. BIAET

MPUBOPHI YHETA PACXOLA XUOKOCTEN, TA3A U TEMTOBOM

PACXOOOMEP-CYETYUK
YNbTPA3BYKOBOWM
YPCB

B3JIET MP

NCTMONHEHWE
YPCB-510V u

PYKOBOOCTBO NO 3KCIMNYATALUUN
Yactb |
B12.00-00.00-56 PO

©

www.vzljot.nt-rt.ru



ApxaHrenbck (8182)63-90-72
ActaHa +7(7172)727-132
Benropop (4722)40-23-64
BpsiHck (4832)59-03-52
BragvsocTok (423)249-28-31
Bonrorpag (844)278-03-48
Bonorga (8172)26-41-59
BopoHex (473)204-51-73
ExatepuHbypr (343)384-55-89
UBaHoBo (4932)77-34-06
WxeBsck (3412)26-03-58
KaszaHb (843)206-01-48

Cuctema meHeaxmeHTa KayectBa «B3JIET»
cooTBeTcTBYeT TpeboBaHusam FOCT P NCO 9001-2008
(ceptudukar coorBetcTBusa Ne POCC RU.UC09.K00816)
1 MexxayHapoaHomy ctaHgapTty 1SO 9001:2008
(ceptudukar coorBetcTBMAa Ne RU-00816)

PEWCT®

“co 900

Mo Bonpocam npogax n noaaepXKkm obpawantechb:

KanvnuHrpapg (4012)72-03-81
Kanyra (4842)92-23-67
Kemepogo (3842)65-04-62
Kupos (8332)68-02-04
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
Nuneuk (4742)52-20-81
MarnuTtoropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93
HabGepexHble YenHbl (8552)20-53-41 —

HwxHuin Horopog (831)429-08-12
HoBoky3Heuk (3843)20-46-81
Hosocnbupck (383)227-86-73
Open (4862)44-53-42

OpeHObypr (3532)37-68-04

MeH3a (8412)22-31-16

Mepwmb (342)205-81-47
PocTtoB-Ha-[oHy (863)308-18-15
Ps3aHb (4912)46-61-64

Camapa (846)206-03-16
CaHkT-lNeTepbypr (812)309-46-40
CapaToB (845)249-38-78

CwmoneHck (4812)29-41-54
Coun (862)225-72-31
CraBpononb (8652)20-65-13
Teepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsiHoBcK (8422)24-23-59
Yda (347)229-48-12
YensbuHck (351)202-03-61
Yepenoseuy, (8202)49-02-64
Apocnaenk (4852)69-52-93

cant: www.vzljot.nt-rt.ru || an. nouta: vzi@nt-rt.ru



COOEPXAHUE

BBELEHWUE ... e e e e e e e 4
FAPAHTUMN UIBTOTOBUTETIA ..ottt e e e e e eeannne 5
1. OTTUCAHUE U PABOTA . ..o 6
1.1 HABHAUEHME ...t e e e e e as 6

1.2. TEXHNYECKNE XAPAKTEPUCTUKM. ....ceeeeieeeiiiiiee e e e e e eeeeeaitiaa e e e e e e eeeenaenna s 7

1.3. MeTponormyeckne XapakTEPUCTUKM. ........eeeerruneeeeerriieeeeesrieeeeesssneaeeeenns 10

L o Tos = - J PRSPPI 11

1.5. YCTPONCTBO N PABOTA ... ceiiiiiiieiiiiieeee e e et e e e et e e e e eaae e eeenes 12

LS T O T TN T I oY= 10 o = 12

LIRS TV o 1 o101 [ 1 =T TN SO 16

1.5.3. BUODBI UCTIOTTHEHMM ...ttt e et e e e e e et e e s eanaeas 17

1.5.4. PEXUMBI PABOTBI c.evvvuiiiiieeeiiiiiiiiie e e e e e e e et e e e e e e et s e e e e e e eeaaraaaaeeaees 18

1.5.5. BHELUHME CBABM ....cvvviiiiiiceeeeee ettt e e e e e e 20

1.5.6. PErMCTPALNS PEBYIBTATOB ...ccvvitiiieeeeeeeiriiiieeeeeeeeeesria e eeeeeeeenrnanaaaeaes 23

1.6. COCTABHDBIE HACTM UBOETINS . .cvvieieiieeeeeiiee e eae e e et s et e e s ean e e e eennas 25

1.6.1. BTOPUYHBIN N3MEPUTESNBHBIN NPEOOPA30BATEND ..oeeeeeeeeeeeeeeeeeeeeaeeeenenn 25

1.6.2. MNpeobpasoBaTeny ANEKTPOAKYCTUHECKUNE ....cceeeeeeeeeeeeeeeeeeeeeaeaaaaaaaeeennns 27

1.6.3. VIBMEPUTENBHBIE YHACTKM ... 28

1.6.4. YCTPOMCTBA COMMACYIOLLIME ...t 28

1.7. MapKnMpOBKa N NMITOMOUPOBAHUE .......cccvvuneeeiiiieeeeeeiiiieeeeeaieeeessasnaeeeeenns 29

2. NCIMOJIb3OBAHUE MO HABHAYEHWUIO ..., 30
2.1. QKCNNYaTAUNOHHBIE OTPAHUYEHUSI ... ..ccceveeeeiiiieeeeeeeeeeeeiiiinaeeeeeeeeeeanennns 30

2.2. T10ArOTOBKA K PABOTE .....ccoiiiiiiiiiiiiie e eee e e e e e e e e e e eennaaas 32

3. TEXHUNYECKOE OBCITYXXUBAHWUE ... 34
4. YINAKOBKA, XPAHEHVE N TPAHCINOPTUPOBAHUE .............cooee 36
5. METOOUKA TTOBEPKW ...t e e e e e eannnnes 37
MPUINTOXEHWE A. Bng cocTaBHbIX YaCTEN PACXOAOMEPA.......uueeverrnneeeerrnnaeaannns 47
MPUTTOXKEHUE B. CXEMbl 3MTEKTPUUECKME ......ceeevvieeeeeriieeeeeeiiieeeeeesaaeeesennnnaeesenes 51
MPUNOXXEHKWE B. KommyTaumnsa Moaynen pacXxOOOMEPA .......cceevvvvvunaeeeeeeeeeenennns 53
MPUTNTOXEHWE T. MpunoXxeHnsa K METOANKE NMOBEPKM .......ceevvrueeeeeriieeeeeerrneaeeennns 57
MPUNOXXEHWE [. ACTOYHNKN BTOPUYHOTO MUTAHUS .evveeeeeeeeeeiiiiieae e e e eeeeeieanns 59
MPUITOXEHWE E. MNepeyeHb cpen, 3anpeweHHbix ans npumeHenus MN3A B-502,
TTOA B-504 ... 61



Hactoawmnm [OKYMEHT pacrnpoCTpaHseTca Ha pacxogoMepbl-
cyeTumkn ynbTpassykoBble YPCB «B3NET MP» ¢ uudgposoii o6paboT-
Kon curHanoB ucnonHenmsa YPCB-510V 4  n npegHasHadeH ans o3Ha-
KOMIeHna nosib3oBaTeris C YCTPOMCTBOM YrbTPa3BYKOBOrO pacxono-
Mepa 1 NopsAKOM ero aKcnnyatauuu.

YacTb | cogepXuT TexHu4Yeckoe onucaHue, nopsiaok obcnyxusa-
HUS 1 METOAMKY MOBEPKMU pacxodomepa, Yactb || — nopsgok ncnonb3o-
BaHWsi €ro Npw aKcnnyatauuu.

B cBs3M ¢ nocTosiHHOM paboTon No ycoBepLUEHCTBOBAHMIO NpUBo-
pa B pacxogomepe BO3MOXHbl OTNIMYMA OT HACTOALLEro pyKOBOACTBA,
He BNUSOLLME HA METPOSIOrMYeckmne xapakTepucTukn n yHKUMOHaIb-
Hble BO3MOXXHOCTM npunbopa.

MEPEYEHb MPUHATBIX COKPALLEHNN

B - BNOK UCKPO3aLLMTHBIN;

BK - 6BNok KOMMyTaunu;

BUI - BCTPOEHHbLIN NCTOYHUK NUTAHUS;

Bl - BTOPWYHbIV U3MEPUTENbHBIN Npeobpa3oBaTens;
Dy - AnameTp YCrOBHOro Npoxoaa;

KK - XnakokpucTannuyecknn nHankaTop;
MBIT - NCTOYHMK BTOPUYHOIO NUTAHUS;

ny - U3BMEPUTESTbHbIN Y4aCTOK,;

HC - HelwTaTHasa cuTyaums;

MK - NepcoHarnbHbIA KOMMNbLIOTEP;

M - NepBUYHLIN NpeobpasoBaTefib pacxoaa;
M3A - npeobpasoBaTtenb 3NEKTPOAKYCTUYECKUN;
Y3C - ynbTpa3BykOBOW CUrHarm;

YK - YCTPOUCTBO KOMMYTaLUNOHHOE;

yC - YCTPOWCTBO corfnacyouiee.

* % %

e Pacxodomep-cuemyuk ynbmpa3ssykoeol «B3JIET MP» 3apeaucmpu-
posaH 8 [ocydapcmeeHHOM peecmpe cpedcms uamepeHul P® nod
Ne 28363-04 (ceudemernibcmeo 06 ymeepxdOeHuu muria cpedcme us-
mepeHut RU.C.29.006.A Ne 19530).

e Pacxodomep-cuemyuk ynbmpa3seykogol «B3JIET MP» e3pbieo3auju-
WEeHHO20 UCOoJIHeHUST coomeemcmeyem mpebosaHUsiM HOPMamueHbIX
OOKYMEHMO8 K 83pbIi803alljuUU,eHHOMY 371eKmpoobopydosaHuto U pas-
peweH K npuUMeHeHuUr Ha noOHad30pHbIX npoudsodcmeax u obbekmax
coa/iacHO MapKuposKe 83pblso3aliumasl.

e Pacxodomep-cuemyuk yribmpa3ssykogou «B3JIET MP» coomeemcmey-
em mpebogaHusM cucmembl 00bpoegosibHOU cepmudbukayuu «lasnpom-
cepmy.

e [Ipeobpaszoeamernu anekmpoakycmuyeckue coomeemcmesyrom
mpebosaHusM caHuUmMapHo-3NUOeMuoI02u4ecKuX npasusl u Hopmamu-
808.


http://www.vzljot.ru/

FrAPAHTUUN USTOTOBUTENA

N3rotoBuTenb rapaHTUpyeT COOTBETCTBME PACXO4OMEPOB-CHETUMKOB YrbTpa-
3BykoBbix «B3JIET MP» c¢ uudpoBon 06paboTkO CUrHanoB WCNOSTHEHUSA
YPCB-510V I TexXHMYecKkMM YCrioBuMsM B npefenax rapaHTMMHOMO Cpoka
25 mecsu C faTbl NEPBMYHON MNOBEPKM NPU COBMOAEHMM CreayroLmMX YCNOBUNA:

a) XpaHeHwe, TpaHCNOPTUPOBAaHME, MOHTaX W 3JKcCniyaTtauus usgenus
OCYLLECTBMAITCA B COOTBETCTBMM C IKCNIyaTauMOHHOM OOKYMEHTaLm-
el Ha n3genve;

0) MOHTaX M NyckoHanago4Hble paboTbl BbINOIHEHLI B TeyeHne 15 mecs-
LeB C AaTbl NEPBMYHON NMOBEPKN C OTMETKOM B nacnopTe usgenuvs;

Mpn HecobnoaeHnn ycnoBmsa nyHKTa 16 rapaHTUIHBIN CPOK 3KCMnyaTauum
coctasnseT 15 mecsiueB C gaTbl NEPBUYHON NMOBEPKN N3OENNS.

NMPUMEYAHWME. Nata BBOOa U3genua B aKcnsiyaTaumio n gata no-
CTaHOBKM Ha CcepBUCHOE OOCNyXMBaHWE yKasblBalOTCS B nacrnopTe Ha
n3genve B pasgene «OTMETKM O NpoBedeHun paboTy, 3aBepsroTCs
NoANNCLI0 OTBETCTBEHHOIO NULA U NeYyaTbio CEPBUCHOTO LIEHTPA.

. MapaHTUrHBIN CpoK nNpoaneBaeTcss Ha BPeEMS BbINOSIHEHUS FrapaHTUNHOIO pe-

MOHTa (6e3 yyeTa BpeMEHM ero TPaHCNOPTUPOBKN), €CNN CPOK NPOBEAEHUS ra-
PaHTUMHOIO PEMOHTA NMPEBLICUN OAMNH KaneHaapHbIA Mecsl.

. UsrotoBuTenb He HeceT FapaHTI/II7IHbIX 0bs3aTensCcTB B cnepgymwowmx cnyyasax:

a) OTCYTCTBYeT MacnopT Ha u3genve c 3anofHeHHbIM pasgenom «Ceuae-
TENbCTBO O NPUEMKEY;

0) nsgenne nMeeT MexaHMYeCcKMe NOBPEXAEHWS;

B) M3genve XpaHurocb, TPaHCNOPTUMPOBANOCh, MOHTUPOBArIOCh MW 3KC-
nnyaTMpoBasnocb C HapylleHvem TpeboBaHMI 3KCMiyaTaumoHHOW [o-
KyMeHTauumn Ha uagenve;

r) OTCYTCTBYET MM NOBpeXaeHa nrnomba ¢ NoBepuUTenbHbLIM KIeriMoM;

A) n3genue nnu ero coctaBHasa YacTb nogeepranocb pasbopke nnun gopa-
boTke.

* * %

HeucnpaBHoe n3genve ans BbIMNOMIHEHUSA rapaHTUMHOIO peMoHTa
HanpaBnsaeTCcs B perMoHanbHbIA UK rOSTIOBHOM CEPBUCHLIN LLEHTP.


http://www.vzljot.ru/

1. OMNCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1. Pacxopomep-cyetyuk ynbTpassykoson «B3JIET MP» wucnonHeHus
YPCB-510V u npegHasHadeH Ons M3MepeHusi cpegHero o6bLemMHoro
pacxoga n obbema HeddTU 1 He(PTENPOAYKTOB (B TOM 4MCfe MasyToB
npu Temnepatype oT 60 °C), a Takke OpPYrnxX BA3KUX XUOKOCTEN B
HanopHbIX Tpybonposoaax.

Pacxop,omep MOXET BbIMONMHATL U3MEPEHNA OAHOHanpaBJ/1I€HHbIX
NN peBepCUBHLIX NMOTOKOB XWAOKOCTU B LUMPOKUX AMana3oHax Temne-
paTypbl N BA3KOCTU B Pa3JIN4HbIX YCINOBUAX 3KCNlyaTaunn, B TOM HUCIe
BO B3PbIBOOMACHbIX 30HaX.

Pacxogomep MOXeT NpMMEHSATBCA B HeTErasoBou, XMMUYECKON,
MeTannyprmyeckon, aHepreTU4eckon u Opyrnx oTpacnax npoMbILUSIEH-
HOCTW. Pacxogomepbl MOryT MCMNoSib3oBaTbCA B COCTaBe MHdopMauu-
OHHO-U3MepUTENbHbIX cuctemMm n komnnekcos, ACY Tl u T.4.

1.1.2. Pacxopomep-cyetyuk yrbTpassykoson YPCB «B3JIET MP» ucnonHe-
Hna YPCB-510V 4 obecneyunBaert:

- U3aMepeHune cpeaHero o6bLEMHOrO pacxoda Xuakoctu B Tpybonposoae
Ans Noboro HanpasneHns NoToka;

- onpeaeneHne obbema XUOKOCTU HapacTalLWUM UTOrOM OTAENbHO ANS
npsiMoro M obpaTHOro HanpaBneHust notoka U ux anrebpaunyeckon
CYMMbI C Y4€TOM HanpaeneHus NOTOoKa;

- onpefeneHne TeKyllero 3Ha4YeHusi CKOPOCTU U HanpaBfieHUs NoToka
XWOKOCTU;

- AO3MpOBaHMe NpeaBapuUTENbHO 3a4aHHOrO 3HayeHUst obbema KUaKo-
CTU UMM O03MPOBAHME B PEXMME «CTapT-CTOM» W onpeaerneHve npu
3TOM BENVYMHbI OTMEPEHHON A03bl, BpEMEHU JO3UPOBaHNS U CPEAHEro
3HaYeHus pacxoda B npoLecce A03VPOBaHUS;

- BbIBO4 pe3yrnbTatoB U3MEPEHUA B BUOE TOKOBbIX, YaCTOTHO-
MMNYJbCHbIX n/vnun NorM4ecknx CUrHanos,

- apXuBMpOBaHME B 3HEProHe3aBMCUMOW NamsATU pe3ynbTaToB U3Mepe-
HWIA N YCTAHOBOYHbIX NapamMeTpoB;

- BbIBOJ, U3MEPUTENBHOWN, ONArHOCTUYECKOW, YCTaHOBOYHOW, apXMBHOWN U
apyrov nHdgopmaumm Ha gucnnen nHamkatopa, Yepes nocregoBartenb-
HbIn MHTepdgenc RS-232 unm RS-485 (no otgensHomy kabento, no Te-
NeOHHbIN NIMHUKX CBA3WU, NO pajMoKaHary Unn KkaHany coToBOW CBS3M),
a Takke 4yepes uHrepdenic Ethernet;

- BO3MOXHOCTb NPOrpamMmmMHOro BBOAa YCTaHOBOYHbLIX NApaMeTpoB C yye-
TOM MHOUBMAYarbHbIX 0COBEHHOCTEN N XapakTepUCTUK oObekTa n3me-
pPEeHUS;

- aBTOMaTUYeCKUmn KOHTPOJIb U MHOUKAUNKO HaN4na HewTaTHbIX CUTya-
LM 1 OTKa30B, a Takke 3anuchb B COOTBETCTBYKLME XXYpHarbl X BUAa
N ONNUTEINIbHOCTW,



- 3alnNTy apXnBHbIX N YCTAaHOBOYHbIX OaHHbIX OT HECaHKLUMOHNPOBAHHOIO

AocTtyna.

1.1.3. JonosHMTEeNbHO K OCHOBHLIM (PYHKUUAM B pacxogomepe npeaycMmoTpe-

Ha BO3MOXXHOCTb OMpeaeneHnst MacCoBOro pacxoda v macchl paboyer
XKMAKOCTW, A03NPOBaAHMS MO Macce, a Takke aBTOMAaTUYEeCKOW KOPPEK-
LM YCTAHOBIEHHbIX 3HAa4YE€HWI NMIIOTHOCTM M BA3KOCTU paboyeint Xunako-
CTV NPV U3MEHEHUN TEMMEepaTypbl U AaBMNeHns B TpyGonpoBoae.

1.2. TexHNn4YeCcKne xapakTepmMCTmKun

1.2.1. OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKM pacxogomepa NpUBELdEHbI B

Tabn.1.

Tabnuua 1
HanmeHoBaHue napamertpa 3HaveHune napamertpa |-|pI/1M.
1. AnameTp ycnosHoro npoxoga Tpybonposoaa,
Dy, MM ot 10 go 5 000

2. TemnepaTypa KOHTponupyemomn xugkoctn, °C oT muHyc 30 go 160 Mpum.1
3. Hanbonblee gasnenune B Tpybonposoge, MlMa 2,5 Mpym.2
4. HanpsxeHue nutaHua =24 B Cwm. n.1.2.6
5. MNoTpebnsemasa mMowHoCTb, BT He bonee 12
6. CpegHsas HapaboTka Ha oTKas, 4 75 000
7. CpegHui CpoK cnyxo6bl, net 12

NMPUMEYAHUA.

1. Jonyctumbii guana3oH TemnepaTtypbl 3aBUCUT OT UCMONHEHUSA nNpumMe-

2.

1.2.2.

1.2.3.

HAeMbIx NpeobpasoBaTtenen anekTpoakyctndeckux (MI3A).

Mpn TMNoBOoM mcnonHeHnn BpesHbix NOA. 1o 3aka3y pacxogomep Mo-
XeT MNOoCTaBnATbCA C U3MEPUTENbHLIMKU ydacTkamMmn n BpesHbiMu [MOA
Ha gasneHue o 25 Mlla.

Pacxogomep obecneuvnBaeT nsamepeHune cpegHero o6bLeMHoro pacxoga
npu ckopocTtu notoka ot 0,1 o 12 m/c B COOTBETCTBMM C (DOPMYIION:

Q =2,83-10°.v-D?,

roe Q — cpegHun o6bEMHBLIN pacxoa, MS/‘-I;

V — CKOPOCTb NOTOKa, M/C;

D — BHyTpeHHWUn anameTp Tpybonposoaa, Mm.

OnpepeneHne obbema NPOM3BOAMTCS MNPU CKOPOCTU MOTOKA He
6onee 10,6 m/c.

YyBCTBUTENBHOCTL pacxogomepa no ckopoctn notoka 0,01 m/c.

Pacxogomep obecneunBaeT MHAMKALMIO 3HAYEHUIN U3MEPSEMbIX Napa-
METPOB C pa3psgHOCTLIO, YkasaHHoM B [MpunoxeHnn b yactu Il HacTo-
ALero pykoBoacTBa.



