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HacTosilee pykoBoACTBO Mo 3KcnlyaTauum npegHasHayvyeHo ansa usy-
YeHus NpuHuMna AeNCTBMS N KOHCTPYKLUKN pacxogoMepoB BOAbl Koppensum-
OHHbIX ynbTpa3BykoBbix [JPK-4 (pacxogomep OPK-4), nayyeHusa npaBusn MoH-
Taxa, MOAroToBKM K paboTe, MOBEpKM M TEXHMYECKOro OOCNyXumBaHUA B
YCIOBUAX 3KCMNIyaTaunm.

1. HA3HAYEHME, COCTAB U3OENUA
N KOMIMJIEKT NOCTABKW.

Pacxogomepbl [JPK-4 npepHasHauyeHbl Ans UamMepeHuss obbema u
pacxoga BoAbl (MMTbEBOW, TEXHUYECKOW, PEYHOWN, CTOYHON) B CUCTEMAX Me-
nvopauun, KaHanusauuu, Tenno- U BoAOCHabXeHVs B MOMHOCTbIO 3anon-
HEeHHbIX Tpyb6onpoBoaax.

Pacxopgomepbl MOryT MCNONb30BaTbCA Kak B TEXHONOMMYECKUX Lensx,
TaK 1 Ans NpoBefeHNs pacyeTHbIX onepauuin (KOMMEepPYECKOro yyeTa).

Mo cornacoBaHuio C M3roTOBMTENEM PacxofoOMeEpPbl MOTYT UCMOSb30-
BaTbCH AN NU3MEPEHNS OPYTUX Cpef - pacTBOPOB COMen, KUCMOT, CUlbHO3ar-
PA3HEHHbIX XUAKOCTEN.

Mo Buay BbigaBaemMon MHOPMaLUKN pacxogoMepbl UMeT 2 ucnon-
HEeHNS:

OPK-4A — nmeeT TONbKO UMMYNbCHBINA BbIXOA, 3@ BpeMs Mexay ABYyMSA
uMnynbcamMu No Tpy6onpoBoay NpokaynBaeTcs 3afaHHbIl 06BEM XUAKOCTH,
UMEHYeMbI LEHOK UMMYIbCa;

IOPK-4B — nmeeT MMnNynbCHbIN BbIXOA, UHANKATOP HAaKOMNIEHHOro 06b-
€éMa, MFHOBEHHOIO pacxofa U BpeMeHU HapaboTKuy, a TakXe TOKOBbIA BbIXO-
Hol curHan 0-5 unu 4-20 MA 1 BCTPOEHHbIN UCTOYHUK NUTaHUSA, paboTarLnii
ot cetn 220 B, 50 lNu. Kpome Toro, pacxogomepsl OPK-4B umeloT apxums c
Nno4yacoBOW perucTpaumen HakonneHHoro ob6béma B TeyeHue 46 cyTok, nopT
RS-232 gns cBA3u ¢ komnbioTepom u nopt RS-485.

Mo apnameTpy TpybonpoBoaa, Ha KOTOPOM NPOM3BOAUTCHA U3MEPEHME,
pacxogomMepbl UMEIOT 2 UCTIONTHEHUS:

IOPK-4A (B)1 - npeaHa3Ha4yeHbl sl yCTaHOBKM Ha Tpyb6onpoBoaax ¢
BHYTpeHHUM gnameTtpom oT 80 o 350 mm;

IOPK-4A (B)2 - npeaHa3Ha4yeHbl sl yCTaHOBKM Ha Tpyb6onpoBoaax ¢
BHYTpPeHHUM anameTtpom 6onee 300 Mm.

Bce ucnonHeHus pacxogomepoB [OPK-4 BkntoyaloT nepBUYHbIN nNpe-
obpasoBaTenb [JPK-411M. YctaHaBnuBaemsblin Ha Tpy6onposoa OPK-411M1, co-
CTOUT U3 4-x aKycTuyeckux npeobpasosatenen [OPK-4AlN (panee All, cwm.
npun. 1 puc. 1) n KOMNNeKTa MOHTaXHbIX AeTanen, npegHa3HayYeHHbIX Ang
ycTaHoBku All Ha gelncTBytowmii Tpybonposoga,



Pacxogomepbl [JPK-4A1 n OPK-4A2 Bknto4yaloT B cebs COOTBETCT-
BYHOLLME 311IEKTPOHHbIE NpeobpazoBaTtenu [JPK-43MA1 n OPK-43MA2.

Pacxopomepbl PK-4B1, OPK-4B2, OPK-4B11, OPK-4B12 wn OPK-
4B22 Bknto4yalT B cebs aNMeKTPoHHbIA npeobpasosaTtens OPK-43MA1 nnn
IOPK-43MNA2 n okoHeyHblli Npeobpa3oeatens [PK-40lMX, KOTopbIl TakXe Bbl-
nyckaeTcs B 2-X MOANMUKaLUNAX:

OPK-400lM1 — ogHoKaHanbHbI, paboTaeT TONbKO C OAHUM 3N1EKTPOH-
HbIM nNpeobpazoBaTtenem [PK-430MM (OPK-4B1 unu OPK-4B2);

OPK-4002 — pByxKaHanbHbI, MOXeT paboTaTb C 2-MA 3NE€KTPOHHbI-
Mu npeobpaszosaTtensavun OPK-4300 (OPK-4B11, OPK-4B12 wnun OPK-4B22)
(cM. npunoxeHwue 2).

MopkntoyeHne nepBruYHOro npeobpasoBaTensi K 3/IEKTPOHHOMY Mpe-
obpasoBaTento Npons3BoANTCA Npy NomMoLm kabenen, BXOAALWMX B KOMMNEKT
nepsBuyHoro npeobpasoBaTens. CoeaMHeEHWE 3NEKTPOHHOro npeobpasoBaTte-
NSt C OKOHEYHbIM NPOU3BOANTCA Kabenem, He BXOAALLMM B KOMMIEKT NOCTaB-
KMW.

KomnnekT nocTaBKu.

HanmeHoBaHue OGo3Ha4yeHne Kon.| Mpumevanus
MpeobpaszoBaTenb anekTpoHHbin | APK-43MAX 1(2) | No cneumnduka-
UMM 3aKasa

MpeobpazoBaTternb OKOHEYHbIN OPK-40MX 1 Tonbko Ans
[OPK-4B

MpeobpasoBatent akyctudeckut | OPK-4AlM 4(8)

Tynep 4(8)

Btynka 4(8)

Mpoknapka megHaa @19 4(8)

Kabenb-nepexoaHuk 1 Tonbko ansa
[OPK-4B

MHTepdeiicHbIn kabenb ans noa- 1

kntovenna JPK-43MAX K KoMnblo-
Tepy n Kk JPK-40r1X.

Hakonutenb ans cuutbiBanua ap-| HAO-4 1 Mo cneumndmka-

XuBa M1 3aKasa

Kabenb-nepexogHuk HALL-4 1 B komnnekTe ¢
HAL,

[vckeTa c nporpaMmMHbIM obecne- 1

YEHNeM

MMacnopt MCYH.407453.006 INC 1

PykoBoacTBo no akcnnyatauum MNCYH.407453.006 PO 1




Mpumep 3anucy ycnosHoro 0603HaYeHus pacxogomepa npu 3akase u
B JOKYMEHTaL1 APYroi NpoayKuum:

"Pacxopaomep BoAbl KOPPensLMOHHbIN
OPK-4B11 -1 TY 4213-009-17805794-05 ans Tpy6onpoBoaoB
<350 MM, C TOKOBbIM BbIXOAHbIM CUTHaNIOM.»

CTpykTypa ycnoBHoro o6o3HaueHus npueeAeHa B npun. 2.

2. TEXHWYECKUE XAPAKTEPUCTUKW.

TemnepaTtypa pabouel KXUOKOCTU ...cccereireeeeenereeneeaeanneeesnseeenneees +1..150 °c.
[aBneHne paboyeit XMOKOCTH.......... ....002,5MMa (25 KI'C/CMz).
BABKOCTD ...ttt no 2,0 cCr.
BHyTpeHHU guamMeTp TPYBOMNPOBOAA ........c.cuveveveeeeeeeeeeeenee o1 80 0o 4000 mm.
MakcrmanbHbIN 3mMepaeMblil pacxof, — COOTBETCTBYET CKOPOCTU ABUXEHUSA
BOZbI B TPYOOMPOBO/LE ......ovviiniiieieieieaeteteieteteieseises et es et sesene s esesens 10 m/c.
MuH1ManbHbBIA N3MEPSIEMBIN pacxof, — COOTBETCTBYET CKOPOCTU ABUXEHUSN
KUOKOCTU .o 0,15 m/c gna Tpy6 c puameTpom meHee 150 Mwm;

............................................................ 0,1 m/c ana Tpy6 Gonbliero anameTpa.
Mpenenbl gonyckaemon OTHOCUTENIbHON MOrPELHOCTU NPU M3MEePEHUN 06bE-
Ma ¥ pacxoga no MMMysibCHOMY CUrHany u uHAnKaTopy
...................................... +1.5 % npwn pacxopax npu ckopoctu Boapl 0,5-5 m/c;
........................................................................... +2.0% npw Opyrux CKOpoCTSaX.
Mpenensl gonyckaemon NpuBEAEHHON MOrPELUHOCTU MPU M3MEPEHUN pacxopa
Nno TOKOBOMY CUrHany:

........................................................... +1.5 % npwu ckopoctn Boapl 0,5 — 5 Mm/c;
........................................................................... +2.0% npw Opyrux CKOpocCTSaX.
Mpepenbl AonyckaemMon OTHOCUTENbHOM NMOrPELLHOCTU U3MEPEHUSA BPEMEHN
HAPAOOTKM ..ottt ettt eaes ettt eb s b ss st s te s esess +0,1 %.
[nuHa npamMoro y4yacTka:

............................................................................. He MeHee 5 Dy no [PK-4ATrl,
ecnu nepep, HUMK PacrosioXeHbl KPYrioe KOSNIeHO, MOSTHOCTbIO OTKpbITaa 3a-
OBUXKA UMY KOHUYECKOE CyXeHue ¢ yrnom He 6onee 30°;

He MeHee 10 Dy B ocTanbHbIX cryyasx (no ocu Tpy6bl nepen, NnepBUYHbIM Npe-
obpasoBaTenem gonxHa 6biTb cBo6oaHasA Tpyba, He nMetowas BbICTynatoLwmx
BHYTPb 3/IEMEHTOB — JAaTYUKM TeMnepaTypbl, MAHOMETPbLI 1 Ap.);
................................................................................. He meHee 2 Dy nocne All.
OnuHa kabeneit, coegunsaowmx OPK-4AMN ¢ OPK-43MAX, coctaBnaeTr 3 M 1
BXoaAT B coctaB [PK-4Arl.

PaccTosHne mexay OPK-43MAX 1 [IPK-4OMXZ 1w 8o 1000 m.

1 o
[onyckaeTcsa KpaTKoBpeMeHHOoe noBbllweHne Temnepatypbl 2o 170 ©C.

2 Mpu ycnoBum, 4TO OMUYECKOE COMPOTUBIIEHNE KaXaoro nposoaa He 6onee 5 Om
(Hanpumep: BB6LLUB 3x2,5; MYTHM 3x1,5; 3x2,5; MNBC 3x1,5; 3x2,5).




TemnepaTypa okpyxatoLero Bosayxa, °C:

ansa npeobpasosatenen OPK-4AMN n OPK-43MAX ..o -40...+50.
ans npeobpasoBatenent OPK-40MX .......cccovveeiiiiiiiieeceeeee e, +5. +50.
OTHOCuTEenbHas BNaxHocTb Bo3ayxa (npu temnepatype 35 T), % ...... 0o 95.
BbixogHow curHan:
UMMYNbCHbIN, ANUTENBbHOCTb UMMYJIBCA, MC....cvveeeieeeeeniee He meHee 125;
UMMYNbCbl TOKa Npu Harpy3ke He 6onee 500 OM, MA ... 10+3;
BbIX0 onTonapsl:
[onyckaemMoe HanpsiXeHne B BbIXOAHOM Lenu, B............cccoc no 30;
[onyckaemas amnanTyaa UMMNynbCoB TOKA, MA .........cccccceeveevennnens no 100.

LleHa nmnynbca, BblpaxXeHHas B M, Bblbupaetcsa ns paga 0.1; 1.0; 10 m® ', Ho
He [0JXHa BbITb MeHbLUue BennuuHbl 1,4x1 O'4><Qmax, rae Qmax — MakcumanbHO
BO3MOXHbI pacxog B TpybGonpoBoae.

Llena mnagwero pa3psigna cyeTumka obbéma paBHa LeHe UMNynbca, MHAWKa-
LMSI HAKOMMEHHOro o6bemMa B M°.

Pa3pagHocTb cyeTurMka HaKomnieHHoro obbéMa............. 8 [ecATUYHbIX 3HAKOB.
JMNCKPETHOCTb CHETUYMKA BPEMEHUN HAPABOTKU, MUH ......oveeeniniiieieieieecaceiieieenes 1.
ApXV1B HaKOMIEHHOro 06BbEMa C NOYaCOBOW 3AMUCHID, CYTKM .......c.cvvevveenenee. 46.

TOKOBbIV BbIXOAHOW CUrHan, NPONOpLMOHarnbHbIN pacxoay:
................................. 0 — 5 MA npu conpoTnBneHun Harpy3ku He 6onee 2 KOm
unn 4 — 20 MA npu conpoTuBneHne Harpysku He 6onee 500 Om.

IOnuHa nHTepdericHoro kabens Ans NoAKMYEHUs K KOMI‘Ib}OTepyz, Y - 1,5.
3aMLLEHHOCTb OT MPOHUKHOBEHMS MbIMA U BOObI ......ocvveeeviveevireieeeeieevennas P54.
YCTOMYMBOCTb K BO3AENCTBUIO BUBpaLmu:

Ana OPK-43MAX 1 OPK-4OMX .....ooiiiiieeeeeeeee et LX;

IINA LAPK-AATT oottt et ene e NX.
HanpsxeHne nutaHus:

IOPK-4B, NEPEMEHHOE..........oveveeeiiciiiiee e (187. 242) B, 50+1 Iy;

OPK-4A, NocTofiHHOE CTabWUMN3MPOBAHHOE............cveveveeernenennes (11,5...15) B.
MOTPEBNAEMAA MOLUHOCTD ... He 6ornee 20 BA.
Macca:

IPK-4ATT, HE BOMEE ...ttt 0,3 kl;

OPK-43MAX, HE BOTIEE ...ttt 1,0 kI;

IOPK-4OTTX, HE BOJIEE........oevevieeeeeeeeeeeeeeeeeeeeeeeee et 1,0 kI
[abapuTHO-yCcTaHOBOYHbIE pa3mepbl:

J R A N OO TRR Puc. 1 npun. 1;

OPK-43MXX Puc. 1 npun. 3;

LPK-4OTTX oottt Puc. 2 nmpun. 3.

' OonyckaeTcs LieHa uMnynbca B 10 pa3 MeHbLLe 1 6orblLE YKa3aHHbIX.
2 [lonyckaeTcs yanuHenne kabens Ao 15-Tu MeTpoBs (Mpu (hMKCUPOBAHHOI CKOPOCTM
obmeHa 19200)
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3. YCTPOUCTBO U NPUHLUMN OEACTBUS.

