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BBEOEHWUE

HacTodawmn ooKyMeHT pacnpocTpaHsaeTcs Ha LUMgpoBOn pacxoo-
Mep-cyeTyuk yrnbTpassykoson YPCB BSJIET IMPLU (nanee — pacxopo-
Mep) 1 NpeaHasHayeH Ans 03HAKOMIEHNSA C YCTPOMCTBOM pacxodoMe-
pa 1 NopsLKOM ero aKcnnyataummn.

B cBA3n ¢ noctosiHHOM paboTon No ycoBepLUEeHCTBOBaHMIO Npnbo-
pa, B pacxogomepe BO3MOXHbl OTIIMYMA OT HACTOSILLEro pyKOBOACTBA,
He BIUSOLME HA MEeTPOriornvyeckne xapaktepuctukm N yHKLMOHasb-
Hble BO3MOXHOCTM npubdopa.

Pacxogomep BkrnodeH B ['ocynapCTBEHHbIN peecTp CpeacTB usMme-
PEHUA N MOXET MCMONb30BaTbCS KaK KOMMEpPYECKU 1 apbutpaxHbin
npunbop.

MEPEYEHb MPUHATbLIX COKPALLEHN

Ab - aKKymynsitopHasi batapes;

BU - BNOK UCKPO3aLLNTHBIN;

BIl - BTOPUYHbIN N3MepUTENbHbIN Npeobpa3oBaTens;
DN - AnamMeTp YyCITOBHOIo nNpoxoaa;

HC - HewTaTHasa cuTyauums;

na - Nnpeobpa3soBaTenb AaBNeHUs;

MK - NepcoHarbHbIN KOMMbIOTEP;

nT - NnpeobpasoBaTenb TemnepaTtypbl;

mn - NepBUYHbIV NpeobpasoBaTesnb pacxoaa;

M3A - npeobpasoBaTtenb 3MEKTPOAKYCTUHECKUN,
Y3C - ynbTpa3ByKOBOW CUrHan.

NMPUMEYAHUE. Buag HammeHoBaHMA unm ob603HaYeHus, BbINOI-
HEHHOro B TEKCTe M Tabnuuax XuWpHbIM LWpudTom, Hanpumep, Tun
AaTyuKa, CoOOTBETCTBYET ero oTobpaxeHuto Ha gucnree npmbopa.

* % %

Pacxodomep-cyemyuk ynbmpassykoeoli YPCB B3JIET [1PL| 3apeau-
cmpuposaH 8 [ocydapcmeeHHOM peecmpe cpedcme usmepeHul P®
rnod Ne 83999-21.

Pacxodomep-cyemyuk ynbmpa3ssykoeot YPCB BS3JIET [1PL] coom-
semcmeyem mpebosaHusiM TexHU4YecKkoeo peanameHma TaMOXXeHHO-
20 coro3a TP TC 004/2011 «O 6e3onacHocmu HU3KOB0/1bMHO20 060-
pydosaHusi».

Pacxodomep-cyemyuk ynbmpa3ssykoeol YPCB BS3JIET [1PL| coom-
gemcmeyem mpebosaHusiM TexHU4YeCcKo20 pearameHma TaMOXeHHO-
20 cowsa TP TC 020/2011 «3nekmpomazHuUmHasi coeMecmumMocmb
mexHuU4YecKux cpedcme».

YpocTtosepsiowme JOKYMEHTbl pa3MeLleHbl Ha cante www.vzljot.ru
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FTAPAHTUUA N3TOTOBUTEIA

[.  WsrotoBuTenb rapaHTMpyeT COOTBETCTBME ULMMPOBLIX PaCcXOAOMeEpOB-
cyeTymkoB ynbTpassykoBbix YPCB B3IJIET TlPL TexHnyeckum ycnosusim B
npepernax rapaHTUAHOIO CpoKa, yKasaHHOro B nacrnopTte Ha usgenuve, npu co-
6rogeHnn cnegyroLmx yCroBui:

1. XpaHeHue, TpaHCNopTUpOBaHME, MOHTaX W SKChnyaTtauus wusgenus
OCYLLEeCTBNATCH B COOTBETCTBMM C TpeboBaHNSIMU IKCNyaTauMoOHHON
AOKYMeHTaunun.

2. MoHTax u nyckoHanago4Hble paboTbl NpoBeAeHbl crneumanu3npoBaH-

HOW oOpraHu3auven, UMerwen npaBoO Ha BbIMOMHEHME [aHHOro Buaa
pabor.

Il. B cnyyae Bbixoga ob6opyaoBaHnsa U3 CTPOSi, rapaHTUNHBLIN PEMOHT NPON3BOAUT-
Csl B FOSIOBHOM WIM pPEermoHasrbHbIX CEPBUCHbLIX LIEHTPax, aBTOPM3NPOBAHHbIX
no paborte ¢ obopygoBaHMeEM TOProBown Mapku BaneT, npu cobniogeHun ycro-
BMI akcnnyaTtaumm u TpeboBaHui, yKaszaHHbIX B 3KCMnyaTaumMoHHOW LOKYMEH-
Taumw.