1.2.4. Pacxopomep obecneuymBaeT BbIBOL pe3yfibTaTOB U3MEPEHUS C MOMO-
LLbtO:

- YHMBepcanbHbIX BbIxogoB — oT 1 oo 5 (no 3akaay);
- TOKOBOro Bbixoga — 1 (no 3akasy);
- nHTepdenca RS-232 (RS-485) — 1;
- nHTepdenca Ethernet — 1 (no 3akaay).
1.2.5. Pacxogomep obecneumBaeT xpaHeHue pe3ynbTaToB paboTbl B apxuBax:
- yacoBoM — 1440 3anucen (npeablaywmx 4acos) — 60 CcyToK;
- cyTouHOM — 60 3anucen (nNpeablayLwmx CyTOK);
- Meca4yHoM — 48 3anucen (NpegblgyLwmx MecsaueB);
- MHTepBanbHoMm — o 14400 3anucen;
- fposatopa — oo 512 3anucen;
- XXypHane nonb3oBaTens — go 1000 3anucewn;
- XXypHarnax HewTaTHbIX CUTyaLuin n3aMepuTenbHoro kaHana — go 512 sa-
nncewu;
- XXypHarne HewTaTHbIX CUTyauuin AUCKPETHbIX BbIXOA4OB — A0 512 3anu-
cen;
- )XypHane oTka3oB — o 60 3anucen;
- XXypHane pexumoB — 0 512 3anucen.
CpoK COXpaHHOCTU apXMBHOW M YCTAHOBOYHOW WHGOpMauuun B
pacxogomepe npu OTKNIYEHMUM BHELLHErO NUTaHNA He MeHee 1 roga.
1.2.6. OnekTponutaHne pacxogoMepa AOSPKHO OCYLLECTBRATbLCA CTabunmau-
POBaHHbLIM HaMPsHXKEHMEM NOCTOAHHOIO TOKa HOMWHANBbHbLIM 3HaYeHUeM
n3 gnanasoHa (22-29) B c yposHem nynbcauun He 6onee +1,0 %. Uc-
TOYHUK BTOpUYHOro nutaHusa ot cetu 220 B 50 'y noctaensieTca no 3a-
Kasy.

1.2.7. YCTONYMBOCTb K BHELLUHUM BO3EUCTBYIOLUM (pakTopam.
TemnepaTtypa okpyXxatoLlen cpeabl:

- Ana BTOPUYHOro nameputensHoro npeobpasosatensa (BI1), ana yctpon-
ctBa cornacywuwero (YC) — temnepatypa Bosgyxa ot 0 go 50 °C (no
3aKkasy BO3MOXHa MnocTtaBka MOPO30YCTOMYMBOro ucnosnHeHus Bl Ha
AnanasoH TemnepaTtyp oT muHyc 40 go 65 °C);

- Ans BpesHbIX N3A — TemnepaTtypa xmngkoctm oT muHyc 30 go 160 °c (B
3aBMCUMOCTU OT ncnosnHeHus MN3A);

- ona yctponcrtea kommyTtauymoHHoro (YK), 6rnoka kommyTtauuun (BK) —
TemnepaTypa oKkpyxatoLero Bosgyxa ot muHyc 50 go 85 °C.

OTHocuTEenbHasa BNaXXHOCTb OKpyXatrLllero so3ayxa:

- ona Bl1, YC — He 6onee 80 % npu temnepatype go 35 °C, 6e3 KoHaeH-
cauuu Bnaru;

- ana MN3A, YK, BK — He 6onee 100 % npu Temnepatype go 40 °C, c
KOHAEHcaumen snaru.

ATtmocepHoe pasneHue ot 66,0 go 106,7 kla (rpynna P2 no
FOCT P 52931).



CwuHycounganbHasa Bnbpauus:

- ansa B, YC — rpynna N2 no TOCT P 52931,

- ana N3A, YK, BK — rpynna V3 no FOCT P 52931.
CreneHb 3awmTbl no NOCT 14254

- BIM, YK, BK cootBeTtcTByeT koay IP54;

- MBA ncnonHeHna B-202, -202, -302, -502, -504 — kogy IP68; NM3A apy-
rx ucnosiHeHumn— kogy IP67;

- YC — kopay IP64.

1.2.8. Bug n maccorabaputHble XapaKTEPUCTUKM COCTaBHbIX YacTen pacxo-
aomepa npueegeHbl B [NpunoxeHun A.



1.3. MeTponornyeckme xapakrepucTuku

1.3.1. lNpepgenebl gonyckaeMon OTHOCUTENBHOW MOrpeLLlHOCTU NPU U3MEPEHUMN,
MHOUKaUUN, pernctpauumn, XxpaHeHuum 1 nepepade pesynbTaTtoB U3Me-
peHnsa cpegHero o6beMHOro pacxoga, obbema XMAKOCTU npu nobom
HanpaBfeHuM MoToKa He MNPEBbIWAT 3HAYEeHUKW, onpenensieMblx Mo
dopmyne:

¢ ONs pacxogoMepoB C NepBuUYHbIM nNpeobpasoBatenem pacxoga (M),
narotoeneHHolM 3A0 «B3JIET» unn no ero nuueH3nmn, Npn NoBepke Ha
NPOSIMBHOW YCTaAHOBKE UMW MpWU MOBEPKE HA UMMUTALMOHHON MOBEPOY-
Hown yctaHoBke pacxopgomepos c [1I1 Dy>150 MM, npy TMNOBOM MOHTa-
e 1 yCcrnoBuAX aKcnnyaTauuu, ykasaHHbIX B HACTOSILLEM PYKOBOACTBE:

0,3 y
S:J_r[l,2+— — npu ucnonb3oBaHun N Ha 6a3e NPSMONMHENHOTO
v

nameputenbHoro yyactka (MY) ¢ BpesHbimu [1OA,
yCTaHOBMEHHbLIMW NO AnameTpy, U NPy UCNonb3oBa-
Hum MM Ha 6a3e U-obpasHoro (tuna U-koneHo) UY,

roe o — npegernbl 4ONyCKkaeMon OTHOCUTENbHOW NorpeLHocTu, %;
V — CKOPOCTb NOTOKa, M/C;

¢ anga pacxogomepos c [N Ha 6ase yyacTka gencrsyoLlero Tpybonposo-
aa vnm c N, narotoeneHHsiM 6e3 nuueHsnn 3A0 «B3J1ET», npu no-
BEpPKE HA MMWUTALMOHHOM NMOBEPOYHON YCTAHOBKE, MPUM TUMOBOM MOH-
TaXe M YCroBUsIX IKCMNyaTauuu, yKasaHHbIX B HACTOSILLEM PYKOBOA-
CTBE:

0,4 .
8:4_{1,5+— — npu ncnonb3oBaHun NN Ha 6a3e NPAMONMHENHOrO
%

NY Dy>50 mm n yctaHoBke BpesHbiX [MOA no auna-
MeTpy.

NMPUMEYAHUA.

1. MepBu4yHbIN NpeobpasoBaTenb pacxoda — 3TO U3MEPUTENbHbIN Y4acTOK
C YCTaHOBIEHHbIMW Ha HeM [13A. NamepuTernbHbIN y4acToK — 3TO OT-
pe3ok Tpybbl, NpeaHasHayYeHHbIM Anga yctaHoBku [NOA.

2. TNOBOM MOHTaX — MOHTaX, BbIMNOMHEHHbIN C cobnogeHnem Tpebosa-
HWA, NPUBEOEHHbIX B AOKyMeHTe «Pacxogomep-CHeTyunk ynbTpasByKo-
Bon YPCB «B3JIET MP». WcnonHeHnne YPCB-510V u. MHCTpykuma no
MoHTaxy» B12.00-00.00-56 UM, B cooTBeTcTBUM C Tabn.A.1 MNpunoxe-
Hua A.

3. lMNMpepenbl gonyckaeMblX OTHOCUTENbHbIX MOrPELIHOCTEN pacxogomMmepa
c NY-x12 B 30HE «NepexogHoro» (HEeYCTOMYMBOro) TEYEHUS XKUOKOCTH
He npeBblwaT = 10 %. 30Ha «nNepexogHoro» TEYEHUST XKUOKOCTU
onpeaensieTcs no opmyne:



roe v — KMHemaTudeckasi BA3KOCTb paboyen xungkoctn, cCrT;
Dy — Tvnopasmep NY-012, mm.

1.3.2. lNpegensl  gonyckaeMon OTHOCUTESTbHOW MNOrpPeLIHOCTU  U3MepeHUs
BpeMeHN paboTbl B pasnmyHbIX pexumMax He npesbiwatoT + 0,1 %.

1.4. CocTtaB
1.4.1. CocTaB pacxogomMmepa npu noctaBke — B COOTBETCTBUN C Tabn.2.
Tabnuua 2
HanmeHoBaHMe 1 ycrnoBHble 0603HaYeHUs Kon-Bo MpumeyaHune

1. BropuyHbIn nameputenbHbii npeobpasoBaTenb 1 MpumevaHue 1
2. NpeobpasoBaTtenb ANEKTPOAKYCTUYECKUI 2 MpumeyaHue 2
3. NamepuTenbHbIN y4acToK 1 MpumeyaHue 2
4. KoMNneKkT MOHTa)HbIN 1 Mpumeyarue 3
5. Macnopt 1
6. JkcnnyaTauMoHHasa AOKYMeHTaums (KOMMNMeKT) 1

- PYKOBOACTBO Mo 3kcnnyarauuu, u. |, 1l

- UHCTPYKLMS NO MOHTaXy

NMPUMEYAHNA.
1. KonnyecTtBO cepBUCHbBIX MOAYNEN BHELLHUX CBA3EN — MO 3aKasy.
2. AicnonHeHue — no 3akaasy.

3. MNpu TMnoBon noctaBke gnuHa kabens BI1-NM3A — 10 m (2x10 m). Bos-
MO>XHa nocTaBka kabenen 6yxTon.

1.4.2. o 3aka3y MOXeT NOCTaBMATLCA:

- UCTOYHMK BTOpUYHOro nutaHusa ot cetn 220 B 50 Iy, (puc.A.1 Mpwuno-
XeHue [);

- 650K KOMMYTaLUKN UM YCTPONCTBO KOMMYTaUNOHHOoE (cM.n.1.6.3.4);
- YCTPONCTBO cornacytoulee (cm.n.1.6.4).

[na nuTaHusa B3pbIBO3ALLMLLEHHOIO UCMOMHEHUS pacxogomepa OT
cetTm 220B 500y nocrtaBnseTcs WCTOMHUK BTOPUYHOINO MUTAHUA
«B3NET MBIM» ncnonHenus UBIMM-24.24 (puc.[.2 Mpunoxexus [).

1.4.3. OKcnnyaTtaunoHHas AOKYMEeHTauusa 1 KapTbl 3aKkas3a Ha JaHHoe u3fenve
N Opyryro npoaykuuio, Bblnyckaemyto cdovpmon «B3JIET», pasmeLleHbl
Ha canTe nNo agpecy www.vzljot.ru.

Tam >xe pasmelleH nakeT nporpaMmm «YHuMBepcanbHbIW MPOCMOTP-
LLMKY, BKIIOYAKOLWMA B CBOW COCTaB MHCTPYMEHTamnbHYy0 nporpammy
«MonuTtop B3JET-MP (YPCB-510V u)» gns pabotbl ¢ npubopom no
nocnepgosaTenbHbiM UHTepdencam RS-232, RS-485 un mnHTepdency
Ethernet.
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1.5. YcTpoucTtBo n paboTta

1.5.1. MpuHUKN paboTbI

1.5.1.1. Mo npuHumny paboTbl pacxogomep OTHOCUTCA K BPEMSA-UMMYSbCHbIM
ynbTpa3ByKOBbIM pacxogomMepam, pabota KOTOpbIX OCHOBaHa Ha u3me-
PEHUM Ppa3HOCTU BPEMEH MNPOXOXOEHUS YIbTPa3BYKOBOro curHana
(Y3C) npu pacnpocTtpaHeHun no M NpoTUB NOTOKA XUOKOCTU B Tpybo-
nposoje.

Ocob6eHHOCTbIO YNbTPa3BYKOBOro pacxogomepa Takoro Tuna siBns-
eTCs nonepemMeHHas nogada 9neKkTPUYECKUX 3O0HAMPYIOLWMX UMMYrb-
coB, reHepupyembix Bl1, Ha npeobpasosatenu NM3A1 n NM3A2 (puc.1).

|
N3A1
17 7
|\\\\\
| 0 AN
Vv \\
— R vy A\ D
V-Sin® ;;
\\ C
V% ; 7
MN3A2
|
|
BN

Puc. 1. Cxema npoxoxaeHus Y3C.

Y3C, nanydyaembin ogHum M3A, npoxoauT yepes OBUXKYLLYIOCH MO
TpybonpoBoay XnOKocTb 1 BocnpuHumaeTtca apyrum M3A. MNpu asuxe-
HUW XKMOKOCTU MNPOUCXOOAUT CHOC YNbTPasBYKOBOW BOJSIHbl, KOTOpPbIN
NPUBOAMT K U3MEHEHMIO BpeMeHn pacnpoctpaHeHna Y3C: no noToky
xungkoctn (o1 M3A1T k NBOA2) BpeMsa NpPOXoXAeHUA yMeHbLuaeTcs, a
npotuB notoka (ot MN3A2 k NM3A1) - Bo3pacTaeT. Pa3HOCTb BpeMeH
npoxoxaeHust Y3C 4epes XMOKOCTb MO U NPOTMB NMOTOKa NpOonopumno-
HarbHa CKOPOCTM MOTOKa V U, cnegoBaTenbHO, 06bemMHOMY pacxoay Q.

Lncdpposon cnocob obpabotkn npuHumaembix [M3A curHanos
obecneymBaeT ycTon4MByo paboTy B YCrNOBUSX NMOMEX, a Takke ynpo-
LLaeT HaCTPOVKy pacxogoMepa npu BBOAE B 3KCMyaTauuio.

1.5.1.2. CKOpOCTb >XMAKOCTWU, YyCpeAHEeHHas BOOMb YNbTPa3BYyKOBOro Iy4a,
ornpenenseTca Kak:

C2

Ve———|(Th, = Try) —dT, |,
51D ogo (e~ T) ~dTo]
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roe C - CKopocTb pacnpocTpaHeHus Y3C B HENOOABUXHOWN XXNOKOCTHU;
D - BHyTpeHHUI gnameTp TpybonpoBoaa;

0 - yron mexay HanpasneHnem pacnpocTtpaHeHns Y3C 1 nnocko-
CTbi0, NEPNEHANKYNSAPHOM ocKn TpybonpoBoaa;

Tt ,Thz - NoNHOE Bpems NPOXOXOEHUs curHana no kaHany uame-
peHus (Bl, kabenu ceasun, oba MNI3A, XUAKOCTb) NpU pacnpocTpaHeHnn
Y3C no n npotmB NOTOKa COOTBETCTBEHHO;

dTO - pa3HOCTb BpeMeH NMPOXOXAEHUS CUrHana npu HenoaBUKHOM
XXMAKOCTU (CMeLLEeHMe Hyns pacxogomepa);

N - KO3(MULMEHT, 3aBUCALLNIN OT cXeMbl ycTaHoBKkM M3A (puc.2):
n=1 - npu yctaHoBke 1A no Z-cxeme nnun B U-KONEHO;
n=2 - npu yctaHoBke N3A no V-cxeme.

3Ha4eHne pacxoga BblYUCNAETCS B COOTBETCTBUM C BblpaXXeHUEM:

2
:TC D .V.K

Q 2 r

roe Kq = vep/V — rmapoavHaMmyeckuin KoadmuLmMeHT.

MmapoamHamunyeckmn koadbunumeHT npeacrtaBnsieT cobom OTHO-
LUEeHMe CpedHen CKOPOCTU NOTOKa XMAKOCTU B TpybonpoBoae K CKOpo-
CTW MOTOKa XWAKOCTU V, YCpeOHEHHOW BAOSb YrbTPa3BYKOBOro ny4a.
OH BbluMCNSAETCA Ha OCHOBE BBEAEHHbIX 3HAYEHWUN LIEPOXOBATOCTU
cTeHoK TpybonpoBoaa, BA3KOCTU KOHTPOMNMPYEMOM XNOKOCTU, BHYTPEH-
Hero guameTpa TpybonpoBoda, M3MEPEHHOIO 3HAYEHUSI CKOPOCTU Mo-
TOKa.

Ob6bem xungkoctn V 3a nHTepsan Bpemenn T onpegensieTcs B Co-
OTBETCTBUU C (DOPMYIION:

.
v=[Q()-dt.
0

M3meHeHne ckopocTu pacnpocTtpaHeHus Y3C B pabouyen xmgko-
CTW, CBSI3aHHOE C M3MEHEHWeM TemnepaTypbl, AaBNeHUs u/unum cocTa-
Ba XXMOKOCTWU, BBMAY HEM3MEHHOW ANWHbI aKyCTMYECKOro TpakTa, yyu-
TbiBaeTca B npubope nytemMm onpegeneHns nonycyMmbl BPEMEHMU Npo-
xoxaeHns Y3C paccrosHusa mexay NM3A no v npotus notoka 2T:

3 T,+T,
s

=T
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1.5.1.3. 3Ha4veHne pacxoga onpenensieTcsa npu BobIMOSIHEHUM YCIOBUS:

Qorc = Q,

roe Qorc — MMHMManNbHOE 3HaYeHne pacxoda (HWXKHASA oTceudka), MS/‘-I;
Q — TeKyllee 3Ha4yeHue pacxoaa, M3y,

PekomeHayemoe 3Ha4YeHne HMXHEN OTCEeYKN COOTBETCTBYET CKOPO-
ctn notoka 0,05 m/c.

Ecnu BbinonHsaetca ycnosne Q < Qore, TO B pacxogomMepe nsme-
peHHOoe 3HayeHue pacxoda npupaBHUBAETCA HYMN, NpekpaljaeTtcs
HakonneHne obbema, Bblgada MMMyNbCOB Ha yHMBEPCanbHOM BbIXOAE,
a TOK Ha BbIX04e CTaHOBUTCH pPaBHbIM HXXHEMY 3HAYEHUIO Anana3oHa.

Mpwu BbINONHEHMM yCnoBUsa Q > Qnax (Fae Qmax COOTBETCTBYET CKO-
poctn notoka 10,6 m/C) namepeHne pacxoga nNpPoOAOSHKAETCs, HO npe-
KpaliaeTcs HakonneHne n apxvmeupoBaHue obbema, Bblgaya MMNyIib-
COB Ha yHMBepcarnbHOM BbIxoge (B UMMYSNIbCHOM pexunme paboTsbl), a
TOK Ha BbIXOA4€ CTAHOBUTCHA PaBHbIM BEPXHEMY 3HAYEHUIO JManasoHa.

1.5.1.4. BpesHble 3A ycTaHaBnuBarTCA B OTBEPCTUSA B cTeHkax LY.

M3A moryT yctaHaBnuBaTbCs B TpybGonpoBoa Mo criefylowmnm cxe-
Mam (puc.2):

- Z-cxema — [1OA pasmelLaloTcsl Ha NPOTMBOMOSOXHLIX cTeHkax LY B
NMOCKOCTKN, npoxoaswen Boonb ocn NY (yctaHoBKa «no AMaMETPY»);
npu 3TOM curHan oT ogHoro MNO3A k gpyromy npoxoguT 6e3 oTpaxeHus
OT BHYTpeHHen nosepxHoctn NY;

- V-cxema — N3A yctaHaBnuBaloTcs BOOSb OOHOW CTeHkn NY B nnocko-
CcTn, npoxoasuwen sgonb ocn UY; npn atom curHan ot ogHoro MN3A no-
nagaeT K gpyromy nocrie oTpaxXeHus OT BHyTpeHHen noBepxHoctn UNY
(npn oguHakoBoM 3HadeHun yrna 6 Y3C npoxoguT B ABa pas3a 6orb-
WM NYTb, YeM NpU Z-CXeme);

- B U-o6pasHbin Y (tuna U-koneHo) — MNM3A pasmelatotcs B Topuax
npsiMoro otpeska MNY; npu aTomM curHan pacnpocTpaHsaeTcs BAOSb OCK
noToka.

N3A YnbTpasBykoBoOWn
nyy

A

I
] ] / MaA
YnbTpa3sByKkoBOW YnbTpas3ByKoBON
nyy y4
a) no Z-cxeme 6) no V-cxeme B) B Y Tmna U-koneHo

Puc.2. Cxembl yctaHoBkU DA Ha TpybGonpoBoae.
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[MpoOonbHbIN yron ycTaHOBKU Bpe3HbiX [M3A B NpAMONUHENnHbIn NY
0 (yron mexnay ocblo Bpe3Horo N3A 1 niocKoCcTbio, NepneHankynspHom
ocu TpybonpoBoaa) MOXeT nexaTb B guanasoHe ot 20° go 70°, peko-
MeHayemoe 3HadveHune — ~ 45° [pu Dy>2000 ananas3oH OonycTUMbIX
3Ha4YeHur NPOAONBLHOrO yrna ycTtaHoBKM Bpe3Hbix [MOA onpegensaertcs
Xapaktepuctmkamm obbekta pasmereHus M.

Bo3moxHble BapuaHTbl ycTaHoBkuM [MOA ykasaHbl B Tabn.3.

Tabnuua 3
Cxema
ycTaHoBKY MIA MY tnna U-koneHo Z-cxema V-cxema
PacnonoxeHune nap
Mo ocu NoTokKa no guameTpy
MoA
D, MY, mm <50 >50
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1.5.2. YcTpoucrtseo
CTpyKkTypHasa cxema pacxogomepa npusegeHa Ha puc.3.

BTopun4yHbIN n3MepuUTenbHbLIN Npeobpa3oBaTenb
Mopaynb 06paboTkmn AaHHbIX
MNnata BbluuCcnUTENs
Unoukatop |« > - » RS-232
KoMGuHMpoBaHHbIN < > RS-485
moaysb
» YHUBepC. BbIXoq
KnaBuatypa >
U hated ik ek el
[ CepBuCHbLIN MoAYIb T N N Bbixoapbl
T _—_—_—_ CepBUCHbIX
> CepBUCHBIN Moay b F="171"7" "™ | wonynen
Mopynb | T T [ I S
BUN
A
Y
A
» Mnata nameputens
=248 I \
\ Yy
— N
WcTouhnk (||| MepBUYHBLIN
BTOPUYHOIO < || <
UTaHUS alle npeobpasoBartenb
T pacxopa
~220B 50Ty

BUTT — ecmpoeHHbIU UCMOYHUK numaHusl.

Puc. 3. CTpykTypHasa cxema pacxogomepa.

Pacxogomep-cyeTtunk ynbtpassykoBon «B3JIET MP» ucnonHenus
YPCB-510V 14  cocTtouT 13 nepBMYHOro npeobpasoBatens pacxoga u
BTOPMYHOIO M3MepuTerbHOro npeobpasosaTens.