Pacxopomep OPK-4 BkniovaeT B cebsi aBe napbl akyCTUYECKMX Npe-
obpa3zoBatenein All, KOTopble yCTaHaBNMBaTCA Ha Tpy6e Apyr NpoTuB Apyra
Tak, 4Tobbl MX ocK BbINM NapannesbHbl U NPOXOANUNK Yepes ocb Tpybbl. [MNoa-
kntoyatoTca All Kk npeobpazosatento [PK-4301, koTopbli ycTaHaBnmMBaeTcs
psaom ¢ Tpybon.

3.1. OnucaHue OPK-431.

Mpeo6pazoeaTtens [PK-4301 BkntoyaeT B cebst reHepaTopbl ynbTpa-
3ByKOBOW YacToTbl YY1 n 'YY2 n KoppenaumoHHbin guckpumunatop K.

MpuHuMn gencTBua OCHOBAH Ha HEMpPepbLIBHOM yNbTPa3BYKOBOM Ae-
TEKTUPOBaHUN CryYanHbIX BUXPEBbIX TYPOYNEHTHbIX HEOAHOPOAHOCTEN NOTO-
Ka B ByX ceyeHusix TpybonpoBoaa (Mexay ABYMS napaMun akyCTUYeCKUx npe-
obpasoBaTenein) u KoppensaunoHHON AUCKPUMNHALUN BPEMEHU NPOXOXAEHUS
3TUMMN HEOAHOPOAHOCTAMU PACCTOAHUA MEXAY ABYMSA napamMu akyCTU4eCcKux
npeobpa3osartenein. 3To BpeMs (BPeEMsi TPAHCMOPTHOro 3anasfblBaHusl) SB-
nsieTca Mepou pacxoda BoAbl, ABMXYLLENCA no Tpybonposoay.

All, Bo36yxaaeMble reHepaTopamMu ynbTpa3BykoBoW YacToTbl YY1 n
Y42 (cm. npun. 4), n3ny4yatoT ynbTpa3BykoBble konebaHus. 31n konebaHus,
nponaa 4yepes NoTOK XMAKOCTU, NMOPOXAAT BTOPUYHbIE SNEKTPUYECKME KO-
nebanusa Ha All.

M3-3a B3aMmMoaencTBnsi BCTPEYHbIX YNbTPa3BYKOBbIX fly4ei ¢ HEOAHO-
pPOOHOCTAMU NMOTOKA, 0OYCNOBIEHHbIMMW, HAaNpPUMep, TYpPOYyNEHTHOCTLIO 3TOro
noToka, anekTpuyeckue konebaHua Ha All okasbiBalOTCA MOAYMMPOBaHHBLIMU.
311 KonebaHusa noctynatoT Ha dasoBbie aeTekTopbl (PO1 1 ®2) n nanee Ha
KOppenAuMOoHHbIN AnckpmmunHaTop KA.

Bnok-cxema K[, npuseneHa B npun. 5.

K[ BkntoyaeT B cebs;

KoppenaTop KOP;

Mukponpoueccop MIT;

nocrnepoBaTenbHbI NHTEepderic RS-232 ana noaknioyeHns K
KOMMbIOTEPY:

610K hOpMMPOBaHUS BbIXOOHOMO MMMyNbCHOro curHana PBC;

3HeproHesaBucumas namatb RAM.

CurHans! INP1 1 INP2 ¢ Bbixogos ®11 n ®[12 noctynatloT Ha BXOAbl B
KoppensaTope, ynpasnsemom MI1. B pe3ynbTate KoppensunoHHon o6paboTku
ornpeaenseTcs BpeMsi TPaHCMOPTHOro 3ana3abiBaHnd, Ko, KOTOPOro nocryna-
et B MIN ana panbHenwen ob6pabotku. MM nponssBoguT BblYUCNIEHME Nepuoaa
BbIXOAHbIX UMMYSbCOB U UX (hOPMUPOBAHME MO BPEMEHU TPAHCMOPTHOrO 3a-
nasgpiBaHNsi C y4eTOM pearibHOro 3HaueHus BHyTpeHHero guameTpa Tpyobl n
pacctosiHua mexay All, koTopble BBOASATCHA C NMOMOLLbIO KOMMNbOTEPA UNK C
OPK-400MMX n xpaHAaTcs B aHeproHe3saBucnumom namatu RAM. 3tn umnynbebl
NOCTynaloT Ha BbIX0, Yepes onTonapy, a Takxe Ha BXofA, (popMupoBaTens Bbl-
xogHoro curHana ®BC, hopmMupytoLLLEero MMNybCbl TOKA.



BbixogHble nmnynbcbl ¢ npeobpazosatensa OPK-43MAX noctynatoT

Ha YCTPOWCTBO WX NpuemMa Ansa ganbHenwen o6paboTkn. TakoBbIM MOXeT
ObITb TENMOBLIYUCIUTESb, CHETUMK-MHTErPATOP, @ TaKXE OKOHEYHbIN Npeob-
pa3oBartenb JPK-40rMMX, Bxogawmi B KOMNNEKT pacxogomepa OPK-4B.

KOJTO[0K B COOTBETCTBUU ¢ Tabn. 1.

BHewHne coeanHeHns OPK-4301 BbINOMHEHbI C MOMOLLbI KOHTAKTHbIX

Tabnuuya 1
Ne ko- Ne O603HayeHne HasHaueHue
noakm KOH-
TakTa
X1 1 Kuna All1
2 OKpaH
X2 1 XKuna Aln2
2 OkpaH
X3 1 Kuna A3
2 OKpaH
X4 1 Kuna A4
2 OkpaH
X5 1 KonnekTop + Bbixop ontonapsl
2 OmutTep -
X6 1 MutaHne Up+ VCTOYHMK NuTaHmuA +
2 lout Bbixog umnynbca Toka
3 Mutanue Up- MCTOYHMK NuTaHms -
X7 1 EN1 PaspelueHne namepeHus
2 EN2
XS4 1 MCLR RESET npoueccopa
2 GND
XS6 1 INTEG OTKNoYeHne 3aluUThbl
2 GND no uHrerpany
XS7 1 WK/PROG Bbi6op pexuma
2 GND «paboTa/nporpammupoBaHue»
XS8 1 WK/TEST Bbi6op pexuma
2 GND «pabora/TecT»
XS89 1 CORR OTkntoyeHue cbpoca
2 GND KoppensTopa
XS10 1 GND RS-232 pna noaknio4yeHust K
2 RX KOMMblOTEPY
3 TX
XS11 1 GND KoHTponb kayectBa M3MepeHus
2 CuHxp. (amnarHoctnka paboTbl Nnpeobpa-
3 Koppenauus 3oBarTens)

10



XS14 INP1POV Moaknioyenne NP-OPK
GND npu noBepke

INP2POV
GND
ouT

GND

OO WN -~

[onyckaetca ogHOBPEMEHHOE MOAKIIOYEHNE 2-X MPUEMHMKOB CUMHa-
na K Bbixoay OPK-43INAX no kaHany «MMmnyrnbca Toka». B aTom cnyyvae npu-
€MHUKWU CuUrHana BKIIYalTCA MocrneaoBaTesibHo, CYMMapHOE COMpPOTUBIIEHUE
He [OJIXHO npeBbiwaTh 500 Om.

Ona uckniodeHus BnNusHWs Mmanoro 6bicTponeincTema npubopa npwu
PE3KOM HapacTaHuMu Un NageHnn pacxoga B TeX Crlyyasx, Koraa npomcxoasaTt
yacTble BKIIOYEHUS U BbIKMIOYEHUA HAcoca (Hanpumep, Ha OYMCTHBIX COOpY-
XEHUAX) HeobXxoAUMO BHELUHUM penie CUHXPOHHO C BbIKMIOYEHWEM Hacoca
3aMblkaTb KOHTaKTbl X7:1 n X7:2 Ha konoake [APK-43l1. Takoe 3amblikaHue
NPUHYANTENbHO NpeKpallaeT CYeT.

B Takom pexume pabota npubopa npoucxoamuT Tak, Kak ecnm Gbl Ha-
coc 6bin BKIHOYEH HEMPEPLIBHO.

MpeobpazoBatens OPK-430 BbINONHEH B NiacTMaccoBOM Kopryce, B
KOTOPOM pa3MelleHa nnaTta ¢ KOHTaKTHbIMU KOJfloAKamu, 3akpbiTasd danbLuna-
Henbto, a Ha GOKOBOW CTEHKE YCTaHOBIEHbl repMOBBOAbI A5l BHELHUX Kabe-
nen.

3.2. OnucaHune npeo6pasoBartensa APK-400X.

Brnok-cxema okoHe4yHoro npeobpazosartenst [IPK-40MMX npeacraene-
Ha B npwun. 6.

IOPK-40I1 BkntoyaeT B cebs:

- YCTPOWCTBO npruema BxoaHoro curHana YIP;

- KOHTposnnep 6noka uHankauum KU;

- ungukatop NHM;

- SHEeproHe3aBNCUMYIO NaMsITb Af1s XpaHEHUS apX1Ba;

- undpo-aHanoroBbin NpeobpasoBatens LIAIM;

- 6nok nutaHus bIM.

Bnok nutaHus npeobpasosaTtens OPK-40lX nogkntoyaetca K ceTu
220 B 50 I'u, o6ecneunBaeT nutaHme cobcTeeHHom cxembl O, a Takxe ogHo-
ro unu aeyx 31, uenn KOTopbIX ranbBaHNYECKN pa3Bs3aHbl Apyr OT Apyra.



MMnNynbCHbIN cUrHan B BUAE UMMNYySbCa TOKa C 3N1EKTPOHHOrO npeob-
pa3oBaTtens OPK-43MNAX" nopaetcs Ha ycTponcteo YI'P, koTopoe obecneuun-
BaeT ranbBaHNYECKY0 pa3BA3KY BXOOHbIX LEnen C UCTOYHUKOM MUTaHUS 1
BbIXOAHbIMY LEensmu, u nogaeTtca ganee Ha Bxof KoHTponnepa KW, kotopbin
CYMMUPYET BXOAHbIE UMMYJIbChI, BbIYUCIASA HAKOMMEHHbIN 06bEM HapacTato-
MM MTOrOM, BbIYUCIIAET MIHOBEHHbIN pacxof v BbIBOAUT 3Ty MHOpMaLuio
Ha uHaukaTop, opMuUpyeT OBOUYHBIA KO, XapaKTepusyrLmnini MrHOBEHHbIN
pacxop, koTopbli BBoautcs B LIAT, ocyliecTBnseT no4yacoByto 3anncb HaKonm-
NIeHHOro 06bEMa B 3HEProHEe3aBUCUMYIO NaMsATb, (DOPMUPYS apXUB.

LA dhopmupyeT BbIXOQHOM CUrHAM B BUAE NOCTOAHHOrO Toka 0-5 nnu
4-20 MA, NponopuuoHasnbHbI MTHOBEHHOMY Pacxoay.

BHewHne coeauHeHna OPK-400MX BbIMNOMHAOTCA B COOTBETCTBUU C

Tabn. 2.
Tabnuua 2.
Ne konopgku | N2 KoH- O603Have- HasHaueHune
TakTa Hue
X1 1 220 B MNopknoveHne K cetu
2 GND 220B 50Ty,
3 220 B
X31 1 Up+ WNcToyHnk nutanus gna OPK-O01
(1- kaHan) 2 Finp Bxop umnynbca Toka
3 Up - NctouHnk nutadna ana OPK-9T1
X32 1 Up+ Nctounnk nutanna ana OPK-3T1
(2-n kaHan) 2 Finp Bxop vmnynbca Toka
3 Up - WcToyHunk nutanus gna OPK-O01
X41 1 Fout+ Bbixoa ontonapbl (KONNEKTOp)
(1-n kaHan) 2 Fout - Bbixog onTonapbl (3MuTTEp)
X42 1 Fout+ Bbixoa ontonapbl (KONNEKTop)
(2-n kaHan) 2 Fout - Bbixop onTonapbl (aMuTTep)
X51 1 lout + BbixogHoM Tok
(1-n kaHan) 2 lout - (0-5 unmn 4-20 mA)
X52 1 lout + BbixogHo Tok
(2-n kanan) 2 lout - (0-5 unmn 4-20 mA)
JM5 1 -BAT MopkntoveHne Hatapem
2 GND

" Npeo6pazosatens pacxona OPK-40MX MoxeT paboTaTh C APYTMMI 3NEKTPOHHBIMM
npeobpa3oBaTensmMu pacxoaa, UMeLLMY HOPMUPOBAHHBIA UMMNYJIbCHBINA CUTHaN B
BMAe umnynbca Toka (Hanpumep: OPK-33M1, OPK-B3l v gp.).
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XS2 1 RST RESET npoueccopa
2 GND

XS3 1 PROGEN Pa3zpelueHne nporpammuposa-
2 GND HUA (NpU yCTAHOBIEHHOM

noxamnepe)

XS4 1 TIME KoHTponb cyeTumMka BpeMEHU
2 GND HapaboTku

X61 3 RX RS232 ana nogkntoyeHus k MK
2 TX mnu Kk OPK-43r1
1 GND

X7 1 DO+ RS485
2 DO-
3 GND

Kpome Toro, Ha nuueBon naHenu npeo6pasosatena OPK-40MMX
UMEITCHA KHOMKW ynpaBneHus:

«P/M» — 3apaét pexum paboTbl: paboTa unu nporpaMmmupoBaHue.
Mpu kKaxpom HaxaTum npeobpasoBaTesib MOOYEPEAHO NEPEXOAUT N3 OQHOTO
pexuma B Apyrov. B pexume «nporpammupoBaHne» Ha NHAMKaTope B BEPX-
Hel CTpoKe BbICBEYMBAETCS «BBOJ, AaHHbIXY», @ B HUXHeW oTobpaxaeTcsi BBO-
anmblv napameTp (D, L n 1.4.). Ona AByxkaHanbHOro npmbopa Taknx pexnmon
nporpaMmupoBaHust 6yaeT 2 — AnA KaXAoro KaHana faHHble 3afakTes oT-
AenbHo.

B pexume «paboTta» npoucxoguT oTobpaxeHue pabounx napameTpoB
(MrHOBEHHBbIV pacxofd U HaKoMMeHHbIN 06bEM MO OQHOMY KaHamny (MrHOBEH-
HbIA pacxop, U HakonseHHbIn 06bEM No BTopoMy kKaHany, ecnu Ol aByxka-
HamnbHbIW), KaneHAapb, Yacbl peanbHOro BpeMeHu 1 Bpems HapaboTku.

«M» —ynpaBnseT MeHI0 B KaXA0M U3 pexXnMOB.

«K» — B pexume «nporpaMmmumpoBaHue» ynpasnseT Kypcopom. B pe-
Xume «pabota» npu Bbibope no3uumin B MeHo «paboTa ¢ Ol/uTeHne aaH-
HbIX» UNKn «paboTa ¢ Ol/3anUCb AaHHbIX» HaXaTue 3TOW KHOMKU OCYLLEeCTB-
NAeT YTeHne UM 3anucb AaHHbIX.