[ll. N3roToBUTEND HE HECET rapaHTUNHbLIX 0653aTeNbCTB B CrEAYOLWNX CryYvasX:
a) OTCYTCTBYET NMacnopT Ha ua3genve;
6) nsgenne MeeT MeXaHNU4YECKNE NOBPEXAEHNS;

B) usgenue XpaHuMnocb, TPaHCNOPTUPOBArocb, MOHTUPOBANOCL UMK 3KC-
nnyaTMpoBanocb C HapyleHueM TpeboBaHWi SKCnnyaTaumoHHOW AO0-
KyMeHTauun Ha nsgenve;

r) oTCyTCTBYET UNu noBpexaeHa nnomoda ¢ NnoBepuTenbHbIM KNenMomM;

A) nsgenue nnm ero coctaBHas YacTb nogsepranock pasbopke nnu gopa-
ooTKe;

€) rapaHTUsi He pacnpoCTPaHSETCS HAa pacxodHble MaTepuanbl U geTtanw,
MMeloLLME OFPaHNYEHHbI CPOK CMYXObI.

MHdopmaumsa no cepBMCHOMY OOCNyXMBaHWO NpeacTaBneHa Ha caunTe
http: www.vzljot.ru B pasgene CepBuc.
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1. OMNCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.

1.1.2.

Pacxogomep-cyeTunk ynbTtpassykoson YPCB B3JIET MNPL, ¢ undpo-
BoM 0B6paboTkon MHGOopMauMM NpegHasHayeH ans onepaTtMBHOMO W3-
MepeHus cpegHero o6bEMHOro pacxoga u obbema pasnuyHbIX Mo Co-
CTaBy M BA3KOCTU aKyCTUYECKM MPOBOASALLNX XUOKOCTEN (BOAbI, KUCMOT,
Lenoyen, pactBopoB, MNynbf, HEPTU U HePTENPOAYKTOB, MULLEBLIX
NPOAYKTOB U T.4.) B HAaMOpHbIX TpybonNpoBoAax B passiMyHbIX YCIIOBUAX
aKcnnyaTauuun, B TOM YMcne BO B3PbIBOOMACHbLIX 30HaX.

MHCTpyKuMa no akcnnyaTauum Ans pacxogomepa B3pbiBO3alLm-
lWeHHoro wucnonHenns B60.00-00.00 P3 pasmeweHa Ha caunTte
www.vzljot.ru.

Pacxogomep BbLINONHAET M3MEPEHUS MPU NOCTOAHHOM W/uUnu ne-
peEMEHHOM (peBEPCMBHOM) HanpaBfeHUM MoToKa XMAKOCTU B Tpybo-
npoBoge.

[MopTaTMBHOCTbL M aBTOHOMHOCTb MUTaHUS pacxogomMepa, BO3MOX-
HOCTb MpeABapUTENbHOrO NPOrpaMMMPOBAHUSA UCXOAHBLIX AAHHbLIX MO
KOHTPONMpyeMbIM 06bekTam ¢ ymcnom He meHee 200, aBTomaTu3aums
HaCTPONKM M ynpaBneHus paboTon No3BONSAKT BbINOMHATL OnepaTuB-
Hble M3MEpPEHMUS IKCMEPTHOro UNN UCCneaoBaTenbCKOro xapakrepa, a
Takke NPOU3BOAWTbL MOArOTOBUTESNbHbIE PaboTbl MO MOHTaXy CTaumo-
HapHOro ynbTPa3ByKOBOro pacxogomepa.

Pacxogomep-cuetunk YPCB BS3JET lNPL, o6ecneunBaeT namepeHue
crneayroLmnx napameTpoB:

cpegHero ob6bEMHOro pacxoga XuOkocTu npu nNpssMoM M obpaTHOM
HanpaBneHnMn NOTOKa;

obbema XngkocTn oTaenbHO Ans npssMoro M obpaTtHOro HanpasneHus
NOTOKA U UHTErpanbHOro o6bema XXUAKOCTY;

CKOPOCTHM NOTOKA XNOKOCTH.

. Pacxogomep-cuetumk YPCB B3JIET lNPLl obecneumnBaert:

BblIBO4 MH(OpMauuM Ha LUBETHOM MaTpPUYHbIA AUCHANEN U Ha Nepco-
HanbHbIn KomnbtoTep (MK) yepes nutepdenc USB;

BO3MOXHOCTb CBS3M MO nocnegoBaTenbHOMy UHTepdency RS-485 c
BHELLUHMMW YCTPONCTBaAMU ANSA CYMUTbIBAHUS HACTPOEYHbIX NapamMeTpoB,
N3MEPEHHbIX JAaHHbIX N apXMBOB;

BbIBOA pe3ynbTaToB U3MEPEHUS B BUAE YAaCTOTHO-UMMNYbCHLIX UK No-
rMYeCKNX CUrHamnoB.;

aBTOMATUYECKMUIA KOHTPOSb N MHOMKALUMIO Hannuns HewTaTHbIX CUTya-
LA N OTKa30B;

3aLlMTYy apXmMBHbIX U YCTAHOBOYHbIX AaHHbIX OT HECAHKLMOHNPOBAHHOMO
aoctyna.
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1.2. TexHn4YecKkue xapakTepucTuKkun

1.2.1. OCHOBHblEe TEXHUYECKNE XapaKTePUCTMKM pacxogomepa npuBedeHbl B

Tabn.1.
Ta6bnuua 1
HanmeHoBaHWe napameTpa 3HaveHue napametpa | [pum.
1. KonnyecTtBo kaHanoB U3MepeHns 1
2. lnameTp ycnoBHoOro npoxoga Tpybonposoga, DN ot 20 go 5000 Mpym.1
3. TemnepaTtypa nsmepaemon xumgkoctu, °C oT muHyc 30 go +150 | MNpum. 2
4. HanpsbxkeHue nutaHus cm. n.1.2.8
5. CpegHsasa HapaboTka Ha 0Tkas, 4 100000
6. CpeaHuii cpok cnyxbebl, net 12 Mpym.3
NMPUMEYAHUA:

1. YcTaHoBKa npeobpasoBaTenien anekTpoakyCTUYECKMX Ha TpybonpoBo-
Abl ¢ DN ot 20 go 50 MM BKNIOYUTESNBHO MPOU3BOAUTCS TONMBKO C MO-
MOLLbIO MarHUTHOW NTMHEWKWN.