MepBnYHbLIA Npeobpa3oBaTenb pacxoda npeacraBndeT cobon cne-
UManbHO U3roTOBMEHHbLIN U3MEPUTENbHbIA y4acTOK (OTPEe30K TpyDbl C
npucnocobnexHmamn gns ycrtaHosku NMN3A n MoHTaxa B TpybonpoBog) ¢
YyCTaHOBMEHHbIMU Ha HeM napou N3A 13 komnnekTa pacxogomepa.

BoamoxHO ncnonb3oBatb B kadectse Y gencreytowmn Tpybonpo-
BOJ Hagnexawlero kadectBa W COCTOSIHMS MOCre MOArOTOBKU ero K
MoHTaxy MN3A.
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BTopuuHbIn M3MepuTenbHbIN NpeobpasoBaTenb COOAEPXKUT M3Me-
puTenb, ynpaBnsaloWNA 3MEKTPOAKyCTUYECKUM 30HOMPOBAHNEM U 06-
pabaTbiBalOWMNN U3MEPUTENbHbIE CUTHAmMbI, U BbIYUCNIUTESb, BbINOSHA-
IOLNI BTOPUYHYKO 06paboTKy M3MepuTenbHOM MHOPMaUMN N XpaHe-
HWe pe3ynbTaToB namepeHmi. OGMeH JaHHbIMU MeXay nnatamu n3me-
puUTENs N BbIYUCIIUTENSA OCYLLECTBISIETCA NO BHYTPEHHEMY UHTEPdEN-
cy RS-485.

[na obecnevyeHns BHELLHUX CBS3E pacxogomepa Ha nnate Bbi-
YNCNIUTENS YCTAHOBIEH 3NIEKTPOHHbIN KOMOUHUPOBAHHbIN MOAYSb YHU-
BepcanbHOro Bbixoga M nocnegoBaTtesibHbIX MHTepdencoB RS-232 un
RS-485.

Kpome TOro, no 3akasy Ha nnaTty BbIYUCAUTENS OOMOMAHUTESBbHO
MOXHO YCTaHOBUTb OO OBYX 3NIEKTPOHHbIX CEPBUCHbLIX MOAYSEeN BHELL-
HUX CBSI3EMN:

- MOAyIb 4-KaHanbHbIN YHMUBEpPCarbHbIX BbIXOAOB;
- MOAyrb TOKOBOrO BbIX0Aa;
- Mmoay”nb uHTepdenca Ethernet.

YnpasneHne paboTton pacxogomepa n nHanKaumsa n3aMepuTernbHOMN,
YCTaHOBOYHOWN, AMArHOCTUYECKOW, apXUBHOW WHopmaumm obecneyun-
BaeTCs C MOMOLLbIO KraBmaTypbl U rpadmnyecKkoro Xnagkokpucrannmye-
ckoro nHamkatopa (XKKWN). XKKN obecneumBaeT BbIBOA YeTbipeX CTPOK
andgasunTHo-Undposon nHdopmauum npu 20 cumBonax B cTpoke. [le-
puog o6HOBNEHNs TekyLwlen nHgopmaumn Ha akpaHe XKW coctaBnser
1c.

1.5.3. Bugbl ncnonHeHmmn

B 3aBucumocTn OT ycnoBum npumeHeHus npubopa Ha obbekTe
BO3MOXXHa NOCTaBKa pacxo4oMepOoB CrneaytoLwmnx NCNOSNHEHWIA:

- MOMEX03aLLNLLIEHHOTO;
- B3PbIBO3aLMLLEHHOrO;
- MOPO30YCTOMNYMBOTIO.

MomexoycTonumBoe McnonHeHne obecrneynBaeTca UCMONb30BaHU-
eM cummeTpudHon ceasmn Bl ¢ NMBA ¢ nomoLLbio yCcTporcTBa cornacy-
towero (puc.A.4).

B3pbiBO3aLuLLEHHOE UCNOSTHEHNE pacxogoMepa B COOTBETCTBUM C
rnaeon 7.3 «[paBun ycTponcTBa aMekTpoyCTaHOBOK» obecneymBaeTcsa
ykomnnektoBaHnem ero MN3A uckpobesonacHOro ucnosnHeHus u 6no-
Kamu nckposawmtHbiMu (BA).

YpoBeHb B3pbIBO3aLLMTLI — «0COBOB3PLIBO6E30NACHbINY.
Bua B3pbIBO3aLLUTLI — «MCKpoBe3onacHas afnekTpuyeckas Lenby.
MapknpoBKa B3pbIBO3aLUMTI:

- [MOA — «OEXialIBT6 X»;

- BU — «[Exia]llB».

OnucaHne B3pbIBO3aLUULLEHHOIO UCMOMHEHUS pacxogomMepa, ero
NCNONMb30BaHUS MO Ha3HAYeHU0, TEXHWYECKOTO OOCHYXMBaHUS U T.4.
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N3NoXeHo B IOKyMeHTe «Pacxogomep-cyeTyunk ynbTpassykoson YPCB.
B3pbiBO3awuieHHoe ucnonHeHve. PykoBoACTBO MO 3KcnnyaTauumy».
B60.00-00.00 P3.

Mopo30ycTON4YNBOE UCMNONHEHNE pacxogomepa MOXeT IKCnnyaTu-
poBaTbCA NpU OTpULATENBHOM TeMnepaType OKpyXxatoLlero Bosgyxa oo
MuHyc 40 °C. Npu 3TOM He npeaycMaTpuBaeTCs UCMNOSb30BaHUE Xna-
KOKpUCTannnM4eckoro nHankaTopa u knasuatypsl npubopa.

1.5.4. Pexxnmbl paboThbl
1.5.4.1. Pacxogomep nmeet Tpu pexmma paboTbl:
- HACTPOWKA — pexum HacTpOMKv 1 NOBEPKY;
- CEPBUC — pexxum noaroToBKM K 3KCnnyaTaumm;
- PABOTA — aKkcnnyaTaunoHHbIM pexum (pexmnm nonb3oBartens).

Pexnmbl oTnnyaroTca ypoBHEM JOCTyna K UHopmauuu (MHOuum-
pyemon Ha gucnnee u/vnu nepegasaemon no mHtepdencam RS-232,
RS-485, Ethernet) 1 BO3MOXHOCTSIMW MO W3MEHEHWUIO YCTAHOBOYHbIX
napamMmeTpoB pacxogomepa.

HanBonbLmnmm BosmoxHocTamm obnaaaet pexxum HACTPOMKA. B
3TOM pexumMe MHAMLMPYIOTCS BCE NapaMeTpbl U BO3MOXHA Moanduka-
LM BCEX YCTAHOBOYHbIX NapaMeTpoB. HaMeHbLIMMM BO3MOXHOCTAMM
obnapaet pexnm PABOTA.

YnpasneHune paboTon pacxogoMepa B pasnunyHbIX pexmmax MoXeT
OCYLLIECTBMNATLCA C KnaBmaTypbl U OPraHM3oBaHO C MOMOLLBbIO CUCTEMBI
MEHIO M OKOH pasHOro ypoBHs, oTobpaxaembix Ha gucnnee. MNopagok
yrnpasreHus, cuctema MHAMKaLmMm, B3aMMOCBS3M MEHIO U OKOH, a Takxe
Tabnuubl NapamMeTpoB, NHANUMPYEMBIX Ha aucnnee, NpMBeneHbl B Ya-
ctu |l HacToAwWwero pykoBoacTBa.

Ynpaenatb paboTon pacxogomepa MOXHO Takke no uHtepdencam
RS-232, RS-485, Ethernet.

1.5.4.2. Pexxum paboTbl 3agaeTca KoMbuHaumen Hanmums / oTCyTCTBUS 3aMbl-
KaHWSA C MOMOLLbIO Nepemblyek KOHTaKTHbIX nap J3 n J4, pacrnonoxeH-
HbIX Ha cy6bnoke 06paboTkn faHHbIX.

CooTtBeTcTBME KOMOMHauUMM pexumam paboTbl npuBedeHO B
Tabn.4, rge « +» — Hanuune 3amMblkaHUS KOHTaAKTHOM napbl, @ « - » —
OTCYTCTBME 3aMblKaHUS.

Tabnuua 4
Pexum paboThl J};OHTaKTHa;' napj\4 HasHauyeHune pexuma
PABOTA - - kcnnyarauus
CEPBUC ) + NogrotoBka
K 3Kcnnayataunmn
HACTPOWKA + - HacTpoika
1.5.4.3. Pexxum PABOTA — 31O pexum akcnnyataumm pacxogomepa Ha obbek-
Te.
B pexume PABOTA nonb3oBaTtens MMeeT BO3MOXHOCTb NpocmaT-
puBaTthb:

18



a) n3mepsiemMble 3Ha4YeHUs napameTpoB: 06BHEMHOro (MaccoBOro) pacxo-
Aa, o6bemMoB (Macc), HaKOMMEHHbIX NPU NPsSMOM U 0BpaTHOM Hanpas-
NeHMn NOTOKa, a Takke ux anrebpanyeckon CyMMbl, CKOPOCTU ABUXKE-
HWUSA XNOKOCTY;

6) cogepXnumoe apxMBOB M XXYPHANoB (3a UCKNOYEHMEM XKXYpPHANoB perun-
CTpauumn U3MEHEHUIN PEXUMOB N OENCTBUI NOSb3oBaTenNs);

B) KOH(DUIypaLMOHHbIE NapaMeTpbl: PeXxuMm nepexoga NpUMBOPHbIX YacoB
Ha «3MMHeex»/«neTHee» Bpemsi, TUMbl YCTAHOBMEHHbIX CEPBUCHBLIX MO-
Aynen n xapakTepuUcTUKN BbIXOAOB;

r) napameTpbl paboTbl:
- NOKa3aHns NpUBOPHLIX YaCoB;
- NapameTpbl CBA3M No uHTepdencam RS-232, RS-485, Ethernet;
- BpeMs Havarna v NpogormknTenbHOCTb HewTaTHbIx cutyauun (HC);
- CNoBa COCTOSAHUSI U3MEPUTENBHOMO KaHana v BbIXO40B.

B pexxume PABOTA nonb3oBaTenb MMeeT BO3MOXHOCTb 3aJaBaTb
3Ha4yeHus 403 M BbIMOMHATb Npoueaypy A03MpOBaHUS; yCTaHaBnMBaTb
napameTpbl paboTbl No uHTEpdencam RS-232, RS-485, Ethernet: ce-
TeBon agpec npubopa, CKOPOCTb paboTbl, ANUTENbHOCTb 3aLEPXKKU,
naysbl n T.4.

1.5.4.4. Pexum CEPBUC — 3710 pexxmum nNoaroToBKM pacxogoMepa K akcnsyarta-
UMn Ha obbekTe.

B pexume CEPBWUC pononHUTENbHO (MO OTHOLUEHUIO K pPexumy
PABOTA) BO3MOXHO:

a) npocMaTpuBaTh XypHasnbl perucTpaumm N3MeHEHNn PEXNMOB 1 XXypHarn
JENCTBUNI NONb3oBaTeNS;

0) npocmaTpmBaTh U UBMEHATD:

- NapamMeTpbl NepBMYHOrO NpeobpasoBaTens pacxoaa;

- NapameTpbl 06paboTKM pe3yrbTaTOB U3MEPEHUS;

- TEXHONOIMYeCcKne napameTpsbl;

- eANHULblI M3MepeHns obbeMHoro pacxoga (o6bema) [M3/q; M>/c; /MUK
(m°; )];

- eQVHNLbI U3MEPEHUS MacCoBOro pacxoda (Macchl) [T/4; T/C; Kr/MWH (T;
Kr)l;

- TUMbI U 3HAYEHMS NapamMeTPOB MOAYNEN BHELLHNX CBSA3EN;

- HACTPOWKMN MHTEPBANIbHOIO apXmBa;

- NoKa3aHnsa NPUBOPHLIX YacoB;

- pexum nepexoga NPUOOPHbLIX YaCOB Ha «3MMHEE»/«NeTHee» BPeEMS;

B) OCYLLECTBNATb NEPEX0o] Ha PeXunm onpeaerieHMst MacCcoBbIX NapameT-
pOB;

) NPOBOANTb KannMbpoBKYy Ha OOBLEKTE;
A) 06HYNATb cYeTYMK 06 BHLEMOB;
€) NPoBOAUTb UHMLManNu3aumo npnbopa;
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X) ounaTb XKypHarbl (32 UCKMIOYEHMEM XypHana perncrpaumm mameHe-

1.5.4.5.

HUN PEXNMOB) U apXMBbI.

B pexxume HACTPOWMKA BO3MOXHO npocMmaTpuBaTth M MOAMMULIMPO-
BaTb BCe NapameTpbl 6e3 UCKITIYEeHNS.

B pexume HACTPOWKA pononHutensHo k pexumam PABOTA u
CEPBWC moxeT nponsBoanTbCS:

- NoBepKa pacxogomepa;
- 3anucb B NaMATb 3aBOACKOro Homepa npubopa.

1.5.5. BHelwHue cBA3U
1.5.5.1. lNocnepoBaTenbHble MHTEPGENCHI

MocnepoBaTenbHble nHTEpdencbl RS-232, RS-485 n uHtepdenc
Ethernet nossonsaT ynpaBnate NpubOpoM, CUMTbIBaTb U3MEPUTESb-
HYI0, apPXMBHYIO, YCTAHOBOYHYIO U AMArHOCTMYECKY0 MHopmMauumto, Mo-
AnduumpoBaTtb yCTaHOBOYHbIE NapameTpbl. [locrnegoBaTeribHble WH-
Tepdencbl RS-232 n RS-485 nogaepxmeatot npotokon ModBus (RTU
ModBus 1 ASCIl ModBus), NpuHATLIN B Ka4yecTBe CTaHA4apPTHOro B Npu-
6opax pupmbl «B3JTIET».

NHTepdenc RS-232 moxeT ncnonb3oBaTbCa ANA HENOCPeOCTBEH-
HOW CBS3M C NnepcoHanbHbiM KoMnbtoTepom (IMK):

no kabento (Npu gnvHe NHUK cBsA3n Ao 12 m);
no TeneOHHON NMHMM (C MOMOLLLIO TEeNE(OHHOro MoaemMa);
no paguokaHany (C NomMoLbio pagnomMmoaema);

no NHuM undpoBon ceaA3n ctaHagapta GSM 900/1800 MIMy ¢ nomoLLbto
apantepa cotoBou cBasn «B3JIET AC» ncnonHenms ACCB-030.

[anbHOCTb CBA3N NO TenedOoHHON NUHUN, pagnoKaHany unn KaHa-
na cCOTOBOM CBSI3M ONpeaenisieTcs Ux xapakrepuctTmkamm.

NHTepdenc RS-485 obecneunBaeTt cBaA3b No kabento B rpynne u3
HECKOSbKMX abOHEHTOB, OOHMM M3 KOTOPbIX MoXeT ObiTb [1K, npwu
anvHe nuHum ceasm ao 1200 m.

MogkntoveHne agantepa cotosoun cBsa3m ACCB-030 k nHtepdgency
OLMHOYHOro npubopa nnu K NMHUN CBA3W rpynnbl NpnbopoB AaeT BO3-
MOXHOCTb NepegaBaTb MHPOPMaLMIO NO KaHarny COTOBOW CBS3W, B TOM
yucne v B VIHTepHerT.

Mcnonb3ys kaHan COTOBOM CBSA3WM MOXHO Ha 6Gase nporpammMmHOro
komnnekca «B3JIET Cll» opraHusoBbiBaTb OUCNETYEPCKYH CeTb AN
MHOIMMX OOUHOYHBLIX W rPynn NpMBOPOB KaK OAHOTUMHbLIX, TaK U Pa3HO-
TUMNHbIX MO HA3HAYEHWUIO.

CkopocTb 06bmeHa no nHrepdencam RS-232 n RS-485 (ot 1200 oo
115200 bopa), a Takke napamMeTpbl CBs3M yCTaHABNUBAKOTCHA Nporpam-
MHO.

BHUMAHUE! He ponyckaeTcss oaHOBpeMeHHOe UCMNofib3oBa-
Hue uHtepcencoB RS-232 n RS-485.

WHTepdenc Ethernet mcnonb3yetca aons cessym npubopoB B 1o-
KanbHOW CeTU, a TakKe MOXET MUCMNOoSb3oBaTbCA ANst 0OMeHa AaHHbIMU
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yepe3 NHTepHeT mexay npubopamu nokanbHOW CeTU U yaaneHHbIM
KoMmnbloTepoM (koMnbtoTepamm). OBMeEH OCyLLeCTBASETCA Yepes LWIo3
NoKanbHOM ceTn, uMMmetowmn cobcTBeHHbIN (rnobanbHbi) IP-agpec.
Mpn obmeHe faHHbIe ynakoBbIBAOTCA B CTeK npoTokonos Ethernet / IP
/ UDP | TFTP / ModBus. lMopoepxunBaetca Takke npoTokosi ARP
(Ethernet / ARP), koTopbi ucnonb3yetcsa gns onpegeneHuns MAC-
agpeca yana no IP-agpecy 3anpoca.

1.5.5.2. YHuBepcanbHble BbIXOAbl

Pacxogomep B 3aBUCUMOCTM OT Hanmyms CEPBMCHOIO MOAYINSA YHU-
BepcarnbHbIX BbIxogoB (CM. n.1.6.1.3) moxeT nmetb 1 unu 5 ranbeaHm-
YeCKn pasBs3aHHbIX YHUBEPCASibHbIX BbIXOAOB.

HasHayeHnsa yHuBepcanbHbIX BbIXOLOB, pexuMmbl paboTbl, napa-
METPbl BbIXOAHbIX CUTHANOB, a Takke OTKMIYEeHME BbIXOAOB 3a4aloTCs
NporpaMMHbIMN yCTaHOBKaMW. BO3MOXHble 3HA4yeHUs YCTAHOBOK AnNs
pasnnyHbIX PEXNMOB NpueeneHsl B Tabn.b.6, 6.7 yactu |l HacToswero
pPYyKOBOACTBA.

Cxema OKOHEYHOro Kackaga BbIXOOOB M OnucaHue ero paboTbl
npuBeneHo B NpunoxeHun b.

e B yacTtoTHOM pexnme paboTbl HA OTKPbITbIA BbIXOA BblOAETCA UMMYIb-
CHas nocrneaoBaTeNbHOCTbL TUNA «MeaHapP» CO CKBaXXHOCTbLIO 2, YacTo-
Ta crnegoBaHUsa KOTOPOW MponopuMoHanbHa TeKyLeMy 3Ha4YeHuto pac-
xoga. BoamoxHo macwTtabupoBaHve paboTbl YaCTOTHOrO Bbixoda My-
TEM NPOrpamMMHON YCTaHOBKM 3HA4YEHNA MakCUManbHOW YacToTbl pabo-
Tbl BbIX04a Fyake, KO3(ppuumeHTa npeobpasosaHus Beixoga KP, a Tak-
e HWKHEro Qun 1 BepxHero Qg NOPOroBbIX 3HAYEHMIN pacxoda, CooT-
BeTcTBYOWMX YacToTe 0y n Fyae Ha Bbixoge. MakcMmanbHO BO3-
MOXHOoe 3HavyeHune Fyaxe — 3000 L,

e B umMnynbcHOM pexrme paboTbl HA OTKPbITLIN BbIXOA, KaXAYl CEKyHOY
BblJaeTCcs nayka MMMynbCOB, KONIMYECTBO KOTOPbLIX C y4EeTOM Beca UM-
nynsca K, cooTBeTCTBYeT 3HayeHutio obbema, u3MepeHHOMYy 3a
npegblayLyto cekyHay. MakcumanbHO BO3MOXHas 4YacTtoTa cnefosa-
HUSA UMMNYIbLCOB B NMayke (Tuna «meaHgp» co ckBaxHocTblo 2) — 500 M.

e [Ina npaBunbHOW paboTbl YHMBEpPCamnbHbIX BbIXOAOB B pacxogomepe
npegycMoTpeHa npoueaypa aBToMaTUYecKoro pacyeta koadduuneHta
KP (VIMI'I/M3, UMnN/n) B YaCTOTHOM pexunme n Beca nmnynsca K, (M3/vuvm,
n/mmn) B MMNynbCHOM pexunme. [pu namepeHnmM MaccoBbIX napameT-
poB pa3mepHocTb KP (umn/T, umn/kr), K, (T/vmn, kr/vumn).

Pac4yeT KP nponsBoguTcsa nNo 3agaHHbIM Mofb3oBaTeNeM 3Ha4YeHu-
AM Qgn U Qun M MAKCUManNbHOMY 3HAYEHUIO YacToTbl Fyake, pacyeT K, —
no 3agaHHbIM Qg Y OSIUTENBHOCTU BbIXOAHbLIX UMMYSILCOB T B Anana-
30He oT 1 go 500 mc.

e B nornyeckom pexvmme Ha BbiIxoge Hanuuuio cobbiTusa (Mnm ero onpe-
AENEHHOMY COCTOSIHMIO) COOTBETCTBYET OAMH YPOBEHb ANEKTPUYECKOrO
cuUrHana, a OTCyTCTBMIO COBLITUA (MM MHOMY €ro COCTOSIHUIO) — APYromn
YPOBEHb CUrHana.
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[MporpaMmHO ONgA Bbixo4a B NIOMMYECKOM peXuUMe YyCTaHOBKOMW 3Ha-
YeHNs1 BbICOKMM UM HU3KUM 33a4aeTCH aKTUBHbIN YPOBEHb CUrHana
(AKTUB. yp.), T.e. YpOBEHb CUrHana, COOTBETCTBYIOLLUNA HANUYMIKO CO-
ObITNA. SNeKkTpuyeckne napameTpbl ypoBHEN CUrHana ykasaHbl B [pu-
noxeHuu b.

