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Hactoawmnm [OKYMEHT pacrnpoCcTpaHAeTca Ha pacxogoMepbl-
CYETYUKKN YynbTpasByKoBble MHorokaHanbHble «B3JIET MP» ¢ uudpo-
BOW obpaboTkon curHanos ucnonHeHnn YPCB-110 u, -120 u, -122 4 u
npegHasHa4yeH Ans 03HaKOMJSIeHUs Nonb3oBaTensa ¢ YCTPOUCTBOM YIib-
TPa3BYKOBOIro pacxogoMepa 1 nopsiAkoM ero akcniyatauuu.

YacTb | cogepXuT TexHu4Yeckoe onucaHue, nopsiaok obcnyxusa-
HUS 1 METOAMKY MOBEPKM pacxodomepa, Yactb || — nopsgok ncnonb3o-
BaHWsi €ro Npwu aKcnnyaTauuu.

B cBs3M ¢ nocTosiHHOM paboTon Mo ycoBepLUEHCTBOBAHMIO NpUBo-
pa B pacxogomepe BO3MOXHbl OTNIMYMA OT HACTOALLEro pyKOBOACTBA,
He BNUSOLLME HA METPOSIOrMYeckme xapakTepucTukn n yHKUMOHaIb-
Hble BO3MOXXHOCTM npmnbopa.

MEPEYEHb MPUHATBIX COKPALLEHNN

ACY Tl - aBTOMaTU4eckas cuctema ynpasrneHnsi TEXHONOrMYECKMM NPoLEeCccoM;
BU - BNOK MCKPO3aLLMUTHLIN;

BK - 610K KOMMyTaUNK;

BUI - BCTPOEHHbIN UCTOYHUK NUTaHUS;

Bl - BTOPUYHbIN N3MepuTenbHbIA NpeobpasoBaTens;
Dy - AMaMeTp YCrnoBHOro Npoxoaa;

KKU - XXNOKOKPUCTaNNMYEeCKUn nHanKaTop;

MBI - UICTOYHWK BTOPUYHOIO NMUTaHUS;

ny - U3MepUTENBHbIN YYacToK;

HC - HelITaTHas cutyaums;

MK - NepcoHarnbHbIN KOMNLIOTEP;

M - NepBUYHbIN NpeobpasoBaTenib pacxoaa;

MNaA - NpeobpasoBaTerib ANeKTPOaKyCTUYECKUN;

Y3C - YNbTPa3ByKOBOW CUrHar,

YK - YCTPONCTBO KOMMYTaLMOHHOE;

* * %

e Pacxodomep-cuemyuk ynbmpa3ssykoeoli «B3JIET MP» 3apeaucmpu-
posaH &8 [ocydapcmeeHHOM peecmpe cpedcme usmepeHul P® nod
Ne 28363-04 (ceudemerniscmeo o6 ymeepxdeHuu murna cpedcme us-
mepeHuti RU.C.29.006.A Ne 19530).

e Pacxodomep-cuemyuk yrnbmpa3sgykogou «B3JIET MP» paspeweH K
npumeHeHuro 51 ydema menyioHocumesis 8 8005IHbIX cucmemax meri-
JlocHabxeHusl.

e Pacxodomep-cuemyuk ynbmpa3seykosou «B3JIET MP» coomeemcmey-
em mpebosaHusiM cucmembl 00bpososibHOU cepmudbukayuu «lasnpom-
cepmy.

e [lpeobpa3zosameniu anekmpoakKycmu4yeckue coomeemcmeyom
mpebosaHusiM caHUMapHO-3NUAeMUOI02UYeCKUX rpasursl u Hopmamu-
e0s.


http://www.vzljot.ru/

FrAPAHTUUN USTOTOBUTENA

I. NsrotoBuTenb rapaHTMpyeT COOTBETCTBME PaCXOOMeEpPOB-CHETYUKOB YyrbTpa-
3BYKOBbIX MHOrokaHanoHolx YPCB «B3JIET MP» ucnonHenun YPCB-110 u,
-120 4, -122 4 TexXHWYeCKMM YCNoBUSM B MNpedesiax rapaHTUMHONO CpokKa
25 mecsL C faTbl NEPBMYHOM MNOBEPKM NPU COBMOAEHMM CreayroLmMX YCNOBUNA:

a) XpaHeHwe, TpaHCMNOPTUPOBaHME, MOHTaX W 3KcCniyaTtauus usgenus
OCYLLECTBMAIOTCA B COOTBETCTBMM C KCMNIyaTauMoOHHOM OOKYMEHTaLm-
el Ha n3genve;

0) MOHTaX 1 NyckoHanago4Hble paboTbl BbINOIHEHLI B TeyeHne 15 mecs-
LeB C AaTbl NEPBMYHON NMOBEPKN C OTMETKOM B nacnopTe usgenuvs;

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

NMPUMEYAHWME. Nata BBOOa U3genua B aKcnsyaTaumio n gata no-
CTaHOBKM Ha CcepBUCHOe OOCnyXMBaHWE yKasblBalOTCS B nacrnopTe Ha
n3genve B pasgene «OTMeTKM O NpoBedeHun paboTy», 3aBepstoTCs
NoANNCbI0 OTBETCTBEHHOIO NULIA U NeYyaTblo CEPBUCHOTO LIEHTPA.

[I. MapaHTUHBIA CPOK NMpoafieBaeTCa Ha BpeMsi BbINOMHEHUA rapaHTUMHOrO pe-
MOHTa (6e3 yyeTa BpeMEHM ero TPaHCNOPTUPOBKN), €CNN CPOK NPOBEAEHUS ra-
PaHTUAHOrO PEMOHTA NPEBbLICUIT OAMH KaneHAapHbIN MecsL,.

[ll. N3roToBUTEND HE HECET rapaHTUNHbIX 06A3aTENBLCTB B CNEayLWMUX Cnyyasx:

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

0) nsgenne nMeeT MexaHMYeCKMe NOBPEXAEHWS;

B) M3Oenve XpaHurocb, TPaHCNOPTUMPOBANOCh, MOHTUPOBAOCh UMW 3KC-
nnyaTMpoBasnocb C HapylleHveM TpeboBaHMI 3KCMniyaTaumoHHOW [o-
KyMeHTauumn Ha nagenve;

r) OTCYTCTBYET MUK NOBpeXAeHa nrnomba ¢ NoBepUTEnbHbLIM KIeriMoM;

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

* * %

HewncnpasHoe nsgenve ons BbIMNOSIHEHUSA rapaHTUAHOIO PeMOHTA
HanpaBnAeTCcs B perMoHanbHbIA UK rofTIOBHOM CEPBUCHLIN LLEHTP.
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1. OMNCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1. Pacxogomep-cHeTyuK yribTpa3BykOBOW MHoOrokaHanbHbeli «B3JIET MP»
npegHasHa4vyeH ans namepeHusa cpegHero o6bemMHoro pacxoga u oob-
eMa peBEepPCUBHbIX MOTOKOB pPasfUYHbIX XWOKOCTeN (ropadven, xonog-
HOWN, CTOYHbIX BOA, KMUCMOT, Wenoyen 1 T.4.) B OAHOM uUnn ABYX Hanop-
HbIX TpybonpoBoaax Npu pasnuyHbIX YCIIOBUAX SKCMyaTaunn.

Pacxogomep MOXeET NMPUMEHATLCA B 3HEPreTuke, KOMMYHarbHOM
X0341CTBEe, He(pTEerasoBon, XMMNYECKOWN, NULLEBOM N APYrnx oTpacnax
NPOMbILLIIEHHOCTU. Pacxogomepbl MOryT UCMONb30BaTbCA B COCTaBe
TENNOCYETYNKOB, KOMMIIEKCOB, N3MepuTenbHbiX cuctem, ACY Tl wn 1.4.

Pacxogomep «B3JIET MP» moxeT ucnonb3oBatbcs Ang namepe-
HMA pacxoda n obbema XUAKMX NULLIEBBIX MPOAYKTOB: HEra3npoBaHHbIX
HanUTKOB (COKOB, CMPOMOB, BOAKM M T.M.), MOMOYHbIX NPOAYKTOB (MOSO-
Ka, norypra, kepmpa, cMeTaHbl, ManoHesa U T.M.), KeTYynoB, pacTBOPOB
NULLEBLIX KUCIOT, LWernoyen n 1.4.

1.1.2. Pacxogomep-cHeTyuK yribTpa3BykOBOW MHoOrokaHanbHbeln «B3JIET MP»
ncrnonHeHunst YPCB-1xx 1, obecne4ynBaert:

- U3MepeHMe cpeaHero 06BLEMHOro pacxoaa Xugkoctn no 1 - 2 kaHanam
namepeHus (Tpybonposoagam) Ans noboOro HanpasBneHus NoToka;

- onpeaeneHne obbema XUOKOCTU HapacTalLWUM UTOrOM OTAENbHO ANS
npsiMoro M obpaTHOro HanpaBneHust noTtoka U ux anrebpaunyeckon
CYMMbl C Y4ETOM HarnpaBrieHUs NOToKa ANs KaXdoro kaHana uamepe-
HUS;

- onpepgerneHne TeKkylero 3Ha4deHUA CKOPOCTU M HanpaBJieHUsA MOTOKa
XMOKOCTU NO KaXXAOoMYy KaHany,

- BbIBO pe3yribTaTOB U3MEPEHUA B BMOE HAaCTOTHO-UMMYITbCHbIX n/vnm
JIOr’M4eCKnx CUrHanos,

- BblBOJ, U3MEepPUTENbHOW, ANarHOCTUYECKOW, YCTAaHOBOYHOW, apXMBHOMW U
ApYyron nHdopmaumn Ha gucnnen nHguvkatopa, a Takke vyepes nocne-
noBaTenbHbIN MHTepdenc RS-485;

- BO3MOXXHOCTb MPOrpamMmMHOro BBOAA YCTAHOBOYHbLIX MapaMeTpoB C y4ye-
TOM MHAMBMAYaNbHbIX OCOGEHHOCTEN U XapaKTePUCTUK 06bekTa u3me-
peHus;

- aBTOMATUYECKUA KOHTPOSMb U MHOMKALMIO Hannymsa HewTaTHbIX cuTya-
umn (HC) n oTkasos;

- 3alUMNTy YCTAHOBOYHbIX OAaHHbIX OT HECAaHKUMOHNPOBAHHOIoO AocTyna.



1.2. TexHNn4YeCcKne xapakTepmMCTmKun

1.2.1. OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKM pacxogomepa NpUBELdEHbI B

Tabn.1.

Ta6bnuuya 1
HavumeHoBaHve napameTtpa 3HayeHve napameTpa Mpum.

1. KonnyecTBo kaHanoB M3MepeHust otr1pm02 Mo 3akasy
2. [nameTp ycnosHoro npoxoda Tpybonposoaa, Dy, mm | o1 200 go 5 000 Mpym.1
3. TemnepaTypa KOHTPONMPYEMOW XMAKOCTH, °C oT muHyc 30 go 160 | Tlpum.2
4. Hanbonblee gaeneHne B Tpybonposoae, Mlla 2,5
5. HanpsikeHune nutaHuns =24 B Cm. n.1.25
6. MNMotpebnsaemas mowHOCTL, BT He Oonee 12
7. CpefHsasa HapaboTka Ha 0oTKas, 75 000
8. CpefgHui cpok crnyxbebl, net 12

NPUMEYAHUA.

1. Mo 3aka3y nocrtasnaTca pacxogomepbl Ha Dy 10-150 mm. Bo3moxHo
ucnonb3oBaHne pacxogomepa Ana pabotbl Ha Tpybonposoaax ¢ Dy ao

10 000 Mmm.

2. lonyctnmMbin guanasoH TeMnepaTtypbl 3aBUCUT OT UCMONHEHUS NpuMe-

Haembix [TOA.

1.2.2. Pacxogomep obecneuymBaeT namepenune cpeaHero ob6bemMHoro pacxoga

npu ckopocTu notoka Ao 20 m/c B COOTBETCTBUMN C (POPMYIIOMN:

Q =2,83.107.v-D?,

roe Q — cpegHun o6bEMHBLIN pacxoa, M3/q;

V — CKOPOCTb NOTOKa, M/C;

D — BHYTpeHHWIA guameTp Tpybonposoaa, MM.

OnpepeneHne obbema NPOM3BOAMTCS MNPU CKOPOCTU MOTOKA He
6onee 10,6 wm/c. BO3MOXHO yBenuyeHue AaHHOrO napameTpa Ao

20 m/c.

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

1.2.3. Pacxogomep obecneymBaeT MHOVKALUMUIO 3HAYEHUN M3MepseMbIX napa-
METPOB C pa3psLaHOCTLIO, yKa3aHHOM B [NpunoxeHun b yactu Il HacTo-

SILLlero pykoBOACTBA.

1.2.4. Pacxogomep obecneuyvBaeT BblBOA pe3ynbTaTOB U3MEPEHUst ¢ NMOMO-

LLbHO:
- YHUBepcanbHbIX BbIX040B —4;
- HTepdenca RS-485 — 1.

1.2.5. OnekTponuTaHne pacxogomMepa OOSPKHO OCYLLEeCTBRATbCA CTabunmsu-
POBAHHbLIM HaMpPsPKEHNEM MOCTOSIHHOIO TOKa 3Ha4YeHWeM U3 auanas3oHa
(22-29) B c yposHeM nynbcaumin He 6onee £1,0 %. NCTOYHUK BTOPUY-

Horo nutaHusa oT cetn 220 B 50 'y nocTaenseTca no 3akasy.



CpoK COXpaHHOCTW YCTaHOBOYHOM WH(popMauun B pacxogomepe
Npv OTKMOYEHUN BHELLHEro NuTaHmst He meHee 1 roaa.

1.2.6. YCTOMYMBOCTb K BHELLUHUM BO34EUCTBYIOLUM (pakTopam.
TemnepaTtypa okpyxatoLlen cpeabl:

- Ana BTOpPUYHOro nameputenoHoro npeobpasosatens (Bl) — temnepa-
Typa okpyxatoLero sBosgyxa ot 5 go 50 °C;

- ons 6noka kommyTtauum (BK), yctponctBa kommyTtaumoHHoro (YK) -
TemnepaTypa okpyxatoLero Bosgyxa ot muHyc 50 go 85 °C;

- ona MN3A B-502 — temnepartypa xungkoctn ot muHyc 30 go 130 °C, ans
M3A B-504 — ot munHyc 30 go 160 °C.

OTHocuTEenbHasa BNaXXHOCTb OKpyXatLllero so3ayxa:

- ansa Bl — go 80 % npu TemnepaTtype He 6onee 35 °C, 6e3 KoHOeHCa-
UM BRaru;

- gnsa M3A, BK (YK) — go 100 % npu temnepatype He 6onee 40 °C, ¢
KOHAEeHcaumen snaru.

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

CwuHycounganbHasa Bnbpauus:
- ansa BI, BK, YK — rpynna N2 no TOCT P 52931,
- ana N3A — rpynna V3 no FOCT P 52931.
CreneHb 3awmTbl no FOCT 14254
- BIM, BK, YK cootBeTtcTtByeT koay IP54;
- M3A — kogy IP68.

