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Hactoawmin [OKyMeHT pacnpocTpaHseTcss Ha  pacxogoMepbl-
cyeTuMKM anektpomarHutHole «B3JMIET OP» mogudmkaumm «Jlant My
(oanee — pacxogomepbl) 1 NpeagHasHa4YeH Onsi 03HAaKOMIEHUSt C YCTPOW-
CTBOM M NOPSOKOM UX 3KCMyaTauum, a Takke MeToauKON NOBEPKU.

B cBsA3u ¢ nocTtosiHHOM paboTon Hag yCcoBepLUIEHCTBOBAHMEM NpUbO-
pa, B pacxogomepax BO3MOXHbl OTNMYMSA OT HACTOSALEro pykoBoACTBa,
He BNVSAIOLME HA METPOSIONMYECKME XapaKTEPUCTUKN N OYHKLIMOHANbHbIE
BO3MOXHOCTM npubopa.

MEPEYEHb MPUHATBLIX COKPALLEHM M OBO3HAYEHNA
DN - AvamMeTp HOMUHAsbHbIN;

KKW - ngKokpucTannmiyeckum niavkaTop;

%15) - M3MepUTENbHbIN BIOK;

MBIT - NCTOYHUK BTOPUYHOIO MUTAHUS;

MNP - nepBWYHbLIN Npeobpa3oBaTenb pacxoaa;
OOC - anekTpoaBWXKyLLas cuna;

OMP - anekTpoMarHUTHbIN pacxoLomep.

B TekcTe AOKyMeHTa CUMBOJSIOM ® 0TMeueHbl 0603HajveHns briaHLeB
no NOCT 12820-80, koTopbI B HacTosiLLee BpeMs yTpaTtun cuny u 3a-
MeHeH Ha TOCT 33259-2015. NeomeTpunieckme pasmepbl doriaHueB Mo
FOCT 12820-80 nonHOCTbIO COOTBETCTBYIOT reOMeTpUYECKMM pa3Mepam
dnaHues no NOCT 33259-2015.

* * %

* Pacxodomep-cyemyuk anekmpomacHuUmHbili «B3JIET 3OP» modudbukayuu
«Jlaiim M» 3apeaucmpuposaH 6 focydapcmeeHHOM peecmpe cpedcms u3me-
peHul P® nod Ne52856-13 (ceudemernbcmeo 06 ymeepxdeHuUU muna cpedcms
uamepeHuti RU.C.29.006.A Ne 50016).

* Pacxodomep-cHemyuk anekmpomazHUmHbIit «B3JIET SM» coomeemcmegyem
mpeboeaHusiM TexHu4yeckoz2o peanameHma TamoxeHHo20 cowsa TP TC
020/2011 «3nekmpomaeHUmMHasi co8MecmuMoCmb MexHUYecKux cpedcme»
(peaucmpauyuoHHbIti Homep deknapauyuu o coomeemcmeuu TC N RU -
RU.AB72.B.02201).

* Pacxodomep-cHemuuk aniekmpomazHUMHbItU «B3JIET 3P» modugukauyuu
«Jlaiim M» paspeweH K npuMeHeHuUro Oris ydema mersioHocumersi 8 800sIHbIX
cucmemax mersiocCHabXXeHusl.

» Pacxodomep-cyemyuk anekmpomazHumHbit «B3JIET OP» modugukayuu
«flatim M» pa3peweH K NpUMEHEHUIO Ha rpou3so0CcmBeHHbIX 06bekmax 8 co-
omeemcmaeuu ripasusiamu rnpoMbILLNIEHHOU be3onacHocmu.

* [lpucoeduHumeneHass apmamypa «B3JIET KIMA» coomeemcmeyem mpebosa-
HUSIM HOpMamueHbiX O0KYMEeHMOos.

* * %

YpocTtoBepsoLwme OKYMEHTbI pa3MeLLeHbl Ha canTe www.vzljot.ru


http://www.vzljot.ru/

FTAPAHTUN N3TOTOBUTENA

¢ VsrotoBuTEnb rapaHTUpyeT COOTBETCTBUE TEXHUHECKUM YCrOBUAM pac-
xogomepoB «B3JIET OP» mogudukaumm «Jlant M» ucnonHeHun IPCB-
440J51B, -540J1B, -4400B, -5400B B npegenax rapaHTUAHOIO cpoka 72
Mecsiua C AaTbl NEPBUYHON MOBEPKU MpU COBNOAEHMN Cneayowmx yc-
NOBWIA:

1. XpaHeHue, TpaHCMOpPTUPOBaHWE, MOHTaX M 3KCnnyataums usnenus ocy-
LLLEeCTBNSAOTCA B COOTBETCTBUM C SKCMNIyaTaLMOHHON AOKYMEHTaumen Ha
n3genve.

2. MoHTaX n nyckoHanago4Hble paboTbl BbIMOSMHEHbI B TeyeHne 15 mecs-
LeB C AaTbl NEPBUYHON MOBEPKM C OTMETKOW B NacrnopTe usgenvs.

3. B TeyeHne mecsua ¢ MOMeHTa BBOAA M3OENUS B 3KCMryaTtauuio 3aknto-
YeH AoroBop obcnyxmBaHus ¢ NodbIM cepBUCHbIM LieHTpoM AO «BaneT»
C OTMETKOW B MacrnopTe u3genvs.

MPUMEYAHUE. [aTta BBOAA M3Oenus B 3KcnnyaTtauuoo u gaTta no-
CTaHOBKMW Ha cepBMCHOE OBCnyXuBaHWe yKasblBalOTCA B nacropTe Ha u3-
aenve B pasgene «OTMeTKn 0 npoBeaeHun paboT», 3aBepstoTca noanu-
Cbl0 OTBETCTBEHHOIO fMUa M nevaTbio CePBUCHOMO LIEHTPA.

Mpy HecobnogEHNN YCNOBUA MyHKTA 3 rapaHTUMHBIN CPOK 3KCnsyaTa-
uum cocTtaBnsaeT 12 mecsaueB € AaTtbl NEPBUHHON NOBEPKU U3OENUS.

Mpy HecobntoAeHMN YCNOBUN NYHKTA 2 rapaHTUMHBIM CPOK 3KCnyaTa-
umm coctasnsaeT 15 mecsaueB ¢ AaTtbl NEPBUYHON MOBEPKM U3OENUS.

¢ NaroTtoBuTenb rapaHTupyeTt cooTBeTcTBME pacxogomepoB «B3JIET OP»
NPOYUX UCMOSTHEHUA TEXHUYECKUM YCIOBUAM B Npedenax rapaHTUHOro
Cpoka 28 mecsiueB C [aTbl NEPBUYHON MOBEPKM Npu cobrntogeHun cne-
AYOLLUX YCITOBUMN:

1. XpaHeHue, TpaHCMOPTUPOBAaHME, MOHTaX W KCniyaTauus usgenvst ocy-
LLECTBISIOTCA B COOTBETCTBMM C 3KCMIyaTaLUMOHHON AOKYMEHTaUMen Ha
usgenve.

2. MoHTax u nyCcKoHanago4Hble pa6OTbI BbIMNOSIHEHbI B TeyeHne 15 mecs-
LueB C Aathbl I'IepBVI‘-IHOIZ NoBEPKKN C OTMETKOW B nacnopTte mn3genuv4.

Mpwn HecobnoAEHNN YCIIOBUSA MyHKTa 2 rapaHTUHbIA CPOK dKcnnyaTa-
umm cocTaensieT 15 MecsiLeB ¢ AaTbl NEPBUYHOM NOBEPKM U3AENUS.

¢ [MapaHTUHBIN CPOK NMPOANEBaEeTCsl Ha BPeMS BbINOMHEHUS] rapaHTUAHOIO
peMoHTa (6e3 y4eTa BpeMEHN ero TpaHCMOPTUPOBKM), €CIIN CPOK NpOBe-
AEHUS rapaHTUAHOIO PEMOHTa NPEBbLICUI OAWH KaneHgapHbI MecsL.

¢ VcnonHenusa pacxogomepos c TP, dyTepoBaHHbIM hTOponnacTom, no-
CTaBMATCA C 3alMTHBIMU KOSMbLIAMW, rapaHTUMHBIA CPOK Ha KOTOpble —
He bonee 1 roga.



M3rotoButenb He HeceTt rapaHTMVIHbIX obsi3aTenbCcTB B Cliy4qae BbIxoda
n3genna U3 CTpod, ecrin:

. OTcyTcTBYET MacnopT Ha u3genve ¢ 3anonHeHHbIM pasgenom «Ceuge-
TENbCTBO O MPUEMKEY.

. \agenve nveet mexaHnyeckue noBpeXgeHn4.

N3pnenve xpaHunochb, TpaHCMOPTUPOBAaNoChb, MOHTUPOBANOChL WM 3KC-
nnyaTMpoBarnocb C HapylleHveM TpeboBaHWU 3KCniyaTauMOHHON AOKY-
MEeHTaLun Ha u3genve.

. bbIno gonywieHo 3amep3aHue (nepexo B TBepaoe (pa3oBOe COCTOAHME)
KOHTPONMPYEMOW XXMOKOCTU B MPOTOYHOM YaCTM 13genusi.

. OTcyTCTByeT U1 noBpexageHa nnomba ¢ noBepUTEsibHbIM KNenmom.

. 3apenve vnn ero coctaBHasa 4YacTb nogBepranocb pas3dopke unm gopa-
ooTke.

HeucnpaBHoe m3genue ans BbINOSIHEHUA rapaHTUMHOIO PEMOHTa Ha-
npaBnsieTcAa B pervoHanbHbIN U rofIOBHOW CEPBUCHBIW LIEHTP.

NHpopmauma no cepBucHOMY O6GCHyXMBaHWIO MNpeacTaBneHa Ha
cauvte http: www.vzljot.ru B pasgene CepBwuc.


http://www.vzljot.ru/

OBO3HAYEHUE UCMNOJNTHEHUN

O603Ha4eHne TUNOBLIX UCMONHEHW pacxogomepoB «B3J1IET OP» ¢
ncnonb30oBaHMeM ByKBEHHO-YMCIIOBOrO Koda nNpmMBeaeHo Ha puc. 1.

PCB- X X X X X X
TASEASWANEAS

6e3 nHamkatopa -4
C MHOMKATOpOM - 5

1:100 -1
1:250 -4
1:300-5
1:500 - 7

1o Hanu4yur uHOuKkamopa —

o duHamuyeckomy duarnas3oHy —

obLienpombiLLneHHoe - 0

ro obnacmu npuMeHeHUs — ocobble ycrosws: -5

no crocoby MoHmaxa e _| “coHasuy”-
mpy6onpogod tnaHueBsoe -P
0f -
1o HopMupyembIM npedesiam | 1 0/0 Q
donyckaemoli noepewHocmu 2%
15%-C

10 HarnpaesieHur 08UXEHUS {

usMepsemoli xudkocmu peBepcuBHOE ucnonHexve- P

Puc.1. Ctpyktypa OyKBEHHO-YMCNOBOro KoAa TUMNOBbLIX WMCMOJIHEHWUA 3reK-
TPOMarHUTHbIX pacxogomepoB moaudukauum Jlant M.

Hanpumep, ob6o3HaueHne APCB-475® BP cooTBeTCTBYET MCMOSHE-
HUIO pacxogomepa:

- 6e3 nHaukaTopa (-4xxx XX);

- BbIMOJHSAIOLLIETO M3MEPEHUs cpeaHero o6beMHOro pacxoga B AMHamMnye-
ckoM amanasoHe 1:500 (-X7xx xx);

- Ans ocobbix (TshKenbix) yCcnoBun (-xx5X XX): KOXyX NepBUYHOro npeobpa-
30BaTenst 1 Kopnyc naMeputenbHOro 6sioka BbINOMHEHbI U3 MeTanna;

- C (pbnaHueBbIM NpucoeanHeHeM (-XxXX® XxXx);

- obecneyvBatoLLEro U3MepeHnss cpegHero o6bEeMHOro pacxoga ¢ Aomnyc-
KaeMoWn norpeLuHocTbio +2% (-xxxx Bx);

- yCTaHaBnuBaeMoro B TpybonpoBogax C peBEPCUBHBLIM MOTOKOM >XUAKO-
cTn (X XP).

Koaudpmkauma, npegensl gonyckaeMblX NOrpeLlHocTeENn N guHaMmnye-
CKve guanasoHbl BCex ucrnonHeHun pacxogomepoB «B3JIET OP» mogw-
dukaumm «Jlant M» npuseaeHsl B [NpunoxeHumn XK.



1. OMNCAHUE N PABOTA

1.1. HasHauyeHuMe

1.1.1.

1.1.2.

1.1.3.

1.1.4.

Pacxogomep-cyetuunk anektpomarHutHbii «B3NTET OP» mogudvkauum
«Jlant M» npegHasHa4yeH aAnsg namepeHus cpegHero o6bemMHoOro pacxoaa
n obbema ropsyen n xonoaHoM BoAbl, ObITOBbIX CTOKOB, a Takke ApYyrux
HearpeCCuBHbIX ANEKTPONPOBOAALLMX XUOKOCTEN B LUMPOKUX AMana3oHax
TemnepaTyp M NPOBOAUMOCTEMN.

OcHoBHas ccepa npumeHeHust pacxogomepos «B3J1IET 3P» mogudu-
Kaumm «Jlant M» — B cocTaBe TENOCYETYMKOB, U3MEPUTESbHBIX CUCTEM,
aBTOMATM3MPOBAHHbIX CUCTEM YMNPaBMEHVUs TEXHONOrMYeCcKMU npoLec-
camu B 9HepreTuke, KOMMyHarlbHOM XO35IACTBE U T.A4.

Pacxogomepbl MOryT ycTaHaBNMBaTbLCS Kak B MeTannuMyeckue, Tak n B
nnacTuKoBble (MeTanonnacTykoBble) TPybonpoBoOabI.

o 3aKady pacxoaomMepbl MOryTt ObITb HaACTpOeHbl ANnA UAMepeHnA napa-
MeTpPOB PEBEPCMBHOIO NOTOKa C Bbladen curHana HanpasJieHNA NOTOKa.



1.2. TexHNn4YecKue xapakTepuCcTUKun

1.2.1. TexHN4eCKme XxapakTeEPUCTUKM pacxogomMepa npuBeaeHsl B Tabn. 1.

Tabnuua 1
HanmeHoBaHune
3HayeHVe napameTpa
napameTpa
1. AnameTp HOMUHANbHbIV
(Tvnopasmep), DN 10 | 15| 20| 25| 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 300
2. Hanbonbwunn namepsie-
MbIl cpegHUN 06 beEMHbIN
pacxon, Quans, M>/4 2,83 | 6,37 |111,32|17,69|28,98(45,28(70,75(119,6|181,1| 283 |636,8| 1132 | 2547
3. UyBCTBUTENLHOCTL pacxo-
Jomepa rno CKoOpoCTN NOTOKa, 0,01
m/c
:A#:Bneme B TpybonpoBoae, He Gonee 2.5
5. YgenbHas npoBOANMOCTb 4
paboueint xngkoctu, Cm/m He meHee 510
6. Teuneparypa pacoer oT Hyc 10 70 150
7. HanpsxkeHne nuTtaHua no- 24 (cm. 1.1.2.7)
CTOSIHHOro TOKa, B I
S.TI'IOTpe6nﬂemaﬂ MOLLHOCTb, He Gonee 5
9. CpeaHsasa HapaboTka 100 000
Ha oTKas, Y
10. CpeaHuin cpok cnyxobl, 12

nert

NMPUMEYAHME. YkasaHHble Hanbonblumve obbeMHbIE pacxoabl Ooen-
CTBUTENbHbLI ONs1 CTaHAAPTHBLIX WCMONHEHUA pacxogomepoB. Haunbonb-
lume obbeMHble pacxodbl AN pacxogOMEpPOB WCMOSNTHEHWUIA, NpeaHa3Ha-
YeHHbIX A9 HU3KMX pacxodoB, YKa3aHbl B Tabn.2.

1.2.2. Ana cuctem ¢ MarnbiM 3Ha4YeHneM M3MepsieMoro pacxoga (CKOpoCTb Mo-

TOKa He Bonee 5 m/c) BO3MOXHa nocTtaBka pacxogomepos «B3J1ET OP»
C CyXawlyMn BCTaBKami, YCTaHaBMIMBAEMbIMUM HEMOCPEACTBEHHO B

NPOTOYHYI0 YacTb npubopa. lNpu 3TOM ANA MOHTaxa pacxogoMepoB B
TpybonpoBoa He TpebyeTcs ncnonb3oBaTb KOHY30pbl U Anddy30pbl.

3HayeHns Haumbonbliero o6beMHOro pacxoga AN LAaHHbIX pacxo-
AOMepOB NpuBefeHbl B Tabn.2.

Tabnuua 2
HavmeHoBaHve napameTpa 3Ha4veHve napameTpa
1. QnameTp HOMMHanNbHbIN (TUNopasmep, DN) 25 32 50
2. HanbonbLumnin namepsemMbiii cpegHuin 06 beMHbIN 8.9 14,5 354

pacxof, Quaus, M°/4




1.2.3.

1.2.4.

1.2.5.

1.2.6.