Mpn HeobxogumocTn MoXeT ObiTb Ha3Ha4yeHO cpabaTbiBaHME Bbi-
X0[a B NTOrMYECKOM pexume rno 3agaHHoOMy 3HaveHuto BepxHen (Q>Qgy)
nnu HWxHen (Q<Quy) YCTaBKM MO pacxoay.

e [lpn nNpoBeAeHMM O03MPOBaHMSA NapameTpbl CUrHama, nocTynaoLlero
Ha BbIXOZ, ONpeaensiTcs pexmnmMom paboTbl (MMNYNbCHbIA UK NOrn-
YeCKuIn) yHMBEepCcanbHOro Bbixoaa.

Ecnn yHuBepcanbHbI BbIxog paboTtaeT B UMNYMbCHOM pPEXUME U
Ans Hero 3agaHo HasHadveHwe lMapam. <MmMn. Ao3 1>, T0O N0 OKOH4a-
HUIO JO3MPOBAHUSA Ha BbIXOA BblAAaeTCs OOWH MMMYNbC 3aJaHHOW Anu-
TENbHOCTW.

Ecnu yHuBepcanbHbI Bbixog paboTaeT B IOrMYECKOM pexume, TO
YpOBEHb CUrHana Ha BbIXOAe W3MEHSIETCSl B MOMEHT Havyana u B Mo-
MEHT OKOHYaHWUS A03MPOBaHUS.

1.5.5.3. TokoBble BbIXOAbl

TokoBbIN BbIXO4 MOXET 6bITb peann3oBaH C MOMOLLbIO CEPBUCHOIO
MoAynsi TOKOBOro Bbixoga. HasHayeHne n napameTpbl paboTbl TOKOBO-
ro Bbixoga Ha 6a3e CepBMCHOINo MoOAyrns ycTaHaBnMBaKTCHA NPOrpaMmm-
HO. Bo3MOXHble 3Ha4yeHus ycTaHOBOK npuBedeHbl B Tabn.b.6, 6.7 va-
ctu Il HacTosAwWwero pykoBoacTBa.

ManbBaHM4Yeckn pasBs3aHHbIA TOKOBbI BbIXOL CEPBUCHOIO Moayns
MoXeT pabotaTtb B 0gHOM M3 Tpex amanasoHoB: (0-5) MA, (0-20) MA
unu (4-20) MA.

HomuHanbHasa ctatuyeckas XapaKkTepnucTtmnka ToOKOBOro Bbixoaa

M
Qy = Qun + (Qgp — Qyypy) - -BBX—MuH_
IMaKC - IMl/IH
rae Qv — namepeHHoe 3HavyeHue pacxoga (M3/q; m/c; n/MuH);

Qun — 3a0aHHOE 3HAaYeHME HWXKHEro nopora no TOKOBOMY BbIXo4y,
cooTBeTcTBYOLLEE i, M3a; M3c: MUK

Qen — 3a4aHHOE 3HAYEHWE BEPXHEro nopora nNo TOKOBOMY BbIX0o4y,
cooTBeTCTBYOLLEE lyake, M3a; M¥c: MUK

lssx — 3HAYEHUE BbIXOOHOTO TOKOBOIO CUrHana, COOTBETCTBYHOLLEE
N3MepeHHOMY 3Ha4YeHuto pacxoaa, MA;

[y — MUHMMarnbHOE 3Ha4YeHe ananasoHa paboTbl TOKOBOrO BbIXO-
aa (0 unun 4), MA;

lvakc — MaKCUManbHOEe 3HaYeHue amanasoHa paboTbl TOKOBOrO Bbl-
xoaa (5 unun 20), mA.
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TokoBbI Bbixo4 B AnanasoHax pabotbl (0-20) MA nnn (4-20) mA
MOXeT paboTaTb Ha Harpy3sky conpoTtueneHnem o 1 kOm, B guanasoHe
(0-5) MA — go 2,5 KOMm.

HasHaueHne wn napamMeTpbl OaHHbIX TOKOBOIo BbiIXOAda onpeaena-
H0TCA HaCTpOVIKaMVI COOTBETCTBYHOLLEro YaCToTHOIo Bbixoaa.

Honyctumas anvHa kabensi cBs3u Mo TOKOBOMY BbIXOAy onpene-
naeTca CONPOTUBMEHUEM TUHMM CBSA3N U BXOOHBbIM COMPOTUBIEHUEM
npMeMHuKa TOKOBOro curHana. Cymma ConpoTMBREHU He [OO0rmkHa
npeBbllaTb YKa3aHHOro COMPOTMBIEHMS HArpy3Ku.

1.5.6. Pernctpauus pesynbtaTtoB

1.5.6.1.

PesynbTatbl namepeHuin 1 BbIMUCIEHUIM 3aNNCbIBAOTCHA BO BHYTPEHHUE
apXMBbl: YaCOBOW, CYTOYHbIN, MECSYHbIN, MHTEpPBarbHbI U apXuB J03a-
Topa.

YacoBon, CYTOYHbIN U MECHAYHbIN apXvBbl UMEKT OAWHAKOBYHO
CTPYKTYPY.

myBuHa apx1MBOB COCTaBnsET:

- yacosoro — 1440 3anuncen (NpeablayLmMxX YacoB);
- cyTo4Horo — 60 3anucen (NpeablayLmx CyToK);
- Mecsa4Horo — 48 3anucen (NpegbioyLwnx Mecsaues);

nHTepsanbHoro — 14400 3anucen (NpegbliayWwmnx UHTEpPBaNoOB apXvMBU-
poBaHus).

[nnTenbHOCTb MHTEPBAra apxXmBMpPOBaHNSA MHTEPBANbHOIO apxmBa
MOXeT yCTaHaBnMBaTbCs B npefenax ot 5 ¢ Ao 2 4acoB BbIGOPOM Gomk-
CUPOBAHHbIX 3HAYEHUN.

B ogHoM 3anucn ouKCUpPYOTCA 3HaAYeHUs crefylowux napamert-
poB:

- V+ [M+] — cymmapHbIn 06bem [Macca] npu NpsAMOM HanpasfeHun NoTo-

Ka 3a nHTepBan apxuBMpoBaHus, M () [T, (xr)];
V- [M-] — cymmapHbIn o6bem [Macca]3npm obpaTHOM HanpasneHun no-
TOKa 3a MHTepBarn apxusmpoBaHus, m” (1) [T, (Kr)];

2V [EM] — cymmapHbIi 06bem [Macca] C y4eTOM HanpasrfieHns NoToka
3a MHTepBar apxnBMpoBaHUS, m® () [T, (xr)];

- Tnp — BpemM4d npocrtosd, ¢ — B HYaCoOBOM apxuBe, HaC:MUH — B CYTOYHOM U

MeCSIMHOM apXxuBax; B MHTepBaribHOM apxuse Tnp He duKcupyeTcs.

MHOukaums 3HavyeHun apxvBuMpyeMbiX napamMeTpoB COMpOBOXAa-
eTca 0603Ha4YeHNEM UHTepBana apxXMBMpPOBaHUS:

- AaTbl M Yaca — Ans YacoBOro apxuBea;
- gaTbl — AN CYyTOYHOro apXxmBa;
- Mecsilla 1 roga — Ans Mecsi4HOro apxvBa;

OaTtbl N BpeMeHN OKOHYaHUA UHTepBara apxXmMBMpoBaHUA — ONA UHTEpP-
BalribHOro apxmBea.

[ns kaxgoro apxmea npegycMoTpeHa npoueaypa novcka tpebye-
MOW apX1BHOW 3arnucu.
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1.5.6.2. Apx1B gosaTtopa npeaHasHavyeH 4N 3anucu napameTpoB Mo pesynbTa-
TaMm O03MPOBaHUS M MOXET cogepxatb Ao 512 3anucen. Kaxgasa 3a-
NMNUCb COOEPXNT:

- AaTy n BpeMs Hayana Ao3MpoBaHus;
- V3 [M3] — 3agaHHoe 3Ha4yeHne obbeMHon [MaccoBow] 4O3bl, M (n) [,

(kr)];

- VA [Mpa] — oTMepeHHoe 3HayeHne obbeMHOM [MaccoBon] 403bl, M ()
[T, (kr)];

- Ta — Bpemsa Habopa Jo3sbl, C;

- AaTy 1 BpeMms OKOH4YaHus Habopa J03bl;

- Qcp — cpeaHuin 06BEMHLIN [MaccoBbIN] pacxod B npoLecce A03MpoBa-
HUs, M°/Y (n/MuR) [T/4 (Kr/MuH)].

1.5.6.3. N3meHeHne 3Ha4vyeHU YCTAHOBOYHbLIX MapamMeTpoB (UKCUPYHOTCHA B
XypHane nonb3oBaTens, KOTopbI MOXeT cogepxatb Ao 1000 3anucen.
B >xypHane cukcunpyetca:

- JaTa n BpemMs npounssegeHHon moandukaumu;

- HAaMMEeHOBaHe MOANMUUMPYEMOro napameTpa;
- 3Ha4YeHMe napameTpa Ao moamdukaumm;

- 3Ha4YeHMe napameTpa nocre MmoanduKkauuy;

- NOPAAKOBbLIN HOMEP 3arnuncu.

1.5.6.4. NameHeHne pexnma paboTbl Nnpubopa hmkcmpyeTcsa B XXypHane pexu-
MOB, KOTOPbI/ MOXET coaepxkaTb 40 512 3anucen.

B xypHarne pexumoB ukcupyetcs:
- NOPSAKOBbLIA HOMEP 3anucy;
- HAMUMEHOBaHMe YCTaHOBMEHHOIO pexnma paboTbl npmubopa;
- Aata 1 BpeMsi yCTaHOBKM pexuma.

1.5.6.5. HewTaTHble cuMTyaumm u OTKasbl, BO3HMKaKLWME B npouecce paboTbl
pacxogomepa, OUKCUPYKOTCA COOTBETCTBEHHO B XXypHamne HeLuTaTHbIX
CUTYyauMn MN3MEPUTENBHONO KaHana, >XypHane HewTaTHbIX CUTyauuin
ANCKPETHbIX (YHMBEPCarbHbIX M TOKOBbIX) BbIXOA0B W XXypHarie OTKa3oB.
XKypHanbl HewTaTHbIX CUTyauuMi MOryT cogepxatb 0o 512 3anucen,
XypHan oTtkasoB — o 60 sanucen.

B >KypHanax HelwuTaTHbIX CUTyauui UKCUpYeTCs:
- NOPSIAKOBbLIN HOMEP 3anucy;
- HAMUMEHOBaHME HeLWTaTHOW CUTyauuu;
- pata u Bpemsi Ha4yana HC;
- anutensbHocTb HC (Yacbl, MUHYTbI, CEKYHAbI);
- fata u Bpemsi okoH4aHus HC.
B >xypHarne oTka3oB (huKcupyeTca:
- NOPSIAKOBbLIN HOMEP 3anucy;
- HaMMeHOBaHMe OTKas3a;
- AaTa 1 BpeMs HacTynneHus oTkasa.
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1.6. CocTtaBHble YacTu usgenus

1.6.1. BTopnyiHbIN n3amepuTenbHbIN NpeobpasoBartesnb
1.6.1.1. ®yHkuum Bl

BTopu4yHbIN n3mepuTenbHbin Npeobpa3oBaTenb NpeacTtaBnsieT co-
601 MUKPOMPOLIECCOPHBLIN U3MEPUTENBHO-BbIYNCIUTENBHbIN BOK MO-
AYNbHOW KOHCTPYKLUMU, BbINOSTHAOLWWI criegyowme pyHKUnn:

30HAMPOBaHWE NOTOKa, NpueM 1 06paboTKy CUrHaNoOB, MNOMYYEHHbIX OT
MoA;

- onpeaeneHne 3Ha4eHUn n3mMepseMbIX NapaMeTPoB;

apXVMBMPOBaAHME U XpaHEHME B 3HEProHe3aBMCMMOW NamsaTU pesynbTa-
TOB U3MEPEHUI 1 BbIYMCIEHWUIA, YCTAHOBOYHbIX NapaMeTpoB U T.M.;

BbIBOJ, U3MEepPUTESIbHOWN, apXMBHOW, ANArHOCTUYECKOM U YCTAaHOBOYHOM
nHdopmauumn Ha aucnnen XKKN n yepes nHtepencol RS-232, RS-485,
Ethernet;

BbIBOA, U3MepUTENbHON MHPopMaLnn Yyepes yHUBepcarnbHble U/unm To-
KOBble BbIXOAbl;

aBTOMAaTMYECKUIA KOHTPOIb U UHAMKALUIO HanMunus HEUCNpaBHOCTEN U
HellTaTHbIX CUTyaUuin B pacXo4oMepe;

3alnTy OT HECAHKUMOHNPOBAHHOIO OCTyNna K apXmBHbIM N YCTaHOBOY-
HbIM OaHHbIM.

1.6.1.2. KoHcTpykums BI

BHewHnn Bua Bl npuBegeH Ha puc.A.1 MNpunoxenus A.

Bl cocTtonT 13 Tpex yacten (KOHCTPYKTUBHbLIX MOAYMNewn): NMLeBon
YacTu — Moaynst o6paboTkM AaHHbIX, CpeAHen 4YacTu — Moayrnsa BCTPO-
€HHOro nctoyHuka nutanunsa (BUI) n ocHoBaHMA — MOHTaXXHOro Moay-
ns.

Mogaynb o6paboTkn gaHHbix Bl cogepxuT nnatbl nameputens u
BbluMCnMTENsa. Ha nuueBor naHenu mMoayns HaxoOAaTCs >KUAKOKPW-
CTanMyeckun nHaukaTop v KnasmaTtypa.

Mogynb BUI BTOpMYHOro nameputensHoro npeobpasoBaTtens co-
OEpPXUT nnaTty BCTPOEHHOr0 MCTOYMHUKA NUTaHus. Ha HWXHen nnocko-
cTn kopnyca moayns BUI pacnonoxeHa knemma 3awmTHOro 3asemrie-
HUS U TEXHOSOIMYECKUI pasbeM.

Mogynb BUIT BmecTe ¢ mogynem obpaboTku aHHbIX, coeauHsie-
Mbl€ 3NEKTPUYECKN MHOFOXWUMbHbLIM LUNENEOM N KOHCTPYKTUBHO BWH-
Tamun co CTOpoHbl moayns BUT, coctasnsatoT cyb66nok obpaboTku gaH-
HbIX.

JocTyn K KOMMYTaLMOHHbIM 3fIEMEHTAM 3IIEKTPOHHbLIX MOAYNen,
yCTaHaBNMBaEMbIX Ha Mnnatbl M3MEPUTENSA U BbIMMCIUTENSA, OIS NOA-
KntodYeHnss kabenen cCBA3N M YCTAHOBKM PEXMMOB, OCYLLECTBISETCS C
obGpaTHON cTOpOHbI cy66noka 0b6paboTkm aaHHbIX (puc.B.1).

B cBow o4vepenb cyb66mnok 06paboTkM AaHHbIX COEOUHSIETCHA BUH-
TaMu CO CTOPOHbI NIMLEBON NaHenu ¢ MOHTaXHbIM moaynem BI1, obpa-
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3ys 6nok BTOpu4HOro npeobpasoBatens. Ha 3agHen cteHke 6Gnoka
YyCTaHOBMEHbI MOHTa)XHble NriaHku, obecnednsatowmne kpennexme Bl k
DIN-pevike Ha obbekTe akcnnyataumm (puc.A.2).

Ha HWXHEen NNOCKOCTU Kopryca MOHTaXHOro MOAYMs pacnonoxe-
Hbl: BHELHWA pa3bem mHTepdenca RS-232, repmoBBoabl Ans kabens
nUTaHnd, curHanbHbiX kabenen MN3A, a Takke kabenen cBs3n C BHELL-
HUMKM YCTPOMCTBaAMM, NOOKIHOYAEMbIMU K pacXxogomepy.

BHewHnn pasbem RS-232 Ha MOHTaXXHOM MoAyfne C MOMOLLbBIO
nnockoro kabens nogknoyaeTcs K 8-KOHTaAKTHOMY pasbeMy RS-232
KOMOUHUPOBAHHOIO 3NEKTPOHHOIro MOoAyrs.

1.6.1.3. OneKTpPOHHbIE MOOYY BbIXOAHbLIX CUrHaroB

Ons ceasm ¢ MNOA Ha nnaty mM3amepuTensa yCTaHOBMEH MpPUEMO-
nepenarwLLnin dNEKTPOHHbIN MOy b.

Ha nnate BblMMCNUTENS YCTAHOBIEH 3NEKTPOHHbLIA KOMOUHMPO-
BaHHbLIN MOAyrb (nocnegoBaTtenbHbIX UHTepdencos RS-232 n RS-485
N yHMBepcanbHoro Beixoaa 0), CHabXXeHHbIN KOHTaKTHbIMM Napamu (ans
YyCTaHOBKM pexuma paboTbl pacxogomepa U pexuma paboTbl OKOHeY-
HOro Kackaga yHvuBepcanbHOro Bbixofa) U pasbemamu (4518 nogknoye-
HUs Kabenewn CBA3WN C BHELUHMMUW YCTPOMUCTBaMM).

Ha nnate BbluMcnuTens npegycMOTpeHbl ABa Cnota pacluvpeHns
(pasbema) aons yctaHoBKM MO 3akasy OOMOMHUTESTIbHO OOHOro Uiu ABYX
9NEKTPOHHBIX CEPBUCHBIX MOAYNEN BHELLIHNX CBA3EMN.

CepBMCHblE MOAYM MMEKT pasbeMbl ANs NOAKMYEHUs Kabenen
CBSI3W C MPUEMHMKaAMW CUTHANOB, @ MOAyJNb YHMBEPCAlbHbIX BbIXOJOB
elLLe N KOHTaKTHble napbl AN YCTaHOBKU PEXMMOB paboTbl OKOHEYHbIX
KackaJoB.

Bo3amoxHble kKOMOGUHaALMN YCTAHOBKN CEPBUCHbBIX MOAYNEN BHELU-
HUX CBA3EN U HyMepauns BbIXOAOB B 3aBUCUMOCTU OT MeCTa yCTaHOBKMU
MOoAynsa (Cnota paclmpeHnst) npueeaeHsl B Tabn.5.

Tabnuua 5
HanmeHoBaHne Ne Ne Bo3moxxHble KoMOUHaLMK
Moaynsa CIioTa BbiX0O4a YCTaHOBKU Mo,u,yne|7|
CepBUCHbI MOAYNb 1 1.4 B B B 8 " 8
YHMBEpPCasbHbIX BbIXOO0B
CepBUCHBI MOayIb 1 1 X - X - - -
TOKOBOIO BbIXo4a 2 2 - - — — x -
BU Y
CepBuCHbIV MOAYIb 5 5 B 5 y 3 B 8
Ethernet
KoMbGuHnpoBaHHbIA MOgYIb - 0 X x X X x x
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1.6.2. NpeobpasoBaTenu anekKTpoakycTu4yeckue

1.6.2.1. T13A paboTaloT nonepeMeHHO B ABYX peXxumax: UanyyeHusi, korga npu-
xoadawmm ot Bl anekTpuyecknin MMNynbCHbIA curHan npeobpasyeTtcs B
ynbTpa3ByKoBble konebaHus, u npuema, Korga ynbTpa3ByKOBble KOmne-
BGaHusa XMAKOCTN NpeobpasyroTcss B COOTBETCTBYIOLLMIA 3MEKTPUYECKNIA
curHan.

1.6.2.2. B pacxogomepe ucnonb3ytoTcs BpesHble MIA.

BpesHbie NOA nmeloT uMnMHAPNYECKUIN KOPNYC C HapY>KHOW pe3b-
6on, B TOpuE KOTOPOro HaxoguTCs M3nydarouwas nnocKoCcTb B BuAe
ancka (puc.A.3). BpesHble MNM3A npu yctaHoBke Ha TpybonpoBog BBUH-
4YMBAOTCHA B MOHTaXHble NaTpyOKu, KOTOpble MpuBapeHbl K Tpybonpo-
BOAY BOKpPYr OTBEPCTUM B ero cteHke. Takum obpa3om, nocrne ycTaHoB-
KM unanyvawowaa nrockoctb [M1OA KOHTakTMpyeT C KOHTponvpyemom
XuakocTtblo. BpesHon NM3A Takke repmeTnanpoBaH.

[Ons moHTaxa u gemoHTaxa BpesHoro N3A gomkeH Mcnosb3o-
BaTbCA POXKOBLIMA KNtod Ha 36 MM. 'paHn nog knwod Ha kopnyce M3A
ykasaHbl Ha puc.A.3.

KATETOPUYECKU 3AMNPELWAETCA ncnonb3oBaHne npu eMoH-
Taxe MN3A MHOro MHCTPYMEHTA, TaK Kak 3TO MOXET NPUBECTU K pasrep-
meTnsaumm MNI3A (OTBUHYMBAHUIO BHYTPEHHEW BTYMKU) U OBPbIBY CUr-
HanbHoro kabens (cm. puc.A.3). Npn HEBLINONHEHUN gaHHOrO Tpebo-
BaHus nsrotosmtens HE HECET rapaHTuinHbix 0653aTenbLCTB.

Ha KoHue koakcmanbHOro pagmovactoTHoro kabens MNOA, 3akpen-
NIEHHOrO0 B KOpnyce W uMetowero AnuHy He meHee 1,5 M, pacnasH
pasbeM A4S NOAKMYEHUS K NMMHUK cBA3K ¢ BIT.

CoeaguHeHne kabensa MOA ¢ nUHMEN CBA3M BO3MOXHO TakXke C MNo-
MOLLbIO YCTPONCTBA KOMMYTALMOHHOIO Mnn 6rnoka KommyTtaumm, ycta-
HaBNMBaeMOro Ha M3MepuTernbHOM y4acTke. B aTom cnyyae BmecTO
pasbema Ha KOHLbl LLeHTparibHOM Xunbl 1 3kpaHa kabens MN3A kpenaT-
CSl HAKOHEYHUKN.

Haubonbwasn anvHa ceasm BI-N3A — 100 m. nvHa MoxeT ObiTb
yBenuMyeHa npu BbiNonHeHMM TpeboBaHMI K napaMmeTpam NpUHMMaeMo-
ro curHana.