2. Ona NM3A H-207 — po +130 °C.
3. Kpome BCTPOEHHOW akKyMynaTopHOM 6aTtapen n NoaCcBETKM AUCHIIES.

1.2.2. Pacxogomep obecneunBaeT naMepeHne cpegHero o6 beMHoOro pacxona
npwn CKOpOCTN NoToka o 20 m/c B COOTBETCTBUM C (POPMYSIOMN:
Q=2,83-10%.v.D? (1)
roe Q — cpeaHuit 06beMHBIN pacxon, M3/u;
V — CKOPOCTb NOTOKa, M/C;
D — BHyTpeHHUM anameTp Tpybonposoaa, MMm.
YyBCTBUTENBLHOCTL pacxogomepa no ckopocty notoka 0,01 m/c.
1.2.3. Pacxogomep MOXeT BbINOMAHATL OYHKUMM TEnnocyeTynka, T.e. MMeeT
BO3MOXHOCTb pacyeTa creayroumx napameTposB npu NonyvyeHum name-
pUTENBbHOM MHAOPMAaUUK OT BHELLHMX AAaTYMKOB TeMnepaTypbl U OaB-
nexHus, NMbo No Mx 4OrOBOPHbLIM 3HAYEHUSIM:
- MacCOBOro pacxoga NoToKa XUOKOCTH;
- TeNmoBOW MOLLHOCTM NMOTOKA XXUOKOCTH;
- TENNIOBOWN SHEPrUKN NOTOKA XKMUAKOCTH;

- MacCCbl XNOKOCTH, I'IpOLUG,D,UJeIZ no pr6OI'IpOBO,D,y ana npamMmoro HanpaB-
JIEHUA NOTOKa.

MPUMEYAHME. lMpu uncnonb3oBaHuM pacxogomMepa B KayecTse
TennocyeTynka, N3MepEHHbIE 3HAYEHUS TEMNOBLIX NapaMeTpoB TENMo-
HOCUTEeNA ABNATCA CMPaBOYHLIMU N NX METPONOrMyYeckme xapakrepu-
CTUKM N HE HOPMUPYHOTCA.

1.2.4. TemnepaTypHble BXoObl pacxodoMepa paccyMTaHbl Ha NoAKMYeHune
no 2-x, 3-x n 4-x NpoOBOAHbIM cxeMaM 1 06paboTKy curHanos AByx nna-
TMHOBLIX TepMonpeobpasoBaTenein conpoTmenexHus Tuna Pt unum I ¢
HOMUWHarnbHbIM conpoTtusneHnem 100 Om, 500 Om 1 1000 Om n ¢ Tem-
nepatypHbiMu koaddpuumeHtamm 0,00385°Ct unmn 0,00391°Ct cooT-
BeTcTBeHHO no NOCT 6651.
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NMPUMEYAHWE. [JonyckaeTcs ncnonb3oBaHne npeobpasoBartenen
COMPOTUBNEHNSA C UMEPPOBLIM BbIXOAHBIM CUFHANoM NocpeacTBOM MH-
Tepdencos RS-485, USB.

1.2.5. Bxog gaBneHust paccumtaH Ha NogknyeHne no 2-x NpoBogHOM cxeme
n 0bpaboTKy curHanoB ogHoro npeobpasoBartens n3bbITOYHOro Aasre-
HUA C YHUPMUMPOBAHHLIM BbIXOAHbIM curHanom 0 — 5 mA, 0 — 20 MA
nnn 4 — 20 mA. HomurHanbHoe BXOL4HOE COMPOTUBIIEHME KaHana usme-
peHuns aaesneHusi He 6onee 600 Om.

NMPUMEYAHWME. [onyckaeTca ncnonb3oBaHne npeobpasoBaTenen
AaBneHust ¢ UNpPOBbLIM BbIXOAHBIM CUrHaroMm MnoCpeacTBOM WHTEp-
denco RS-485, USB.

1.2.6. Pacxogomep obecneuvBaeT BedeHuWe kanengapsi U otobpakaeT Ha
Ancnnee CoCTosiHME 3apsga akkyMynsiTopHon GaTtapen, a Takke Hanu-
4yne N pecypc BCTPOEHHOW KapTbl NaMATHU.

1.2.7. Pacxogomep obecneuymBaeT XpaHEeHWe U3MepSieMblIX NMapameTpoB U
HeluTaTHbIX CUTyaLu Ha CMeHHoM KapTe namaTn gopmata SD. O6wmin
obbem apxmBa 3aBucUT OT obbema SD-kapTbl N COCTaBNSAET HE MeHee
100000 3anucen gna kapTbl o6bemom 64 MbanT. 3anucb Npon3BoanT-
CSl HE3aBMCMMO MO BCEM KOHTPOSNIMPYEMbIM OObekTam N3MepeHnNs, Ync-
no kotopbix He MmeHee 200. PacnpeaeneHune namatn no obbekTam npo-
N3BOSbHOE.