Pacxogomep obecneuvBaeT xpaHeHve pesyrbTatoB paboTbl B apxvBax:
yacoBoM — 1440 3anucen (60 cyTok);

cyToyHoM — 365 3anvcen (1 rog);

Mecs4YHoOM — 72 3anucu (6 net);

CuutbiBaHME apXvMBOB BO3MOXHO Ha MEPCOHasbHbLIN KOMMbOTEP MO
nHtepgency RS-485 wnm ¢ nomolbio npeobpasosatens USB-OP.

CpoK COXpaHHOCTM YCTaHOBOYHOW MHJ)OpMaLuM B pacxogomepe npu
OTKITIOYEHUM BHELLIHETO NUTaHUS He MeHee 1 roaa.

N3meHeHna BCcex METPONorm4eckn 3HaunMMbIX napameTpoB pacxogomepa
dvkcupyroTCa B XypHane cobbituin. [nybuHa xypHana — 3000 3anucen.

B pacxogomepe Takxke npegycMoTpeHa cuctemMa AMarHOCTUKU OTKa30B U
HeLlTaTHbIX CUTyaLuuii, BO3HMKaKOLWWX B NpoLecce paboTbl U CBA3aHHLIX C
Takumn (paktopamu, Kak onycToweHve Tpybonposoaa, BO3gencTBue
BHELLHEro MarHUTHOrO Mofsi, 3arpa3HeHe ANeKTPoaoB.

Mpenensl gonyckaeMbiX OTHOCUTENbHBIX MOrPELLHOCTEN TUNOBbLIX UCMOS-
HeHun pacxogomepoB «B3JIET OP» npu namepeHun cpegHero o6bemHo-
ro pacxoga (obbema) He npeBblwalT + 2% B AMana3oHax pacxodos,
npvMBeaEeHHbIX B Tabn. 3.

Tabnuua 3

VicrnonHeHme [nanasoH n3mepsieMoro cpeaHero 0GbeMHOro pacxoaa KUAKOCTH

pacxogomepa

npuv NPSMOM HanpasfieHn NoTokKa npv 0bpaTHOM HanpaBneHMM NOToka

OPCB-X4XX B o1 0,004-QHanb no QrHanb (1:250) o1 0,01-QHaunb go QHanb (1:100)
OPCB-X4XXBP | ot 0,004-QHaunb go QHanb (1:250) | ot 0,004-QHanb go QHamb (1:250)
OPCB-X7XX B o1 0,002-QHanb no QHanb (1:500) o1 0,01-QHanb go QHanb (1:100)
OPCB-X7XXBP | ot 0,002-QHaunb go QHanb (1:500) | ot 0,002-QHanb go QHamb (1:500)

1.2.7.

3HayeHVss M3MepseMoro pacxoga AN TUMOBbIX UCMOSTHEHWA pacxo-
AaomepoB npuseaeHsl B Tabn.A.1 MpunoxeHus A.

Mpenenbl JoryckaeMon OTHOCUTESTbHOM MOMPELLHOCTU perucTpaumm Bpeme-
H1 HapaboTkm — He Gonee + 0,1 %.

MTaHve pacxogomepa OCyLIECTBRASETCA CTabunmnsnMpoBaHHbIM Hanps-
XEHMEM MOCTOSIHHOINO TOKa 3Ha4YeHMeM m3 amnanasoHa (22-29) B ¢ ypos-
HeMm nynbcaumn He 6onee +1,0 %. NMuTaHne OT CeTU NEPEMEHHOrO ToKa
220 B yactotom 50 'y moxeT obecneymBaTbCs C MOMOLLbIO UCTOYHMKA
BTOpMyHOro nutanusa (VIBIT), noctasnsemoro no 3akasy (MNpunoxexuve IN).

10



1.2.8. Pacxogomep cootBetcTtByeT TpeboBaHusm MOCT P 52931 no yctonun-
BOCTU:

- K KnMMaTU4eckum Bo3dencTBusim — rpynne B4 (ananasoH TemnepaTtypbl
oKkpyXatowiero Bosgyxa oT 5 go 50 °C, oTHocuTenbHasi BNaXHOCTb He
6onee 80 % npu Temnepatype go 35 °C, 6e3 koHgeHcauum Bnarm);

- K MexaHn4eckum Bosgemnctasusim — rpynne N2;
- K aTMocepHOMyY AaBreHuto — rpynne P2.

CrteneHb 3awuthbl pacxogomepa cooTeTcTByeT kogy IP65 no FOCT
14254,

1.2.9. Bug 1 maccorabapuTtHble XapakTepPUCTVKN Pacxo4oMepOB NpVBEAEHbI B
MpunoxeHun b.

11



1.3. CocTtaB

KomnnekT noctaeku pacxogomepa npvBeaeH B Tabn.4.

Tabnuua 4
HanmeHoBaHne Kon. Mpym.
Pacxogomep 1 Mpum. 1,2
MICTOYHMK BTOPUYHOIO NuTaHmsa =24 B 1 Mo 3akasy
AnanTtep curHanos USB-OP 1 Mo 3akasy
KoMnieKkT MOHTaXHbIN 1 Mpuwm. 3, 4
MacnopTt 1
KomnnekT akcnnyaTaumMoHHON JOKYMEHTaUMN B COCTaBe:
- PYKOBOACTBO MO 3KCNyaTaumm Mpum. 5
- MHCTPYKLMSA MO MOHTaXy

MPUMEYAHUA.

. UcnonHenne n Tunopasmep pacxogomepa — B COOTBETCTBMM C OOLLMM
3aka3oM. Pacxogomepsbl ucnonHeHun APCB-X45 XX (-X75 XX) noctas-
NATCHA MO OTAENbHOMY 3aKasy.

. Mpwv BbINyCKE M3 NPOM3BOACTBA BbLINOMHAETCHA TUMOBAs HacTpowka pac-
xogomepa. apameTpbl TUMNOBOM HACTPOMKKU npuBeneHbl B [NpunoxeHun
A vactu Il HacTosiwero pykosoacTBa. [lo 3akady MoryT ObiTb 3adaHbl
Apyrue 3HayeHusi napameTpoB HACTPOMKM.

. B komnnekT BxogaT YMINOTHUTENbHbIE MPOKNAaAKN U KpeneXHble n3aenn4.
Mo 3aKka3y MOryT noctaBJiATbCA UCTOYHUK BTOPUYHOIO NUTaHUA U kabenb
nuTaHuA.

. [na pacxogomepoB BCEX WUCMOSIHEHWMA HABOp 3NEMEHTOB MNpUCOenuHU-
TENbHON apmaTtypbl B COMMacoBaHHOM KOMMMEKTaumm, nnbo KOMMNMEeKT
apmatypbl «B3J1ET KIMA» B cbope nocrtaBnseTcsa no 3akaay.

[lonyctumoe aaBneHue noctasnsgemMon apMaTtypsbl:

- ana wucnonHenun OPCB-XX0J1,& DN10-DN65 — 1,6 Mlla wnu
2,5 MrMa (no 3akasy);

- ansa ucnonHennn SPCB-XX0J1,® DN80- DN300 — 2,5 Mla.

5. 3kcnnyaTaumoHHas OKYMEHTaUUs U KapTbl 3akasa Ha AaHHoe usdenve u

ApYryto npoAayKkuuio, Bbinyckaemyio dupmon «BaneT», pasmelueHbl Ha
cavte no agpecy www.vzljot.ru.

Tam xe pasmMelLeHbl NporpamMmbi:

- «YHMBepcarbHbIA MPOCMOTPLUUK», BKIOYAKOLWMA B CBOWM COCTaB UHCTPY-
MeHTarnbHyto nporpammy «Monutop Jlant M» anga paboTtbl ¢ npudopom
no nocrnegosatenbHoOMy nHTepdency USB;

- «YTeHne xypHanos npubopoB» — AOfs MPOCMOTPA XypHana OencTBuM
nonb3oBarens.
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1.4. YcTpoucTteo n paboTa

1.4.1. MpuHUKMN paboTbl U YCTPOUCTBO pacxogomepa

Pacxogomep coCcTouUT M3 9neKkTPOMarHUTHOro NepBUYHOrO Npeobpa-
3oBatensa pacxoga (IMrP) n BTopuyHoro npeobpasoBartens — MUKPONPO-
LieccopHoro nameputernsHoro droka (MB).

MpyHUMN paboTbl anekTpoMarHMTHoOro pacxogomepa (OMP) ocHoBaH
Ha namepeHun anekTpoaswkyLen cunbl (34C) MHAYKUMN, BO3HVKAKOLLEN
B obbeme 3NeKTPonpoBOASALLEN XUOKOCTKN, OBWKYLLENCA B MarHUTHOM
none, cosgaBaeMOM 3eKTPOMAarHATHOM CUCTEMOW BO BHYTPEHHEW MO-
FIOCTM NPOTOYHOW YacTK NEPBMYHOrO NpeobpasoBaTens pacxoga (puc.2).

PACXOOOMEP

NEPBUYHbIN
NPEOBPA3OBATEINb
PACXOJA

MumaHue obmomok
anekmpomazHuma

WM3MEPUTENbHbIA BNOK

>

=24B

Moayns [%
o6paboTku

YHusepcasbHbil 8bix00 Nel

»

»>
YHusepcasibHbil 8b1x00 Ne2

»

71 s
\_/

\ 4
—»

3AC uHAyKyuu -— -+t — A

Moaynb I—
uHTepdencoB

I —

Y

L

J ApanTtep
USB-3P

Puc.2. CTpykTypHasa cxema pacxogomepa.

MepBunyHbIN NpeobpasoBaTens pacxoaa (MMNP) npeacraenseT cobon
MoNbi  MAarHUTOMPOHULAEMbIA LWNMHAP, BHYTPU KOTOPOro NpoTekaeT
KOHTponvpyemasi XuakocTb. CHapy»u uunuHapa pacrnonaratotcsi 0OMoT-
KN anekTpomarHuta. MsHyTpu uunmuHApP MOKPLIT 3MEeKTPOU30NSLMOHHBIM
mMaTepvarioM UM BbIMOSIHEH LIENIMKOM M3 Hero. [ns cbema u3MepuTenb-
HOrO CUrHana B CTEHKax uunvMHapa guaMeTpanbHO pacrofioKeHbl [Ba
3MNeKTPOAa, KOHTaKTMPYIOLLME C KOHTPONMPYEMOM XMaKocThlo. MaTtepuan
AMEeKTPOAOB — Hepxaetowwasa ctanb 12X18H10T.

3C vHaykumm E nponopumoHanbHa cpegHen CKOpoCTU NOTOKa Xua-
KOCTM V, pPacCTOSHIO Mexay anektpogamu d (BHYTPEHHEMY AvaMETPy
nepBMYHOro nNpeobpasoBaTernis) U MarHUTHON MHOYKUMKN B:

E=k-B-d-v,

roe k — koadduumMeHT NponopLmMOHanbHOCTW.

Ana gaHHoro Tunopasmepa OMP B v d — BenMYMHbl NMOCTOSIHHLIE.
3HaveHne B C He 3aBUCUT OT TemnepaTypbl, BA3KOCTU U NPOBOAMMOCTM
XMOKOCTU MpWU YCrOBUK, YTO NPOBOAUMOCTb MPEBLILIAET 3HAYeHWe, yKa-
3aHHOE B TEXHUYECKMX XapaKTepUCTUKaX.
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N3meputenbHbIn BrIOK COAepXUT MoAyfb 00paboTkn n Moaynb WH-
Tepdenco (No 3akasy).

Mopgynb o6paboTkm obecneumBaerT:
- MUTaHe 0OMOTOK 3IEKTPOMArH1Ta;

- npvem n obpaboTky nsmepwurensHoro curHana (34C uHaykumm), onpene-
NeHve 3HavYeHus cpeaHero 06bEMHOro pacxoaa;

- npeo6pasoBaHV|e M3MepeHHOro cpenHero 06BbEMHOro pacxoga B nocne-
[A0BaTesNibHOCTb BbIXOAHbLIX MMMNYJbCHO-YaCTOTHbLIX CUrHaI10B;

- onpeaeneHne HaripasJfieHNA NOTOKa M Bbiaady CUrHana HarnpaslieHuA no-
TOKa B BMAE ypOBHA JIOrTMHECKOIro CUrHarna,

- ynpasJieHne NHouKaTtopom (I'Ipl/l HaJ'II/I‘-II/II/I);

HakonneHne obbema u BpeMeHN Hapa6OTKI/I HapacTaklownm UTOrom;

AVAarHoCTVKy paboTbl Npubopa;

XpaHeHne YCTaHOBOYHbIX AaHHbIX, >XypPHalioB CEPBUCHbLIX N HACTPOEYHbIX
napamMeTpoB, a TakKxke MnapamMeTpoB HaKOMNEHUA, BpEMA XpaHEHUA OaH-
HbIX NP OTCYTCTBUM NUTAHUA — HE MeHee roga,

3alUMTYy NapaMeTpOB HAKOMMEHUS] M YCTAHOBOYHbIX OaHHbIX OT HECaHK-
LIMOHMPOBAHHOMO A0CTYMa.

Mo 3aka3y uamepuTenbHbIA 610K BbINOMHAETCA C MHOMKATOPOM (WMC-
nonHenna OPCB-5X0J1/®), 6e3 wuwHoukaTopa (mcnonHeHuss OPCB-
4X0J1/®P), nnubo B metannmnieckom kopnyce (ncrnonHeHmns ISPCB-X45XX,
-X75XX)

Takxke, no 3akasy, Ha Moayre MHTepdEencoB MOXeT ObiTb yCTaHOB-
neH paguo TpaHcnoHaep 6nwkHero paguyca gencteua (RFID), nogoep-
xvBatowmn TexHornorno NFC B cootBeTctBum ¢ ISO 15693.

1.4.2. Pexxkumbl paboThbl

Pacxogomep MoOXeT yHKUMOHMPOBATbL B TPEX pexumax paboTbl.
MogpobHoe onvcaHve pexumoB paboTbl, MOPSAOK WX WM3MEHEeHUs U
hyHKLMOHANbHbIE BO3MOXHOCTM MpvBeAeHbl B YacTu |l HacTosiwero py-
KOBOACTBA.

1.4.3. BbiBog nHdopmauumn
1.4.3.1. MHoukaums

NameputenbHasa vHdopMauust B pacxogomepax mcrnonHeHuin PCB-
5XXX BbIBOAUTCA Ha rpadnyecKun XUOKOKpUCTaNIMYEeCKUn UHOMKaTop
(cm. puc.3), nmetowmii BCTpoeHHyto noaceeTky. KKW obecneunBaeT Bbl-
BOA OBYX CTPOK andpaBuUTHO-LMGPOBON MHpopMaLmm npu 16 cumBonax B
ctpoke. Ha XKW pacxogomepa MoryT BbIBOOUTLCA M3MepSieMble napa-
MeTPbl 1 coobLLEHMS 06 oLunbKax.

EAVHMLLI M3MEpeHMst U paspsaHOCTb MHAMKALUMM M3MEPSiEMbIX Napa-
METPOB NpuBeAeHbl B Tabn.5.
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Tabnuua 5

HanmeHoBaHue Kon-Bo 3HaKoB MHOMKaLIUK
Obo3Ha4yeHne En. nam.
napametpa Luenas 4YacTtb Opo06. YacTb
0 CpenHuih 06 beMHbIN Mg/q, /MUK 10 10 3
pacxof

Vv CymMMapHbI 06bem e 109 3
(HapacTaLnm NTorom)

Ve O6bem npsiMoro NoToka e 109 3
(HapacTatoLwmm UTorom)

V- O6bem obpaTtHoro nortoka e 109 3
(HapacTawLnmM NTorom)

T Bpems HapaboTkm 4ac, MIH 10 10 5
(HapacTatoLwmm UTorom)

Kp KoadhpuumeHTsl yHUBEp- i no5 4

canbHbIX BbIXO40B
K, P MeTponorunyeckne koachdu- i 103 6
LUMEHTBI
KCB, KCl KoHTponbHble cyMmMbl 6a3bl i 6 i
W NporpaMmbl
NMPUMEYAHNA:

1. 3HayeHve pacxoga npy o6paTHOM HanpaBrieHUM MOTOKA, a TaKkke OoTpu-
LuaTesnbHble 3Ha4YeHUs1 CyMMapHoro obbema n o6bema obpaTHOro noToka
VHOMUMPYIOTCS CO 3HAKOM MUHYC.

2. CymmapHbin 06beM onpeaensieTcsl Kak cymma o6bemMoB, HAKOMMEHHbIX
npy npamom (NonoXxutenbHoMm) n obpaTtHoM (OTpuUATENBHOM) Hanpas-
NEeHVAX NOTOKa, C Y4eTOM 3HaKa HanpaBrieHWst MOTOKa.

3. MNocne nepenoJyiHeHna cHeT4YMKa HaKkornreHnAa CoOoTBETCTBYIOLLIErO obbema
MHOWKaUuA nNnpoaoinKaeTCcd C HyleBOro 3Ha4eHud.

Koabl HelTaTHbIX EonHnua
CUTyaumi n3mMepeHus
Q0 WU n
V+ = 578423

/
ObosHaveHue /3mepeHHoe
napameTpa 3HayeHne

Puc.3. Bug nHaukatopa pacxogomepa

HaGop vHOMUMpyeMmbix napameTpoB, eOuHULbl M3MEPEeHUsi, nepuos
VHOVKaUMM, a Takke OTceyka Mo vMHAMKauuM MOoryT yCTaHaBnMBaTbCS MO
3akasy npu BbiMycke U3 MPOM3BOACTBA WM Ha 0ObekTe Npu BBOAE B
aKcnnyaTauuio.