B 3aBMCMMOCTM OT Ha3HayeHusi pacxogoMep MOXeT ObiTb YKOM-
nnekroBaH [3OA pasnUYHbIX TUNOB U WUCMOSIHEHWUN, OTNNYAKLLMMMUCS
Matepuanamu MNOrpy>KHOM 4YacTu, U3rny4arollen NoBEepXHOCTU U Aony-
CTUMbIM AnanasoHOM TemnepaTypbl KOHTPONMPYEMOW XUAKOCTU, JONY-
CTUMbIM AaBneHMem B TpybonpoBoae, KOHCTPYKUMEN KabenbHOro Bbl-
BOAA U T.M.

BHUMAHMUE! B npunoxenun E npmBeneH nepedeHb cpen, 3anpe-
LLEeHHbIX Ansa npumeHeHuns BpesHbix N3A B-502, NM3A B-504.

B cocraBe B3pblBO3aLMLLEHHOIO WCMOMHEHNSA pacxogoMepa no-
crasnstoTcs N3A nckpobe3onacHOro NCNONHEHUA.
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1.6.3. UamepuTenbHble y4aCcTKuU

1.6.3.1. B ka4yecTBe n3aMepuTeENbLHOrO yyacTka And nepBuyHoro npeobpasoBa-
Tenst MOXeT NUCNOoNb30BaTbCA NGO OTPe30K TPyObl, MOArOTOBIEHHbIN B
3aBOACKUX yCrioBusx ans yctaHoBku NOA n moHTaxa M B gencrayto-
wmn TpybonpoBoa MO MECTY aKchfyaTauun pacxogomepa, nmbo Heno-
CpencTBEHHO Y4aCcTOK AENCTBYOLWEro TpybonpoBoda Haanexallero
KayecTBa M COCTOSAHUS NOCIe MOArOTOBKN ero K MoHTaxy M3A.

1.6.3.2. Martepuan cteHok LY nop Bpe3Hble [NTOA gomkeH No3BOMATbL repme-
TUYHO YCTaHaBnMBaTb Ha HEro MOHTaXHble NnaTpybkun ansa M3A.

Ha BHyTpeHHIol0 nosepxHoCcTb WY pekomeHgyeTca HaHOCUTbL MNo-
KpbITME, YCTONYMBOE K 06pa3oBaHUIO OTNOXEHUN U/unn koppo3uu. [o-
KpbITMe OOIMKHO NMMETb HaexXHoe cuenneHne ¢ matepunanom NY.

1.6.3.3. B coctaBe pacxogomepa MOryT NOCTaBnASATbLCA NepBUYHbIE Npeobpaso-
BaTenu Ha 6ase 3aMepuTenbHbIX y4aCcTKOB CreayoLwwmx TUNoBs:

- NY-x12 — npAMONUHENHLIN C ABYMSA Bpe3HbiMU [1OA, ycTaHOBNEHHbIMMU
no guameTpy;

- NY-x32 — U-obpasHbin (U-koneHo) ¢ ABymsi BpesHbiMu M3A, ycTaHoB-
NEHHbIMW B TOpLAX NPSAMOro y4acTka.

B nepBom paspsge obo3HadeHuss ucnonHeHuss MUY ykasbiBaeTcs
mMaTepwuar, U3 KOTOpOro OH U3roTOBMEH:

- NY-0xx - yrnepogucras crane;
- NY-1xx - HepxaBetoLas cTarnb;
- NY-2xx - ctanb 09I 2C.

1.6.3.4. Ins obecneyeHnsa ynobctBa MOHTaxa, a Takke Ons 3awmTbl kabenb-
HbIX BbIBOAOB MOA OT MEXaHM4YeCKMX NOBPEXOAEHUN N3MEPUTENbHbLIN
Yy4aCTOK MOXET OCHaLLaTbCs YCTPOMCTBOM KOMMYTaUMOHHbLIM Mnu 6no-
kom kommyTauuun. B YK (BK) npousBoantca anekTpuyeckoe coeamHe-
Hue kabenen MNOA c kabensmu, NoAKIOYEHHbIMU K BI.

YK (BK) HenogswxHO kpenutca Ha UNY. Kabenb MNM3A 3awmwaeTcs
OT MEXaHWYeCcKNX noBpexaeHun megHon Tpybkon. KoHCcTpykums ka-
6enbHoro Beoaa YK (BK) ansa kabena ceasu Bl obecneunsaet kpenne-
HWe MeTannopykaBa Ana mexaHuyeckon 3awmtel kabens BI1. MNpumep
pasmelteHna YK (BK) Ha nameputensHoM yyacTtke, a Takke pacnosno-
XeHne KoMMyTauuoHHbIX aremeHToB Ha nnate YK (BK) npuseneHsl B
WNHCTPYKUUKN MO MOHTaXY.

1.6.4. YcTpoucTBa cornacywoliime

YcTtponcteo cornacywouwiee (puc.A.4) npuMeEHAeTCss COBMECTHO C
npubopamm NOMexo3aLmnLLEHHOrO UCMNONTHEHMS AN MOBbLILLEHNSA NMOMe-
XOYCTOMYMBOCTU NIMHMM CBSI3M BTOpMYHOro npeobpasoBartensa c [MOA
nyTeM UCMONb30BaHUSA CUMMETPUYHOM cxeMbl nogxrtodeHus MN3A k BIT.
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1.7. MapkupoBKa 1 nnomounpoBaHue

1.71.

1.7.2.

MapkmpoBka Ha nuueBov naHenu Bl copepxut ob6o3HavyeHne wu
HanMeHoBaHWe pacxogoMepa, TOBapHbIA 3HaK W3roTOBUTENS, 3HaK
yTBEpPXAEHUS TUNa cpencTBa uaMepeHus. 3aBoLCKOW HOMepP yKasaH Ha
Wnnbanke, 3akpensieHHoM Ha kopnyce BIl1.

3aBoackvMe HoMepa OpYrMx COCTaBHbIX YacTei ykasbliBaloTcs NGO Ha
LUNNbAMKE, MO0 HAHOCATCS KPacKOW HEMOCPEACTBEHHO Ha Kopnyc.

1.7.3. Ha kopnyc N3A nckpobesonacHoOro UCnofnHeHnst n 6roka MCKpo3aLuTbl

N3 KOMMMEeKTa B3PbIBO3ALUULLEHHOIO UCMOMHEHUA pacxodoMepa HaHo-
CUTCA MapKMpOBKa B3pbIBO3aLUUTbl B COOTBETCTBUM C TpebOBaHUAMMU
cTaHOapToB.

1.7.4. Nocne noBepkn NnoMobmpyeTcs 0OOUH U3 BUHTOB, CKpENnAoLWmx cyb610k

06paboTkM OaHHbIX, U KOHTaKTHasi napa paspelleHus moaudukauum
KanMbpoBOYHbIX NAapaMeTpoB.

KoHTakTHas napa paspelieHns moaudukauum napameTpoB (yHK-
LUMOHUPOBaHMS NomMbupyeTcs nocrne BBoga pacxogoMepa B JKChya-
Taumto N NPOBEPKM COOTBETCTBUS 3HAYEHU NMapameTpoB (PYyHKLMOHMU-
poBaHus, BBEAEHHbIX B Npnbop, 3HA4YEHUSIM, YKa3aHHbIM B nacrnopTax
pacxogomepa n nepBuMYHOro npeobpasosartend nNMbo NPOTOKONE MOH-
TaXHbIX U NYCKOHaNago4HbIX pabor.

MapameTpbl NepBUYHOrO npeobpasoBaTtens onpegensawTca nubo
npu BbINyCcKe M3 Npou3BoAcTBa U 3aHocatcsa B nacnopt [MI1 (ecnv MMM
nocTaBnsieTcs B cocTaBe pacxogomepa), mbo Ha obbekTe akcnnyaTa-
UMM 1M 3aHOCATCA B MPOTOKON MOHTaXHbIX U NMYCKOHaNaao4YHbIX paborT.
dopma NpoToKoria MOHTaXHbIX U MyCKOHanago4HbIX paboT npueegeHa
B MHCTPYKLUWUN MO MOHTaXy.

1.7.5. na 3awmTbl OT HECAHKLUWMOHMPOBAHHOIO 4OCTYyNa npu TpaHCNopTUPOB-

Ke, XpaHeHUNn nnun aKkcnnyaTtaunun MOXeT ObITb OI'IJ'IOM6VIpOBaH Kopnyc
BIT.
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2. NICNOJIb3OBAHUE MO HA3BHAYEHUIO

2.1. 3kcnnyaTauMOHHble OrpaHUYeHuUs

211

2.1.2.

2.1.3.

2.1.4.

2.1.5.

JKcnnyaTauums pacxogomMepa AoShKHa Npon3BOAUTLCS B YCNOBUSAX BO3-
OEeNCTBYIOLWNX PakTOpoB M NapamMeTpoB KOHTPONMMpPyeMoWn cpenbl, He
npeBbIWAaLWNX OOMYCTUMbIX 3HA4YEeHUN, OFOBOPEHHbLIX B 3KCNsyaTtauu-
OHHOW JOKyMEeHTaLuuu.

MepBu4YHbIMN NpeobpasoBaTenb MOXeET YCTaHaBNMBaTLCA B BepTUKarb-
HbI, FOPU3OHTAasNbHbIA NN HAKMOHHbIA TPybONpOBOA.

TouHas n HagexHas paboTa pacxogomepa obecneumBaeTcsa Npu Bbl-
NnonHeHun B mecTe yctaHosku [l crnegyowmnx ycnosum:

AaBreHne XNOKOCTM B TPyOONpoBOAE M PEXUMbI €ro aKcniyataumm uc-
KnoyarT razoobpasoBaHue U/vnmn ckonneHune rasa (Bosayxa);

Ha Bxoge u Bbixoge [Nl nmerTca NPAMONMHENHbIE YYaCTKU COOTBET-
cTByloLWen AnuHbl ¢ Dy, paBHbiM Dy n3meputensHoro yyactka. lNpsmo-
NMNHENHbIE YY4aCTKN He OOSMKHbI coaepXaTb YCTPOUCTB UMK 3r1eMeHTOB
KOHCTPYKLUMN, BbI3bIBAIOLLMX N3MEHEHNE CTPYKTYPbI NOTOKA XUOKOCTY;

BHYTpeHHMI 06bem LY B npouecce paboTbl AomkeH ObiTb BECb 3anon-
HEH XXMAKOCTbIO;

KOHTpONMpyemasi XuakocTb He AOMKHA ObITb CMeCbIo ABYX uUnu Gonee
XNOKOCTEN C pasnnYHbIMM 3HAYEHUAMU BA3KOCTU NMOO CO 3HAYUTENb-
HbIM coAepXaHMeM BoAbl B BA3KOW XMUAKOCTH;

He [Jonyckaetcsa paGoTa pacxogomepa B Avana3oHe TemnepaTyp 3a-
CTbIBaHWUSI KOHTPONMUPYEMOW XUAKOCTHU;

NpWY OCTbIBaHUM W/MNN 3acTbiBaHUM KOHTPONMPYEMOWN XMAOKOCTU B pe-
3ynbTate BO3MOXHOW OCTaHOBKM MOTOKa pekoMeHOyeTCca MpUHyau-
TenbHbIA Nogorpes B Mecte yctaHoBku NI ana nogaepxaHus paboyen
TemnepaTypbl XNUOKOCTW;

He ponyckaetcsa npoayska [l cxkaTbiM BO3gyxoMm wu/unu napom. [Npu
Heob6xo4MMOCTU NpoyuncTkm Tpybonposoga MOA OOMKHbI 3aMeHATHCH
nMmMTaTopamm (3arnyLwkamm), BXOASLLMMUN B KOMMSEKT NOCTaBKM.

PekomeHgaumm no BbIGOpy MecTa yYCTaHOBKM U NpaBuiia MOHTaXxa
(oemoHTaxa) pacxogomMepa W3NOXeHbl B AOOKymeHTe «Pacxogomep-
cyeTunk ynbtpassykoBon YPCB «B3JIET MP». WUcnonHenne YPCB-
510V u. WHcTpykumsa no moHTaxy» B12.00-00.00-56 NM.

Tun n coctaB KOHTPONMMPYEMOWN XMUAOKOCTU (HanuMyne u KoHUeHTpauus
B3BeCEWN, NOCTOPOHHNX XUOKOCTEN U T.M.), pEXnM paboTbl N COCTOSIHME
TpybonpoBoga He AOMMKHbI MPUMBOAUTL K MOSBNEHUIO KOPPO3un uU/mnm
OTNOXEHUN, BMMAKOWMX Ha paboTOCNOCOBHOCTL M MeTpOonormyeckne
XapaKTepUCTUKN pacxogomepa.

HeobxoaumMocTb 3almMTHOro 3asemneHunsa npubopa onpenensieTcs B Co-
oTBeTCTBUM C TpeboBaHusmu rnaebl 1.7 «[MpaBun ycTponcTeBa anekT-
POYCTaHOBOK» B 3aBMCUMOCTU OT HarpsbKeHUs MUTaHus U YCroBui
pasmeLleHna npmbopa.
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2.1.6. MonHnesawmTa obbekTa pasmeLeHmst Npubopa, BbINONIHEHHAs B COOT-
BeTCTBUN C «MHCTpyKUMEN NO YCTPOMCTBY MOMHME3aWUTbl 34aHUN, CO-
OPYXXEHUN U NPOMBbILNEHHbIX KOMMYHUKaumny CO153-34.21.122-2003,
CHWXaeT BEepOSATHOCTb Bbixoga npubopa n3 cTposi Npu Hanuynum Morl-
HMEBbIX pa3psaoB.

[Ona 3awmTsl NuHMn cBasu npmbopa BI1-N3A oT pa3psagos MoniHMI
AONOMNHUTENBHO PEKOMEHAYETCS NPUMEHEHME cneunanbHbiX YCTPONCTB
3awmnTbl, Hanpumep, «TKS-B apT1.Ne5097 97 6» npoussBoactea hmpmbl
OBO BETTERMANN.

2.1.7. TpeboBaHUA K ycCrnoBuaAM 3KcnnyaTaumMm u BblOOpY MecTa MOHTaxa,
npuBefeHHble B HACTOSLEN 3KCnslyaTauuoHHOW AOKYMEHTauuu, yyu-
TbiBAOT Hanboree TUMNUYHbIE (PaKTOpPbI, BRusaOLWMe Ha paboTy pacxo-
aomepa.

Ha obbekTe akcnnyaTtaumm MoryT cylecTBoBaTb UM BO3HUKHYTbL B
npoLecce ero akcnnyatauumn aktopbl, He noggarowmecs npeaBapu-
TenbHOMY NMPOrHO3Yy, OLEHKe UM NPOBEpPKE M KOTOPble NPOU3BOANTENb
He MOor yyYecTb Npu paspaboTke.

B cnyyae nposieneHns nogobHbIx hakTopoB crieqyeT YCTPpaHUTb MX
UNM HaMTU MHOE MECTO 3JKChryaTauuu, rae AaHHble akTopbl OTCYT-
CTBYIOT U HE OKa3blBAKOT BNUSHUSA Ha paboTy usgenus.
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2.2. lNNoaroToBKa K paboTte

2.2.1. Mepsbl 6e30nacHOCTM

2.2.11.

2.2.1.2.

2.2.1.3.

K paGoTte ¢ pacxoqomMepom AomnyckaeTcs 0GCnyKuBaloLLmMiA nepcoHarn,
N3y4MBLUWIA SKCMIyaTaUMOHHYO JOKYMEHTALMIO Ha U3genve.

Mpu paboTte ¢ pacxogomMmepoM AO0MKHbI cobntogaTbes «lpasmna TexHu-
4YeCKOMN 3JKchnyaTauun 3MNeKTpoycTaHOBOK notpebutenen» n «Mexor-
pacnesble npasuna no oxpaHe tpyaa (Mpasuna GesonacHocTu) npwu
aKcnnyaTaumm aNeKTpoyCTaHOBOKY.

Mpu npoBegeHnn paboT C pacxogoMepoM onacHbiMM bakTopamun siB-
nAlTCA:

nepemMeHHoe HarnpskeHue ¢ OeUCTBYKLMM 3HadYeHuem o 264 B va-
ctotom 50 lu;

- fasneHue B Tpybonposoae (ao 25 Mla);

- Temnepatypa pabouyen xugkoctn (go 160 °C);

apyrve onacHble pakTopbl, CBSi3aHHble C npodunemMm u creungukon
obbekTa, rae aKcnyaTupyeTcsa pacxogomep.

2.2.1.4. 3anpewaetcs ucnonb3osatb MY ¢ BpesHbiMu NMOA, paccymTaHHbIMU Ha

2.2.15.

2.2.1.6.

[AaBrieHne MeHbllee, YeM AaBreHne XnakocTu B TpybonpoBoae.

Mpwn pabote kopnyc Bl gomkeH GbITb NOACOEANHEH K MarucTpanu 3a-
LLMTHOIO 3a3€MIEeHUs.

B npouecce paGoT No MOHTaxy, NyckoHanagke unvM peMoHTYy pacxomo-
Mepa 3anpeLlaeTcs:

NPOM3BOANTL NOAKMIOYEHNS] K pacxogomepy, NepeknoyeHnss pexmmMoB
paboTbl UNN 3aMeHy 3MeKTPoPaaNO3IEMEHTOB MPU BKIOYEHHOM NUTa-
HUW;

NPOM3BOAMTL LEMOHTaX 3fIEMEHTOB pacxogomepa Ha TpybonpoBone
A0 MONHOro CHATUSA AdaBneHus Ha yyacTke TpybonpoBoaa, roe npous-
BoaATCs paboThl;

NCNonb30BaTb HEWCMNpPaBHbIE 3NEKTPopaanonpubopbl, 3NEeKTPOUHCTPY-
MeHTbl NMnMbo paboTaTb ¢ HAMM 63 NOAKIOYEHNA UX KOPNYCOB K Maru-
CcTpanu 3aWmTHOro 3a3eMIieHus.

2.2.2. MoHTax pacxogoMepa 1 HacTporka Ha 06bekTe OOMKHbI BbINOMHATHCS

B COOTBETCTBUM C JOKYMEHTOM «Pacxogomep-cyeTumk yrnbTpa3BykoBOM
YPCB «B3JIET MP». UcnonHeHnne YPCB-510V 4. NHCTpyKUuUsa N0 MOH-
Taxy» B12.00-00.00-56 VM.

PaboTbl JOMKHBI NPON3BOAUTLCS Crneunann3vpoBaHHON opraHu3a-
LUMen, MelLen paspelleHne NpeanpuaTMa-M3roToBUTENs U NpaBo Ha
BbINOMHEHME [OaHHbIX paboT, NMbo npeacTaBUTENAMU MNPEAnpPUATUS-
N3roTOBUTENS.
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2.2.3. lpn BBOAE N3genunsa B aKcnyaTaumio OMKHO OblTb NPOBEPEHO:

- NPaBUNbHOCTbL MOAKMIOYEHMST pacxogomMepa U B3anMOAENCTBYOLENO
0o60opyaoBaHUsA B COOTBETCTBUWN C BbIOPaHHOW CXEMOW COEAVHEHUs U
NoaKMoYeHUs;

- COOTBETCTBMNE HaANpsAXXeHnd NMTaHnAa pacxogomepa Tpe6yeMbIM TEeXHU-
YECKNUM XapaKTEPUCTUKaAM,

- NPaBUNbHOCTb 3a4aHHbIX PEXUMOB PaboTbl BbIXOAOB pacxoaoMepa.

Kpome TOro, Heobxoammo ybeouTbCs B COOTBETCTBUM 3HAYEHUN
napameTpoB (YHKLMOHNUPOBAHNSA, BBEAEHHbLIX B Npubop, 3HaYeHUsM,
yKa3aHHbIM B nacrnoptax pacxogomepa u nepBu4HoOro npeobpasosarte-
na nMBo B NPOTOKONE MOHTAaXHbIX M NyCKOHaNaao4HbIX paborT.

[Mocne npoBegeHWst NyckoHanago4YHbIX paboT Ans 3awmTbl OT He-
CaHKLMOHMPOBAHHOIO AOCTyNa B MpoLuecce 3Kcnnyatauum MoxeT ObiTb
onnombuposaH kopnyc BIl.
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3. TEXHWYECKOE OBCITY>XUBAHUE

3.1.

3.2.

3.3.

3.4.

BeeaeHHbI B aKCMyaTaumuio pacxodoMep pekoMmeHayeTcs noasepraTtb
nepnoamny4eckoMy OCMOTPY C Liefbio KOHTPONS:

- paboTocnocobHOCTK pacxooomepa;

- cobnogeHnsa yCnoBui akcnnyataumMm pacxogomepa;

- HANUYUSA HaNPSKEHUsI MUTaHNA B 3aaHHbIX Npeaenax;

- OTCYTCTBUSA BHELUHNX NOBPEXAEHN COCTABHbIX YaCcTeN pacxo4oMepa;
- HAOEXHOCTUN SNEKTPUYECKMX N MEXAHUYECKUX COEANHEHWNN.

MepuvoaMYHOCTb OCMOTPa 3aBUCUT OT YCMOBUI 3KCMnyaTauumn, Ho
He [oImKHa ObITb peXke 0HOro pasa B [Be Hedenw.

PekomeHgyeTtcs nepuoanyeckn (C nepuogoMm B 3aBUCMMOCTU OT
YCNOBMIW 3KCrrlyatauun) NnponsBoauTb OCMOTP M OYUCTKY OT BO3MOX-
HbIX OTIIOXEHWW, OCadKOoB, HakUNW BHyTpeHHen nosepxHocTw [1I1, a
TaKkKe n3nyyaroLmx noBepxHoCcTen BpesHbix MNIA.

HecobniogeHne ycnosuin akcnnyataumm pacxogomepa, yKasaHHbIX B
n.n.1.2.7 n 2.1, MOXeT NpMBECTUN K OTKa3dy npmbopa mnum NpeBbILLEHMNIO
A0MNYCTUMOrO YPOBHS NOrPELLUHOCTU U3MEPEHUIA.

