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PYKOBOJICTBO IO DKCILTYATAIIAN

Monynu s u3MepeHui, KOHTPOJIS M perynupoBanus temneparypsl Y MKT
YMKT1, YMKT2, YMKT4, YMKTS8

Hacrosimee pykoBOACTBO MO H3KCIUTyaTallMM IpeJHAa3HAuYeHO MJs O3HAKOMIIEHUS
OOCITy’)KMBAIOIIETO TMEPCOHaja C KOHCTPYKIMEH, NPUHIMIIOM JI€HCTBUSA, TEXHUYECKUM
00CIIy’)KUBAaHHEM M HKCIUIyaTaled MHKpPOIPOLIECCOPHBIX MPOrPAMMHUPYEMbIX MOIYJIEH Iis
U3MEpEeHUll, KOHTPOJs U perynupoBanus temrneparypsl YMKT (B nanpHeimeM 1o TEKCTy
UMeHyeMble "ipubop").

Hacrosimmee PO pacnpoctpansercs Ha npubopsl Bcex moaupuxanmii cepun YMKT,
U3roToBIEHHBIX coriacHo TV 4217-001-54012749-2002. W3roraBiuBaeTcsi HECKOJIHKO
MomupuKauii  mpubopa,  OTVIMYAIOMIUXCA  KOJMYECTBOM  BXOJIHBIX  JaTYHKOB,
KOHCTPYKTUBHBIM UCIIOJIHEHUEM, TUIIOM BCTPOEHHBIX BBIXOJIHBIX YCTPONCTB YIPABJICHUS.

1. Ha3naueHue

1.1  Moayau KOHTpOJs TEMIIEpaTypbl COBMECTHO C  BXOJHBIMH  JIaTYMKaAMU
(TepmonpeoOpa3oBaTeNIIMU CONIPOTHBIICHHS) MpeIHa3HAUEHbl Ui KOHTPOJS TEeMIIEpaTyphl,
O0TOOpaKEHHsI TEKYILEro 3HaYeHHWs Ha BCTPOCHHOM HU(PPOBOM HHIUKATOPE M YIPaBICHUS
TEXHOJIOTUYECKMUMHU IPOU3BOJICTBEHHBIMU IporieccaMu. [IpubGopel MOryT MCHONIB30BaThCS B
IIPOMBIIIJIEHHOCTH, KOMMYHAJIBHOM, CEJIbCKOM XO35HCTBE U IPYrUX OTPACIAX.

1.2 YMKT ¢opMupyroT CHTHaJIbl yIOPABICHUS BHEIIHUMH  HCIOJHUTEIBHBIMU
ycTpoiicTBaMu, oOecreynBas HE3aBHUCUMOE PEryJIMpOBaHHME IO JBYXIO3MLHMOHHOMY WU
TPEXIO3ULIMOHHOMY (C IByMsl yCTaBKaMH Ha OJMH KaHall) 3aKOHY B COOTBETCTBUU C 33JaHHON
10JIb30BaTEJIEM JIOIMKON pabOThl BBIXOHBIX YCTPOMCTB.

1.3 OyHKIMOHAIbHBIE apaMeTpbl H3MEPEHUS U PEryJupOBaHUSA  33Jal0TCS
II0JIB30BATEIEM IPU HPOrPaMMHUPOBAHUU U COXPAHSIOTCS IPU OTKIKOYEHUU IUTAaHUS B
SHEProHE3aBUCUMON MaMsATH Npudopa.

1.4  VYMKT umeror BcTpoeHHbIH nHTepdeiic A1 CBA3U C NEPCOHATBHBIM KOMIBIOTEPOM
(B 3aBUCHMMOCTH OT MoAU(UKAIMK NpUOOpa) U OObEIWHEHUS B aBTOMATHU3MPOBAHHBIE
CHCTEMBI YIIpaBIeHHs MPOIIECCOM 3aanus 1 noaaepxkanus t°C.

2. Moaundpukanuu npudopa
2.1. Ilo BapuaHTy KOHCTPYKUHUU TpUOOPHl OTJIIMYAIOTCS MHCIIOJIHEHHWEM KOPIIYCOB,
IpeJHa3HAUYeHHbIX M HACTEHHOTO WJIM IIMTOBOTO KpPEIUIEHHs Ha OOBEKTax. DCKH3BI
KopnycoB npuseneHsl B [Ipunoxkennn 1. Tunel KpemieHus Kopiryca:

- HI — Hacrennsli, ¢ pazmepamu 138x105x59 mm.

- II» — muroBoi, ¢ pazmepamu 96x48x100 mm.
2.2 Turbl BCTPOCHHBIX BBIXOAHBIX YCTPOMCTB mpudopa:

- P - pene snekrpoMarHuTHsIE.
- T
- C
- K - BbIXOA ynpaBieHHUs BHEIIHUM TBEPAOTEIBHBIM pEIIE.

2.3 Tpubops! qpyrux MoauduKanuii (TIo KJIacCy TOYHOCTH, ITUTAOIIEMY HAMPSKCHUIO, U
JIp.) OTOBApUBAIOTCS TIPH 3aKa3e.

TPaH3UCTOPHBIE ONTONaphI N-p-N CTPYKTYPHI.

CUMHCTOPHBIC OIITOIAPHI.



Nudopmanus o mogudukanum npudopa mpu 3akase:

AR Ta-mx- K—RE

|KC'J'IHT-IECTBO BHEOOHELIE EaHAICE

Tun Kopnyca

THIO EHZOTHOTO VoTpoHCTEA

Hanuune nutepheiica ES-485

24. Ilo (QyHKIMOHATBHOMY HA3HAYEHUIO M OKCIUTyaTAallMOHHBIM XapaKTEpUCTHKAM
pUOOpPBI NOAPA3IEIAIOTCS Ha:

YMKT] — opHOKaHaJIbHBIE H3MEPUTENIb W H3MEPUTENb-PETYJIATOP C  JIABYMS
BCTPOCHHBIMM  BBIXOZHBIMHU YCTPOHCTBAMU.
YMKT2 - jByXKaHalbHbIE H3MEPUTENIb M U3MEPUTEIb-PETYIATOP C  JBYMS

BCTPOEHHBIMH  BBIXOJIHBIMHU YCTPOMCTBaMHU.
YMKT4 - yetblpexKaHaIbHBIN H3MEPUTENb TEMIIEPATYPHI.
YMKTS8 - BocbMUKaHaJIbHBIA U3MEPUTEIb TEMIIEPATYPHI.

3. Texunvyeckne XapaKTePUCTHKHU U YCJIOBHS IKCILIyaTallMH
3.1 Tunsl BXOAHBIX TaTYNKOB MpeAcTaBiIeHbI B Tabmmie Ne 1.

Tabnuua 1.
Tun gataura HuanazoH WMET
HaMEpEHHHA

TepmonpecbpazoeaTen n

conpoTHENeHRA no [ OCT 6651-94

TCII 1001 W100=1 391 200 +7507C P00

TCIT 50T W100=1,391 -200 . +750°C Pran

TCID 10011 W100=1,385 (Pt100) -200... +7507C P100

TCIT SO W100=1,385 (Pt50) -200... 7507 P30

TCW 100D "W100=1 428 -200.. +2007C 100

TCW SO0M W100=1428 200 +2007C 250

TCHW 1000 W100=1,426 (Cul00) S50, +2007C 100

TCR 50K W100=1 426 (Cudl) S50, 42007 250

TC 530 W100=1,426 (rp.23) 50 +200°C Cus3

TOCT 6651-59)

TCM 4610 W100=1,385 (rp.21) 200 +6507C Pid6

TOCT 6651-59)
3.2 Bpewmst onpoca BXOIHBIX KAHAIOB, HE OOJICE, CEK. ...vvevirrreriieiireesieeiesnenieas 1
3.3 IlpenenbHo nomycTUMasi OCHOBHAS TIPUBEIEHHAS TIOTPEITHOCTh

(0e3 ydera MOTPEIIHOCTH JATUUKA), Y0, HE XYIKE ..ervvvrrreerireareerireareensneenneenes 0,25
3.4 Pazpematorias ciocoOHoCTh, °C

OT -100°C 110 +750°C ... 0,1

13105 R L0 e PSS 1
3.5 Konmn4ecTBO BBIXOHBIX KAHAJIOB H3MEPUTEISI-PETYIITOPA «..vvvrvveanveeseeannes 2
3.6 MakcuManbHbIN TOK, KOMMYTHPYEMBI KOHTAKTaMU pejie

TIPH ~220B SOTTIE, A oo 5
3.7 MakcuManbHBIi TOK Harpy3kKH TPaH3UCTOPHON ONTONaphI

npu HanpsDKEHUH SO B MOCTOSTHHOTO TOKA, MA ... ..coivivieiiiieiiiee st 50



3.8 MakcumanbHbIi TOK Harpy3Ku CUMHCTOPHON OIITOTAPhI

nipu HanPsDKEHUH J10 400 B, MA......ooiiiiiii e 100
3.9 MakcumanbHBIi TOK HAarpy3Ky BbIXO0JIa YIPABICHHUS