MapameTp Mepuoa MHAMKaUMKM (Bpemsa OTOOpaKeHust ogHoro na-
pameTpa Mpu aBTOMATUYECKOM MEPEKOYEHUN UHOUKaUUM) 3agaeTcs
nporpammHo B npegenax ot 1 go 100 ¢, TMNOBOE 3Ha4YeHWe Npu noctas-
Ke — 3 cC.
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[Mpy HanNM4MM HewTaTHOM cuTyauum B paboTte TpybonpoBoda wunn He-
ucnpaBHOCTU npubopa B NEPBON CTPOKE MHAMKATOpa oTobpaXkarTcs Co-
oTBeTCcTBYyOWME cumBonbl (puc.3). HasHayeHuss CMMBOSOB yKasaHbl B
YyacTtu Il HacTosLero pykosoacTBa.

1.4.3.2. YHuBepcarnbHble BbIXObl

Pacxogomep umeeT ABa yHMBeEpCarbHbIX ranbBaHUYECKN pa3Bsa3aH-
HbIX BbiXxoAda. Bbixogbl yHVMBepcarnbHbl Kak Nno BO3MOXHOMY pexvMmy pa-
60Tbl (4aCTOTHBIN, UMMYIbCHBIA UMW NOTMYECKUI), TaK 1 MO HAa3HAYEHUIO.

Pexum paboTbl, Ha3HayeHre, a Takke napameTpbl paboTbl BbIXOAOB
3afalTcsa NporpamMMHO MpW BbiMycke U3 npovsBoacTea. [Mpu Heobxoau-
MOCTW OHM MOTyT ObITb M3MEHeHbl Ha OObekTe NMpu BBOAE B 3KCnyaTa-
umo. MogpobHoe onmcaHve HasHa4YeHWn, PeXMMoB paboTbl U HacTpaw-
BaeMbIX MapamMeTPOB YHMBepCcarbHbIX BbIXOAOB MNpuBeadeHbl B Yactu |l
HaCTOsILLIEro pPyKOBOACTBA.

[na obecneveHnss CONPSXKEHUSI C Pa3NNYHBIMK TUNaMM NPUEMHUKOB
nMTaHne OKOHEYHOro Kackada yHMBepcarbHOro Bbixoga MOXET Ocylle-
CTBMATLCSA KaK OT BHYTPEHHEro MCTOYHUKA MUTaHUSA — aKTUBHBIN PEXMM
paboTbl OKOHEYHOro Kackaga, Tak U OT BHELLHEro UCTOYHVKa — MaccuB-
HbI peXxXuM. o yMOnYaHMIO OKOHEYHble Kackadbl YHMBepCarbHbIX BbIXO-
AoB paboTatoT B NaccuBHOM pexume. [Npn HeobxogMMoCTH UCrnonb30Ba-
HUS1 YHVBEpCalbHbIX BbIXO4OB B aKTUBHOM pexume Heobxoaumo nepe-
BecTu nepeknovatenm SK1 n SK2 Ha moayne obpaboTkm B NONOXeHWe
«ACTIVE». CxeMa OKOHEYHOro Kackaga v onMcaHue ero pexmmon pabo-
Tbl NpuBeAeHbI B [NpunoxeHum B.

PekomeHgaumm no BbIGOpy pexxmmoB paboThbl yHMBEPCAsbHbIX BbIXO-
AoB npu pabote ¢ Tennosblucnntenamm «B3JIET TCPB» npvBeneHbl B
Mpunoxerum .

AnvHa nuHUM CBSI3M MO YHMBEPCaribHbIM BbIXO4aM B MMMYSIbCHOM U
4YacTOTHOM pexumax — 4o 300 m.

3HauyeHus1 YCTaHOBOYHbIX NapamMeTpoB NpW BbiMyCke M3 NPOM3BOACT-
Ba npvBeaeHbl B MpunoxeHun A yacTu |l HacTosiLero pykosoacTtea. [Mpu
HEeOOXOAMMOCTUN B KapTe 3aka3a MoryT ObiTb yKasaHbl Apyrve 3HayYeHus
napamMeTpoB.

Ana Mogmdukaumm 3HayYeHUn YCTaHOBOYHBLIX MapamMeTpoB pacxodo-
Mepa Ha obbekTe HeobxoaVMbI:

- aganTep curHanos USB-OP (noctaBnsieTcsa no 3akasy);
- nporpammHoe obecnedeHne «Monutop Jlant M».

MogkntoyeHne agantepa curHanoB USB-3P npousBoautcs B COOT-
BeTCTBMM C [NpunoxeHnem b MHCTPYKLMM MO MOHTaXYy.
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1.4.3.3. TpaHcnoHaep 6nwkHero paguyca gencteusa (RFID).

Mo 3akasy pacxogomep MoxeT ocHawatbcs RFID meTkon, yctaHaB-
nvBaemMon Ha moayne wHtepdencoB (ucnonHenns IPCB-5X0J1/®), yto
NMo3BONSET MPOU3BOAUTb CHUUTbIBAHME TEKYLLUMX U3MEPEHHbIX 3HAYEHWI
pacxoga v HacTpoevHon nHdopmaumn. [ns atoro Heobxoamm cmapTdOH
Ha 6a3e Android, nogaepXuBaKLLMA TEXHOMNOMMIO KOMMYHMKaLUM 6rmx-
Hero nonsa (NFC).

Ana vnenonHenns 3PCB-4XX J1/® no 3akasy MoXeT NocTaBnsATbCA
moaynb RFID, koTopbii ycTaHaBnvMBaeTcs B pasbeM XP2 nnatbl Moay-
na obpabotkm (puc.b.10), n obecneunBaeT BO3MOXHOCTb BecnpoBOaHO-
ro CUUTbIBaHUS MHAOPMaLUMM M3 pacxogomMepoB 6e3 mMoayns uHtepden-
COB.

[MporpammHoe obecrneveHne JOCTYNHO Ha cawvte vzljot.ru. Mogpo6-
Hoe onucaHue ucnonb3oBaHus TexHonorm NFC ons paboTbl ¢ pacxogo-
MepoM npueeaeHo B vacTu Il HacToswero pykoBoacTea rno aKcnnyara-
Lum.

1.4.4. Peructpauus pe3ynbtaTtoB paboThbl

PesynbTaTbl 3amMepeHui U BblYUCIIEHNA 3aNUCbIBAlOTCA BO BHYTPEH-
HMe apxuBbl Npubdopa: YaCoBOW, CYTOYHbINA, MECAYHbIN.

nyGuHa apxmMBOB COCTaBNAET:
- yacoBoro — 1440 3anuce;
- CYTOYHOro — 365 3anucew;
- MecH4Horo — 72 3anvcw.
CTpyKTypa apxvBHOWM 3anncu:
- BpeMs 3anucy;
- V+, 06bem ons npssAMOro HanpaeneHNs NOTOKa HapacTaroLWUM UTOTOM;
- V-, 06bem gnga obpaTHOro HanpaefeHns NOToKa HapacTarLUM UTOIOM;
- obwee Bpemsi paboTbl npudopa;
- BpeMsi Hanuius HC 3a nHTepBan apxuBMpoBaHUS;
- donarn HC, BO3HMKaBLUMX 3@ UHTepBar apXMBMPOBaHWS;
- KOHTPOSbHasA CymMma 3anucu.

1.4.5. CepBUCHbIe (pyHKLUU

B pacxomomepe MMeeTcs BO3MOXHOCTb YCTAHOBKWM OTCEYEK CHU3Y
Mo M3MEPEHUI0 pacxoda B MPoLEeHTax oT 3HadyeHuss Q... Mo HapacTa-
Huto, Mo ybbiBaHMIO, a Takke OTCeYKM MO MHAMKATOPY, a Takxke
peanusoBaHa pyHKLMS 06paboTKN M3MEPUTENIbLHOrO CUrHamna ¢ NoOMOLLbHO
unbTpa M aganTMBHOrO anroputMa aBToMaTta YCTAHOBKM pacxoaa.
KoHcTaHTa dounbTpa curHana pacxoga v napameTpbl aBTomaTa yCTaHOB-
KW pacxofa onpeaensioT Bpems peakuuy npubopa Ha M3MeHeHue pac-
xoaa.
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B pacxogomepe guarHoCTMpyeTcsl HellTaTHasi cuTyauus no Kpute-
puto «nyctasa Tpybay» npu NpeBbILLEHNN YPOBHS 30HAUPYIOLLEro CUrHana,
nogaBaeMoro Ha SnekTPOoAbl, HaZ MOPOroBbIM 3HAYEHMEM, 3anMCaHHLIM
B pacxogomMep no pesynbrartam KannmbpoBKM Ha MycToM TpybonpoBoae.
MoporoBoe 3HayeHVe curHana paccyYUTbIBAETCA Kak coTasd 4acTb OT
3TanoHHOrO (KanmMbpoBOYHOrO) M OTOBpaxkaeTcsi B MNpOLEHTax B Mpo-
rpamme «Mownutop Jlant My.

MNMoppobHoe onmcaHve HacTpPOeK CEpPBUCHBbIX (PYHKUMIA NpvBEAEHO B
YyacTtu || HacTosLlero pykoBoacTBa.

1.4.6. KoHCTpYyKLMA

MpoToyHas 4YacTb pacxogomepa, B 3aBMCMMOCTM OT Buaa npucoe-
AVHEHVS1 K TPyGONpoBOAY, BhIMOMHAETCS B Pa3HbiX KOHCTPYKTMBAX:

- o4 npucoeguHeHne Tuna «caHaBudy (DN10-DN150), korga MNP ¢ no-
MOLLIbIO LUMUMEK 3axKuMaeTcsl Mexay ABYMS dornaHuamu, npyvBapeHHbIMU
K KOHUam TpybonpoBoaa B MECTE BPE3KM pacxo4oMepa;

- donaHuoBanHon (DN20-DN300), koraa dpnaHubl MNP kpenatcs 6ontamm
K OTBETHbIM doniaHuam Tpybonposoaa.

KOHCTPYKTMB MPOTOYHOM YacTh yKasbiBaeTCA B KOHLE 0DO3HaYeHus
ucnonHeHus pacxogomepa 6yksown: J1 — nog npucoeguHeHe Tvna «CaH-
aAsnd», ®© — cbnaHLoBaHHbIN.

BHyTpeHHsa nosepxHocTb MNP yTepyeTca gproponnactom, nonu-
ypetaHoM nwmbo [P nonHOCTb BLINOMHAETCS U3 BbICOKONPOYHOIro
TEPMOCTOMKOro nonmmepa.

NcnonneHnns 3PCB-470J1 n 3PCB-570J1 nsrotasnmeatoTcst TONbKO C
doyTepoBKon PTOPONIACTOM.

Ha Ttopuesble nosepxHocTu MNP ¢ yTepoBkon propornnactom ang
npegoxpaHeHns ee B MpoLiecce MOHTaXa W 3KcrnlyatauuMm yctaHaBliv-
BalOTCH 3alUMUTHbIE KOSbLiA U3 HepkaBerwen ctanu. [uameTpbl 3awmT-
HbIX Koney, npu ucnonb3oBaHum draHues no NOCT 33259-2015 wcnon-
Herna F (ucrionHens 3%) obecneunBaloT COOCHOCTb BHYTPEHHEro KaHa-
na MNP n oTBeTHbIX brnaHueB. Kpome aToro, Hanmuyne y 3alumTHbIX KO-
ney, doraHUOBaHHbIX pacxogoMepoB 3a3eMrstolero fenectka obecne-
YMBAET OJNIEKTPUHECKM KOHTAKT pacxogomMepa C M3MEPSEMOM XKWUOKO-
CTblO MNPV YCTAHOBKE WX B MMacTUKOBbIE (MeTannonnacTukosble) Tpybo-
npoBoAbl.

NameputenbHbii 6OK COAEPXUT OOHY WM ABE MNedvaTHble nnatbl.
Mnata moayna obpaboTkM pasmellaeTcss B KOpryce M3MepUTErbHOro
6rnoka, a nnata Mogyns MHOMKauMmM C MHOWKATOpOM (Npy Hanudmn) — B
NMpo3payHoM KpbillKe Kopnyca (nvuesown naHenun). Mexay cobown oHu co-
eQVHAITCA CUrHanbHbIM WendgomM. Ha nnaty mogynst o6paboTtku ycTa-
HaBMMBaeTCA BHYTPEHHAS 3allMTHasA KpbILWKa, KOTOpasa Kpenutca K nna-
Te ABYMSI BUHTAMW U MPU 3TOM KOHTAKTHblE Mapbl paspeLueHns Moangu-
Kauum KannmbpoBOYHbIX U CEPBUCHBIX MAapaMeTPOB OCTAOTCH OTKPbITbIMMN.
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Kopnyc mameputenbHoro 6rioka, BbIMOSIHEHHbIN U3 MeTanna, cHab-
XEH KPbILLKOW, KOTOpast COEAMUHSIETCS C KOPMYyCOM Mpu MOMOLUM HIDKHEWN
NMOBOPOTHOW NETM N CKPENNSETCH C HAM BUHTaMM.

BBoa kabensi nuTaHna u curHanbHbIX Kabenemn ocyLlecTBnseTcs Je-
pe3 ABa kabenbHbIX repMoBBOAa TuNopasmepa Pg7, npeaHasHayeHHbIX
Ana kabenen Kpyrrnoro ceveHuss HapyxHbiM guvametpom ot 3,0 go 6,5
MM.

Koxyx [P co ctonkon ucnonHeHnmn IPCB-XXO0J1 Tunopasmepos
DN10...DN8O BbINonHsAeTCA U3 nonvmMepa u COCToUT U3 ABYX MOSIOBUH,
coeavHaeMbix 4-ms BuHTaMu. Koxyx kopnyca co ctovikon ans DN10O,
DN150 BbinonHaeTcs M3 MeTania U HepasbeMHbIM. Y (prnaHuoBaHHbIX
ucrionHeHun IAPCB-XXX® koxyx MNP co ctonkon ana sBcex DN metan-
FNINYECKUN.

Knemmon 3aliMTHOrO 3a3emreHust pacxogomepa CIYyXUT BUHT Ha
B, K KOTOPOMY KpendaTcs anekTpuieckme NpoBOOHVKN ANA cCOeUHEeHUS
C OTBETHbIMW doriaHLamn Tpybonposoaa.

Pacxogomepbl nepeyvmcrieHHbIX Bbille WUCTMOMHEHUN N TUNOpa3MepoB
yCTaHaBNMBalTCA B MeTannuieckue Tpybonposoabl. Takke BO3MOXHA
yCTaHOBKa pacxo4oMepPOB Nog npucoeguHeHne tuna «caHgsud» (DN10-
DN100) B nnacTtukoBble (MeTanmonnacTMkoBble) TpybonpoBoabl Npu Uc-
Nnosfb30BaHMM KOMMNekTa npucoeguHutensHon apmatypbl «B3JTET KMA»
Ne4 (ana nnacTukoBbIX TPy6onpoBoaOB).
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1.5. MapkupoBka v nnombupoBaHue

1.5.1.

Ha nepeaHen naHenu namepurensHoro 6rnoka OMP ykasbiBatoTcs:

- HaMeHoBaHue 1 06o03Ha4veHne nNpudopa;

- TOBapPHbIA 3HAK W IOrOTUMN OUPMbI-U3rOTOBUTENS;
- 3HaK yTBepXAeHVs TUna cpeacTBa M3MEpPEeHUs!;
- HaNps>KEHVEe NUTaHNUS pacxo4oMepa;

- TeMnepartypa I/I3MepFleMOI7I XMOKOCTWU.

1.5.2.

1.5.3.

Bug ucnonHeHnust n tunopasmep 3MP ykasbiBaOTCA Ha OTAEMbHbIX
Wnnbavkax, pasmeLleHHbIX Ha kopnyce UB.

Ha Topue kopnyca Wb mapkupoBaH repMoBBoOA Kabernsa nuranua =24
B. Ha npotvBononoxHomMm Topue Koprnyca 3akpenneH WuibAuk ¢ 3aBo-
ACKVMM HOMEPOM pacxogomepa.

Mocne nosepku pacxogomepa MroOMOMPYeTCs KOMMNa4YoK KOHTaKTHOM na-
pbl J3 paspelwenns MoaudvKaumnm  KanubpoBOYHbLIX MNapamMeTpoB
(pvc.B.9).

Ana obecneyeHns aNEKTPUHECKOrOo KOHTaKTa NepeMblYKU C KOHTaKT-
HOW Mapon B TeYeHWe MEXMNOBEPOYHOIro WHTepBana nepen yCcTaHOBKOM
nepemMblYK1 HeOBXOANMMO HaHECTU Ha Hee TOKOMPOBOASLLYHO CMa3Ky (pe-
KomeHayetca JlC-98).

Takke NNOMOUPYIOTCA BUHTbI KPEMMEHMs 3aLUUTHON KPbILKM MOaYIs
06paboTkn nnombor 3aBoga-U3roTOBUTENS.

Konna4yok KOHTaKTHOW napbl paspelleHns MoaudukaumMm CepBUCHbIX Na-
pameTpoB J4 MoXeT 6biTb ONIOMOMPOBaH MoCne NPOBEAEHUS MyCKOHa-
nagoYHbIx pabor.