BHelwHne noBpexaeHus Takke MOryT MPUMBECTM K MPEBbLILUEHMIO
AONYCTUMOrO YPOBHSI MOrPELUHOCTU M3MepeHuin. [Mpu  nosiBreHum
BHELLUHWUX NOBPEXAEHWUIN N3genus unu kabens nuTaHusi, CBA3N HeobXxo-
AMMO 06paTUTLCA B CEPBUCHbLINA LEHTP UMM pPerMoHanbHoe npeacTaBu-
TENbCTBO AN OnpefeneHnss BO3MOXXHOCTU ero AanbHenwWwen aKcnnya-
Tauum.

Hanuune HanpspkeHus NUTaHMs pacxogomepa onpeaensieTcs no Hanu-
YMIO UHOMKauMM, a paboTocnocobHoCcTb nNpubopa — Mo coaepXXaHuto
WHOVKaAUUM Ha aucnnee pacxogomepa. Bo3amoXHble HeuncrnpaBHOCTW,
NHONLUMPYEMbIE pacxogoMEpPOM, yKasaHbl B YacTu || HacToswero pyko-
BOACTBA M0 3KcnyaTaumm.

B pacxogomepe Takke B CrioBe COCTOSIHUS OCYLLEeCTBNAETCHA UHOM-
Kauus Hanmums HewTaTHbIX cuTyaumn. loa HewTaTHOW cUTyaumen no-
HUMaeTcs cobbiTMe, NpU KOTOPOM OBHapyXMBaeTCs HECOOTBETCTBUE
N3MepsieMbIX MapameTpoB METPOSIOrMYEeCKMM BO3MOXXHOCTSIM pacxo-
aomepa unvM Npu KOTOPOM U3MEPEHUS CTAHOBATCA HEBO3MOXHbIMU
BCNeACTBME HAPYLUEHNS YCNOBUIN U3MEPEHUSI.

Pacxogomep no BMAy MCMOMHEHUS U C Y4ETOM YCIOBMI 3KChnyaTaumm
OTHOCUTCSl K U3LENUSIM, PEMOHT KOTOPbIX MPON3BOAUTCSA Ha crneuuanb-
HbIX NpeanpUaATUAX NMB0 Ha NpeanpUATUN-U3rOTOBUTENE.

Ha mecTe akcnnyaTaumm BbisIBNSIETCA HEMCNPABHOCTb C TOYHOCTLIO
ao 6noka: BI1, VBT, YC, MNM3A unu kabensa cBsA3n; HemcnpasHbIA are-
MEHT 3aMeHsIeTCsa Ha ucnpaeHbIn. [pn oTkase ogHoro MN3A 3amMeHsT-
cs 06a MNOA napebl.
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BHUMAHUE! B cnyvae 3amenbl BIl, NM3A, kabenen cBaA3un ¢
M3A, yctpoucTBa cornacywuwero u/unum 6O6noKa WUCKPO3awWwMUThbl
Heob6xoAuMO onpeaenuTb U BBECTU B NPMOOp 3HaYeHUs napamert-
poB dTo, Pgon-

3.5. OTtnpaBka npubopa ans npoBedeHUs1 NOBEpPKM MO0 peMOHTa OOMmKHa
NpoM3BOANTLCA C nacrnoptoM npubopa. B conpoBoauTEnbHBLIX [OKY-
MEHTax HeobOXoOAMMO YKa3sblBaTb MOYTOBbIE PEKBU3UTbI, TenedgoH u
dakc oTnpaBuTENs, a Takke cnocob n agpec obpaTHON SOCTaBKM.

Mpn oTnpaBke B NOBEPKY UNM B PEMOHT npubopa B KOMMMEKTE C
Y unameputenbHbIN y4acToOK M U3NyyaroLlme NoOBEPXHOCTU BpPe3HbIX
M3A AomKHbI ObITb OYULLEHbI OT OTITIOXKEHUN, 0CAAKOB, HAKUMKX U T.N.
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4. YIIAKOBKA, XPAHEHUE U TPAHCINOPTUPO-
BAHUE

4.1. Pacxogomep ynakoBbIBaeTCs B MHOMBUAYaANbHYKO Tapy kateropum KY-2
no NOCT 23170. Tyna xe nomelyaeTcsa v 3KCnryatauMoHHasa AOKYMEH-
Taums.

M3mepuTenbHbIi y4acTOK W/unv npucoeanHuTernbHas apmaTtypa
nocTaBnAeTcsa B OTAENbHOM Tape poCChInbio Unn B cbope.

4.2. XpaHeHue pacxogomMepa LOMMKHO OCYLLEeCTBNATLCA B YNakoBKE U3roTo-
BUTENS B CYXOM OTannBaemMoMm nomMeLleHnn B cOOTBETCTBUMN C Tpebo-
BaHuamu rpynnsl 1 no FOCT 15150. B nomelwleHnn ons xpaHeHUss He
AOIMKHO BbITb TOKONPOBOASALLEN MNbINN, NApPOB KUCAOT, LWeroyen, a Tak-
e rasos, BbI3bIBaOLLMX KOPPO3UIO N paspyLLaoLLMX N30NSALUIO.

Pacxogomep He TpebyeT cneumanbHOro TEXHUYECKOro Oob6Cnyxu-
BaHWNSA NPU XpPaHEHUN.

4.3. PacxogomMepbl MOryT TPaHCMOPTUPOBATLCA aBTOMOOUIbHbLIM, PEYHbIM,
Xene3HoA0POXHbIM N aBUALNOHHBLIM TPAHCNOPTOM (KpOMe HerepMeTu-
31MpOBaHHbIX OTCEKOB) NP COBMIOAEHNN CneayoLWnX YCOBUNA:

- TPAHCMNOPTMPOBKA OCYLLLECTBNAETCH B 3aBOACKON Tape;

- OTCYTCTBYET NpsiMmoe BO34eNCTBUE BNaru;

- TemnepaTtypa He BbIXoauT 3a npeaensl oT muHyc 40 oo 50 °C;
- BNaXXHOCTb He npeBbiwaeT 95 % npu Temnepatype go 35 °C;

- Bubpaums B gnanasoHe ot 10 go 500 Ny ¢ amnnmtygon oo 0,35 mm unu
yckopeHuem o 49 m/c?:

- yaapbl CO 3Ha4YeHneM NMKoBOro yckopeHnsa o 98 m/c?;

- YNIOXEHHbIEe B TpaHCNoOpTE M3genus 3akpenneHbl Bo nsbexaHve nage-
HUA U coygapeHui.
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5. METOOUKA NMOBEPKH

Pacxogomepbl «B3JIET MP» npoxogaT nepBUYHYO NOBEPKY MNpwu
BbIMyCKe M3 NpouU3BOACTBa, nepuoanyeckne — npu akcnnyataumu. lo-
BepKka Npomn3BOaAUTCHA B COOTBETCTBUMN C HACTOSLLEN METOOMKOW NoBep-
Kn, yteepxgeHHon ' CU BHUUP.

MexxnoBepo4HbIN NHTEpBan — 4 roaa.

5.1. Onepauum npoBepkKku

5.1.1. MNpu npoBeaeHMM NOBEPKN AOSMKHbI ObiTb BbINOSIHEHLI ONepaluun, yka-
3aHHble B Tabn.6.
Ta6bnuua 6
MMyHKT Onepauun, NpoBoANMbIE MPU
HanmeHoBaHue onepauun JOKyMeHTa no [JaHHOM Bu[E MNOBEpKn
noBepke nepen4yHasa nepunoanyeckada
1. BHewHWn ocmoTp 5.7.1 + +
2. OnpoboBaHne pacxogomepa 5.7.2 + +
3. OnpegeneHne norpeLHocT pacxono-
mepa:
a) Npu NoBepKe METOA0M Henocpea-
CTBEHHOIO CIIMYEeHUS; 5.7.3 + +
©) npu noBepke MMUTALNOHHBIM METOOOM:
- onpegeneHne napameTpoB NEPBUYHOIO
npeobpasoBarens 5.7.4.1 + -
- onpeaeneHune norpeLHoOCT BTOPUYHOIO
n3mMepuTenbHoro npeobpasoBaTens 5.7.4.2 + +

5.1.2.

5.1.3.

5.14.

[lonyckaeTca NpoBoAWTL NOBEPKY Pacxo4oMepoB METOAOM Herocpen-
CTBEHHOIO CITUYEHMSI Ha MOBEPOYHbIX YCTAHOBKAX UMM UMUTALMOHHbBIM
METOOM.

Mo cornacoBaHuio ¢ ®I'Y LICM PocTtexperynmpoBaHnsa noBepka MoxeT
NPOBOANTLCA MO COKpalleHHOW nporpamme. [Npn 3TOM norpeLwHoCcTb
N3MepeHnsa OTAESNbHbLIX NapaMeTPOB MOXET He onpeaenaTbCs, O YeMm
AernaeTcsa COOTBETCTBYHOLLAA 3annCb B CBMAETENbCTBE O NOBEPKE UMK
nacrnopTte pacxogomepa.

[onyckaeTcs noBepka pacxO4OMEPOB He B MOSHOM Auana3oHe nac-
MOPTHBIX 3HAYEHMIN NAapaMeTPOB, a B 3KCMNyaTaUuMOHHOM AManasoHe, B
paboumnx ycroBusix akcnnyaTaumm.
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5.2. CpeacTtBa noBepku
5.2.1. NMpwn npoBeaeHnM NOBEPKM NMPUMEHAIOTCA crieaytouiee obopyaoBaHme:
1) cpencTBa n3amepeHnin 1 KOHTPOnS:

- YCTaHOBKa MOBepoyvHas And MOBEepKM METOAOM u3MepeHus obbema
(pacxoga vnu maccel) ¢ npenenomM OTHOCUTESNIbHOW MOrpeLlHoCTn He
bonee 1/3 npepena gonyckaemon OTHOCUTENbHOM MOrpeLIHOCTN pac-
XOO0MEPOB;

- komnnekc nosepoyHbin «B3JIET KIMA» B64.00-00.00 TY;

- sonbTmeTp B7-53/1 YWAM.411182.003 TY, OCHOBHas MOrpeLiHoOCTb
N3MepeHnsa cunbl TOKa, +]0,15 + 0,01 I/l | %, roe I, Ix - npegen us-

MEPEHNS N N3MEPSEMOE 3HAYEHME CUSbl TOKa, UNKU MUNIMaMmnepmMmeTp
kn.0,5;

- YacTOTOMEpP 3NEKTPOHHO-cHEeTHbIN Y3-64 [J112.721.006 TY;

- cekyHaomep;

- wraHreHumpkyne LWL-M-500-0,1 TOCT 166, OCHOBHasi MOrpeLUHOCTb
nameperus + 0,1 mm;

- pynetka 3lMNK2-10AHT-1 TOCT 7502, ueHa genenunsa 1 mwm;

- TonwuHomep ynbTpassykoBon «B3JIET YT» B40.00-00.00 TY, no-
rPELUHOCTb U3MepPEHNS ToNWMHbI + 0,035 MMm;

- yrnomep YO, YO2 IT'OCT 11197 nnun YT, YH T'OCT 5378, ocHoBHagd no-
rpeLHocTb He Gonee 5';

- MmaHomeTp, kn 0,4;
- TepmomeTp FOCT 13646.
2) BCnomMoraTtesibHble YCTPONCTBA:

- npucnocobneHne anga onpegeneHns CKoOpoCcTu ynbTpasByka B XXNUOKOCTU
B10.63-00.00 TY, gnuHa akyctmnyeckon 6a3bl (100 + 0,1) mm;

- ckoba OCT 11098, ananasoH namepeHuns ot 50 go 1650 mwm;
- ocuunnorpad C1-96 2.044.011 TY,
- IBM coBMeCTMMbIN NEPCOHarnbHbIA KOMMNbLIOTEP.

5.2.2. [onyckaetca npumeHeHue pJpyroro obopyaoBaHusi, npubopoB W
YCTPOWCTB, XapaKTEPUCTUKM KOTOPbIX HE YCTynarT XapaKTepucTukam
obopyaoBaHua 1 Nnpubopos, npuBeneHHbIX B N.5.2.1. MNpn oTcyTcTBUm
obopyaoBaHMa M NpUOOPOB C XapakKTepUCTUKaMK, He YCTynarLwmmmn
yKasaHHbIM, no cornacoBaHuto ¢ Oy LCM PoctexperynuposaHus,
BbINOJSTHAIOLMM MOBEPKY, AonyckaeTca npumeHeHne obopyaoBaHus U
npnbopoB C XapakTepucTUKamu, SOCTATOMHbIMU ONs NOSyYeHus AOo-
CTOBEPHOro pesynbTata NoBepKu.

5.2.3. Bce cpeactBa naMepeHns O0SMKHbl ObITb NOBEPEHbI U UMETH AEUCTBY-
loLLne cBuaeTenbcTBa 0 NOBEpPKe, OTMETKM O NOBEPKe B nacnopTax unu
OTTUCKN NOBEPUTESTbHBIX KIENM.
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5.3. Tpeb6oBaHuA K kBanudmkaumm nosepurtenemn

K npoBeaeHunto namepeHui npm noBepke n obpaboTtke pesynbLTaToB
N3MepeHUn OonycKarTCca Nuua, aTtTecToBaHHbIE B Ka4yecTBe noBepute-
Ns1, U3y4mBLUME IKCNNyaTaLMOHHYK OKYMEHTALMIO Ha pacxogoMephbl u
cpeacTtBa MX NOBEPKU, MMEKLME OMbIT MOBEPKM CPEACTB U3MEPEHUN
pacxoga, 00bemMa XMAOKOCTU, a Takke NpoLUeaLlne NHCTPYKTaX Nno Tex-
HMKe 6e30MacHOCTN B yCTAHOBNEHHOM NoOpsiaKe.

5.4. Tpe6boBaHMA 6e30nNacHOCTU

5.4.1. MNpwn npoBefeHUn MNOBEPKU OO0SMKHbI cobniogatbca TpeboBaHus 6es-
OMacHOCTM B cOOTBETCTBMM C «[1paBunamm TeXHUHECKON IKcnyaTauum
3M1EeKTPOYCTAHOBOK NoTpebutensammy» n «MexoTpacnesbiMU NpaBuiamMmm
no oxpaHe Tpyaa (Mpasuna 6e3onacHOCTN) NpU 3KCNyaTaunm aNeKT-
POYCTaHOBOKY.

5.4.2. lNpun paboTte ¢ nameputenbHbLIMM Npudopamn 1 BcnomMmoraTesnbHbIM 000-
pyLoBaHMeM [OSmkHbl cobniogatbes TpeboaHua 6Ge3onacHOCTU, Oro-
BOPEHHbIE B COOTBETCTBYIOLUMX TEXHUYECKUX OMUCAHUSAX U PYKOBOA-
cTBax MO 3KChnyaTauumn npMMeHsieMbIX NpMbopoB.

5.5. YcnoBusa npoBeaeHUA NoBepKU

Mpwn npoBeaeHUM NOBEPKM AOIMKHbI ObiTb COBNOAEHbI crieayroLLme
yCrnoBusi:

- TemnepaTtypa okpyxatowero so3gyxa ot 15 go 30 °C;
- Temnepatypa xugkoctu ot 5 go 40 °C;

- OTHOCUTEenNbHasa BnaxHocTb Bo3ayxa ot 30 go 80 %;

- aTMoccepHoe gasneHue ot 86,0 oo 106,7 kla.

MPUMEYAHWE. [onyckaeTcs BbINONHEHME MOBEPKN B paboumx
YCINOBUAX 3KCMnyaTaumm pacxogomMepoB npu cobniogeHmnm tpebosaHni
K yCrnoBusAIM 3KCnyaTauumnm noBepoYHOro obopynoBaHus.

[Ona obecnedyeHnss BO3MOXHOCTU BbINONIHEHNSA MOBEPKN Ha MecTe
aKcnnyaTaumm pacxogoMepa MOHTaX y3na yyeTa SOSKEH BbINOSNHATb-
cs ¢ barnacHbiM TpybonpoBogoOM.

5.6. NoaroToBKa K NpoBeAEHUIO NOBEPKU

5.6.1. MNepen npoBegeHNEM NOBEPKN AOSMKHbI ObiTb BbINOSIHEHLI CreaylLmne
noarotToBuTEnbHbIE PaboThl:

- MpoBepKa Hannuus NOBEPOYHOro 0OOpPyAOBaHMS U BCMOMOraTesbHbIX
YCTPOWNCTB (Npucnocobnennin), nepedncneHHbIx B n.5.2;

- MPOBEpPKA HanNUuMs OencTBYOLWMX CBMAETENLCTB (OTMETOK) O NoBepkKe
NCNONb3yeMbIX CPEACTB U3MEPEHWIA;

- NpoBepka cobntogeHns ycnosui n.5.5;

- NPOBEpPKA HaNU4ns Ha pacxogoMepe ITUKETKM C TOBApHbIM 3HAKOM U3-
rotoButens — ompmbl «B3NET »;
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5.6.2.

NpoBepKa HanMuusa nacrnopTa Ha NnoBepsieMblii pacxoJoMep U COOTBET-
CTBUS KOMMIMEKTHOCTM Y MapPKUPOBKWU pacxogomepa, ykasaHHbIM B nac-
nopre;

noaroToBka K paboTe NoBepsieMoro pacxogomepa, CpeacTs N3MepeHumn
N BCNomMoraTesnbHbIX YCTPOWUCTB, BXOOSALWMX B COCTaB MOBEPOYHOro
obopynoBaHus, B COOTBETCTBUM C UX IKCMnyaTalLMOHHOW LOKYMEeHTa-
umen.

Mepen npoBegeHneMm onpoboBaHUS M MOBEPKU cobumpaeTcs cxema B
cooTtBeTCcTBUM C puc.l.1 (OnNa noBepkn MeTooOM HEernocpenCTBEHHOro
cnuyeHns) unu puc.l".2 (ana NoBepkM MMUTALMOHHBIM MeToaoM) [MNpu-
noxenwusa I.

3HayeHus napameTpos [, HeobxoaMMbIX ANs NOBEPKU METOLOM
HenocpeacTBEHHOro CrMYeHUs1, cogepartcs B nacnopte Ha [1I1.

5.7. NpoBeaeHue NnoBepKu
5.7.1. BHeWHU ocMoTp

Mpy NpoBeAeHMM BHELIHEero OCMoTpa AO0JMKHO ObITb YCTaHOBMEHO
COOTBETCTBME BHELLHEro BMAa pacxogomepa cregylolwmm TpebosaHu-
AM:

- Ha pacxofomepe O0MKeH ObiTb YkasaH 3aBOACKON HOMED;

Ha pacxogomMepe He OOMMKHO OblTb MEXaHUYECKMX MOBPEXOAEHUN U Oe-
eKTOB MOKPbITUMA, NPENATCTBYIOLNX YTEHUIO HAONUCEN U CHATUIO OT-
CYETOB MO MHAMUKATOPY.

Mo pesynbTaTtam ocMoOTpa AefnlaeTcs OTMeTKa O COOTBETCTBMM B
npoTokone (MpunoxeHue IN).

5.7.2. OnpoboBaHne pacxogomepa

OnpoboBaHune BLINOMHAETCA C Lenblo ycTaHOBNEHUs paboTocno-
cobHocTn pacxogomepa. OnpoboBaHue gonyckaeTcs nNpoBoavTb 6e3
NPUCYTCTBMSA NOBEPUTENS.

OnpobGoBaHne pacxogoMepa nNpPOU3BOAUTCA METOAOM Mponycka
XWOKOCTU Ha MOBEPOYHOM YCTAHOBKE MW MMUTALMOHHBIM METOAOM C
nomMoLbio komnekca nosepoyHoro «B3JIET KIMA».

N3meHsin pacxod, NpoBepuTb HanuuMe UHAMKaUMKM U3MepsieMbiX U1
KOHTPONMPYEMbIX NapaMeTpPoB Ha UHAMKATOpe pacxogomepa (Npu ero
HanMuMm), HanM4yMe KOMMYHUKALMOHHOW CBS3N No RS-BbIXo4y C nepco-
HanbHbIM KOMMbLIOTEPOM, HANN4YMe CUrHanoB Ha MHPOPMALIMOHHBIX Bbi-
xopax.

Mo pesynbTatam onpoboBaHNA genaeTcs OTMeTKa O COOTBETCTBUM
B npoTokone (Mpunoxenune IN).

5.7.3. OnpegeneHne OTHOCUTESNbHOM MOrPEeLHOCTN pacxogoMepa MeTOLOM

HenocpeacTtBeHHOro CrindeHn4d

OnpepgeneHve OTHOCUTENbHOM MOrPELUHOCTU pacxogomepa npu
namepeHun obvema (cpegHero o6 bLEMHOro pacxoaa) XULAKOCTU Ha no-
BEPOYHOWN YCTaHOBKEe NpPOBOANTCA Npu 3HaveHnsax pacxoga — 0,05Qyaue,
0,1-Quave, 0,5-Quans (pacxon ycraHaBnueaeTcsa ¢ gonyckomM + 10 %).
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5.7.3.1.

5.7.3.2.

5.7.3.3.

Quave ONpeaensaeTca no popmyrne:
Quane = 2,83'10_3'V'Dy2, MS/‘-I,

roe v =10,6 m/c;

Dy — anameTp ycnosHoro npoxoga [r1, mm.

OTHOCUTENbHasi MNOrpeLLUHOCTb OnpeaenseTcss CpaBHEHWEM fen-
CTBUTENbHOrO 3HayeHna obvema V, (cpegHero obbemMHOro pacxoga

Quocp) U 3HaYeHua obvema V, (cpeaHero obbemHoro pacxoga Qu),
N3MEPEHHOIO PacxogoMepoM.

Mpu noBepke crnocodbom mamepeHusi oobema B KayecTBe AENCTBUTESb-
HOro 3Ha4deHusa obbema V, ncnonb3yetcd 3HavyeHme obbema XXUAKOCTH,
HabpaHHOro B 00 bEMHYI0 Mepy NOBEPOYHOM YCTAHOBKM, UM NOKa3aHUs
obpa3uoBoro cyetumka. [JencTBuTenbHOE 3Ha4YeHue cpeaHero obbem-
Horo pacxoga Qe ¢p ONIpeaenseTcs no dopmyrne:

Quo cp =+ (5.1)

roe (%VO o — OAENCTBUTENbHOE 3Ha4YeHVe cpefHero 06GbLEMHOIO pacxo-
ja, Mm~/v;

Vo, — AelCTBUTENBHOE 3HaYeHe obbema, M;
T,— BpEMSA U3MEPEHUSA, Y.