1.2.7. Bug n maccorabapuTHble XapakKTEpPUCTUKM COCTaBHbIX YacTen pacxo-
aomepa npusegeHbl B [Npunoxenun A.



1.3. MeTponornyeckme xapakrepucTukKu

1.3.1. lNpepenebl gonyckaeMon OTHOCUTENBHOW MOrpeLLlHOCTU NPU U3MEPEHUMN,
MHOUKaUUN, pernctpauumn, XpaHeHun 1 nepepade pesynbTaTtoB U3Me-
peHnsa cpegHero o6beMHOro pacxoga, obbema XMAKOCTU npu nobom
HanpaBfeHuM MoToKa He MNPEBbIWAT 3HAYeHUKW, onpenensieMbix Mo
dopmyne:

¢ [ONs pacxogoMepoB C NepBuUYHbIM nNpeobpasoBatenem pacxoga (M),
narotoeneHHoiv 3A0 «B3JIET», npu noBepke mMeToooM Henocpen-
CTBEHHOTO CIMYEHNSA Ha NPONIMBHOM YCTAHOBKE UMW NPU MMUTALNOHHOWN
nosepke pacxogomepos c [ Dy>150 MM, npu TUMNOBOM MOHTaxe u
YCNoBUAX 3KCyaTaunn, ykasaHHbIX B HACTOSILLLEM PYKOBOACTBE:

6zi(0,95+0—’1) — Npy ogHonyyeBoM 3oHAupoBaHum u [N Ha Gase
v
NPAMONMHENHOro n3MepuTensHoro yvactka (1Y),

8=J_r(1,5+£j — npwn ogHonyyYeBom 3oHAupoBaHum u [ Ha Gase
v

U-obpasHoro (Tnna U-koneHo) NY;

o= i(0,45 + 0—1) — Mpw ABYXJ1ly4eBOM 30HANPOBAHUN,
Y,

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

¢ anga pacxogomepos c [N Ha 6ase yyacTka gencrsyoLlero Tpybonposo-
na vnu NY, n3rotoBfeHHOro 3akas34ymkom, Npu MMMTaunMoHHOW NOBEPKE,
npyv TMNOBOM MOHTaXe 1 YCrOBUSAX 3KCNyaTaumm, yka3aHHbIX B HACTO-
ALWEM PYKOBOACTBE:

d= 1(1,5 +£) — npu opHomny4yeBoM 3oHaupoBaHuu u [N Ha 6Gase
%
npaMonuHenHoro NY;
o= 1(0,7 + EJ — NpW ABYXJTy4eBOM 30HANPOBAHUN,
v

NMPUMEYAHUA.

1. MepBu4yHbIN NpeobpasoBaTenb pacxoda — 3TO U3MEPUTENbHbIN Y4aCcTOK
C YCTaHOBIEHHbIMU Ha HeM [1OA. NamepuTernbHbIN y4acToKk — 3TO OT-
pe3ok Tpybbl, NpeaHasHayYeHHbI Anga yctaHoBku [NOA.

2. TNoOBOM MOHTaX — MOHTaX, BbIMNOMHEHHbIN C cobnogeHnem Tpebosa-
HW, NPUBEAEHHBIX B HAacTosLeM pykoBoacTee (Tabn.3) n B JOKYMEHTe
«Pacxogomep-cyeTumk  ynbTpa3ByKOBOM MHOrokaHanbHbii  «B3JIET
MP». WcnonHenns YPCB-1xx uU. WHCTPYKUMA MO  MOHTaxy»
B12.00-00.00-12 M (Tabn.A.1 MNpunoxeHus A).

1.3.2. lpn ncnonb3oBaHUN pacxogomMepa C ABYXIy4eBOW CXEMOW 30HANPOBa-
HUSA ONs TEXHONOMMYECKOro ydeTa OOMNyCcKatTCsl OTKIIOHEHUS OT TUMO-
BOr0O MOHTa)a - COKpaLLEHHble OSIMHbI NPSAMOSIMHENHbBIX Y4aCTKOB TpYy-
©onpoBoaa Ha Bxoae u Bbixoae M. Bo3MoXHble OTKNOHEHMsS OT TUMO-



BOro MOHTaxa npueefeHbl B Tabn.A.2 MNpunoxeHns A BbilleykaszaHHOM
WNHCTPYKLMMN MO MOHTaXY.

Mpeaenbl gonyckaeMon MOrpeLHOCTM Npu yKasaHHbIX OTKIOHEHU-
SIX OT TUMNOBOrO MOHTaXa He NPEBbLILAT 3HAaYEHUI, onpeaensiemblx no

dopmyne:

o= 1(1,4 + 0—4j
Vv

1.3.3. B cny4ae vcnonb3oBaHUs pacxogomMepa B yCrnoBusix paboTbl, oTninMya-
IOLMXCA OT YKa3aHHbIX B 3KCnryaTauMOHHOW OOKyMeHTauun (Bug rma-
paBnNMYeCcKoro COnpoOTMBIEHUS, HETUNOBOW MOHTaX, ANWHA NPSMONn-
HeWHbIX y4acTkoB Ao v nocne MM v 1. 4.) npegensl 4onyckaemon OTHO-
CUTENbHOW MOrpeLllHOCTM naMepeHun pacxoga (ob6vema) moryt ObiTb
onpegerneHbl No pesynbTataM paspaboTkm MeTOOMKN BbIMNOMHEHUSA W3-
MepeHUn Npu AaHHbIX ycnosusax paboTtel pacxogomepa. Metoguka Bbl-
NONHEHNs namepeHun paspabartbiBaeTca U yTBEPXKOAAETCH N0 OTAerb-
HOMY 3aKaay.

1.3.4. lNpegensl  gonyckaeMon OTHOCUTESIbHOW MOrpeLlHOCTU  WU3MepeHns
BpeMeHN paboTbl B pa3nmyHbIX pexumMax He npesbiwatoT + 0,1 %.
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1.4. CocTaB

1.4.1. CocTtaB pacxogomMmepa npu noctaBke — B COOTBETCTBMM C Tabn.2.

Tabnwuua 2

HanmeHoBaHue v YCIOBHbIE obo3HayeHus

Kon-Bo

MpumeyaHne

. BTopu4HbIi nsmeputensHbeli npeobpasoBarerb

=

MprumevaHme 1

. MpeobpasoBartenb 3N1EKTPOaKyCTUHECKUN

MprmevaHne 2

. lameputeneHbI y4acToK

o

MpymevaHne 2

KoMnniekT MOHTaXHbIN

MacnopTt

oo~ |wN|=

. KomnnekT akcnnyaTauMoHHOW 4OKYMEHTaLUN B COCTaBe:

- PYKOBOACTBO MO 3Kcrnsiyatauum, u. |, 11
- UHCTPYKUMS MO MOHTaXy

PR

NPUMEYAHUA.

1. KonnyectBo KaHanos N3MEPEHNA, a TaKKe KONmM4eCcTtBO CEPBUCHbLIX MO-

Ayneun BHELIHUX CBA3EN — No 3akasy.
2. KonnyecTtBo 1 TUN — No 3akaay.

1.4.2. o 3aka3y MOXeT NOCTaBMATLCS:

- UCTOYHMK BTOpUYHOro nutaHusa ot cetn 220 B 50 Iy (puc.O.1 Mpwuno-

XeHue [);

- 6ok KOMMYyTaUUnM NN YCTPOUCTBO KOMMYyTaUMOHHoe (cm.n.1.6.4.4).

1.4.3. SkcnnyaTtaumoHHas AOKyMeHTauusa 1 KapTbl 3aka3a Ha AaHHOe usgenue
N opyryto npogykumio, Bbinyckaemyto dupmon «B3JIET», pasmelueHsbl
Ha canTe nNo agpecy www.vzljot.ru.

Tam xe pasmMmelleH nakeT nporpamm «YHuBepcarnbHbIM NPOCMOTp-
LWMK», BKIIOYMAKOLWMA B CBOW COCTaB MHCTPYMEHTarbHYy nporpamMmmy
«MonunTtop B3JNET-MP (YPCB-1xx 1)» ansa paboTbl ¢ npubopom no no-
cnepgosatenbHOMY UHTepdency RS-485.
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1.5. YcTpoucTBo n pabota

1.5.1. MpuvHUKMN paboTbI

1.5.1.1.

Mo npuHumMny paboTbl pacxogomep OTHOCUTCA K BPEMSA-UMMYSbCHbIM
yNbTpa3ByKOBbIM pacxogomMepam, pabota KOTOpbIX OCHOBaHa Ha name-
PEHUN PA3HOCTM BPEMEH MNPOXOXAEHUS YNbTPA3BYKOBOrO CcurHana
(Y3C) npu pacnpocTtpaHeHun no M NpoTUB NOTOKA XUOKOCTU B Tpybo-
npoBoae.

Ocob6eHHOCTbIO YNbTPa3BYyKOBOro pacxogomepa Takoro Tuna siBnsi-
eTCs nonepemMeHHas nogada 9neKTPUYECKUX 3O0HAMPYIOLWMX UMMYrb-
coB, reHepupyembix Bl1, Ha npeobpasosatenu NM3A1 n NM3A2 (puc.1).

|
M3A1

||
BN

Puc. 1. Cxema npoxoxaeHus Y3C.

1.5.1.2.

Y3C, nany4yaembin ogHum M3A, npoxoauT yepes OBUXKYLLYIOCH MO
TpybonpoBoay XnOKocTb 1 BocnpuHumaeTtca apyrum M3A. MNpu asuxe-
HUW XKMOKOCTU MNPOUCXOAUT CHOC YNbTPasBYKOBOW BOJSIHbl, KOTOpPbIN
NPUBOAMT K U3MEHEHMIO BpeMeHn pacnpoctpaHeHna Y3C: no noToky
xungkoctn (o1 M3A1 k NOA2) BpeMsa NpPOXoXAeHUA yMeHbLuaeTcs, a
npotuB notoka (ot MN3A2 k NM3A1) - Bo3pacTaeT. Pa3HOCTb BpeMeH
npoxoxaeHust Y3C 4vepes3 XUOKOCTb MO U NPOTMB NMOTOKa NpOonopLuno-
HarbHa CKOPOCTM MOTOKa V U1, cnegoBaTenbHO, 06bemMHOMY pacxoay Q.

B pacxogomepe AByxry4eBOro WCMOMHEHMs, MOCTPOEHHOro Ha 6ase
ABYX KaHanoB uM3MepeHusi, Ha oauH Tpybonposog (LNY) yctaHaBnuea-
toTcs ase napbl MN3A. [pu 3TOM U3MepeHue pacxoda no Kaxaomy nydvy
BeJeTCsA He3aBMCUMO.

1.5.1.3. 3Ha4veHne pacxoga onpenensieTca npu BobIMOSIHEHUMN YCITOBUS:

Qore £ Q,

roe Qorc — MMHUManNbHOE 3HaYeHNe pacxoda (HMXKHASA oTceudka), MeIy:
Q — TekylLiee 3HaueHVe pacxoaa, M/u.
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PekomeHayemoe 3Ha4YeHne HMXHEN OTCEeYKN COOTBETCTBYET CKOPO-
ctn notoka 0,035 m/c.

Ecnu BbinonHsaetcsa ycnosne Q < Qore, TO B pacxogomMepe usme-
peHHOe 3HayeHue pacxoda npupaBHUBAETCA HYMN, NpekpaljaeTtcs
HakonneHne obbema, Bblgada MMMyNbCOB Ha yHMBEpPCanbHOM BbIXOAE,
a TOK Ha BbIX04e CTaHOBUTCH PaBHbIM HXXHEMY 3HAYEHUIO Anana3oHa.

Mpwu BbINONHEHMM yCnoBUsa Q > Qnax (FAe Qmax COOTBETCTBYET CKO-
poctn notoka 10,6 m/C) namepeHne pacxoga nNpPoOAOSHKAETCs, HO npe-
KpalwiaeTcs HakonneHne obbema, Bbigada MMMNyNbCOB Ha YHMBEpCalib-
HOM BbIXO4e.

1.5.1.4. BpesHble [1OA ycTaHaBnmBalTCA B OTBEPCTUS B CTeHKax NY.

NM3A moryt yctaHaBnuBaTbCs Ha TpybornpoBoa no creayowmum
cxemam (puc.2):

- M3A pasmewaoTcss Ha NPOTUBOMNOMOXHbLIX CTEeHKax WY B nnockocTy,
npoxogswen saonb ocn LY (yctaHoBKka «no anameTpy») nnbo napan-
nenbHo ocn LY (ycTtaHoBKa «Mo xopae»);

- B U-o6pasHbin Y (tuna U-koneHo) — M3A pasmeliatotcs B Topuax
npsiMoro otpeska MNY; npyu aToM curHan pacnpocTpaHsaeTcs BAOSb OCK
noToka.

NnaA

YnbTpasByKkoBOW

|: j / nyy :|

YnbTpa3sByKoBOW N3A
Iy
a) no anameTpy nubo xopae 6) B Y T1na U-koneHo

Puc. 2. Cxembl yctaHoBKku [M3A Ha TpybonpoBopae.

MpoponbHbIN yron yctaHoBku MOA B npaAmonuHenHsin NY (yron
Mexay ocbko Bpe3Horo M3A M nNnocKoCcTbio, NepneHauKYNspHOM ocu
TpybonpoBoaa) MOXeT nexatb B gmanasoHe oT 20° go 70°, pekomeH-
ayemoe 3HadveHune — ~ 45°. lpu Dy>2000 ananas3oH OOMyCTUMbIX 3Ha-
YeHUW NpPOoAOSIbHOro yrna ycrtaHoBku NOA onpepensieTcs xapakrepu-
cTukammn obbekta pasmerueHus M.

1.5.1.6. 3oHOnpoBaHME MNOTOKA XWOKOCTU MOXET MPOU3BOAUTLCA OAHUM UMK
AByMsi nydamu (puc.3).
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MN3A1 NM3A1.2 T3Al.1l

9
O
N3A2 N3A2.2 N3A2.1
a) ogHoNy4YeBoe 30HAMPOBaHME 0) oByxNy4yeBoe 30HANPOBaHUE Mo
no auameTpy XopAam

Puc.3. PacnonoxeHnune nap N3A no ceuyeHuro TpybonpoBoaa npu pasnuu-
HbIX cnocob6ax 30HAUPOBaHUA NOTOKA XXUAKOCTU.

BoaMoxHble BapuaHTbl ycTaHoBKM MDA ykasaHbl B Tabn.3.

Ta6nuua 3
Bug soHanpoBaHus 1-ny4yeBoe 2-ry4eBoe
Pacnonoxetue MO OCY MOTOKa no anameTt no xopaam
nap NOA i py pa
Dy NY, mm <50 >50 > 150
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1.5.2. YcTpouctBo
CTpyKkTypHasa cxema pacxogomepa npusegeHa Ha puc.4.

BTOpunYHbIN n3MepuTenbHbIN
npeo6pasoBaTenb
Moaynb nsmepurens
UHpukatop [« -
» RS-485
KnaBuatypa >
F-r——%
=T ~~% | YHuBepcanbHble
F-r—--% | BbIXoAbl
Moaynb > I
nuTaHusA
A
=248 1 11
UcTouHuk Yy Yy
BTOPUYHOrO : : (:' 2
nuTaHus «|l<|||<||<|| MepBnyHBbIE Npeobpa3oBaTenn
T 2l1ef(l(21|12(| pacxoma
~220B 50Ty

Puc. 4. CTpykTypHasa cxema AByXxKaHanbHOro pacxogomepa.

Pacxopomep-cyeTunk ynbTpa3BykoBOW MHOrokaHanbHbin «B3J1ET
MP» ncnonHenus YPCB-1xx L COCTOMT M3 OAHOrO Unu ABYX NepBuUY-
HbIX Npeobpa3oBaTenen pacxoga M BTOPUYHOIO M3MEPUTENBHOIO npe-
obpasoBarens.

MepBnYHbIA Npeobpa3oBaTenb pacxoda npeacraBndeT cobon cne-
UManbHO MU3rOTOBMEHHbLIN U3MEPUTENbHbIA y4acTOK (OTPEe30K TpyDbl C
npucnocobnexHmamn gns yctaHosku NMN3A n MoHTaxa B TpybonpoBog) ¢
YCT@HOBMEHHBIMW Ha HEM OLHOW MU AByMsi napamu MN3A 13 Komnnek-
Ta pacxogomepa.

BoamoxxHO ncnonb3oBath B kKavyectse NY gencreyowmn tTpybonpo-
BOA Haanexaulero KadyectBa M COCTOSIHAUS Mocne nNoAroTOBKM ero K
MOHTaxy MN3A.

KonnuyecTtBo nepBu4HbIX nNpeobpasoBaTenen, BXOASALWNX B COCTaB
pacxogomepa, u konudectBo nap [MOA, ycrtaHaBnuBaembix Ha WY,
onpenenseTca BUOOM UCMOSIHEHUST pacxogoMepa.

BTOpnYHbIN n3MepuTenbHbIM NpeobpasoBaTenib COAEPXUT MOAYITb
namMepuTens, ynpasrsloWMA SNeKTPoaKyCTUYECKUM 30HANPOBAHUEM,
obpabaTbiBalOWNN N3MEPUTESIbHBbIE CUrHarbl, @ Takke BbIMOMHSOLWNIA
BTOPUYHYIO 06paboTKy M3aMepuTensHOn MHAOPMaLMK.