Ha paHHylo KOHTaKTHYl0 mapy Takke pekoMeHOoyeTCcs HaHeCTU TOKO-
NPOBOASILLYIO CMa3Ky.

Kpome TOro, Ans 3awmtbl OT HECAHKLMOHMPOBAHHOrO AO0CTyna npwu
TPaHCMOPTUPOBKE, XpPaHEeHUM UM 3KChnyaTauum MoxeT ObiTb onnomobu-
poBaHa KpbllKa MnacTtMaccoBoro usmepurenbHoro 6noka (puc.b.8a),
WUNn gBa BUHTA, CKpennsoLwme Kopnyc MeTannn4eckoro n3mepurenbHoro
6roka (puc.5.86).
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2. AICNONb30OBAHUE MO HASHAYEHUIO

2.1. AkcnnyaTtauMoHHbIe OorpaHn4YeHus

2.1.1.

2.1.2.

2.1.3.

Okcnnyataums  pacxogomepa  [LOfKHa NPOM3BOAUTBCA B YCrOBUSAX
BHELUHNX BO3OEWCTBYHOLUUX (PAKTOPOB, He MpeBbILAKLWMX A0NYCTUMbIX
3Ha4YeHun, OroBOpPEHHbIX B M.1.2.6.

Pacxogomep MoXeT ycTaHaBnMBaTbCsi B BEPTUKANbHOM, FOPU3OHTarlb-
HOM WINM HaKMOHHOM TPyGonpoBoAe. YCTaHOBKA MPSI3EBUKOB MM crieu-
anbHbIX PUNLTPOB He TpebyeTcs.

ToyHass n HagexHas paboTa pacxogomepa obecrneymBaeTcsi Npu Bbl-
nosnHeHun B Mecte yctaHoBku MNP cneayowmx ycnoBum:

- OTCYTCTBYET CKOMneHne Bo3ayxa,

- AaBJrieHne XnaKoCTn UCKI4vaeT ra3006pasoBaHme B prGOHpOBOﬂe;

2.1.4.

Ha Bxoge u Bbixoge [P nmeloTcs NPSAMOnMHENHbIE YyYacTku Tpybonpo-
Boaa cootBeTcTBylowen anvHbl ¢ DN, pasHbiM DN TP, Ha aTtux yyact-
KaxX He OOSMKHO OblTb HWMKaKUX YCTPOWCTB UMM 3NIEMEHTOB, BbI3blBaOLLMX
N3MEHEHME CTPYKTYPbI NOTOKA XUOKOCTY;

BeCb BHyTpeHHU 06bem kaHana [P B npouecce paboTbl pacxogomepa
3anosiHEH XUOKOCTbIO;

HaNPS>KEHHOCTb BHELLHEr0 MarHUTHOIO MOJISi MPOMbILLIIEHHON YaCTOTbl HEe
npesbiwaet 400 A/m.

BHUMAHME! 3anpewaetcsa Ha Bcex atanax pabotel ¢ OMP ka-
caTbCsl pyKamu aneKTpoA0B, HAXOASLWMNXCS BO BHyTpeHHeM kaHane MMP.

PekomeHgaumm no BbIOOPY MecTa YCTaHOBKM W MpaBuria MOHTaxa
(oemoHTaxa) pacxogomepa, onvcaHve Habopa 3nemMeHTOB apmatypbl, a
TaKkke KoMmnnekta npucoeguHutensHon apmatypbl «B3JIET KIMA» wmano-
XeHbl B AOKyMeHTe «Pacxogomep-cyeTyumnk anekTpomMarHuTHbIn « B3NET
OP». Mogudukauma Jant M. UHCTpykuus no MoHTaxy» B41.00-00.00
M.

Tvn 1 cocTaB KOHTPONMPYEMOW XUOKOCTU (HanmuymMe W KOHLEHTpaLums
B3BECEW, MOCTOPOHHMX XMUOKOCTEN W T.M.), @ TaKkKe COCTosiHue Tpyobo-
NpoBOAA He AOJMKHbI NMPUMBOAUTL K NMOSIBIIEHNIO OTIIOXKEHWUI, BISIOLLMX HA
paboTOCNOCOBHOCTDL M METPOJIOIMYECKME XapaKTEPUCTUKN pacxogomMepa.

HAns obecnevyeHuss pabomocnocobHocmu pacxodomepa 8 cuc-
meme, ucnonb3yroujell y2onbHbIil hunsmp, Heo6xodumo criedums
3a e20 ucnpPasHOCMbI0.
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2.1.5.

2.1.6.

2.1.7.

HeobxooumocTb 3almMTHOrO 3asemMrieHusi npubopa onpeaensieTcs B Co-
oTBeTCTBMM C TpeboBaHuamMu rmaebl 1.7 «[lpaBun ycTponucTBa 3MeKTpo-
YCTaHOBOK» B 3aBUCUMOCTU OT HanpshKeHUs1 NUTaHUS U yCNnoBuW pasme-
LeHust npubopa.

MonHuesawmta obbekTa pasmMelleHuss Npmbopa, BbINOSIHEHHAA B COOT-
BeTCTBUM C «M/HCTpyKUMEN NO YCTPOWUCTBY MOJSIHME3ALLUTbI 34aHUNA, CO-
OPYXXEHVUA W MNPOMBILLIIEHHbIX KOMMYHUKauuiy CO153-34.21.122-2003
(ytBepxaenHon [lMpukazom MwuHaHepro Poccum Ne280 ot 30.06.2003),
npeaoxpaHseT npubop OT BbIXoA4a W3 CTPOS MPU HanMMYMM MOJSTHUEBBIX
pas3psaos.

TpeboBaHMA K yCNOBUSIM 3KCMnyaTauum n BbIbopy Mecta MoOHTaxa, npw-
Be[leHHble B HACTOALLEN JKCMNiyaTauMoHHOM AOKYMEHTaUUW, YYUTbIiBaOT
Hanbonee TUNMYHbIE BHELLUHME PaKTOpbl, BNusOWMEe Ha paboTy pacxo-
aomepa.

Ha oGbekTe akcnnyaTtaumm MOryT CyLlecTBOBaTb WM BO3HWKHYTb B
npouecce €ero aKchnyataumMm BHelHWe akTopbl, He mnogaaroLimecst
npeaBapuUTenbHOMY NPOrHO3Y, OLEHKE UMW NPOBEPKE M KOTOpble Mpous-
BOAMWTENb HE MOT Y4ecTb Npu paspaboTke.

B cnyyae nposiBnenvs nogoGHbIX (bakTOpOB crieqyeT HamTu MHoe
MEeCTO 3Kchrnyatauuu, rae gaHHble (pakTopbl OTCYTCTBYKOT WIW He OKa-
3bIBaAOT BAMSIHUA Ha paboTy nsgenus.

2.2. Bbibop TMNopa3smepa pacxogomepa

2.2.1.

2.2.2.

2.2.3.

2.2.31.

Bbibop Tvnopasmepa pacxogomepa onpefenserca gvana3oHOM pacxo-
poB B TpybonpoBoge, roe 6yaet ycraHaBnvBatbes MNP, Ecnm guana-
30H pacxofoB Ans gaHHoro TpybonpoBoda yknagbiBaeTca B Avana3oH
pacxofoB HeCKOSbKux TunopasmepoB OMP, To onpenensaTb HyXHbIN TW-
nopasmep pekoMeHOyeTcs Ucxoas U3 3afaHHoro npeaesibHoro 3HavyeHus
noTepb Hanopa.

Ecnn 3HadeHne DN BbibpaHHOro Tunopasmepa OMP mMeHblle 3HadeHus
DN Ttpy6onpoBoga, Kyga npegnonaraetca yctaHasnmeatb [P, To ang
MOHTa)ka B TpybOMnpoBOA4 WCMONb3YyOTCA MepexofHble KoHyca (KOHMY-
30p ¥ anddysop).

Onpegenutb rmapaBnnyeckme noTepyn Hamopa B cucTeMe <KOHQY30p —
MNP — guddpysop>, NpMBeeHHOM Ha puc.4, MOXHO MO HKenpuBeaeH-
HOW mMeToauke.

McxogHble ganHHble ansi onpepgeneHnsa noTepb Hanopa.:

- 06bEeMHbIV pacxo XMOKoCcTU B AaHHOM TpybonpoBoae -Q  [MM];
- DN noaBogasuero Tpybonposoga -D1  [mwMm];
- DN MNP -D2  [mwMm];
- DN oTBOAsiLWero Tpybonposoaa -D3  [mmMm];
- Yros1 KOHYCHOCTM KOHJpy3opa -oay  [rpaa);
- Yrosi KoHycHocTu anddoysopa -a3 [rpaa);
- ONVHA NPSIMOSIMHENHOMO y4YacTka - [MMm].
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le—

/2 | osl2

1 — KOH@by30p; 2 — MONHOMPOXoOHas wapoeasi 3adsuxka;, 3 — [II1P;
4 — Qupgpysop.

Puc.4. Cxema Tpyb6onpoBoaa B mecte yctaHoBku [IP.

2.2.3.2. CornacHo M3BECTHOMY MPUHLMNY Cyneprnosvumm CyMMapHble NoTepu Ha-
nopa h, B cucteme <koHgysop — MNP — gudpdysop> cknagbiBatoTCs U3
MECTHbIX MOTepb Hamnopa B KOHdy3ope hyq, NPSMOMMHENHOM y4acTke
(anwmHom 1) hy,, v anddysope hys:

MoTepu Hanopa B KOH(py3ope onpenenatTca no rpaduky puc.5a,
roe V, — CKOPOCTb MOTOKA XMUOKOCTU B MPSAMOSIMHENHOM y4yacTke. ['padmk
3aBMCUMMOCTU MOTEPb Hamopa OT CKOPOCTWU MOTOKa paccyuTaH Ansa yrna
KOHYCHOCTWU KOHpy3opa oy = 20 °. [Ana onpegeneHnsi CKOPOCTU NoToka
XUOKOCTU MO 3HA4YeHnt0 obbemHoro pacxoga Q MOXHO BOCMOSb30BaTh-
cq rpadouKoM puc.6 nnm opmyIion:

Q(M3/q) x10°.

V(o) = 0,97 DN?(Mmm)

[MoTepn Haropa B NPSIMOSNIMHEMHOM yyacTke ornpefensitoTcs rno rpa-
duky puc.56. Mpadmk 3aBMCUMOCTM MOTEPL Hanopa OT CKOPOCTM MNOTOKa
paccuuTaH Ansi OTHOLUEHUA ASTMHBI NPSIMOSIMHEMHOIO y4acTKa K guameTpy
15; 20; 25 n 30.

MoTepn Haropa B auddysope onpenensoTcs no rpaduky puc.5s.
padnk 3aBUCUMOCTM MOTEPb Hamopa OT CKOPOCTW MOTOKA paccyuTaH
Ans yrna KoHycHocTu gudpdpysopa oz = 20° M OTHOLEHUA HanbonbLUero
AvameTtpa guddysopa K HammeHbLemy 2,0; 2,5; 3,5 n 4,0.

NMPUMEYAHUE. TporpammHoe obecneyenve Ans nNpoBeAeHUs
YTOYHEHHOrO pacyeTta noTepb Hamnopa B cucteme <koHdysop — [P —
Avdppysop> nocTaBnsgeTcs no 3akaasy.
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a)

h,, M BOA.CT.
0,4
0,35 -
0,3 1
0,25 -
0,2 4
0,15 -
0,1 1
0,05 -

0)
h,.2, M Bog.CT. I/D,
12
10 A 30
25

8 1 20

6 - 15

4

2

0

1 12 v, mlc
B)

h,.3, M BOA.CT.

3 ; ; ; ; ; ; ; ; ; ; Ds/D,
P33 DU U S S AU SRS SO X

3,5

2 1 125
1,5 - 2,0

1 -
0,5 -

0 -

1 12 v, mic

Puc.5. lpacdmkmn 3aBucumocten notepb Hanopa B KOHcpy3ope (a), npamo-
nuHenHoM y4acTtke (6) n anddysope (B).
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Puc.6. pachmk 3aBUCMMOCTM pacxoaa XUAKOCTU OT CKOPOCTU NOTOKa Ans
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Puc.7. Npachuk 3aBUCUMOCTU NageHUs AaBfIeHUS OT CKOPOCTU MOTOKa npw
MCMONIb30BaHMU PacxooMepoB C NPAMOYrofibHbIMU BCTaBKaMM.
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2.3. NMNoproTtoBKa K paboTe

2.3.1.
2.3.1.1.

2.3.1.2.

2.3.1.3.

Mepbl 6e3onacHocTH

K paboTe ¢ pacxoaoMepoMm [ornyckaeTcs 06CMyXXvBaloLWWiA nepcoHann,
U3YUMBLLWIA SKCTITyaTaLMOHHY0 OKYMEHTaLMIO Ha U3dernve.

Mpw NnoaroToBKe M3genusa K UCNoNb30BaHWIO U B NMpouecce aKcnnyaTauum
AOSKHbI cobnopatbca «lpaBuna TEXHUYECKOW IKCMyaTaumm 3NeKTpo-
yCTaHOBOK noTpebutenen» u «MexoTpacneBble npaBuna Mo oxpaHe
TpyAa (MpaBuna 6e3onacHOCTL) Npu SKCAyaTaumm 3NeKTPOYCTaHOBOKY.

Mpy npoBedeHuM paboT C pacxoAoMepoM OnacHbIMU dhakTopamu Ans
yeroBeka ABMNAKTCA:

Hanps>KeHMe NepeMeHHOro Toka (C OEeWCTBYHIOLLMM 3HaveHvnem Ao 264 B
yactoTon 50 u);

- naBneHue B Tpybonposoae (ao 2,5 Mra);
- Temnepartypa pabouen xugkoctn (ao 150 °C);

2.3.1.4.

2.3.1.5.

2.3.2.

Apyrue ¢akTopbl, CBsi3aHHble C npodunem u cneumdukon obbvekTa, rae
NPOM3BOAMUTCH MOHTaX.

3anpelyaeTca MCNonb3oBaTb Pacxo4oMepbl Npu AaBneHum B Tpybonpo-
Boae 6onee 2,5 Mla.

B npouecce paGoT No MOHTaxy, NyCKOHanaake Win peMOHTY pacxono-
Mepa 3anpeLlaeTcs:

NPOV3BOAUTL MOAKIMIOYEHNS K PacxXo[oMepy Wn 3ameHy aneKkTpopaauo-
SNEMEHTOB MPW BKITKOYEHHOM MUTaHUK;

AEMOHTaX pacxodomepa U3 TpybonpoBoda A0 MOSMHOMO CHATUSA OaBrie-
HUSA Ha y4YacTke TpyGonposoaa, rae Npou3BoaATCa paboThl;
MCMONb30BaTh HEWCMpPaBHbIE 3MEKTPOPaaNoNpPUOOpPbI, 3NEKTPOUHCTPY-
MeHTbl NMbo 6e3 MOAKIOYEHUS X KOPMYCOB K MarucTpanv 3aliuTHOro
3a3eMrieHus.

Mpw BBOAE B akcnnyaTauuto AMP gomkHoO 6biTb NpOBEPEHO:
COOTBETCTBME HAMPSHKEHUSA NMUTAHUS 3a4aHHBbIM TEXHUYECKUM XapakTepu-
CTUKaM;

COOTBETCTBME HaMpaBIieHVs CTPESiKU Ha Kopryce pacxogomepa Hanpas-
NEHM0 NMOTOKA XUAKOCTM B TpybonpoBoaeE;

COOTBETCTBME AJTMH NPSIMONMHENHBIX Y4aCTKOB Ha Bxoae u Bbixoge OMP;
NPaBWUNbHOCTb MOAKIMKYEHMS pacxogomMepa W B3auMOAENCTBYHOLLErO
0bopyaoBaHMA B COOTBETCTBUM C BbIBpaHHOM CXEMOW;

NPaBWUIbHOCTb U COOTBETCTBME 3adaHHbIX PEXMMOB paboTbl U 3HAYEHWN
HaCTPOEYHbIX MapamMeTpoB BbLIXOLOB pacxogoMepa U BXOAOB B3auMO-
AencTeytoLero obopygoBaHus.

Mpn akTMBHOM pexume paboTbl OKOHEYHOro Kackaga yHuBepcanb-
HbIX BbIXOAOB pacxogomMepa, 3a4aHHOM YCTaHOBKOM repeksiodartenem Ha
nnate moayns ob6paboTkM pacxogomepa, BXOA MPUEMHMKA CurHana
AOIDKEH HAaXoOUTbCA B MAaCCUMBHOM pexmnme (KOMOMHaUMA peXuMoB «akK-
TMBHbIN BbIXOL — NACCUBHbIN BXOA»).
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Mpy naccuBHOM pexume paboTbl OKOHEYHOTO Kackada yHMBepcarb-
HbIX BbIXOOOB pacxogomMepa BXo4d npuemMHuka OoJnkKeH HaxoauTbCA B ak-
TVBHOM pexuMe (KOMBMHaLMA PEeXMMOB «MaCCUBHbIN BbIXOO — aKTUBHbI
BXO4»).

