCMONb30BAHMIO MO HA3HAYEHUIO.
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8 Ucnonb3oBaHMe NO Ha3HAYEHUIO

8.1 MoaroTtoBKa Kk paboTe

8.1.1 lMopaTtb Ha npubop HanpshkeHne nuTaHusa 220 B 50 'y 1 NpoKOHTpoNMpoBaTh MOsIBNEHME
nHopmaumm Ha ero LIN, a Takke 3acBeTky cBeToanoaa «T uapyw .

lMocne nepBoro uukna onpoca pJatyvkoB Ha UM npubopa oTobpasutcs cnegytowas
MHopMaums:

— Ha BepxHeM LW — un3mepeHHOe 3HaueHue TemnepaTypbl HapyXHoro Bo3gyxa (uUnm
TemnepaTypbl NPSMON BOABI, B 3aBUCMMOCTM OT MECTa YCTAHOBKM AaTUMKa Toapyx.)s
—  Ha HWxHeM LM — nHdopmaumorHas 3actaeka P-- (pexum nporpesa kanopudepa).

Mo okoHyaHun nporpeBa kanopudpepa npubop (B 3aBMCUMOCTM OT COCTOSIHUSI BXOAHbIX
napameTpoB) nepesBefeT CUCTEMY B OAMH M3 PEXUMOB, yKa3aHHblX B Nn. 4.1, n, B COOTBETCTBUM C
3anoxeHHbIMW  anroputmamu, 6ydeT opmupoBaTb KOMaHAbl YNpaBneHUst 3SnekTponpueodamm
xantosn, BeHTunATopa n K3P. O Bbigaye curHanos ynpasneHns Ha K3P curHanusupytoT ceeToanoabl
«KI1ATMAH», pacnonoxeHHble Ha nuueBon naHenu npubopa. lNpu 3aTOM 3acBeTka cBeToauoda «+»
CcurHanuavpyeT o6 OTKpbITUM KranaHa, a CBETOAMOAA «-» — O ero 3akpbiTun. 3acBeTka CBETOAMOA0B
OCYLLECTBNAETCA Ha BPeMs AeVCTBUSA YNpaBnsioLwero curHana.

. [
8.1.2 MaHunynupys KHOMKOW |C cneayeT npokoHTponuposaTtb no LIV npubopa onpeneneHve
3HaAYEHUI CreayoLmnX BESIMYNH:
—  TemnepaTypbl 06paTHO BoAbl (NP 3TOM 3aropuTcst cBeToanos «Togp »);
—  TemnepaTypbl NPUTOYHOrO Bo3ayxa (Npu 3TOM 3aropuTcs cBeToamoa «Trputou»).
BHumaHue! Mpy paGoTe ¢ KHOMKaMU HaxaTue UX AOMMKHO OCYLLECTBNATLCSA HA BpEMSl He MeHee

Yem 1 c. Peakuusa npubopa Ha nogaHHyto KOMaH4y ynpasrieHWst NPOUCXOAUT MPU OTMYCKaHUW KHOMKW.
Ecnu npu koHTpone kakoro-Hnbyab napameTpa Ha BepxHun LI BMecTo 3HayeHusi TemnepaTypbl

BbIBOOATCA NOPU3OHTalbHbIE NMPOYepKU (""), Heobxoaumo npoBepuTb NPaBUITbHOCTb NOAKITHOYEHNA
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COOTBETCTBYIOLLEr0 AaTyuMka, €ro WCNpaBHOCTb, @ TakkKe WCMNPaBHOCTb COEAUHUTENbHbIX TMHUIA
1 Ka4ecTBO UX COEeaUHEHUIA.

MpumeyaHue — Npu nNpoBepke MCNPaABHOCTU NNHUM CBS3N U AaTyvMka MEeTOAOM «MPO3BOHKM»,
BO usbexaHne BbiIxoga npubopa M3 CTpos, criegyeT WCMONb3oBaTb YCTPOWCTBA C HarnpsixkeHnem
nutaHusa He 6onee 4,5 B. Mpu 6onee BbICOKUX HaMPSXXEHUAX OTKMOYEHNE CBA3EN OT npubopa nepen
NPOBEPKON NUHWI ABNsieTCst 0683aTeNbHbIM YCIOBUEM.

8.1.3 PykoBOACTBYACL yka3aHusiMu n. 5.3, 5.4, npousBecTn MPOCMOTP 3afdaHHbIX pabounx
napameTpoB npubopa M npu HeobxoAMMOCTM MepenporpaMmyMpoBaTb WX B COOTBETCTBUM C
3KCMNyaTauMoHHbIMU TpeGoBaHUSIMU.

Mpv NnpocmoTpe 1 NPorpaMMMpOBaHNM Paboumx MapameTPOB YHECTb HIDKENPUBEAEHHbLIE COODPaKEHNS.

B napametrpe P-I! 3apaHHbI KO [OOMKEH COOTBETCTBOBATb TWMY  UCMOMNb3yeMbIX
TepmonpeobpasoBaTenen.

B napametpax F-0 {) - F-03 ncxopHble 3HadeHnst 4omkHbl GbiTb ycTaHoBMEHb! paBHbiMy JO0.0.
3agaHune Apyrux KOppPeKTUPYIOLLMX 3HAYEHUIA AOIMKHO ObITb TEXHNYECKN 0BOCHOBAHHBIM.

B napametpax F-OM, F-0B n F-0B 3nauenua «nonockl ¢unbTpa» HeobxoaMmo 3afaBaTh B
COOTBETCTBUN C YKa3aHUAMM, U3NOXEHHbIMU B N.5.2.3.2. Ecnn pacyeT «nonocbl unbtpa» Ans
COOTBETCTBYIOLLErO KaHana KOHTPOrsi TemnepaTypbl N0 KakMM-nMbo NpuyunHam 3aTpyfaHUTErneH, To ee
3HayYeHVe pekoMeHAyeTCsl ycTaHaBnuBaTb C 3aBefoMbIM 3anacoM. CrielyeT NOMHWUTb, YTO CIIMLLKOM
y3kas «nomoca unbTpa» MOXEeT 3HaYuTenbHO 3ameanuTb peakumio npubopa Ha ObicTpoe
haKTn4eckoe N3MeHeHVe BXOAHOro napameTpa.

B napametrpe A-0! pomkHo ObiTb 3adaHO 3HadveHue, OTNMYHOE OT Hyns. Wcknioyenve
COCTaBMAT Cnyyaun, Koraa no kakum-nubo npuynHam asTomatnyeckoe ynpasneHue K3P Heobxoammo
3abnokupoBatb (Hanpumep, AN AUCTaHLUMOHHOMO yNpaBneHust knanaHom no n. 4.2.5).

PekomeHayemble sHavenus: D00 | (ans GonbwmHcTea cnyyaes) unw G002, 0003.

B napametpe A-03 Taioke formkHO BbiTh 3a4aHO 3HAYEHWE, HE PaBHOE HYMIO, TaK KaK B 3TOM Criyuae, B
cooTBeTcTBUM € doopmynoi (1) n. 4.2, umnynbeckl ynpasneHns K3P dopmmpoBatsest He ByayT.
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B napametpe A-0Y Bpemsi nporpesa kanopudepa AOMKHO ObiTb 3a4aHO He PaBHLIM HYMO
(MyHumansHoe ponyctumoe 3Havenve OO0 /). Mocne nporpammupoBaHusi pabounx napameTpos
npmbop roToB K AanbHenwen pabore.

8.2 PexomeHgauuu no Hactpouke NMUO-perynatopos

8.2.1 lMepen Hauyanom Hactpovikn MNO-perynsitopa 3agatb B npubope crnegywolime 3HavyeHus
paboymx napameTpos:

- R-0!(3Hauenve napametpa S) pasHbim J00 /;

—  R-D02 (snauenve koadpuumenTa 1) pasHoivm D000,

—  R-03 (snauenve koadpduumenTa K) pasHbiv J00 ¢

- U-M (gna OBEH TPM33-lU4) wnm U-1{2 (ana OBEH TPM33-17) (3HauyeHue 30HbI

HevyBcTBUTENBHOCTH) paeHbivM OO0 0.

lMocne 3agaHus  ykas3aHHbIX paboumx napameTpoB nepeBecTn npubop B  pexum
«PerynupoBaHue» 1 KOHTPONMPOBATL XapakTep U3MEHeHUst TemnepaTypbl NPy ee peryrimpoBaHnm.