[na obecneyeHnss BHELIHUX CBA3EN pacxogoMep MMeeT 4YeTbipe
YHUBepCcarbHbIX Bbixo4a 1 nocnegoBaTtenbHbi nHTepdenc RS-485.

NameputenbHasa nHgopmMauma BbIBOOUTCA Takke Ha rpadundecknmn
xungkokpuctannuyecknn nHgukatop (KKW). KK nmeet BCTpOEHHYHO
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noaceeTKky n obecneyvBaeT BbIBOA OBYX CTPOK andaBUTHO-LUGPOBOM
nHdopmauum npu 16 cumeonax B cTpoke. [Nepnon obHOBNEHUS TeEKy-
wen nHgopmaumm Ha XKW coctasnseT 1 c.

1.5.3. Bugbl ncnonHeHmmn

B 3aBMCMMOCTM OT HasHa4yeHWs MOTyT MOCTaBMSATLCA Pa3NUYHbIE
NCMONHEHNA PacxooMepoB.

1.5.3.1. WcnonHeHne pacxogomepa MO Ha3HaAYeHUIo onpenendeTcs Konude-
CTBOM U3MEPUTENbHLIX KaHanoB U CXEMOW 30HOMPOBAHUSA NOTOKa. Ba-
PUaHTLl UCMONHEHUs pacxogomMepa NpuBeaeHbl B Tabn.4.
Tabnuua 4
McnonHeHme KonunyecTtso Cxema Konuuectso MM
pacxogomepa N3MepuUTenbHbIX 30HAMPOBAHMS (KOHTpOJ‘II/IpyeMbIX
KaHamnoB TpybonpoBoaoB)

YPCB-110 y, 1 ogHonyyesasi 1

YPCB-120 y, 5 ogHonyyesasi 2

YPCB-122 y, OBYyX/y4eBas 1

1.5.4. Pexxnmbl paboThbl

1.5.4.1.

Pacxopomep nmeet Tpu pexnma paboTbl:

- HACTPOWKA — pexum HacTpOMKv 1 NOBEPKY;

- CEPBUC — pexxum noaroToBKM K 3KCnnyaTaumm;

- PABOTA — aKkcnnyaTaunoHHbIM pexum (pexmnm nonb3oBartens).

1.5.4.2.

Pexnmbl oTnnyaloTca ypoBHEM JOCTyna K UHopMauuu (MHOuum-
pyemon Ha gucnnee n/unu nepegasaemMon no nHrepdency RS-485) n
BO3MOXHOCTSIMW MO U3MEHEHUIO YCTAaHOBOYHbLIX NapamMeTpoB pacxoo-
mMepa.

HanBonbLumnmm BosmoxHocTamm obnaaaet pexxum HACTPOMKA. B
3TOM pexumMe MHAMLUMPYIOTCS BCE NapaMeTpbl U BO3MOXHA Moanduka-
LMsA BCEX YCTAHOBOYHbIX NapaMeTpoB. HavMeHbLIMMM BO3MOXKXHOCTAMM
obnapaet pexnm PABOTA.

YnpasneHune paboTon pacxogomMepa B pasnunyHbIX pexmmax MoXeT
OCYLLIECTBMNATLCA C KnaBmaTypbl U OPraHM3oBaHO C MOMOLLBbIO CUCTEMBI
MEHIO N OKOH pasHOro ypoBHs, oTobpaxaembix Ha gucnnee. MNopagok
yrnpasreHusi, cuctema MHAMKaLmMm, B3aMMOCBS3M MEHIO U OKOH, a Takxe
Tabnvubl NapamMeTpoB, NHANLUMPYEMbIX Ha aucnnee, NpMBeneHbl B Ya-
ctu |l HacTosAwWwero pykoBoacTBa.

YnpaBnate paboTon pacxogomepa MOXHO Takke no nHrepdency
RS-485.

Pexvm paboTbl 3agaetcs koMbuHauuen Hanuums / oTCyTCTBUS 3aMbl-
KaHWA C MOMOLLBIO Nepemblvek KOHTakTHbIX nap J9 n J10, pacnonoxeHx-
HbIX Ha Mmoayne nameputens (cm. puc.A.2).

CooTtBeTcTBMEe KOMOMHauUMM pexumam paboTbl npuBedeHO B
Tabn.5, rge « +» — Hanuune 3amMblkaHUS KOHTAKTHOW Napbl, @ « - » —
OTCYTCTBME 3aMblKaHUSI.
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Tabnuua 5

Pexunm paboTbl KowTakTHas napa HasHauyeHune pexuma
P J9 J10 P
PABOTA + + Okcnnyataums
CEPBUC ) + [NMogroToBka
K 9KcnnyaTauuu
HACTPOUKA + - Hactpoiika
1.5.4.3. Pexxum PABOTA — 370 pexunm akcnnyatauum pacxogomepa Ha obbek-
Te.
B pexvnme PABOTA nonb3oBatenb MMeeT BO3MOXHOCTb Npocmart-
puBaThb:

a) n3Mmepsemble 3Ha4YeHUs napameTpoB: 06bEMHOro pacxoaa, 06beMOB,
HaKOMMNEeHHbIX NpX NPSIMOM U 0OpaTHOM HanpaBfeHUU NOTOKa, a Takke
nx anrebpanyeckor CyMmbl, CKOPOCTM OBVKEHMUS XKNUOKOCTY;

0) HacTPOWKN yHMBEpPCasbHbIX BbIXOAOB;

B) napameTpbl paboTbl:
- Bpems paboThl;
- NapamMeTpbl CBA3WN No UHTepdency RS-485;
- CNOBa COCTOSIHNSI M3MEPUTENbHbIX KaHamNoB.

B pexume PABOTA nonb3oBatenlb UMeeT BO3MOXHOCTb yCTaHaB-
nmBaTb napameTpbl paboTbl No uHTepdency RS-485: ceteBon agpec
npmnbopa, ckopocTb paboTbl, ANMNTENBHOCTb 3a4EPXKKM.

1.5.4.4. Pexxum CEPBUC — 3710 pexxmum nNoaroToBKM pacxogoMepa K aKkcnsyarta-
UMn Ha obbekTe.

B pexume CEPBUC pononHUTENbHO (MO OTHOLUEHWUIO K pPexXumy
PABOTA) BO3MOXHO:

a) npocmaTpuBaTb TEXHOMNOMMYeCKne napameTpbl Npudopa;
6) npocmaTpuBaTb U UBMEHSATD:

- NapamMeTpbl UBMEPUTENbHbIX Y4aCTKOB;

- napameTpbl 06paboTkM pe3ynbTaToB N3MEPEHUS;

- edVHULUbI N3MepeHnsa pacxoga (M3/q; me/c: n/MWH), B COOTBETCTBUN C
KOTOPbIMM aBTOMAaTMYECKM MEHSAIOTCA N eaMHULbI 06bemMa (Ms; n);

- HACTPOWKM YHMBEpPCarbHbIX BbIXOOO0B;
B) NPOBOANTL KanmbpoBKy Ha OObEKTE;
r) OBHYNATb CYETYMK OO BLEMOB;

A) NpoBOAUTbL MHMUManusauuo npnbopa.

1.5.4.5. B pexume HACTPOWKA BO3MOXHO mpocmaTpuBaTb U mMoamduLmpo-
BaTb BCE NapaMeTpbl 6€3 NCKNIYEHUS.

B pexxume HACTPOWKA pononHutensHo k pexxumam PABOTA u
CEPBUC moxeT Nnpon3BoguTbCS:

- NOBEpKa pacxogomMepa;
- 3an1cb B NamATb 3aBOACKOro Homepa npubopa;
- NPOCMOTP CTENEeHU 3arpyskn LieHTpanbHoOro npoueccopa BI1.
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1.5.5. BHellHue cBA3U
1.5.5.1. NocnegoBaTenbHbIN MHTEPGENC

lMocnepoBaTenbHbIN MHTEepdenc RS-485 nossonseTr ynpasnsTb
npubopom, CUYNTbIBATb U3MEPUTESIbHYHD, YCTAHOBOYHYIO U OMarHOCTU-
YecKky MHGOopmMaumo, mMoauduunpoBaTb YCTAaHOBOYHbIE NapameTpbl.
MocnepoBaTenbHbin UHTEpdenc RS-485 nogaepXuBaeT MPOTOKOS
ModBus (RTU ModBus n ASCII ModBus), NpvHATbLIM B Ka4yecTBe CTaH-
aapTHoro B npmnbopax dompmbl «B3JTET».

NHuTepdenc RS-485 obecneunBaeTt cBA3b No kabeno B rpynne 13
HECKONMbKMX abOHEeHTOB, O4HUM U3 KOTOpbIX MoxeT ObiTb [1K, npwu
anvHe nuHum cessm ao 1200 m.

MoakntoyeHne agantepa cotoson cBs3m ACCB-030 k nHtepgency
RS-485 ogunHoyHOro npubopa vnu K nvHWM CBA3W rpynnbl Npubopos
AaeT BO3MOXHOCTb nepeaaBsaTtb MHPOPMaLMIO MO KaHany CoToBOMW CBA-
31, B TOM 4ucne n B IHTepHeT.

Mcnonb3yst kaHan COTOBOM CBA3M MOXHO Ha 6Gase nporpamMHOro
komnnekca «B3JIET Cll» opraHusoBbiBaTb OUCMNETYEPCKYHO CeTb AN
MHOIMMX OOWHOYHBLIX U rPyNn NPUOOPOB Kak OAHOTUMHBLIX, TaK U pasHo-
TUMHBIX MO HA3HAYEHNIO.

Ckopoctb obmeHa no wuHTepdency RS-485 (ot 2400 po
115200 bop), a Takke napamMeTpbl CBA3M YyCTaHABNUBAKOTCA Nporpam-
MHO.

1.5.5.2. YHuBepcanbHble BbIXOAbl

Pacxogomep umeeT 4 ranbBaHU4YeCKM pasBsi3aHHbIX YHUBepcarb-
HbIX BbIXOAa.

HasHayeHnsa yHuBepcanbHbIX BbIXOL4OB, pexumbl paboTbl, napa-
METPbl BbIXOAHbIX CUTHANOB, a Takke OTKMIYEeHME BbIXOAOB 3a4aloTCs
NporpaMMHbIMN yCTaHOBKaMnW. BO3MOXHble 3HA4yeHUs YCTAHOBOK Ans
pasnnyHbIX PEXNMOB NpueeneHsl B Tabn.b.6, 6.7 yactu |l HacToswero
pPYyKOBOACTBA.

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

e B yacTtoTHOM pexnme paboTbl HA OTKPbITbIA BbIXOA BblAAETCA UMMYIb-
CHas nocrneaoBaTeNbHOCTbL TUNA «MeaHapP» CO CKBaXXHOCTLKO 2, YacTo-
Ta crnegoBaHUsa KOTOPOW MponopuMoHanbHa TeKyLeMy 3Ha4YeHuto pac-
xoga. BoamoxHo macwtabupoBaHue paboTbl YaCTOTHOrO Bbixoda My-
TEM NPOrpaMMHON YCTaHOBKN 3HAYEHNA MakCUMarnbHOW YacToTbl pabo-
Tbl BbIX04a Fyake, KO3(hpuumeHTta npeobpasosanus Beixoga KP, a Tak-
e HWKHEro Qun 1 BepxHero Qg NOPOroBbIX 3HAYEHMIN pacxoda, CooT-
BeTcTBYOWMX YacToTe 0y n Fyake Ha Bbixoge. MakcumanbHO BO3-
MOXHOe 3HavyeHune Fyake — 3000 L,

e B umMnynbcHOM pexvme paboTbl HA OTKPbITLIN BbIXOA KaXAYl CEKyHOY
BblJaeTCcs nayka MMMynbCOB, KONIMYECTBO KOTOPbLIX C y4ETOM Beca UM-
nyneca Kl cootBeTcTBYeT 3Ha4eHuo obbema, nsmepeHHoMy 3a npefbl-
Aywyio cekyHay. MakcMmanbHO BO3MOXHas 4YactoTa CrefoBaHUsA UM-
nynbCoOB B Nayke (Tuna «meaHgp» co CKBaXHOCTbIo 2) — 500 M.

e [1Nna npaBunbHOW paboTbl YHMBEPCAnbHbIX BbIXOOOB B pacxoaomMepe
npeaoycMoTpeHa npoleaypa aBToMaTU4eckoro pacyeTa koadduumneHTa
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KP (VIMI'I/M3, UMn/n) B 4aCTOTHOM pexunme n seca umnynbca Ki (M3/vuvm,
n/vMmn) B UMNyrnbCHOM peXume.

PacuyeT KP nponsBoguTcsa No 3agaHHbIM Mofb3oBaTeNeM 3Ha4YeHu-
AM Qgn M Qun ¥ MaKCMManbHOMY 3HAYEHUIO YacTOTbl Fyake, pacyeT Kl —
no 3agaHHbIM Qg Y OSIUTENBHOCTU BbIXOAHbLIX UMMYSILCOB T B Anana-
30He oT 1 go 500 mc.

e B nornyeckom pexvmme Ha BbiIxoge Hanuuuio cobbiTusa (Mnu ero onpe-
AENEHHOMY COCTOSIHMIO) COOTBETCTBYET OAMH YPOBEHb ANEKTPUYECKOrO
cuUrHana, a OTCyTCTBMIO COBLITUSA (MM MHOMY €ro COCTOSIHUIO) — ApYromn
YPOBEHb CUrHana.

[MporpaMmHO Ona BbIxoda B JIOTMYECKOM peXume YCTaHOBKOW 3Ha-
YeHNs] BbICOKMM UM HU3KUM 33a[aeTCH aKTUBHbIN YPOBEHb CUrHana
(AKTMB. yp.), T.e. YpOBEHb CUrHana, COOTBETCTBYIOLUNA HANU4YUIO CO-
ObITNA. JnekTpuyeckne napameTpbl YpoOBHEN CUrHana ykasaubl B [pu-
noxeHuu b.

Mpn HeobGxoanMMOCTM MOXeT ObiTb Ha3HavyeHo cpabaTbiBaHWE Bbl-
X04a B MOMMYECKOM pexume Mo 3afaHHOMY 3HAYEHUIO BEpXHEWN
(Q@>Qey.) nn HMXHeN (Q<Quy.) YCTaBKM No pacxody. Ycrasku 3agatoT-
cs B okHe Hactpounku / O6p. pe3ynbTaToB.

BHUMAHME ! Npu pabote pacxogomepa B COCTaBe TEMNoc4HeTyun-
koB «B3JIET TCP-M» pekomeHOyeTcsi UCnonb3oBaTb UMMYIIbCHLIA pe-
XXMM paboTbl COOTBETCTBYIOLLErO YHUBEpPCcarbHOro BbIXoaa.

1.5.5.3. TokoBble Bbixoabl pacxogomepa (1 nnm 2 — no 3akasy) MoryT ObITb pe-
anv3oBaHbl C MOMOLLBID aganTepoB TOKOBOro Bbixoda ([MpunoxeHve
B), nogknioyaembix K COOTBETCTBYHLIMM YHMBEpPCASibHbIM BbIXO4aMm
pacxogomepa, paboTaroLwmnM B HaCTOTHOM pexnMe.

HasHauyeHne u napamMeTpbl AaHHbIX TOKOBbLIX BbIXOOOB ornpeaend-
H0TCA HaCTpOVIKaMM COOTBETCTBYHOLMX YaCTOTHbIX BbIXOAOB N aganTte-
POB TOKOBOIO BbIXOo4a.