2.3.3. Pacxogomep npu nNepBOM BKIHOYEHUM UMK Mocre ANUTenbHOro nepepbl-

Ba B pa60Te roToB K 3KCMnnyatauun nocne:

- 30-MuHyTHOM nNpoMbIBkM [P noToKOM XuakocTu;

- 30-MyHYTHOrO nporpesa pacxogomMepa.

2.3.4. Nepen BBOAOM B 3KChnyaTaumio HEOOXOAMMO OMNOMOMPOBATbL pPacXo-

AoMep M 3a4BWKKM Gannaca (Npu ero Hanu4um).

2.4. NMopsanok padoTobl

2.4.1.

COaHHbIM B 3KCnnyaTaumio pacxogomMep paboTaeT HenpepbiBHO B aBTO-
MaTU4ECKOM pexume. 3HayeHns U3MepsieMblX NMapameTpoB MOTYT Cuu-
TbiBaTbCS C MHAUKATOPA (Npy HaNu4uK).

CocTosHne pacxoomepa oTobpaxkaeTcs Npu NOMOLLM CBETOAMOA-
HOTO MHAMKATOpa, PacnoNIOXXEHHOro nofd NPO3payvHo KPbILLKOW Moayns

obpaboTku (puc.8).

—= &

BEIET 3 (3]

PACXOLOMEP CHE THUK INEKTPOMATHUTHBIA
mopHcmrauma Nanr M

Puc.8. MecTto pa3melyeHns cBeToaMOAHOro MHAMUKaTopa.

2.4.2.

2.4.3.

YacTtoTa nynbcaumn ceetoamona B pexvme PABOTA:
- 2 pasa B cekyHay — paboTta pacxogomepa 6e3 owmnbok;
- 1 pa3 B 3 CeKyHabl — AnarHoctupoBaHa owumbka «lyctas Tpybay;

- 4 pasa B CekyHy B TeYeHve 3 CeKkyHa v Aanee naysa 3 ceKyHabl —
AVarHocTupoBaHa oliubka «HeT HyneBoro noteHuyana;

- 5 pa3 B cekyHgy — gmarHoctMpoBaHa nobas gpyrasa owumoka.

B pexumax CEPBWC un HACTPOWKA uactoTta nynbcauui cBeTo-
avopa 1 pas 3a 10 cekyHg. Owubku B paboTte pacxogomepa npu 3ToM
He OWarHoCTUPYHOTCA.

[MepeyveHb BO3MOXHbIX HEWUCMPABHOCTEN, OMAarHOCTUPYEMbIX pacxogomMe-
POM ¥ BbIBOOUMbIX HA MHAMKATOP (Mpu ero Hanudumn) u Ha aucnnen MK, a
TaKke MeTodbl UX YCTpaHeHUs npvBedeHbl B YacTu |l HacTosLero pyko-
BoACTBaA.

Mpy HeOBXOAMMOCTM 3HAYEHUS] U3MEPSIEMbIX U YCTAHOBOYHbIX NapameT-
POB MOXHO cuuTatb No MHTepdency USB npu nomowm npeobpasosarte-
nsi e, NOCTaBnseMOoro rno 3akasy.
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3.1.

3.2.

3.3.

3. TEXHUWHECKOE OBCITYXXUBAHUE

BBeaeHHbIi B 3KCMnyaTauuio pacxodoMep pekoMeHAyeTcsl noaBepraTtb
NnepuoanYeCcKoOMy OCMOTPY HE peXXe OAHOro pasa B [ABE Hedenv C LerbHo
KOHTpONS:

- paboToCnocoBbHOCTM pacxoaomepa;

- cOBNAEHN YCNOBUI 3KCMITyaTauum;

- HANW4US HaNPSKEHUST MUTAHWS;

- OTCYTCTBMSI BHELLHUX NMOBPEXAEHUN COCTABHbIX YaCcTel pacxo4oMepa;
- HAEeXXHOCTUN ANEKTPUYECKUX Y MEXAHUHECKNX COEAVHEHNI.

OcMOTp pacxooMepa MOXET MPOBOAUTLCSA U Yallle, eCrn TOro Tpe-
OYIOT YCrOBUSA 3KCMyaTaLmm.

He pexe ogHoro pasa B rog Heobxoammo MpoBOAUTb NpodunakTnde-
CKMM OCMOTp BHyTpeHHero kaHana [P Ha Hanuuve 3arpasHeHun w/unm
OTNOXeHWN. [lonyckaeTca HanuMime nerkoro pbhKeBaToro Haneta, KoTo-
pbIN OOIMKEH YOANSATbCA C MOMOLLbIO YNCTOW MATKOM BETOLLW, CMOYEHHOM
B BOJe.

[Mpy HanM4MKn 3arpA3HEHN WUNN OTIOXEHUA APYroro Buaa nmbo mx
CYLLLECTBEHHOWN TOSMLLMHBI HEOBXOOMMO MPOU3BECTU OYUCTKY BHYTPEHHEWN
nosepxHocTtu MNP ¢ nomoLublo BOAbI, YACTOM BETOLUN N HeabpasnBHbIX
MOIOLLMX CPeACTB cpasy e Mnocre U3BneYeHus pacxogomepa us Tpybo-
nposoaa.

3anpewaemcsi npu o4ucmke omuioxkeHul npombieamb [P
nod cmpyeu xudkocmu nubo nozpyxams [P e xudkocmb, daxe
Yyacmu4Ho!

Hanuuve cyuwectBeHHbIX 3arpsa3HeHnin Ha nosepxHocTu MNP, koHTak-
TUPYIOLLEN C XUOKOCTbIO, CBUAOETENbCTBYET O HEYAOBNETBOPUTESNTBHOM
COCTOsIHMM Tpybonposoaa.

HecobniogeHve ycrnosui akcnnyatauumM msgenus B COOTBETCTBMM C
n.1.2.6, BHeELLHNE NOBPEXOEHUS UM NOBPEXOEHUA BHYTPEHHEN NMOBEPX-
HocTu [P moryT npmBecTn K OTKasy pacxogoMepa Win NpeBbILLEHUIO
A0MNyCTMMOrO YPOBHSA MOrPELLHOCTN N3MEPEHUN.

[Mpn BbIABNEHMN NOBPEXOEHUN m3nenus, kabenen nutaHusi, CBS3U
HeobxoanMo 0BpaTUTLCA B CEPBUCHBLIN LEHTP UK pPervoHanbHoe npea-
CTaBUTENbCTBO ANs onpeaerieHnsi BO3MOXHOCTU ero AanbHeuwemn aKc-
nnyaTtaumn.

BHeouepenHas noBepka pacxogomepa Mpov3BOAWUTCHA MOCre COOT-
BETCTBYHOLLEINO 3aKIMOYEHUs1 HaO30pPHbIX OpPraHoB O HeydoBreTBOpW-
TenbHon paboTe npubopa.

3.4. MNpu oTNpaBKe pacxodomepa Ha MOBEPKY Wn B peMOHT Heobxoamnmo no-

crne AeMOHTaXa OYMCTUTb BHyTpeHHun kaHan MNP oT oTnoxeHun, obpa-
30BaBLUMXCHA B MpoLecce aKcrnyaTaumn, a Takke OT OCTaTKoB paboyen
XUOKOCTW.
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Moy MOHTaXKe M OEeMOHTaxe pacxo4oMepoB HeobXxooumo PyKOBO-
[ICTBOBaTLCHA WHCTPYKUMEN MO MOHTaxy AONA AaHHOTO WCMOSMHEHMA pac-
xogomepa.

OTtnpaBka pacxogomepa 4nsi NPOBEAEHVS MOBEPKM N0 peMOoHTa
AO0JSPKHA NPOM3BOAUTLCA C NAcnopTOM pacxogomepa.

B conpoBoauTtenbHbIX AOKYyMEHTax HeobxooMMO yKasblBaTb MOYTO-
Bble PEeKBU3UTLI, TernedoH n akc oTnpaBuTens, a Takke cnocob n aa-
pec obpaTHOM OOCTaBKW.

29



4. YIIAKOBKA, XPAHEHUE U TPAHCITOPTUPOBA-
HUE

4.1. Pacxogomep «B3JIET OP» ynakoBbiBaeTCsl B UHAVBUAYarbHyO Tapy Ka-
Teropum KY-2 no NOCT 23170 (kopobKy m3 rohpvpoBaHHOrO KapToHa
nmMbo LepEBSIHHbIN ALLVK).

MpucoeaunHuTENbHAA apMaTypa MocTaBnsieTcs B OTAENbHOM Tape
pOCChINbo UK B cObope Ha OAMH UMM HECKOSbKO KOMMIIEKTOB.

4.2. XpaHeHne pacxogomepa LOSMKHO OCYLLECTBATLCA B YNaKOBKE U3roTo-
BUTENSA B CYXOM OTannMBaeMoM MOMELLEHUN B COOTBETCTBUM C TpeboBa-
Huamm rpynnel 1 no TOCT 15150. B nomeweHnmn Onsi XpaHeHus He
AOSDKHO BbITb TOKONPOBOASALLEN MbI, NAPOB KUCIOT W LWenoYen, a Tak-
)Ke ra3oB, BbI3blBaOLLMX KOPPO3UIO 1 pa3pyLLAOLLNX U3ONSLIMIO.

Pacxogomep He TpebyeT crieumansHOro TexHu4eckoro obcnyxuBa-
HUS MPY XPaHEeHUM.

4.3. Pacxogomepbl MOryT TpaHCMOPTUPOBATLCS aBTOMOOMMbHBIM, PEYHbIM,
XXENEe3HOOOPOXKHLIM M aBUALMOHHBIM TPAHCTIOPTOM (KPOME HerepmMeTuau-
POBaHHbIX OTCEKOB) NpU COBMIOAEHWM CeayHLLMX YCIOBWIA:

- TPaHCNOPTMPOBKA OCYLLIECTBIIAETCSA B 3aBOCKOM Tape;

- OTCYTCTBYET NpsiMoe BO34encTsue Bnary;

- TemMnepartypa He BbIXOAUT 3a npeaernbl oT MuHyc 25 fo 55 °C;
- BIT@XXHOCTb He npesbiwaeT 98 % npu Temnepatype o 35 °C;

- Bubpauus B gmanasoHe ot 10 go 500 Ny ¢ amnnutygon go 0,35 mm nnu
yckopeHvem ao 49 m/c:

- yAapbl CO 3Ha4YeHNEM NMNKOBOIO YCKOpPEeHUA 00 98 M/CZ;

- YNOXEHHbIe B TpaHCNopTe usgenus 3akpernsieHbl BO usbexaHvwe nageHus
N coygapeHvn.
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5. METOAUKA NMOBEPKH

5.1. O6wme nonoxeHuns

MeToguka noBepkn pacxogomepa «B3JIET OP» yteepxaeHa LA

CU o'y BHANP.

Pacxogomep-cyetunk anektpomarHutHeli «B3JIET 3P» npoxogut
NepPBUYHYO NMOBEPKY MPUW BbINyCKE M3 MPOM3BOACTBA W MOCIE PEeMOHTa,

nepuoguyeckmne — B npouecce akcnnyaTaumn.
Me>xnoBepoyHbI HTepBan — 4 roga.
5.2. Onepaumn noBepKu

5.2.1. lNpn npoBeaeHUM NOBEPKM AOIMKHbI ObiTb BbINOMHEHbLI ONEpaumn, ykasaH-
Hble B Tabn.6.

Tabnuua 6
MyHkT Onepauwmu, NpoBoAMMbIE
HanmeHoBaHue 0I'IepaLLMI7I OOKyMeHTa npu aHHOM B1Ae NOBEPKU
Nno noBepke nepBnyHasa nepunogunyeckas
1. BHeLHWn ocMoTp 5.8.1 + +
2. OnpoboBaHne 5.8.2 + +
3. NoaTeBepxaeHne CoOOTBETCTBMUS MPOo-
rpaMmHoro obecneyeHuns 5.8.3 + +
4. OnpegeneHne NorpeLlHoCcT pacxono-
Mepa npu namepeHun obbema u cpea-
Hero o6beMHOro pacxoga 5.84 + +

5.2.2. o cornacoBaHuio ¢ opraHamu PoccTaHgapTa rnoBepka MOXeT NpoBO-
OUTbCA MO COKpaLleHHoW nporpamme. [Npu 3TOM MorpewHocTb nsmepe-
HUSA OTAENbHbIX NapaMeTPoOB MOXET He onpefensaTbCs.

5.2.3. [lonyckaeTcs BbINOMHATL NOBEPKY He B MOSIHOM AuanasoHe nacrnopTHbIX
3HAYEHUn MapaMeTpoB, a TONbKO B 3KCMNyaTaLMOHHOM AuanasoHe W
TONbKO NapameTpoB, UCMOMb3YyeMbIX MPW SKCMyaTaumn.

5.3. CpeactBa noBepku
5.3.1. Npun NnpoBeaeHUN NOBEPKN MPUMEHSAETCSA NOBEPOYHOE 000OPYAOBaHME:
1) cpeacTBa U3MepeHUst 1 KOHTPOIA:

- YCTaHOBKa MOBEPOYHas Af1s MOBEPKM MEeTOOOM M3MepeHuss obbema
(cpegHero pacxoga, Macchl) ¢ npeaenamm gonyckaemMowm OTHOCUTENBHOW
norpeLuHocTn He 6onee 1/3 nNpegenoB 4oMNycKaemon OTHOCUTENbHON No-
rPELLUHOCTM U3MEPEHMST PacXO40MEPOB;

- yactotomep Y3-64 [OJIN 2.721.066 TY, gmnanasoH 0-150 MI'u, oTHoCK-
TenbHasa norpeLwHocTb He Gonee + 0,01 %;

2) BcrnomMoraTerbHble YCTPOoWUCTBa:
- maHomeTp, FOCT 2405, ananasoH 0-2,5 Mla, kn. 0,6;
- IBM coBMeCTUMbIN NepCoHanbHbIN KOMMbIOTEP.
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5.3.2.

5.3.3.

Honyckaetca npumeHeHne Aapyroro obopyaoBaHusi, npubopoB M yCT-
POVCTB, XapaKTEePUCTUKM KOTOPbLIX HE YCTynalT xapakTepuctukam obo-
pyaoBanua 1 npubopos, npueeaeHHbIX B n.5.3.1. MNpu otcyTcTBUM 060-
pyLoBaHua U NPUOOPOB C XapaKTepUCTUKaMW, He YCTYNaroLmMKn yKasaH-
HbIM, MO COrflacoBaHWIO C npegcTaBuTenemMm opraHa PocctaHgapTa, Bbl-
MONHSAOLLEro NOBEPKY, AOMyCKaeTCs NpUMeHeHne obopyaoBaHust v npw-
BGopoB C xapakTepucTukamu, AOCTaTOMHbIMW ANS NOSlyYeHns 4OCTOBEp-
HOro pesynbTaTta NnoBepKU.

Bce cpeactea MaMepeHuii U KOHTPOSS AOMKHbI ObiTb NOBEPEHbI Y UMETb
AeNCTBYOLLME CBMAETENbCTBA UM OTMETKM O NMOBEPKE.

5.4. TpeboBaHMA K KBanudcpmkaumm nosepuTenen

K npoBeaennio namepenuin npu nosepke n obpaboTtke pesynbTaToB
M3MEPEHUA OOMYyCKaKTCHA NuuUa, aTTeCTOBaHHbIE B KayecTBe MOBepuTe-
NS, M3YYMBLUME 3KCMITyaTaUMOHHYHO LOKYMEHTaUMI0 Ha pacxodoMepbl U
cpencTtBa MOBEPKW, MMEIOLLME OMbIT MOBEPKN CPEACTB M3MEPEHUN pac-
xofa n obbema XugKocTu, a Takke npollegLlne MHCTPYKTaX Mo TEXHVKE
6Ge3onacHOCTW B YCTAHOBSIEHHOM MOPSiAKE.

5.5. TpeboBaHusi 6e3onacHocCTU

[Mpyn npoBefeHUM MOBEPKN AO0IMKHbI BbITb CcOobnoaeHbl TpeboBaHMs
Ge3onacHoCTM B COOTBETCTBUM C «[IpaBunamMm TEXHUHECKON 3KCMryaTa-
UMM 3NeKTpOoyCTaHOBOK noTpebutenamm» un «MexoTpacneBbiMu npaBu-
namm no oxpaHe Tpyaa ([paBuna 6e3onacHOCTU) Mpu 3KCnnyaTauum
3NEKTPOYCTaHOBOKY.

5.6. YcnoBus npoBefeHUsi NMOBEpPKU

Mpn npoBeaeHWM NOBEpPKM AOIMKHbI ObiTb COOMOAEHbI crieayoLme
yCrnoBust:

- TemnepaTtypa okpyatoLlero sosayxa ot 15 go 25 °C;
- TemMnepartypa noBepoYHom xumagkoctn ot 5 oo 40 °C;

- OTHOCUTENbHagA BRiaxxHOCTb Bo3gyxa oT 30 ao 80 %;

- atmocdhepHoe aasneHve ot 86,0 ao 106,7 klla;

- HanpsKeHe NUTaHua NOCTOAHHOIO Toka 24 B + 3%;

BHELLIHME 3MeKTPUYECKNe U MarHATHbIE MO HaMpsKeHHOCTbIo He Bonee
400 A/m.

NPUMEYAHUA.

. MoHTax pacxogomMepa OormkeH nNpomn3BoanTbCA B COOTBETCTBUM C UHCT-

PYKLMEN MO MOHTaXYy.