1.2.8. OnekTponuTaHne pacxogomepa OCYLLUECTBSAETCA OT BCTPOEHHOW ak-
KymynsaTtopHon 6atapen HanpsbkeHMeM nocTosiHHoro Ttoka 3,6 B, ot
BHELUHEero MCTOYHMKa NOCTOSAHHOro Toka HanpshkeHnem ot 10 go 30 B,
nnoéo ot ceTn nepemeHHoro Toka 220 B 50 'y yepes agantep nuTaHunA
~220/=24 B. lNpogomkunTtenbHOCTb HenpepbiBHOM paboTbl OT MOSHO-
CTbIO 3apSKEHHOM BCTPOEHHOW BaTtapen cocTaBnseT He MeHee 24 va-
COB MNPW YCNOBWW, YTO OUCMMEN OTKMOYEH U UHTepdenc He NCNonb3y-
eTcs, U He MeHee 12 YyacoB NpY CyMMapHOM BPEMEHU UCMNOSb30BaHUSA
ancnnest n nHtTepgencos He Bonee 2 vac.

Bo3MoXHO NnuTaHMe pacxogomMepa vyepes rHes3fo npukypmesatens ot
BGopToBOM ceTn aBTOMOOMNA npu paboTarolem asuraTene (3a UCKMo-
YeHueM npouecca 3anycka gsuraTens).

1.2.9. YcTOon4mBOCTb K BHELWHUM Bo3aenctBusm B cootBetctBumn ¢ FTOCT P
52931:

a) Temnepartypa oKpyXxarLiero Bo3gyxa:
- ons BTopmn4yHoro npeobpasosatens (BI1) — ot muHyc 10 go + 50 °C
(rpynna C3);
- Ans npeobpasoBatenen anekTpoakyctndeckux (M3A) — ot muHyc 30 go
+ 80 °C.
6) oTHOCUTENBbHAs BNAXXHOCTb OKPYXKatoLLLero Bo3ayxa:
- BN - 95 % npu Temnepatype + 35 °C n 6onee HM3KMX Temnepartypax,
6e3 koHaeHcaumm Bnaru (rpynna C3);
- M3A — oo 100 % npn Temnepatype He 6onee + 30 °C, ¢ koHAeHcaumnen
Bnaru (rpynna C1).
6) atmocepHoe gasnenHune ot 84,0 go 106,7 klMa (rpynna P1);
r) cuHyconganbHasa Bnbpauns BbICOKON YacToThbl:
- Bl — rpynna N2;
- N3A — rpynna V3.
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CteneHb 3awmtbl Bl pacxogomepa B TPaHCNOPTHOM COCTOSHUW
(MONMHOCTLIO 3aKPbLITOM) COOTBETCTBYET Koady P67, B akcnnyaTaunoH-
HOM COCTOSIHUM (C OTKPbITOM KpbIwKon Kopnyca) — koay 1P54 no TOCT
14254. CteneHb 3awuTtsbl NOA cooTBeTcTBYET KOy IP65/IP67 no TOCT
14254.
1.2.10. Bug n maccorabaputHble XapakTepUCTMKN COCTaBHbIX YacTen pacxo-
Aomepa npuseneHsbl B MNpunoxeHun A.

1.3. MeTponorn4yeckume xapakTepucTuku

1.3.1. MNpegenbl gonyckaemon OTHOCUTENBHOW MOrpPeLLHOCTN NPU N3MEPEHUN,
perncTpauumn, XxpaHeHnn n nepegadve pesynbTaTtoB U3MEpPEeHUs cpeaHe-
ro o6bemMHOro pacxoga, obbema XMAKoCTU npu nobom HanpaBneHun
MOTOKA, MPU YCIOBMAX JKCMMyaTaumm U MOHTaXxa, yKkasaHHbIX B 9KCMNIy-
aTaLMOHHOW JOKYMEHTauMu He pacxogoMep, COCTaBNSAoT:

- + 3,0 % npwn ckopocTsx notoka ot 0,1 go 1,0 m/c;
-+ 1,5 % npwu ckopocTtsx notoka oT 1,0 go 20 m/c.

1.3.2. B cny4ae ncnonb3oBaHusi pacxogomepa B ycrioBusx paboTsl, oTnvya-
OLLIMXCA OT yKasaHHbIX B 3KCMnyaTaumoHHOM OOKyMeHTauuu (Bug rva-
paBMYeCcKOro CONpPOTUBNEHNS, ANNHA NPSIMOSIMHENHbBIX Yy4aCTKOB [0 U
nocne MN3A pacxogomepa v T. A.), Npedenbsl AOMyCKaemMon OTHOCU-
TEeNbHOW MOrpeLwHoCcTn u3MepeHun pacxopga (obvema) moryT 6biTb
onpegerneHbl No pesynbTataM paspaboTkn MeTOAUKN BbINOSTHEHUSA U3-
MEepPEeHUNn Npu AaHHbIX YcnoBusix paboTtbl pacxogomepa. Metoauka Bbl-
NOMNHEHNss namepeHun paspabartbiBaeTca U yTBepXaaeTcs No oTaerib-
HOMY 3aKasy.

1.3.3. lMNpegensl gonyckaemon abcontoTHOM MOrpeLwHoCcTn npeobpasoBaHus
CUrHanoB COMPOTMBIIEHUS OT TepMornpeobpasoBaTenen conpoTusne-
HWS B 3HA4YeHMe TeMnepaTypbl, onpeaenstTcs Nno opmyne:

ot =% (0,3 + 0,003 |t)) (2)
roe t— mnsamepsiemasa temnepartypa, °C.