TBEPIOTEIIBHBIM PEIIC, MA . ..eiiitviiiiiieiiiiesieeesieeesteesssbeesssbeesssreesssseesssnessnsnas 50
3.10 Hurepdeiic cBs3u ¢ PC uepes amanrep MM48S .....coovviiiiiiiiiiicien RS-232
3.11 KomuuectBo YMKT, nmoakmrogaemsix k oqaomy COM nopty PC............ 255
3.12 Untepdeiic cB3H YMKT —TIMA485 .....cooiiiiiiiiiiicicee e RS-485
3.13 JlmmnHa uauM cBsi3u npruoopa ¢ IM485, He 00IEE, M. ...oovvvviivveeiiiiieiieens 1200
3.14 CKOpOCTb MEPEIATH JAHHBIX, OUT/C..veervveeriieiireaieesineaieesineaieesieesseeseeesneas 19200
3.15 Hanpspkenne mutanust, B............ooooiiiii ~110...~245
3.16 YacToTa MUTAFOIICH AMEKTPOCETH, [Tl .eiiiiiiiiiiiieiiii e 50
3.17 Tlotpebisiemast MOITHOCTD, HE 00J1€€, BT......coooiviiiiiiii e 6
3.18 Temmneparypa OKpYKAIOMIEH CPEIBL, “C ..oovvirriiiiiiiieiiiie e +5...+50
3.19 OtHocutenbHas BraxHOCTh Bo3ayxa (Ipu t = 35°C), % ..oocvvvvviiiieriee 30...80
3.20 AtmochepHoe TaBICHHUE, KITA ...oviiiviiiiiiiiiiiiiciic e 86...107
3.21 Cremnens 3amuThl Kopryca HacTeHHOro ucnoimHeHuss (H1) ... IP54
3.22 Tabaputable pazMepsl koprryca HI ... 138x105x59
3.23 Cremnens 3amuTsl Kopryca 112 co cTopoHbI mepeHei MaHen ................ P20
3.24 Tabaputabie pazMepbl KOPITYCa L2 ....cccovviiiiiiiiiii e 96x48x100
3.25 Macca IpUOOPA, HE OOTIEE, KT ......verveeririrerreeresiresseessessresseessessnesseassesseesneas 1

4. YcrpoiicTBO M IpuHIMI padoTsl pudopa

4.1 ®ynkuuoHanbHas cxema rpubdopa npuseaeHna Ha puc. 1. YMKT coctourt us:

CCJICKTOpa BXO/OB, 010Ka HHJIUWKaOWW W YIIPABJICHUA, JIBYX HC3aBHUCHUMBIX BBIXOIHBIX

kaHayioB (Tosibko 111 YMKT1 u YMKT2), mukpornporieccopa u uatepdeiica.

K CEJEKTOPY BXOJIOB TMOJAKIIOYAIOTCS OT OJHOTO JI0 BOCBMH JIaTYUKOB
TepMOTpPeoOpa3oBaTENICH COMPOTURICHUS (B 3aBUCIMOCTH OT MOJAU(PUKALINHN );

0JI0K HHIAWKAIUU W YIOPaABJICHHUA CIYXUT JIA OTO 6pa)KCHI/I$I TCKYIIHUX

apaMeTpoB, IPOrPaMMHUPOBAHUS U YIIPABIEHUS IPUOOPOM;

JBa He3aBHCUMBIX BBIXOIHBIX KaHana (YMKTI1, YMKT2) - nns ynpaBnenus

BHEIIHUMH YCTPOWCTBAMU;

MHUKpPOIIPOIIECCOp MO IpOorpaMMe M B COOTBETCTBUH C 3allpOrpaMMHPOBAHHBIMU
M0JIb30BaTEISIMU  (YHKIIMOHAJIBHBIMU T1apaMeTpaMu MpPOU3BOJIUT 00pabOTKy H
UHTETPUPOBAHUE CHUTHAJIOB BXOJHBIX JATYUKOB, IU(GPOBYIO (GUIbTPALUIO
M3MEpPEHHBIX 3HAYEHWM, BBIBOJ JAHHBIX Ha OJOK WHAMKAIMH, ONpPOC KHOIOK
yhpaBieHus, o0ciyKuBaHue uHTep(delica U (POPMUPYET CUTHAIIBI YIPaBICHUS

BBIXOJIHBIMHU YCTPOMCTBAMHU;

uHTepenc CIYKUT IS CBSA3HU C TIEPCOHATBLHBIM KOMITBIOTEPOM U OOBbEIMHEHUS B
ABTOMAaTU3UPOBAHHBIE CUCTEMBI YIIPABICHUS MPOLECCOM 3aJaHUs U TOAICPKAHUS

TEMIICPATYPHI.
YMET BNk MHAMESLWAN
T W YNPaE NeHMa
| Bixop 1 | » o S
= H H E H o WHTEpheic RS-455 =
o - o
]
£
| Ruon 2 I - t Berzon 1 -
] —>| MMKRONPOUECCOE Belxog 2 -

Pucynok 1 — @yHkuuoHanbHas cxema npuodopa.

4.2 Kouctpyxkuus npudopa.



[TprGop KOHCTPYKTHBHO BBIMOJHEH B IJIACTMACCOBOM KOpITyCe, MPEAHA3HAYCHHOM IS
IIUTOBOIO WM HACTEHHOTO KpEIJICHHS. OCKHU3bl KOPIYCOB C Ta0apuUTHBIMH U
YCTaHOBOYHBIMH pa3Mepamu mnpuBeneHsl B [lpmnokennn 1. Bcee smemenTsl mpubopa
pa3MenieHbl Ha JBYX Me4YaTHBIX IulaTax (IjiaTa Mpoleccopa W Iulata uWHAuKanuu). Ha
JUIIEBOM MMaHEH PACIONIOKEHBI KIIABHATYpa YIPaBICHUs TPHOOPOM, IUPPOBOM HHIUKATOP U
ceeroanonpl. Ha 3amHeld - NpUCOENMHUTENBbHBIA KIEMMHUK. KIIEeMMHMK [J11 BHEUIHUX
MPUCOSAVMHECHNN (aTYMKOB, AJIEKTPONUTAHUS, Lenell nHTepdeiica) y mpruOOpoOB HIUTOBOTO
KpEIUIeHUsI HaXxOJIUTCs Ha 3aJHed cTeHKe. B mpubopax HACTEHHOrO KpEIUICHHs] KIEMMHHUK
PacCIIONOKEH MOJT BEPXHEN KPBIIIKOKW. B OTBEPCTUSAX MOIBO/IA BHEIIHUX CBSI3€M YCTAHOBJICHBI
repMeTHYHbIE KaOeTbHbIE BBOIBI.

5. Yka3anue mep 0e30macHOCTH
5.1. TTo cnocoOy 3amMThl OT MOPAKEHUS NEKTPHUECKUM TOKOM MPUOOP COOTBETCTBYET
kiaccy 0 mo I'OCT 12.2.007.0-75.

5.2. B nmpubope ucnonb3yeTcs ormacHoe JUIs )KU3HU HanpspkeHue. [Ipu ycraHoBke nmpudopa,
yCTpaHEHUH HEUCHPABHOCTEH M TEXHUYECKOM OOCITY>KMBAaHUU HEOOXOAMMO OTKIIIOUYUTh
npuOOp U MOJKII0YAaEMbIe YCTPOMCTBA OT MUTAIOIICH CETH.

5.3. He nonyckaercs momnajgaHue BIard Ha KOHTAKThl KJIEMMHUKA M BHYTPEHHUE 3JIEMEHTHI
npubopa. 3amnpeniaeTcsi UCIOIb30BaHNe MPUOOpa B arpecCUBHBIX CPElax C COJCpKAHUEM B
aTMocdepe KUCIOT, IIeN0Yeid, Maces T.11.

5.4 IlogxntoueHue, TEXHUYECKOE 00CIyKUBAaHUE U MPOrpaMMHUPOBAaHUE MPUOOpa JTOJIKHBI
MPOU3BOJUTHCS  KBANU(UIUPOBAHHBIMH  CIIEHUATNCTAMU, HW3YYHUBIIMMHU  HACTOSIIEE
PYKOBOJICTBO I10 3KCILTyaTallUH.

5.5. Ilpu skcmmyaranuu, Texo0CIyKMBAaHUU U MOBEpKe Mpubopa HEOOXOAUMO COONIOAATH
tpeboBanuss ['OCT 12.3.019-80, «IIpaBun TEXHUYECKOW IKCILUTyaTallHH SJICKTPOYCTAHOBOK
norpedureneity u «lIpaBuna TeXHUKH OE30MACHOCTH MPHU IKCILUIyaTallUU AJIEKTPOYCTAHOBOK
OTpeOuTeNnei».

Buumanme! B cBa3u ¢ HanuuMeM Ha KJIEMMHHMKE ONACHOIO ISl KU3HU HAINPSIKCHMS
puOopsI B Kopiiycax MMUTOBOro ucnoiaHenus (Moauduxamuu YMKTx-I]1-x, YMKTx-1112-
X), JOJDKHBl ~ YCTaHaBIMBATbCA B  IIUTax  YOpaBJIEHUS, JOCTYHHBIX  TOJBKO
KBaJIN(UIIMPOBAHHBIM CIIELIUATIUCTAM.

6. MonTa:x npudopa u NoAroToBKa K padore

6.1. YcraHoBuTh NpuOOp HaA IITATHOE MECTO U 3aKpenuTh ero. l['abapuTHble U
MPUCOEANHUTEIbHBIE pa3Mephbl IPUOOPOB B Pa3IMYHBIX BapuaHTaxX KOPITYCOB NPUBEJICHBI B
[Ipunoxenun 1.