Mpn onpeaeneHMM MeTPOrorMYeckUX XapakTepucTUK pacxogoMepa Ha
NOBEPOYHbIX YCTaHOBKax He0BXoaUMO:

- NpoBepunTb COCTOAHNE 3a3eMi1eHNA I'IOBGpO‘-IHOVI YCTaHOBKW;

- 3a3eMIMnTb YCTaHOBJIEHHbIE UCTMbITYyEeMblE r|p|/|60pb|. 3asemrneHne 4OIMKHO

OblTb BbIMOSIHEHO COEAVHEHNEM Kopnyca np|/|6opa LWTaTHbIMMN 3a3eM-
AWM npoBoaHNMKaMn C pr6OI'IpOBO,D,OM M3MepUTESibHOIro y4yacTtka C
NOMOLWLbIO BUHTOBOIo coeaunHeHud, npegycMoTpeHHOro Ha BbokoBown Mo-
BEPXHOCTHU (bJ'IaHLI,GB.
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5.7. NoaroToBKa K NpoBeAeHUI0 NOBEPKU

5.7.1.

I'Iepeu npoeeneHnemM noBepkn OOJMKHbI OblTb BbINOSIHEHDI cnepywuimne
nogrotoButesibHble paGOTbIZ

- NpoBepKa Hanm4inAa noBepoYvHOro o6opyuosaHv|$| B COOTBETCTBUN C pa3-

aenom 5.3 HacTosILen MeTOAVKY;

NpoBepKa Hanu4us Oe’CTBYIOLLIMX CBUAETENLCTB UM OTMETOK O NMOBEpPKe
CpencTB M3MEPEHUIN 1 KOHTPOSS;

- MpOBEepKa Hanuuusi nacnopta C OTMETKOW OTAena TeXHUYECKOro KOHTPO-

NS Ha NoBepsieMbI pacxo4oMep;

- NpoBepKa cobnoaeHns ycrnosui pasagena 5.6. HacTodLEen METOAVKM.

5.7.2.

5.7.3.

5.7.4.

Mepen npoBeaeHneM MOBEPKM OOIMKHA ObITb NMpoOBeAeHa NOAroToBKa K
paboTe kaxgoro npubopa, BXoASALWEro B COCTaB NoBepoyHoro obopyno-
BaHWsA, B COOTBETCTBUM C Er0 MHCTPYKLIMEN MO SKCIyaTaumn.

Mepea npoBefeHveM NMOBEPKWU OOMMKHA ObITb cOBpaHa NoBepoYHas cxe-
Ma B cooTBeTCTBUM C [NpunoxeHvem E.

MoakntoYeHe NMOBEPOYHOTO U BCrIoMOraTenbHOro obopyaoBaHus K pac-
XOZIOMepY BbIMNONMHAETCA B COOTBETCTBUM C HACTOSALLIEV METOAMKONA.

5.8. NpoBeaeHue noBepku

5.8.1.

BHeLuHWn ocmoTp

Mpn nNpoBefeHWM BHELUHErO OCMOTPa AOMMKHO ObiTb YCTAHOBMEHO
COOTBETCTBME BHELLUHEro Buaa pacxogomepa crnegytowym tpeboBaHu-
AM:

- Ha pacxoJoMep A0SMKeH BbITb HaHeCeH 3aBOACKOW HOMEP;

5.8.2.

KOMMSEKTHOCTb M 3aBOLCKOM HOMEp pacxogomMepa AOO0JDKHbl COOTBETCT-
BOBaTb YKa3aHHbIM B MaCropTe;

Ha pacxo4oMepe He OOIMKHO OblTb MEeXaHWYECKUX MOBPEXOeHUn n ae-
eKTOB MOKPLITUN, MPENSATCTBYOLUUX YTEHUIO HaAMNUCEen U yXyaLlaroLwmx
TEXHNYECKUE XapPaKTEPUCTUKN U BIUSIOLLIMX HA paboTOCNOCOBHOCTD.

NMPUMEYAHME. Tpn Hanuuum 3arpssHeHnss NPOTOYHOW 4acTu pac-
xogomepa HeobBX0AMMO MPOU3BECTU €€ YUCTKY.

Mo pesynbTtataMm ocmoTpa Aenaetcd oTMeTKa O COOTBETCTBMM B
npoTokone (MNpunoxenve E).

OnpoboBaHve

OnpoGoBaHne pacxofoMepa OCYLLECTBISIETCA Ha MOBEPOYHON YC-
TaHoBKe.

Onpo6oBaHve [onyckaeTcsl NPOBOAUTL B OTCYTCTBUM MpeacTaBuTe-
nsa opraHa PocctanagapTa.

Mocne BKMOYEHUS NUTaHWSt M NporpeBa npubopa, U3MeEHsIsi pacxon
Ha NMOBEPOYHON yCTaHOBKe, HeobxoaumMo ybeauTbcsi B COOTBETCTBYHO-
LLMX M3MEHEHUAX MOKa3aHWi pacxogomepa.
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5.8.3. lNoaTBEp)KaEHNE COOTBETCTBMA NPOrpaMMHOro obecneveHns

Onepaumnsa «[oaTeBepxaeHWe COOTBETCTBUA NMporpammHoro obecne-
YeHus» BKIOYaerT:

- onpeaenexve noeHTUOUKALMOHHOIO HaUMEHOBaHMS MPOrPaMMHOro
obecnevyeHns:;

- onpegeneHve Homepa Bepcun (MOEHTUMKALUMOHHOrO Homepa)
nporpaMMHoro obecneveHus;

- onpegenexHve UMpPoBOro maeHTudgukatopa (KOHTPONbHOW CYyMMbI
UCMOSHAEMOro Koga) NPorpaMMHOro obecneyeHus.

MpousBoautca BKIKOYEHWE pacxogomepa. [Mocne nogayn nutaHus
BCTpoeHHoe nporpammHoe obecneyenre (MO) pacxogomepa BbINOSHAET
pag camoguarHoCTUYECKUX NMPOBEPOK, B TOM YMCIe MPOBEPKY LIeNOCTHO-
CTU KOHOUrypaumMOHHbIX OaHHbIX U HEU3MEHHOCTWU UCMOSTHAEMOro Koaa,
nyTem pacyeTa u nybnnkaumm KOHTPOSIbHON CYMMBI.

Mpn 3TOM Ha wMHOMKaTOpe pacxogomepa (MMM Ha NOAKMHOYEHHOM K
MHTepdeicCHOMY BbIXOdy pacxoJoMepa KoMMnbioTepe) ByayT oTpaxaTbcs
crieqylollme gaHHble:

- uaeHTndmKaumoHHoe HammveHoaHwve [10;
- HOMep Bepcun (MoeHTUUKALMOHHBIM Homep) TMO;
- umcppoBon naeHtTudmkaTop (KoHTponbHasa cymma) 0.

PesynbTaT nogTBepXaeHNs COOTBETCTBUSI MporpaMmMHoro obecne-
YEHWS] CYMTAETCS MONOXUTENbHBLIM, €CMN NOJTyYeHHbIE OEHTUVKALMOH-
Hble gaHHble 10 CU (naeHTudvKaumoHHoe HaumeHoBaHWe, HOMEpP Bep-
cvn (MOEeHTUPUKALMOHHBIA HOMEP) 1 UMdPPOBOM MOEHTU(MKATOP) COOT-
BETCTBYHOT MOEHTUMKALMOHHBIM AaHHbIM, YKa3aHHbIM B OMMCaHUM Tuna
cpeacTsa nsMepeHun.

Mo pesynbTaTaMm noATBEPXOEHUA COOTBETCTBUSA MPOrpamMmHOro
obecneyeHus aenaetcsa oTMeTka O COOTBETCTBMM B npoTokorne ([Mpwuno-
XeHuve E).
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5.8.4. OnpeaeneHune NorpeLLHoCcTN pacxogomepa

OnpepenexHve NOrpeLHoCcT pacxogoMepa pPekoMeHOyeTcsl BbIMnosl-
HATb Ha MOBEPOYHbIX YCTAHOBKAX, NMO3BOSAIOLLMX BbINOSHATL M3MEPEHUSA
0e3 ocTaHOBKM NOTOKA.

OnpeneneHme NOrpeLHOCT pacxogomMepoB BbIMNOJIHAETCA MpU Tpex
3Ha4YeHnAX pacxoga B 3aBUCMMOCTU OT UCMOJIHEHUA, B COOTBETCTBUN C

Tabn.7.
Tabnwuua 7
MC”O”HGHMQ 1-a I'IOBepOl-IHaH 2-9 I'IOBepOl-IHaH 3'9| I'IOBepOHHaﬂ
pacxogaomepos TOYKa TOYKa TOYKa
SPCB-X10X A
0,01 0,025
SPCB-X10X AP Quars Quans
SPCB-X4XX A
0,004-
SPCB-X4XX AP Quavs
SPCB-X4XX B
0,004-
SPCB-X4XX BP Quans
SPCB-X4XX AB 0,000
SPCB-X4XX ABP
3PCB-X50X A
0,0033-Oua 0,01-Quan 0,25-Quan
SPCB-X50X AP Quavs Quas Quave
3PCB-X50X B 0,0033-00e
SPCB-X50X BP
SPCB-X50X AB 0,0033-Quas
SPCB-X50X ABP
SPCB-X7XX B 0,00200me
SPCB-X7XX BP
SPCB-X7XX BC
0,002- 0,004-
SPCB-X7XX BCP Quans Quans
MPUMEYAHST:

1. B nepBon NoBepoOYHON TOYKE pacxof ycTaHaBfMBaeTCHa C Jonyc-
koM + 10%, BO BTOPOM 1 TpeTben NOBEPOYHbIX TOYKAX pacxof yCTaHaB-
nvBaetca ¢ gonyckom = 10%.

2. [lonyckaeTcs B 3-1 MOBEPOYHOM TOYKE BbIMOSHATL M3MEPEHMUS
npw pacxoge 0,5-Qaue.

3. 3HayeHMss pacxofoB B MOBEPOYHbIX TOYKAxX MOryT BblOupaTbcs
WHbIMM — B COOTBETCTBUM C NMACnopTHbIM Anana3oHoM paboTbl pacxoao-
Mepa.

4. Ina pacxogomepoB ucnonHeHun IPCB-XXXX X P Heobxogmmo
Npov3BOaUTL OMpedesieHMe MOrpeLlHOCT B yKasaHHbIA MOBEPOYHbIX
TOYKax, Kak npu NpsiMoM, Tak 1 nNpyv oOpaTHOM HanpasrfieHUM NOTOKa U3-
MepSEeMON XUOKOCTW.

BbinonHsieTcss No o4HOMY M3MEPEHWUIO MPU KaXKAOM 3HAaYeHUM pacxo-
Aa. lMorpellHocTb pacxodomMepa OonpedensieTcs CPaBHEHVEM 3HAYEHUS
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obbema V, (cpegHero o6bemHoro pacxoga Q,p), M3MEpPEHHOro NOBEPOY-
HOWM yCTaHOBKOW, M 3Ha4eHust obbema V,, (cpegHero o6bemMHoro pacxoga
Quw), UBMEPEHHOTO PaCXO4OMEPOM.

[Mpn noBepke MeTOAOM M3MEPEHUs1 obbemMa B KayecTBe OENCTBU-
TENbHOro 3HayeHust V, ucnonb3yetcsa 3HavyeHve obbema XUAKOCTW, Ha-
OpaHHOro B Mepy BMECTMMOCTW MOBEPOYHON YCTAHOBKU (MNW 3HaYeHMe,
M3MepeHHoEe 3TasloHHbIM pacxo4oMepoM-cyeTUMKoM). [pu nosepke me-
TOOOM M3MepeHUst Macchl, 3HavyeHue obbema Vy onpegensieTcsa no gop-
Myne:

Vo=mo/ p, M, [5.1]

roe p — MOTHOCTb XUOKOCTH, KI/M;
My — Macca >XUOKOCTW, Kr.

[na onpefeneHnsa 3Ha4YeHNs MaccCbl XMOKOCTU Mg, NpoLlealen Jye-
pe3 pacxo4omep, WCMosb3yeTcsi NoBepoYHas YCTaHOBKaA C BECOBbIM
YCTPOWUCTBOM.

[epen Hayarom UCMbITaHWA Ha MOBEPOYHOW YCTaHOBKE C BECOBbLIM
YCTPOWCTBOM Heobxo4vmMoO OnpeaenvTb Mo KOHTPOSIbHOMY MaHOMETPY
AaBneHne XNOKOCTW, a No TeEpMOMETPY — TemnepaTypy B TpybonpoBoae
UcnblTaTeNbHOrO CTeHd4a MOBEPOYHOM YCTaHOBKW. Ha ocHoBaHWM m3Me-
PEHHbIX 3HAYEHU TemnepaTtypbl 1 AaBnenus no Ttabnuuam MCCCL 98-
2000 «Bopa. YpenbHbin obbeM UM 3HTaAnNbnMs Npu TemnepaTypax
0...1000 °C n paBnenusax 0,001...1000 MlMa» onpegensieTcs NNOTHOCTb
XUOKOCTU p.

3HadveHue cpegHero pacxoga Q,, onpegensieTcs no gopmyne:
Quo=Vo !/ Ty, M /4, [5.2]

rae Q., — 3HaueHVe cpeaHero pacxoaa, M° /u;
V, — 3Ha4yeHue obbema, 3MepeHHoe NOBEPOYHOM YCTaHOBKOWN, m>;
T,— Bpems namepeHus, .

MoBepka pacxogomepa BbINOMHAETCA MO YHUBEPCANbHOMY BbIXOAY,
paboTaloLlemMy B MMMYNbCHOM PeXxume, C MOMOLLbIO YacToToMepa. [Ans
3TOro YacToToMep MOAKIOYAETCA K YHMBEpCcarnbHOMY BbiXOdy pacxodo-
Mepa, yCTaHaBNMMBaEeTCs B PEXMM cyeTa MMMynbCcoB U obHynseTcs. Mo
CTapTOBOMY CUHXPOUMIYMbCY MMMYIbChbl C BbiXoA4a pacxogomepa Hauu-
HalOT MocTynaTb Ha Bxod Yactotomepa. O6bem xuakoctu V,, npowea-
LLIel Yepes pacxoaoMep, onpeaenseTcs no gopmyrne:

V=N Kpp, M, [5.3]

roe N — konmdecTtBo nMnyrnbCoB, NogcH4UTaHHOE YaCTOTOMEPOM;

Kp1 — KOHCTaHTa npeobpas3oBaHus Mo yHMBepcarbHOMY BbIXOAYy pac-
xogomepa (onpefensieTcsd B COOTBETCTBMM C PYKOBOLACTBOM MO 3KC-
nrnyatauum pacxogomepa), MM

M3mepeHHbIn cpeaHni OObeMHbIM pacxod Xuakoctn Q. (M3/l-|),
npollesLuen Yepes pacxogomep, onpegensercs no gopmyne:
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Qun = Vi ! T, M4, [5.4]

OnpeneneHme NnorpeLwHoCT pacxogomMmepa npu msmepeHmn obobema
XOKOCTU BbINOJTHAETCA MO d)opmyne:
V, -V

=200, % [5.5]

o]

\

OnpefeneHre NorpeLHoOCTN pacxogdoMepa Mpy USMEPEHUN CPEeaHEro
06BEMHOrO pacxoda >KUOKOCTU BbINomHAeTcs no hopMyre:

D, :M.mo . % [5.6]

vo

MwuHumanbHO HeobxoaumbI 06 bEM XMOKOCTK, NPOMYCKaeMon Yepes
pacxogomMep npu OAHOM M3MEPEHWW, MPU perucTpaumm rnokasaHun ¢ M-
nyfnbCHOrO BbIXO4a pacxogomepa AOSMKeH ObiTb TakuMm, 4Tobbl HabpaTb
He meHee 500 “MnynbLCOB.

[Mpy oTCYTCTBUM NOBEPOYHON YCTAHOBKM, NMO3BOMSOLLEN BbINOMHATD
nsmepeHusi 6e3 ocTaHoBKM MOTOKa B TpybonpoBoae, AOMyCKaeTcsl Bbl-
MONHATbL ONpeaeneHne OTHOCUTENbHBLIX MOrPeLLHOCTEN pacxogoMepa Ha
NMOBEPOYHOM YCTAaHOBKE C OCTAHOBKOW MOTOKA U CYUTbIBAHWE pesyrbTa-
TOB M3MEPEHUN MO MHOMKATOPY, MHTEPdENCHOMY UM UMMYSIbCHOMY Bbl-
Xo4y pacxogomepa.

MoBepka pacxodomepa MO WHAMKATOPY, WMHTEP(ENCHOMY BbIXOAY
BbIMNOMHAETCS B CrieAytoLLe nocreaoBaTeslbHOCTM.