19



1.6. CocTtaBHbIe YacTu nsgenus

1.6.1. BTOopnyiHbIN n3amepuTenbHbIN NpeobpasoBartesnb
1.6.1.1. ®yHkuum Bl

BTOpu4yHbIN n3mepuTenbHbIn Npeobpa3oBaTenb NpeacTtaBnsieT co-
601 MUKPOMPOLIECCOPHBLIN M3MEPUTENBHO-BbIYNCIUTENBHbIN BOK MO-
AYNbHOW KOHCTPYKLUMU, BbINOSTHAOLWWI criegyowme pyHKUnn:

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

- onpeaeneHne 3Ha4YeHnn n3amepseMbIX NapamMeTpoB;

BbIBOJ, U3MEPUTESIbHOWN, apXMBHOW, ANArHOCTUYECKOM U YCTAaHOBOYHOM
nHdopmauumn Ha aucnnen XXKKN n yepes nHtepdenc RS-485;

BbIBOJ M3MepPUTENbHOM MHpOpMaLMK Yepes YHUBepCarbHble BbIXOAbl;

aBTOMAaTMYECKUIA KOHTPOMb U MHAMKALUIO HanMynus HEUCNpaBHOCTEN U
HellTaTHbIX CUTyaUuin B pacXxo4oMepe;

- 3aWMTY OT HECAHKLMOHMPOBAHHOIO A0CTYNa K yCTaHOBOYHbLIM AaHHbIM.
1.6.1.2. KoHcTpykums Bl

BrewHun Bug Bl npuBeneH Ha puc.A.1. Kopnyc BI1, BbinosiHeH-
HbI M3 NNacTMacchbl, COCTOUT U3 OBYX YacTel: OCHOBaHUS, rae pasme-
WeH Moaynb nuTaHna pacxogomepa (cm. puc. A.3), 1 NMUEBON YacTu,
roe ycTaHoBneH moaynb nameputens (cMm. puc. A.2), Ha nepegHen na-
Her KOTOPOM HaxoOAaTCs XXUOKOKPUCTaNINYeCcKkum MHOMKaTop U Knasu-
aTypa.

Ha HwxHeln nnockoctn ocHoBaHusA Kopnyca Bl pacnonoxeH rep-
MOBBOA 4S5 kabensa nuTaHus, a Takke MeMbpaHHble 3arnyLuku, Yyepes
KOTopble BBOOATCA CUrHanbHble kabenu MNOA 1 kabenun cBaA3n C BHEL-
HUMW YCTPONCTBAMM.

[nsa kpenneHus Ha o6bekTe Ha 3agHen NaHenyn OCHOBaHMSA Kopny-
ca BIl pacnonoxeHbl KpoHwWTenHbl Ans yctaHoBku Ha DIN-penke
(puc.A.1).

1.6.2. NMpeobpa3oBaTenu anekTpoakycTuyeckue

1.6.2.1.

1.6.2.2.

B pacxogomepe wucnonb3yoTcs BpesHble (BBUH4YMBaeMble) [1OA ¢
NnJacTMaccoBbIM MPOTEKTOPOM, KOTOpble paboTaloT MonepeMeHHO B
ABYX pexumax: uanyvyeHusd, korga npuxogawmn ot Bl anekTpuyeckui
UMMYNbCHBLIN CUrHan npeobpasyeTcsl B yNbTpa3BYKOBbIE KonebaHus, n
npuema, Korga ynbTpasByKoBble konebaHus XMAKOCTU npeobpasytoTcs
B COOTBETCTBYHOLLNIN INIEKTPUYECKNIN CUTHAT.

BpesHble M3A nmetoT umnuugpuyeckyto opmy, B Topue MNIA Haxo-
ANTCS M3ny4yarLas niockocTb B Buae aucka (puc.A.4). NOA ycrtaHas-
NMBAKOTCH B OTBEPCTMS B CTeHKe TpybonpoBoda Takum obpasom, 4To
nanydarowaa nnockoctb MNMOA KOHTaAKTUPYET C KOHTPONMPYEMOWN Xna-
KocTbto. [TOA repmeTnanpoBaH 3anvMBKOW BHYTPb KOprnyca TEPMOCTON-
KOro aneKTpomn3onAUnMOHHOro KoMmnayHaa.
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[na moHTaxa u gemoHTaxa N3A OofmKeH NCnonb3oBaTbCA POXKKO-
BbI KMto4 Ha 36 mMM. 'paHn nopg knod Ha kopnyce MNM3A ykasaHbl Ha
puc.A.4.

Ha koHue koakcumanbHOro pagmovactoTHoro kabena MNOA, 3akpen-
NEHHOro B KoOpryce U umerowero gnvHy He MeHee 1,5 M, pacnasiH
pasbeM OS5 NOAKITOYEHUS K TMHUK cBA3K ¢ BI.

CoeaunHeHne kabens NM3A ¢ NMHMEN CBA3M BO3MOXHO TakXe C no-
MOLLblO 6ryioka KOMMyTauuW, yCTaHaBfIMBAEMOro Ha W3MepUTESNTbHOM
yyacTtke. B aTom cnyyae BMeCcTO pazbema Ha KOHLbl LeHTparbHOM Xu-
nbl N 3KpaHa kabensa N3A KpenaTcsa HaKOHEYHMKN.

Haubonbwasa anvHa ceasm BI-NM3A coctaenser 100 m. OnuHa
MOXeT ObITb yBENU4eHa npu BbINOMHEHUN TpeboBaHU K napameTpam
NPUHUMAEMOro curHana.

B 3aBucMMOCTM OT HasHaveHus pacxogomep MoxeT OblTb YKOM-
nnekToBaH NOA pasnnyHbIX TUNOB N UCMONHEHUN.

BHUMAHMUE! B [lpunoxeHun E npvBegeH nepedeHb cpepn, 3a-
NnpeLLeHHbIX Ans npuMeHeHus BpesHbix N3A B-502 u M3A B-504.

1.6.3. UamepuTenbHble y4acTKuU

1.6.3.1.

1.6.3.2.

1.6.3.3.

B kauecTBe nameputenbHOro yyactka gnd nepBuMyHoOro npeobpasosa-
Tensi MOXeT NUCNoNb30BaTbCA NGO OTPe30K TPyObl, MOArOTOBIIEHHbIN B
3aBOACKUX YCrioBusx ansa yctaHoBku NOA n moHTaxa [ B gencrayto-
wmn TpybonpoBoa MO MeCTy aKChfyaTauumn pacxogomepa, nmbo Heno-
CpencTBEHHO Y4acTOK AENCTBYOLWEro TpybonpoBoda Haanexallero
KayecTBa M COCTOSAHUS NOCIe MOArOTOBKN ero K MoHTaxy M3A.

MaTepuan cteHok LY JomkeH No3BONATbL repMeTUYHO yCTaHaBnNuBaTbh
Ha Hero MoHTaxkHble NaTpybkn anga BpesHbix MIA.

Ha BHyTpeHHIol0 noesepxHocTb WY pekomeHgyeTca HaHOCUTbL MNo-
KpbITMe, YCTONYMBOE K 0O6pa3oBaHUIO OTNOXEHUN U/unn koppo3un. [o-
KpbITMe OOIMKHO NMMETb HadeXHoe cuenneHne ¢ matepunanom NY.

B coctaBe pacxogomepa MOryT nocTaBnATbCs NepBuYHblE Npeobpaso-
BaTenn Ha 6ase n3amepuTenbHbIX y4aCTKOB CrieayrLmnX TUMNoB:

NY-x12 — NpAMONNHENHbIN C ABYMSI Bpe3HbIMUK [M3A, yCTaHOBMNEHHBIMU
no guameTpy;

NY-x32 — U-o6pasHbin (U-koneHo) ¢ AByMSA BpesHbiMu [M3A, ycTaHoB-
NEHHbIMW B TOpLAX NPSAIMOro y4acTka;

NY-x42 — NpAMONNHENHBIN C YeTbipbMs Bpe3HbiMU [MOA, ycTaHOBMEH-
HbIMM MO ABYM XopAam.

B nepsBom paspsge obosHayeHus ucnonHenuss NY ykasbiBaeTcA
MaTepuar, N3 KOTOporo OH N3roTOBSEH:

- NY-Oxx - yrnepogucras cranb;

- NY-1xx - HepaBetoLas crarnb;
- NY-2xx - ctanb 09I 2C.

1.6.3.4.

[ns obecnevyeHna yoobcTBa MOHTaxa, a Takke Ons 3awuTbl kabenb-
HbIX BbIBOAOB NOA OT MexaHM4YeCKUX NOBPEXOAEHUN N3MEPUTENbHbLIN
y4aCTOK MOXeT OcHawaTbcs 6rnokom kommyTaumm BK-202 unu yctpon-
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ctBamu KommyTaumoHHeiMn. B BK (YK) npoussoantcsa anektpudeckoe
coeanHeHune kabenen NI3A ¢ kabenamu, nogkntoveHHbIMU K BI.

BK (YK) HenogBwmxHO kpenutca Ha UNY. Kabenb MNOA 3awuwaetcs
OT MEXaHWYEeCKUX MNOBPEXAEHUN meaHon Tpybkon. KoHCTpykuus ka-
6enbHoro Beoga bK (YK) ansa kabens csasun ¢ Bl obecneuvBaeT kpen-
neHne meTansnopykaBa ang mMexaHudeckowm sawmtbl kabensa BI1. MNpu-
Mep pasmeweHns YK Ha mnsmeputensHom yvactke (BK-202 pasmella-
€TCA aHanorn4yHo), PacnosioXXeHne KOMMYTALMOHHbIX 3fIEMEHTOB Ha
nnatax YK u BK, a Takke cxembl nogknoyeHns N3A ¢ ncnonb3oBaHu-
eM BbK npuBeeHbl B MHCTPYKLMN NO MOHTaXY.

1.7. MapkupoBKa n nnomoéunpoBsaHue

1.71.

1.7.2.

MapkupoBka Ha nuueBov naHenu Bl copepxut ob6o3HavyeHne wu
HanMeHoBaHWe pacxogoMepa, TOBapHbIA 3HaK W3roTOBUTENS, 3HaK
yTBEpPXAEHUS TUNa cpencTea uaMepeHus. 3aBoLCKOW HOMepP yKasaH Ha
Wnnbanke, 3akpensieHHoM Ha kopnyce BI1.

3aBoackMe HoMepa OpYrMx COCTaBHbIX YacTei ykasbiBaloTcs NGO Ha
LIKNbAMKAX, MO0 HAHOCATCA Kpackon HEMOCPEACTBEHHO Ha KOpMyc.

1.7.3. lNocne noeepku pacxogomep nepesoauntcs B pexxum CEPBUC - Ha koH-

1.7.4.

TaKTHYI0 napy paspelleHns mogmdukaumm KanmbpoBOYHbLIX NapameT-
poB J10 (puc.A.2) ogeBaeTca nepemblidka. Nocne 4ero nnombupyetcs
KONNa4yok, 3aKpbiBalOLWMIA OaHHYIO KOHTAKTHYIO napy C YCTaHOBIEHHOW
Ha Hee nepemblivkon. [ina obecneyeHns aNeKkTPMYECKoro KoOHTakTa ne-
PEMbIYKN C KOHTAKTHOW Napoun B TEYEHME MEXMOBEPOYHOro MHTEPBana
nepeq yCTaHOBKOW NMepeMblykn HeOBXOANMMO HAHECTM Ha Hee TOKOMNpO-
BOASILLYO cMa3Ky (pekomeHayeTcs JC-98).

lMocne npoBepkn COOTBETCTBUA 3HAYEHUIN NapaMeTpoB (PYHKLMOHMPO-
BaHWUSA, BBEOEHHbIX B NPUOOpP, 3HAYEHUAM, yKa3aHHbIM B MacnopTtax
pacxogomepa W nepBUYHbIX npeobpasoBaTenen nMbo npoTokonax
MOHTaXHbIX M MyCKOHaNagou4HbIX paboT, U BBOAA pacxogomepa B IKC-
nnyaTtauuio npubop nepesoantcsa B pexum PABOTA — Ha KOHTaKTHYHO
napy paspelleHus mogmdukaumm napameTpoB PYHKUMOHMPOBaHUA J9
ofeBaeTca nepemblyka. [locne 4ero nnombupyetcsa Konnavok, 3akpbi-
BaOLLUMN AAHHYKO KOHTAKTHYH Napy C YCTaHOBIIEHHOW Ha Hee nepemMbly-
KoW. Ha gaHHyt0 KOHTaKTHYH napy Takke pekoMeHOyeTCs HaHecTwu To-
KOMpPOBOASLLYIO CMa3Ky.

MapameTpbl nepBMYHLIX NpeobpasoBaTenen onpepensaTcs nNMbo
npu BbiNyCcke M3 NPOM3BOACTBa U 3aHocAaTcsa B nacnopTta MMM (ecnu MMM
NnoCcTaBnNATCA B COCTaBe pacxogomepa), nmbo Ha o6bekTe akcnyaTa-
UMM N 3aHOCATCS B MPOTOKOSIbl MOHTaXHbIX U MyCKOHanago4HbIx pabor.
dopma NpoTOKONa MOHTaXHbIX U MyCKOHanago4Hbx paboT npuBegeHa
B MHCTPYKLUKN NO MOHTaXYy.

1.7.5. Ina 3awuTbl OT HECAHKLMOHMPOBAHHOIO JOCTYNa npu TpaHCNopTUpOB-

Ke, XpaHeHMM Unu aKcnnyataumm mMoxeT ObiTb onrombupoBaH Kopnyc
Bl HaBeCHbIMUK nNrnomobamu.
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2. ICIMNOJIb3OBAHUE MO HASHAYEHUIO

2.1. 3kcnnyaTauMOHHble OrpaHUYeHuUs

2.1.1. 3kcnnyaTtaumna pacxogomMmepa [OrmKHa NPOU3BOAUTLCA B YCITOBUSX BO3-

2.1.2.

OENCTBYIOLWNX PakTOpoB N NapamMeTpoB KOHTPONUpPYyeMOWn cpenbl, He
npeBbILAaLWNX OOMYCTUMbIX 3HAYEeHUN, OFOBOPEHHbLIX B 3KCMNyaTtauu-
OHHOW OKyMeHTaLuuu.

MepBu4YHbIM NpeobpasoBaTenb MOXeET YCTaHaBNMBaTLCA B BEpTUKarb-
HbI, TOPU3OHTasNbHbIA NN HAKMOHHbIA TPybONpoBOA.

2.1.3. ToyHass 1 HagexHas paboTa pacxogoMepa obecrneuymBaeTcsl Npu Bbi-

NnonHeHun B mecTe ycTtaHosku [l crnegyowmnx ycnosum:

- JaBrieHne XnakocTtu B pr6OI'IpOBO£I,e N peXunmbl ero akcniyataumm mc-

2.1.4.

KnoyarT razoobpasoBaHue U/vnmn ckonneHune rasa (Bosgyxa);

Ha Bxoge u Bbixoge [l nmetoTca npAMonNuHeriHbIe y4acTkn Tpebyemon
AnvHbl ¢ Dy, paBHbIM Dy n3meputensHoro yyactka. [psiMonuHernHble
y4acTKN He [OMKHbl cofepXaTb YCTPOMCTB UNN 3NIEMEHTOB KOHCTPYK-
Lnn, BbI3blBAKOLLUX U3MEHEHWE CTPYKTYPbl MOTOKA XXMAKOCTH;

BHYTpeHHMI 06bem LY B npouecce paboTbl AomkeH BbiTb BECb 3anon-
HEH XXMAKOCTbIO.

PekomeHgaumm no BbIbOpy MecTa yCTaHOBKW U NpaBuiia MOHTaXxa
(oemoHTaxa) pacxogomMepa W3NOXeHbl B AOOKymeHTe «Pacxogomep-
CYETYMK YNbTpa3ByKoBOW MHorokaHanbHbin «B3JIET MP». MicnonHeHne
YPCB-1xx 4. WHCTpyKums no moHTaxy» B12.00-00.00-12 M.

Tun n coctaB KOHTPONMPYEMOWN XMUAOKOCTU (Hanuyne u KoHUeHTpauus
B3BeCEeWN, NOCTOPOHHNX XUOKOCTEN U T.M.), pEXNUM paboTbl N COCTOSIHME
TpybonpoBoga He AOMMKHbI MPUMBOAMTL K MOSBNEHUIO KOPPO3un u/mnm
OTNOXEHUN, BMMAKOLWMX Ha paboTOCNOCOBHOCTL M MEeTpOonormyeckne
XapaKTepUCTUKN pacxogomepa.