6.2. IIponoXuTh JMHUU CBSA3U JUIS COEIMHEHMs NMpHOOpa C MUTAIOLUIMM HAIpPSDKEHUEM,
BXOJHBIMM JaTyuKaMHu, HHTepdeiicoM cBs3u (ecnu npubop mnoxaxmoudaercs Kk PC) u
WCTIOJHUTENIbHBIMA MeXaHu3MaMu. Ilpu BBIMOJIHEHUM MOHTaXXHBIX PAabOT HCHOJIB30BAThH
TOJIbKO WHCTPYMEHT, OTBedaroluil TpeOoBaHusM «[IpaBui TeXHUKH O€30MACHOCTH MpHU
9KCIUTyaTaIlH JIEKTPOYCTAHOBOK MOTPEOUTENEH».

6.3. Ilpu MOHTa)Xe BHEIIHUX CBsI3ed HEOOXOAWMO OOECHEYHTh HAJSKHBIM KOHTAKT C
KJIEMMHUKOM Tpubopa. CedeHue Xl He JODKHO mpeBblnaTh 1 kB. MM. [lopcoenunenue
MPOBOZIOB BO BCEX BapHaHTaX KOPIYCOB OCYILIECTBIseTcss mojx BHUHT. Jlns nmoctyma K
KJIEMMHUKY B TNpUOOpEe HACTEHHOTO KpEIJICHHs HEOOXOJUMO CHATh C HEro BEPXHIOIO

KPBIIIKY.
6.4 IonkmoueHue TepMonpeoOpa3oBaTesieil CONpOTUBICHUS
B npudopax WCTIOB3YyeTCs TPEXTPOBOAHAS cxema TTOTKITFOYCHUST

TepMornpeoOpa3oBareneil  compoTuBieHuss (pucyHok 2). K oxHomMy u©3  BBIBOJOB
TepMOCONPOTHUBIEHUS Rt moacoequHAI0TCS Ba MPOBO/IA, @ TPETUI MOJKIIOYAETCS K IPYTOMY
BbiBONy Rt. Takas cxema mo3BOJII€T KOMIIEHCUPOBAaTh CONPOTHBIIEHHE COEAMHUTEIBHBIX



poBooB. [Ipu 3ToM HE0OX0AUMO COOIIIOIaTh YCIOBHE PABEHCTBA COMTPOTUBIICHHUH BCEX TPEX
npoBoJ0B. [loaKIII0YeHrEe OCYIIECTBIIAETCS B COOTBETCTBUM CO cxeMoil B [Ipunoxxenuu 2.

npwGop

Pucynok 2 — TpexnpoBoaHasi cxema MoKJII0UEeHHs TepMOIIpeoOpa3zoBaTesieii CONMpOTUBICHUS.

[TapameTpsl TMHUU:

- JUIMHA JIMHUH «TIpubop — TepMonpeodpazoBarenby - He 6onee 100 m;
- cornpoTuBiieHue JIuHuU He 6osiee 10 Owm;

- TPEXIMPOBOIHAS JINHUS PABHOM JJIUHBI U CEUCHUS.

TepmonpeoOpa3zoBaTenu CONPOTUBICHUS MOTYT MOAKIOYATbcs K Mpubopy u ¢
UCIIOJIb30BaHUEM JABYXIPOBOJAHOW JIMHUW, HO TPH OSTOM OTCYTCTBYET KOMIICHCAIUS
COIIPOTHBIICHUS] COCIUHUTEIBHBIX MPOBOJIOB M MOITOMY OyJeT HaOIIOJaThCs 3aBHCUMOCTH
MOKa3aHui mpubopa OT KojeOaHUN CONPOTHBICHHS COCIUHUTENBHBIX MPOBOJOB H3—3a
BO3JCHCTBUS HAa HUX TEMIEpaTypbl OKpyXKaroueil cpeabl. B cioydae wucnonb3oBaHUs
JIBYXIPOBOJAHON JIMHUM HEOOXOAMMO WpH MOArOTOBKE MpuOOopa K paboTe BBIMOIHUTH
CHEAYIOIIME NEUCTBUSA:

- mepe] HauyajaoM paboThl YCTAHOBUTH MEPEMBIYKY MEKIY KOHTaKTaMH KOMIIEHCAIIMOHHBIX

npoBooB (Hampumep: st 1 — ro xkanana YMKT2 - xoHTakThl 8-9) a IBYXNIPOBOJIHYIO

JUHUIO TIOJIKITIOYUTH K BXOAY IpuOopa (COOTBETCTBEHHO K KOHTakTaMm 7 u 8);

- K TpPOTHBOINOJOXHBIM OT TMpuOOpa KOHIAM JIMHUM CBA3M  «Ipubop -

TepMonpeoOpazoBaTesb) BMECTO  TepMmompeoOpas3oBaress  HNOJAKIIOYUTh  MarasuH

COIIPOTHBIIEHUH C KJIaCCOM TOYHOCTH He Xyxe 0,05;

- YCTAaHOBUTb HAa MArasuHe 3HAYCHUE, PABHOE COMPOTUBIICHHIO TepMonpeoOpazoBaTes
npu temnepatype 0°C (50 uau 100 OM, B 3aBUCHMOCTH OT THIIA JATUYHKA);

- mojathb Ha mpubop nuTaHue u dYepe3 15-20 mMuH. MO MOKa3aHUAM UG poBOro
MHMKATOpa ONpENeInTh BEIMYMHY OTKIOHEeHMs Temmeparyphbl oT 0°C 1o kakaomy
KaHaJly U3MEpPEHUs;

- BBeCTM B MaMATh NpuOOpa 3HAUYEHUE KOPPEKIMH «CIBUT XapaKTEPUCTUKU» IS
KaKJOr0 KaHajla B COOTBETCTBYIOIIEM IapaMETPE, PaBHOE IO BEJIMUYMHE MOKA3aHUAM
npubopa, HO C MPOTUBOIIOJIOKHBIM 3HAKOM;

- TIPOBEPUTH MPABUIBHOCTh 33JlaHUS KOPPEKUUHU, AJI STOTO HE HM3MEHsIsI 3HAYCHUs
COIIPOTHBIICHUSI Ha MarasvHe, NEPEBECTU Op1/16op B PEeXHUM H3MEpEHUs U yOeauTcs,
YTO TIpU 3TOM ero noka3anus pasusl 0 + 0,2°C;

- OTKJIOYUTH MHUTAHHE, OTCOCAUHUTH JIMHUIO CBSI3W OT Mara3MHa COINPOTHUBJICHUN U
MOJIKIIIOYUTE €€ K TEPMOIpeoOpazoBaTesio;

- TOCJIe BBIMOJIHEHUS 3TUX JAeUCTBUI MPHOOp TOTOB K padoTe.

K Bxomam mpubopa J0KHBI MOAKIOYATHECS TEPMOCOIPOTHUBIEHUS OJHOTO U TOTO XKe
tuna (cM. 1m. 3.1). Koxg Tunma JaTyukoB YCTaHABIMBAETCA IOJb30BaTEIEM IpU
IIPOrpaMMHUPOBAHUMU.

Bo wuzbexaHue NOIOMKM HM3MEPUTEIBHOW 4YacTH MNpubopa NPUCOEIUHEHUE CBs3eH
HE00X0AUMO MPOU3BOANTH, HAUMHAS C MOJKIIOYEHUSI JAaTYMKOB K JIMHUM, a 3aTeM JMHUU K
KJICMMHHKY TMpuoopa.

JUist MCKIIIOYEHMsS] TIPOHUKHOBEHUS IPOMBIIIJIEHHBIX IIOMEX B H3MEPUTEIBHYIO CXEMY
npulopa JUHUIO CBSI3U AATYMKA C MPUOOPOM PEKOMEHTYEeTCS SKPaHUPOBATh.

3ampeniaercss OObEIUHSITD <«3EMITIO» npubopa ¢ 3azemsieHueM obopynoBanusa. He
JIOTTyCKaeTCsl MPOKJIaJKa JUHUM CBSI3U JaT4yhKa ¢ MpUOOpOM B OJHOM TpyOe ¢ CUIIOBBIMHU
IIPOBOJIAMH, CO3JAIOIIUMH BBICOKOYACTOTHBIE WU UMITYJIbCHBIE IIOMEXH.



6.5. [lonkoYeHrne UCTIOTHUTEIBHBIX YCTPOHCTB

[ToakmroueHne WCHOJHHUTEIbHBIX YCTPOWCTB MPOM3BOIUTCA IO CXEME COCIUHCHHM
(ITpunoxenue 2). [lpn NOAKIIOYEHUH MCIOTHUTEIBHBIX YCTPONCTB MHAYKTHUBHOTO THIIA
(pene, mycKaTeny) peKOMEHIYETCS JUIsl CHHDKCHHS TTIOMEX MapajuIeNIbHO KaTYIIKE IMyCKaTels ’
KaK MOXKHO OJIIKe K HEell yCTaHOBUTH LIEMb U3 MOCIEAOBATEIHFHO COSAMHEHHOTO PE3UCTOpa
47..200 Om 2 Bt u xongencaropa 0.1...0.2 mx® x 400B.