Ha wvHoukaTope pacxogomepa U NOAKMOYEHHOM K MHTepdencHomy
BbIxody nepcoHanbHom komnbtoTepe (IMK) yctaHaBnuBaeTcsi pexvm Bbl-
BOAa Ha 3KpaH nosepsieMoro napametpa. Nepes kaxabiM n3mepeHvem B
MOBEPOYHOM TOYKE MPOM3BOOMTCS PEerncTpaums HavasnbHOro 3HayveHus
o6bema V, (M), 3aperrcTpupoBaHHoOro pacxogoMepom. Mocre nponycka
XMOKOCTM Yepes pacxogoMep B AaHHOW NMOBEPOYHOM TOYKE, PErNCTpUpY-
eTCsl KOHeYHoe 3HaueHne obbema Vi (M°). Mo pasHOCTW nokasaHwii pac-
CUYNTBIBAETCS M3MEPEHHOE 3HaYeHne obbema V, XnoKkocTu:

Vi = Vi = Vi, M° [5.7]

ﬂanee pacyeTbl BbINONMHAKTCA B COOTBETCTBUM C (bopmynaMM
5.4-5.6.

[Mpn perucTpaumm nokasaHun ¢ UHTEPEENCHOro Bbixo4a W aucrnnes
HeobXoaUMO MpW OAHOM M3MEPEHUN MpornycKaTb Yepes3 pacxogomMep Ta-
KOe KONMMYECTBO >KWUOKOCTW, 4TOObl HabupaTb He meHee 500 eguHuy,
Mnagllero paspsga yCcTponcTsa MHOVKaLUWN.

Pe3ynbTaTbl MOBEPKM CUUTAIOTCS MONIOXKUTENbHBIMIA, €CI NorpeLL-
HOCTb pacxogomepa npu M3MepeHnr obbema, cpegHero oGbeMHOro
pacxoda XWOKOCTW He MpeBblaeT 3HayYeHusi, npueedeHHoro B [Mpurio-
XeHnm M HacTosiILero pykoBOACTBa AN KOHKPETHOro MCMOMHEHWS pac-
Xofomepa.

37



Mpy nonoXxutenbHbIX pesynbTaTax NOBEPKU AenaeTcs OoTMeTka o
cooTBeTcTBMM B npoTokore (Mpunoxenne E).

5.9. OchopmneHue pe3ynbLTaTOB NOBEPKU

5.9.1. MNonoxutenbHble pes3ynbTaTbl MOBEPKN OOPMIISAIOTCS 3anucbio B Nac-
nopTe pacxogomepa, 3aBepeHHOW NOAMNUCHI0 MOBEPUTENS C HAHECEHVEM
NnoBepuTENbHONO KrenMa, u pacxogomMep OonycKaeTcs K SKchnyaTaumm ¢
HOPMUPOBAHHOM NOrPELLUHOCTLHO.

5.9.2. B cnyyae oTpuuaTternbHbIX pe3ynbTaToB NepBUYHON MOBEPKU MOCSIe C-
TUMPOBKM pacxofomMep BO3BpaLLaeTCs Ha NPOU3BOACTBO AN1A YCTpaHeHUs
NPUYMH OoTpuUUATErbHbIX pe3ynbTaToB, Mocre 4Yero pacxogomep rnogre-
XXUT MOBTOPHOM MOBEpKE.

5.9.3. lNpu oTpuuatenbHbIX pesynbTaTtax Neproandeckon NOBEPKN pacxogomep
K MPUMEHEHWIO He [0rMyCcKaeTcs, B NacrnopTe Npou3BOAUTCA 3anvcb O He-
NPUrogHOCTU pacxoLoMepa K SKcnryaTaumm, a Krnemmo racutcs.
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NMPUTTOXXEHUE A. 3HauyeHMA namepsieMoro pacxoga

Tabnuua A.1. 3Ha4YeHnA UamepsieMoro pacxoga Ans TUNOBbIX UCMONTHEHUN
pacxonomepoB

3Ha4yeHue pacxoaa, M3y

MeronHenme Bee A4XIATO(N/®) B| 44X(N/D)B | 47X(J/D) B | 44X(N/®) BP | 47X(J1/®) BP
54X/570(J1/®) B| 54X(J/®)B | 57X(JI/®)B | 54X(N/®) BP | 57X(J1/®) BP
O6o3HaveHue Qraus Quaum Quaum
Hanpasnenve npsimoe obpatHoe npsimoe ntoboe
NMOTOKa
5, % +2,0 +2.0 +2.0 +2,0
o KA 14 1:100 1:250 1:500 1:250 1:500
10 2,83 0,028 0,011 0,006 0,011 0,006
15 6,37 0,064 0,025 0,013 0,025 0,013
20 11,32 0,113 0,045 0,023 0,045 0,023
25 17,69 0,177 0,071 0,035 0,071 0,035
32 28,98 0,29 0,116 0,058 0,116 0,058
40 45,28 0,453 0,181 0,091 0,181 0,091
50 70,75 0,708 0,283 0,141 0,283 0,141
65 119,6 1,196 0,478 0,239 0,478 0,239
80 181,1 1,811 0,724 0,362 0,724 0,362
100 283 2,83 1,132 0,566 1,132 0,566
150 636,8 6,368 2,547 1,274 2,547 1,274
200 1132 11,32 4,528 2,264 4,528 2,264
300 2547 25,47 10,188 - 10,188 -

Quans — HAMBONbLLMIA pacxod HOPMUPYEMOIO AVana3oHa;

Quaum — HAVIMEHBLLMIA pacxo HOPMUPYEMOTrOo AManasoHa;

O — gonyckaemble npefenbl OTHOCUTENBHOW NOrPeLLHOCTY;
Ko — KoadhdUuneHT nepekpbITus guanasoHa pacxoos;
DN — Tunopasmep.

NMPUMEYAHUE. TlpvBeneHHble 3HAYeHUs pacxodoB OKPYrMeHbl [0
TPEeTbEro 3Haka Mnocrie 3ansaTon. OTN 3Ha4YEeHUs SABNSIOTCSA pPeKoMeHaye-
MbIMW MPY NPOEKTUPOBAHNN.
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Tabnuua A.2. 3HaYeHNA n3aMepsieMoro pacxoga Ansi pacxogomepoB Ha ma-

nble pacxoabl

3HayeHue pacxopaa, M3y

AcnonHe e Bce 440(1/o) B 440(N/d) B 440(N/®) BP
540(J1/®) B 540(J1/®) B 540(J1/®) BP

O6Go3HauyeHne Quians Quanm Quanm

HanpaBneHune notoka npsmoe obpaTtHoe npsmoe ntoboe

5 % +2,0 +2,0 +2,0 +2,0
Ka ) . . .

DN 11 1:100 1:250 1:250

25 8,9 0,089 0,036 0,036

32 14,5 0,145 0,058 0,058

50 35,4 0,354 0,142 0,142

Quians — HaMBONbLLMIA pacxon HOPMMPYEMOIO AnanasoHa;
Qtaum — HAMMEHBL LW pacxod, HOPMUPYEMOTO Auana3oHa;
O — gonyckaemble npeaersnbl OTHOCUTENBHOW NOrpeLLHOCTY;
Ko — KO3adhdUUMEHT NEPEKPLITUS AMana3oHa pacxonos;
DN — Tvnopasmep.

NMPUMEYAHUE. TlMpvBeaeHHble 3HAYEeHUs pacxOdoB OKPYrMeHbl 40
TpeTbero 3Haka rnocre 3anaTon. OTW 3HaYeHUs SBMAITCA pekomeHaye-
MbIMW MPU NPOEKTUPOBaHUM.
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NMPUNTOXEHUE B. Bua pacxogomepa

fﬁ'm\
St
EEi I =
5 Al L 1
© 5
I
o @ |

* - CNpaBO4HbIN pasmep
1 — usmepumernbHbIl br1oK; 2 — nepsuyHbIl npeobpasosamerib pacxo-
O0a; 3 — 2epmoee00 kabesis cessu; 4 — eepmoseod Kabersnsi numMaHus;
5 — anekmpuyeckue nepembidku O coeduHeHusi kopriyca OMP ¢

mpy60orposooom.

DN d*, mm D*, Mm D1*, Mm L*, Mm H*, mm I\élacca, He
onee, Kr

20 19 50 73 113 160 0,9

25 24,5 57,5 73 113 160 1,0

32 29 65 82 123 168 1,2

40 38 75 90 133 176 1,3

50 47 87 102 153 188 1,8

Puc.b.1. Bupg pacxogomepa ncnonHeHnn APCB-XXO0J1 TunopasmepoB
DN20... DN50 ¢ nnactTmkoBou NpOTO4YHOMN 4YacCTbHO.
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A

* - CnpaBOYHbIN pasmep

90

56.5

1 — usmepumernbHbIl b510K; 2 — nep8uyHbIl npeobpasosamerib pacxo-
Oa; 3 — 2epmoe800 kabersis cesasu; 4 — 2epmoegod kabesns numaHus; 5
— aniekKmpuyeckue nepembiHku Ons coeOuHeHusi kopriyca OMP ¢ mpy-
b6oriposodom; 6 — 3auUmHbIE KOrbua.

DN d*, mm D*, Mm D1*, Mm L*, Mm H*, mm I\élacca, He
onee, Kr

10 9,5 34 60 93 147 0,8

15 14 39 60 93 147 0,8

65 61 109 122 174 208 3,7

80 74 120 141 174 228 49

Puc.b.2. Bug pacxogomepa ncnonHeHnn 3PCB-XXO0J1 ¢ npoTo4yHOM YacTblo,
cdyTepoBaHHOM pTOPONIACTOM M NNACTUKOBbLIM KOXYXOM.
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116
a0 N

* - cnpaBOYHbLIN pa3mep

1 — usmepumenbHbIl 6510K; 2 — nepeu4HbIl rnpeobpasogamerib pacxo-
O0a, 3 — 2epmoee00 Kabesnsi cesasu; 4 — 2aepmoegod Kabesisi numaHus;
5 — anekmpuyeckue nepembiyku Ornss coeduHeHusi kopriyca OMP ¢

mpy6ornpogodom; 6 — 3auUumHbIe KOosbua.

DN d*, Mmm D*, mm D1*, mm L*, mm H*, Mm I\gacca, He
onee, Kr

100 90 149 159 216 256 9,4

150 139 202 219 236 316 15,6

Puc.B.3. Bug pacxogomepa ncnonHeHnn 3PCB-XXO0J1 ¢ npoTo4yHOM YacTblo,
c¢yTepoBaHHOW (hTOPONIACTOM U METaNSIUMYECKUM KOXYXOM.
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135

116

NoTB@ d1

a
2
L »
- CNpaBO4HbIN pa3mep
1 — usmepumernbHbIt 610K; 2 — nepeuYHbIl rnpeobpasosamerib pacxo-
Oa;, 3 — 2epmoee00 Kaberss cessu; 4 — 2epmoegod Kabesid numaHus;
5 — asekmpudeckue nepemblYku Orisi coeduHeHusi Kopriyca OMP c¢
mpy6ornpogodom; 6 — 3awumHblie Konbua;, 7 — O0rnofHUMesbHbIU 3a-
3emsrowul anemeHm.
DN d*, mm D*, mm |D1*, mm| L*, Mm | H*, mm | d1*, Mm N Macca, He
oonee, Kr
20 19 50 105 158 186 14 4 3,6
25 24 57 115 158 191 14 4 3,8
32 29 65 135 202 207 18 4 5,6
40 39 75 145 202 215 18 4 6,8
50 48 87 160 203 229 18 4 8,7
65 61 109 180 220 249 18 8 11,2
80 74 120 195 230 266 18 8 13,9
100 90 149 230 251 293 22 8 19,8
150 139 202 300 324 358 26 8 36,2
200 194 258 358 362 414 26 12 58,8
300 295 362 485 514 531 30 16 120,2

Puc.b.4. Bupg pacxogomepa ncnonHeHnn APCB-XX0® tunopasmeposB
DNZ20... DN300 ¢ npoTo4yHOM YacTbho, hyTepoBaHHOMN hTOpONnna-

CTOM.
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D1*
D
|

* - cnpaBOYHbLIN pa3mep

1 — uamepumernbHbIl 610K, 2 — repeuYHbIl rnpeobpasogamersib pacxo-

O0a; 3 — 3awumHbie Kornbua; 4 — 2epmoeeold Kaberss ces3u; 5
— 2epmoee0od Kabernsi numaHus; 6 — arnekmpuyYeckue rnpPo8oOHUKU Oris
coeduHeHus Kopriyca OMP ¢ mpyborpogodom; 7

— 0ononTHUMesnbHbIU 3a3eMrnsowul anemMeHm; 8 — 31ekmpoodsbl.

L*, Mmm
Macca,

DN D*, Mm| D:*, Mm | d1,Mm/N | C 3aWMTHbI- | ©€3 3aLUTHBIX H*, Mm He Ooree,

MU korney, yTepoBs- Kr

KonbLiamMn | ka NnornmypeTaHoM

20 50 105 14/4 158 150 193 3,8
25 57 115 14/4 158 150 198 4,0
32 65 135 18/4 202 194 214 5,8
40 75 145 18/4 202 194 222 7,0
50 87 160 18/4 203 195 236 8,9
65 109 180 18/8 220 212 256 11,4
80 120 195 18/8 230 222 273 14
100 149 230 22/8 251 243 300 20
150 202 300 26/8 324 316 365 36,4

Puc.B.5. Bug pacxogomepa ncnonHeHnn 3PCB-XX5® tunopasmepon

DN20... DN150 ¢ koxXyxom rnepBUYHOro npeobpasoBaTtensi U Kopny-
COM U3MEepUTENIbHOro 6510Ka, BbIMNONMHEHHbIMU U3 MeTanna.
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Dy*

N ot @d1

* - CcnpaBOYHbLIN pa3mep
1 — usmepumernbHbIU 650K, 2 — epsuYHbIl rpeobpasoeamersib pPacxo-

oa;

3 — 3awumHsie Konbuya, 4 — 2epmoeeod Kaberssi cesasu;

5

— 2epmoegod kabesnis numaHus;, 6 — 3sieKmpuYyecKue rnpPo8ooOHUKU Orisi
coeduHeHusi kopriyca OMP ¢ mpybonpogodomMm; 7 — 35iekmpoobl; 8 —

pbIM-6051m.
L7, MM Macca,
DN D*, MM | D:i*, MM | d1,Mm/N c 6es sawunTHeIX | L+ v | e Gonee,
3aLLMTHBIMK | KoneLl, dyTepoB- r
KonbUamMn |Ka nonnmypetaHom
200 258 358 26/12 362 344 427 59,0
300 362 485 30/16 514 496 542 120,4

Puc.b.6. Bug pacxogomepa ncnonHeHmn 3PCB-XX5® tunopasmepor DN200
m DN300 ¢ KOXyxOoM nepBUYHOro npeobpasoBaTtenss U KOpnycom
M3MepUTENbHOro 6510Ka, BbINOMIHEHHLIMU U3 MeTanna.
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|
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-+ L L
* - CNpaBO4HbIN pasmep
1 — uamepumernbHbIl 6510K; 2 — rnepeuYHbIl rnpeobpasogamersib pPacxo-
0a; 3 — eepmoeeol kabersis cessu; 4 — eepmoeeo0 Kabens numaHus; 5
— aniekKmpuyeckue nepembiyku Ons coeOuHeHusi kopriyca OMP ¢ mpy-
b6orposodom; 6 — Hakrelka O UCMOMHEHUU Ha Maribie pacxoobl; 7 —
cyXarujue ecmasku.
DN d*, mm D*, mm D1*, mm L*, mm H*, Mm Macca, He
bonee, kr
25 21 57,5 73 113 160 1,0
32 25 65 82 123 168 1,2
50 42 87 102 153 188 1,8
Puc.B.7. Bupg pacxogomepa ucnonHeHun APCB-X40J1 ana pabotbl Ha Manbix

pacxopaax.
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Puc.b.8a. Bua cBepxy usmeputenbHoOro 6noka pacxogomepa ¢prnaHuoBaHHO-
ro UCNONTHEHUA C NNIaCTMAcCOBbIM U3MepUTeNbHbLIM GJTOKOM.

BBIET 9P &)
1 PACXOIOMEP-CYETYUK INEKTPOMAIHUTHBIN
[ — Moaundmkauus Naint M

NPEQYNPEXOEHUE-
T OTKPbIBATb, OTKNIOYMB OT CETHU!

7o\ }

Hany L1173 LTV =24B
[F | TemnepaTypa KUAKOCTU..........c.ns -10...+150°C

1 @ EBAET |

oA

Grezwes) i
‘ U |'| |'| |'| u RFID

n

Puc.b.86. Bug cBepxy nameputenbHoro 6noka pacxogomepa
¢pbnaHUOBAHHOIO UCMONMHEHUA C MeTaNnNMN4YeCKUM U3MepUTenbHbIM
GroKomMm.

1 — mpaHcriopmHas (akcriniyamauyuoHHasi) niomba;

RFID — Haknelka, caudemerniscmeyrowasi 06 ycmaHO8/1eHHOM mpaHcC-
rnoHoepe RFID.
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Mnomb6a noBeputens AkcnnyarauMoHHas
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v Mnomb6a 3aBofa-U3roToBUTENSI

HL1 — ceemoduod uHOukayuu cmamyca pabomsi pacxooomepa;

J1, J2 — KOHMaKmHsble rnapbl ycmaHO8KU KoaghgbuuyueHma npeobpasosa-
HUs1 yHUBepcaslbHO20 8bixoda Ne1;

J3 — KOHMakmHas napa paspeweHusi MoOughukayuu HacCmpoOeYHbIX na-
pamempos;

J4 — KOHMakmHasi napa paspeuweHusi MoouguKauuu CepPBUCHbIX napa-
mMempos;

XP2 — pasbem rodkmovyeHus wieldga Moldyrns uHmepgelcos umnu
adanmepa USB-OP,

XP3 — pasbem nooknoveHus kaberns numaHusi =24B;
XT1 — KoHMakmHasi Korio0Kka yHueepcasnbHo20 8bixo0a Ne2;
XT2 — KoHMakmHasi Korio0ka yHueepcasrnbHo20 8bixoda Ne1;

SK1 — nepekroyamerb ycmaHO8KU pexuma pabombl yHU8epcasribHO20
8bixoda Nel;

SK2 — nepeknodamernb ycmaHO8KU pexuma pabomesl yHuUsepcasibHO20
8bixo0a Ne2;

B — suHmMbI KperirieHus 3awumHou KPbIWKU.