2.1.5. HeobxoanmocTb 3aWmMTHOrO 3a3emMrieHns npubopa onpeaensieTcs B co-

oTBeTCTBUM C TpeboBaHusmu rnaebl 1.7 «[MpaBun ycTponcteBa anekT-
POYCTaHOBOK» B 3aBMCUMOCTU OT HarpsbkKeHUs MuUTaHus U YCrnoBui
pa3smeLleHna npmbopa.

2.1.6. MonHunesawmTa obbekTa pasmelleHms npmbopa, BbINOIHEHHAA B COOT-

BeTCTBUM C «/HCTpyKLUMEN MO YCTPOMUCTBY MOSHUE3aLWmTbl 30aHUN, Co-
OPYXXEHUI U NPOMBbILWMEHHBIX KOMMYHUKaunny CO153-34.21.122-2003,
CHWXaeT BEPOATHOCTb Bbixoda npubopa u3 cTpos Npu Hanuumm Mors-
HMEBbIX Pa3psa0B.

Onsa 3awmnTbl nnHWMA cBasn npubopa BIM-N3A oT pa3psaos MonHUn
AOMOMNHUTENBHO PEKOMeHAyeTCs NpUMeEHeHWe cneunanbHbIX YCTPOMCTB
3awmTbl, Hanpumep, « TKS-B apT1.Ne5097 97 6» npoussoacrtesa ompmbl
OBO BETTERMANN.

2.1.7. TpeboBaHMs K YCrOBUSIM 3KCMflyaTauuMnm u BbIGOpY MecTa MOHTaxa,

npvBeAeHHble B HaCTOsILLEN 3SKCniyaTaLUMOHHOW AOKYMEHTauun, y4u-
TbIBAlOT Hanbonee TUNMYHble haKTOPbl, BNUsOWME HA paboTy pacxo-
aomepa.
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Ha ob6bekTe akcnnyaTtaumm MOryT CyLeCTBOBaTb U BO3HUKHYTb B
npouecce ero akcnnyataumm ¢akTopbl, HE noggarolmecs npensapu-
TeNbHOMY NPOrHO3Yy, OLEHKE UM NPOBEPKE U KOTOPblE NPOU3BOAUTEND
He MOr y4ecTb nNpu paspaboTke.

B cnyyae nposiBneHns nogo6HbIx hakTopoB criegyeT yCcTpaHuTb X
WUNM HaNTU MHOE MECTO 3JKCnnyaTauuu, rae AaHHble hakTopbl OTCYT-
CTBYIOT UNW He OKa3blBaOT BNMSIHUSA Ha paboTy nsgenus.

2.2. [logroTtoBKa K paboTe

2.2.1. Mepbl 6e3onacHocTr

2.2.1.1.

2.2.1.2.

2.2.1.3.

K paboTte ¢ pacxogomepom fonyckaeTcs ob6cnyXuBaroLimii nepcoHarn,
N3YYMBLLKNI SKCNNyaTaUMOHHYIO OKYMEHTaUM0 Ha nsgenve.

Mpn pabote ¢ pacxogomepoM OOSMKHbI cobntogaTtbesa «lMpaBuna Tex-
HUYECKOW IKCnnyaTauMu 3feKTpOyCTaHOBOK noTpebutenen» mn «Mex-
oTpacneBble npaBuna no oxpaHe Tpyaa (Mpasuna 6esonacHocTn) npwm
aKcnnyaTaumm aneKTpOyCTaHOBOKY.

Mpn npoBegeHun paboT ¢ pacxogoMepoM onacHbIMKM bakTopamu siB-
NATCS:

nepeMeHHoe HanpsXXeHue C OeUCTBYILWNM 3HavyeHueMm o 264 B va-
ctoton 50 u;

- AaBneHne B Tpybonposoge (o 2,5 Mlla);

- Temnepartypa paboyen xngkoctu (go 160 °C);

apyrne onacHble (©akTopbl, CBfI3aHHblE C NMpoduremM u cneumukon
o6bekTa, rae aKcnyaTupyeTcsa pacxogomep.

2.2.1.4. 3anpewaeTtcs ucnonb3osatb NY ¢ BpesHbimu NOA, paccumTaHHbIMU Ha

2.2.1.5.

JaBlieHne MeHbllee, 4eM JaBrieHne XXMOKOCTn B pr6OI'IpOBO,EI,e.

B npouecce paGoT No MOHTaXxy, NycKkoHanagke unvM peMoHTY pacxomo-
Mepa 3anpeLlaeTcs:

NPOM3BOANTL NOAKMIOYEHNS] K pacxogomepy, NepeknoyYeHnss pexmMmMoB
paboTbl UNN 3aMeHy 3MeKTPoPaaNO3IEMEHTOB MPU BKIMOYEHHOM NUTa-
HUW;

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

NCNonb30BaTb HEWCMNpPaBHbIE 3NEeKTPopaanonpubopbl, 3NEeKTPOUHCTPY-
MeHTbl NMM6o paboTaTb C HAMK 63 NOAKIIOYEHNA UX KOPMYCOB K Marun-
cTpanu 3alMTHOro 3a3eMrneHust.

2.2.2. MoHTax pacxogomepa 1 HacTpovika Ha 06bekTe LOMKHbI BbINOSTHATHCA

B COOTBETCTBUM C AOKYMEHTOM «Pacxogomep-cyeTynk ynbTpasByKoBOM
MHorokaHanbHbii «B3JIET MP». UcnonHeHne YPCB-1xx 1.  UHCTpyk-
umsa no MoHTaxy» B12.00-00.00-12 M.

PaboTbl OOMKHBI NPON3BOAUTLCS Creunann3vpoBaHHON opraHu3a-
Uuen, umerollen paspelleHne npeanpuaTUA-M3roToBUTENs U NpaBo Ha
BbINOMHEHME [OaHHbIX paboT, NMbo npeacTaBUTENAMU MNPEeAnpPUATUS-
N3roToBUTENS.
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2.2.3. lNpw BBOAE M3OeNnNa B 3KCNyaTauuio OMKHO 6biTb NPOBEPEHO:

- MPaBUIIbHOCTb MOAKITIOYEHNA pacxogoMepa M B3auMMOLEMNCTBYIOLLENO
obopyaoBaHMA B COOTBETCTBUM C BblOpaHHOM CXEMOW COEOUHEHUSA n
NOAKNIOYEHS;

- COOTBETCTBME WUCMONb3yEMbIX COCTaBHbIX YacTel pacxogomepa M ka-
Genen cBA3M OaHHOMY KaHany U3MepeHust; NopsiAoK onpeaeneHns aTo-
ro COOTBETCTBUS YKa3aH B MHCTPYKLMUN MO MOHTaXy;

- COOTBETCTBMNE HaANpsAXXeHnd nNnMTaHnAa pacxogomMmepa Tpe6yeMbIM TEeXHU-
YECKNUM XapaKTEeEPUCTUKaAM,

- NPaBUNbHOCTb 3a4aHHbIX PEXUMOB PaboTbl BbLIXOAOB pacxoaoMepa.

Kpome TOro, Heobxoammo ybeouTbCs B COOTBETCTBUM 3HAYEHUN
napameTpoB (YHKLMOHNPOBAHNSA, BBEAEHHbLIX B NMpubop, 3HaYeHUsIM,
yKa3aHHbIM B MacnopTtax pacxogomepa v nepBuYHbIX npeobpasoBaTte-
nemn nMbo B NPOTOKOMAX MOHTAXHbIX M MyCKOHaNago4HbIX paborT.

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

3.1.

BeeaeHHbIV B aKCMyaTauuilo pacxodoMep pekoMmeHayeTcs noasepraTtb
nepnoamny4eckoMy OCMOTPY C Liefbio KOHTPONS:

- paboTocnocobHOCTK pacxooomepa;

- cobnogeHnsa ycnoBuii akcnnyataumMm pacxogomMmepa;

- HANUYUSA HaNPSKEHUSI MUTaHNA B 3aaHHbIX Npeaenax;

- OTCYTCTBUSA BHELUHNX NOBPEXAEHN COCTABHbIX YaCcTeN pacxo4oMepa;
- HAOEXHOCTU SNEKTPUYECKMX N MEXAHUYECKUX COEANHEHUN.

MepuroaMYHOCTbL OCMOTPa 3aBUCUT OT YCMOBUI 3KCMnyaTauuun, Ho
He [oImKHa ObITh peXke 0HOro pasa B [1Be Heaenw.

PekomeHgyeTtcs nepuoanyeckn (C nepuogoMm B 3aBUCMMOCTU OT
YCNOBMIW SKCrrlyatauun) NponsBoauTb OCMOTP M OYUCTKY OT BO3MOX-
HbIX OTIIOXXEHWW, OCadKOoB, HaKUNW BHYyTpeHHen nosepxHocTw [1I1, a
Takke nanyyarowmx nosepxHocten NI3A.

3.2. HecobGniogeHne ycnoBui akcnnyaTauunm pacxogomepa, YKasaHHbIX B

3.3.

3.4.

n.n.1.2.6 n 2.1 MoXxeT NpMBECTN K OTKa3dy nNpubopa unm NpeBbILLEHMNIO
A0MYyCTUMOrO YPOBHS NOrPELLUHOCTU U3MEPEHUIA.

BHelwHne noBpexaeHus Takke MOryT MPUMBECTM K MPEBbLILUEHMIO
AONYCTUMOrO YPOBHSI MOrPELUHOCTU M3MepeHuin. [lpu  nosiBreHum
BHELUHWUX NOBPEXAEHWIN N3genus unu kabens nutaHusi, CBA3N HeobXxo-
AMMO 06paTUTLCA B CEPBUCHbLIN LEHTP UMM pPerMoHanbHoe npeacTaBu-
TENbCTBO AN OnpefeneHns BO3MOXXHOCTU ero AanbHeMnwwen aKcnmnya-
Tauum.

Hanuune HanpspkeHus NUTaHMs pacxogomepa onpeaensieTcs no Hanu-
YMIO MHOMKauMnM, a paboTocnocobHoCcTb nNpubopa — Mo coaepXXaHuto
WHOVKaUUM Ha aucnnee pacxogomepa. Bo3amoXHble HeuncrnpaBHOCTW,
NHONLMPYEMbIE pacxogoOMEpPOM, yKasaHbl B YacTu || HacToswero pyko-
BOACTBA M0 3KcnyaTaumm.

B pacxogomepe Takke B CrioBe COCTOSIHUS OCYLLEeCTBNAETCH UHOMU-
Kauus Hanmums HewTaTHbIX cuTyaunn. loa HewTaTHOW cUTyaumen no-
HUMaeTcs cobbiTMe, NpU KOTOPOM OBHapyXMBaeTCs HECOOTBETCTBUE
N3MepsieMbIX NapameTpoB METPOSIOrMYEeCKMM BO3MOXXHOCTSIM pacxo-
aomepa unv Npu KOTOPOM U3MEPEHUS CTAHOBSATCA HEBO3MOXHbIMU
BCNeACTBME HApPYLUEHNS YCNOBUN U3MEPEHUSI.

Pacxogomep no BMAy MCMOMHEHUS U C Y4ETOM YCIOBMI 3KChnyaTaumm
OTHOCMUTCSl K U3LENUSIM, PEMOHT KOTOPbIX MPOU3BOAUTCSA Ha crneuuanb-
HbIX NpeanpuaATUAX NMB0 Ha NpeanpUATUN-U3rOTOBUTENE.

Ha mecTe akcnnyataumm BbiISBNAETCA HEUMCNPABHOCTb C TOYHOCTBIO
no 6noka: BI1, UBIT, MNM3A nnu kabens cBs3W; HEUCNPABHbIN 3NEMEHT
3ameHdaeTcsa Ha ucnpasHbin. [pu oTkase ogHoro MN3A 3ameHsitoTcs oba
M3A napsbl.
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3.5.

BHUMAHUE ! B cny4ae 3ameHbl BIl, MN3A, kabenen cBsa3u ¢
N3A HeoGxoaumo onpepenuTb U BBECTU B NpuMbop 3HavyeHUA na-
pameTpoB dTo, Pgon ANA KaHaNa u3mepeHusi, B KOTOPOM NpousBe-
AeHa 3ameHa.

OtnpaBka npubopa ona npoBeaeHUa NOBEPKN NMOO peMOoHTa AO0MKHa
NpoM3BOANTLCA C nacrnoptoM npubopa. B conpoBoauTEnbHBLIX [OKY-
MEHTax HeoOXoOAMMO YKa3sblBaTb MOYTOBbIE PEKBU3UTLI, TenedgoH u
dakc oTnpaBuTENs, a Takke cnocob n agpec obpaTHON SOCTaBKM.

[Mpn oTnpaBke B NOBEPKY WM B PEMOHT npubopa B KOMMMeKTe C
Y nameputensHble y4acTku u uanydarowme nosepxHoctn MNI3A gornx-
Hbl ObITb OYMLLEHbI OT OTNIOXXEHUIN, OCaZKOB, HAKWUMU U T.MN.
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4. YIIAKOBKA, XPAHEHUE U TPAHCINOPTUPO-
BAHUE

4.1. Pacxogomep ynakoBblBaeTCs B MHOMBUAYaANbHYO Tapy kateropum KY-2
no NOCT 23170 (AWK 13 rodopupoBaHHOrO KapToHa N0 AepeBSAHHbIV
ALMK).

M3meputenbHble yyacTku w/unuv npucoeanHuTernbHas apmaTtypa
nocTaBnAeTcsa B OTAENbHOM Tape poCChInbio Unn B cbope.

4.2. XpaHeHue pacxogomMepa LOMMKHO OCYLLEeCTBNATLCA B YNakoBKE U3roTo-
BUTENS B CYXOM OTannBaemMoMm nomMeLleHnun B cOOTBETCTBUMN C Tpebo-
BaHuamu rpynnsl 1 no FOCT 15150. B nomelwleHnn ons xpaHeHUss He
AOIMKHO BbITb TOKONPOBOASALLEN MNbISX, NApPOB KUCAOT, LWeroyen, a Tak-
e rasos, BbI3bIBaOLLMX KOPPO3UIO N paspyLLaoLLMX N30NSALNUIO.

Pacxogomep He TpebyeT cneumanbHOro TeXHUYECKOro OobCnyxu-
BaHNSA NPU XpPaHEHUN.

4.3. PacxogomMepbl MOryT TPaHCMOPTUPOBATLCA aBTOMOOUIbHbLIM, PEYHbIM,
Xenes3HoA0POXHbIM N aBUALNOHHBLIM TPAHCNOPTOM (KpOMe HerepMeTu-
31MpOBaHHbIX OTCEKOB) NP COBMIOAEHNN CneayoLWnX YCNOBUNA:

- TPAHCMNOPTMPOBKA OCYLLLECTBNAETCH B 3aBOACKON Tape;

- OTCYTCTBYET NpsiMoe BO34eNCTBNE Bnaru

- TemnepaTtypa He BbIXxoauT 3a npegensl oT muHyc 30 go 50 °C;
- BNaXXHOCTb He npeBbiwaeT 95 % npu Temnepatype go 35 °C;

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

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

- YNIOXEHHbIEe B TpaHCNOpTE M3aenus 3akpenneHbl Bo nsbexaHve nage-
HUA 1N coygapeHui.
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5. METOOUKA NMOBEPKH

Pacxogomepbl «B3JIET MP» npoxogaT nepBUYHYKO NOBEPKY MNpwu
BbIMyCKe U3 Npou3BOACTBa, nepuoanyeckne — npu akcnnyataumu. lo-
Bepka Npomn3BOaUTCHA B COOTBETCTBUMN C HACTOSLLEN METOOMKOW NOBep-
Kn, yteepxgeHHon ' CU BHUUP.

MexxnoBepo4HbIN MHTEpBan — 4 roaa.