«3» — B peXume «nporpaMmMmnpoBaHMe» HaxaTuem 3TON KHOMKU Me-
HAeTCcA 3HavyeHune pa3papa B npepenax 0....9, Ha KOTopbIV YKa3blBaeT Kypcop,
3a VCKNIOYEHeM TeX MapameTpoB, KOTOPble WMEIT OrpaHUyYeHHble 3HaYeHuS.
B pexume «paboTa», ecnn kHonkamu M mn K BbiGpaHbl onuumn «paboTta c
Ol/uTeHne AaHHbIX»C MOMOLLLIO KHOMKN «3» MPOU3BOAUTCA MPOCMOTP AaH-
HbIX.

«*» - B pexume «paboTa» HaxaTue 3TON KHOMKK BI0KUpYyeT aBToma-
TUYECKYI0 CMeHY WHAMKaumu npu oTobpaxeHWn napameTpoB «pacxon/o6bem»

2

BHumaHue! B pexrme nporpaMmMrnpoBaHnsa U3MeHeHne napameTpoB BO3MOXHO
TONbKO NP YCTaHOBMNEHHOW nepeMblvke XS3. [pu CHATON NepeMblyke BO3MOXEH
TOSIbKO NPOCMOTpP NapameTpoB.



N «KaneHpapb/BpeMsi HapaboTku». [pu 3TOM Ha WHAMKATOpe MosBMAETCA

%

cuMBON BUAa ?(Knmq). MoBTOpHOE HaxaTne KHOMKK «*» BKIOYaeT aBToMa-

TMYECKYI0 CMEHY MHOUKAUUKU, Npyu 3TOM CUMBON ? He UHANLUMpYeTCS.

«Fc» — ncnonb3yeTca npu nogkntoyeHumn nHTepdencHoro kabensa ana
ceaA3n OPK-40MMX n komneloTepa.

Mpeo6pasoBaTens [PK-40MMX BbINOMHEH B NflacTMaccoBOM Kopryce,
B KOTOPOM pa3MeLleHa nnaTta C KOHTaKTHbIMUW KOJNTOAKaMU, UCTOYHUK NMUTaHKUS,
3aKpbITbli anblinaHenbo, Ha BOKOBOW CTEHKE YCTaAHOBMEHbI FepMOBBOAbI
Ons BHELWHUX kabenewn, a Ha NULEBO NaHenu pa3meLleHbl MHANKATOP U Kna-
BMaTtypa.

4. YCTAHOBKA PACXOAOMEPA U NOArOTOBKA K PABOTE.
4.1. MOHTAX OPK-4ATl.

MonTtax JPK-4I1I gonyckaeTcs npou3BoanTb Ha Tpyb6onpoBoaax fto-
60l OpueHTaUuN: ropn3oHTanbHbIX, BEPTUKANbHbIX, HAKITOHHbIX.

He pexkomeHdyemcsi ux pacrionioxeHue Ha eepmukanibHOM mpy6o-
npogode ¢ HUCXOOSWUM MOMOKOM XUOKocmu, 0CcObeHHO, ecriu ama Xuo-
KOocmb co0epXum UHOPOOHbIE 8KITHOYEHUS.

He pekomeHdyemcsi pacrnionazame [JPK-4Al1 Ha mpy6ornposode, ec-
nu neped PK-4AlT e amom mpy6onpoeod spesaH Opyaol ¢ memnepamypol
smekarowell xudkocmu, omjudyaroujelcs om memrnepamypbl 8 OCHOBHOM
mpy6orposgode.

Huxe ykaszaH cnocob ycmaHoeKku Oam4yukoe Ha Memarsiudyeckue
mpy6bi. Criocob ycmaHo8KU Ha rriacmukogsie mpybbl onucaH 8 ripus. 19.

Ha noBepxHocTu Tpyb6onpoBoga HaHeCT! KepHOM MeTKy A4 (CM. npwun.
7). Mpn aToMm AnuHa NpsiMoro y4dactka TpybonpoBoga nepepn 3TOW MeTKOMn
OOJIXHa ObITb paBHa AJIMHE, YKa3aHHOW B . 2.

MpunoxuTtb Hynesyto oTMeTKy pyneTtku (FTOCT 7502-80) k meTke A1 1
C NOrpeLuHoCTbio He 6onee 1 MM U3MepUTb ANVHY OKPYXHOCTU TpybonpoBoaa
S11 NO BHELWWHEMY AnameTpy.

He cmelnan HyneBylo OTMETKY pyneTku OTHOCUTENbHO MeTKu A4, no
OTMeTKe 3Ton pyneTtku paBHoin 0,5 S11 HAHECTN Ha NPOTUBOMOJIOXHOM CTOPO-
He TpybonpoBoaa MeTky Bi.

Ha ropusoHTanbHbIX U HaKMNOHHbIX Tpyb6onpoBogax ocb A1B4 gonxHa
6bITb NPUBNN3NTENBHO rOPU30HTanNbHa. B ncknouMTENbHBLIX Cry4Yasx (No co-
rnacoBaHUIO C 3aBOAOM-U3roTOBUTENEM) LOMYCKAeTCs OTKIIOHEHWE OT ropu-
30HTanu Ha yron go 45 rpan. Ha BepTukanbHbix TpybonpoBogax pacnosnoxe-
Hue ocn A1B1 Npon3BonbHO.
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MpoussecTn n3mepeHna ONUHbI OKPYXHOCTM elle Asa pasa. [Mony-
YeHHble pe3ynbTaThl (ANWHBbI S11, S12 U S13) 3@aHECTU B NPOTOKON U3MEPEHUN
pa3meposB (npwun. 7).1

CeepneHvem nnu ceapkomn (XenatenbHO CBEprieHNneM) C LeHTpamu B
meTkax A1 n By caenatb otBepctusa anametpom 36+37 mm. MNocne aToro He-
06X0AMMO MPOM3BECTU MEXaHUYEeCKylo 06paboTKy BHYTPEHHEN KPOMKU OTBep-
CTMA (CHavyana HanWnbHWKOM, 3aTeM Haxaa4yHon bymaron).
Mo nony4YeHHbIM OTBEPCTUAM MUKPOMETPOM U3MEPUTbL TONLUUHY CTEHKU TPY-
6onpoBopa. VIamepeHusi NpoBOAMTbL MO ABa pasa ANs KaX[oro oTBepCcTUs.
MonyyeHHble TonwuHbl dA11, dA12, dB11 n dB42 3aHeCcTu B NpoTOKON U3Mepe-
HUR.

BbluncnuTb BHYTpeHHUI anameTp TpybonpoBoaa B ceveHun Aq1-B1 no

¢opmyne: 2
S +8, + 8, dA,, +dA,, +dB,, +dB,,

D =""g425 2

Mony4YeHHbIN pe3ynbTaT 3aHeCTW B MPOTOKOJ U3MEPEHUN.

MpunoxunTb K LLEHTPY OTBEPCTUA B MeTKe A XECTKYyl0 pelKy Tak, 4To-
6bl OHa NNOTHO Npunerana kK 60KoBOI NOBEpPXHOCTM TpybonpoBoaa (3To Heob-
XOAMMO Ans Toro, 4Tobbl 4AaTUMKM B pa3HbIX ceveHusax TpybonpoBoaa Haxo-
OMNncb B MNJIOCKOCTW, COBMajalolen C ero Ocbio; AOMYCK Ha OTKIOHEeHue
perkn oT ocu — 3 rpaf.) U HAHECTU Ha 3TOM penke MeTKy A2 Ha paccTosiHum L
~ (0,8 + 1,2)eD¢ (HO He MeHee 80 MM.) OT LlEeHTpPa YNOMSAHYTOro OTBEPCTUS.
MpoBecTn Te Xxe onepauun, HO AN OTBEPCTUS C LEHTPOM B MeTKe Az 1 nony-
4YnTb MeTKy Ba.

MoBTOPUTL BbiLENEpeYUCrieHHbIe onepaunn Ans Metok Az n Bs. 3a-
HECTU B MPOTOKON 3HaYeHuA: Sa1, Sa2, So3, dA21, dAzs, dB21 1 dBa).

Bbluncnute BHYTpeHHWUn amameTp Tpybonposoga D> B ceueHun Ap-
B2.no coopmyne:

s dA, +dA,, +dB,, +dB,,
2 9,425 2

BbluncnuTb n3aMepeHHbli BHYTPEHHU anameTtp Tpybonposoga D no

copmyne:
D = Dy +D,y
2 .

Pe3ynbTaTt 3aHECTM B NPOTOKON U3MepPeHUs pa3Mepos.

' Bce uaMepeHns crielyeT npoBOANTE COBMECTHO C NPeACTaBUTENeM pPerMoHanbHbIX
opraHoB [‘occTaHAapTa, Ybs NOAMNWCH U NeyaTb A0SIXHA CTOATb MO NMPOTOKONIOM W3-
MepeHu.

2 Bce BbIYMCTIEHUS 3AECh 1 anee NPOBOANTE C TOUYHOCTLIO 10 4-T0 3HAYALLEro 3HaKa.



300
Bblumcnutb BenuunHy b=d+ __ | rae d — TonwmHa CTeHKH, a DHap
DHap
— HapyXHbIi AnameTp Tpy6bl, BbIpaxeHHbIi B MunnumeTpax. Ecnu b npesbl-
waeT 8 MM, TO HE0O6XOAMMO NMPOTOYUUTL LITYLEP, YBENNYMB pa3Mep 8 MM A0
BENMYNHbI b*' MM, YepTex wryuepa npueeaeH Ha puc. 1 npunoxexus 8.
B cpenaHHble oTBepcTusi BBapuThb WTyuepa. fdonyckaeTcs yrnybne-
HVe WTyuepa BHYTpb Tpybonposoaa Ha BennuuHy B o 1,5% ot D, Ho He 6o-
nee 5 mm. MNpumep ycTaHOBKM LWITYLLepa NpUBEAEH Ha pUC. 2 NpunoxeHna 8.
Mpu cBapke Heob6xoAUMO COBMOCTU COOCHOCTb MPOTMBOMOMOXHbIX
WTyuepoB. PekomeHayeTca Ncnonb3oBaTth cneumanbHbIi KOHAYKTOP AMA yC-
TaHoBku O PK-4All (cm. npun. 9).1
Tpu pasa n3ameputb paccTosHMe Mexay LTyLepaMmu C OAHON CTOPOHbI
- L11, L1z, L13 1 ¢ Apyroit - L1, Loz, Los”.
L:L11 +L12+L13 +I'21 +L22 +L23 .
6
Pe3ynbTaTt 3aHecT B NPOTOKON M3MEPEHUss pa3MepoB.

4.1.1. AONMYCKN HA YCTAHOBKY OATYUKOB.

PasHuua mexay D1 u D2 He moxeT npeBbiwaTtb 3%. PasHuua mexay
L1 n L2 He moxeT npeBblwaTtbh 3%. [JonyckaeTcss HECOOCHOCTb OATYMKOB,
pacrnonoXeHHbIX B pa3HbIX cedeHusax o 3 rpaa.

4.2. MOHTAX NUHUI CBA3MW.

MoHTax nuHnn ceasn OPK-4AMN ¢ OPK-43MNMAX npoBoguTcs B COOT-
BETCTBMM CO cXeMown coeanHeHun (cm. npun. 10 puc. 1). NIunum ceasmn OPK-
41N n APK-43MAX BXoAAT B KOMMJIEKT NOCTaBKU.

Ecnn pnunel kabenen ot [PK-4AlN 6onblue Heobxoanmon, ux cneny-
€T YKOPOTUTb, HO HE CBOpaYMBaTb B ByxTy.

Heponyctuma npoBoaka 3Tux kabenen B 04HOM XryTe UiuM B OAHOM
MeTannopykase. Kaxabiii U3 HUX LOMXEH UATU OTAENbHO.

CoepnuHeHuin ynoMsHyTbIx Kabenei co wTyuepom [OPK-4All He pac-
cynTaHo Ha 6onblne ycunusa. MNoatoMy Heob6xooMMO NPUHATL Mepbl MO Npe-
[oTBpaLLeHunio obpbiBa kabenei. IMeHHO 3Tu 06pbIBbI 1 COCTaBNAT OOHY U3
OCHOBHbIX MPUYUMH OTKa3a npubopa.

MonTax nuHun ceasum JPK-43MNMAX n OPK-40rlX npoBogMTtca B COOT-
BETCTBMM CO CXEMOW COeANHEHWI, npuBeaeHHon B npun. 10 puc. 2.

" YepTexu unu cam KoHAYKTOp MOryT 6biTb nproBpeTeHbl B 3A0 «DrioyKop.

2 \amepeHns NpON3BOANTE LUTAHFEHLIMPKYTIEM C TOUHOCTLIO He MeHee 0,1 MM, ecru
paccTtosiHue L <200 mm. Ecnu L 200MM, n3mepeHne nponsBoamnTb pyNneTkon ¢ ToY-
HOCTbIO He MeHee 1 MM.
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CoepuHeHus mexay OPK-40MX n OPK-43MAX moryT 6biTb BbINOS-
HeHbl N6bIMM NPOBOAAMM C OMUYECKUM CONPOTUBIIEHNEM KaXaoro He 6onee

5 Om.

Heponyctuma yctaHoBka npeo6pasoBatenen OPK-43MAX n OPK-
400X B6NU3M UCTOYHUKOB Tenna.

4.3. NOArOTOBKA NPEOBPA3OBATEJIEM OPK-43MAX U APK-40MNX

K PABOTE.

Mopsapok nogknioveHus OPK-40MX:

CHATb KpbiwkKy OPK-40MMX;

noakntounte OPK-43MAX k OPK-40lMX B COOTBETCTBUN CO CXe-
MOW coeauHeHnn, npueeaeHHon B npun. 10 puc. 2.;

ybeamnTbes, 4To He ycTaHoBNeH axamnep JM5 (ecnu ycTaHOBIEH,
TO CHATb €ero);

BKIIOYMTb CETEBOE NUTAHME;

ybenountbea, uto npubop paboTaeT (ecTb MHAMKAUUSA); ecnn HeT
MHANKaLUKN, TO NPOU3BECTU KPaTKOBPEMEHHOE 3aMblKaHMEe KOH-
TakToB XS2 (RESET);

yCcTaHoBUTb axamnep JM5;

3aKpbITb Kpbiwky JPK-40MMX.

Mocne npon3BeaeHHbIX onepaLmin Npubop roToB K yCTaHOBKE YacoB U
KaneHgaps v K BBOAY AaHHbIX.

Mpu noagrotoBke k paboTe HEO6XOAMMO BBECTU B SHEProHe3aBWCU-
Mytlo namsaTb npeobpasoBatens [PK-43MAX 3HauyeHusa D u L, ykasaHHble B
NpoToKoNe n3MepeHns pasmepos ycTaHoBkmn Al nnu B cBuaeTenscTee npea-
npuaTusi-usrotoButens (npu noctaeke All ¢ oTpe3kom Tpy6bl), a Takxe C -
3HayeHue LeHbl uMnynbca. Tak Xxe HeobxoauMo BBECTU TeKyLme AaTty u Bpe-

MA.

CylecTByeT [iBa BapuaHTa BBoAa AaHHbIX B Ol:

C MCMONb30BaHNEM NEpPCOHanbHOro KOMMNbITEPA;
¢ ucnonb3oBaHnem OPK-40rl1X.