Puc.b.9. Bua usmeputenbHoro 6r5oka 6e3 nuueBown naHenwu (Bug moaynsi o6-
paboTKn).
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Puc.b.10. Bug moaynsa RFID, yctTaHOBNEeHHOro B UaMepuTernbHbIA GIOK.
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NMPUITOXEHUE B. CxemMa OKOHe4YHOro Kackaga yHMBepcanbHbIX
BbIX040B

OKoHeuHble Kackagbl yHMBepcarbHbIX BbIXOAOB pacxogomMepa Bbl-
MonHeHbl MO OANHAKOBOW cxeme, npuseaeHHom Ha puc.B.1. B ckobkax Ha
CXeMe ykKasaHbl 0003Ha4YeHUs1 KOHTaKTHbIX Map, KOHTAKTOB pasbema U
HavMeHOBaHUs CUrHanoB Ansl yHMBepcanbHoro Bbixoga Ne2.

» TSOUT +(DIR+)
360

Bbixoal(2)+ —| ——» +338B
§§ —_— I:E:] — Vv
1

Bbixogl(2)-

) » DOUT1 (DIR)

EVCC 1 kOm

— N » TSOUT +(DIR+)

— » TSOUT - (DIR-)

Puc.B.1. Cxema okOHe4YHOro Kackaga yHMBepcasibHbIX BbIXOAO0B.

[na ycTaHOBMNEHHOro 3HadyeHusi AKTUBHbIA ypoBeHb — BblCOkuK
HanV4YMIO MMNyrbca Ha BbIXOAE B YaCTOTHOM W UMMYMbCHOM pexumMax, a
TakkKe Hanuimo cobbiTUS B JIOTMYECKOM PEXUME COOTBETCTBYET Pa3oMK-
HYTOEe COCTOSIHME SfIEKTPOHHOro Knto4a. [Npy oTCcyTCTBUM MMNyrbca 1 OT-
CYTCTBUM CODBbBITUSI ANEKTPOHHbBIN KIOY 3aMKHYT.

[ns ycTaHOBMNEHHOro 3HaveHusi AKTUBHbIN ypoBeHb — HU3kum co-
CTOSIHUSA SNEKTPOHHOIO Kroya obpaTHble.

B aKkTMBHOM pexume HanpskeHve Ha Bbixode Mnpu OTCYTCTBUMM UM-
nynbca, a TaKke COOTBETCTBYHLLEe YPOBHIO BbICOKMM B nornyeckom
pexvme MoxeT 6biTb oT 2,4 go 5,0 B. lMNMpn Hanuymm mmnynbca u npu
ypoBHe HM3KMM B NOrM4ECKOM pexumme — HanpsKeHue Ha BbIXode He
bonee 0,5 B. PaboTa BbiIxoga B aKTMBHOM pPeXMME LOMyCcKaeTcs Ha Ha-
rPy3Ky C conpoTuBneHvem He meHee 1 KOm.

MepeBon yHMBEpCanbHbIX BbIXOAOB B aKTUMBHbIN PEXUM OCYLLECTB-
naetca nepeknodatenamm SK1 n SK2 Ha mogyne obpaboTkm pacxogo-
mepa.

B nmaccvBHOM pexume 0OMNycKaeTcs NuUTaHve OT BHELUHEro UCTOYHU-
Ka HanpsbkeHuem noctosiHHoro Toka ot 3 go 30 B. lonyctumoe 3Hauve-
HMEe KOMMYTMPYEMOro ToKa Harpysku He 6onee 150 MA.

OnuHa nuHum ceasu — go 300 m.
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NMPUNTOXEHUE I'. UCTOYHUKM BTOPUYHOIO NUTaAHUSA

HVHV+V -V -V -V
DC 24V /0.6A CE

/+€2K @; ] J
UU

D @ ~ U U

5J +V ADJ /‘I‘O_-v%

ADN-1524 NNN F

INPUT:  100-240V AC 6 F
0.32A 50/60Hz

= N L

ONONG)

* - cnpaBOYHbLIN pa3mep

1 — ucmoyHuK numaHus; 2 — 3awersnka 0ns KperneHus Ha DIN-
pelky 35/7,5; 3 — KOHmMaxkmHasi Konodka 6bIXOOHO20 HarpsiXKeHUs;
4 — uHOukamop pabombl UCMOYHUKA 8MOPUYHO20 NMumaHusi, 5 — om-
gepcmue 0115 peayriuposKU 8bIXOOHO20 HarpsXXeHusi; 6 — KOHmakmHasi
Kosio0Ka nodKnoYeHuUs cemegoeo kaberns ~ 220 B 50 Iy,

Puc.l'.1. UcTouHuk BTOpUYHOro nutaHus ADN15-24.
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Y

a) Bua cnepeam 6) Bug cOoky

* - CcnpaBOYHbLIN pa3mep

1 — 8UHMbI KOHMAaKMHOU KOMOOKU 8bIXOOHO20 HarnpsixxeHust =24 B;

2 — €8emMOOUOOHbIl UHOUKaAmMop BK/MHOYEHUS UCMOYHUKA 8MOpPUYHO20
numaHusi;

3 — 8UHM NOACMpPOUKU 8bIXOOHO20 HarpsXXeHUsl;

4 — 8UHMbI KOHMaKMHOoU KOI00KU MOOKITFOYEHUS HarpsiXXeHUs numaHusi
~220 B 50 'y (L — nnuHus, N — Heumparib);

5 — cepbea 018 0c80b60XX0eHUsT 3auleriKu;

6 — 3awersnka 0ns KpenneHusi Ha DIN-pelke.

Puc.l.2. UcToYHUMK BTOpUYHOro nutaHma cepumn DR-15-24 (=24 B 15 Br).
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NMPUNTOXXEHUE [1. PekomeHaauMm no npuMeHeHUI0 pacxogomepa

1.

c TennoBbluncnutenamu «B3J1IET TCPB»

YHuBepcanbHble Bbixoabl pacxogomepa «B3JIET 3P» wucnonHeHwn
OPCB-4X0(5X0)J1/® pna cBaAsn ¢ TennoBbluucnutenamm «B3JET
TCPB» wncnonHeHun TCPB-024, -024M, -025, -026, -026M, -027 moryT
NCMNONb30BaTbCA Kak C aKTMBHbIM, Tak U C MAaCCMBHbIM PEXMMOM paboTbl
OKOHEYHbIX KackafoB MpU COOTBETCTBYIOLLEM peXuMme BXoAa TEnoBbl-
yncrnutens  (KOMOWHaUMS pPEXMMOB «aKTUBHbIN BbIXOA4 — MACCUMBHbIN
BXO4» WU «MNAaCCUBHbIN BbIXOL, — aKTUBHbBIA BXOAY).

KoMOuHaLmo pexMMoB «aKTMBHbIW BbIXOL — MACCUBHbIA BXOO» pe-
KOMEHAYEeTCHA UCMOSb30BaTb NPU HEOOXOAMMOCTM KOHTPOSIA Hanuiust nu-
TaHua pacxogomepa.

2. Mpwn pabote ¢ TennoBblucnutenem «B3NET TCPB» ncnonHernus TCPB-

033 pekomeHOyeTCcs UCMOMb30BaTb KOMOMHALMIO PEXMMOB «aKTUBHbIV
BbIXO[, — NACCMBHbIA BXOA» A51 93KOHOMWUM pecypca BCTpOeHHON baTapen
NUTaHUA TENMOBbIYUCIIUTENS.

Mpn ncnonb3oBaHum B paboTe ¢ Tennosbiumcnutenem «B3JIET TCPB»
ucnonHenma TCPB-034 kombuHaumm pexmmoB «MaCCUBHBIX BbIXO4, — akK-
TMBHbIN BXO4» MakCuMaribHaa 4YactoTa criefjoBaHUsi UMMyNbCOB Ha BXO-
ae tennosbluucnutena 10 My, KOMOMHAUMN PEXMMOB «aKTMBHbBIN BbIXOA
— naccusHbIn Bxoa» — 100 IMu.
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NMPUITOXEHUE E. MpunoxeHus K mMeToanKe NOBEPKU

(obsizaTenbHoOe)

o Bexog [N (F) ™ 3

NHOWNKATOP

NHTepencHbIN BbIXOS

AN
N

1 — mpyb6orposod rnosepoyHoU ycmaHo8Ku;, 2 — pacxooomep; 3 — cyem-
YUK uMnybcos (4yacmomomep); 4 — nepcoHarbHbIlU KOMIbomep.

Puc.E.1. Cxema coeguHeHun npu noBepke pacxopnomepa «B3JIET IP» mo-
andukaumm «Jlant M».
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MpoTokon noeepku pacxogomepa «B3JIET OP»
mMoaudukauum «J1lant M»

3aBopckon Homep "oa Bbinycka
Bug nosepkun
. lywikr OtmeTka o
HavnmeHoBaHue onepauunii OOKyMeHTa MpymevaHne
COOTBETCTBUA
Mo noBepke
1. BHeLwwHunn ocmoTp. 5.8.1.
2. OnpoboBaHue 5.8.2.
3. lNogtBepxaeHne COOTBETCTBMS NpOrpaMmm- 5.8.3.
Horo obecrneyeHns pacxogomMepa
4. OnpepeneHve MOrpeLHOCTM pacxogomepa 5.8.4.
npuv n3mepeHun obbema n cpegHero oobem-
HOro pacxopa.

Pacxop,omep npum3sHaH K 3Kcnyatauum
(rogeH, He roaeH)

[laTa noBepkn « » 20 r.
MoBeputenb / /
(noanucob) (©.1.0.)
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NMPUNTOXXEHUE XK. NMonHasa koaucpmnkauma pacxonomepos

NcnonHeHne SPCB-XXXX XXX.
ao6oBr ge

a. Koo no KOHCTPYKTMBHOMY WCMOSIHEHMIO M3MEpUTENbHOro Grioka
pacxogomepa:

4 — ycnonHeHve 6e3 nHovKaTopa;
5 — ncnonHeHne ¢ MHAUKaTOPOM.

6. Kog no avHammyeckomy Auana3oHy (OTHOLUEHME HambonbLuero
pacxoga K HaumeHblUueMy) Npy NPSIMOM HanpaBfieHUM NMOTOKa uaMepsie-
MOW XXWUOKOCTHU:

1-1:100;
4 — 1:250;
5-1:300;
7 — 1:500.

B. Koa no obnactu npymeHeHus:
0 — o6LLEeNPOMBILLSIEHHOE;
5 — ans ocobbIX yCrnoBui;
r. Kog no cnocoby moHtaxa [P B TpybonpoBoa:
J1 — noa npucoeguHeHe Tuna «CIHOBUYY;
@ — dnaHUOBaHHOE UCTOSTHEHME.

A. Kog no HopmvpyembiM npegenamM LonyckaeMblX OTHOCUTENbHbIX
MOrpeLlHOCTEN NPU U3MepEeHN cpeagHero o6bemHoro pacxoga (obbema)
npy NPSMOM HanpaBfieHAN MOTOKa U3MepPSIeMOW XMUOKOCTU. BO3MOXHbI
ogHa w1 ase nosvumm (cm. Tabn.>K.1.):

A-x1%;
B -+ 2%;
C—-1%5%.

e. Kog no HopmupyembiM npegenam AonyckaemblX OTHOCUTESbHbIX
MOrpeLLHOCTEN NPU N3MepeHn cpegHero o6bemHoro pacxoga (obbema)
N OMHaMUYEeCKOMY auanasoHy npu o6paTHOM HanpaBrieHWM NOToKa U3me-
pPAEMOWN XNOKOCTW:

P — npemenbl gonyckaemMbiX OTHOCUTESIbHBLIX MOrPELUHOCTEN MPU U3-
MepeHun cpegHero o6bemMHoro pacxoga (obbema) n guHamudeckne ava-
NasoHbl NPy NPSIMOM 1 06paTHOM HanpaBIIEHWN NMOTOKa U3MEPSIEMOWN XNa-
KOCTW 3KBMBaneHTHbl. BO3MOXHbI 0gHa unv ABe nosvumm (cm. Tabn.X.2.);

WHoekc P otcyTcTBYeT — npedenbl 40oNyCcKaeMblX OTHOCUTESbHBIX MO-
rPELLHOCTEN NpU U3MEpPeHMn cpeaHero obbemMHoro pacxoga (obbema) B
obpaTHOM HanpaBneHm — + 2% B AnHamudeckoM auanasoHe 1:100.

Mpenensl aonyckaeMblX OTHOCUTESbHBLIX MOrpeLlHOCTEN pacxogome-
poB ucnonHeHnn IPCB-XXXX npu nsmepeHum cpegHero o6bemMHoro pac-
xopa (obbema) npvBeeHsl B Tabnuue XK. 1.
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Tabnuua X.1.

Mpenens! go- Mpenens! go-
nycKaembIX OT- nycKaeMmbIX OT-
HOCUTENbHBIX HOCUTENbHBLIX | [dnanas3oH us-
norpewHocTen | [uanasoH namepsemoro CpeaHero | NorpeLHocTen MepSIEMOro
McnonHeHus npu N3MEPEHNM obGbemHOro pacxoga npu N3MepeHUn | cpeqHero oob-
pacxo4oMepPoB | cpeaHero oob- cpeaHero obb- |eMHOro pacxoga
€MHOro pacxoga €MHOro pacxoga
(obbema) (obbema)
npu NPSIMOM HanpaBSiEHWN NOTOKa N3MEPSEMON XXMA- | Npu 06paTHOM HanpaBneHun no-
KOCTM TOKa N3MEPSEMON KMOKOCTU
OPCB-X10X A +1,0% ot 0,01-QHanb go QHamb (1:100)
OPCB-X4XX A +1,0% ot 0,004-QHanb go QHamb (1:250)
OPCB-X4XX B +2,0% ot 0,004-QHanb go QHamb (1:250)
+1,0% o1 0,01-QHanb go QHaunb (1:100)
OPCB-X4XX AB £20% o1 0,004:-QHanb go 0,01-QHanb (ot
- 1:250 go 1:100)
OPCB-X50X A +1,0% ot 0,0033-QHanb go QHamb (1:300) ot 0,01-QHaub
OPCB-X50X B +20% ot 0,0033:QHanb 1o QHamb (1:300) +20% A0 QHanb
+1,0%  |or 0,01-QHanG go Quaub (1:100) (1:100)
OPCB-X50X AB £20% ot 0,003-:QHanb po 0,01-QHanb (ot
- 1:300 go 1:100)
OPCB-X7XX B +2,0% ot 0,002-Qranb go QHamb (1:500)
£2,0% ot 0,004-QHanb ao QHaunb (1:250)
OPCB-X7XX BC £50% ot 0,002:QHan6 1o 0,004-QHamb (ot
- 1:500 go 1:250)

Mpenensl gonyckaeMbiX OTHOCUTENbHBIX MOrPELLHOCTEN pacxogoMe-
poB wucnosnHeHun ISPCB-XX0XP npwn mn3amepeHnumn cpegHero o6bemMHoro
pacxoga (obbema) npvBeneHbl B Tabnuue XK.2.

Tabnuua X.2.
Mpegenb! Aonyckaembix OTHO- [VaNa30H U3MEpAEMOro
WcnonHeHws CUTETNBHBIX MOTPELLIHOCTEN TPK cpenHero 06beMHOro
M3MepeHnn cpegHero oobem-
pacxofomepos Horo pacxoga (o6bema) pacxona
npy NPSIMOM 1 0OPaTHOM HaNpPaBMEHUM NOTOKA U3MEPSIEMON XUAKOCTU
OPCB-X10X AP +1,0% ot 0,01-Quanb go QHanb (1:100)
OPCB-X4XX AP +1,0% ot 0,004-QHanb go QHamb (1:250)
OPCB-X4XX BP +20% ot 0,004-QHanb go QHaub (1:250)
+1,0% ot 0,01-QHanb go QHanb (1:100)
OPCB-X4XX ABP +20% o1 0,004-QHanb go 0,01-Quanb (o1 1:250 go 1:100)
OPCB-X50X AP +1,0% o1 0,0033-QHanb go QHamb (1:300)
3PCB-X50X BP +20% o1 0,0033-Quanb go QHanb (1:300)
+1,0% ot 0,01-QHanb go QHamb (1:100)
OPCB-X50X ABP +2,0% o1 0,003-QHanb go 0,01-Quanb (o1 1:300 go 1:100)
OPCB-X7XX BP £2,0% o1 0,002-QHanb go QHaunb (1:500)
PCB-X7XX BCP +2,0% ot 0,004-QHanb go QHamb (1:250)
) £5,0% o1 0,002-QHaunb fo 0,004-QHanb (o1 1:500 o 1:250)
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