1.3.4. lNpegenbl gonyckaemMon npuBeOEeHHOM K AManas3oHy U3MepeHun no-
rpewHocT NnpeobpasoBaHNA TOKOBbIX CUrHaNoB OT npeobpasoBaTenen
AaBNeHus B 3Ha4YeHne gaBreHnd, onpegensaTcs no gopmyne:

op =% (0,3 + yng), %, (3)
roe Yna — Npegensl gonyckaemon (CyMMapHOW) npuBegeHHOW Mo-
rPEeLHOCTM NpMMeHsieMoro npeobpasoBaTenis AaBreHuns.

NMPUMEYAHUE. TMpn npeobpasoBaHun LMGPPOBLIX CUTHANOB OT
TepmonpeobpasoBartenen ConpoTUBNeHNa U npeobpasoBaTtenen Oas-
NeHns NorpeLHOCTN Npeobpa3oBaHNin HE BHOCATCS.
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1.4. CocTaB

KomMmnnekT noctaBku pacxogomepa npuseneH B tabn. 2.

Tabnuua 2

HavnmeHoBaHue 1 ycnoBHble 0603HaYeHUs

Kon.

MNpumevaHne

BTopu4HbI nameputenbHbii NnpeobpasoBaTenb

Apantep nutanusa ~220/=24 B 15 Bt

Mpym. 1

MpeobpasoBaTtenn anekTpoakycTnyeckme HaknagHole MNOA H-222

MNpum

Kabenu NM3A BHelLHWe

Kabenb nutaHusa oT rHesga GopToBon ceTn aBToMoomns

.2
Mpum. 3
MNpum. 4

Kabenb coeanHutensHbii nHtepdenca RS-485

Kabenb cBasn USB

Kabenb coeanHUTENbHBIN ANCKPETHOrO (MMNYNbCHOrO) BbiXo4a

. Kabenb coegmHutensHbin TINC

. Kabenb coegnHuTenbHbin M0

. KoMnneKkT MOHTaXHbIX YacTen

MNpum. 5

. Cymka npubopHas «Banet-02»

. TonwmHomep «B3JIET YT»

. MpeobpaszoBaTent ynbTpa3BykoBOW

. 3ap9|,D,Hoe yCTpOIZCTBO Aana TonwmHomMmepa

. dnaw-HakonuTenbs ¢ nporpamMmMHbIM obecneyeHnem

. Macnopt Ha TonwuHomep «B3JIET YT»

. Macnopt Ha pacxogomep YPCB B3JIET INMPL

Mpum. 6

. MeToauka NOBEPKU

RiRRIRRRRIRIRIRINRIR(RRINN| R

MNpum. 7

NMPUMEYAHNA:

1.Mo 3aKkaagy npu nmtaHnMm pacxogomMmepa oT ceTu nepemMeHHOro Toka.

. Mo 3akasy noctaenstoTtcsa MNMN3A H-228 (AT) Ha marHuTHOM nnHenke 300

MM unn NM3A H-207 (AT) Ha marHuTHOM nuHenke 150 mm ansa ygobeTea
NX KpenneHus Ha TpybonpoBoAbl U3 yrnepoaucTon CTanu, UNn HU3KO-
yacTtoTHble MOA H-212 (AT).

. CTaHpgapTHasa anvHa coeauHuTenbHbIX kabenen BI1-MNM3A Bbibupaetcs

n3 psga: 3, 6, 15, 30 m; makcumaneHasa gnvHa — 100 m.

. Kabenb gnvHom 3 M nmeeT WTekep Ansa NOAKNIYEHU B rTHE3A0 MPUKY-

puBatend aBToMOOuUNS.

. B KOMNNEeKT MOHTaXHbIX 4acTen pacxoaomepa BXOOAT: MPUXKUMHOE

YCTPOWCTBO, PEMEHb C XparoBbIM 3aXXMMOM, pyreTka, komnayHg DC-4
«Dow Corning» nnun aHanorn4HbIn u T.4.

. KaprI 3aKa3a M aKcniiyataunoHHaa OOKYyMeHTauud Ha JaHHoe mn3genue

N OpYryro NpoayKumio, Bbinyckaemyto pmpmon «Banet», pasmelleHbl Ha
canTe no agpecy: www.vzljot.ru.

Tam Xe pasmMelleH nakeT nporpamMmm «YHuMBepcasrbHbIM NPOCMOTP-
LLMK», BKIHOYaKOLWMA B CBOM COCTaB WHCTPYMEHTasNbHYH Mporpammy
«prdigital» anga paboTtel ¢ npubopom no nHtepgency USB.

MeToomMka  noBepkn  goctynHa Ha cante OUD  OEW:

https://fgis.gost.ru/fundmetrology/reqgistry/4/items/1395029.
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1.5. YcTpoucTBo 1 paboTa
1.5.1. MpuHUKMN paboTbl pacxogomepa

1.5.1.1.

1.5.1.2.

Mo npuHumMny paboTbl pacxogoMep OTHOCUTCS K BPeMsi-UMMYSbCHbIM
ynbTpa3ByKOBbIM pacxogomMmepam, paboTa KOTOpbIX OCHOBaHa Ha usme-
PEHUN Pa3HOCTU BPEMEHM MPOXOXAEHUS KOPOTKUX YNbTPas3BYKOBbIX
curHanos (Y3C) no HanpaenieHnio 1 NPOTMB NOTOKA XMUAOKOCTU B Tpybo-
npoesoge. Bos3byxaeHne n npuem Y3C nNpovsBOAMTCS HaknagHbIMU
9NEeKTpoaKyCTnyeckum npeobpasoBaTensdamy, YCTaHOBIIEHHbIMU Ha
Tpybonposos.