4.3.1. 3anucb gaHHbIx B AIPK-43MNAX c noMowb0 KOMNbIOTEpPAa.

Insa aToro He06X0AUMO CHSITb KPbILLKY, MOCTaBUTbL NepemMblyky XS7,
noakntountb [ PK-43MNMAX K KOMNbloTepy B cooTBeTCTBUM € npun. 11 (puc. 1),
BCTaBUTb AMCKETY, KOTopas nocTaefsetca B Kommnnekte pacxogomepa OPK-4,
B AUCKOBOA KOMMbtoTepa, HanuTu dann “obmen.exe” n HaxaTtb “ENTER”, no-
Cne 4yero Ha 9KpaHe MOHUTOpa nosBnseTcA okHO “KoHdurypaumsa npubopa”, B
KOTOPOM MMeITCA crneaytoLme no3numn:

- awameTp D [mm];

- BenunyuHa 6asbl L [Mm];

- UeHawumnynbca, M”, (BbibMpaeTca U3 npegaraembix 3Ha4YEHUN);

- ANUTENbHOCTb BbIXOAHOrO UMMYIbCA;

- penenue B ®L;

- KoappumumeHT koppensaummn (KK).

- HacTpounka pexumHoro napametpa TT (no ymonyanuio TT=1)

C NoMOLLbIO «MbILLWY U KNaBuaTypbl BBECTM HEOOXOAUMbIE 3HAYEHUS.
BHumaHue! [JeneHue 8 ®/] ycmaHasnueames pasHbiM 0. S3Ha4yeHue

KkoaghpuyueHma koppensyuu (Kk) pekomeHdyemcs ycmaHasnueams pagHbIM
0,15. 3HaueHue napamempa « TT» ycmaHaenueams 6 1.

3aTeM «MblLWbO» BbIOpaTh onuuto «Bbibop nopTa» u WenkHyTb NeBow
KHOMKon. Ha MoHUTOpe nosiButcA okHO «Bblbop nopTay», B KOTOPOM yKa3aHbl
noptel COM1, COM2, COM3 n COM4. «Mblwblo» Heobxoanmo BblbpaTb
nopT, K KOTOpoMy noAkntoyeH npeo6pasosaTtens OPK-43MAX, n HaxaTtb
«MblIWbo» KHOMNKY OK. BblibpaTb «MbiLblo» ONLMIO «3anucatby U NpOM3BECTU
3anucb. ocne ycnewHon 3annucu Ha MOHUTOpEe MOSABNSETCA OKHO «3anucb
3aBepLueHa» unu coobueHne o6 ownbke, ecnv 3anncb He npoLuna.

Mocne BBOAA WMCXOQHLIX AAHHbLIX OTKMYMTL NUTaHue npubopa,
CHATb NepembluKy XS7, OTKIOUNTb Kabenb, coeauHsioLLMiA Npubop 1 KOMMbio-
Tep.

4.3.2. 3anucb gaHHbIx B AIPK-43MAX c nomouwsio O PK-400MX.

[ns BBOAA YCTAHOBOYHbIX Aa@HHbIX MW UX CYUTbIBAHMUA HEOHXO0AMMO
OTKMIOYUTb NUTaHue oT Al1, CHATb KPbILWKY, YCTAHOBUTb NepemMblyky XS7, co-
eanuntb OPK-40MX n OPK-43MNAX kabenewm, cornacHo npun. 11 (puc. 2) n
BKNMOUNTb NuTaHue. [PK-4311 HaxoanTca B pexnme NporpaMmmMmpoBaHung.
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BBecTn ycTaHOBOYHbLIE AaHHble, @ TaK Xe TeKylwyl Aaty u Bpems
cHavana B [PK-40mMX, pns 4yero Haxatnem KHomnku «P/M» BONTM B pexum
«nporpaMmmupoBaHune» (ansa AByxKaHanbHOro npuéopa Takux pexumoB Mpo-
rpaMmMupoBaHusa ByaeT 2 — Ana Kaxaoro KaHana faHHble 3a0alTcs oTAeNb-
Ho). [Janee HaxaTuem KHonkn «M» BblbpaTb napameTp, KOTopbli Heobxoau-
MO W3MEHUTb B COOTBETCTBMM C YycCroBussMuM paboTbl. O6wuii BuUpg,
WMHopMaLmK, OTpaxaemMon Ha HANKaTope, NpeacTaBreH B Tabn. 3.

Tabnuua 3
B B o & O a H H b X 1
D , M ™ X X X X , X X
B B o0 A O a H H b X 1
L , M ™ X X X X , X X
B B o0 & O a H H bl 1
c , m 3 X X X
B B o A A a H H b X 1
T m M n , ¢ X , X X X
B B o A Ao a H H b X 1
o 4 X
B B o A A a H H b X 1
Q I m X X X X X X X
B B 0o A o a H H b X 1
T o « X X
B B o A Ao a H H b X 1
B p e ™M 1 X X 'y X X ™M wn H
B B o A Ao a H H b X 1
O a 1 a a a - M M - T T @ T
B B o A O a H H b X 1
v X X X X N X X X X X X

BbibpaB HyXHbIi napameTp, KHOMNKON «K», KkOoTopasi pexume «npo-
rpaMMuMpoBaHUE» YNpaBrseT KypcopoM, BbibpaTb HyXHbIA pa3psag v ganee
KHOMKOW «3» YCTAHOBUTb HyXHOE 3HayeHne pa3psga, nocne Yero Kypcop ne-
pemMellaeTcs K cnepylowemy paspsaay.

VMcknoueHne cocTaBnAlT napameTpbl, OrpaHUYeHHbIE 3HAYEHUSMU:
Tumn — ANUTEenbHOCTb BbIXOAHOMO curHana [B npegenax ot 0,05 go 0,5 cek.],
C - ueHa umnynbca [Bbibupaetca mn3 psiga 0,01; 0,1; 1; 10; 100], ®4 —
neneHue B ¢asoBoM getektope [0 unu 1, no ymonyaHuio yctaHaesnueaTthb B 0],
Tok — ucnonHeHue no Toky [5 unu 20]). NMapameTp Qlmax - 3HayeHne pacxo-
[a, COOTBETCTBYIOLLIEE MAKCUMANbHOMY 3HAa4Y€HUIO TOKa.



Mocne BBOAa YyCTAHOBOYHbIX A@HHbIX C MOMOLLIO KHOMKK «P/T» BbIn-
TW B peXuMm paboTbl (NpU 3TOM HOBble NapameTpbl 6yayT COXpaHeHbl B 3HEP-
roHe3asucumomn namatu OPK-400MX).

BHumaHue! Ecnu e npoyecce esoda OaHHbIX 6biIU U3MEHEeHbI
3HayvyeHusi D, L unu C, npu nepexode e pexum pabombi 6ydym cmépmbi
apxueHble 0aHHbIe M0 coomeemcmeayruwemMy KaHarsy.

Ianee HeoGxoanmMo nepenucaTb AaHHble, 3anucaHHble B [JPK-40rMX,
B Nnpeobpa3zoatens APK-43INMAX. 310 aenaetca cneayowmm obpasom.

B pexnme «paboTa» ¢ nOMOLbI0 KHONKK «M» MOXHO nepemeLlaTbcs
Mo MeHIo, BUA, KOTOPOro NpeacTaBneH B Tabn. 4 (npumep ABYXKaHanbHOro uc-
NosiHeHus).

Tabnuua 4

vV 1 X X X X X X X wm 3
B Q 1 X X X X X m * /
VvV 2 X X X X X X X X m 3
B Q 2 X X X X X m * /
g a - M M - I I I T X X X X
i T H X X X X X X y X X ™
P a 6 o a c 3 1 -]
Y T e H a H H bl X

P 6 a c 3 2 -]
4 T e H a H H bl X

P a 6 T c ) 1 7]
3 a n " (¢ a H H bl X

P a 6 T c 3 N 2 ]
3 a n nu a H H bl X

P a T c H A [ ]
3 a n n p x u B a - 1

P a 6 T c H A [ ]
3 a n wu p x u B a - 2
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Bbi6paTb NyHKT «PaboTa ¢ OlN/3annch faHHbIX» U HaXaTb Ha KHOMKY
«K». Mpu aToM nponcxoguT 3anucb AaHHbIX B cooTBeTCTBYloWwMI Il u, ecnu
3anucb npoLusa ycnewHo, NosaBuTca cooblleHne «3anuch ycnewHay, B cry-
yae owmnbkn — «Owmnbka 3anucuy. B cnyyae aByxkaHanbHOro UCMOSHEHMS
cnepyet yb6eauTbcs, YTO, 3anucbiBas AaHHble ansa 1-ro kaHana, OPK-40MX
dmsnyeckmn coeanHeH kabenem nmeHHo ¢ 3l 1-ro kaHana. CooTBETCTBEHHO,
AnA 3anUcK JaHHbIX 2-ro KaHana Heo6xoanmo noaknounTe 3l 2-ro kaHana u
3aTeM Npou3BECTU 3amnuchb.

Insa yteHns n npocMoTpa AaHHbix n3 PK-43MAX Heobxogumo cae-
naTtb cnegyloulee: Haxogsacb B pexunme «pabotay, kHonkon « My, aBurasicb no
MeHI0, BbibpaTb NyHKT «PaboTta ¢ 3Ol/YTeHne paHHbIx». 3aTemM HaxaTb KHOMKY
«K». Npu 3TOM NponcxoauT YTEHME YCTAHOBOYHbIX AAHHbLIX U3 3N1EKTPOHHOIO
npeobpazoBaTtensd. B cnyyae owubkn GyaeTr MHOAMLUMPOBAHO COOOGLLEHNE
«Owwnbka yteHnsi». B cnyyae ycnewHoro YyteHns oto6pasnTcs nepsblii Npo-
ynTaHHbIi napameTp (D — BHyTpeHHMI anameTp). [pu nocneayroWwmx Haxa-
TUAX KHOMKKU «3» noovepeaHo bynyT oTobpaxaTtbecst Apyrue cHUTaHHble napa-
MEeTpbl B COOTBETCTBUU C Tabn. 5.

Tabnuuya 5
0 a H H b e " 3 N 1 ]
D , X X X X , X X
0 a H H b e " 3 N 1 -]
L , X X X X , X X
0 a =+ bl e u 3 3 1 N |
c , m 3 X X X
0 a H H b e " 3 N 1 -]
® I X
0 a H bl e " 3 N 1 ]
T , C X , X X X
0 a H H b e " 3 N 1 -]
K K X , X X
0 a H H b e " 3 N 1 ]
K M X , X X




il bl e u 3 3 N 1 ]
T n X X X
Jil bl e ) 3 N 1 []
A n X X X
il H H bl e ) 3 N 1 ]
T f X X X X X
O a H H b e ) 3 N 1 []
T T X
0 a H H b e ) 3 N 1 ]
T M R 1 X X X X
O a H H b e ) 3 N 1 -]
F X X X X X X
0 a H H b e u 3 3 N 1 ]
K R E X X X X X X
0 a H H bl € m 3 3 1 i
K T O U T X X X X X
0 a H H b e ) 3 N 1 [
Q m a x I i m X X

KHonka «3» Bo3BpaljaeT NpocMOTp NPOYUTaHHbIX NapaMeTpoB B Ha-
Yyano — otobpaxeHue 3HavyeHus napameTpa D. Bbixog U3 nogmeHo NpocmoT-
pa CYUMTaHHbIX AaHHbIX OCYLLLECTBNAETCHA C MOMOLLbIO KHOMKK «M».

Mo okoHYaHWUKM ycTaHOBKU AaHHbIX B [JPK-43MAX oTKNuNTbL NUTaHue,
CHATb NepeMblyky ¢ XS7, oTcoeguHUTb Kabenb. 3aTeM BKMOUYUTb NUTaHWe
OPK-43IMAX n 3akpbITb KpbilwkK. Mpubop rotos k paboTe.
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5. UHCTPYKUUA NO SKCMNYATALIUN.
5.1. YKABAHUE MEP BE3OMNMACHOCTMU.

Pacxopomepbl 0THOCATCA K Knaccy 3awuTbl 0 no
FOCT 12.2.007.0-75.

5.2. NOPAOOK PABOTbI,
TEXHUYECKOE OBCITYXXUBAHUE

5.2.1. MNMocne 3anonHeHua TpybonpoBoaa BOAOW M BKIOYEHUS NuTa-
HUSA pacxogomep rotoB K pabote. B cneunanbHOM o6CnyXuBaHUU UK Ha-
cTponke Nnpubop He HyxpaeTcs.

5.2.2. Ha vHankaTtope [OPK-4B HakonneHHbli 06beM C pacxonom,
Bpemsi HapaboTKM C KaneHgapem VHANUMPYHTCS NONepeMeHHo Apyr 3a Apy-
roMm. Bpems yaepxaHusa kaxporo Buaa uHdgopmauum - 1 MmuH. Bug uHgmnkartopa
npu AaHHom nHopmaLlmm NpuBeaeH HUXe:

Vo1 X X X X X X X X m 3
B Q 1 X X X X . X M 3 / u
Vo2 X X X X X X X X ™M 3
B Q 2 X X X X . X M 3 /
oL A - M M - T [ T T X X @ X X
B T = X X X X X X X X X m

MepBoe 3HakomecTo yKa3biBaeT BuA nHopmaumm (V — HaKonneHHbIN
06bem, Q — MrHOBeHHbIN pacxoa). EMkocTb cueTumkoB 06bEMa - 8 pa3panos.
MakcumanbHoe 3HayeHne BpeMeHu HapaboTku (TH) — 99999 y. 59 muH.

5.2.3. O6bem xugkocTu, npolleallen Yyepes TpybonpoBos 3a AaHHoe
BpeMsA t paBeH:
V=N+C,roe
N - yncno nmnynbcoB 3a BpeMsA t N0 UMNYNLCHOMY BbIXOAY;
C - ueHa nmnynbca no n. 2.13. u n. 2.14.



5.2.4. O6beM XMOKOCTW, NepeKkayaHHoW Yepes3 TpybonpoBod ¢ Mo-
MeHTa BKJloYeHUsi npeobpa3oBaTens paBeH:

V = V- Vo, roe

Vi - nokasaHua MHavkaTtopa B HACTOSILLUIA MOMEHT;
Vo- NOKa3saHua nHanKaTopa B MOMEHT BKIIHOYEHNUS.

5.2.5. Bpems HapaboTKu paBHO:

T=Ti—To, roe

Tt - NOKa3aHuA uHAMKaTopa B HAaCTOALLMN MOMEHT;

To- MOKa3aHWA MHAMKATOpa B MOMEHT BKITIOYEHMS.

5.2.6. 3HaueHne MrHOBEHHOTO Pacxofa B M /4ac yKa3biBaeTcs Ha WH-
nvkaTtope [OPK-4B. OT0T Xe pacxop no TokoBoMmy Bbixony B [1PK-4B onpepe-
nsaetca n3 popmynbi:

Q-=l .Qlﬂ (ana curnana 0-5 mA);

5
-4
Q 2146. imax (8NA curHana 4-20 mA), rae

| - TOK Ha BbIXOAE

Qimax — 3Ha4YeHue pacxopa non. 4.3.