8.2.2 MNocTeneHHo yBenuuuBasl 3HaveHue koadpcpuumeHnta K B napametpe A-03, pobutbcs
BO3HWKHOBEHMSI B KOHTYPE PErynupoBaHusi EPUOANYECKMX KonebGaHnii TemnepaTypbl, MPOUCXOASLLMX
BOKPYI 3a4@HHOI yCTaBKu.

8.2.3 Paccuntatb ¥ yctaHoBuTb B napameTpe A-I3 3nauenue koadpdpuumeHta K npumepHo
paBHbiM 60% OT BenUYUHbLI, MofydYeHHoW no n. 8.2.2. [lepexogHow Mpouecc perynupoBaHust
TemnepaTypbl NpU 9TOM JOMKEH UMETb anepuoanyeckuii xapakrep.

Ecnv npu BO3OeiCTBMM BO3MyLLAOLWWMX (HaKTOPOB B KOHType HabMOAaeTcsl BO3HWUKHOBEHWE
3aTyxarLmux KonebaHuin TeMmnepaTypbl, TO CrMaXvBaHWEe WX CrnefyeT MPOM3BOAUTHL MOCTEMEHHLIM
yBenuyeHmeM KoappuumeHTa .

8.2.4 o OKOHYaHWK HaCTPOMKK yCTaHoBUTL B napameTpe U- M (ana OBEH TPM33-LU4) unu U-
iZ (ana OBEH TPM33-L7) ponycTuMoe AN KOHTypa 3HA4Y€HWe 30Hbl HEYYBCTBUTENbHOCTU
perynvmpoBaHus no Temneparype.
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8.3 YTOouYHeHne HaCTPOWKMN perynsiTopos

8.3.1 B npouecce paboTbl AN [OOCTMXKEHUS ONTUMAanbHOrO KayecTBa PerynupoBaHusi
TemnepaTtypbl MOXeT noTpeboBaTbCsi M3MEHeHWe 3afjaHHbIX [Ans  perynstopa napaMmeTpoB
HacTponkn — S, K unt. M3amMeHeHne AaHHbIX NapamMeTpoB OCYLUECTBNSETCA Ha OCHOBE aHanusa
nepexoAHOro npowecca, Nosly4eHHOro NpyU perynnpoBaHny TemnepaTypbl, U AaHHbIX, U3NIOXKEHHbIX B
n. 4.2.

Hwxe npuBeaeHbl Hanbornee pacnpocTpaHeHHble CryYan OTKNOHEHUS NEPEXOAHOro npoLecca oT
ONTUMArbHOro PErynnMpoBaHNs 1 PacCMOTPEHbI BO3MOXHbIE MPUYMHDI, BbI3bIBAOLLME UX NOSBIIEHNE.

8.3.2 Mocne BKMIOYEHWA YCTAHOBKM HabmogaeTcs  3HauMTeNbHOe nepeperynuposaHue
TemnepaTtypbl C NOCNEeAyLUMU ANUTENbHLIMU cnabo3aTyxalowmmMmn konebaHsiMm OKomo yCTaBKy.
XapakTtep nepexofHoro npotecca rpaduyeckn NpeacTaBneH Ha pucyHke 8.1.

1.°ch

L I P L, VR -

yer.

t,c
PucyHok 8.1
Bo3MoXHbIe NPUYUHBI.
1) 3aBblweHo 3Ha4YeHne KoadbduumeHTa yeunenuns K.

B aTom cnyyae paxe He3HauuTenbHOE paccorriacoBaHve no Temneparype B COOTBETCTBUM
¢ chopmynoit (1) n. 4.2 npuBoAMT K hOPMUPOBAHUIO UMMNYyNbCa yNpaBrneHusi 6OnbLION ANUTENbHOCTM
D=25K (E + t-AE). MNpn atom K3P Bce Bpems «npockakvBaeT» MWMO Tpebyemoro omntMmarnbHOro
MONOXEHWSA.
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2)  3aHuKeHO 3HayeHue KoadduLmeHTa .

Ecnn ckopocTb M3MeHeHusi paccornacoBaHus AE, crnuvwkom Benwuka, npubop B6nun3sm
yCTaBKM JOMMKEH hOpMUPOBaTb TOPMO3SLLME UMMNYIbCHI, T.€. Ha4YMHaTb 3akpbiBaTb K3P, HecmoTpsi Ha
TO, YTO TeKyllas TemnepaTypa BCe elle MeHblue ycTaBku. Ecnu atoro He npovcxoauT, Heobxoaumo
YBEMUUUTb 3HayeHVe KoapduumeHTa T, YTO npupgacT kornebaHusm TemnepaTypbl 3aTyxawlowuin
XapakTep 1 3acTaBuT nNpnbop nyylle pearnpoBaTb Ha ee pe3kne N3MeHeHUs.

3) 3aHwxkeHo 3HayeHue napameTpa S.

Ecnu B npegenax 3apgaHHoro napametpa S BenuyuHa AE, okasbiBaeTcs meHblue 0,1° C,
npubop cuutaetr ee paBHOM Hymw. B aTom cnyyae nepectaer pabotatb AuddepeHumanbHas
coctaenswowasa MNO-perynatopa, NpYM3HakoM 4Yero SBMSETCA OTCYTCTBME peakuun npubopa Ha
n3MeHeHve koadduumeHTa 1. Bo nsbexaHne gaHHOro sIBreHVs 3HaveHue napameTtpa S cregyet
yBENUYUTD.

8.3.3 lepexogHon npouecc HOCUT BAMOTEKylWM xapakTep. [lpy 3ToM perynupyemas
TeMmnepatypa HeonpasdaHHO MeEANeHHO [JOoCTUraeT 3aJaHHOW YCTaBKM W Takke MeanieHHo
BO3BpallaeTCcsi K HeW nocre BO3MyLLaloLWero BO34eWCTBMS. XapakTep mnpouecca rpaduyecku
npeAcTaBrieH Ha puUcyHke 8.2.

MpuunHa Takoro xapakTepa MepexofHOoro rfpouecca 3aknovaeTcs B SBHOM  3aHWKEHUK
koadpdmumeHTa ycunerus K. B pesynbtate, HECMOTPS Ha HanUuue 3Ha4YUTENbLHOIO PaccornacoBaHus
«E» B dpopmyne (1) n. 4.2, ANMTENbHOCTb YNPaBsOLLEro MMMynbca OKa3blBaeTCd HeAOCTaTOYHOW,
4YTOObI €ro KOMNEeHCMpPoBaTb.

8.3.4 lpu BbIXOAE Ha 3agaHHOE 3HAYeHWe TemnepaTtypa pacTeT He MMaBHO, a pblBKAMU, YTO
CTaHOBUTCA 0COBEHHO 3ameTHbIM BONM3n ycTaBku. Xapaktep npouecca rpadvyecky npeactaBneH Ha
pucyHke 8.3.
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T,°C 4

,C t,c
PucyHok 8.2 PucyHok 8.3

Y

-

8.3.5 OntumanbHbIV BbIGOp KOI(PPULIMEHTOB HACTPOWKM perynatopa no3BonseT MakcMManbHO
ObICTPO M MpakTudeckn 6e3 nepeperynmpoBaHns TemnepaTypbl BbIBECTU OOBLEKT Ha 3adaHHylo
yCTaBKy. XapakTep nepexoAHoro npoecca rpadmyeckv npeacTaBneH Ha pucyHke 8.4.

Mpu3aHakamn npaBunbHOro BbiGopa KOIMDULMEHTOB perynatopa sBAseTcs MnaBHbii (6e3
PbIBKOB) POCT TeMMepaTtypbl U Hannyne TOPMO3SALLUMX UMMNYMbLCOB NPU Noaxofde K ycTaBke Kak CHU3Y,
Tak u cBepxy. Mpn HanMuum B NepexofaHOM npouecce HebonbLoro nepeperynupoBaHust n BbICTpo
3aTyxalowmx konebaHui criegyeT HEMHOro yMeEHbLWUTb 3HadveHue koadduumeHta K, ocrasuB
ocTasnbHble napameTpbl 6e3 N3MeHeHN.
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PucyHok 8.4

8.4 Pexum aganTMBHOW HaCTPOMKK perynsaTopoB NnpubopoB B kopnyce L7

YcTaHoBKa pexviMa afanTyBHOM HACTPOWK PEryNSTOpa BbIMOMNHAETCs 3anvckto 1 B napametp A-07
B pexume agantTuBHOW HacTponku npubop B npouecce paboTbl, BbINOMHAETCS HENpepbiBHbIV
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pacueT Tpebyembix mapameTpoB perynsitopa, a napametpbl A{..A3 He okasbIBAOT BRMAHUS Ha
paboTy perynsitopos.