6.5.1 IloxkimroueHue K BBIXOIY TUIIA "ONTOTPAH3UCTOP".
Tpan3uctopHas onromnapa NPUMEHSETCS U YIPaBICHUs HU3KOBOJILTHBIM pene (10 S0B).
Jnst u30ekaHust BRIX0/1a U3 CTPOSI ONTOTPAH3UCTOPA M3-3a OOJIBIIOTO TOKA CAMOMHYKIIUN
napajieIbHO OOMOTKE pelie HeOOXOAMMO YCTAaHOBUTH IHMOJ HAa HAINpPSDKEHUE HE HUKE

100B u Tok nopsiaka 1A coriacHo cxeme (pUcyHoK 3).
JAWMTHEIA 4HOog

L

|
N

Pucynok 3 — I[ogkimroueHue UCIIOTHUTEIBHOTO YCTPOHUCTBA K BBIXOJIY THUIIA
“omToTpaH3UCTOp” .

6.5.2 IloaxiroueHue K BHIXOAY THIA "ONTOCUMHUCTOD".
OnToCHMMHUCTOpP UMEET BHYTPCHHIOIO CXEMY Tepexo/ia Yepe3 HOJb U BKIIOYACTCS B IICIb
yIIpaBJICHUSI MOIIHOTO CHUMKCTOpa 4Yepe3 orpaHmdmBarommii pesuctop R1. Bennuwmna
pe3ucTopa OMpeAeNseT TOK YIpaBlIeHUs CUMHUCTOpa. [loAKIIOYeHHEe CHUMHCTOpa

PEKOMEHIyeTC sl MPOU3BOIUTH TIO CIEAYIONIEH cxeme (PUCYHOK 4).
Daza

Rz
47 .65 Cna

1

0,1 %5308
L
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Pucynoxk 4 - [TonkatoueHne UCIIOTHUTEIBHOIO YCTPOMCTBA K BBIXOLY THIIA
“OnTOCHMHCTOP” .
[Ipu ympaBneHHMM JBYMs BCTPEYHO-BKJIIOUEHHBIMH THUPUCTOPAMU PEKYMEH]yeTCs
MPUMEHSATH CIEAYIONIYIO0 CXeMY (PUCYHOK ).

Pasza

Rz
47,63 Ona

1

2’ Tunxaaua 7

, HENMTpANE

F Hamy sk

Pucynok 5 - [logkiroueHne UCIIOHUTEIBHOIO YCTPOUCTBA K BBIXOY TUIIA
“ONTOCUMUCTOP” MPHU YIPABICHUH ABYMS BCTPEUHO-BKIFOUYEHHBIMH TUPUCTOPAMH.



6.5.3 TloaknroueHue K BHIXOy THIA "yIIPaBJICHHE TBEPIOTEIBHBIM pere.
TBepaoTensHOE pelie MOIKII0YaeTCs K MPUOOPY COTIacHO cXxeMe (PUCYHOK 6).

(I
T TeepaoTentHosS
peEne

Pucynok 6 - IloakiatoueHre UCIIOTHUTEIBHOIO YCTPOMCTBA K BBIXOY THUIIA "YIIpaBJICHUE
TBEPAOTENIbHBIM pere'.

Ipumeuanue: Conpomuenenue pezucmopa Roep. pasno 100 Owm.

6.6. IloakmoueHHe ceTH MHUTAHUS MPOU3BOIUTCA MO cxeMme coeamnenuit (IIpmnokenue
2). Ilpy NOAKIIOYEHHWH MHUTAHMUS CIEAyeT IO BO3MOYKHOCTH MCHOJB30BaTh a3y
CETEBOI'0 HAIPSHKEHUSI, CBOOOJHYIO OT MOILHBIX MMITYJIbCHBIX MOTPEOUTENEH SHEPTUu
(cBapo4HBIX TpaHC(HOPMATOPOB, YACTO BKIItOYaeMbIX MOLIHbIX TOHOB u 1.11.).

6.7. Tlopxmouenne YMKT k IIK npomsBomutcs no cxeme coeaunenuii (Ilpmnoxenune
2). Ha nanbHeM KOHIlE ABYXOPOBOAHOW nuHMKM RS-485 mapanenbHo KoHTakTamM A u B
HE0OX0JIMMO YCTAHOBUTB PE3UCTOP conpoTuBicHreM 120 Om.

6.8. Ilocne monkio4yeHUs: BceX HEOOXOAMMBIX Lienei mojarhk Ha npubop nuranue. Ha
nu(pPOBOM HMHAMKATOPE Ha HEKOTOPOE BpeMsl MOABUTCS KOJ THUIMA JaT4uKOB, U
3aCBETATCS BCE CBETOAMO/BI, TOCIE Yero mpubop mepeiser B pexumM «pabortay. [Ipu
UCIPABHOCTU JATUYMKOB M JIMHMM CBSI3M Ha HWHAMKATOpPE OTOOpA3HUTCs TEKyllee
3HaUeHUEe u3MepsieMoro mnapamerpa. Ecnm mocne nmojnauM NUTaHWS HA MHAMKATOPE
MOSIBATCS. TPOYEPKH WIM I[IOKA3aHUS HE COOTBETCTBYIOT pEaJbHBIM 3HAYEHUSM,
IIPOBEPHTE MCIPABHOCTh JAaTYMKOB W JIMHMM CBS3M, a TaKK€ IPABUIBHOCTb HX
MIPUCOEAUHEHHUS.

6.9. Ilpu mpoBepke HCIPABHOCTH HEOOXOAUMO OTKIIIOUUTH MPHOOpP OT CETH MHUTaHUS.
Heo0OxommMo HMCTONB30BaTh MPU «IIPO3BOHKE» CBS3CH YCTPONCTBO C HAMPSIKCHHEM
nuTanus He Oonee 5 B. B jmpyrux ciydasx HEOOXOAMMO OTKIIOYUTH JATYUK OT
npubopa.

6.10. Beenute B mpubop HEOOXOAUMBIC JI BBIOTHEHHUS TEXHOJIOTHYECKOTO Mpoiiecca
napaMeTpsl PeryJIupoOBaHUs H 3aJaiiTe HYXHBbIe padoune pexuMebl. [locie ycTaHOBKH
TpeOyeMbIX mapaMeTpoB MpUOOp TOTOB K padoTe.

7. Pabota npudopa

7.1 Pesxkumbl padoTsl npudopa.

OKcmlyarauus npubopa OCYIIECTBISETCS B OJHOM U3 JABYX PEXKHUMOB: «paboTa» u
«IporpaMmHpoBaHue». Pexxum paboTa sBISeTCS OCHOBHBIM PEXKUMOM, B KOTOPBIA MpHOOP
aBTOMATUYECKU BXOJUT MPHU BKIIOYEHUH NMUTaHUS. B 1aHHOM pexume MpOU3BOAUTCS OMPOC
BXOJHBIX JAaTYMKOB, BBIYMCICHHE M OTOOpakeHHWE Ha IU(PPOBOM HHIUKATOPE TEKYILUX
3HaYeHu, cBs3b ¢ PC u ymnpaBiieHWE BBIXOJAHBIMU YCTPOWCTBAMHU B COOTBETCTBHHM C
3aJaHHBIMM pabounMu TnapamerpamMu. B pexume "mporpammupoBaHue" TNPOU3BOIAUTCS
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HacTpolika paboumx mnapameTpoB mpubopa. Ilepexox B pexum "mporpammupoBaHue"
IIPOUCXOAUT IPU HAKATUU KIIABUILH ® (cMm. 1. 8).
7.2 YerpoiicTBa MHAMKAIIMY U OPTraHbl YIIPaBJIEeHUS.
Buemnuit Bua nmunessix naneneit YMKT npusenen Ha pucyskax 7,8.

Tiyer =T1  Taer -T2 %’6— T -TI Tyer -T2

Pucynok 7 — OnHO - ¥ IByXKaHaJIbHbBIA U3MEPUTEIb-PETYIIATOP.
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Pucynok 8 — OfHO - ¥ IByXKaHaJIbHBIA U3MEPUTEITD.

!
(M)

Ha ueTplpexpaspsaHOM HMHIMKATOpe B pexume '"pabora" oToOpaxaercs HU3MEpPEHHOE
3HAUYeHHE TeMmIeparypsl. YeTblpe mpoyepka B pexume "paboTa" CHTHAIH3HPYIOT 00
aBaprIHOM COCTOsIHHMHU BXOJHOI'O CHIHaJia (06pI)IB nWin 3aMBIKAHHME JaTduKa, BBIXOI
M3MEpSEeMOTo 3HAUCHHUS 3a MpeJelbl U3MEpEeHHid U T.11.). B pexume "nporpaMmmupoBanue” Ha
WHIMKATOpE OTOOpa)kaeTcsi 3HAueHHE HACTPaMBaeMOrO0 B JAHHBII MOMEHT ITapaMeTpa.
I'pynna cBeTOIMOIHBIX HHAMKATOPOB CIYXKHT JJIS:

- T1 u T2 (uHOUKaTOPHI 3€JIEHOTO 1BETa) — B pexxume "paboTa" — MHAMKaLMS HOMEpa
BXOJJHOTO KaHajla, M3MEpEeHHOE 3HAaYeHHE C KOTOPOro OTOOpa)kaeTcsi B JaHHBIM
MOMEHT, B pe&XHME 'TporpaMMHpoBaHHe" — UHIMKAIUS BXOJHOIO KaHala, K
KOTOPOMY HOJKJIFOUEHO BBIXOHOE ycTpoiicTBO (BY);

- Tlycer, OATI, T2ycr, OT2 (MHAUKATOPHI 3€JIEHOTO IBETA) — IPU MIPOrPAMMHPOBAHUHT
YCTaBOK - ycTaBKa Juisi mepBoro BY, nenpra ycraBku nepsoro BY, ycraBka s
BTOporo BY, nenpra ycraBku BToporo BY coOTBETCTBEHHO;

- BVY1 u BY2 (MHIUKaTOpHI KPACHOTO IIBETAa) — COCTOSTHUE BBIXOJHBIX YCTpoicTB BY1
u BY?2 cootBeTcTBEHHO.