5.2.7. Ha nepegHen naHenu OPK-43MNAX ycTaHOBMNEHbI Tpy CBETO-
omopa (cMm. npunoxexue 18).

5.3. PABOTA C APXMBOM

ApxuB pacnonaraeTcsa B 9HEpProHe3aBMCMMON NaMATU, HaxoasALencs
B APK-40rlMX. EMKocTb apxuBa cocTtaBnseT 46 cyTtok. [1lpeaycmoTpeHo ABa
pexuma yYTeHusa apxuBa:

5.3.1. YUTeHue c nomoLLbio KOMMNbloTEPA.

MopkntounTb nNpeobpazosaTtens OPK-40MMX kK komnboTepy npu no-
MoLLM UHTepdelicHoro kabens B COOTBETCTBUM C nNpunoxexHnem 12 (puc. 1).

lNodknroyeHue npoussodumcs cnedyrouum obpa3om:
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JAPK-40r1X domkeH Haxodumbcs 8 pexume «pabomay;

Ha naHesnu rpubopa Haxamb KHOMKY «Fc», npu amom Ha uHOu-
Kamope rnosisumcsi Hadnuck «BknoYume Kkabesnby»;

nodkoyume UHmMepgelcHbil kaberb K kKomnbromepy u Kk [JPK-
40r1X;

M0BMOPHO Haxkamb Ha KHOMKy «Fc», npu amom uc4ye3aHem Had-
nuck «Bkroyume kabernb»;



BbinonHeHue OaHHbIX MyHKMO8 8 coomeemcmeuu C UX opsiOKOM
cnedogaHusi 0bs13ameribHO, Ymo obecriequsaem KOpPPeKmHoe ModKnoYyeHue
LJPK-40r1X k komribromepy.

BcTtaBuTtb AuCKeTy B AUCKOBOA M 3anycTuTb dann drk4av.exe. B oc-
HOBHOM OKHe nporpamMmsbl cHavyana Heobxogumo BbiIbpaTte COM-nopT, K KOTOo-
pomy nogkntoveH [PK-40MMX. Oanee, B MeHo «Bbibop onepauun» BoiGpaThb,
Kakow apxuB HeobxoaMMo cunTaTh (AaHHbIe 1-ro Unun 2-ro KkaHana; afs ogHo-
KaHanbHOro UCMOMHEHWS Bceraa BolbvpaeTcsa NyHKT «YuTaTb AaHHble kaHana
1»). Onepaumsa 4TeHns apxmBa NpomsBoamnTcsa B paboyem pexume npubopa.

Mo OKOHYaHWUM YTEeHWs apXMBHbIE AaHHbIE BU3Yanu3npyloTca B OKHax
nporpamMmebl. [laHHbIE OTCOPTUPOBaHbLI MO Bo3pacTaHuio Aatbl. Kaxaon aaTte
COOTBETCTBYIOT 24 MOYACOBbIX 3aMUCKU O HAKOMMeHHOM obbeme. Tak Xe npef-
CTaBMeH No4acoBOW pacxof W AaHHble 06 OTKNoYeHUU/BKIOYeHU npubopa
(cnyyan nponagaHusa ceTeBOro NUTaHus). ApXMBHbIE AaHHblE MOXHO Coxpa-
HUTb Ha AUCK (Kak Mo BblIOpaHHbIM AHAM Tak ¥ BECb apXUB MOSTHOCTbIO) U Aa-
rnee BbIBECTW Ha MPUHTEP.

Bonee noppo6Hoe onucaHue nporpamMmmbl Afsi paboTbl C apXMBOM Ha-
xoauTca Ha puckete (dpannel drkd4av.doc un drkdav.hlip).

5.3.2. YTeHne c NOMOLLLI0 HAKONNTENS apXMBHbIX AaHHbIX HAL-4.

[aHHbIA pexnm MOXET UCMofb30BaThbCA B Cryyasnx, korga Tpebyertcs
cuMTaTh apXmBbl C HECKOMbKUX MPUBOPOB UMM Xe HET BO3MOXHOCTU COefiMHe-
Hua OPK-40rlMX ¢ komnbloTepoM Hanpsmyto. Cneayet NnOMHUTb, yTo B HAD-4
MOXET COXPaHATbLCA A0 8 apXUBOB.

IOnsa yteHus apxuea uz OPK-40MX npu nomowwm HA-4 HeoGxogumo
BbIMNOMHUTbL CreayLme onepaumu.

Mogxntounte HAQ-4 k AIPK-40rl1X B cooTBETCTBUU C NpunoxeHmem 12
(puc. 2). MNpu aTom cBeToamop Ha kopnyce Hakonutens HAL-4 6yaet mepuaTtb
3eNeHbIM CBETOM C HM3Kol YacTtoTon. B [JPK-40lMX B paboyem pexume ¢ no-
MOLLbI0 KHOMKK «M» nepeitu Kk nyHkTy «PaboTta ¢ HAl/3anucb apxusa» (ons
OBYXKaHanbHOro UCMOMHEHWS HYXHO BblbpaTh, apxXMB Kakoro kaHana crnegyeTt
nepenucaTb B HaKoNuUTenb). 3aTeM, NPU NOMOLLM KHOMKKN «K», 3anycTuTb Npo-
ueaypy 3anucu apxvea B HakonuTenb.

Bo Bpemsi 3anncu apxmBa Ha nHankaTope OPK-40MMX otobpaxaeTcs
Haanucb «CoeauHeHue...», a ceeToauon B Hakonutene HAl-4 mepuaert 3e-
JIeHbIM CBETOM C BbICOKOM YacToTon. Bpemsa 3anucm apxmsa ns PK-40MX B
HAl-4 coctaBnsiet npumepHo 1 MuHyTy. B cnyyae ecnu 3anuck npowuna yc-
newmHo, nHamumpyeTca cooblieHne «3anuck ycnewHa». Ecnu no kakum-to
npuynHam npomsoluna owmnbka, To nHauumpyetca «Owmnbka 3anncuy». B cny-
yae, ecnu namatb HALl-4 NONHOCTbLIO 3anosfiHEHa apxuBaMun (Makcumym — 8
apxuBoB), To Ha uHaukatope [OPK-40MNX 6ypeT oTtobpaxeHo cooblieHune
«HAL, nepenosiHeH» 1 B 3TOM cfny4yae crnenyeT cHavyana ounctute HAL-4.



B cnyuae ycnewHon 3anucu apxuBa, HA-4 Hy>XHO MOOKMIOYUTL K
KomnbloTepy N0 Hanpsamyt nNMbo ¢ NoMOLb0 Kabensa-yanuuuTens (npwn.
12, puc. 3). 3anyctutb hann drk4av.exe. B OCHOBHOM OKHE MporpamMmsbl CHa-
Yana Heobxoanmo Bbi6paTe COM-nopT, kK KoTopomy nopgkntoyeH HA-4. o-
cne aToro 3anyctutca nporpamma Hakonutensa HA-4, n ceetoanop, Ha Kop-
nyce HAl-4 6ynet mepuaTb 3efeHblM CBETOM C HU3KOW 4YacToToW. B mMeHto
nporpamMmmbl BelbpaTb NyHKT «PaboTa ¢ Hakonutenem». B nosiBuBlIeMcs okHe
(«OdaHHble HakonuTensi») BoibpaTb onepaumtio «Cuntatb nHpo 06 apxmBax».
Mocne atoro 6yaeT oTo6paxeHo YNCNO apxXMBOB U HOMepa NpUbopoB, € KOTO-
PbIX OHW CYUTaHbI U XPaHATCH B NaMSTU HaKoNUTeNs, 3aTeM MOXHO BbiIbpaTb
apxuB Ans cuntbiBaHusa. MNMpu HaxaTum Ha KHOMNKy «CunTaTb apxuB» NPOUCXO-
OMT cunTbiBaHue BbibpaHHoro apxusa u3 HAO-4. Bo Bpems 3Tow onepauun
cseToamop Ha kopnyce HA[l-4 mepuaeT KpacHbIM CBETOM C BbICOKOIN YacTo-
TOW.

Mo OKOHYaHMM YTeHUA apXuBHbIE AAHHbIE BU3yanu3upyroTCa B OKHax
nporpammsbl. [aHHble OTCOPTUPOBaHbI MO BO3pacTaHuio Aatbl. Kaxgon gate
COOTBETCTBYIOT 24 MO4YaACOBbIX 3aNNCK O HAKOMNEHHOM obbeme. Tak Xe npep-
CTaBreH NoYacoBOW pacxof U AaHHble 06 OTKNoYeHUU/BKIoYeHn npubopa
(cnyyan nponapaHua ceTeBoro NUTaHnsa). ApxmBHbIE fa@HHbIE MOXHO COXpa-
HUTb Ha AMCK (Kak No BblIBpaHHbIM OHSIM Tak U BECb apXMB NMOJIHOCTbIO), a Tak-
Xe — BbIBECTWN Ha NpUHTEP.

CyuiecTByeT BO3MOXHOCTb ounctku namatv HA-4. [1na atoro B me-
HI0O OCHOBHOIO OKHa NporpaMmbl HyXHO BblbpaTb NyHKT «PaboTa ¢ HakonuTe-
nem». B oTkpbiBweMcsa okHe «[aHHble HakonuTensa» BblbpaTb onepauumto
«Ouuctute HAO». Mpu atom Bca namate HAD-4 6yneT ouuweHa, Bce xpa-
HUBLUMECS apxuBbl 6yAyT YHUUTOXEHbI.

Bonee nogpo6bHoe onvcaHne nporpammbl Ans paboTbl C apXMBOM Ha-
XopuTca Ha guckeTe (dannel drk4av.doc u drkdav.hip).

5.4. B 1PK-40lMX oguH pa3 B Yac Npon3BOANTCS NMPOBEpPKA Hanpsxe-
HUsi 6aTapeun n ee cTaTtyc oTobpaxaeTca Ha MHAuKaTope.

CraTtyc HanpsixeHune 6aTtapeun
| U6aT>2,8B
D U6aTt<2,8B (pa3pan)

26



B cnyuvae, korga nHguumpyeTcs cumBon pa3psina batapeu, ee peko-
MeHAyeTCca 3aMeHWUTb, AJf1S Yyero TpebyeTca BbINOMHUTL criefyloLlme AencT-
BUSA:

- OTKMIOYUTb CETEBOE MUTaHWE;

- OTKpbITb KpbiwKy APK-40r1X;

- cHATb axamnep JM5 (battery off);

- 3ameHuTb 6aTapelo;

- BKJOYMTb CETeBOE MUTaHue;

- ybegnTtbcA, 4TO Npubop paboTaeT (eCcTb MHAMKAUMA); €Crn HeT

VHAWKaLUUWN, TO NPOU3BECTU KPaTKOBPEMEHHOE 3aMblKaHWe KOH-
TakToB XS2 (RESET);

- ycTtaHoBuTb axamnep JMS5;

- 3aKpbiTb KpbiwKy JPK-40TM1X;

- yCTaHOBWTb KaneHaapb 1 Yachl (TEKYLLYIO AaTy 1 Bpems).

6. METOOMNKA NMOBEPKU
PACXOOOMEPA BO[bl KOPPENTALMOHHOIO [1PK-4.

6.1. BBOOHAA YACTb.

HacToAwas MHCTPYKUNSA pacnpocTpaHAeTcs Ha pacxofoMepbl BOAbI
koppensaumnoHHble [1IPK-4 n yctaHaBnvBaeT METOAUKY X MEPBUYHON 1 Nepuno-
ONYECKOW NoBEpPKMU.

HasHaueHune, cocTas, NpUMHLMN AEWCTBUSA N OCHOBHbIE TEXHUYECKME U
MEeTpONornyeckme xapakTepucTMkn npuBeAeHbl B HACTOALLEM PYKOBOACTBE MO
akcnnyaTaummn MCYH.407453.006 P3.

MoBepka pacxopomepoB OPK-4 ocyuiectBnseTca ¢ NOMOLLbIO yCTa-
HOBKM uMuTaumoHHon UP-OPK, TY 4343-003-17805794-95 ('ocypnapcTBeH-
HbI peecTp cpeacTB namepeHui N2 15192-00).

MepBnyHON NoBepke nopgnexar pacxof4oMepbl NPW BbiMycke U3 npo-
n3BoACTBa Mnu nocne pemoHTta. lMocne nepsuyHon nosepku OPK-43MMAX
OOIXeH OblTb ONnomM6MpoBaH.

Mepuoguyeckon nosepke nognexaT pacxofomMepbl, HaXOAALUNECS B
3KcnnyaTauuy 1 NoABEpPrHyThie paHee NepBUYHON NOBEPKe, MpuU YCNoBUK Le-
JIOCTHOCTM 3aLLMTHbIX NAOM6.

Mpn HapylweHUn LEenoCcTHOCTM 3aWmTHBIX NIIoM6 pacxogomepsbl, Ha-
XOAALLMECs B 3KCMyaTaumm, nogsepraloTcsi NoBepke 1 NiomMmornpoBaHuio.

MexnoBepoyHbI HTEepBan pacxo4omepos - 4 roga.



6.2. ONEPALIN NOBEPKW.

Mpwv NpoBeaeHUM NOBEPKN AONXHbI ObITb BbINOMHEHbI ONepaLmm, yka-
3aHHble B Tabn. 6.

Tabnuua 6.
HanmeHoBaHue Homep nyHkTa lMpoBeneHne onepauuu npu
Onepaunn AOKyMeHTa Mo [MepBuyHoN no- | nepuognyeckomn
nosepke BEpPKe nosepke

1. BHewHWin ocMoTp 6.7.1. Ha Oa

2. OnpepgeneHue no- 6.7.2. Ha Oa
rPeLUHOCTN Pacxopo-

Mepa

6.3. CPE[ICTBA MNMOBEPKMW.

6.3.1. Mpu npoBeAeHUN NOBEPKN AONXHbI 6bITb UCNONb30BaHbI Cpes-
CTBa U3MepeHuii 1 BcnomoraTtenbHoe o6opyaoBaHNe, NepeYmncrieHHble B
Tabn. 7.
Tabnuua 7.

Homep nyHk- | HaumeHoBaHne o06pas3uoBoro cpeacrtsa  M3MeEpeHun unu
Ta OOKyMeH- | BcmomMoratenbHOro cpefactsa MNOBEPKU, HOMeEpP [OKYMEHTa,
Tano nosep- | pernameHTUpyloLwero TexHnyeckne TpeboBaHns K CpeacTBy

Ke

6.7.2,6.7.3 YcraHoBka umutaumorHasa NP-OPK, TY 4343-003-1780594-95

6.7.2 CekyHpomep COC np26-2, TOCT 5072

6.7.2 TepmomeTp pTyTHbIN cTeknAHHbIN, [OCT 27544-87
6.7.2 McuxpomeTp acnvpaumoHHein, TY 25-08.809-70
6.7.2. BapomeTtp M-49-2, FOCT 23693-79

6.7.2,6.7.3 BonbTmeTp yHmMBepcanbHbivi Tuna B7-46/1.

6.7.2,6.7.3 YacTtotomep Y3-63/1 OJIN. 721.007 TY

6.3.2. Bce o6pa3uoBble cpeacTBa M3MepeHus A0oMXHbl UMeTb AeNCT-
BYHOLLME CBMAETENLCTBA O MOBEPKE UM OTTUCKU MOBEPUTESbHBIX KIenMm, oc-
TanbHble cpefcTBa N3MEPEHU A0JIKHbI UMEeTb AENCTBYOLLME CBUAETENbCTBA
0 Kanubposke.