OnekTpnyeckue 30HAMpPYOLWME UMMNYNbChl, reHepupyemble Bl1, none-
pemMeHHo noctynatoT Ha MOA1 n NMBA2 (puc.1).

MoA1 MaA2

Puc.1. Cxema npoxoxpaeHusa Y3C.

1.5.1.3.

Y3C, nany4yaembin ogHum MNM3A, npoxoanT Yepes ABWMXKYLLYIOCS Mo
TpybonpoBoay Xnakoctb 1 BocnpuHnmaetca apyrum MI3A. MNpu gBmxe-
HAW KWOKOCTM MPOMCXOOAUT CHOC YNbTPa3BYKOBOW BOJIHbI, KOTOPbIN
NPUBOAUT K U3MEHEHUIO BpeMeHu pacnpocTpaHeHus Y3C: no noToky
xngkoctn (ot MNM3A1 k NMIA2) BpeMs NpPoOxXoxaeHUs yMeHbluaeTcsd, a
npotue notoka (ot NMOA2 k MNM3A1) — Bo3pacTtaeT. PasHOCTb BpeMeH
npoxoxgeHus Y3C no akyCcTMYecKoMy TpakTy MO U NPOTUB NOTOKA XUA-
koctn dT nponopumoHanbHa CKOPOCTW MOTOKa V W, cnefoBaTesnbHO,
obbeMHOMyY pacxofy KuakocTtun Q.

LUndposon cnocob obpaboTtkm Y3C obecneumBaeT yCTOMYMBYHO
paboTy B yCrnoBuMsiX MOMEX, a TakkKe ynpoLlaeT HaCTPOMKy pacxogome-
pa npv BBOAE B 3KCNIyaTaumio.

CKOpOCTb XMAKOCTW, YCpedHEeHHas BAOOSb YNbTPa3BYKOBOro Iyya,
onpeaensieTcs Kak:
c

Vzm'[(Tnz—Tm)—dToL 4)

roe ¢ — CKopocCTb pacnpoctpaHeHnsa Y3C B HENOABMXHOW XKUAKOCTH

D — BHYTpeHHUN anameTp TpybonpoBoaa;
0 — yron mexay HanpasneHuem pacnpoctpaHeHnss Y3C 1 nnocko-
CTbt0, NepneHANKYNApHOM ocn TpybonpoBoaa;

11
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Tn1, Tn2 — NofHOE BpeMs NPOXOXAEHUSI CUrHana no KaHany uamepeHus
(BIN, kabenn ceasun, oba MNM3I3A, xugkocTb) nNpu pacnpoctpaHeHun Y3C
Mo M NPOTUB NOTOKA COOTBETCTBEHHO;

dTo — pa3HOCTb BpeEMEH NPOXOXAEHWUSI CUrHaNa Npyv HEMOABMXHOW XWUA-
KOCTM (CMeLLeHne Hynsa pacxogomepa);

N — KO3(ULUMNEHT, 3aBUCALLMI OT CXeMbl ycTaHoBKkM M3A (puc.2):
n =1 — npu yctaHoBke [N3A no Z-cxeme;
n = 2 — npwu yctaHoske [1OA no V-cxewme.
3Ha4veHune pacxoga BblUMCMSETCA B COOTBETCTBUMN C BblpaXKEHNEM:

nD?
Qcp = TvmamKr ’ (5)

roe Kr = vep/v — rmapogmHamMmmuyeckmini KoaguumneHT.

MpapoanHammyecknin  KoadPULUMEHT npeactaBnsieT cobon OTHO-
LUEeHMe CcpedHen CKOPOCTWN MOTOKAa XMAKOCTM B TpybonpoBoae K CKOpo-
CTM NOTOKa XXWOKOCTU V, YCPEOHEHHOW BAOMb YNbTPa3BYKOBOro fy4a.
OH BblUMCNISIETCA Ha OCHOBE BBEAEHHbLIX 3HAYeHU LEepOXOBaTOCTU
CTEHOK TpybonpoBoaa, BA3KOCTU KOHTPOSNIMPYEMOM XUOKOCTU, BHYTPEH-
Hero anameTpa TpybonpoBoaa, M3BMEPEHHOIO 3HAYEHMS CKOPOCTU MO-
TOKa.

O6bem xngkoctn V 3a uHTepBan BpemeHn T onpeaensieTcst B Co-
OTBETCTBUN C (DOPMYIION:

v=]QMat ©)

M3meHeHne ckopocTu pacnpoctpaHeHna Y3C B pabouyen xmgko-
CTU1, CBSI3aHHOE C M3MEHEeHMEeM TemrnepaTypbl, AaBNeHust U/unuM coctaea
XMOKOCTWN, BBMAY HEU3MEHHOW ONMHbI aKyCTUYECKOro TpakTa y4uTbiBa-
eTcs B npubope nytem onpeaeneHns nonycyMmbl BpeMeHU Npoxoxae-
Hua Y3C pacctosHus mexay MNOA XT:

ST = T,+T, 7)
2
1.5.1.4. 3HayeHune pacxoga onpenensaeTcs npu BbINONIHEHMUM YCIOBUS:
Qorc < Q, (8)

rae Qorc — MMHMManbHOE 3HaYeHne pacxoda (HUXKHAS oTcedka), M3/y;
Q — Tekylllee 3Ha4YeHne pacxoga, M3/u.

PekomeHayemoe 3HavyeHne HUXHEN OTCEYKM COOTBETCTBYET CKOPO-
ctn notoka 0,1 m/c.