A
Kuonka A/ B pexxume "paboTa" COyKHT Ui BHIOOpa BXOIHOTO KaHalla, W3MEPCHHbBIC

3HAYEHUsSI KOTOPOTO  BBIBOAATCA Ha HMHAMKaMo0. KHomka @ B pexume '"pabora" He

OKa3bIBaeT BIUSHHS Ha paboty mpubopa. B pexume «mmporpaMMHpOBaHUE» KHOIKH A
npeaHa3sHaueHbl U BBOAA KOJa JOCTYIA, YBEIHUYCHHWS W YMEHBIIEHHS BBIOPaHHOTO
napamerpa.

KpaTkoBpeMeHHOE HaxaThe Ha KHOIIKY (F) B pexxume "paboTa" mepeBoaAUT MpUOOp B pEKUM
MIPOTPaMMHUPOBAHUS /y\CTaBOK (mns  perynsaropoB). JlonroBpemennoe (Oosiee 6 CeKyHN)

HakaThe Ha KHONKY \F/ mepesoaut npuGop B pesxuM mporpaMMUpOBaHust (YHKIIMOHATBHBIX

napameTpoB (cM. ri1. 8). B pexume "mporpammuposanue” kaonka U ciyxur s nepexona

K MPOrpaMMHPOBAHUIO CIICYIOIIETO TapaMeTpa | I BO3Bpara B pexxum "padora'.



7.3 U3mepeHne TeMIepaTyphbl.

W3mepenune Ttemrieparypbl MPOU3BOAUTCS C IOMOIIBIO TepMOIpeoOpa3oBarTeneit
conpotusiienus TCM, TCII u ocHOBaHO Ha TeMIIEpaTypHON 3aBUCHUMOCTU 3JIEKTPUUECKOTO
CONPOTUBIICHUS METAJUIOB. JlaTUMKy Temneparypsl BBITOJIHEHBI B BUAE KATYIIKUA U3 TOHKOU
MEIHOW WM IUIATHHOBOW TIIPOBOJIOKM HAa KapKace U3 M30JSLUMOHHOIO Marepuana,
3aKJIIOYEHHOM B 3alIUTHYIO  TUJIb3y.  LepmoripeoOpa3oBaTeildl  COMPOTUBICHUS
XapaKTepU3yIOTCs IByMs mapameTpamu: Ro - comporusnenue parumka npu 0° C u W100-
OTHOILIIGHHE COMpoTHBIeHHMs naatunka npu 100° C k ero compotusienmo mpu 0° C.
H3mepeHHoe 3HAYeHHWE MOXKET OBbITh OTKOPPEKTUPOBAHHO JJISi YCTPAaHEHUs  HAYaJIbHOU
MOTPEIIHOCTH  NpeoOpa3oBaHUsi BXOAHBIX JATYUKOB U TOTPEUIHOCTEH, BHOCHUMBIX
COEMHUTENBHBIMU IIpoBOaMu. B mpubopax mmeeTcs ABa TUIa KOPPEKLMH, ITO3BOJISIOLINE
OCYUIECTBJISATh U3MEHEHHE HAKJIOHA U CIBUT'a U3MEPUTEIbHON XapaKTEPUCTUKH Ha 3aJaHHYIO
BEJIMYUHY.

7.4 HakJIOH XapaKTepUCTUKH.
Hcnonb3yercs s KOMIIEHCAIMU TMOTPEUIHOCTEH MaTYMKOB (IpU OTKJIIOHEHHHM 3HAYCHUS
WI100 y Tepmonpeobpa3oBaTeneit conpoTtusieHusi). Ha pucynke 9 oroOpaxkena ucxomHas
M3MEpUTENIbHAS XapaKTePUCTHKA MpeoOpazoBaTessi U CKOPPEKTHUPOBAHHAS H3MEpHUTEIbHAs
XapaKTepUCTHKA.

1o

100

C koppekwaei (U=1 10} I
20 1

HHLMUMEYEMOE SHEYEHME

|
G0 1
|
0es KOppekUMK [U=j 00y

40

20 1
|
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it 40 1] 20 100
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Pucynok 9 — Koppekuust HakjioHa U3MEPUTENbHON XapaKTEPUCTUKH.

W3mepeHHOEe 3HAYEeHHE TEMIIEpATyphl yMHOXKAeTcs Ha 3aJaHHBIA  MOJh30BaTEIEeM
nornpaBo4HbIil koappurment X = 0,90 - 1,10.

7.5 CaBHMr XapaKkTepHCTHKH.

Hcnonp3yercst A KOMIIEHCAIMM IOTPEIIHOCTEH, BHOCHUMBIX COINPOTHUBICHUSIMU
MOJBOJSIIMX MPOBOAOB (IIpU TMOAKIIOUEHUH TepMoIpeoOpa3zoBaTesiell COMPOTHBICHUS I10
JBYXIPOBOAHON cXeMme), a Takke MpH OTKIOHEHHMH Yy TepMolipeobpa3oBareien
conpoTuBiieHus 3HaueHust Ro (pucynok 10).
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Pucynok 10 — Koppekiusi ciBura u3MepUTEeIbHOM XapaKTePUCTHKU

K kaxaoMy BBIYHCICHHOMY 3HAa4YCHUIO HW3MEPEHHOW TEeMIIepaTypbl MPHUOABISIETCS
3a/IaHHOE TToJIb30BaTeseM 3HaueHue (B rp. C).

7.6 Hudposas ¢puabTpanus u3MepeHuii.

Jlis  TOBBILIEHHS  KayecTBa M3MEPEHUs BXOJHBIE CHUTHAJIBl  00pabaThIBAIOTCS
MHUKPOMPOLIECCOPOM € MOMOIIIbIO IH(PPOBOro (GuiIbTpa, MO3BOJISIIOMIET0 YMEHBIIUTh BIUSHUE
CllyyaillHBIX NMOMEX Ha H3MepeHue Temmeparypbl. Pabota ¢uiabTpa omnmchiBaeTcs ABYMs
napaMeTpamu, 3aJaBaeMbIMHM IpHU IporpaMMmupoBanuu: PF- monoca mudposoro ¢uibtpa u
FF- rnmybuna mudpoBoro ¢uuabstpa. X nomyctumble 3HaYeHHMs M 3aBOJICKME YCTAaHOBKH
npuBeeHbl B Ta0nuie Ne 1.

7.6.1 Tlapamerp PF (mosoca mm¢poBoro ¢uabTpa) TMO3BONSET  3ALIUTUTH
U3MEpUTENIbHBIN TpakT OT eauHUYHbIX mnomeX. Ilomoca ¢unpTpa 3amaercs B eAMHMIIAX
U3MepsAEeMON BeNWYMHBL. Eciau mojaydeHHOe 3HAa4eHHWE OTJIMYAeTCs OT MPEAbIIyLIEro Ha
BEJIMYMHY, OOJIbLIYI0, YEM YCTAHOBJIEHO B ATOM IapameTpe, TO IMPOU3BOJISATCS MOBTOPHbIE
U3MEpEHUs, NTOKa MOJIyYEHHOE 3HAYEHHE HE MOMAJEeT B 3aJaHHYIO I0JOCy IpolyckaHus. B
TEYEHHH 3TOT0 BPEMEHU Ha MHJIUKATOPE OCTAETCs CTapoe 3HaYCHHE.
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Pucynok 11 — Hudposas ¢punbrpanus u3mepeHuii - monoca uuppoBoro GuibTpa.

BREMA ONPOGE ASTHHKS

Kak BunHo u3 pucynka 11, manas nosoca GuibTpa NpUBOJIUT K 3aMEIJICHUIO PEAKIIUU
npubopa Ha ObICTpOE MU3MEHEHUE BXOAHOM BenuuuHbl. [loaTOMy mpu Manom ypoBHE HoMeXx
WK 1IpU paboTe ¢ OBICTPOMEHSIIOIIMMHUCS IPOLECCAMH PEKOMEHIYETCS YBEJIIMUUThH 3HAUECHUE

ImapamceTpa. B ClIyda€ CHJIBHBIX IIOMEX CJICAYCT

YMCHBIIUTL 3HAYCHUC IIapaMCTpa I

YCTpaHEHHUS] WX BIUSHUA Ha paboty mpubopa. B 3ToM ciayyae BO3MOXKHO yMEHBIIICHUE
OBICTPOACHCTBUS HU3-3a TOBTOPHBIX U3MEPEHUIA.