BpemMeHHble xapakTepucTvku perynsitopa B pexume afanTMBHOW HACTPOWKM  yCTynawT
XapaKTepucTuKkam, KOTOpble MOXHO MOMy4YMTb B PEXVMME PYYHOW HacTpoviku. [loatomy pexum
afanTVBHON HACTPOMKN perynsatopa pekomMeHAyeTcst MpUMEHsTb, ecrin B npouecce paboTbl 06bekT
perynupoBaHusi 3Ha4YMTENbHO M3MEHSIET CBOM napameTpbl (MOCTOSIHHYIO BpPeMeHW U KoadpuumeHT
nepefayn 3afBuKKK).

B pexuMe apanTUBHOW HaCTPOMKW 30HA HeYyBCTBUTENbHOCTW Oomnblue WNyM paBHa OAHOMY
rpagycy, Oaxe ecnu B napameTtpe U-2/U- (gna OBEH TPM33-1l7/OBEH TPM33-LL14)
YCTaHOBINEHO 3Ha4YeHNe MeHee 0OHOro rpagyca.

B pexume aganTuBHOW HAacTPOMKM pekoMeHAyeTcs ycTaHaBnueaTb Gonblive (B nNaTb U Gonee
pa3 6onblue NOCTOSIHHOW BpeMeHW OObeKTa perynupoBaHusl) 3HaYeHWUs AN NOCTOSIHHOW BPeEMEeHU
unbTpa KaHana M3MepeHust TemnepaTypbl HapyxHoro Bosgyxa (napametp F-05). 3HaueHus
napameTpoB MOCTOSIHHOW BPEMEHW OCTarbHbIX KaHanoB M3MepeHus TemnepaTypbl pekoMeHayeTcs
yCTaHaBnuBaTb B Takoe 3HayeHue, Npu KOTOPOM LUYMbl M3MEPEHWs TeMnepaTypbl He MpeBbiluaoT
0.1°C.

HeobxoanmbeiMn  ycnosusmn Ansi HopManbHOW paboTkl perynsatopa B afanTUBHOM pexume
ABNSIIOTCS:

—  MNOCTOsIHHas BpeMeHn obbekTa perynupoBaHus JosmkHa ObiTe He 6onee 3 MUHYT, T.e. npu
N3MEHEHUN MONOXEHUsT 3aBWKKW, Yepe3 3 MUHYTbI, perynupyemasi TemnepaTypa AOomKHa
N3MEHUTbCS HEe MeHee 4yeM Ha 63% OT BenUYUHbI U3MEHEHUS [0 YCTaHOBMBLLErOCH
3HaYeHus;

—  KO3(hMUMEHT nepedayn 3adBWXKKM [OIDKEH HaxoguTcs B avanasoHe ot 0,7 ¢/°C po
20 ¢c/°C, T.e. npu BKNOYeHUM 3adBwxkn Ha 0,7 cekyHAbl, perynupyemasi TemnepaTypa
[OIKHa M3MeHUTCst He Boree, YeM Ha OAWH rpadyc, a Npu BKMHOYEHWUN 3aaBWXKKM Ha 20
CeKyHf, perynupyemas Temneparypa A0ImKHa U3MEHUTCH He MeHee, YeM Ha OfMH rpagyc.
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9 TexHuyeckoe obcnyxusaHue

9.1 OGcnyxusaHue npubopa Npu aKcniyaTauum COCTOUT M3 TEXHUYECKOro ocMoTpa npubopa,
KOTOPbIN OOSHKEeH NPOBOAUTLCA OBCMYXUBAIOWMM MEpPCOHarnom He pexe OAHOro pasa B 6 Mecsues
1 BKMoYaTh B ce6sl BLINOMHEHUE CriedyoLLmnX onepawuii:

—  04MCTKy Kopnyca npubopa, a Takke €ero KneMMHWUKOB OT Mbif, FPsi3u U MOCTOPOHHUX
npeamMeTos;

—  MpoBepKy KayecTBa KpenneHus npubopa K WuTy ynpaenexus;

—  NpoOBepKy KayecTBa MOAKMIOYEHUS BHELUHWX CBS3eil K KreMMHukam. OBGHapyKeHHble
Np1 OCMOTPE HELOCTaTKM CrielyeT HEMeANEHHO YCTPaHATh.

9.2 lNpu BbINONHEHWM paboT MO TexHM4Yeckomy obcnyxmBaHuo npubopa cobniogate Mepbl
6e30nacHOCTH, N3MNOXeHHbIe B pasaene 6.
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10 MapkupoBka

Mpun nsrotoBneHnn Ha npnbop HaHOCATCS:

—  TOBapHbIV 3HaK MPEANPUSTUAS — U3rOTOBUTENS;

—  ycrnoBHoe 0603HaveHue npubopa;

—  3Hak cooTBeTcTBMA No OCTY 2296 (ans cepTnduumMpoBaHHbIX NpnbopoB);

—  HauMOHarmbHbI 3HaK COOTBETCTBUS (AnA NpuOOpPOB, MpOLUEALIMX OLEHKY COOTBETCTBUS
TEXHWYECKUM pernameHTam);

—  cTeneHb 3awmTbl no TOCT 14254;

—  knacc anektpobesonacHoctn no MOCT 12.2.007.0;

—  poA nuTaloLLero Toka U HOMUHaNbHOE HanpsXkeHne nNuTaHus, B;

- HOMMHanbHas noTpebnsemas MOLHOCTb, B A;

—  3aBOACKOW HOMep MO CUCTEME HyMepaunu NpeanpusTUS-U3roToButens (LLUTPUXKoa);

—  Mecsil 1 rof Bbinycka (3anoxeHsl B LWUTPUXKOAE);

—  cXema MOoAKMoYeHust;

—  MOSACHSAKLIME HaANNUCK.

Ha notpebuTenbckyto Tapy HAHOCUTCS:

—  TOBapHbIN 3HaK U aapec NPeAnpUATUA-U3roToBUTENS;

—  HauMMeHoBaHue npubopa;

—  3aBOACKONM HOMEp MO CUCTEME HyMepaLuun NpeanpuUsaTUS — N3roToBUTens (LLTPUXKoa);

—  MecsU 1 rof Bbinycka (ynakoBKw).
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11 TpaHcnopTUpoBaHUe U XpaHeHue

TpaHcnopTMpoBaHWe WU  XpaHeHne npubopoB NpPoOM3BOAWUTCH  COrfmacHo  TpeboBaHusIM
FOCT 12997, FOCT 12.1.004, HAMNB A.01.001.

TpaHcnopTMpoBaHe NpMGOPOB OCYLLECTBASETCA NpY TeMMNepaType OKpyXXalLlero Bo3ayxa OT
MmuHyc 25 go 55 °C c cobniogeHnem mMep 3awuTbl OT y4apoB 1M Bubpaumii.

MepeBo3ka NpuBGOPOB MOXET OCYLLECTBMATLCA B TPAHCMOPTHOW Tape MOWTY4YHO WM B
KOHTEeWHepax.

YcnoBus xpaHeHusi NpubopoB AoMmkHblI cooTBeTcTBOBaTh Yenosusam 1 (J1) no FTOCT 15150.

B Bo3gyxe He JOMKHbI NPUCYTCTBOBaTb arpeccuBHbIE Napbl U NPUMECH.

MpuGopbl crieayeT XpaHUTb Ha CTennaxax.