5.1. Onepauum npoBepkKku

5.1.1. MNpu nNpoBeaeHUM NOBEPKN AOSMKHbI ObiTb BbINOSHEHLI ONepaluuun, yka-
3aHHble B Tabn.6.

Ta6bnuua 6
MMyHKT Onepauun, NnpoBoANMbIE MPU
HanmeHoBaHue onepauun JOKyMeHTa no [JaHHOM Bu[e MNOBEpPKn
noBepke nepen4yHasa nepunoagnyeckada
1. BHewHWn ocmoTp 5.7.1 + +
2. OnpoboBaHne pacxogomepa 5.7.2 + +
3. OnpegeneHune NorpeLHoCcT! pacxoio-
mMepa:
a) Npu noBepke MeToAoM Henocpea-
CTBEHHOIO CIIMYEeHUS; 5.7.3 + +
©) npu noBepke MMUTALNOHHBIM METOAOM:
- onpegeneHve napameTpoB NepBUYHOIO
npeobpasoBarens 5.7.4.1 + -
- onpegereHue norpeLHoCcT! BTOPUYHOTO
n3mMepuTenbHoro npeobpasoBaTens 5.7.4.2 + +

5.1.2. [JonyckaeTcs NpoBOAUTbL MOBEPKY pacxo4oOMepOB METOLOM Hernocpen-
CTBEHHOIO CMNYEHNA Ha NOBEPOYHbIX YCTaHOBKaX UMW MMUTALMOHHbBIM
METOA0M.

5.1.3. Mo cornacoaHuio ¢ OI'y LICM PocTexperynupoBaHus noBepka MOXeT
NPOBOANTLCA MO COKpalleHHOW nporpamme. [Npn 3TOM norpeLwHoCcTb
N3MEPEHUSA OTAENMbHbLIX NapamMeTpPoOB MOXET He onpenensaTbCd, O YeM
AernaeTcsa COOTBETCTBYHOLLASA 3anncCb B CBMAOETENbLCTBE O NOBEPKE UMK
nacrnopTte pacxogomepa.

5.1.4. [JonyckaeTca noBepka pacxogOMepoB He B MOSIHOM AuanasoHe nac-
NOPTHLIX 3HAYEHNN NapamMeTpPoB, a B SKCNyaTaunoHHOM AnanasoHe, B
paboymnx ycrnoBmax aKcnnyataumm.
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5.2. CpeacTtBa noBepku
5.2.1. Npwn npoBeaeHnM NOBEPKM NMPUMEHSAIOTCA crieaytouiee obopyaoBaHme:
1) cpencTBa n3amMepeHnin n KOHTPOnS:

- YCTaHOBKa MOBepoYHasi Ana NOBEepkn MEeTOAOM u3MepeHusi obbema
(pacxoga vnu maccel) ¢ npefenomM OTHOCUTESNIbHOW MOrpeLlHoCTn He
bonee 1/3 npepena gonyckaemon OTHOCUTENbHOM MOrpPeLIHOCTN pac-
XOO0MEPOB;

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

- YacToTOMEp 3NEKTPOHHO-cHeTHLIM Pendulum CNT-80, gnana3oH usme-

peHus Yactotbl: 0,01 Ny - 225 Mly, norpewHocTb 20 < 7x10°®;

- cekyHaomep;

- wraHreHumpkyne LWL-M-500-0,1 NOCT 166, oCHOBHasi MOrpeLuHOCTb
namepeHuns + 0,1 mm;

- pynetka 3IMK2-10AHT-1 TOCT 7502, ueHa genenunsa 1 mw;

- TonwmHomep ynbTpassykoBon «B3JIET YT» B40.00-00.00 TY, no-
rPELHOCTb U3MepeHuns TonwmHel + 0,035 mm;

- yrmomep YO, YO2 TOCT 11197 nnn YT, YH TOCT 5378, ocHosHasi no-
rpeLwHocTb He bonee 5;
- MaHomeTp, kn 0,4;
- TepmomeTp FOCT 13646.
2) BcrioMmoraTternbHble YCTpoucTBa:

- npucnocobneHne Ansa onpeaeneHns CKopocTu yrbTpasByka B XUAKOCTU
B10.63-00.00 TY, anuHa akyctuyeckon 6a3sbl (100 + 0,1) mm;

- ckoba OCT 11098, ananasoH namepenust ot 50 go 1650 mm;
- IBM coBMeCTMMbIN NEPCOHanbHbIN KOMMNbLIOTEP.

5.2.2. [onyckaetca npumeHeHue Jpyroro obopyaoBaHusi, npubopoB W
YCTPOWCTB, XapaKTEPUCTUKM KOTOPbIX HEe YCTynarT XapaKTepucTukam
obopyaoBaHMa 1 Npubopos, npuBedeHHbIX B n.5.2.1. MNpn oTcyTcTBUM
obopyaoBaHMa M NpUOOPOB C XapakKTepUCTUKaMW, He YCTynarLwmmm
yKasaHHbIM, no cornacosaHuto ¢ Oy LCM PoctexperynuposaHus,
BbINOJSTHAOLMM MOBEPKY, AOoMyckaeTca npumeHeHne obopyaoBaHus U
npnbopoB C XapakTepucTUKamu, LOCTATOMHbIMU ONs NOSyYeHus AOo-
CTOBEPHOro pesynbTata NoBepKu.

5.2.3. Bce cpeactBa naMepeHns O0SMKHbl ObITb NOBEPEHbI U UMETH AENCTBY-
loLWme cBuaeTenbcTBa 0 NOBEpPKe, OTMETKM O NOBEpKe B nacnopTax unu
OTTUCKN NOBEPUTESTbHBIX KIENM.
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5.3. Tpeb6oBaHuA K kBanudmrkaumm nosepurtenemn

K npoBeaeHunto namepeHui npmn noBepke n obpaboTke pesynbTaToB
N3MepeHnn OonycKarTca Nuua, aTtTeCToBaHHbIE B Ka4yecTBe noBepute-
Ns1, U3y4mBLUME IKCNNyaTaLMOHHYK OKYMEHTALMIO Ha pacxogoMephbl n
cpeacTtBa MX NOBEPKU, MMEKLWME OMbIT MOBEPKM CPEACTB U3MEPEHUN
pacxoga, 00bemMa XMAOKOCTU, a TakkKe NpoLUeaLlne NHCTPYKTaX Nno Tex-
HMKke 6e30MacHOCTN B yCTAHOBNEHHOM NOpsKe.

5.4. Tpe6boBaHMA 6e30nNacHOCTU

5.4.1. MNpwn npoBefeHuUn MNOBEPKU O0SMKHbI cobniogatbcs TpeboBaHus 6es-
OMacHOCTM B cOOTBETCTBMM C «[1paBunamm TeXHUHECKON aKCnyaTauum
3M1EeKTPOYCTAHOBOK NoTpebutensammy» n «MexoTpacneBbiMU NpaBuiamMmm
no oxpaHe Tpyaa (MpaBuna 6e3onacHOCTN) NpU 3KCNyaTaunnm aneKT-
POYCTaHOBOKY.

5.4.2. MNpwun paboTte ¢ nameputenbHbLIMM Npudopamn 1 BcnomoraTesnbHbIM 000-
pyLoBaHMeM [OSkHbl cobniogatbes TpeboaHua 6e3onacHOCTU, Oro-
BOPEHHbIE B COOTBETCTBYIOLUMX TEXHUYECKUX OMUCAHUSAX U PYKOBOA-
cTBax MO 3KcnnyaTauumn NnpMMeHsieMbIX NpMbopoB.

5.5. YcnoBusa npoBeaeHUA NoBepPKU

Mpun npoBeaeHUn 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 %;

- aTMocepHoe gasnenue ot 86,0 oo 106,7 kla.

MPUMEYAHWE. [onyckaeTcs BbINOMHEHME MOBEPKN B paboumx
YCINOBUAX 3KCMnyaTaumm pacxogomepoB npu cobniogeHnm tpebosaHni
K yCrnoBusAIM 3KCNyaTauumn noBepoYHOro obopynoBaHus.

[Ona obecnedyeHnss BO3MOXHOCTU BbINONIHEHNS MOBEPKN Ha MecTe
aKcnnyaTaumm pacxogoMepa MOHTaX y3na yydyeTa LOSKEH BbIMOSNHATb-
cs ¢ barnacHbiM TpybonpoBogoOM.

5.6. NoaroToBKa K NpoBeAEHUIO NOBEPKU

5.6.1. MNepen npoBeaeHNEM NOBEPKN AOSMKHbI ObiTb BbINOSIHEHLI CrieayloLmne
noarotToBuTenbHbIE paboThl:

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

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

- NpoBepkKa cobntogeHns ycnosui n.5.5;

- NPOBEPKA HaNU4ns Ha pacxogoMepe ITUKETKM C TOBapHbIM 3HAKOM U3-
rotoButens — ompmbl «B3JET »;
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5.6.2.

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

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

Mepen npoBegeHneM onpoboBaHUS M MOBEPKM cobumpaeTcsi cxema B
cooTtBeTCcTBUU C puc.l.1 (OnNa noBepkn MeTooOM HEernocpenCTBEHHOro
cnuyeHns) unu puc.l".2 (4na noBepkM MMUTALMOHHBIM MeToaoMm) MNpu-
noxenwusa I.

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

5.7. NpoBeaeHue NnoBepKu
5.7.1. BHeWHU ocMoTp

Mpy NpoBeAeHMM BHELIHEero oCMoTpa AO0JMKHO ObITb YCTaHOBMEHO
COOTBETCTBME BHELLHEro BMAa pacxogomepa cregylowmm TpeboBaHu-
AM:

- Ha pacxofomepe O0MKeH ObiTb YkasaH 3aBOACKON HOMED;

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

Mo pesynbTatam ocMoOTpa AerniaeTcss OTMeTKa O COOTBETCTBMM B
npoTokone (MpunoxeHue IN).

5.7.2. OnpoboBaHune pacxogomepa

Onpo6oBaHune BLINOMHAETCA C Lenblo ycTaHOBNEHUs paboTocno-
cobHocTn pacxogomepa. OnpoboBaHue gonyckaeTcs nNpoBoavTb 6e3
NPUCYTCTBMSA NOBEPUTENS.

OnpobGoBaHune pacxogoMepa nNpPoOU3BOAUTCA METOAOM Mponycka
XNOKOCTU Ha MOBEPOYHOM YCTAHOBKE MW MMUTALMOHHBIM METOAOM C
nomMoLbio komnnekca nosepoyHoro «B3JIET KIMA».

N3meHsin pacxod, NpoBepuTb HanuuMe UHAMKaUMKM U3MepsieMbiX U1
KOHTPONMPYEMbIX NapaMeTpPoB Ha MHAMKATOpe pacxogomepa (Npu ero
HanM4uMm), 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 MOrpeLHOCTN pacxogoMepa MeTOLOM

HenocpeacTtBeHHOro CrindeHn4d

OnpepgeneHve OTHOCUTENbHOM MOrPELUHOCTU pacxodomepa npu
namepeHun obvema (cpegHero o6 bLEMHOro pacxoaa) XUOKOCTU 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 ONpeaenaeTca no popmyrne:
Quane = 2,83'10_3'V'Dy2, MS/‘-I,

roe v =10,6 m/c;
Dy — anameTp ycnosHoro npoxoga [r1, mm.

OTHOCUTENbHAsE MOrpeLIHOCTL onpeaensieTcs CpaBHEHWEM Aen-
CTBUTENbHOrO 3HayeHna obvema V, (cpegHero ob6bemMHOro pacxoga
Quocp) W 3HaYeHua obvema V, (cpegHero obbemHoro pacxoga Qu),
N3MEPEHHOIO PacxogoMepoM.

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

V,
Quvo cp =T_O’ (5.1)

n

roe (%vo cp — OeNCcTBUTENbHOE 3Ha4veHve cpeaHero o6GbLEMHOro pacxo-
na, Mm~/y;

Vo — AENCTBUTENBHOE 3HAYeHne obbema, me;
T,— BpeMA naMepeHus, u.

Mpu nosepke cnocobom n3MepeHuss pacxoda AeWCTBUTENbHbIE 3Have-
HMSA pacxoda U oGbemMa onpeaensTcs pacyeTHbIM NyTEM:

n

.levoj
Quo cp :]_T’ (5.2)
Vo =Qvo cp*Tus (5.3)

rae Quo cp — AENCTBUTENBHOE 3HaYeHne cpefHero o6bLemMHoro pacxo-
3
aa, m/u;

Vo — OeNCTBUTENBHOE 3HaYeHre o6bema, M°;

Qog — [OeuNCcTBUTeNbHOE 3HayeHwe pacxoja npu j-TOM usMmepe-
HUK, M™/Y;
n > 11 — KONMYEeCTBO OTCYETOB 3a UHTEpPBAsn BpeMeHun T,.

Mpn noBepke cnocobom M3MepeHust Maccbl ANa onpeaeneHns aew-
CTBUTENBHOIO 3HAYEHUS MACChl XUOKOCTM Ha MOBEPOYHbIX YCTaHOBKaxX
C BECOBbIM YCTPOMCTBOM MOSMb3YOTCA NOKa3aHWsIMU BECOBOrO yCTPON-
ctBa. [lenicTBuTEnbHoe 3HavyeHne obbema npu 3aToM onpeaenseTcs no

dopmyne:
V, = %, (5.4)
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roe Vo, — OencTBUTENbHOE 3HaYeHne obbema, M3;
Mo — AEVUCTBUTENBHOE 3HAaYEHNE MaccChl M3MepﬂeMOl7l XUOKOCTWU, Kr;
P — NJIOTHOCTb XXUOKOCTH, KF/M3.

lMepen Havanom NOBEPKM Ha MOBEPOYHOM YCTAHOBKE C BECOBbIM
YCTPOMCTBOM HeobxoguMmo onpenenntb No KOHTPOSNIbHOMY MaHOMETpy
AaBreHne XUAKOCTU, a N0 TEPMOMETPY — TemnepaTypy B TpybonpoBo-
Ae NoBepOYHOW YCTaHOBKW. Ha OCHOBaHUM W3MEPEHHbIX 3HayeHun
Temnepatypbl M pasneHus no Tabnuuam CCCL 98-2000 «Bopa.
YaeneHbin 06bem 1 aHTanbnuna npu temnepartypax 0...1000 °C n pas-
nenusix 0,001...1000 MlMa» onpegendeTca NMOTHOCTb MOBEPOYHOMN
XNOKOCTW.

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

5.7.3.4.na cHATUA pe3ynbTaTOB W3MeEpeHus obbemMa C uHAuKaTopa W
RS-BbIxoga pacxogomepa BbIMNONHAOTCA cnefyoowme npoueaypsl. Ha
WHAOMKaTOpe pacxogomMepa M NOoAKIYEeHHOM K RS-Bbixo4y nepcoHarnb-
HOM KOMMNbIOTEPE YCTaHaBMMBAETCSH PEXUM BbliBOLA Ha 3KpaH noBeps-
emoro napametpa. [lepen KaxablM U3MEPEHUEM NPOU3BOOMUTCA perv-
CTpaumsi Ha4YanbHOro 3HadyeHns obvema V, (MS), 3aperncTpmupoBaHHOro
pacxogomepom. locne nponycka »xugkoctn Yepes NI B gjaHHOW nose-
POYHOM TOYKE PErMCTPUPYETCHA KOHEYHOE 3HaveHne obbema Vy (MS). Mo
Pa3HOCTW NOKa3aHUN paccynTbiBaeTCsl M3MepPEHHOe 3HavyeHne obbema
XUOKOCTU:

V, =V, -V, (5.5)

roe V, — U3aMepeHHOe 3HauyeHne obbema, M .

Mpwn pernctpauum nokasaHunm ¢ RS-Bbixoga n nHaukatopa Heobxo-
AUMO Mpy OAHOM M3MepPeHuM NponyckaTb Yyepes3 pacxodoMepbl Takoe
KONMMYECTBO XMAKOCTU, 4TOObI HabmpaTb He meHee 500 eanHuy mnag-
lwero paspsga ycTpomcTBa MHOMKALMW NPU pekoMeHOyeMOM BpeMeHU
namepeHnsa He meHee 200 cek.

Mpn HEBO3MOXXHOCTW BbINOSHSATL NOBEPKY C OCTAHOBKOW MOTOKa B
TpybonpoBoae, a Takke AN COKpalleHUsl BPEMEHM MOBEPKU OoMycKa-
eTCsA BbIMOMHATL OnpeaerieHne OTHOCUTENbHOW MOrPELUHOCTU pPacxo-
AOMepa TONbKO NO MMMYNbCHOMY BbIXoay.