7.6.2 Tapametp FF (ray6una uugpoBoro ¢puiabTpa) - mo3BoJIsIeT JOOUTHCS O0JIee MIIaBHOTO
W3MEHEHUs TTOKa3aHui mpudopa.
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Pucynok 12 — Hudposas ¢punbrpanus usmepenuii — riryouna uudposoro GpuibTpa.
B sTomM mapameTpe 3amaeTcsi KOJIMYECTBO IOCIEIHUX W3MEPEHWH, W3 3HAUYEHUH KOTOPBIX
npubop BBHIUKCIAET cpenHee apudmerndeckoe. Ilpu 3HaueHnn napamerpa paBHOM 1 QHIBTp

BBIKJIFOUYCH. VBenuueHue

3HA4YCHHUA

napamerpa

FF npuBomur K  yBEIMUYCHHIO
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MMOMEXO03alUIIEHHOCTA, HO TMOBBIIIAET MHEPIIMOHHOCTh MPHOOpa. YMEHBbIICHHE 3HAUCHUS
NPUBOAUT K Oonee OBICTPOM peakiuu Mpubopa HA CKAaYKOOOpa3HbIE HM3MCHECHHS
KOHTPOJIUPYEMOU BETUYMHBI, HO CHUYXKAET MOMEXO03alIUIIICHHOCTh U3MEPUTEIHLHOTIO KaHaJa.
Harnsanno nelictBue nmapaMmerpa nokasaHo Ha pucyHke 12.

7.7 BbIxoaHble yCTpoOiicTBA.

[Ipubopsr YMKT1 u YMKT2 wumeroT mo nBa HE3aBUCHMBIX BBIXOAHBIX YCTpPOICTBa,
(dopMHpyIOLIME CUTHAIbl YIPABICHHUS BHEIIHUMHM HCIOJIHUTEJIBHBIMU  YCTpOMCTBaMH,
o0ecrieunBasi HE3aBUCUMOE PErYIIMPOBAHUE 110 JIBYXIO3UIIMOHHOMY WIIM TPEXIO3UIIHOHHOMY
(c IByMs ycTaBKaMu Ha OJMH KaHall) 3aKOHY B COOTBETCTBUM C 33aJaHHOM I10JIb30BaTelIeM
JIOTUKOM pabOThI BBIXOJHBIX YCTPOMCTB.

7.7.1 BeixoaHble yCTpOHCTBA — (AUCKPETHBIC, KIIFOYEBOTO THIA - 3JEKTPOMArHUTHBIC pelie,
TPAH3UCTOPHBIE OITONAPbl, CUMUCTOPHBIE ONTONApPbl JUOO TOKOBBIA BBIXOJ YIIPaBJICHUS
TBEPJIOTEIbHBIM PeJle) UCTIONIb3YOTCS sl YIPaBiIeHUs (BKIIOYCHUS/BBIKIIOUEHHSI) HArpy3KOoi
HETIOCPEJICTBEHHO, WM 4epe3 0ojee MOIIHBIC YNPABISIONINE 3JIEMEHTHI (IIyCKaTelu, pele,
TUPUCTOPBI WIIK CUMUCTOPBI).

7.7.2 Pexum paboThl BBIXOJIHBIX YCTPOWCTB - CpaBHEHHE M3MEPEHHOH BEIUYUHBI C
STAJIOHHOMN (yCTaBKOI) M U3MEHEHUe cocTosiHuA BY mpu nepecedeHun moporoBoro ypoBHs &
(rucrepesuca) B 3aBUCUMOCTH OT 3aJJaHHOM JIOTUKH paOOTHI.

7.7.3 Jlng 3amMThl OT YacThIX CpabaThbIBaHUM, aBapUHON CUTHAIM3AIUH, WU JPYTUX
yCJIOBUI B MPUOOpPBI BBEJICHBI MTApaMETPhl 3aJIEP>KKU BKIFOUYEHMS U BBIKIIOUYEHUS BBIXOJHBIX
YCTPOMCTB M IapaMeTpbl yIEp)KaHHUsA BBIXOAHBIX YCTPOMCTB BO BKIIOUEHHOM U
BBIKJIIOYEHHOM COCTOSIHUU. BY u3MeHsieT cBOe COCTOSIHUE, €ClU YCJIOBHE, BBI3BIBAIOLIEE
U3MEHEHHUE COCTOSIHMSL COXpaHSETCsl B TEYEHMM BPEMEHM, YCTAHOBJIEHHOIO B 3THUX
napaMmerpax.

7.7.4 Tunsl noruku padotel BY npencrasnena na pucynke 13.
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Pucynok 13 — Jloruka paboTbl BBIXOAHBIX YCTPOMCTB.
1) IIpsimoit ructepesuc (HarpeBaTesnp) - MPUMEHSIETCS IS yIpaBieHUs: paOdOTON HarpeBaTens
WM CUTHAJIM3AlMU O TOM, YTO TeKyIllee 3HaueHue teMieparypsl Ttek<Tycr.



BeIxonHOE ycTpoMCTBO INepBOHadabHO BKmrodaercs npu Ttek<Tycr - aT, BeIkItouaercs
npu Ttek>Tyct + oT u BHOBB BKItouaeTcst npu Ttek<Tyct - aT, ocyiiecTBisia TeM caMbIM
JBYXIIO3ULIMOHHOE PETYIMPOBAHKE 110 ycTaBke TycT ¢ rucrepesucom aT.

2) OOparsplii THCTEpe3WC (OXJIAAMTENb) - TPUMEHSACTCS JUIsl YIOpPaBJICHHS padoTOn
OXJIaJUTENsl WIM CUTHAIM3ALUU O IPEBBILICHUS 3HAueHUs ycraBku. BY Britouaercs npu
3HaueHusx Trek>Tyct + aT, a Beikimtouaercs npu Trek<Ttek - aT.

3) II — oOpa3Hblif TUCTEPE3UC - PUMEHSIETCS Il CUTHAIM3AIUU O BXOJE KOHTPOIUPYEMOM
BEJIMYMHBl B 3aJaHHble TIpaHUlbl. BBIXOJHOE YyCTpOMCTBO BKIIOYAaeTcss mpu TycTr -
aT<Trek<Tycrt + oT.

4) U — 00pa3Hblil TUCTEPE3UC - MIPUMEHSACTCS [T CUTHATU3AIMN O BBIXOJIE KOHTPOIUPYEMOM
BEJIMYUHBI 3a 3aJlaHHbIEC TpaHULbl. BeixogHoe yctpoicTBo BKiIrouaercs npu Trek<Tycrt - aT
u Trexk>Tycr + oT.

7.8 Untepdeiic YMKT.
JU1s1 CBSI3U C IEPCOHAIIBHBIM KOMITBIOTEPOM U 00BETUHEHUSI B aBTOMATH3UPOBAHHBIC
CUCTEMBI YIIpaBJIeHUs TeXHoJornueckumu npoueccamu Y MKT umerotT BCTpoeHHbI
untepdeiic cnenupuranuu RS-485. YMKT noakmtouarores k COM nopty yepes
unTepdeiicHbiil Moayas MMM-485 napaniensHo o AByXNpoBogHON TMHUU. CKOPOCTh
nepenaun nqanHbix 19200 out/c. Kaxxnprit npubop uMmeeT cBoit uHTepdEcHBI HOMED OT 1 110
255 (3apmaercs npu nporpaMMmupoBanuu B napamerpe N.XxXX). Ilogkmouenne YMKT k PC
npousBoauTcs no cxeme coenunenuit (Ilpunoxenne 2). Onucanus M-485, nporokona
nepenayu 1aHHbIX U padoTsl YMKT B cocTaBe cucTeM HaXOIUTCS HA CaiiTe MPOU3BOAUTEISL.

8. IIporpammupoBanne npudopa
Pexxum «mporpammupoBaHue» IMpelHa3HAYeH MJis 3aJaHusl U 3alucu B
SHEProHe3aBUCUMYIO MaMATh MpUOOpa TpeOyeMbIX MPU IKCIUTyaTalul pabouyux mapaMeTpoB
U3MEpPEHUs] U PErylMpoBaHUs. 3aJaHHbIE 3HAYEHMs] MapaMETPOB COXPAHSIOTCS B MaAMSITH
npubopa npu BBIKIOYEHUH NuTaHus. [Ipu BXoge B peXHUM NPOrpaMMHPOBAHUS BBIXOIHbIC
YCTpOICTBA MEPEBOAATCS B PEXKUM — OTKIIOYEHO.

B npubopax YMKT1 nu YMKT2 (u3MepuTenb-peryasTop) YCTAaHOBIECHO JIBa YPOBHS
nporpammupoBanus. s YMKTI, YMKT2, YMKT4 u YMKTS8 (u3mepurenu) — TOJIbKO
BTOpOIl ypOBEHb IporpaMMupoBaHus. Ha mepBoM ypoBHE OCYIIECTBISETCS IMPOCMOTP H
M3MEHEHUE 3HAaYCHUN NapaMeTpoB perynupoBanus yctaBok Tlyct, T2ycT u rucrepesucos o
T1 u oT2. Ha BropoM ypoBHE IPOrpaMMHUPOBAHMSI OCYIIECTBIISETCS IPOCMOTP U U3MEHEHUE
(GyHKIIMOHATBHBIX TapaMeTpoB mpudopa.