12 KoMnnekTHOCTb

MpuGop 1w,
MacnopTt lwr.
PykoBoacTBO no akcnnyartaumm 1wrT.
[apaHTUNHbBIN TanoH lwr.
Mpumevanne - MWM3srotoBuTens ocTaBnseT 3a coboM NpaBO BHECEHUSI [JOMOMHEHWA B

KOMMNEKTHOCTb n3aenus. [NonHas KOMMMIeKTHOCTb yKa3biBaeTCs B nacnoprte Ha an60p.
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T'W-

MpunoxeHune A
Cxema cucTeMbl NPUTOYHON BEHTUNALUN
(cnpaBo4HoE)

81 (Tugpyc) K3p

8.2 (Togp.) OBEH TPM33 .
‘ g B

PucyHok A.1 — Cxema cucTeMbl MPUTOYHON BEHTUNALUN
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MpunoxeHue b
FabapuTHble N ycTaHOBO4YHbIE pa3mepbl npubopa

(cnpaBo4HoE)
NNLIEBaA NaHenb
5 ukcaTopsl o e umra
—
=
A
%._ —r-d____________...-..
31—

PucyHok B.1 — Fa6apuTHble n yctaHoBOYHble pa3aMmepbl OBEH TPM33-Ll14
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PucyHok B.2 — F'abaputHbie n yctaHoBOYHble pa3mepbl OBEH TPM33-LL7
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MpunoxeHune B
CxemMbl noakno4YeHnsa npudopa
(cnpaBo4HoE)

OBEH TPM33-LL14

PucyHok B.1 — Cxema pacnonoxeHusi KneMMHbIx coeauHutenen OBEH TPM33-LlU4
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PucyHok B.2 — Cxema noakntoyeHus OBEH TPM33-1l4
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OBEH TPM33-LL17
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PRECOC®

PucyHok B.3 — Cxema nogkntouyeHus OBEH TPM33-1L7
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Mpu6op OBEH TPM33-LLI4.RS E 1 DERS

| IT’m I | I£,, RxD |a}—|h‘;" RxD

x 3BM

Npu6op OBEH TPM33-LL14.RS

——t ::. _ Cers 220 B50 My

PucyHok B.4 — Cxema nogkntoyeHnas OBEH TPM33-114.01.RS n OBEH TPM33-14.03.RS
Kk apantepy cetu OBEH AC3M
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Anantep AC4

CET‘In RS-I485

Mpu6op OBEH TPM33-LL4.RS | | US;E = tl};?: nK

Lenb  |KoH g Vec [1F— 1] Ve

RS+ |57 D- [2— 2] D-

RS- |58 D+ [3—3]| D+

GND |4 |— 4 [ GND

Mpubop Nei

Mpubop OBEH TPM33-1Li4.RS R

PucyHok B.5 — Cxema nogkntouyeHnas OBEH TPM33-114.01.RS n OBEH TPM33-1l4.03.RS
Kk apantepy cetu OBEH AC4
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MpunoxeHue I'
3aaaHue napameTpoB rpacduka Toep.p = f (Thapyx)

(MHOpMaLMOHHOE)

.1 Mpaduk Tosp.p = f (Tuapyx), OOpabaTeIBaEMbI NPUGOPOM NpK 3KcnyaTauuu, B obLiem crnyvae
npeacTaBnseT coboW KYyCOYHO-MMHENHYI0 DYHKUMIO C TpeMs Toukamu u3noma («A», «B» n «C»),
napameTpbl KOTOPbIX 3a4aloTcsl NoNb3oBaTeNeM npu NporpaMmMmnpoBaHun npubopa.

Mpumep rpadwvka Tosp.p = f (Tuapyx) NPMBEAEH Ha pucyHke IM.1.

.2 [Ona nonmHoro 3ajaHvs napamMeTpoB 3TOro rpadmka nonb3oBaTento OOCTAaTOYHO 3aHecTu
B NamsATb npubopa KoopAuHaThbl ToYek ero uanoma «A», «B» n «C» (T .e. B AaHHOM criyvae 3agatb
ONs KaXAoW TOYKM 3HaYeHue TemnepaTypbl HapyXHOro BO3[yxa M COOTBETCTBYHOLLEE el 3HavyeHue
TemnepaTtypbl 06paTHO BOAbI).

3apganne koopauHat Toyek wu3noma rpadmvka  Tospp = f (Tuapyw) NpOM3BOAUTCH  MPW
nporpamMuposaHuu pabounx napametpos L-0b...L- { { npu6opa B kopnyce W7, 4-0B...L- M npuGopa
B kopnyce LL4.

Mpn aTtoM Ans ToukuM m3noma «A» 3HayeHue Temnepatypbl Ty (A) 3agaeTca B paboyem
napameTpe L-Ib (ans npubopa B kopnyce LW7) unn LY-LB (ans npu6opa B kopnyce LL4), a 3HayeHne
TemnepaTypbl Tosp.p (A) — B napametpe Y-07unu Y-09 pns OBEH TPM33-LLU7 unn OBEH TPM33-
LLl4, cooTBETCTBEHHO.

[ns BTOpoW Toykn m3noma «B» 3HayeHne TemnepaTypbl T (B) 3agaetca B paboyem
napametpe U-O8 wnn U- 10 gna OBEH TPM33-lU7 unun OBEH TPM33-lU4, cooTtBeTcTBEHHO, a
3HayeHue Temnepatypbl T (B) — B napametpe U-09 wnm U- 1! ana OBEH TPM33-L7 unu
OBEH TPM33-LLl4, cooTBETCTBEHHO.

Ons Tpetben ToukM n3noma «C» 3HauveHne TemnepaTypbl Tuapyw. (C) 3apaetcs B pabodem
napametpe U- l, a 3Havenve Temnepatypbl Tespp (C) — B napametpe U-{{ wom U-{3 gna
OBEH TPM33-LL7 nnn OBEH TPM33-LLl4, cOOTBETCTBEHHO.
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Tosp.:°CH
U- 1
AL
gs2o|c 52
\ Tobp.rp. = F(Tuapyx.)
EED)
32 A -
-30 -18 0 10 T ’:c
u-I2 u-gg| e~
-3001 |- 1801

PucyHok I'.1 — NMpumep rpadumka Tosp.rp = T (Tuapyx.) (MapameTpel ana OBEH TPM33-LL4)
.3 MNpu 3apgaHun napameTpoB rpaduka Tosprp = f (Thapyx) AOIMKHO COBNIOAATHCS BbINOMHEHNE
cneayLmxX yCroBui:

3HaYeHne Tuapyx. (A) OOMKHO ObITb Gornblie 3HayYeHnss Tugpyw (B) M B cBOWO oO4ependb
3HayYeHne Tuapyx (B) AOMKHO 6bITb Gonblue 3HaYeHUS Thapyx. (C

ycTaBKkn Togp. (A), Tosp.p (B) M Tosp.p (C) AOMKHBI MMETH MNONOXUTENBHBbIE 3HAYEHNSA U BbITb He
meHee 10,0°C.
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BHumaHue!

MpunoxeHne

Mporpammupyemsbie napameTpbl npubopa

(cnpaBo4Hoe)

MpunoxeHUn, U ycTaHaBNMBaTb 3HAYEHUSI NAPaMETPOB BHE YKa3aHHOTO AnanasoHa.

Ta6nuua [.1 — MapameTpbl rpynnbi «ib

3anpeu.|,aeTc;| M3MEHSATb napamMeTpbl C LWWEPPOM, HE OMUCaHHOM B [AaHHOM

Lndp
napameTpa 3
ans HasHauyeHue napameTpa ﬂuanaaoﬂ aBofcKan
KopnycoB 3Ha4YeHUn yCTaHOBKa
wa | wr
~ Uncriosoe 3HaueHme casura (Ama) oTHocUTENbHO rpadonka o
u-ai Tosprp = f(Twapye) NPV ONpeaeneHn Tospmax 10 M. 4.1.3. 001,0...199,9°C 0os0
_ Yncrosoe 3HaueHne casura (D) OTHOCUTENBHO o
u-0e rpadpvKkaT osp.p = f(Tuapyc) MPY onpeaeneHny Tospmin MO M. 4.1.3. 001,0...199,9°C bos.o
3HayeHve TemnepaTypbl NPUTOYHOro Bo3ayXa (T asap.),
u-03 HUXEe KOTOPOW cMcTema NepeBoanTCS B pexum 3awmtel [ 001,0...199,9°C oos.no
OT 3amopaxvBaHug no n. 4.1.5
_ 3HayeHue ycTaBky TemnepaTypbl MPUTOYHOTO BO3ayxa o
u-4 (T yer.npurou) NPV perynMpoBaxHum no n. 4.1.3 001,0...199,9°C 0e00
3HauyeHve TemnepaTypbl HapyxHoro Bo3ayxa (Trem.), NpK
u-0s KOTOpOW cucTema NepeBoanTCS B NETHWUIA pexum paboTsl [ 001,0...199,9°C orn

non.4.1.6
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OkoHYaHue Tabnuubl A1