Mo nmnynbCHOMY BbIXO4y 3HayYeHne obbema, N3MEPEHHOE pacxo-
AOMepOoM, onpenendeTcs no nokasaHnam YactoToMepa, NOAKMHYEHHO-
ro K COOTBETCTBYIOLLEMY BbIxoady pacxogomepa. lNepen Havanom us-
MEpPEHNSA YacTOTOMEP yCTaHABNMBAETCS B PEXMM CYeTa MMMYNbCOB U
o6HynsieTcs. Mo cTtapToBOMY curHamy MMNynbCbl C BbIXO4a pPacxono-
Mepa HayuHaloT nocTtynaTb Ha BXoA4 Yactotomepa. KonnyecTtso xngko-
ctm V, (M3), npowegwen yepes npeobpasoBaTens pacxoda, onpene-
naeTca no gopmyne:

V,, =NxK, (5.6)

rae N — KonmM4yecTBO MMMYNbCOB, MOACYMTAHHOE YaCTOTOMEPOM;
K, — BEC MMMNYNbCa VMMYMbLCHOrO BbIXOZAa pacXxogoMepa, M /M.
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5.7.3.5.

MuHManbsHO HeOBXOAMMBI OBBbEM XKMOKOCTU, NPONYCKAaEMON Ye-
pe3 pacxogomMep nNpu OAHOM U3MEpPEHWUN, NPy perncTpaumm nokasaHumn
C MMNYIbCHOMO BbIX0o4a AOMKEH BbITb TaknMm, 4Tobbl HabpaTb He MeHee
500 umnynbcos.

M3mepeHHbI cpeaHnin 06 bEMHbLIN pacxod XXMAKOCTU, NpoLueaLlen
Yyepes pacxogomep, onpenenseTcsa no opmyne:

V
Quun cp =T—M. (5.7)
"

rae Qu ¢p — U3MepeHHoe 3HayeHue cpegHero OH6bLEMHOro pacxo-
na, Mm~/v;

V,, — U3MEpEHHOe 3HayeHne obbema, M>;
T,— BpEMA U3MEPEHUSA, Y.

OnpepgeneHne OTHOCUTENBHOW MOTPELUHOCTM pacxoaomepa npu nsme-
peHUn obbeMa XMOKOCTM BbINOMHAETCA No hopMyne:

Vi — Vo

Syi = | x100%, (5.9)

oi

roe d,i — OTHOCUTENbHAsA NOrpeLIHOCTb pacxogomMepa npu M3MepeHumn
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-
ke, m>.

OnpegeneHne OTHOCUTENBbHOM MNOrPELUHOCTM pacxogomepa npu
N3MepeHUn cpegHero 06bLEMHOro pacxoaa XXMAKOCTU BbINOSTHAETCA Mo
dopmyne:

va cpi _Qvo cpi
Squi = x100 %, (5.10)
Quvo cpi

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

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

Quo cpi — AEVCTBUTENBHOE 3HaYeHne cpeaHero 06beMHOro pacxoja
B i-TOM MOBEPOYHOII TOUKe, M/u.

PesynbTaTbl NMOBEPKM CYMTAKOTCA MONOXUTENbHLIMU, €CMN MaKcu-
MarnbHble 3Ha4YeHMsA NOrPELUHOCTM pacxodomepa Npu U3MepeHun obb-
emMa Unu npu u3MepeHun cpegHero o6bLEMHOro pacxoda B Kaxaon w3
MOBEPOYHbIX TOYEK HE MpPEBbLIWAT 3HAYEHWIN, YCTAaHOBIEHHbIX B
HacToALLIEeM PYKOBOACTBE MO 3KCNiyaTaumu.

Mo pesynbTaTaM NOBEPKM OernaeTcs oTMeTKa O COOTBETCTBUM B
npoTokone (MpunoxeHue IN).
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Ecnu NOorpewHoOCTb U3MeEpPEHNA BbIXOOAUT 3a Mnpepersibl HOPMUpPO-
BaHHbIX 3HAYE€HUI, BbINOMNHSAETCA IOCTUPOBKaAa pacxogomMepa, nocre 4vyero
noBepKa BbIMONMHAETCA MOBTOPHO.

5.7.4. OnpeneneHne OTHOCUTENBLHOW MOrPELIHOCTU pacxogoMepa MmMmTaum-
OHHbIM METOA0M

OnpegeneHve OTHOCUTENBLHOW MOrpeLHOCTM pacxogoMepa UMM-
TaUWOHHLIM METOAO0M NPOMU3BOAUTCA B ABa dTana:

- onpefeneHve NnapaMeTpoB NepBUYHOro NpeobpasoBaTens pacxoaa;

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

5.7.4.1. OnpepgeneHne napamMeTpoB NEPBMUYHOIO nNpeobpasoBaTens pacxoaa

MapameTpbl NnepBnYHOro npeobpasoBaTtens pacxoga onpeaensiT-
Cs1 NPW BbIMNYCKe 13 NPON3BOACTBA UMW NP BbINOMIHEHUN €0 MOHTaXa B
COOTBETCTBUM C [OKYMEHTOM «Pacxogomep-CyHeTumK ynbTpas3ByKOBOWM
MHorokaHanbHbii «B3JIET MP». UcnonHeHne YPCB-1xx 1.  UHCTpyk-
umsa no moHTaxy» B12.00-00.00-12 M. CobntoageHune TpeboBaHU UH-
CTPYKUMM MO MOHTaxy obecnedmBaeT BbINONIHEHNE U3MEPEHUI pPacxo-
Aa n obbema € NOrpeLHOCTs MU, HOPMUPOBAHHBLIMK B PYKOBOACTBE MO
aKcnryaTtauum Ha pacxogomep.

5.7.4.2. OnpegeneHne nNorpeLHoCcT! BTOPUYHOIO N3MepuTensHoro npeobpaso-
BaTensa pacxogomMmepa

5.7.4.2.1. Onpegenexune norpelwHoctn Bl npn namepeHun pacxona
Pacxogomep nepesoantca B pexum «[MMTOBEPKAY.

K BTOpuyHOMY npeobpasoBaTento pacxogomMepa noakniyaeTcs
YacTOTOMep, C MOMOLLBID KOTOPOro u3MepsieTca 4vactota (nepuopn)
LUTATHOrO KBapLEBOro reHepatopa onopHon YactoTbl (40 MIy) pacxo-
aomepa. lNonyyeHHoe 3HayeHue YacToTbl 3aHOCUTCA B MacnopT U BBO-
ANTCs B pacxogomenp.

OTanoHHOe 3HayeHue pacxoda MMUTUPYETCS PacxXo4oMEpPOM C
NOMOLLIbIO BPEMEHHOW 3aEPXKKU 30HAMPYHOLLEro nMmnynbca, popmMmpy-
emon n3 N-ro konnyectsa NepUooB cuUrHama OrfMOpPHOro KeBapLeBOro
reHepaTtopa pacxogomepa. Yucno N onpegensieTcss 3Ha4YeHUEM MMU-
TMPyeMoro pacxoga.

OnpepeneHne oTHocuTenbHoW norpewwHoctn Bl npoBoantcs
npu 3HadeHuax pacxopa - 0,05-Quavs, 0,1- Quans, 0,5 Quane, Quavs, rAE
Quane = 300 M. Pacxopg yctaHaBnueaeTtcs ¢ gonyckom + 20 %.

[MoBepoyHble 3Ha4YeHWA pacxofa YyCTaHaBnMBaKTCA nocnenoBa-
TenbHO. Bpemsa namepeHus — He meHee 100 cekyHA. [ns kaxxgom TOYKK
He MeHee 3 pa3 CHMMAaKTCA YCTaHOBUMBLUMECS MOKa3aHWA pacxogome-
pa ¢ MHOPMALMNOHHLIX BbIXOAOB (B TOM YMCNe C MHOMKaTopa pacxo-
aomepa).

AbcontoTHas norpelHocTb Bl npu namepeHnn pacxoga BblYUCNS-
eTcd no opmyne:

AQjj = Qjj — Qoi » (5.11)
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roe AQj — abcontoTHasa norpeliHocTs Bl B i-ToM noBepoyHON ToOuKe
MpM j-TOM U3MepeHUn, M°/u;

Qjj — Noka3aHuA pacxogomMepa B i-TOW NOBEPOYHON TOUKE NP j-TOM
namepenun, Mo/y;

Qoi —9TanoHHOe 3HayeHwe pacxoda B i-TOM MOBEPOYHOMN TOYKe,
3
M/,

CwmelLeHne Hyns onpegensieTcst no oopmyre:

> (2 A0y + AQy)

H=] T , (5.12)

roe H — cmellenmre Hyns, M/y;

AQ1j, AQz — 3Ha4yeHuMs abCONIOTHLIX MOrpPEeLHOCTEN W3MEpPEHUs
pacxofa B 1-oM U 2-0M NOBEPOYHbIX TOYKaX COOTBETCTBEHHO MNP j-TOM
n3mepeHuu;

N — KONIMY4eCTBO N3MEPEHNN.
OTHocuTenbHas norpelwHocTb Bl BolvncnsaeTcs no oopmyne:

 AQ;-H

i x100 %. (5.13)
oi

Pe3yJ'IbTaTbI NOBEPKN CHUTAKOTCA NONOXUTEJIbHbIMU, €CITn MaKCu-

MalnibHble 3Ha4YeHuUA MNOorpeLHoOCTn pacxogomepa B Ka>K,EI,Ol7I n3 noBse-

POYHbIX TOYEK HE NpeBbIWatoT 3HavyeHna + 0,25 %.
5.7.4.2.2. Onpegenexune norpewHocT Bl npn namepennn obvema

HeobxoaMMo 3aHeCcTV 3HaYeHUe CMeLLEeHUs1 Hyns, onpeaeneHHoe
BbILLIE.

Mpu nomoLin BpeMEHHOW 3aepXKn 30HAUPYHLEro nmMmnynbeca,
dopmMmnpyemon 13 nepmoaoB curHana ornopHoOro KBapueBoro reHepaTo-
pa pacxogomepa, yCTaHaBnvMBaeTca Hambonbluee 3HadYeHwe pacxoga
(300 M°/u), 3aTeM OBHYMSIOTCS 3HAYEHUS CYETUMKA OB6bEMA Pacxomo-
Mepa u pacxogomep NepeBoauTCsl B pexum mnamepeHus. NpomnssoauT-
cs1 HakonneHne obbéma. MpoaoMKUTENBHOCTL N3MEPEHUA — HE MEHee
100 cekyHa. lNokasaHusa pacxogomepa CHUMatTCs HE MeHee Tpex pas.

OTHocuTenbHasa norpewHocTb Bl npu namepeHumn obbema BblUMC-
naeTca no gopmyne:

V, -V, .
Oy = —y — *100%, (5.14)

0j
roe Oyj — OTHocuTenbHasa norpeluHocTb Bl npu j-Tom namepennun, %;
Vj — nokasaHusa pacxogomepa rnpu j-Tom n3amepeHuu, me;
V,j —3TanoHHoe 3HayeHne obbema npu j-ToM U3MepeHun, M.

Pe3ynbtatbl NOBEPKM CHUTAKOTCH MNOSNOXUTENbHLIMU, €CMN MaKCu-
MarbHble 3Ha4YeHUs MOrpeLLlHOCTM pacxogoMepa npu KaXxaom namepe-
HUM He npeBbiwatoT 3HayeHud + 0,25 %.
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5.8.
5.8.1.

5.8.2.

5.8.3.

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

OdopmneHue pe3ynbLTaToB MNOBEPKU

Mpn NonoXuTenbHbIX pesynbTaTax MNOBEPKM AenaeTcs 3anucb B nac-
nopTe pacxogomepa, 3aBepeHHas NoAnucbio NoBepuTerst ¢ HaHeCeHu-
€M MOBEPUTENBHOIO Krenma, unm opopmMnaeTcss CBMAETENbCTBO O MO-
BepKe, nocre 4yero pacxogomMep AOMNyckaeTcs K 3KcrnyaTaumm ¢ Hop-
MWUPOBaHHOW MOrPELLUHOCTLHO.

B cnyyae otpuuaTtenbHbIX pe3ynbTaTtoB NepBUYHOM MOBEPKU pacxono-
Mep BO3BpallaeTcs B MPOM3BOACTBO Ha AopaboTKy, mocne 4yero noa-
NEeXUT NOBTOPHOW MOBEpPKeE.

B cnyyae oTpuuaTenbHbIX pe3ynbTaToB NepuoanMYecKoin NOBEPKN pac-
xogomep 6pakyeTcsi, a Knenmo racuTcs.
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NMPUNOXEHUE A. Bug coctaBHbIX YacTen pacxogomepa

A

190*

A

B3JIET MP @

A 2N

125,5*

PACXO[JOMEP-CYETHMK YNIbTPA3BYKOBOW

|_oes_

ooy’ 5'.-;',457'

\9

9,

a) Bug crnepeau

'\\\ o

@906

\

150*

A

0) Bug, CHM3y

* - cnpaBOYHbIN pasmep
1 — Qucnined uHOukamopa, 2 — Knasuamypa, 3 — 2epmMo8eod Kaberss
numaHus; 4 — membpaHHbIe 3aanywku 051 esoda kabereli ces3u C
[3A u sHewHuUMU ycmpotlcmeamu; 5 — KpoHWmeUH Oris KperneHuss Ha

DIN-pelike.
Puc.A.1. BTopu4HbI1 uamepuTtenbHbIN Nnpeobpa3soBaTenb.
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Puc. A.2.

XS1 — mexHonoau4yeckul pa3bem Ol MOOK/IOYEeHUsT Yacmomomepa

fpu u3MepeHUU Yacmombl OMOPHO20 Keapua (ucrosib3yemcs npu ro-
eepke rpubopa);

XP1...XP4 — pasbemMbl nodkno4eHusi kabeneu cessu ¢ N3A;
XP6...XP9 — pa3bembl yHUBepcCasibHbIX 8bIX0008;

XP10 — pasbvem uHmepgpetica RS-485;

XP11 — pasbem nodkrodeHus1 wiieticba MOOyIs numaHusi;

J1...J8 — KOHmMaKkmHble napbl 0711 ycmaHO8KU pexuma pabombl yHU-
eepcarsibHbIX 8b1X0008 pacxodomepa.

J9, J10 — KoHmaKkmHble napbl Orsi ycmaHOo8KU pexuma pabomel pac-
xodomepa.

Bupg c3agu nuueBor 4YacTuM ABYXKaHanbHOro pacxogomepa ¢ Mo-
Aynem uamMepuTens.
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1 — pasvem =24 B; 2 — npedoxpaHumernb pacxodomepa; 3 — wrnielg
c853u ¢ MOOyremM usmepumeris.

Puc. A.3. Bug ocHoBaHusi pacxoaomepa ¢ Mmoaynem nutaHus

"paHn nop ko4 36 MM AN yCTaHOBKA U

aemoHTaxa N3A 13 MoHTaXHOro natpybka M3nyyatoLlasa nnockocTb
1 I
1l 1l
| ] &
e & |
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- 145* >

Macca He 6oree 0,65 k2
* - cnpaBOYHbIN pasmep
Puc.A.4. Bpe3Hown (BBUH4YMBaemMbin) NMIA

41



NMPUNOXEHUE B. CxeMbl aneKkTpnyeckue

B.1. Cxema coeguHeHun pacxogomepa

BTOPWYHBIN
NPEOBPA30BATENb
RS-485 Kanan 1 —<[<—| uems
AlData- PEAL1 & O—1 1 [ 1] neA Q NaA1.1
B/Data+ GND l 2 | 2 | oND
GND PEAL.2 3 | 3 | GND
YH.BbIX. 1-4 GND =y 4 4 GND
PEA2.1 [ <] N3A1.2
D_OUT 1+ oND j
D_ouT1- PEA2.2
D_OUT 2+ GND
D_OUT 2 Kanan 2
D_OUT 3+
D_OUT 3 PEAL.1 VA [} naAz.1
D_OUT 4+ GND j
D_OUT 4- PEAL2
GND
PEA2.1 ) <] N3A2.2
GND j
PEA2.2
GND
+24B >
24B |—»

Puc.b.1. Cxema coeauHeHun AByXKaHanbHOro (AByXNy4eBOro) pacxogome-
pa.