BXOI[ Ha HCpBI)II/I };])\OBGHI) nporpaMMUupoOBaHusl OCYIICCTBIACTCA KPATKOBPEMCHHBIM

HaxxaTeM Ha kHomky ‘P . TlocmemoBaTenbHOCTh paGOTHI ¢ TPHOOPOM HA 3TOM YPOBHE

npuBeneHa Ha pucyHke 14. Kuonkwu Q\/ 51 @ [IpEHAa3HAYEHbl COOTBETCTBEHHO IS
YBEJIMUEHUS U YMEHBIIEHUs BbIOpaHHOro mapamerpa. OJIHOKpaTHOE Ha)KaTHE Ha KHOIKY
M3MEHSET napamMeTp Ha equHuny. IIpu yaep:kaHuy KHOIIKM B HAKaTOM COCTOSIHUM U3MEHEHUE
MIPOMCXOAUT ABTOMATHYECKU C BO3pacTaHUEM CKOPOCTH W3MeHeHus. Ilepexon ot omHOro

napamMeTpa K ApyromMy oCymeCTBISACTCA KPATKOBPEMCHHBIM HAXKATHEM HAa KHOIIKY \F/ Ecnu B

TedeHMH 20 CEKyHJl HE MPOMU3BOJIUTCS OIEpalMil ¢ KHOMKamH, MpHOOp aBTOMATUYECKU
BO3BpallaeTcsi B pexXUM «paboTa» 0e3 3almuch M3MEHEHHBIX MapaMeTpoB. BeIxoJ ¢ 3amuceio
HOBBIX MapaMETPOB B JHEPrOHE3aBUCUMYKO IaMATh OCYIIECTBIISETCS KPATKOBPEMEHHBIM

HA)KATUEM KHOMKH @ M0 OKOHYAHHUIO IUKJIAa MPOTPaMMUPOBAHUS TTepBOTO ypoBHs. [Ipubop
MIPU 9TOM TMEPEUIET B PEKUM «paboTay. Bo BpeMst mporpaMMupoBaHUs MapaMeTPOB YCTABOK
U TUCTEepe3rcoB HMHAMKATOPHI T1 m T2 MOKa3hIBAIOT — K KaKOMY KaHaly H3MEPCHUS
MOJIKIIOYEHO COOTBETCTBYIOIEE BEIXOAHOE yCTpoiicTBO (mapamerpsl b1.xX u d1.Xx).



[Mpumeuanue: B YMKT1 oTcyTcTBYeT cBeTOAMOIHBIN MHIUKATOP T2, 1 00a BBIXOIHBIX
KaHaJIa MOKJIIOYEHBI K KaHaiy 1.
Bxon Ha BTOpOi ypOBEHb MPOTrpaMMHUPOBAHUSI OCYILECTBIISIETCSI HAXKaTUEM U YJEp>KaHHEM

xuonku \F Gonee 6 cex. B pexume "pabota". [lo MCTEYECHUH MIECTUCEKYHIHOW TMay3bl
HE0OXOIMMO BBECTH KOJ JOCTYyNa K MPOTPAaMMHUPOBAHUI0 (DYHKIIMOHAIBHBIX ITAPaMETPOB.
Kon pocryma HeoOxoaum sl 3allUThl OT HECAHKUHMOHHUPOBAHHOIO HM3MEHEHHS PabOunx

(A ) (A
pexumoB npubopa. OH BBOAMTCS ¢ HCHoab3oBaHueM KHomok A/ um ¥/, Kunonkon A/
W3MEHSIIOT BEJINYMHY, & KHOTIKOU (¥) nonoskenne n3mensemoii uupsl Koza.

JUJ1s1 JAaHHOTO NPUOOPa KO A0CTYNa K NPOrpaMMHPOBAHUIO IAPAMETPOB
BTOPOro ypoBHs - 1713.

[TocnenoBarenbHOCT, PabOTHI ¢ TPUOOPOM HA BTOPOM YPOBHE MPOTPAMMHUPOBAHUS
MpUBE/ICHA Ha/]:gIcyHKe 15. ®yunkuuonansueie mapameTpbl Y MKT npusenenst B Tabmuiie No2.
A

v

Kuonkn AN u W IIPEAHA3HAYEHbl COOTBETCTBEHHO JUIS YBEIMYEHMS U YMEHBIICHUS
BbIOpaHHOro napamerpa. OJHOKpaTHOE Ha)kaTe Ha KHOMNKY U3MEHsET apaMeTp Ha eAUHUILY.
[Ipn yaep:kxaHUM KHOIIKM M3MEHEHUE NPOUCXOJUT aBTOMATHYECKH C BO3PACTAHUEM CKOPOCTH
n3MmeHeHus. llepexon or oaHOro napamerpa K IpyromMmy OCYIIECTBISAECTCA KPAaTKOBPEMEHHBIM

~
HaXaTUCM Ha KHOIIKY CF/ . B03BpaT K OpeAblAyHIEMY IMapaMETPy OCYHICCTBIISACTCA HAXKATUCM

Ha KHOIIKY @ IIpu Ha)XaToW KHOIIKE @ Ecmu B teuenune 20 CCKYHJI HC IPOU3BOAUTCA
onepaunﬁ C KHOIIKaMu, HpI/I60p ABTOMATHYCCKHU BO3BpPAlIACTCA B PCIKUM «pa60Ta» oe3
3alMMCU U3MCHCHHBIX MMapaMETPOB. Breixong u3 PeKUMa MporpaMMrupoOBaHusd € 3alIMCbIO HOBBIX
mapaMeTpoB B 3HCPTOHC3aBUCUMYIO IMAMATE OCYIICCTBIISICTCA KPATKOBPEMCHHBIM HAKATUCM

KHOIIKHU @ IO OKOHYAHUIO IHUKIJIa IIPOrpaMMHUPOBAaHNA BTOPOTO YPOBHS WJIN YACPKUBAHUCM

~N
KHOIIKHU @/ Ooiee 6 cek. B Imponecce nNporpaMMupOBaHUs.



[ERNHERWE NHTanMA]

YMETZ ﬁ
Macne BKAKHEHAA MATEHKW A
! . E TEYEHMM 2 CEK. Ha
P ]DE = WMHAMESTORE OTOOpaKaeTCA
@ THM TEKY WM BXOLHBL
_ | - - - F AETHHEOE
WMETE @.@
(]
—] IEE 5 = Pexmn "pabota”
-" @
=
3 Mepexop & ek
l e B CEKI' Bonee B oo MPo PSMMHMR0ESHMA 2 YPOEHA
TMETE @@
(]
BEE 1= @ Mo MEEMMMPo B SHKE
| 2 4(__] YCTaBKK BY1
3
MOPE T Y
FMET2 @ﬁ
(]
I_LI E [0 MEmMRKEID B SHKE
' (’”} MCTepesmkca BY1
OmoD O
FMETZ @@
1
- F:
[_J 7ED — Mo RSP OB SHME
) @ YCTaEKK BY2
e =t 7
YMETZ ﬁ
1 MpoMpEMKpoE SHKE
F MCTepesHca BY2
=
F
Beixog 13 pedmg

M0 ERARAMEI0 B SHA A
C COXPEHEHMEM NEREMETROE

Pucynok 14 — IlepBsiit ypoBenb nporpammupoBanust (YMKT1, YMKT?2)
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Pucynok 15 — Bropoii ypoBenb nporpammupoBanus (YMKT1 - YMKTS)



Ta6muma Ne2

DyHK

L[MOHA
JBHBIC

napam

eTpPhI

YMK

T(Y)

(BTi)p Jlnanaszon KomerTapuii 3aBoacKas

ou HU3MCHCHHUS yCTaHOBKa
ypoBe
Hb

nporp

aMM#

poBaH
usi)Iap

ameTp

Bxo/iHbIe TaTYUKH:

P'100 TCII 100IT W100=1,391

P'50 TCII 50IT W100=1,391

P100 TCIT 100IT W100=1,385

P 50 TCII 50IT W100=1,385
C'100 TCM 100M W100=1,428
C'50 TCM 50M W100=1,428
C100 TCM 100M W100=1,426
C50 TCM 50M W100=1,426

Cus3 TCM 53M W100=1,426

Pt46 TCIT 46IT W100=1,391

[Tapamerpsl udpoBoro dunpTpa:
PF.xx 0..99 [Tonoca mudposoro ¢unsrpa. [Ipu PF=0 30
noJioca (puIbTpa OTKIIOYEHA.
FF.XX 1...10 ['ny6una nudposoro GuiIbTpa. 2
Koppekius XxapakTepuCTUKU:

SH_ 1
XXX.X | -99.0...499.0 |3nHauenwue caBura xap-ku 1 KaHaya 0.0
Px.xx| 0.90...1.10 |3HaueHue HakJIOHA Xap-Ku | kaHana 1.00
SH_ 2
XXX.X | -99.0..499.0 |3nHauenwue caBura xap-Ku 2 KaHaia 0.0
Uxx | 0.90...1.10 |3navyeHue HaKJIOHA Xap-Ku 2 KaHaja 1.00
X

SH_3

Xxx.X | -99.0...499.0 |3nayenue caBura xap-kKu 3 KaHaia 0.0
Hxx | 0.90...1.10 |3nayeHue HaKJIOHA Xap-Ku 3 KaHaja 1.00
X

SH 4

XXX.X | -99.0..499.0 |3nauenwue caBura xap-ku 4 kaHaia 0.0
Jxxx | 0.90...1.10 |3nadeHue HaKJIOHA Xap-Ku 4 KaHAIA 1.00
SH_6