Mpun noBepke cnocobom U3MepeHnst pacxoda AeNcTBUTENbHbIE 3Ha4Ye-
HMA pacxoda u obbema onpeaensTcs pacyeTHbIM NyTEM:

n

_;leoj
Qvo cp ~ J_T' (5.2)
Vo = Quo CpXTM' (5.3)

rae Quo ¢p — AENCTBUTENBHOE 3HAYeHne cpefHero o6bLemMHOro pacxo-
aa, MeIy:

Vo — AefcTBUTENBHOE 3HaYeHUe obbema, M

Qoj — LOencTBUTENbHOE 3HadYeHue pacxoga npu j-TOM usmMmepe-
HUN, M/\Y;

n> 11 — KONN4eCTBO OTCYETOB 3a MHTEpPBAs BpeMeHn T,.

Mpu noBepke cnocobom naMepeHnss Maccbl Ond onpeaeneHns aen-
CTBUTENBLHOIO 3HAYEeHUA Maccbl XUOKOCTU Ha MOBEPOYHbIX YCTAHOBKax
C BECOBbIM YCTPONCTBOM MOSb3YyOTCS NOKa3aHUAMM BECOBOIO YCTPOM-
cTtBa. [lencrtemtenbHoe 3HaveHne obbema nNpu 3TOM onpenensaeTcs no

dopmyne:
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Vo =—2, (5.4)

roe Vo — OeiicTBUTENbHOe 3HaYeHne obbema, M>;
Mo — AEWCTBUTENbHOE 3HAYeHNe MacChl N3MEePAEMON XKUOKOCTHU, Kr;
p — NMNOTHOCTb XWAKOCTU, KI/M°.

lMepen Havanom NOBEPKM Ha MOBEPOYHOM YCTAHOBKE C BECOBbIM
YCTPOMCTBOM HeobxoauMmo onpenenntb No KOHTPOSNIbHOMY MaHOMETpy
AaBreHne XUAKOCTU, a N0 TEPMOMETPY — TemnepaTypy B TpybonpoBo-
Ae NoBepOYyHOW YCTaHOBKW. Ha OCHOBaHUM W3MEPEHHbIX 3HayYeHun
Temnepatypbl M pasneHus no Tabnuuam CCCL 98-2000 «Bopa.
YoeneHbin 06bem n aHTanbnuna npu temnepartypax 0...1000 °C n pgas-
nenusix 0,001...1000 MlMa» onpegendeTca MNMNOTHOCTb MOBEPOYHOM
XNOKOCTW.

HenctButenbHoe 3HavyeHue cpegHero obbeMHOro pacxoga pac-
cuuTbiBaeTcq no popmyne (5.1).

5.7.3.4.0na cHATUA pe3ynbTaTOB WU3MeEpeHus obbema C uHAuKaTopa W
RS-BbIxoga pacxogomepa BbIMNONHATCA cnefyowme npoueaypbl. Ha
WHAOMKaTOpe pacxogomMepa M NOoAKIYEeHHOM K RS-Bbixoay nepcoHarnb-
HOM KOMMNbIOTEPE YCTaHaBMMBAETCSH PEXUM BbiBOLA Ha 3KpaH noBeps-
emoro napametpa. [lepen KaxablM U3MEPEHUEM MPOU3BOOMUTCA perv-
CTpaumsi Ha4YanbHOro 3HadyeHns obvema V, (MS), 3aperncTpmupoBaHHOro
pacxogomepom. locne nponycka »xugkoctn Yepes [Nl B gjaHHOW noBe-
POYHOM TOYKE PErMCTPUPYETCHA KOHEYHOE 3HaveHne obbema Vy (MS). Mo
Pa3HOCTW NOKa3aHUN paccynTbiBaeTCs M3MEepPEHHOe 3HavyeHne obbema
XUOKOCTU:

V, =V —Vy, (5.5)

roe V, — U3MepeHHoe 3HauyeHne obbema, M .

Mpwn pernctpaumm nokasaHmm ¢ RS-BbIxoga v nHgukatopa Heobxo-
ANMO NpU OAHOM U3MEPEHUN MPOMyCcKaTb Yepe3 pacxodoMepbl Takoe
KONMMYECTBO XNOKOCTU, YTOBbI HAabmpaTb He meHee 500 eguHuy Mnag-
Wwero paspsga yCTpoucTBa MHAMKaUMKM NpU peKoOMeHOyeMOM BpeMeHU
namepeHunsa He meHee 200 cek.

Mpy HEBO3MOXXHOCTU BbIMOMHATL NMOBEPKY C OCTAHOBKOW NMOTOKa B
TpybonpoBoae, a Takke AN COKPaLlEHUs BpeMEHU MOBEPKU O0MNycKa-
eTCs BbINOMHATL onpefenieHne OTHOCUTENbHOW MOrpeLlHOCTU Pacxo-
AomMepa TONMbKO MO MMMNYIbCHOMY BbIXOAy.

Mo umnynbCcHOMY BbIXo4y 3HadeHne obbema, N3MepeHHoe pacxo-
AOMepOM, onpeaenseTcsa no nokasaHMsiM YactoTtomepa, NoAKHYEHHO-
ro K COOTBETCTBYIOLLEMY BbIXxoAy pacxogomepa. Nepen Havanom us-
MEpPEHNs YacTOTOMEpP YCTaHaBNMBAETCHA B PEXMM cYeTa UMMYrbCOB U
obHynsieTca. Mo ctapToBOMY curHany MMnynbCbl C BbIXO4A pacxono-
Mepa Ha4yMHaKT NOCTynaTh Ha BXoA YactoTomepa. KonnyecTtBo Xunako-
ctm V, (M3), npoweawen yepes npeobpasoBaTtenb pacxoga, onpege-
ngeTcsa no gopmyne:
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5.7.3.5.

V, =NxK,, (5.6)

rae N — KonmMyecTBO MMMYNbCOB, MOACYMTAHHOE YaCTOTOMEPOM;
K, — BEC MMMNYbCa VMMYMLCHOrO BbIXOZAa pacxogoMepa, M /M.

MuHUManbHO HeobxoaMMbIN 0O6BEM XKMAKOCTU, MPOMNyCKaemMon Ye-
pe3 pacxogomep npyv OAHOM M3MEPEHMUU, NMPU PerncTpaumm nokasaHum
C UMMYNbCHOrO BbiXx04a AOIMKEH BbITb TakMM, 4TOObI HabpaTb HE MeHee
500 umnynbCoB.

M3mepeHHbI cpeaHnin 06bEMHbLINA pacxo XXNAKOCTU, nNpolleaLlen
Yyepes pacxogomep, onpegensercsa no gopmyne:

Y, (5.7)

QVVI cp :T
"

rae Qu ¢p — U3MepeHHoe 3HayeHue cpegHero OH6bEMHOro pacxo-
3
aa, M /u;

V, — N3MepeHHoe 3Ha4yeHne obbema, m>;
T,— BpeMA n3aMepeHus, u.

lNpn cbeme MHGOpMaUnM C TOKOBOIO BbIXO4a U3MEPEHHOE 3Haye-
HWe cpefHero o6bLEMHOro pacxoia paccymTbiBaeTca no opmyne

Qwm ¢p :M'(Qan —Qun)+Qun, (5.8)

Makc — IMl/IH

rae Qw ¢p — V3MEpeHHoe 3Ha4veHne cpefHero OBbEMHOro pacxo-
3
na, Mm~/v;

I, — BbIXOQHOW TOKOBbLIM CUrHanN pacxogomepa, MA;

lwi — MMHMMAanNbHOE 3HAYeHWe TOka Auana3oHa paboTbl TOKOBOro
Bblxoda pacxogomepa, MA;

lwakc — MAKCMManbHOE 3HaA4YEHNE TOKa ananasoHa paboTbl TOKOBOro
Bblxoda pacxogomepa, MA;

Qen — BEPXHUN Npefen M3MepeHust cpegHero o6bemMHoro pacxoaa
pacxogomepa, M°/y;

Qun — HWKHMI Npeaen n3MepeHnsa cpegHero o6bLEMHOro pacxoaa
pacxogomepa, M3

M3mepeHns npons3BoaaTcs He MeHee TpeX pa3s B KaXXaoW nosBepoy-
HOM TOYKe.

OnpepgerneHne OTHOCUTENBHOW MOTPELUHOCTM pacxoaomepa npu nsme-
peHUn obbeMa XMOKOCTHM BbINOMHAETCA No hopMyne:

V. — V..
s =t =2t x1000%, (5.9)

oi

o
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roe d,i — OTHOCUTENbHAsA NOrpeLIHOCTb pacxogomMepa npu M3MepeHun
obbema B i-TOM NOBEPOYHOM ToYKe, %;

Vi — U3MepeHHoe 3HayeHne obbema B i-TOW MOBEPOYHON TOu-
ke, M>;
Vi — OENCTBUTENBHOE 3Ha4YeHne obbema B i-TOM NOBEPOYHON TOY-
3
Ke, M”.

OnpepeneHve OTHOCUTENbHOM MOrPeLIHOCTM pacxogomepa npu
N3MepeHNn cpeaHero o6 bEMHOro pacxoaa XXWOKOCTW BbINOJHAETCS Mo

dopmyne:

Sou = | ' %100 %, (5.10)

roe dovi — OTHOCUTENbHAA NOrpeLlHOCTb pacxofoMepa npu namepeHnm
cpegHero o6bEMHOro pacxoaa B i-TON NOBEPOYHON TOYKE, Y%;

Qui cpi — U3MEPEHHOE 3HaueHNe CpeaHero 06bLEMHOro pacxosa B
i-TO NOBEPOYHON TOUKE, M°/Y;

Quo cpi — AEVCTBUTENBHOE 3HaYeHne cpeaHero o6bEMHOro pacxoja
B i-TOM MOBEPOYHOII TOUKe, M/u.

PesynbTaTbl NMOBEPKM CYMTAKOTCA MONOXUTENbHLIMU, €CMN MaKcu-
MarnbHble 3Ha4YeHMsA NOrPELUHOCTM pacxodomepa Npu U3MepeHun obb-
emMa WUnu npu u3MepeHun cpegHero o6bLEMHOro pacxoda B Kaaon u3s
MOBEPOYHbIX TOYEK HE MpPEBbLIWAT 3HAYEHWIN, YCTAaHOBIEHHbIX B
HacTosALLIEeM PYKOBOACTBE MO 3KCMNiyaTaumu.

Mo pesynbTaTaM NOBEPKM OernaeTcss oTMeTKa O COOTBETCTBUM B
npoTokone (MpunoxeHue IN).

Ecnu NOorpewHoOCTb U3AMeEpPEHNA BbIXOOAUT 3a Mnpepersibl HOPMUpPO-
BaHHbIX 3HAYE€HWUI, BbINOMNHSAETCA IOCTUPOBKaAa pacxogomMepa, nocre 4yero
noBepKa BbIMONMHAETCA MOBTOPHO.

5.7.4. OnpeneneHne OTHOCUTENBLHOW MOrPELUHOCTU pacxogomMepa MmMmTaum-
OHHbIM METOA0M

OnpegeneHve OTHOCUTENbLHOW MOrpeLHOCTM pacxogoMepa UMU-
TaUWOHHLIM METOAO0M NPOU3BOAUTCA B ABa dTana:

- onpefeneHve napaMeTpoB NepBUYHOro NpeobpasoBaTens pacxoaa;

- onpegerneHne norpeLHoCcT BTOPUYHOIO M3MepuTenbHoro npeobpaso-
BaTensa pacxogomepa npwu namepeHun cpegHero o6beMHoro pacxoga
n obbema XMOKOCTM Mpy MOMOLLUM noBepoyHoro komnnekca «B3JIET
KIMiA» B64.00-00.00.

5.7.4.1. OnpepgeneHne napamMeTpoB NEPBMUYHOIO nNpeobpasoBaTens pacxoaa

MapameTpbl nepBnYHOro npeobpasoBaTtens pacxoga onpeaensiT-
Cs1 NPW BbIMYCKe 13 NPON3BOACTBA UMW NP BbINOIHEHUN €0 MOHTaXa B
COOTBETCTBUM C [OKYMEHTOM «Pacxogomep-CyHeTumK ynbTpas3ByKOBOWM
MHorokaHanbHbii YPCB «B3JIET MP». WcnonHenna YPCB-510V u.
NHCTpyKkums no moHTaxy» B12.00-00.00-56 M. CobntogeHne tpebo-
BaHWA MHCTPYKUMW NO MOHTaxy obecneuvvBaeT BbIMNOMHEHME U3MeEpe-
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HWI pacxoga n obbema ¢ NorpeLHoOCTAMU, HOPMUPOBaHHLIMK B PO Ha
pacxogomep.

5.7.4.2. OnpeageneHne NorpewHoCcTM BTOPUYHOIO M3MeEpPUTENbLHOIro Npeobpaso-
BaTend pacxogomepa

5.7.4.2.1. Onpegenexune norpelwuHoctn Bl npn nameperHun pacxona
Pacxogomep nepesoantca B pexum «[MMOBEPKA».

K BTOpMYyHOMY npeobpasoBaTtento pacxogomMepa nogknidaercs
YacToToMep, C MOMOLLbIO KOTOPOro uamepsieTcsi 4yactota (nepuop)
LITATHOrO KBapueBOro reHeparopa onopHou vactoTbl (40 MIy) pacxo-
Aomepa. NonyyeHHoe 3Ha4YeHne 4acTOoTbl 3aHOCUTCS B MAcnopT U BBO-
ANTCS B pacxogomenp.

OTanoHHOE 3HayYeHWe pacxoda MMUTUPYETCS PacxXo4oMEpPOM C
NMOMOLLIbIO BPEMEHHOW 3a[epPXKKWU 30HAMPYHOLLEro uMmnyrnbca, opmMmmpy-
emon n3 N-ro Konmyectsa NepuogoB cuUrHama OMOPHOro KeapueBoro
reHepaTtopa pacxogomepa. Yucno N onpepensieTcs 3HavyeHUEM UMU-
TMPYyeMOro pacxoga.

OnpepeneHve oTHocuTenbHOM norpewHocty Bl npoBogutcs
npu 3HayeHuax pacxoga - 0,05-Quauss 0,1- Quans, 0,5 Quane, Quave, A
Quaue = 300 m>/u. Pacxon yCTaHaBnmBaeTcs ¢ gonyckom + 20 %.

[MoBepoyHble 3HaA4YeHWA pacxofa YyCTaHaBnMBaKTCA MNocnenoBa-
TenbHO. Bpemsa namepeHuna — He meHee100 cekyHA. [Na KaXXaow TOYKK
He MeHee 3 pa3 CHMMAOTCSA YCTaHOBMBLUMECS MOKa3aHWA pacxogome-
pa C MHPOPMAUUNOHHBIX BbIXOAOB (B TOM 4YUCMe C MHOUKaTopa pacxo-
aomepa).

AbcontoTHasa norpewHocTb Bl npu namepennn pacxona BblYUCHS-
eTcsa no opmyne:

AQjj = Qjj — Qoi » (5.11)

rae AQj — abcontoTHasa norpeltHocTs Bl B i-TOM noBepoyHON TouKe
npw j-TOM N3MEPEHUN, M3y

Qjj — NoKa3aHua pacxogomMepa B i-TON NOBEPOYHOW TOYKE NPW j-TOM
n3mepeHunn, M3y

Qoi — 9TanoHHOE 3Ha4yeHue pacxofa B i-TOM NOBEPOYHOW TOYKeE,
M3

CwmelLeHne Hyns onpegensieTca no popmyrne:

3 (2 AQy +AQz)

H= T , (5.12)

roe H — cmellenmne Hyns, M/y;

AQ1j, AQy — 3Ha4eHWss abConTHBLIX MNOrpeLHoCcTen U3MepeHus
pacxofa B 1-oM U 2-0M NOBEPOYHbLIX TOYKAX COOTBETCTBEHHO MNP j-TOM
n3mepeHuu;

N — KOSIMYECTBO N3MEPEHUN.
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OTHocuTenbHas norpelwwHocTb Bl BelvucnsaeTcs no oopmyne:

oi
Pe3yﬂbTaTbI NOBEPKN CHUTAKTCA NONOXUTESIbHbIMU, €Clin MaKCu-
MarbHble 3Ha4YeHWs MNOrpeLlHOCTU pacxogoMepa B KaXaon w3 nose-

POYHbIX TOYEK He npesblwatoT 3HadeHnsa + 0,25 %.

5.7.4.2.2. OnpegeneHne norpelwuHoctn Bl npn namepeHnn obbema

5.8.
5.8.1.

5.8.2.

5.8.3.

HeobxoanmMo 3aHecTu 3HayeHue CMeLLEHUs HynaA, onpeneneHHoe
BbllLE.

Mpyn nomoLm BpeMeHHOW 3aJepXKu 30HOUPYIOLLEro MMMynbCa,
dhopmMmpyemon 13 nepmoaoB cuUrHana onopHOro KeapLeBoro reHeparTo-
pa pacxogomepa, ycTaHaBnvMBaeTCcs Haubonbllee 3HayYeHue pacxoga
(300 M3/q), 3aTeM OOHYNAKTCHA 3HAa4YeHUsl cyeTymka obbema pacxono-
Mepa M pacxogoMep NepPeBOAMTCS B pPeXUM n3MepeHus. NponssoanT-
cs HakonneHne obbéma. MpoJoMKUTENBbHOCTL N3MEPEHNA — HE MeHee
100 cekyHa. [lNokasaHusa pacxogomepa CHUMaKTCH HE MeHee Tpex pas.

OTHocuTenbHasa norpewHocTb Bl npu namepeHun obbema BbluMC-
ngeTtcsa no gopmyne:

V-V, ]

oj
roe Oyj — OTHocuTenbHasa norpeliHocTb Bl npu j-tom namepenun, %;
Vj — nokasaHua pacxogomepa rnpu j-ToM n3amepeHuu, m3;

Vo — 3TanoHHoe 3HaveHne obbema npu j-ToM M3MepeHnm, M3,

PesynbTaTbl NOBEPKM CUUTAKOTCH MNONOXUTENbHLIMU, €CMN MaKCu-
MasibHble 3HA4YeHUs NOrpeLLUHOCTM pacxogoMepa nNpu Kaxaom namepe-
HUW He npeBbIWwakT 3HadeHus + 0,25 %.

Pesynbtatbl noBepkuM 3aHOCATCA B MPOTOKOS, dhopMa KOTOPOro
npuBeneHa B NpunoxeHun I,

OdopMneHue pe3ynbLTaTOB NOBEPKU

Mpn nonoxuternbHbIX pesynbTaTax MNOBEPKUM AeraeTcs 3anucb B nac-
nopte pacxogomMmepa, 3aBepeHHas Noanucbio NoOBepUTens C HaAHeCeHN-
€M MOBEepPUTESTbHOIO Krenma, unm opopmMnaeTcs CBMAETENbCTBO O MOo-
BEpKe, Nocre 4yero pacxogoMep AonyckaeTcs K 3KcnnyaTauuu ¢ Hop-
MWPOBAHHOW NOrPELUHOCTbIO.

B cnyyae otpuuaTtenbHbiX pe3ynbTaToB NEPBUYHOM NMOBEPKN pacxono-
Mep BO3BpallaeTcs B MPOM3BOACTBO Ha AopaboTKy, mocne 4yero noa-
NEeXUT NOBTOPHOW NOBEPKE.

B cnyyae oTpuuatenbHbIX pe3ynbTaToB NepuoAMYEecKon NOBEPKU pac-
xoaomep BpakyeTcs, a KnenMo racuTcs.
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NMPUNOXEHUE A. Bug coctaBHbIX YacTen pacxoaomepa

< 250* >
1 2
A I Y72 _\‘\ /7 \\
\ / B3NETMP (©)
‘ \ / PACXOOOMEP-CHETYUK YNbTPA3BYKOBOM
125 eea% 00
154* OION < IO] «
) (9
@® V-2 /7 4
L (YPCB-510Vy =24 B) )
\ RN v
[ L ][ ] [ ][ )i )|
(111 sl
\4 L J { J \ J 1 ) { )

Macca He 6onee 2,5 kr

a) Bug cnepeau

~ 6

0) Bng, CHM3Yy
* - cnpaBOYHbIN pasmep

1 — ducnneu uHOukamopa, 2 — knaguamypa, 3 — Modysib obpabomku
OaHHbIX; 4 — modyrnb BUTI; 5 — moHmMaxHbIt Modyrnb;, 6 — cybbriok 06-
pabomku OaHHbIX; 7 — 2epM08800kbI; 8 — pasbem RS-232; 9 — knemma
3a3eMIIeHUs.

Puc. A.1. BTopu4yHbIin uameputesnibHbIn NnpeobpasoBaTenb.
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a) Bug cboky 6) BMa c3agu
* — cnpaBO4HbIN pa3mep
1 — DIN-petka; 2 — kpoHwmeuH; 3 — BI1.

Puc.A.2. Buga BIl kpoHwTenHamu ansa kpenneHus Ha DIN-pewnky 35/7,5.
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paHn nog kKntoy 36 MM ANA YCTAHOBKU U
AeMoHTaKa MIA M3 MoHTaXKHOro naTpybka

M3ny4datoLas na1oCKoCTb

BHyTpeHHAA
H BTY/IKa
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a) C NnacTMaccoBbIM NPOTEKTOPOM

[paHu nog ka4 36 Mm 414 YCTaHOBKN U
AeMoHTaKa MDA M3 MoHTaXKHOro naTpybkKa

M3ny4yatoLas Nna1oCcKoCTb

BHyTpeHHAA
H BTY/IKa

I
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——M42x2—»

- 145*

6) C TMTAHOBbLIM NMPOTEKTOPOM

paHu noAa KNty 36 Mm ANA YCTAHOBKMU U
AemoHTaxka MIA 13 MoHTaXKHOro naTpybKa

M3ny4yatow,asa naocKoCTb

HakuaHas raiika

4

11 /
— jl &
/
< 145-250* >

B) C TUTAHOBbLIM MPOTEKTOPOM U HAKNOHOW rankomn

Macca He 6onee 1,0 kr
Puc.A.3. Bpe3Houn (BBUH4YMBaemMbin) MIA.
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52*
76*
94*

* *
2 1 >8 \ 3 3

* - cnpaBOYHbIN pa3mep

1 — koprnyc ycmpoucmea; 2 — kabernu 0r1s cmbikosku ¢ [13A; 3 — pa3b-
eMbl 015 rooK/oyeHuUs kaberneu cessu ¢ BI.