Wndp
fapametpa [OvanasoH 3aBopackasn
ans HasHauyeHue napameTtpa o
Kopnycos 3Ha4YeHuwn ycTaHOBKa
4 L7
_ _ 3HaveHue TemnepaTypbl Tuapyx. (A) rpaduka ) o
Yy-08 | U-ob Tosprp = f(Tappe) 50,0..199,9°C| 00RO
u-o9 | u-o7 fz_l-llaqu)Me Temnepatypbl Tqep. (A) rpacduka Tosp.p = 010.0...199.9°C 0310
Hapyx.
u-uo | u-og ]?gaqu)Me Temnepatypbl Tuapyx (B) rpadmka Tosp.p = -50,0... 199,9°C 050
Hapyx.
U 11| - | 2o e TENNPATYPY! o, (B) PAOU@ T = 010,0...109,0°C| 1591
HapyK.
-2 lu-m ﬁ_rllaqu)me Temnepatypbl Tuapyx. (C) rpacduka Tosprp = 150,0...199.9°C e g
HapYX.
u-13 | -1 ﬁ_rll_aqu)Me Temnepatypbl Tqep (C) rpacdomka Togpm = 010,0...199,9°C 0310
Hapyx.
u-n lu-e g:?;:—?:;;s;z:‘: HEYYBCTBUTENBHOCTU B KOHTYpE 000,0...010,0°C oo
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Ta6nuua 1.2 — NMapameTpbl rpynnbl «P»

LWndp Tun H Onana3soH 3aBopckan
asHayeHue napameTpa o
napameTpa Kopnyca 3Ha4YeHUn yCTaHOBKa
Pexunm paboTbl cuctemMbl
00xX — OEeXYpHbIA pexum 00 unu 01 o
01XX — pexum perynupoBaHusi
L4 Tun BxoaHbIX TC:
Xx01 - TCM WlOO = 1,426,
P-01 Xx02 - TCN W1go= 1,385, 1-4 ot
Xx03 - TCIM Wygo=1,391;
Xx04 - TCM WlOO = 1,428
Pexunm paboTbl cuctembl
w7 00 — AeXypHbIN pexum 00 nnmn 01 ot
01 — pexum perynvposaHus
Tun BxoaHbIX TC:
— TCM50 Wy = 1,426; 0000
— TCIM50 Wigo= 1,385; 0001
— TCIM50 W= 1,391 0002 o
P-02 w7 — TCM50 Wy = 1,428 0003
— TCM100 Wi = 1,426; 0004
— TCIM100 Wigo= 1,385; 0005
— TCIM100 W= 1,391 0006
— TCM100 Wi = 1,428 0007
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MpogomkeHune Tabnuubl 0.2

Wndp
napameTpa

Tun
Kopnyca

HasHauyeHue napameTtpa

Owvana3oH
3HauYeHUn

3aBoackas
yCTaHOBKa

P-03

L4
L7

Bpems 3agepxku hopMmmpoBaHms
curHana «Asapusi» no sxogy C2
npu nycke BeHTUNATOpa
Onpepensietcs (B cekyHaax) no
dopmyne T=6c*R,rae R —
YMCOBOE 3HayeHVe napameTpa,
3afjaHHOE B [ABYX MNpaBbIX
pa3psigax

00... 99

P-4

L4

Koa cesiau npubopa ¢
KOMMbIOTEPOM

71.01

Tl

7

Anroputm paboTel pene
«ABapusa»:

— Pene He BknovaeTcs
— Pene Bkno4vaeTcs

= O

P-05

7

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

oO~NOOUOAAWNEO
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OKoHYaHue Tabnuubl 4.2

LWndp Tun H Onana3soH 3aBopckan
asHayeHue napameTpa o
napameTpa Kopnyca 3Ha4YeHUn yCTaHOBKa
MaputeT RS-485:
KOHTpOIS HeT 0 n
P-06 L YEeTHOCTb 1
HEeYeTHOCTb 2
P-07 L7 Konuyectso cTon-6mT He pepaktupyetcsa a
P-08 7 Apnpec npubopa B ceTn RS-485 0...2047 '
[nvHa appeca ans npotokorna OeeH
8 6ur
P-03 W7 11 6ur 0 o
1
P-0 L7 Bapepkka oteeta B cet RS-485, mc 0...50 !

MpumevaHne — Yucno, 3agaHHoe B paspsiAax, OTMEYEHHbIX 3Hakamu (XX), AN AaHHOro
pa6ouero napameTpa B pacyeT He NPUHMMaeTCs.
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Ta6nuua [1.3 — MapameTpbl rpynnbi «f»

Wndp . 3aBoackas
Ha3sHauyeHue napameTtpa [Onana3oH 3Ha4YeHUn
napameTtpa yCTaHOBKa
F-0i Koppektupytouiee 3HaveHne ANs Tuapyx -20,0...020,0°C aoo.no
F-02 KoppekTtupytowlee 3HaveHve ansa Toep -20,0...020,0°C aoo.n
F-03 KoppekTtupytowee 3HadeHve ans Topurou. -20,0...020,0°C aoo.n
3HaueHne «nonockl unbTpax» ana 000,0... 199,9°C
FOY | Tuaome 000,0 - OTKI. oaoo
3HayeHne «MOoCTOSAHHON BPEMEHM 0000... 0099
F-O5 | punbtpa» Ans T 0000 - OTKII. 0005
3HaueHue «nomnockl punbTpa» ans Tesp. [000,0... 199,9°C
F-0& 000.0 - OTKT. oo
3HauveHne «MoCTOSAHHON BPEMEHH 0000... 0099
F-01 cunbTpar ans Tosp, 0000 - OTKI1. 0o
_ 3HaueHne «nonockl unbTpa» ana 000,0... 199,9°C
FOB T 000.0 — OTKII. oo
3HayeHmne «NoCTOSAHHON BpeMeHU 0000... 0099
F-03 punbTpa» Ans Toouro, 0000 — OTKI. ooo3
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Ta6bnuua .4 — NapameTpbl rpynnbl «Ax»

Wndp Tun H OunanasoH |3aBopckas
a3HayeHue napameTpa o
napameTpa | Kopnyca 3HaYeHUn yCTaHOBKa
Yncnosoe 3HayeHne S no n. 4.2 ons 0000... 0010
perynaTtopa 0000 —
AR-0O! 4,7 OUCTaHUMOHHOE oot
ynpasreHue
K3P
R-02 4,7 |3HaueHve koadhuLmeHTa T AN perynsatopa 0000... 0050 ooo
R-03 4,117 |3HaveHne koadpduumenTa K ans perynatopa 0001...9000 01ioo
Bpems nporpesa kanopudepa onpegensercs 0001... 0099
_ (B cekyHgax) no copmyne Tnporp = 6 C*M, 3HadveHne 0000
R-04 L, W7 raoe M — yucnoBoe 3HavyeHue napameTpa ycTaHaBnuBaTb oot
3anpeLLeHo
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MpunoxeHue E
Pa6oTa c nporpammon «KoHdpurypaTtop AC2-M>»
(cnpaBo4HoE)

HacTpoiika koHdWrypaumnoHHbIX napameTpos npubopa npu pabote B ceTn RS-485 npomssognTes
C nomotypbto nporpammbl «KoHdpurypatop AC2-M».

E.1 Ona ycraHoBku nporpammbl  «KoHdwurypatop AC2-M»  Heobxogumo  3anyctutb
VMHCTaNnAUMOHHbIA  dann  «Wmsi  CD-npusoga: \Install\ac2mcfg-setup.exe» wu, cnegys  ero
MHCTPYKUMAM, yctaHoBuTb KoHdwmrypatop Ha [K. MNpu ycTaHOBKe SAprblk Ans 3anycka nporpammbl
KOHMUryprpoBaHunsa pasmelyaetcs B rpynne «Bce nporpammbl \ Owen \ KoHdurypatop AC2-M» (ans
Windows XP, ans apyrux Bepcuin Windows nyTb MOXeT OTnM4aTbCs OT NPUBEAEHHOTO).

E.2 MNpu 3anycke nporpammbl «KoHdpurypatop AC2-M» oTkpbiBaeTcs OkHO (pucyHok E.1),
cogepxallee Bknagkm «RS-485 komnbloTepa», «RS-485 AC2-M», «TokoBas neTnsi» (He
ncnonbayeTtcs) n «TecT».