Ecnn BbinonHgaetca ycnosue Q < Qore, TO B pacxogomMepe msme-
pPEeHHoe 3HadeHwe pacxoja npupaBHUBAETCH HYNI, npekpawaeTcs
HakonneHne obbemMa u Bblgava MMMYNbCOB Ha yHMBEPCANbHOM BbIXO-
ae.

Mpun BbINOMHEHUN ycnoBusa Q > Qmax (r4e Qmax COOTBETCTBYET CKO-
pocTu notoka 20 mM/c) namepeHune pacxoga npoaosnKaeTcs, HO nNpekpa-
LLIAeTCsl HaKoMMNeHne 1 apxmBmpoBaHMe obbemMa u Bbigadya MMMNynbCOB
Ha yHMBepcasibHOM BbIXo4e.

1.5.1.5. HaknagHble MN3A ycTaHaBnNMBalOTCS Ha HApPYXXHYIO CTEHKY TpybonpoBo-
Aa 6e3 ero BCKpbITUA MO cnegyowmmMm cxemam (puc.2).

12
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- Z-cxema — [MOA pasmelwaroTcs Ha NPOTUBOMOSOXHbLIX CTEHKaxX Tpybo-
npoBoga B NMIOCKOCTWU, NPOXOAsLENn 4yepe3 ocb TpybonpoBoga, npu
3TOM curHan ot ogHoro N3A K gpyromy npoxogut 6e3 oTpaxeHus oT

A
N

MNaA

YnbTpasByKoBOMW Ny4
a) V-cxema

YnbTpasByKkoBOM nyy
6) Z-cxema

Puc.2. Cxembl yctaHoBku NMIA Ha TpybonpoBopae.

BHYTPEHHEN NOBEPXHOCTU TPYyOONPOBOAa;

- V-cxema — N3A yctaHaBnuBaloTCs BOONb OQHON CTEHKU TpybonpoBoaa
B NJSIOCKOCTU, NPOXOASLLEN Yepe3 oCb Tpybonposoaa, Npu 9TOM CUrHarsn
oT ogHoro N3A nonagaeT K Apyromy nocrne OTpaXKeHUsi OT BHYTPEHHEN
nosepxHoctn Tpybonposoga (npu atom Y3C npoxoauT B OBa pasa

BGonbLwKnr NyTb, YEM NpU Z-CXeME).

1.5.2. YcTponcreo pacxogomepa
1.5.2.1. CTpyKkTypHasa cxema pacxogomepa

CTpyKTypHasi cxema pacxofomepa npuseaeHa Ha puc.3.
Facil recol T Aan
[n3A1] [n2A2] Tnci! Tnc2! | na |

A

A A

A A

BTopuyiHbIN
npeobpasoBaTensb y

Y A 4

A 4

Bnok 6aTtapen

Moaynb aHanoroson

o06paboTku n

RS-485 _
USB

-

o

YHueepcanbHbIl

nnTaHuna

Puc.3. CTpykTypHas cxema pacxogomepa.

MHTepdencos
A [ Y
v Y
: Mopynb Moaynb
umdpoBom uHTepdeiica
Mogyn [—>
nuTaHua |—» o6paboTkm onepatopa
—> T A
Y
Y L J
Bnok Moaynb |
MHAMKaLMK KnaBuaTypbl SD-kapTa
=10...30B
~220B 507y
_ Apantep
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1.5.2.2.

1.5.2.3.

1.5.2.4.

1.5.2.5.

1.5.2.6.

1.5.2.7.

Pacxogomep cOCTOMT U3 3MEKTPOHHOro Broka — BTOPUYHOIO U3Mepu-
TenbHoro npeobpasoBatens un Asyx MN3A, KOTopble BMECTE C Y4aCTKOM
KOHTponupyemoro TpybonpoBoaa, Ha KOTOPbIN OHW YCTaHOBMEHbI, 06-
pa3oBbLIBAOT NEpPBUYHbIN NpeobpasoBaTtens pacxoga (MMM). B kavectse
M ncnonb3yeTcst OTPE30K AeNCTBYOLLEro TpybonpoBoaa Haanexatue-
ro KayecTBa M COCTOSAHUA NOCNe NOAroTOBKN €ro K MoHTaxy M3A.
Mogaynb aHanoroson obpaboTku n nHtepdencos Bl pacxogomepa Bbl-
NONHSET cnegyowme QyHKUUK:

NpMeM 1 NEepPBUYHYIO aHanoroByto 06paboTKy CUrHamnoB, NOSTYYEHHbIX C
M3A;

nepuoan4veckyto kommytaumio NOA Ha Npuem n nsnyyeHue;
obecneyeHne cBa3n no nHrtepdericy USB n ranbBaHN4YeCKM U30NNPO-
BaHHOMY NMHTepdency RS-485;

npuemMm n nepeuYHyt0 06paboTky curHanos, NonyvYeHHbIX ¢ Npeobpaso-
BaTens gasneHna n tepmonpeobpasoBaTernien (Npu Ux Hanuyun);
opMMpOBaHNE Ha yHMBEpPCaAnbHOM (OAMCKPETHOM) BbIXo4e rarbBaHu-
YeCKN N30NMPOBAHHOIO BbIXOAHOMO YACTOTHOMO (MMMYNbCHOrO, nornye-
CKOro) curHana.

Moaynb umdpoBon 06paboTKM OCYLLECTBASET BTOPUYHYO 06paboTky
N3MepuTENbHOM MHPOPMALMKN N XPaHUT B SHEPrOHE3aBMCUMON NaMsTK
yCTaHOBOYHbIE NapaMeTpbl pacxogomMepa, BBOAUMbIE NPU ero HacTpPon-
Ke.