Puc.A.4. YcTponcTBO cornacyrouiee.
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NMPUNOXEHUE B. CxeMbl aneKkTpnyeckue

B.1. Cxema coeguHeHun pacxogomepa

BTOPUYHbIN
NPEOBPA30BATEIb

PEA1.1
RXD GND
TXD PEAL1.2
GND
GND PEA2.1
GND
RTS PEA2.2
CTS GND

/AR
MN3A S N3A1.1
GND
GND
GND

RS-232 Kanan 1 <[< Lenb
1 1
2 2
3 3
4 4

< N3A1.2

Lo Lo

Olo([N|lo|ja|d~|[w|IN|(F

RS-485
A/Data-
B/Data+

GND

YH.BbIX. O

TSOUT+
TSOUT-

YH.BbIX. 1-4

TSOUT1+
TSOUT1-
TSOUT2+
TSOUT2-
TSOUT3+
TSOUT3-
TSOUT4+
TSOUT4-

Tok.BbIX. 1 (2)
GND
GND

|
|

‘A

Ethernet
TX+
TX-
RX+ —>
RX- —>

=24 B

Puc. B.1. Cxema coeamHeHun pacxogomepa ncnonHexHums YPCB-510V u.

Cxembl nogkntoyeHus MNI3A ¢ ncnonb3oBaHMeEM YCTPOUCTBA corna-
cytoLlero, yCTpoucTsa KOMMyTaUNOHHOrO 1 6noka kKoMmMyTaumm npvsee-
AEHbl B UHCTPYKLUUN MO MOHTAXYy.
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B.2. Cxema OKOHEYHOro Kackaga yHMBepcarbHbIX BbIXOA40B

MuTaHne okoHeyHoro kackaga (puc.1) yHMBepcanbHbIX BbIXOOO0B
MOXET OCYLLECTBNATLCS KakK OT BHYTPEHHEr0 UCTOYHMKA NUTAHUA — aK-
TUBHbIN PEXMM paboTbl, TAK U OT BHELUHEro MCTOYHMKA — MACCUBHbIN
PEXUM.

+5V

1 KOm

©J1(31, 33, 35,37)

4 «TSOUT+»
(«TSOUTx+»)

«TSOUT-»
J2 (J2, J4, J6, J8) («TSOUTX-»)

!

Puc. 5.2. Cxema OKOHeYHOro Kackafa yHMBepcasibHbIX BbIXOAO0B.

B ckobkax Ha cxeme ykasaHbl 0603HaYeHVs Onsi yHUBepcarbHbIX
BbIXOOB CEPBUCHbLIX MOAYEN.

[nga yctaHoBneHHoro 3HadyeHust AKTUB. Yp. <Bblcokun> Hanuuuio
UMMNynbCca Ha BbIXOAE B YACTOTHOM W MUMMYNbCHOM pexmnmax, a Takke
HanMuunio cobbITUS B NOrMYECKOM peXUME COOTBETCTBYET Pa3OMKHYTOe
COCTOSIHNE 3NEeKTPOHHOro Knto4a. lMpu oTcyTCTBMM MMMynbca n OTCyT-
CTBUW COBbITUSA 3NEKTPOHHbIN KIHOY 3aMKHYT.

[nga yctaHoBneHHoro 3HadeHus AKTuB. Yp. <HuU3knn> coctosHus
SNEKTPOHHOrO Krntoya obpaTtHble.

Mpn akTMBHOM pexnme paboTbl OKOHEYHOro Kackaga M pasoMKHY-
TOM 3MEKTPOHHOM Kroye HanpshkeHue Ha Bbixoge Oyaet B npegenax
(2,4 - 5,0) B, npn 3amkHyTOM Kntoye — He 6onee 0,4 B. PaboTa Bbixoga
NPy aKTUBHOM pexume paboTbl OKOHEYHOro Kackaja [onycKaeTcsl Ha
HarpysKy ¢ conpoTtusrieHnem He meHee 1 kKOwm.

B naccuBHOM pexume nuTaHuve OOMKHO OCYLLECTBAATLCS Hanpsi-
>KEHMEM MOCTOAHHOro Toka oT 5 o 15 B oT BHelHero ncrovHuka. lo-
nyckaeTcsa nuTaHue HanpsbkeHnem o 24 B, npu 3ToM amMnnuTyaa Bbl-
XOAHbIX MMMyNbCcoB OyaeT orpaHnveHo yposHem B 15 B. [Jonyctumoe
3Ha4YeHMe KOMMYTUPYEMOro TOKa Harpyskm He 6onee 10 MA.

MoakntoyeHne OKOHEeYHOro Kackaga K BHYTPEHHEMY WCTOYHUKY
+5 B ocyuwectBnseTcsas C MNOMOLLbI COOTBETCTBYIOLLMX NepeMblYex,
3aMblKaloLWNX KOHTAKTHbIE Napbl YCTAHOBKM pexmnma paboTbl OKOHEYHO-
ro Kackaga yHuBepcarnbHOro Bbixoaa.

[nvHa nuHum cBa3n ans yHnBepcanbHbiX Bbixogos — 40 300 m.
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NMPUNOXXEHUE B. KommyTauua moaynen pacxogomepa

(" N\

S I

) 1A

/[ J334
(S EEEmEESE
\. 1 AV
0f s \a
A — OKHO 01151 pa3meuwjeHUs KOMMYMmauyUuOHHbIX 351eMeHmMo8 KOMOUHU-
po8aHHO20 MOOyrisi BHEWHUX ces3el;

51, B1 — okHa 0nsi pa3meuw,eHUsi KOMMymayUuOHHbIX 35IeMEeHmo8 cep-
8UCHO20 MOQYIIsl BHEWHUX c8si3el, ycmaHo8/1eHH020 8 c/iom 1;

62, B2 — okHa 0151 pa3meuw,eHUs1 KOMMymayUuOHHbIX 35IeMEeHmo8 cep-
8UCHO20 MOQYrIsl BHEWHUX c8si3el, yCmaHo8/1eHHO20 8 c/iom 2;

["— pe3epeHble OKHa;

L — 0kHO Onsi pasmew,eHUsi KOMMymauuOHHbIX 3/1IEMEHMO8 MpueMo-
nepedarowie2o MoOyris;

1 — kosnio0ka npedoxpaHumens 1 A e yenu =24B;

2 — pasbem 05151 NoOKMo4YeHuUs kabens numaHus =24B;

3, 4 — KkoHmakmHsble napn! I3, J4 coomeemcmeeHHO 01 ycmaHO8KU
pexuma pabomel rpubopa:

- J3 — KOHmMaKmHas napa paspeweHuUss Moougukayuu Kkanubpoeoy-

HbIX napamempos;
- J4 — KOHmMaKmHas napa paspeuweHuss Moougbukayuu rnapamempos
YHKUUOHUPOBAHUS;
5 — mexHonoau4eckul paswvemM 0551 MOOKIYEeHUs Yacmomomepa rnpu

Uu3MepeHuUU 4acmomal OfIOPHO20 Keapua (UCrosib3yemcs rpu rnogepke
npubopa).
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Puc.B.1. Bupg c3agn moayns o6paboTku AaHHbIX.
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Puc.B.2. KoMMyTauMOHHbIE 351IeMeHTbl KOMOMHUPOBAHHOIO MOAYnSA.

Tabnuua B.1. O6o03Ha4YeHMe KOHTaKTHbIX 31IeMeHTOB U CUrHanoB KOMOWUHMU-
pOBaHHOro mMoAayns.

HaumeHoBaHune Obognavienme O6o03HayeHne curHana,
BbiXoAa KOHTaKTHOTO Ha3Ha4yeHne KOHTaKTHOro ajfieMeHTa
anemeHTa
1 RXD
2 RTS
RS-232 3 TXD
4 CTS
7 GND
- TSOUT+
YHuBepcanbHbIn - TSOUT-
Bbixog 0 J1 KoHTakTHbIe napbl YCTAaHOBKM pexnma paboThl
J2 yHuBepcanbHoro Bbixoga 0
J3 KoHTakTHbIe napbl YCTAaHOBKM pexnma paboThl
) J4 npubopa
- GND
RS-485 - A / Data-
- B / Data+

K pasbemy RS-232 KOMOMHMPOBAHHOrO MoOAyns MOAKMYaeTcs
wnend (nnockum kabenb) OT BHELIHEro pasbemMa, pacnosioXKeHHOro Ha
Kopryce MOHTaXHOro Moayns.

LLnend
= oz LI (BuA ceepxy
*“e”e"e oooh \%4 pasbema co
[@%0708090 ] IEEEE D 1 I wnengom)
2 8
a) BMA CHapyXu Ha BHELLHUN 6) kabenbHbI pa3beM, NOAKMYaEMbI
pasbem DB9 uHTepdenca K pasbemy RS-232 koMOGMHMPOBAHHOIO

RS-232 Moayns

Puc.B.3. KommyTtauumsa mHtepcenca RS-232.
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MMMN.BbIX.
TSOUT4+
TSOUT4-
TSOUT3+
TSOUT3-
TSOUT2+
TSOUT2-
TSOUT1+
TSOUT1-

=
N——
D

5

Puc.B.4. MapkupoBka KOMMYTaLMOHHbIX 3J5IEMEHTOB MOAYNsA yHUBepcalb-
HbIX BbIXOA0B.

Ta6bnuua B.2. Hymepaums yHuBepcanbHbIX U TOKOBbIX BbIXOAOB B 3aBUCMMOCTH
OT MecCTa yCTaHOBKU MOAYIIA.

MecTo ycTaHOBKM

KoHTakT. napbl yCTaHOBKM
pexuma paboThbl

MapKMDOBKa HaunmeHoBaHue un HOMep
Homep | 0OO03Hau. curHarnos BbIXOAa MOAYns 0603Hau. MapKnpoBka
cnota OKHa OKHa KOHTaKT. nap
TSOUT1 +/- YHuBepcanbHbIn 1 J1,J2
TSOUT?2 +/- YHuBepcanbHbIn 2 J3, J4
1 b1 TSOUT3 +/- YHuBepcanbHbin 3 B1 J5, J6
TSOUT4 +/- YHuBepcanbHbIn 4 J7, J8
| / GND .
1 b1 | / GND TokoBbIN 1 - -
| / GND -
2 B2 | / GND TokoBbil 2 - -
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TOK.BbIX. ETHERNET

MMM.BbIX.

Puc.B.5. MapkupoBka KOMMYTaLMOHHbIX 3NIeMEHTOB MOAYJle TOKOBOIro Bbl-
xoaa n uHTepcpenca Ethernet.

(BMA CO CTOPOHDI (Bna cnesa
NOOKMIOYEHNS K pasbema c
OTBETHOMY pasbemy) kabenb kabernem)

1 8

a) kabenbHbI pasbeM RJ45 ond NOAOKMOYEHMST K CETU nepedayn gaHHbIX Unu

MK
KoHTakTbl
Lenb Pasbem moayns Pasvem RJ45
Ethernet NOAKITIOYEHME K CETU nogkntodeHune Kk MK
TX+ 1 1 3
TX- 2 2 6
RX+ 3 3 1
RX- 4 6 2

0) Tabnuua koMmyTaumm curHanoB B kKabene cBA3M Npu NOSKITHIOYEHUN K CETU Nne-
pefayn gaHHbIX 1 noakntoyeHnn k MK

Puc.B.6. KommyTtauumsa mHtepdenca Ethernet.
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NMPUNOXEHMUE I'. NMpunoxeHusa K MeToamnKe NOBEepPKU

CxeMbl NOBepKK pacxogomepa

| nHOuKaTop |

RS BbIX0OA M3A VIMN. BbIXOA ~ TOK. BbIXOZ

] ’%‘D: I I

4 ~

1 — emopuyHbIl npeobpaszosamerib 1ogepsseMo2o pacxodomepa,; 2 —
mpy60rnpoeod noeepoyYHoOU ycmaHo8KU; 3 — usMepumesibHbIlU y4acmok;
4 — npeobpazosamenu anekmpoakycmu4yeckue; 5 — yacmomomep; 6 —
munnuamnepmemp; 7 — nepcoHasbHbIU KOMMbOMep.

Puc.l'.1. CTtpyKkTypHasi cxema nOBepKM pacxogomepa MeTOoAOM Henocpen-
CTBEHHOrO CNM4YeHNA Ha NOBEPOYHOMN YCTaHOBKE.

2 1
/_
e ]/
I RS «B3NET MP>»
—— = BLIXOA M3A yacT.BbIXoO  TOK. BbIXOA
— ——ns T
—= E—
3 4 5 6

1 — emopuyHbIli npeobpaszosamersib 1ogepsseMo2o pacxooomepa; 2 —
repcoHaribHbIl KOMMbomep; 3 — KOMIMIEKC noeepoyHbili «B3JIET
KMy, 4 — akycmudeckuli cmeHd ¢ ycmaHoerieHHbIMU [19A; &5 — va-
cmomomep; 6 — munnuamnepmemp.

Puc.l'.2. CTpykTypHasa cxema noBepku pacxogomMepa MMUTALMUOHHbLIM MeETO-
AOM.
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MpoTokon noBepku pacxogomMepa

(pekomeHayemas ¢popma)

[MpoToKON NOBEpPKN pacxogomepa

3aBoackon Homep "og Bbinycka

Bua nosepku

HanmeHoBaHue onepauui OlljyI:gLTa Otmetka o MpumeyvaHne
pau AOKY COOTBETCTBUUN P
Mo nosepke
1. BHewHWn ocmoTp 5.7.1
2. OnpoboBaHue pacxogomepa 5.7.2
3. OnpegeneHne MeTpoNorMYecKnx xapak-
TEPUCTUK pacxogomepa 5.7.3 (5.7.4)
Pacxogomep K 9KCnsyaTaumm
(ropeH, He roaeH)
[aTa nosepkun « » 20 r.
MoBepuTtenb / /
(nognuceb) (¢.1.0.)
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NMPUNOXEHUE [. NCTOYHNKM BTOPUYHOIO NUTAHUA
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a) Bug cnepeau 6) Bug cboky

* - cnpaBOYHbIN pasmep

1 — 8UHMbI KOHMaKMHOU KO/I00KU 8bIXOOHO20 HarnpsixeHust =24 B; 2 —
€8emoOUOOHbIU UHOUKamop BK/THYEeHUS UCMOYHUKa 8MmMOpuUYHO20 ru-
maHusi; 3 — eUHM 3a3eMrieHuUsi; 4 — 8UHMbI KOHMAaKMHOU KOMOOKU Moo-
KroyeHusi HanpsbkeHuss numaHus ~220 B 50y (L — nuHus, N —
Hetumparb); 5 — cepbea 0 0c80b60Xx0eHUs 3awesiku; 6 — 3aujesika orns
KkpenneHusi Ha DIN-pelke.

Puc. O.1. UcTo4HMKM BTOpUYHOro nutaHma cepum ADN-1524 (=24 B 15 BT) m
ADN-3024 (=24 B 30 BT).

59



J

7

B3JIET UBIN

MCTOYHUK BTOPUYHOIO MUTAHUA

nBn-24.24

BxoaHoe HanpsixeHue/Tok ~154...264B/0,15A

mno3

94 * YacToTa BXOAHOrO HanpsKeHUs 50/60 'y
MakcumanbHas BbiXogHasi MOWHOCTL 24 BT
* BbixoaHoe HanpsixeHue/Tok =24B/1A
83 CTeneHb 3aWuTbl 1P40
BXoAa BbiXoa
~154...264B/0,15A =24B/1A
if BE3 3A3EMINEHUA
HE BKIMIOYATb!
el[e][e] O[O
L J__ N [Nc_) ] +
Y ~
Y 1 ”J
3,5%
*‘ }* 75+
- 99*
a) Bug cnepeau
3 4 5

ol

@

3 | [0
\

@

ofll

B)

BUA CHU3Y

* - cnpaBOYHbIN pasmep

Puc.[1.2.

1 — KpoHwmedlH 0ns KpenneHusi Ha DIN-pelky 35/7,5; 2 — koHmMakmHas
KosrioOKa MOOK/MIOYeHUs HanpskeHus numaxus ~220 B 50 'y (L — nu-
Husi, N — Heumparb); 3 — euHmM 3a3emrieHusi; 4 — uHOukamop pabomsl
UCMOYHUKa 8MOpPUYHO20 numaHusi; 5 — KoHmakmmHasi Kosio0ka 8bIX00-

HO20 HarnpsixeHusi =24 B.

UcToYHUK BTOPUYHOIo nuTaHuA

pacxogomepa

60

35*

54*

«B3JIET WUBI»
(=24 B 24 BT) AnA nuTaHMA B3pbIBO3aLMLLEHHOrO WCMNOSIHEHUA

0) Bna, cOOKy C KpOHLUTENHAMM

UBI-24.24




NMPUNOXEHMUE E. MNepeyeHb cpen, 3anpeLieHHbIX A5nA npumMmeHe-

ApxaHrenbck (8182)63-90-72
ActaHa +7(7172)727-132
Benropog (4722)40-23-64
BpsiHck (4832)59-03-52
BnagmsocTok (423)249-28-31
Bonrorpap (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkatepuH6ypr (343)384-55-89
MBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
KasaHb (843)206-01-48

Hua MN3A B-502, N3A B-504

AueToH (Acetone)

A30THasa KkucrnoTta kKoHueHTpaumen 6onee 20% HopmanbHOW TemnepaTypbl U
KoHUeHTpauuen 6onee 10% Ttemnepatypon 6onee 80°C (Nitric Acid)

Amunauetat (Amilacetate)

ApomaTudeckune yrnesogopoabl (Aromatic hydrocarbons)
BeHson (Benzene)

Bytun auetart (Butyl acetate)

AnxnopgudtopmetaH (Dichlorodifluormethane)
OnxnopataH (Dichlorethane)

OnaTtun ketoH (Dethyl ketone)

. AumeTtundopmamug (Dimethylformamide)

. QnokcaH (Dioxane)

. Kpeson (Cresol)

. Kevnon (Xylene)

. KeToHbl (Ketones)

. MeTtaHon (Methanol)

. MeTtun atun ketoH (Methyl Ethyl Ketone)

. MopdonuH (Morpholine)

. Hadbtanuu (Naphtalene)

. OktaH TemnepaTtypon 6onee 20°C (Octane)

. PasgenutensHas xuakocTs (DIN 53521)

. CepHas kncnota koHueHTpaumen 6onee 60% (Sulphuric Acid)
. TeTpaxnopatuneH (Tetraclorethylene)

. TetpaxnopmeTaH (YeTbipexxnopucTbin yrnepon) (Carbon tetrachloride)
. TeTpaxnoaTaH (Npu TemnepaType Bbllie HopmarnbHon) (Tetrachloroethane)
. TetparngpodypaH (Tetrahydrofuran)

. Tonyon (Toluene)

. Tpnxnop6eHson (Trichlorobenzene)

. TpuxnopaTaH (npun TemnepaType Bbile HopManbHon) (Trichloroethane)
. TpuxnopdTtopmeTaH (Trichlorofluoroethane)

. TpuxnopTtpudTopmeTaH (Trichlorotrifluoromethane)

. TpuxnopTtpudTopaTaH (Trichlorotrifluoroethane)

. YkcycHbI aHrnapug (Acetic Anhidride)

. Xnop6eHson (Chlorbenzene)

. XnopamdtpoataH (Chlordifluoroethane)

. XnopandTtopmeTtaH (Chlordifluoromethane)

. Xnopodopm (Chloroform)

. Xnopgtopyrnepog (Chlorofluorcarbons)

. mknorekcaHon (Cyclohexanol)

. LUuknorekcaHoH (Cyclohexanone)

. LLlaBeneBas kucnota koHueHTpaunen 6onee 20% (Oxalic acid)
. Otnn auertar (Ethyl acetate)

Mo Bonpocam npoaax u noaaepKku obpawianreco:

KanvHuHrpag (4012)72-03-81 HwxHuii Hosropog (831)429-08-12 CwmoneHck (4812)29-41-54
Kanyra (4842)92-23-67 HoBoky3Heuk (3843)20-46-81 Coum (862)225-72-31
Kemepogo (3842)65-04-62 Hosocubupck (383)227-86-73 CrtaBpononb (8652)20-65-13
Kupos (8332)68-02-04 Open (4862)44-53-42 Teepb (4822)63-31-35
KpacHopap (861)203-40-90 OpeHbypr (3532)37-68-04 Tomck (3822)98-41-53
KpacHosipck (391)204-63-61 MeH3a (8412)22-31-16 Tyna (4872)74-02-29
Kypck (4712)77-13-04 Nepwmb (342)205-81-47 TiomeHb (3452)66-21-18
Nuneuk (4742)52-20-81 PocToB-Ha-[oHy (863)308-18-15 YnbsHoBck (8422)24-23-59
MarnuTtoropck (3519)55-03-13 PsizaHb (4912)46-61-64 Yda (347)229-48-12
Mocksa (495)268-04-70 Camapa (846)206-03-16 YensbuHck (351)202-03-61
MypmaHck (8152)59-64-93 CaHkr-lNeTepbypr (812)309-46-40 Yepenosew (8202)49-02-64
HabepexHble YenHbl (8552)20-53-41 — Capatos (845)249-38-78 Apocnaenb (4852)69-52-93

caut: www.vzljot.nt-rt.ru || an. noura: vzi@nt-rt.ru
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