HasHayeHve KHOMoK okHa:

—  «OK» — npou3BoauT 3anucb B NamsTb Npubopa 3aAaHHbIX 3HAYEHUA KOHMUIypaLmMOHHbIX

napamMeTpoB B crefylolweM Mopsiake: MNPUMEHSITCA  HacTpoWkM C  Bknagkn «RS-485

KOMMbIOTEPa», €CNN OHWM U3MEHUIUCH, 3aTEM NMPUMEHSIIOTCA HAaCTPOMKU € BKnaakn «RS-485 AC2-

M».. Ecnu Ha kakom-nubo 3Tane npomucxoauT olwmbka, BblAaeTcs CcooblieHVe O Hel, u

fdanbHenwve [encTBusi He npousBoasTcs. ocne 3aBeplueHns BCeX AEWCTBUIA MPOU3BOAUTCH

BbixoA 13 KoHdumrypartopa.

—  «OTMmeHa» — 3aKkpblBaeT nporpaMmmMy 6e3 coxpaHeHWs 3aAaHHbIX 3Ha4YeHUI NapameTpoB.

—  «[MpumeHUTb» — NPoOM3BOAUT 3anncb B NamMsATb npubopa 3adaHHbIX  3HAYEHWUI

KOH(PUrypaLMOHHbIX MapaMeTpoB B CriedyloweM MopsiAKe: NMPUMEHSIIOTCS TOMbKO HaCTPOWMKW C

aKTMBHOW (TekyLlen) Bknagku. Ecnm obHapyxumBaeTcs owmnbka, BblgaeTcs coobLyeHme.

—  «CnpaBka» — BbI3blBaeT 3NeKTPOHHYO cnpaeky KoHdurypaTtopa.
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x|
R5-485 Komnerotepa | RS-485 AC2-M | Toxosan nerpa | Tecr |

- HacTpoen nopTa
commr |
Tun > - -
CropocTs Im -i
Amna cnosa Ia v!

PucyHok E.1 — KoHndurypatop AC2-M. Bknagka «RS-485 komnbloTepa»

E.3 Bknapka «RS-485 komnbioTepa» (pucyHok E.1) cnyXuT Ansa 3ajaHusa 3HaYeHWn CeTeBbIX
napameTpoB nporpaMmbl. 3HaveHWs napameTpoB 3a4aloTcst B ABYX rpynnax nonew: «HacTpoviku
nopta» n «[poTokon».

B nonsax rpynnel «HacTpovikv nopTta» 3aaatTcs:

—  «COM-nopT» — nocnegosaTenbHbIN NOPT, K KOTOPOMY NOAKNtoYeHa ceTb RS-485.
— «Tvun npeo6pa3oBatensa» — Tun npeobpasoBaTens wuHTepdenca RS-485 «» RS-232,
3Ha4YeHus1 BbIOMpalTCa M3 crnucka «ABTOMaTtuyeckuii» un  «Ynpaensiembin (OBEH AC3)»;
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3Ha4YeHne No yMOMYaHuio — «ABTOMaTUYECKUIN».

—  «CKopoCTb» — CKOpPOCTb MWH(opmaumoHHoro obmeHa [MK c npubopom, 3HaveHus
BblbupatoTcs u3 cnucka «2400, 4800, 9600, 14400, 19200, 38400, 57600, 115200x»; 3Ha4YeHue
no ymon4yaHuio — «9600».

- «fAnuHa cnoBa» — [OnVMHa CcrnoBa  [aHHbIX  MHMOpPMAaUMOHHOTO obmeHa ¢
npeobpasoBartenemM, 3Ha4eHUs BbIONPAIOTCS U3 CIUCKA «7» U «8», 3HAYeHWe MO YMOMYaHWIo —
«8».

—  «YeTHOCTb» — TUM KOHTPOMA YETHOCTM [aHHbIX WHAMOPMAaLMOHHOrO obMmeHa ¢
npeobpasoBartenemM, 3HayeHus BblOMpaloTcs M3 cnucka «OTcyTCcTBYET», «HeyeTHoCTb» K
«YeTHOCTb», 3Ha4YeHne no ymonyaxuio — «OTCyTCTBYeT».

— «CTon-buT» — KOMMYEeCTBO CTOMOBLIX OWT JdaHHbIX WHMOPMALMOHHOTO obmeHa ¢
npeobpasoBarenem, 3Ha4eHus1 BbIBUPatoTCs U3 «1» u «2»; 3Ha4YeHne No YMONYaHuio — «1x».

B nonsax rpynnbl «[poTokos» 3agarTcs:

- «[OnuHa agpeca» — dopmaT ONUHbI CeTeBoro agpeca npeobpasoBaTtenss B KOHKPETHOM
ceTn RS-485, 3HaueHusi BbIOMpaTCA M3 crnucka «8 OUTHbI» U «11 OGUTHBIN®», 3HA4YeHWe no
YMOMN4YaHuio — «8 BUTHBIN».

Mpn nepBom KoHdUrypuposaHum npubopa 3HaveHue napameTpa AOMKHO ObiTb YCTAHOBIEHO
paBHbIM 3HAYEHMIO MO YMOMN4YaHuio (MHaye CBA3b Nporpammbl ¢ NpeobpasoBaTenem ycTaHOBMEHa
He Oyger).

Mocne ycTtaHoBku BO Bknagke «RS-485 AC2-M» 3HauveHusi napameTtpa «[nuHa agpeca»,
NPUHATOrO B KOHKPETHOW CETU, 3TO 3Ha4YeHue ByaeT aBTOMaTUYECKM CKOMMPOBAHO M BO BKMaAKy
«RS-485 komMmnbtoTepa.

- «Appec» — agpec npubopa B cetu RS-485, k kotopomy obpawaetca [K npu
KOHMUIypUpoBaHnUK, 3Ha4YeH1e No YMOMYaHuo — «16».

Ha Bknagke pacnonoXeHa KHomnka «HachOﬁKM Nno yMON4YaHUK» — ee HaXaTtune yCtaHaBmBaeT
B Nondax napamMeTpoB 3Ha4eHUA No yMOJNT4aHUo — 3aBOACKNE YCTaHOBKWU.
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MpumeyaHus

1 YcraHoBneHWe CBS3M MporpammMbl C MpUGOPOM BO3MOXHO TOMBKO B TOM Crlyyae, Koraa 3HaueHust
CETEBbIX NapameTpoB Npeobpa3oBaTesis COBMNaJarT CO 3HAYEHNSIMM CETEBbIX NapamMeTpoB NPOrpaMMmbI.

2 3HaudeHusi NnapameTpoB MO YMOSYaHMIO SABNSATCA 3aBOACKMMM YCTaHOBKaMK NapameTpoB.

Mpu 3apaHuu paboumx napameTtpoB [1K nporpamma «KoHdurypatop AC2-M» MoxeT
CUrHanM3vpoBaTh MOMb30BaTENO O AOMYLUEHHbIX NPU KOHPUIYPUPOBaHUM OLLIMBKaX:

—  HeBo3aMoxHO ucnonb3oBaTe nopT «COMI1» — nonb3oBaTenb [OOMKEH CKOPPEKTUPOBaTb
3HayeHve napametrpa COM-MopT: NpoOBEpUTb MOAKMIOYEHWE W 33aAaTb BEpHOe 3HauveHue
nocnepoBaTeribHOro NopTa, K KOTOPOMY NOAKIoYeHa ceTb RS-485.

-  «He ypnanocb ycTaHOBWTbL CBSI3b C MPUMBOPOM» — MONb3oBaTENb [OJKEH CKOPPEKTUPOBATbL
3Ha4yeHUs napameTpoB «Tun npeobpasosatens», «CKOPOCTb», «[nuHa crnoBa», «YeTHOCTb»,
«CTon-6uT», «OnuHa agpeca» U «Agpec», NpuBedsl UX B COOTBETCTBME 3HAYEHUSIM CETEBbIX
napameTpoB CKOH(UTrypupoBaHHOro npubopa.

E.4 Bknagka «RS-485 AC2-M» (pucyHok E.2) cnyxut gns 3agaHusi 3HadeHui ceTeBbiX
napameTpoB npubopa Ans  (YHKUMOHUPOBAHWMS B KOHKpeTHon ceTn. CeTeBble napameTpbl
COXPaHSIOTCS B 9HEProHe3aBNCMMOii NnamaTn npubopa.

3HayeHns napameTpoB 3a4aloTcsa B ABYX rpynnax noneu: «Hactpovikv nopta» u «lpoTokon».