6.3.3. JonyckaeTca npuMeHeHne Apyrux CpeacTs U3MepeHus C aHa-
JIOTMYHBIMUW METPOSIOrMYECKUMU XapaKTePUCTUKAMMU.
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6.4. TPEBOBAHWUA BE3OMNACHOCTMW.

Mpu npoBepeHUN NOBEPKU LOMXHbI ObITb cOGMOAEHbI cnepyowme
TpeboBaHusa 6e3onacHoCTU:

6.4.1. K npoBegeHnio NoBepKM AOMYCKAKOTCA nNuua, ulyymslune Ha-
crosiwee PO 1 npolwiewne MHCTpYKTax No TexHuke 6€30nacHoCTM.

6.4.2. dnekTpousmeputenbHble nNpubopbl 1 ob6opyaoBaHUE LOMXHbI
ObITb HAZIEXXHO 3a3eMIIEHbI.

6.5. YCINTOBUA NMOBEPKMW.

Mpy npoBeaeHUN NOBEpPKM OONMXHbI cobnoaaTbCs cneytoLwme ycrno-
BUS:
TemnepaTypa okpyxatoLlero Bosgyxa ot 1 go 40°C;
OTHOCUTENbHaA BraxHoOCTb Bo3ayxa oT 30 o 80%;
aTtmocdepHoe gasneHune ot 84 oo 106,7 kla;
HanpsixeHue nutaHua ot 187 o 242B,;
yacTtoTa HanpsaxXeHusa NuTaHusa ot 49 go 51Iu.

6.6. MOArOTOBKA K MPOBEOEHUIO MOBEPKW.

Mepepn npoBepeHnem NOBEPKM BbINOMHUTL Crieaylolme MnoAaroToBu-
TefbHble paboTbI:

6.6.1. MNpoBepuTb Hanuune AENCTBYIOLWIUX CBUAETENbCTB O NOBepkKe
(kannbpoBKe) cpeacTB U3MepeHnii, MCNonb3yeMblX NPU NOBEpPKe pacxofoMe-
poB.

6.6.2. Coegunutb OPK-43MNAX n UP-OPK cornacHo cxeme npun. 13
vnv npun. 14 v BbiAepXaTtb BKIOYEHHbIMU He MeHee 10 MUHYT.

6.6.3. MNosepka nposoamnTca npu ycraHosneHHon B APK-43MXX ne-
pemblyke XS8.

6.7. MPOBEAEHUE NOBEPKMW.

6.7.1. BHewHu ocmMoTp.
Mpun BHELWHEM OCMOTpE AOSNXHO ObITb yCTaHOBMNEHO:
® COOTBETCTBME KOMMMIEKTHOCTM U MapKUPOBKM pacxogomMepa TpeboBaHuAM
TEXHNYECKOWN AOKyMeHTauuu;
® OTCYTCTBME MexXaHW4yecKux MoBpeXAeHWn, BNuswmx Ha pabotocnocob-
HOCTb pacxogomepa.
PesynbTaTbl BHELWHero ocmoTpa 3aHocatca B npotokon Ne1 (Mpuno-
XeHune 15).



Pacxopomep Boabl KOppenAumoHHblin OPK-4.

6.7.2. OnpepeneHve NOrpeLwHoCcT pacxogomepa npu NnepBMYHON No-
Bepke.

6.7.2.1. OnpepeneHne NOrpeLLlHOCTM pacxogomepa NpoBOAMTCA Mpu
BbIMNOJSIHEHWN YCIOBUIA .M. 6.6.1, 6.6.2.

6.7.2.2. BBecTn B 3HeproHesaBuUCUMYIO NamaTb pacxogomepa [OPK-
4A1 3HaveHna D=200; L=200; ueHy nmnynbca C=0,1 ' cornacHo n.4.3. Ha-
CTOSAILLEro TEXHNUYECKOro ONMCaHUA U 3aHeCTu ux B NpoTokon Ne2 pesynbTaTtoB
nosepku (Mpwun. 16.).

[Ona pacxopomepoe [PK-4X2 BBoastca 3HaueHnsa D=500; L=500; ue-
Ha umnynbca C =1,0.

6.7.2.3. Ha nepekntoyaTtene genurensa yCTaHOBKU nMmntaumoHHon NP-
IOPK yctaHoButb Tymbnepbl KO, K3, K4, K5, K6 u K7 B nonoxexue “1”, a Tym6-
nepobl K1, K2 — B nonoxeHue “0”. Tym6nep «YIMP» noctaButb B NonoxeHue
«0».

6.7.2.4. Ha nepeknioyaTene 3agepxek yCTaHOBKN nMmntaumoHHon NP-
OPK yctaHoBuTb TymM6nepbl NO, ..., N11 B cooTBeTCTBUM CO CTpokon 1 Tabn.
8 unu Tabn. 9 B 3aBUCUMOCTU OT UCMONHEHUS pacxoaomepa. BoigepxaTb B
TeyeHne He MeHee 3-X MUHYT pacXoAoOMEp Y UMUTATOp B TAKOM COCTOSIHUM.
CHATb NokasaHuWsi YacToToOMepa, PErMCTPUPYIOLLErO NEPUOS BbIXOLAHbLIX UM-
nynbCcOB, pacxoja C mHAukKaTopa pacxogomepa (ans pacxopomepoB [OPK-
4BX-0), a Takxe MunnMamnepMeTpa, U3MepPSIOLLLErO BbIXOAHON TOK (ANnA pac-
xogomepos [IPK-4BX-1). MonyyeHHble 3HaYeHns 3aHecTn B npoTokosn Ne2 pe-
3ynbTaToB MNOBEPKMU.

Pacxogomepbl [ PK-4X1 Tabnuua 8

Qsp, NO | N1 | N2 | N3 | N4 | N5 | N6 | N7 | N8 N9 N10 | N11 Ty, €

M°/y
1130.9 0 0 0 1 0 1 0 0 0 0 0 0 0.3183
565.48 0 0 0 0 1 0 1 0 0 0 0 0 0.63661
376.99 0 0 0 1 1 1 1 0 0 0 0 0 0.95492
188.49 0 0 0 0 1 1 1 1 0 0 0 0 1.90985
47.123 0 0 0 0 0 0 1 1 1 1 0 0 7.63943
11.780 0 0 0 0 0 0 0 0 1 1 1 1 30.5577

" NepBuyHas noBepka pacxofomepa MOXeT NPOBOAMUTCS NpU APYrX 3HaueHusx D, L
n C. Meprognyeckyto NoBepky HeobxoammMo nNpoBoanTb Npu 3HadveHusx D, L n C npu-
Be[ieHHbIX B nMacrnopTe pacxogomepa. MNporpamMmma ansa pacyeTa NoBepOYHON Tabnmupl
ANa NoBEpPKW Npu Apyrnx peanbHbix 3HaveHuax D, L n C Haxopgutca Ha auckeTte, BXO-
OsLLen B KOMMNEKT NnocTaBku pacxogomepa (cpann drkchk.exe).

2 Mpu npoBeAeHWe NOBEPKM [71s 3HaYeHuid D > 1000 MM, Mocre yCTaHOBKU NepeKio-
yaTenen 3agepXkn HeobxoaMMo BbigepxaTb He MeHee 10 MUH.
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Pacxopgomepbl [JPK-4X2 Tabnuua 9

va NO [ NT | N2 | N3 [ N4 | N5 | N6 | N7 | N8 | N9 N10 | N11 T, C

M°/4
7068.6 0 0 0 1 0 1 0 0 0 0 0 0 0.50929
3534.3 0 0 0 0 1 0 1 0 0 0 0 0 1.01859
2356.2 0 0 0 1 1 1 1 0 0 0 0 0 1.52788
1178.1 0 0 0 0 1 1 1 1 0 0 0 0 3.05577
294.52 0 0 0 0 0 0 1 1 1 1 0 0 12.2230
73.631 0 0 0 0 0 0 0 0 1 1 1 1 48.8923

MpoBecTn aHanornyHble onepauuu Ans BCEX OCTalbHbIX 3HAYEHUN
uMnUTMpyemMoro pacxoga. lNMonyyeHHble 3HayeHnsa 3aHecTun B npoTokon Ne2 pe-
3ynbTaToB NOBEPKMU.

6.7.2.5. B pacxopomepax JPK-4BX onpefnenvtb No nHaukaTtopy npu-
paweHne o6bEma, Ans Yero HeobxoAnMMO AOXAATbCH, KOrAa uHAnKaTop ne-
PEKNIOYMTCA Ha MHAMKALWIO pacxofa M HakomnneHHoro o6béma no JaHHoMy
KaHany 1 HaxaTb KHOTMKY «*», 4To NpuBedg&T K uKcaLmm 3TMX napaMeTpos.

YcTaHoBUTL Ha nepekrtoyaTene 3agepxek yctaHoBku MP-PK Tym6-
nepbl NO...N11 B cooTBeTCTBMM C TpeTben CTpPoKon Tabn. 8 unu 9. ameHe-
HWe MoKas3aHWMM MHAMKAaTOopa AOMXKHO MPOUCXOAWUTb BCAKUW pa3 Npu MosiBNEHUN
BbIXOAHOr0/BXO4HOIro uMnynbca. B MOMeHT nameHeHns o6bEma Ha MHAMKATO-
pe BKNo4YNTb cekyHaomMmep. Yepes Bpemsi T~3 MUH. B MOMEHT O4epefHOro n3-
MeHeHUsi o6bEMa Ha WHAMKATOpE BbLIKNKYUTL CekyHaomep. [MpupalieHue
o6béma n Bpems 3aHecTn B npoTokon N22. [Nocne npoBepku CHOBa HaxaTtb
KHOMKY «*», BOCCTAHOBMB PEXWUM CMEHHOI MHAMKALMN .

6.7.2.6. B pacxopomepax JPK-4B npoBepuTb NOrpeLHoCcTbL n3mepe-
HWsi BpeMeHn HapaboTKu, Ana Yero HeobxoANMO NMOAKIYNTE YacTOTOMEpP B
pexume namepeHnsa nepnopa K koHtaktam XS4:1 n XS4:2, Ha KoTopble BbIBO-
OUTCA UMMYNbCHBIVA CUrHan, Nep1uoa KOToporo paBeH 1 c.

6.7.3. OnpepeneHue NorpewHoOCT! Npu NepUoaNYECKOV MoBEpKe.

6.7.3.1. Perynupyrwmmm BEHTUAAMN OCTAHOBUTb OBUXEHUE XNOKO-
ctn B TpybonpoBoae v He cnuBaTb eé. NpoBecTu onepauum no n.n. 6.7.2.2-
6.7.2.6.

6.7.3.2. Mpu oTcyTCTBMM Heobxoammoro o6opyaoBaHus Ans npoee-
OEeHNA NeprvoamMyecKon NoBepKN pacxogomep Heo6xoaMMoO AEeMOHTUPOBATL U
OTNpaBuTb Ha NpeanpuaATue, obnapawLiee HeobxoanumMbIM 060pynOBaHMEM U
MMEIOLLLETO NPaBO Ha MX NPOBEAEHME.

'B OBYXKaHanbHOM pacxoaomepe kaxapii Al nosepsietca no n.n. 6.7.1-6.7.2.5.




6.8. OBPABOTKA PE3YNIbTATOB U3MEPEHWH.

6.8.1. [lns BCcex pe3ynbTaToOB M3MEPEHWI Nepuoaa onpeaenuTb rno-
rpeLwHocTb no hopmyrne:
-T

5T ="0 " Tee100% 5
T : (5)
roe Tui - pesynbtaT uaMepeHus;

Tpi - pacyeTHbIN Nepuoa.
Benununna Tpi npuBepeHa B Tabn. 8 n 9

Pi

6.8.2. [1nqa Bcex pe3ynbTaToB N3MEPEHUS pacxoaa No uHAnuKaTopy on-
penenuTb NOrpeLHocTb No popmyne:

5Q =2 =i 4100 7
(7)
Pi
roe Qui — pacxop, no HAnKaTopy;

Qpi — pacyeTHbIV pacxoa.
BenuunHa Qp; npuBeaeHa B Tabn. 8 n 9

6.8.3. [AnAa Bcex pe3ynbTaTtoB MU3MEPEHUs ToKa onpeaennTb norpeLw-
HOCTb no dopmyrne:
[ .
gl =" P ¢100% (8)
I

max
roe lyi- pe3ynbTaT U3MepeHus;

Ipi - pacyeTHbIN TOK
max= 5 MA - anda curdana 0 — 5 mA
Imax= 16 mA - gnsa curHana 4 — 20 mA
Onsa curHana 0 — 5 mA 3TOT TOK paBeH:
Q..
lp =5 e~ (9)
I
Ona curHana 4 — 20 mA:

o =4 +16 oo (10)
|

roe Q) — npuBeaeHHaa B nacnoprte BeJindnHa pacxona, npu KOTOpOVI
TOK OOCTUraeT MmakcnmMmyma.
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6.8.4 [1na pacxogomepos [JPK-4B npy o4HOM 3Ha4YeHU UMUTUPYEMO-
ro pacxofa onpeaenuTb NorpewwHocTb u3aMepeHus o6béma no NHAMKaTopy no

¢opmyne:
AV = ViV, 100 (11)

])
roe Vy - uaMeHeHne o6bEma no nHamkaTopy,
Vp = Qixt/3600 — pacyeTHOe n3MeHeHve 06bEMa;
Qi- UMUTMpPYEeMbIN pacxog;
t — Bpems, U3MepeHHoe CeKyHAOMEpPOM, B TEYEHUU KOTOPOro npo-
N30S0 N3MEHEHWE NOoKa3aHun HankaTopa.

6.8.5. BbluncnnTb NOrpeLHOCTb M3MEPEHUSA BPEMEHN HapaboTkn Npu
KOHTpOSie BpeMeHn YyacToTomepom no dopmyne:

dt =" "1 .x100. (12),
l,

roe t » =lc - pacueTHoe Bpems

{ - V3MepeHHOoe 4acTOTOMEPOM BpeMs
6.8.6. Pe3ynbTaTbl NOBEPKU MPU3HAIOTCHA NONOXUTENBHLIMU, ECIN Bbl-

NOJHAITCA YCIOBUS:

— Haubonbluasa U3 norpeluHocTen no n.n. 6.8.1, 6.8.2, 6.8.4 He NpeBbIlWIAET
no abcontoTHon BennynHe 0,5% npu nameperuun obvema n 0,5% npum n3-
MepeHun pacxoaa no UHAMKaTopy;

— Haubonbluasi U3 norpeLuHocTel no n. 6.8.3. He npeBbIWaeT No abcontoT-
How BenuyuHe 0,5%;

—  MorpeLHocTb no n. 6.8.5. He nNpeBblwaeT No abcontoTHo BennyuHe 0,1%
npy M3MEpPEHUN YaCTOTOMEPOM.

6.9. O®POPMJIEHUE PE3YJIbTATOB NMNOBEPKMW.

6.9.1. MNMonoxutensHble pe3ynbTaTbl NOBEPKM OPOPMIAITCA cBUAe-
TENbLCTBOM O MOBEPKe M 3anucblo B NacrnopTte pe3ynbTaToB U AaTbl NOBEPKU
(npv 3TOM 3anucb fonxHa 6bITb yAOCTOBEPEHA KNENMOM).