XXX.X | -99.0...499.0 |3HauyeHme caBUTA Xap-KH 5 KaHAJIA 0.0
Ex.xx| 0.90...1.10 |3HaueHue HaKJIOHA Xap-Ku 5 KaHaja 1.00

SH 6




DyHK

IMOHA
JbHBIE
napam
eTpbI
YMK
T(Y)
(BTE)p Huanason KommenTaphii 3aBosickas
onu HU3MCHCHUS YCTaHOBKa
ypoBe
Hb
porp
aMmMH
poBaH
ust)Iap
aMeTp
XXX.X | -99.0...499.0 |3naucHme caBura Xap-ku 6 KaHaJIa 0.0
Cx.xx| 0.90...1.10 |3nayeHue HAKJIOHA Xap-Ku 6 KaHala 1.00
SH_ 7
XXX.X | -99.0...499.0 |3naueHue caBura xap-ku 7 KaHaia 0.0
Lxxx| 0.90...1.10 |3HavyeHne HaKJIIOHA Xap-Ku 7 KaHaja 1.00
SH_8
XXX.X | -99.0..499.0 |3naucHme caBuTa Xap-Ku § KaHaJIA 0.0
Axx | 0.90...1.10 |3naueHue HaKJIOHA Xap-Ku & KaHaa 1.00
X
[Tapamerpsl BY 1:
b1.xx 0 BrikroueHo 1
1 [TonkitoueHo K MepBOMY KaHaIy
2 [ToaxroueHo KO BTOPOMY KaHAITY
b2.xx 1 [Ipsimoit THcTepe3uc (HarpeBaTeb) 1
2 OO0partHbIii TUCTepe3nc (0XJIaTUTEIND)
3 IT — oOpa3zHeIii rECTEpE3nC
4 U — oOpa3Hblii TUcTEpe3uc
b3.xx | 0...99 cek. |3anepxka BkiatoueHuss BY1 0
bd.xx | 0...99 cex. |3anmepkka BoikiIoYeHUs BY 1 0
b5.xx | 0...99 cek. |MunumainpHoe BpeMsi HaxoxaeHust BY 1 0
BO BKJIFOUEHHOM COCTOSTHHH
b6.xx | 0...99 cex. |MunumanbHOE BpemMs HaxoxjaeHus BY 1 0
B BBIKJTFOYCHHOM COCTOSTHHH
[Tapamerpst BY2:
d1.xx 0 BrikimroueHo YMKTI -1
1 [TonkitoueHO K MepBOMY KaHaly YMKT?2 - 2
2 [ToakmroueHO KO BTOPOMY KaHAITY
d2.xx 1 [Tpsimoii rucTepe3uc (HarpeBarTeb) 1
2 OO0patHbIii TUCTepe3nc (OXJTaTUTEIND)
3 [T — oOpa3zHeIii TECTEpE3NC
4 U — oOpa3Hblii ructepesuc
d3.xx | 0...99 cek. |3anepxka BkitodeHUss BY2 0
d4.xx 0...99 cek. |3anepkka BeIKITIOUeHUST BY?2 0
d5.xx | 0...99 cex. |MuHHManBEHOE BpeMsi HaxOxJeHus BY?2 0




DyHK
IMOHA
JbHBIE
napam
eTpbI
YMK
T(Y)
(BTE)p Huanason KommenTaphii 3aBosickas
onu HU3MCHCHUS YCTaHOBKa
ypoBe
Hb
porp
aMmMH
poBaH
ust)Iap
aMeTp
BO BKJIFOYCHHOM COCTOSTHUH
d6.xx 0...99 cek. |MuHuManbHOE BpeMsi HaxoxJeHus BY?2 0
B BBIKJIFOYEHHOM COCTOSIHUH
N.XXX 1...255 HHuTtepdelicHplii HOMED prudopa 1
SC. x 0 Pazpemeno wu3MeHsATH mapameTrpsl | 0
1 YpOBHS
3anpemieHo M3MEHSTh mHapameTpbl |
YpOBHS
in. X 0 [ToiepemeHHass HHIUKAIAS KAaHAJIOB
1 Nupukamms 1-ro kaHama 1
2 Nnnukanus 2-ro kaHajia

9. Texnuueckoe 00CIy’;KMBaHUe

9.1 TexHuueckoe oOCITy)XMBaHUE NMPHOOpaA NMPOBOAUTCS HE PEXe OJHOTO pas3a B IIECTh
MECSLIEB U COCTOUT B KOHTPOJIE KPEIUIEHUs MPUOOPA, KOHTPOJIE IIEKTPUUECKUX COETUHEHNUH,
a TaKoKe yJaJeHusl MbUTH U TPSI3H ¢ KIEMMHUKa prudopa.

9.2 PeMOHT u KammOpoBKa MPUOOPa OCYIIECTBISAETCS HA MPEANPUITHN U3TOTOBUTEIE UITH
B CepPTU(DUIIMPOBAHHBIX UM I[EHTPAX.

9.3 TloBepky mpubopa MPOBOIAT TEPPUTOPUATLHBIE OpraHbl WM BEIOMCTBEHHAs
METPOJIOTHYECKas CIyx0a MoTpeduTes, UMeoLas MpaBo noBepku. TpeboBaHUs K MOBEPKE,
MOPSAZIOK M 3TAIbl IPOBEIEHUS ONPeAEAoTcs MeToAuKoi noepku YMKT.421729.001 MII.
MeTouKa MOBEPKH HAXOIUTCS Ha CaliTe MPOU3BOIUTEIIS.

MexnoBepoUHbIid HHTEPBAI- 2 roja.

10. MapxkupoBka
10.1 Ha npubop HaHOCATCSA:

- ycIOBHOE 0003Hau€HHUE TUIIAa U MOTU(HUKAIIMK TPUOOpa;
- KJIacC TOYHOCTH;

- 3HAaK MPEIIPHUATHS H3TOTOBUTEIIS,

- 3aBOJICKOM HOMED;

- TI'OJ U3TrOTOBJICHUSI,



- n300pakeHue 3HaKa YTBEP)KJICHH TUIIA.

11. YnakoBka.
11.1 VYnakoBka mpubopa mpomsBogutcs no ['OCT 9181-74 B moTpeOUTETBCKYIO Tapy,
BBITIOJTHEHHYIO U3 TOQPUPOBAHHOTO KapTOHA.
11.2 YnakoBka uznenuii npu nepecwuike moutoit mo 'OCT 9181-74.

12. Xpanenue
12.1 IIpubop XpaHUTH B 3aKPBITHIX OTAIUIMBAEMBIX IMOMEIIECHHUIX B KAPTOHHBIX KOPOOKaxX
Mpu TemIeparype okpyxatoiiero Bo3ayxa ot 0 7o +60 rp.C. 1 OTHOCUTENBHON BIAXKHOCTH
BO3ayxa He Oonee 95% mpu temmneparype 35 rp.C.
12.2 Bo3nyx NnoMeIIeHus: He JOJDKEH COAepKaTh MbUIH, TAPOB KUCIOT U IIEJIOYEH, a TaKKe
ra3oB, BBI3BIBAIOIINX KOPPO3HIO.

13. TpancnopTupoBanue
13.1 IIpubop B ynakoBke TpaHCHOpTHpoBaTh mpu Temmepatrype ot —30 rp.C mo +55 rp.C,
OTHOCUTEIbHAS BIIAXKHOCTH He 6osee 98% mipu 35 rp.C
13.2 TpaHncnopTUpOBaHUE AOMYCKAETCSI BCEMH BHIaMU 3aKPBITOrO TPAHCIOPTA.
13.3 TpaHcnopTUpOBaHHE ABUATPAHCIIOPTOM JIOJKHO IMPOU3BOIUTHCS B OTAIUIMBAEMBIX
repMETU3UPOBAHHBIX OTCEKaX.

14. KoMILIeKTHOCTH

14.1 TIpubop 1 .
14.2 Tlacmopt 1 mr.
14.3 PyKoBOJICTBO IO 3KCIUTyaTalluu 1 .

15. CBenenust 00 yrum3zauuu

15.1 TIpubop He COEPKUT JparMeTajioB.
15.2 Tlopsamok yTrIU3aIuy ONpEIesieT OpraHu3alnsl, SKCIUTyaTUPYIOIasi mpudop.

16. T'apaHTHN U3rOTOBUTEJIS

16.1 M3roToBUTENb rApaHTUPYET COOTBETCTBUE TEXHUYECKUM YCIOBUSAM IPU COOJIIOICHUN
YCIIOBUH 3KCIUTyaTalluH, TPAHCIIOPTUPOBKH, XPAHEHUSI U MOHTaXa.

16.2 N'apanTUitHBIN CPOK IKCILTyaTaluu — 24 Mecsia co JHs MPOJIaXKH.

16.3 B cyuae Brixoza npubopa 13 CTposi B TEUEHUE FapaHTUHHOTO CPOKa MPHU YCIOBUH
cOOITIO/IEHHSI TOTPeOUTENEM MPABHII SKCILTyaTalluy, TPAHCTIOPTUPOBKU M XpaHEHHUS,
M3TOTOBUTENH OCYHIECTBIISET €r0 OECIIaTHBIN PEMOHT WJIH 3aMEHY.

Hpuioxenne 1. Ickusnl kopnycos YMKT.
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