B nonax rpynnel «<HacTpoviku nopta» 3agatoTcs:

—  «CKoOpoCTb» — CKOpPOCTb MHJOpMaLMOHHOTrO obmeHa nopta RS-485 npubopa, 3HaveHus
BblbupatoTcs 13 cnuncka «2400, 4800, 9600, 14400, 19200, 28800, 38400, 57600, 115200».

— «[nuHa cnoBa» — ANVHa croBa AaHHbIX MHOPMaUMoHHOro obmeHa npeobpasoBaTtens,
3HaYeHUs1 BbIBUPAIOTCH 13 Crncka «7» 1 «8».

—  «YeTHOCTb» — TUM KOHTPONS YETHOCTW AaHHbIX MHGOPMaLMoHHOro obmeHa npeobpasoBarterns,
3HayeHus BbIOMpatoTcs 3 cnncka «OTcyTeTBYeT», «HeYeTHOCTE» U «HeTHOCTb.

— «CTon-6MT» — KONMMYECTBO CTOMOBbIX OUT AaHHbIX  MHAOPMaUMOHHOro obmeHa
npeobpasosaTtens, 3HayeHns BblIbMpatTcsa M3 cnucka «1» n «2».
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5, ALZ-M Kondwrypatop |

RS5-485 KownmioTepa mml‘lmmmllur |
r~ HacTposicn nopra

CropocTe [ - |
Aniwa cnoea Is vI
YéTHoCTE Io:qm;uye'r vI
Cvon GHT Il ‘I
TpoToxon

Ten [OBEH 'l
Amma anpeca 8 GrrHen ¥
Aapec 16 _;J
Sasepwra lﬂ 3: He

PucyHok E.2 — Kondurypatop AC2-M. Bknagka «RS-485 AC2-M»
B nonsax rpynnbl «[poTokon» 3agatotcs:

—  «Twun» — TN NpoTokona nHopMaLMoHHOro obMeHa B KOHKpPeTHON ceTn RS-485, B koTopyto

yCTaHOBNEH npeobpa3oBaTtenb, 3Ha4YeHns BbiGupatoTcs u3 cnncka «OBEH», «ModBus RTU» u
«ModBus ASClI».

- «[nuHa agpeca» — dopmaT ANvHblI ceTeBoro agpeca npeobpasoBaTtensi B KOHKPETHOM
cetn RS-485; 3HaveHns BblbupatoTcsa n3 8 n 11 (-6UTHbIN), 3HaYEHNe NO YMOMYaHuMo — «8» (6ur).
—  «Apapec» — agpec npeobpasoBaTensi B KOHKpeTHON ceTn RS-485.
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- «3apepXKa» — 3ajaeT BpeMmsi, Ha KOTOpoe HeobXxoauMo 3adepxvBaTb OTBET
npeobpasoBartenss B KOHKpeTHow ceTn RS-485 (Heobxoammo anst paboTbl C MeAneHHbIMU
yCTponcTBamm).

BHumaHue! B cnyvae 3agaHusi nonb3oBaTeneM 3HaYeHUN CeTeBbIX NapameTpoB npubopa,
OTNNYAIOLMXCH OT YCTaHOBIEHHbIX BO BKNagke «RS-485 komnbloTepa», HaxaTneM (PyHKUMOHanbLHON
KHOMKM «[TpUMEHNTb» 3TV 3HAYEHWs NPUMEHSITCS BO Bknagke «RS-485 AC2-M» n konupylotcs B
nons Bknagknm «RS-485 komnbioTepa» (ans coxpaHeHus ceasu mexay K n npeobpasoBatenem).
AHarnorMyHo NMpUMEHeHNe U KOMUpoBaHWE MOXEeT ObiTb NPou3BedeHO HaxaTueM (YHKLMOHanbHON
KHOMKM «OK» B KOHLIE KOH(UTYPUPOBaHUS .

E.5 Bknagka «TokoBasi NeTnsi» He UCMONb3yeTcs.

E.6 Brnagka «Tect» (pucyHok E.3 cnyxut pgns TectupoBaHusi pabouux napameTpoB
npeobpasoBaTens n MHPopMaLMOHHOro obMeHa Mexay npeobpasoBaTenem 1 NOAKIOYEHHbIM Yepes
Hero B ceTb RS-485 npubopomMm. B pesynbTate TecTupoBaHus B none BKNagkum oTobpaxaeTcs
MPOTOKON TECTUPOBAHUS.

Ha Bknagke pacnonoxeHa kHonka «TecT». Ee HaxaTue 3anyckaeT TecTupoBaHue.

Mpumeyanne — lpu nNpoBefeHWM TECTUPOBAHUS 3HAYEHWEe CeTeBOro agpeca npubopa He
[OIMKHO NpeBblwaTth 254.

Mpu npoBepeHun TecTupoBaHusi nporpamma «KoHdurypatop AC2-M» B none Bknagku
CUrHanuavpyeT nosib3oBaTesno 0 NocnefoBaTenbHOCTU U pesynbTaTtax NPoBOAMMOrO TECTUPOBaHUS,
Harmpumep: «ycrnelwHoe OTKpbiTUe nopTa ...», «MNo agpecy ... noaknoyeHo AC2-M ...»,
«MOAKMIOYEHHBIV NPMBOoP: ...» U T.M.

B cnyyae obHapyxeHus OWWBKM MNOAKMIOYEHWSl, YCTAHOBMIEHUsI CBA3W W T.n., nporpamma
coobLyaeT 06 obHapyxeHHOW ownbke 1 NpepbiBaeT TECTUPOBAHME.

Mocne onpepgeneHusi napaMeTpoB MOAKMIOYEHUSI MPorpaMma cunTeiBaeT Bce syenkn AC2-M no
npotokony ModBus. Ecnun AC2-M ycnewHo cunTbiBaeT AaHHble ¢ npubopa, BCe perucTpbl, B KOTOPbIX
OOIMKHbI NexaTb AaHHble Ans 3T1oro npubopa, [OMKHbI ObiTb 3anonHeHbl. [py HeKoppekTHOM
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3arMofIHEHUN OZHOIO WIU HECKONbKUX PErncTpoB (OaHHble OTCYTCTBYHOT, MPOYEPKM), MOMb3oBaTeNto
pekoMeHA0BaHO BhIMOMHUTL CrieaytoLmne AeicTBus:

—  yBEnuuWTb 3HaYeHve napameTpa «4acToTa onpoca»;
—  MPOBEepUTb MOMSPHOCTbL NOACOeANHEHUS npubopa k ceTn RS-485.

rErTTE— X x
RS-485 kosrwroTepa | RS-465 ACZ-M | Toxoesanerna Tect | RS-465 KownmioTepa | RS-465 AC2-M | Tokossanerps Tecr |
R
MpoToKon:

TecmupoBaKue HAYAAOCS. =] _— - =]
ORKEMRUS u;ma “COM&*™ m— e e
Yy 16 nogxawgex ACZ-M s s e
(1521(["311) e
P M HA smassas masta | stsanan
AC-2: 19200 f—e—1 e e frervens
Wﬂﬂ npuSop MOP51 (M11A) —_———— ——
ﬂi—ﬂ?'———— A T e
] T R 2 .
B —_—
T T S T
= ’ -

PucyHok E.3 — Kondurypatop AC2-M. Bknagka «TecT».
NpoBeneHue (cnesa) u 3aBeplieHne (cnpaBa) TeCTUPOBaHUsA
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MpunoxeHue X
KomaHpabl ynpaBneHus npubopom no cetu RS-485

X.1 Komangbl npotokona OBEH
KomaHgbl npotokona OBEH onucaHbl B Tabnuue XK.1

Ta6bnuua X.1
Komanga HASH [OaHHble [aHHble YTeHun MpumeyaHue
3anucum
O6wme napameTpsbl (HET MHOEKCAUNM)
Mmsa npubopa 0xD681 HeT Ctpoka ASCII, 5 6ant Tonbko
dEv TRM32 YTeHune
Bepcusa npolumnekm 0x2D5B HeT ASCII, 5 6anT Vx.yy Tonbko
VEr X — Homep Bepcuu, yTeHue
YY — Homep nogsepcumn
MpvynHa nocnepHero 0x92ED HeT BYTE: Tonbko
cTapTa nporpammbl BuT 0 — CHWKeHne NuTaHus; yTeHue
npubopa But 1 — BKNtOYEHME
exit nUTaHus;
But 3 — cTopoxeson
Tanmep;
But 6 — ncyepnaHue creka;
But 7 — nepenonHexne
cTeka
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MpoaonxeHune Tabnuubl X.1