Mpw HeBbINONHEHWe ycnosuin N.6.8.6 pe3ynbTaTbl NOBEPKM OPOPM-
naTca npotokonom Ne2.



Mpunoxexune

Akyctnyeckmne npeo6pasosatenu OPK-4All u ux yctraHoBka

3010+£10

19

22

‘xxxxxxxxxxxxx)‘\xxxxxxxxxi :

JInnug casu All u JIPK-43911

1 ! |

Puc. 1
L=(0,8—1,2)D
10xD #,’ ’J_' 2xD D
L1 ]
Puc. 2
L=(0,8—1,2)D
5xD . 2xD

Pwuc. 3



CTpykTypa ycnoBHOro o6o3HayeHus pacxogomepa soabi PK-4

APK - 4B11 -1 - 485

A — 3NeKTpOHHbI npeobpa3oBa-
TEMNb C UMMYNbCHBIM BbIXOOM;

B — anekTpoHHbIN NpeobpasoBa-
TenNb C UMMYIbCHBIM BbIXOLOM

1 OKOHeYHbI Npeobpa3oBaTersib

C UCTOYHWKOM MUTAHNS

1 — oOpHOKaHanbHbI C AnaMeTpoMm
Tpy6bl fo 350 MMm.
2 — oOpHOKaHanbHbIi C AnaMeTpoMm

Tpy6bl 6onbLie 300 Mm.

11 — [OBYXKaHamnbHbI C AMamMeTpom
Tpy6 Ao 350 mm.

22 — pABYXKaHamnbHbI C AMameTpom
Tpy6 6onblue 300 MM.

12 — pByXKaHanbHbIN C QUamMeTpom
Tpy6bl A0 350 MM. No ofHOMY KaHany
1 ¢ anameTpom Tpy6bl cBbiwe 300 MMm.
no Apyromy KaHamny

Hanuuue nopta RS-485

0 — OKOHeYHbIn Npeobpa3oBaTtenb
6e3 TOKOBOro BbIXOAHOrO cUrHana

1 — OKOHeYHbIn NpeobpasoBaTtenb C
TOKOBbIM BbIXOAHbIM CUrHanoM
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Fa6apuTHO-yCTaHOBOYHbIE pa3Mepbl
npeo6pasoBarena APK-439MXX

e - r r.

MpunoxeHune

ﬁ@ ﬁﬁ
Puc. 1

Fa6apuTHO-yCTaHOBOYHbIE pa3Mepbl
npeo6pasoBatensa [PK-40MX

X ] Y

: o9 PHE e

i’y

a4 o E
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w
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o ime |
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Puc. 2
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APK-400MX

out

Bnok-cxema pacxogomepa Boabl

KoppensiumoHHoro [1PK-4

APK-43MAX
o
INP2_| S
g
INP1

o1
ryv1 ryyz

AM4  |AN3
—
n1 n2



MpunoxeHne

Bnok-cxema KoppenssUMOHHOro AUCKPUMUHaTOpa

KO

K komnbloTepy

COR

D
o SIN
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RD @ \ / < INP1
INP2
out1
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Bnok-cxema npeo6pasoBarens APK-40MNX

APK-40NX

Finp

Yre

Fout

KI/I_'\
_l/

LAN

lout -

lout + /1_
\‘_

nHAO

B

1

~220 B 50I'y

Finp — BxogHOM curHan B BUae MMnyJibCoB TOKa
Fout — BbIXOQHOW CcUrHan «BbIXOZA OnTonapbi»
lout — BbIxogHOM TOK 0-5 unun 4-20 MA




MNpunoxeHune

MpoTokon uamepeHus pasmepoB yctaHoBku [APK-4AMN

A1

MpoTokon nsmepeHus pasmepon yctaHoBku OPK-4AIl.

CeueHune A1-B4

CeueHue A,-B:2

PacctosiHue mexay wtyuepamm

S11 So1 L1+

S12 S22 L1z

S13 S23 L13
dA11 dA21 I—21
dA12 dAzz L22
dB11 de1 L23
dBi, dB,,

D; D,
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YcTtaHoBKa npeo6pa3oBaTtens akyctuieckoro All Ha Tpy6onpoBogax
Wryuep

?38

40

®35

Puc. 1

YcTaHoBKa wWTylepa

1

% l /

/

| S AN

Puc. 2

1 — Wryuep
2 — Tpy6onpoBog,



Mpunoxexne

YctaHoBka All Ha Tpy6onpoBoA C UCNONb3OBaHUEM
KOHAYKTOpPOB

1 - Wryuep
2 — KoHpyKTOop
3 — Tpy6onposop,
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Cxema coeauMHeHU 1 nogkno4veHun pacxogomepa APK-4

ola <+| a -
NEEREEE LOPK-43M1XX
X X
OPK-4nn
-] N -] N / /
/
o e B =
g =11] +Up
w| ™.2] Fout
&3] -up
) P P
N| ~ N| ~ HanpaBneHue
ol al <|al - ABUXeHUs
X|zlc x|zl XKUOKOCTH
o] < 0| <
Puc. 1 ~220B
X6 X31 (X32) X1
+Up |1 1| +Up 220B |1
Fout | 2 2 | Finp+ 220B | 2
-Up |3 3| -Up
X5 K X41 (X42) X51 (X52)] lout
K+ |1 Tennosbi- 1] K+ I+ |1
3 |2 uncnutenio 2| - I- 2
X7
Llenb
ENT | 1 ynpaBfieHus X61 (RS232) K komnbloTepy
EN2 | 2 X7 (RS485) RXD | 3] ans cunTbiBa-
XS8 1] DO+ TXD |2] WAapxvea
TEST | 1 2| DO- GND |1
GND | 2 3| GND
OPK-43MNMAX OPK-400MX

Puc. 2




MpunoxeHue 44.

MoaknioyeHne APK-43MNAX B pexxume nporpaMmmMmupoBaHus

XS10 (OPK-43MNAX) DB9 (COM)
™ |3 2| Rx
RX |2 3| TX
GND |1 5| GND
S~ —
—~—
Kabenb nporpaMmupoBaHus
an MnK

+—— e -:=—. —_—

Puc. 1. NopxntoyeHne OPK-43MNAX K koMnbloTepy

XS10 (OPK-43M®X) DBY (posetka) DB9 (Bunka) X61 (APK-40MX)

™X |3 2] RX RX 12 X 3] T™X
RX |2 3] TX ™ 13 2] RX
GND | 1 5] GND GND | 5 1] GND
- _J — _
~— ~—
Kabernb nporpaMMupoBaHus Kabernb-nepexoaHuK

an on

Puc. 2. Moakntoyenne OPK-43MAX k OPK-40MX

OPK-40TI1

MeTKa

MeTKa

\ ELII x61
IO xe2

Puc. 2a. PacnonoxeHue pazbemoB X61 1 X62 B 6noke [PK-40T01
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Opl'aHVISaLWIﬂ YTeHusa apxmBa

X61 (APK-400X) DB9 (po3eTka)
TX 3 2 RX
RX 2 3 TX
GND |1 5] GND
~— _
——
Kabenb nporpaMMupoBaHus
on nK
— = ——f— }—
Puc. 1. MogknioyeHne OPK-40MX kK koMnbloTepy
X62 (OPK-40MX) DB9 (Bunka) X1 (HAQ-4)
RX 1 2 TX 2 TX
TX 2 3 RX 3 RX
+5V |3 4 Vin 4 Vin
GND |4 5] GND 5] GND
- _J

-~
Kabenb-nepexogHuk ans HA-4

on
—
BLS4
Puc. 2. Moaknioyenne HAO-4 k OPK-40MX
COM (MK) X1 (HALO-4)
RX 2 2 TX
TX 3 3 RX
DTR |4 4 Vin
GND |5 5] GND

I'IKI::G%H
—



Puc. 3. Mogknioyenne HAD-4 K KoMmnblOTEPY
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MpunoxeHwue 46.

Cxema coeguHEHUN N NOoAKNOYEeHUNn
pacxogomepoB [PK-4A npu noBepke

-Up +Up

X6
+Up |1
Fout | 2

R=300..5000m

Xs14
INP1
GND
INP2
GND
ouT
GND

XS8

TEST | 1
9B
GND | 2 j

Bbixoal

Bbixoa2

Bxon

OO~ |WIN|=-
NN NBNE

9B

&—

NE

OPK-43MAX WP-IIPK

Y — yactoTtomep
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Cxema coeAMHEHUN U NOAKMNIOYEeHUN
pacxogomepoB [1IPK-4B npu noBepke

Y1
~220B
X6 X3 (X32) X1
+Up [1 1| +Up 220B |1}
Fout |2 : 2| Finp+ 220B | 2
-Up |3 o, 3| -Up
X5 (X52) X€ (RS232)
MA 1| 1+ RXD |3
2| - TXD |2
GND |1
XS4
Y2 1| TIME | X7 (RS485)
2| GND DO+ | 1
DO- | 2
GND | 3
AOPK-40MNX
XS14
INP1 [1 1 Boixoad |
GND |2 |—o——o¢— 2]
INP2 |3 1 Boixon2 |
GND |4 |—¢ — 2
OUT |5 1] Bxop
GND [ 6 |— 2]
XS8
TEST [ 1 —T1[ 9B
gn 3 0 A o2
OPK-43MAX UP-APK

Y1, Y2 — yactoTtomep; MA — MunnnamMmnepmeTp



MpunoxeHune 48.

MpoTtokon Ne1
BHeLLHero ocMmoTpa pacxogomepa APK-4
Ne

Pe3ynbTaTbl BHELWHEro ocMoTpa

NonoxwuTtesbHble, oTpulaTesbHbIe;

yKa3aTb B YeM HECOOTBETCTBME TPeBGOBaHMAM TEXHUYECKON AOKYMEHTaLMWN U HACcTOALLEN UHCTPYKLMK

WcnbiTanne nposoaun / /.

Oata
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MpoTokon Ne2

pe3ynbTaToOB NoBepku pacxogaomepa [1PK-4

Ne

O6pasuoBble cpeacTtBa U3MEpPEeHUs:
umutaTtop MP-OPK N2 ;

yactoTomep N2

YcTaHOBOYHbIE AaHHble: D = ;L= ;C=
Mmutnpyemsbiin Mepuop BbIXOAHOrO CUrHana, c. MorpewHoCTb,
pacxoa, M3y PacueTHbIn M3mepeHHbIn 3, %
VIMUTMpYyeMbiit Pacxop no uH- v, % Ip, MA In, mA i, %

pacxog, M°/y

auvkaropy, My

Mutnpyemsoiin
pacxog, M>/4

MN3mepeHHoe | N3mepen- |PacueTHoe nameHe-
N3MeHeHune 03613- Hoe Bpems, | Hue o6bema, M°/u
ema Vy, M c

3V, %

I'IpOBepKa CYyeT4yMKa BpeMEHN Hapa6OTKVI.

PacueTHbIn nepuog, ¢ M3mepeHHbIN nepuop, ¢ o1, %

Pe3ynbTaTbl NOBEPKU NPU3HAOTCS

McnbiTaHne npoBoaun / /.

Oata




MpunoxeHwne 50.

Ouana3oHbl n3aMmepsieMbiX pacxonoB.

Deuyrps MM | Qmin, M4 | Qmax, M4 Dauyrps MM | Qmin, M4 | Qmax, M4
80 2.7 181 600 102 10200
100 4.2 283 800 181 18100
150 6.4 636 1000 283 28300
200 11.3 1130 1200 407 40700
250 17.7 1770 1600 724 72400
300 254 2540 2000 1130 113000
400 45.2 4520 2400 1630 163000
500 70.7 7070 4000 4520 452000

B Tabnuue npvBefeHbl AUana3oHbl U3MEPEHUs TONbKO AN HEKOTO-
pbiX AvamMeTpoB Tpy6onposoaos. [Ans onpeneneHns MUHUManbHOro U Makcu-
MarnbHOro pacxofoB AnsA KOHKpeTHoro Tpy6onpoeoga Heo6XoAMMO BOCMOSb-
30BaTbCsl OAHON U3 crieaylowmnx opmMyI:

- Ana 80 <Dguyrp < 150 Qmin =4,24 *10_4 * Dzeuymp )
—4 2

- ana DBHyTp >150 Qmin :2583* 10 * DeHymp

- Aanano6oro Deuyrp Q,mlx =2,83 ¥107 * Dgzyymp

B nprBefeHHbIX hopMynax u B Tabnuue:

- Deuyrp — BHYTPEHHUI AnameTp TpyGonpoBoaa, Mum;
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Qmin — MUHUMarbHbIN U3MePSAEMBbIN pacxon, M™/y;
Qmax — MakcMMarnbHbIN U3MepsaeMbld pacxon, M /4.



MpunoxeHune 18.

CBeToaMoaHasi AMarHocTuKa paboTbl.

puoan4ecku MmuraroT

MWPOBAHO UCMOJSTHEHNE
npubopa

Ne CocTosHue gnarHoctu- | Tunosble COCTOAHMA MpeanpuHumaemsble
n/n_ | Yecknx cBETOAMOLOB aencteus
1 | — muraer HopmanbHasi pabota npu-
Il — He ropuT 6opa
11l — ropuT 3eneHbiM
LiBETOM
2 Il — ropuT KpacHbIm OTCYTCTBYET KOPPENAUMSA:
LBETOM - pacxof Bbllwen 3a npe- - U3MEHUTb pacxop,
Oernbl n3MepsieMol CKOpo-
ctn notoka (0,1-10 m/c)
- B NOTOKE MMEETCs Hepac-
TBOPUMbIN BO3AYX - YBENMUUNTL AaBneHune
- nepe M3MepuTeNbHbIM B MarucTpanu
y4acTKOM UMeeTCs Crusi- - BblbpaTb Apyron
HVe NOTOKOB C pa3Hoii Yy4acTOK AJ15 yCTaHoB-
Temnepartypon kn OPK
- ANVHBI NPSIMbIX Y4aCTKOB
He COOTBETCTBYIOT Tpebo- | - YCTAHOBUTb B COOT-
BaHusM P2 BETCTBUM C TpeboBa-
Husmn PO
3alumMTa no uHTerpany:
Il — ropuT 3eneHbIm - Np16OP BbIMNOMHSIET U3-
LBeToM MepeHUs, HO UMeIoTCSA - OTKIIOYNUTb 3aLLUTY
hakTOopbl, BAMAOLWMNE HA no uHTerpany (ycra-
MoCTpOeHUe Koppensauu- HOBWTb NEPEMbIYKY Ha
OHHOW 3aBMCUMOCTU pasbem XS6)
cpaboTanu o6e 3almThbl
Il — roput xXenTbiM LUBe- | (3awwmTa No KoppenaAuun n
TOM nHTerpany)
3 11l = ropuT KpacHbIM Pacxop B Tpy6onposoae YBenunuutb pacxop,
WM XENTbIM LiBETOM HVXe HUXHero npegena WITM CKOPOCTb MOTOKa
4 Il v lll cBeToamoabl ne- | HenpaeunbHo 3anporpam- | Mpubopsbl 1-ro ucnon-

HEHWS A0NXHbI ObITb
3anporpaMMMpoBaHsbl
Ha [y 80-350 mm,
npubopsl 2-ro ucnon-
HeHua Ha Oy 300-4000
MM




MpunoxeHwne 52.