Cxembl nogkntoveHns NMI3A ¢ ncnonb3oBaHMEM YCTPOMUCTBA KOMMY-
TaLMOHHOro Unn 6roka KOMMyTauun NpUBEAEHbI B UHCTPYKLUKN NO MOH-
Taxy.
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B.2. Cxema OKOHE4YHOro Kackaga yHMBepcarbHbIX BbIXOA40B

MuTaHne okoHe4vHoro kackaga (puc.b.2) yHmBepcanbHbIX BbIXOO0B
MOXeT OCYLLECTBIATLCA KaK OT BHYTPEHHEro UCTOYHUKA NUTaHUS — ak-
TUBHbIA peXuUM paboTbl, TaK U OT BHELUHErO0 UCTOYHUKA — MACCUBHbLIN
pexum. TunoBast noctaBka — MACCUBHbIA PEXUM paboTbl OKOHEYHOrO

Kackapa.
+3,3V
1kOm J1 (I3, J5,J7)
—| | olile’ » +5V_EXT
330
l , D_OUTL(2,34)
1 4 XP6/1, XP7/1, XP8/1, XP9/1
i *K)
—>
2 J D_OUT1(2,3,4)-
XP6/2, XP7/2, XP8/2, XP9/2
J2 (34, J6, J8)
DIR 0 o—» GND_EXT

Puc.b.2. Cxema OKOHe4YHOro Kackaga yHMBepcasibHbIX BbIXOOOB.

B ckobkax Ha cxeme ykasaHbl 0603Ha4YeHVs1 Ansi YHUBEpCanbHbIX
BbIXOJOB.

[ns ycTtaHOBNEHHOro 3HayeHus AKTUB. Yp. <BbIC.> HANMYUIO UM-
nynbca Ha BbIXO4€ B 4aCTOTHOM W UMMYNIbCHOM peXxumax, a Takke
HanNU4uMo cobbiTUA B NIOTMYECKOM PEXMME COOTBETCTBYET PAa3OMKHYTOE
COCTOSIHME 3NEeKTPOHHOro knoya. pu oTcyTcTBUM mmnynbca (OTCyT-
CTBUM COBbITUSA) SNEKTPOHHbIN KIHOY 3aMKHYT.

[ns ycTtaHOBNEeHHOro 3HayeHusk AKTUB. Yp. <HU3K.> COCTOSAHUSA
3MEKTPOHHOrO KIitova obpaTHble.

Mpn akTMBHOM pexnme paboTbl OKOHEYHOro Kackaga M pasoMKHY-
TOM 3NEKTPOHHOM KIoYe HanpsikeHue Ha Bbixode OyaeTt B npegenax
(2,4 - 5,0) B, npn 3amkHyTOM Kntoye — He 6onee 0,4 B. PaboTa Bbixoga
NPy aKkTUBHOM pexume paboTbl OKOHEYHOro Kackaga Aonyckaercsi Ha
Harpysky ¢ conpoTtueneHmem He meHee 1 KOwm.

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

[MogknoyeHne OKOHEYHOro Kackaga K BHYTPEHHEMY WCTOYHUKY
+ 5 B_EXT ocyuwectBnaeTca ¢ NOMOLLbO COOTBETCTBYHLLUNX MNepeMbl-
YyeK, 3aMblKaloLMX KOHTaKTHbIE€ Mapbl YCTAHOBKM pexuma paboTbl OKO-
HEeYHOro Kackaja yHuBepcarnbHOro Bbixoaa.

[nvHa nuHum cBa3n ans yHnBepcanbHbiX Bbixogos — 40 300 m.
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NMPUNOXEHUE B. Apantep TOKOBOro Bbixoaa

1. TokoBble BbIXOAbl pacxogomepa obecnevmBatoTCa ¢ MOMOLLbIO aganTe-
poB TokoBoro Bbixoga «B3JIET AC» ncnonHenua ATB-3, npeobpasyto-
LUMX MOocneaoBaTeNbHOCTb UMMYIbCOB B BbIXOAHOW MOCTOSIHHBLIN TOK,
3Ha4YeHne KOTOPOro COOTBETCTBYET U3MEPEHHOMY 3HAYEHUIO pacxoaa.

2. Agantep TOKOBOro Bbixoga B guanasoHax pabotbl (0-20) mA un (4-20)
MA moxeT paboTaTtb Ha Harpy3ky conpoTtuereHnem o 1 kOm, B gnana-
30He (0-5) MA — pgo 2,5 kOm. YcTaHoBKa guanasoHa paboTtbl agantepa
BbINOSTHAETCA NPW BbiNyCKE M3 NPON3BOACTBA MO 3aKaay.

Honyctumas anvHa kabensi cBs3u No TOKOBOMY BbIXOAy onpene-
naeTca CONPOTUBMEHUEM TMHMM CBA3N U BXOAHBbIM COMPOTUBIIEHUEM
npMeMHuka TOKOBOro curHana. Cymma conpoTMBREHU He [OOrmkHa
npeBbllaTb YKa3aHHOro COMPOTMBIEHUS HArpy3Ku.

Kpome TOro, npu Bbinycke U3 Nnpou3BoACTBa B agantepe 3agaetcs
AnanasoH BXOAHOW 4YacToTbl criegoBaHua mmnynscos F = 0-3000 [,
COOTBETCTBYHOLLMA YAaCTOTHOMY PEXUMY YHMBEPCASIbHOMO BbIXO4a pac-
xogowmepa.

3. HanpskeHue nutanuna agantepa (24 £ 1) B nocTosiHHOro Toka, noTped-
nsemasi MoLHocTbL He 6onee 0,5 BT. Agantep MoXeT nuTaTbCs OT UC-
TOYHMKA NUTaAHUS pacxogomepa UM OT aBTOHOMHOIO UCTOYHMKA NuTa-
HUS.

4. YacToTHbIN BXO raribBaHUYeCKM pas3BsidaH OT OCTallbHbIX 3neKkTpude-
CKMX Lienen usgenus.

YacToTHOM curHan Ha Bxode agantepa npeobpa3oBbiBaeTcs B Bbl-
XOOHOM CUrHan mMnOCTOSIHHOrO TOKa COOTBETCTBYHOLLEro 3HadYeHus B
YCTaHOBEHHOM AnanasoHe.

Bug agantepa ATB-3 npuBegeH Ha puc. B.1, cxema nogknoveHus
aganTtepa u pacxogomepa npuseneHa Ha puc. B.2.

5. MNpu nogkrnoyeHMn agantepa TOKOBOro BbIXOAa K YHUBEpPCalibHOMY Bbl-
xo4y pacxogomepa HeobXOAMMO YCTaHOBUTb YaCTOTHbIN pexum pabo-
Tbl A@HHOIO YHMBEpPCanbHOro BbixoAda, 3agaTb 3HaveHus Fmakc, QBn,
QHN 1 nepeBecTn yHMBepCarbHbIN BbIXO4 B aKTUBHbLIA PEXUM paboTbl
(cMm. npunoxeHwne b).

6. HomuHanbHasa ctatuyeckas XxapakTepuctuka npeobpasoBaHus aganTe-

pa:
F-F
Lo = o + (e =l ) - =————
BbIX MWH MakKC MWH F . F
BY HY

rae lgw,x — 3Ha4YeHne BbIXOAHOro TOKOBOro curHana, MA;
[vakc — MAKCMManbHoOe 3Ha4yeHne TokoBoro curHana (5 unu 20), MA;
[y — MUHUManNbHOE 3HavyeHne TokoBoro curHana (0 nnu 4), MA;
F — 3Ha4yeHne YacToTbl BXOQHOMO curHana, Iu;

FBy — 3agaHHOe 3Ha4eHue BerHel7I yCTaBKM 4acCTOTbl, COOTBET-
cTBytoLlee lyarc, I'L;

FHy — 3a4JaHHOe 3Ha4deHune HUXXHEN yCTaBKVI 4acTOThl, COOTBeTCTBy-
owiee Iy, M.
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1 2 6

¥ B

Unut FBx
#  © T
B3MET AC . ]
WUcnonHenne ATB-3 87,5* 35 — D
1P40

- IBbIX +

/om l

3
5 A [\ ) \;
<+—36,5*— 4 58—

* - cnNpaBOYHbIN pasmep
1 — KOHmakmHasi Korilo0ka rnook4YeHuUss numaHusi =24 B; 2 — KOH-
makmHasi Kosilo0Ka MoOK/IYeHUsT 8XOOHO20 YacmomHo20 cuegHana; 3 —
3esieHbIl ceemoduod uHOUKauyuu pexuma pabomsl; 4 — KpacHbIl cge-
moduo0 uHOuKayuu obpbiga mokogoul rnemrsu; 5 — KOHmMakmHasi Kos100-
Ka 8bIXOOHO20 MOK08020 cuzHana, 6— KpoHWmeuUH 05151 KpereHusi Ha
DIN-petky 35/7,5.

Puc. B.1. Bug agantepa TOKOBOro Bbixoaa.

Apantep TOKOBOro Bbixoaa Pacxopgomep
ATB-3
Unur
KoHT. Llenb
+ +24 B FBx
248 Llenb KoHT. Llenb
IBBIX +F + |- D_OUT(1-4) +
-F -< D_OUT(1-4) -
KoHT. Llenb
K MIPUEMHUKY €— + -l
TOKOBOro curHana <«— - +

Puc.B.2. Cxema nogknio4veHus aganTtepa.
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NMPUNOXEHMUE I'. NMpunoxeHusa K MeToamnKe NOBEepPKU

CxeMbl NOBepKM pacxogomepa

6 7

1
[
1

B3JIET MP

—1

RS-485  Mmn.BbIX.

Ah

e E )
1 — emopuyHbIl npeobpaszosamerib MogepssemMo2o pacxodomepa,; 2 —
mpy60rnpoeod noeepoyYHoOU ycmaHo8KU, 3 — usMepumesibHbIlU y4acmok;

4 — npeobpazosamesnu anekmpoakycmu4yeckue; 5 — yacmomomep; 6 —
repcoHarbHbIlU KOMbromep; 7 — KoHeepmep uHmepgedca.

Puc.l'.1. CTtpyktypHasi cxema nOBepKM pacxogomepa MeToAOM Henocpen-
CTBEHHOrO CNM4YeHNA Ha NOBEPOYHOMN YCTaHOBKE.

B3JIET MP
—
RS-485 Mmn.Bbix. M3A TexH.pasbem

CA-01

RS-Bx0,
A Tven

B3JIET KNU

RS-BbIX04 \
\2

1 — emopuyHsbIl npeobpaszosamersib 1ogepssemMoao pacxooomepa; 2 —
Komrniekc rnoeepoyHbil «B3JTET KIW»; 3 — nepcoHarnbHbIlU KOMIbHO-

mep; 4 — KOHeepmep UHMepedlca.
Puc.l'.2. CTpyKTypHasa cxemMa NoBepKU pacxoaomMepa UMUTAUUOHHLIM METOAOM.
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MpoTokon noBepku pacxogomMepa

(pekomeHayemas ¢popma)

MpoToKoN NOBEpKKN pacxoaomMepa

3aBoackon HoMep "oa Bbinycka

Bua nosepku

. Flyskr OTtmeTka 0O
HanmeHoBaHue onepauun JOKyMeHTa MpumedaHne
COOTBETCTBUN
no nosepke
1. BHewwHWin ocMoTp 571
2. OnpoboeaHne pacxogomepa 5.7.2
3. OnpegeneHne MeTponorMyecknx xapak-
TEPUCTUK pacxogomepa 5.7.3 (5.7.4)
Pacxopomep K aKcnnyartauuu
(ropeH, He roaeH)
[aTta nosepkun « » 20 r.
MoBepuTtenb / /
(mognuceb) (¢.1.0.)
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NMPUNOXEHUE [. NCTOYHNK BTOPUYHOIO NUTAHUA

1
A ( (D/Gg h
_j%“\\\\\' +V -V )
o
+V OK
@)
90 * +V ADJ
3
—Jl =N L ]
A /}@

4 A

A

*

|

3

a) Bug crnepeau

* - cnpaBOYHbIN pa3mep

1 — 8UHMbI KOHMaKMHOU KO/I00KU 8bIXOOHO20 HarnpsixeHust =24 B; 2 —
€8emoOUOOHbIU UHOUKamop BK/THYEeHUS UCMOYHUKa 8mMOpuYyHO20 Iu-
maHusi; 3 — eUHM 3a3eMrieHuUsi; 4 — 8UHMbI KOHMAaKMHOU KOMOOKU Mo0-
KroyeHusi HanpsbkeHuss numaHus ~220 B 50y (L — nuHus, N —
Heumparb); 5 — cepbea 0 0c80b60Xx0eHUs 3awiesiku; 6 — 3aujesika ons

|
o/

100*

A

KkpenneHusi Ha DIN-pelke.

Puc.[.1. UcTouyHuk BTOpMYHOro nutaHusi cepun ADN-3024 (=24 B 30 Br).

6) Bug cboky
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NMPUNOXEHMUE E. NepeyeHb cpen, 3anpeweHHbIX Ans npumeHe-

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

Hua MN3A B-502, N3A B-504

AueToH (Acetone)

A30THasa KkucrnoTta kKoHueHTpaumen 6onee 20% HopmanbHOW TemnepaTypbl n
KoHueHTpauuen 6onee 10% Ttemnepartypon 6onee 80°C (Nitric Acid)

Amunauetat (Amilacetate)

ApomaTudeckune yrnesogopoabl (Aromatic hydrocarbons)
BeHson (Benzene)

Bytun auetart (Butyl acetate)

AnxnopaudtopmetaH (Dichlorodifluormethane)
AnxnopataH (Dichlorethane)

AnaTtun ketoH (Dethyl ketone)

. AumeTtundopmamug (Dimethylformamide)

. OnokcaH (Dioxane)

. Kpeson (Cresol)

. Kevnon (Xylene)

. KeToHbl (Ketones)

. MeTtaHon (Methanol)

. MeTtun atun ketoH (Methyl Ethyl Ketone)

. MopdbonuH (Morpholine)

. Hadbtanuu (Naphtalene)

. OktaH TemnepaTtypon 6onee 20°C (Octane)

. PasgenutensHas xuakoctb (DIN 53521)

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

. TetpaxnopmeTaH (YeTbipexxnopucTbin yrrepog) (Carbon tetrachloride)
. TeTpaxnoaTaH (Npu TemnepaTtype Bbile HopmarnbHon) (Tetrachloroethane)
. TetparngpodypaH (Tetrahydrofuran)

. Tonyon (Toluene)

. Tpnxnop6eHson (Trichlorobenzene)

. TpuxnopaTaH (Nnpu TemnepaType Bbiwe HopmansHon) (Trichloroethane)
. TpuxnopdTtopmeTaH (Trichlorofluoroethane)

. TpuxnopTtpudTopmeTaH (Trichlorotrifluoromethane)

. TpuxnopTtpudTopaTaH (Trichlorotrifluoroethane)

. YkcycHbI aHruapug (Acetic Anhidride)

. Xnop6eHson (Chlorbenzene)

. XnopamdtpoataH (Chlordifluoroethane)

. XnopangpTtopmeTtaH (Chlordifluoromethane)

. Xnopodopm (Chloroform)

. Xnopgptopyrnepog (Chlorofluorcarbons)

. LUuknorekcaHon (Cyclohexanol)

. LlnknorekcaHoH (Cyclohexanone)

. LLlaBeneBas kucnota koHueHTpaumen bonee 20% (Oxalic acid)
. 9tnn aueTtart (Ethyl acetate)

Mo Bonpocam npoaax u nogaep>Kku obpawianrtecs:

Kanununrpag (4012)72-03-81 HwxHuit Hoeropog (831)429-08-12

CmoneHck (4812)29-41-54

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
TNuneuk (4742)52-20-81
MarnuTtoropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41 —

HoBoky3Heuk (3843)20-46-81
Hosocnbupck (383)227-86-73
Open (4862)44-53-42
OpeHbypr (3532)37-68-04
MeH3a (8412)22-31-16
MNepmb (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

Capatos (845)249-38-78

Coun (862)225-72-31
Craspononsb (8652)20-65-13
Teepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsaHoBck (8422)24-23-59
Ydba (347)229-48-12
YensbuHck (351)202-03-61
Yepenogewy (8202)49-02-64
Apocnaenb (4852)69-52-93

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