Komanga | HASH | [aHHble 3anucu / YTeHus MpumeyaHue

KoHdmrypaumoHHblie napameTpbl cetu RS-485 (HeT nHgekcaumm)
CkopocTb 0xB760 | Byte: 3anucb/HTeHne
obmeHa 0- 2,4 «bur/c; Mo ymonuaHuio — 2
BPS 1 - 4,8 kbur/c;

2 - 9,6 kbut/c;

3 — 14,4 xbut/c;

4 —19,2 kbut/c;

5 — 28,8 kbuT/c;

6 — 38,4 kbut/c;

7 — 57,6 kbur/c;

8 — 115,2 kbut/c
Twn koHTponsa | OXE8C4 | Byte: 3anuce/UTeHne
YeTHOCTU 0 — KOHTPOnSA HeT; Mo ymonyanuio — 0
Prty 1 —yeTHOCTb;

2 — HEYeTHOCTb
Konunuecteo 0xB72E | Byte: 0 —oauH He pepaktupyetcs
cTon-6ut
Shit
Agpec 0x9F62 | Word_16: ot 0 go 2047 3anucb/MTeHne
npubopa Ecnu gnuHa agpeca (A.Len) paBHa 8 6uT, a agpec Mo ymonuaxuio —16
Addr bornbLue 255, To nprbop He ByaeT oTBevaTb Ha

nobble KOMaHgb! B CETU
OnuHa Ox1ED2 | Byte: 3anuck/UTeHne
agpeca 0 — 8 6ur; Mo ymonuaxuio — 0
A.Len 1-116ut
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MpoaomkeHune Tabnuubi X.1

KomaHnpa HASH DOaHHble | [laHHble YTeHusA MpumeyaHue
3anucu

3apepxka nepegauu OxCBF5 | Byte: ot 0 go 50 3anucb/MTeHue
KBUTaHLUUMN Ot 0 oo 50 mc. Mo ymonuanuio —1
rS.dL
3anncb nsmeHeHun B 0x8403 Het Tonbko 3anucb
EEPROM u nepectpoiika
UART
Aply
Koa nocnegHen ceteson 0x0233 Het Byte: ot 0 oo 255 | Tonbko YTeHue

owmnobkm

Mocne BkntoYeHns

Kogb! omMBokK B onvcaHunm

n.Err npubopa — 0 npotokona «OBeH»

KoHdurypaumoHHbie napameTpsbl (MHaekcaums ot 0 go 15)

MapameTpbl rpynnbl L OxAA4C WORD 3anucb/MTeHne

PrmuU OnucaHve napameTpoB B
MpunoxeHun [

MapameTpb! rpynnsl P 0x410D WORD 3anuce/MTeHune

PrmP OnucaHne napameTpoB B
MpunoxeHun [

MapameTpbl rpynnsl F 0x7D6F WORD 3anuce/MTeHne

PrmF OnucaHne napameTpoB B
MpunoxeHun O

MapameTps! rpynnsl A 0x3A8B WORD 3anuce/MTeHne

PrmA

OnuncaHue napameTpoB B
MpunoxeHun [
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OkoHu4aHue Tabnuubl XK.1

KomaHnpa HASH DaHHble OaHHble MpumeyaHune
3anucu YTeHus

OnepaTvBHbIe NapaMeTpbl

M3mepeHHoe 3HaveHne 0xB8DF | Het Float_32 Tonbko YyTeHne

Temneparypbl (IEEE 754) MHpeke (B agpece):

PV 0 — HapyxHas
TemnepaTtypa
1 - Temnepatypa o6p.
BOAbI

2 — Temnepatypa
NPUTOYHOrO BO3ayxa

Yucnosoe 3HadeHue casura | OxOD1C | Het Float_32 TonbKo YTeHne
(Amax). ShFt (IEEE 754)

3HaveHve TemnepaTtypbl np- Het Float_32 TonbKko YTeHne
nToyHoro Bo3gyxa (Tasap). 0x1190 (IEEE 754)

t.AL

YcTaBka no npUTo4HOMY OxDOF3 | Hert Float_32 Tonbko YTeHne
BO3ayxy. Air (IEEE 754)

PaspelueHHas BenuunHa

CHWXEHUS Temneparypbl 0x2E50

obpaTtHow Bogbl. t.dn

MpumeyaHue — Mpu BbiNONHEHUN komMaHa PV, ecnu pesynbTaT U3MEpPEHUsi HEKOPPEKTHbIN, TO
Ha KOoMaHdy Bo3BpaljaeTcs 3HadeHve NaN c ykasaHuMem Tuna WCKIIOYMTENbHOM CUTyauuu B
Mnagwem bavite. KoampoBaHue UCKMHOUUTENBHBIX CUTYaLMii npuBegeHo B Tabnuue XK.2.
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Ta6bnuua X.2

CTtaTyc usmepeHus Kop vcknoumTensHon cutyauum ans komaHg PV
B Mnaglwem Gavte
[aHHbIE HEe roTOBbI 0xF6
O6pbIB faTumnka OxFD

X.2 Komanabl npotokona ModBus

[Onsa npotokona ModBus peann3oBaHO BbINOMHEHWE CIeAYOLWNX YHKLNIA:

— 03, 04 (read registers), YTeHne OQHOroO UMW HECKOMNBbKNX PErUCTPOB;

— 06 (preset single register), 3anMcb 0gHOrO PerncTpa;

— 17 (report slave ID), 4TeHMe MMeHM NpMbopa 1 BEPCUM NPOLLUNBKW.

Ecnn agpec npubopa paBeH Hynto, Ans ModBus aTo LumpokoBelyaTenbHbI agpec, To npubop
OyaeT BbIMOMNHATL KOMaHAbl 3an1cK, HO He ByAeT OTNPaBnATb KBUTAHLUM Ha NMPUHATBIE KOMaHAbl. Ha
appeca, 6onbwme 247, npubop pearnpoBatb He byaerT.

Ons dyHkuui 03, 04 npu nombITke NpPoYMTaTb KOMMYECTBO PErvcTpoB, MONydaemblX 3a OAWH
3anpoc 6orblue MakCMmanbHO BO3MOXHOIO 3HayeHusl, Bo3BpaliaeTcs owwubka 4 (FAILURE IN
ASSOCIATED DEVICE).

Ona dyHkumm 06 npu nonbITKe 3anucaTb PErucTpbl, He MpeAHasHadeHHble ANns 3anucw,
Bo3BpallaeTcsi owmnbka 2 (ILLEGAL DATA ADDRESS), a npu nonbiTke 3anucatb HeAonycTuMble
3Ha4YeHus1 B none AaHHbIX, Bo3BpalyaeTcs owmnbka 3 (ILLEGAL DATA VALUE).

Mpu nonbITke o6palleHns ¢ HoMepaMn He peanu3oBaHHbIX (YyHKUMIA Bo3BpaLlaeTcs owwmnbka 1
(ILLEGAL FUNCTION).

CTpyKkTypa 3anpoca u otBeTa Ans dpyHkumm 17

PyHkuma 17 obecneunBaeT YTeHne MMeHu npubopa n Bepcuto nporpammHoro obecneveHusi. B
Tabnuue K.3 npeacTaBneH 3anpoc Ha YTEHME MEHN U BEpCUM NporpaMMHoro obecneveHus npubopa
c agpecoM 12. OTtBeT Ha chyHKumMIo 17 npeacTaeneH B Tabnuue XK.4.
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Ta6nuua X.3

Anpec DyHKUMSA KoHTponbHasi cymma
12 17 Y74
Tabnuua X.4
Appec DyHKUMA Kon. 6anT gaHHbIX AaHHble 15 6anT KoHTponbHas cymma
12 17 15 TRM33 VerX.YY 2z

Mpumeyanue — Monst X 1 YY onpenensiotcs NpeanpusTMeM-u3rotTosuTenem.

HasHaueHue perncTpos, ncnonb3dyembix Ansa gyHkuuii 03, 04, 06, npuseeHsl B Tabnuue XK.5.
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INncT pernctpaumm nameHeHun

Ne
N3MeHeHusa

Homepa nucTtos (cTp.)

U3MEH.

3aMeHeH.

HOBbIX

aHHynup

Bcero
nicToB

(cTp.)

Oarta
BHeCceHusi

Moanucb
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