MoHTax OPK-4Al Ha TpyObl HaNOpPHbIe U3 NONU3TUNEeHa
(FrOCT 18599-2001).

19.1. Pa3meTKa, BbluucnexHue D, L.

Ha noBepxHocTu TpybGonpoBoga HaHecTu Menom (nubo CBETMbIM
MapkepoMm) MeTKy A4 (CM. npwun. 7). Mpu 3Tom gnuHa npsiMmoro yyacTka Tpy6o-
npoBoja nepen 3Tol MeTKOMN A0JXHa ObITb paBHa AJIMHE, yKa3aHHOW B . 2.

Mpunoxutb Hynesyto oTMeTKy pyneTtkun (FTOCT 7502-80) k meTke A1 n
C NOrpeLHoCcTbo He 6onee 1 MM. U3MepUTb ANMHY OKPYXHOCTU TpybonpoBo-
na S11 No BHELUHEMY ANAMETPY.

He cmewan HyneBylo OTMETKY pyneTKM OTHOCUTENbHO MeTKuM A4, MO
OTMEeTKe 3Ton pyneTku pasHon 0,5 Sq1 HAHeCT Ha NPOTUBOMONIOXHON CTOPO-
He Tpyb6onpoBoaa MeTky Bi.

Bce meTku ans ynobctBa MOHTaxa XenaTenbHO HaAHOCWUTb B BUAe
nepneHauKynAapHO CKpELLEHHbIX NIMHUIA, OAHa M3 KOTOPbIX MPOXoAuT BAOMb
ocu Tpybonposoaa.

Ha ropusoHTanbHbIX U HaKNOHHbIX TpybonpoBoaax ocb A1B4 gonxHa
ObITb NPUBNNINTENBHO rOPU3OHTasNbHa. B MCKNIOYMTENBHBLIX Cry4Yasx (no co-
rnacoBaHuIO C 3aBOAOM-U3roToBUTENEM) AOMYCKAeTCH OTKIIOHEHUE OT ropu-
30HTanu Ha yron po 45 rpaa. Ha BepTukanbHbix Tpy6onpoBogax pacnonoxe-
Hue ocn A1B1 Npon3BONbHO.

lMpon3BecTn namepeHnss ANWHbI OKPYXHOCTW ewe ABa pasa. [lony-
YeHHble pe3ynbTathl (ANNHbI S11, S12 N S43) 3aHECTN B NPOTOKON U3MEPEHUI
pa3mepos (npun. 19).1

BbluMcnutb BHYTpeHHUI anameTp TpybonpoBoaa B cederHnn A4-B1 no
(i)opmynez:

D :811 +S, +S4 —2x%e>

! 9,425
roe e - ToNwuHa CTeHKKN Tpy6bl (ghakmuyecku uamepeHHasi)
MonyyeHHbIN pe3ynbTaT 3aHECTU B MPOTOKOST UBMEPEHUIA.

"Bce n3MepeHus criegyeT NPOBOAMTL COBMECTHO C NpeACTaBUTENIEM PervoHanbHbIX

opraHoB [loccTaHAapTa, Ybsi IOANUCH U NeYaTb AOMXHA CTOSATh NOA, MPOTOKONIOM U3-

MepeHUN.

? Bce BbIMMCIEHVS 30€Ch U fanee NPOBOAUTbL C TOYHOCTBIO A0 4-ro 3HaYaLlero 3Haka.
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MpunoxunTb K LLEHTPY OTBEPCTUSA B MeTKe A XECTKyl pelKy Tak, 4YTo-
6bl OHa NNOTHO Npunerana kK 60koBo NoBepxHOCTK TpybonpoBoaa (3To Heob-
XOOUMO Ans Toro, 4Tobbl AaTUYMKU B pasHbIX cevyeHusix TpybonpoBoaa Haxo-
OUNUCb B MJTIOCKOCTU, COBMAfAloLWEN C ero OcCblo; OOMYCK Ha OTKIIOHEHWe
perkn oT ocu — 3 rpaf.) U HAHECTU Ha 3TOM penke MeTKy A2 Ha paccTosiHum L
~ (0,8 + 1,2)eD1 (HO He meHee 80 MM.) OT LEeHTpa YNOMSHYTOro OTBEPCTUA.
MpoBecTu Te Xe onepauuun, HO ANst OTBEPCTUA C LLEHTPOM B MeTKe Az 1 nony-
4YnTb MeTKy Ba.

MoBTOPUTL BbilENEepeYnCrieHHble onepaunn Ans MeTtok Az un Bs. 3a-
HEeCTU B MPOTOKOJS 3HAYEHUs: Sz1, S22, Sos.

Bbluncnutb BHyTpeHHUI guameTp TpybonpoBoga Dz B ceveHun Ag-
B2.no coopmyne:

:Sz1 +S8, +S,

DZ
9,425

— 2 xe

BbluncnuTtb M3MepeHHLIN BHYTPEHHU anameTp Tpybonposoga D no

copwmyne:
D - D__+ D 2
2 .

PesynbTat 3aHeCTn B NPOTOKON U3MEPEHUSA pa3MepoB.

Tpu pa3a namepuTb paccTosHUE MeXAy AaTYMKamMu C OAHOW CTOPOHBbI
- L11, L12, L13 v ¢ apyrow - Lo1, Loz, Laa.
L=L11 +L12+L13 +L21 +L22 +L23 .
6
PesynbtaTt 3aHecTn B NpOTOKON M3MepeHusa pa3mepoB. [Jonycku Ha
YCTaHOBKY AaTYMKOB Ha NAacTUKOBble TPyObl aHanormyHbl 4onyckam ans me-
Tannuyeckunx Tpyo.

1

M3mepeHus NponsBoauTb LUTAHrEHUMPKYIEM C TOYHOCTbIO He MeHee 0,1 MM, ecnu
pacctosiHue L <200 mm. Ecnu L 200mMM, namepeHne npon3BoauTb pyneTKon ¢ ToY-
HOCTbIO HE MeHee 1 MM.



MpoTokon nsmepeHus pasmepoB yctaHoBku OPK-4All.

CeueHune A1-B4 CeueHue Az-B; PaccTtosiHue mexay wtyuepamu
S11 So1 L14
S12 S22 L1o
S13 S23 L13
E L2+
D1 D2 I—22
L23

D L

[IONXHOCTb, NOANUCH, (PamMUnua, MHULMansI

paTa

19.2. YctaHoBka All Ha TpyOy.

1. YctaHoBUTb 4 xomyTa Ha TpyOy (NnpocnabneHo) ¢ TakuM pacyeToM, YTobbl
BCTaBUTb MO, XOMYTbl NAACTUHbI C YCTAHOBIIEHHLIMW HA HUX YETbIPbMS BUH-
Tamu M3.

2. CHATb C NNACTUH HaKUOHbIE ranku.

3. YcTaHoBUTb AnameTparibHO NPOTUBOMONOXHbIE NACTUHBI MO XOMYThI Ta-
KuM obpa3oMm, 4Tobbl LLeHTpbl METOK Ha Tpybe M Ha nnacTuHax coBnaganu.
XOMyTbl AOMXHbI NPOXOAMUTb MO fbICKaM MAacTuH.

4. Cnerka 3aTaHyTb XOMYTbl, Habnoaas 3a TemM, YTo6bl LLEeHTPbI MAACTUH U Me-
TOK Ha Tpy6e 6biny COBMELLEHBI.

5. MNocTeneHHo BbIKPYTUTL BUHTLI M3, Npu 3TOM noaTarnsasa xomyTbl. Kpute-
pueM OKOHYaHWSA YCTaHOBKW MNACTUH SIBNSIETCA KacaHue MpoAOoSfibHOM Ocu
NAacTUHbl CTEHKM TPyObl, MPM 3TOM HE CTOUT NepeyCcepACTBOBaTL C HaTaAXe-
HMEM XOMYTOB, AOCTATOYHO, YTOObI Crnerka BbINPSAMUIINCL YYacTKU XOMYTOB,
He conpukacatoLimecs ¢ Tpybon.

6. MNoBTOpPUTL N.M. 2-5 ANA BTOPOro Ce4YeHuns.

7. CMasaTb AOHbIWKK AaTtynkoB cMaskon (KO, nuton, conmaon v T. n.).

8. BctaButb fatunku All B OTBEPCTMA NNACTUH M 3aKPenuTb UX HaKMOHbIMM
rankamu.
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lMpumedaHue. Konmpornbk npasunsHocmu ycmaHosku All MOXHO nipou3eecmu
C nomowbro ocuyusnnozpadgha. s 3moao Heobxodumo nodKIYUMb 0amyuku
k 6noky 3l (APK-3, APK-4) u cHamb ocyusnnozpaMmbl 8 KOHMPOJIbHbIX MOY-
kax KT1-KT4. CueHnan OormxkeH 6bimb cuHycoudasnbHOU popMbl, Yacmomou
okono 8 kl'y, amnnumyda 3agucum om Auamempa U Om 4ucmomabl XUOKO-
cmu: om 2 do 12 eonb (pasnuvue He 6onee 25%). Ecniu amnnumyda meHe 2
807/1bm, Mo Heobxodumo NOOMsIHymMb COOMB8EMCMBYWYH HaKUOGHY0 2alKy.



MpunoxeHue 20.

YcTtaHoBKa npeo6pa3soBartenen akyctudyeckux AAPK-4Al Ha TpyObl Ha-
NOpHbIe U3 NONU3ITUNEHa.

1. YcTaHoBKa NNacTuH Ha TpyGbl HANOPHbIE U3 NONU3TUIIEHA C NMOMOLLbIO XO-
MYTOB.

ARCKIA Nog XOoMETH

MAgcTrHO
- @ & Buant M3

AFMETHO (PUCKKM) HO NADCTHHE

L=00.5-1,220

TeYE0 HONOEHOA HE NOAMSTHASHO

PasMeTRO (RHCHKM) HA OAQCTHHE

COBMECTKMTE C PO3METKDA HO TPYEE W3
5 5 = MNOANSTUAEHA B BKMLE MEPMNEHLWMKE AAPHO
_] [_ CKPEWEHHEX AMHWRA, Q4HO M3 KOTOPHX

Eﬁ kﬁ MEOXO4MUT BALOAE OCKM TDOMER

[& ] &l

NAQGTHHD

KoMuT (CTAXKa)
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2. YcTaHoBKa npeobpasoBaTenei akyctudyeckux OPK-4Al Ha Tpy6bl Hamnop-
Hble U3 NoNNaTUNEHa.

3
=
- &
[=]
H
MaRKA  HOKALHOA
L - TPY¥EQ HAMNQPHOA ME NOAMSTHMAEHD
2 - lrFPecErROzOBOTE L J:§ ;
ORYCTHUECKMIA Al
3 - MNAdcTUHA
4 - MNaAkd HAKKMAHOA
3 - XoMmoaT (CTaxko pooHl2
& = BuHT M3 ME7 %15

Pepakuua ot 14.03.2011
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https://td-automatika.ru/contact/

	РУКОВОДСТВО ПО ЭКСПЛУАТАЦИИ

	СОДЕРЖАНИЕ.

	1. НАЗНАЧЕНИЕ, СОСТАВ ИЗДЕЛИЯ И КОМПЛЕКТ ПОСТАВКИ.

	Комплект поставки.


	2. ТЕХНИЧЕСКИЕ ХАРАКТЕРИСТИКИ.

	3. УСТРОЙСТВО И ПРИНЦИП ДЕЙСТВИЯ.

	3.1. Описание ДРК-4ЭП.

	3.2. Описание преобразователя ДРК-4ОПХ.


	4. УСТАНОВКА РАСХОДОМЕРА И ПОДГОТОВКА К РАБОТЕ.

	4.1. МОНТАЖ ДРК-4АП.

	2	9,425	2

	6

	4.1.1. ДОПУСКИ НА УСТАНОВКУ ДАТЧИКОВ.

	4.2. МОНТАЖ ЛИНИЙ СВЯЗИ.

	4.3. ПОДГОТОВКА ПРЕОБРАЗОВАТЕЛЕЙ ДРК-4ЭПАХ И ДРК-4ОПХ К РАБОТЕ.

	4.3.1. Запись данных в ДРК-4ЭПАХ с помощью компьютера.

	4.3.2. Запись данных в ДРК-4ЭПАХ с помощью ДРК-4ОПХ.


	5. ИНСТРУКЦИЯ ПО ЭКСПЛУАТАЦИИ.

	5.1. УКАЗАНИЕ МЕР БЕЗОПАСНОСТИ.

	ГОСТ 12.2.007.0-75.

	5.2. ПОРЯДОК РАБОТЫ, ТЕХНИЧЕСКОЕ ОБСЛУЖИВАНИЕ


	Q   4 Q 16

	5.3. РАБОТА С АРХИВОМ

	6. МЕТОДИКА ПОВЕРКИ РАСХОДОМЕРА ВОДЫ КОРРЕЛЯЦИОННОГО ДРК-4.

	6.1. ВВОДНАЯ ЧАСТЬ.

	6.2. ОПЕРАЦИИ ПОВЕРКИ.

	6.3. СРЕДСТВА ПОВЕРКИ.

	6.4. ТРЕБОВАНИЯ БЕЗОПАСНОСТИ.

	6.5. УСЛОВИЯ ПОВЕРКИ.

	6.6. ПОДГОТОВКА К ПРОВЕДЕНИЮ ПОВЕРКИ.

	6.7. ПРОВЕДЕНИЕ ПОВЕРКИ.

	6.8. ОБРАБОТКА РЕЗУЛЬТАТОВ ИЗМЕРЕНИЙ.


	Q

	4  16

	Q

	100

	6.9. ОФОРМЛЕНИЕ РЕЗУЛЬТАТОВ ПОВЕРКИ.

	Акустические преобразователи ДРК-4АП и их установка





	ДРК - 4В11 – 1 - 485

	Габаритно-установочные размеры преобразователя ДРК-4ЭПХХ

	Габаритно-установочные размеры преобразователя ДРК-4ОПХ

	Блок-схема расходомера воды корреляционного ДРК-4

	TD RD

	ФВС

	RAM

	Установка преобразователя акустического АП на трубопроводах

	Установка АП на трубопровод с использованием кондукторов

	Схема соединений и подключений расходомера ДРК-4

	~220В

	Подключение ДРК-4ЭПАХ в режиме программирования

	XS10 (ДРК-4ЭПФХ)

	DB9 (вилка)

	Организация чтения архива

	X62 (ДРК-4ОПХ)

	X1 (НАД-4)

	COM (ПК)	X1 (НАД-4)

	-Up	+Up

	Ч1

	X6

	Fout	2

	XS14 INP1	1

	INP2	3

	OUT	5

	TEST   1	9В


	ДРК-4ЭПАХ

	1 Выход1 2

	1	Вход

	1	9В


	ИР-ДРК

	Протокол №1

	Протокол №2

	Диапазоны измеряемых расходов.


	2,83 *102 * D 2

	Светодиодная диагностика работы.

	(ГОСТ 18599-2001).

	2	9,425

	6

	19.2. Установка АП на трубу.

	Установка преобразователей акустических ДРК-4АП на трубы на- порные из полиэтилена.