Mogynb uHTepdenca onepatopa Bl ynpasnset paboton gucnnes, o6-
pabaTbiBaeT curHanbl C KrnaBuaTypbl, @ TakkKe OCYyLIEeCTBNAEeT 3anucb
pe3ynbTaToB U3MEPEHMI Ha BCTPOEHHy0 SD-kapTy. YnpaBneHue pac-
XOLOMEPOM OCYLLECTBNAETCA C 22-X KHOMOYHOW KrnaBuaTypbl, NO3BO-
nswowen BbibupaTtb pexnmbl paboTbl, BBOAUTb YCTAHOBOYHbLIE AaHHbIE
n obecneymBaloLLen BO3MOXHOCTb AocTyna Kk SD-kapTe ons 3anucu Ha
Hee apXMBMpPYyEMbIX NapamMeTpoB.

WHankaums pexnmoB paboTbl, BBOOAUMbIX U U3MEPEHHbIX NapameT-

poB, obecneynBaeTcs Ha LLBETHOM XWOKOKPUCTaNIM4eckoM gucnriee.
Mogynb nutaHuna Bl obecneumBaeT ero anektponutaHue, npeobpasys
BxogHoe HanpsbkeHne 10...30 B nnu HanpskeHne akkymynatopHon 6a-
Tapen 3,6 B B nnHeNKy HEOBXOOUMbIX BTOPUYHBIX HaMNpPsKeHWUN, a Tak-
e OoCylLLlecTBNsieT aBTOMaTMYecKkylo noasapsaky 6noka Gatapen npu
HaNU4MM BHELUHEro NUTaHus.
BbInosiHeHMe OCHOBHOM (PYyHKUUKM pacxogomMepa — U3MepeHne cpegHero
pacxoga n obbema npoweglwen Yepes TpybonpoBo Xnakoctm — obec-
neymBaeTcs Mocne YyCTaHOBKM C MOMOLLbIO MOHTaXHbIX npucrnocobne-
HU aByx NOA Ha KOHTponMpyemMom y4actke Tpybonposoaa, 1 BBo4a B
pacxo4omep 3HavyeHuIr napameTpoB TpybonpoBoda u paboden Knako-
ctn. PacctoaHue mexay MNOA paccumTbiBaeTCs pacxogoMepoM Ha oc-
HOBaHMM BBEAEHHbIX AaHHbIX.

M3mepsaemble napameTpbl BbIBOAATCA Ha AUCNNEN pacxogomepa C
nepnogom oBHOBMEHUA, paBHbIM 1 cekyHAae, U C 3a4aHHON pa3MepHO-
CTbiO.
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1.5.3. BHelwwuHMe cBA3N
1.5.3.1. HTepencel pacxogomepa.

WHTepdenc USB npegHasHadeH gna ceasm pacxogomepa ¢ MK m
No3BOMSET yNpaBnsaTb NPUOGOPOM, CUUTLIBATL U3MEPUTENBbHYIO, apXUB-
HYI0, YCTAHOBOYHYIO U ONArHOCTUYECKY MHOopMauuio, Mmoanduumnpo-
BaTb YCTAaHOBOYHbIE NapamMeTpbl.

MapameTpbl BXOOHbIX M BbIXOOHbLIX CUrHanoB uHTepdenca USB
COOTBETCTBYHOT crieundukauum USB 2.0.

MocnepoBaTenbHbin  MHTepdenc RS-485 npegHasHayeH Ans
yrnpaBneHns pacxogoMepoM U CHUTbIBAHUS HACTPOEYHbIX NapameTpos,
N3MEPUTENBHON N apxXnBHON NMHpopmaunn. CeAsb No nHTepdency RS-
485 ocyuwectsnsetca no npotokony ModBus RTU.

Kapta ModBus pernctpo npubopa npuvBedeHa Ha cante
www.vzljot.ru.

WHTepdenc RS-485 obecneumBaeT cBA3b No kabenw B rpynne mu3
HEeCKonbKUx aboHEeHTOB Npw AnnHe NHuK cBasmn 4o 1200 m.

Ckopoctb obmeHa no wuHTepdency RS-485 (ot 1200 po
115200 6uT/c), a Takke ocTanbHble NapaMeTpbl CBA3N yCTaHaBNMBAIOT-
ca ¢ knasuaTypbl Bl nnu no nHtepdeincy.

1.5.3.2. YHuBepcanbHbI (QUCKPETHbIN) BbIXOA.

Pacxogomep umeeT ranbBaHMYeCKU pa3Bs3aHHbIN YHUBEPCASIbHbIN
BbIXOA, KOTOPbIM MOXeT paboTaTb B YaCTOTHOM, UMMYMbCHOM WUIK f0-
rmyeckom pexmmax. Beibop pexumoB paboTbl yHUBEPCAnbHOro Bbixoga
N ero HaCTPOWMKMN NPOU3BOAATCS C KNnaBmaTtypbl (guMcnnes) pacxogomepa
nnu no nHtepgemncy c MNK.

B yacTtoTHOM pexnme paboTbl Ha OTKPbITbIA BbIXO BblAeTCA UM-
nynbCHasaA MOCNeAoBaTENIbHOCTL TUMNa «MeaHap» CO CKBAXHOCTbH 2,
yacToTa crnefoBaHNa KOTOPOKW NPOonopumMoHanbHa TeKyLWeMy 3Ha4YeHUIo
pacxoga. Bo3amoxHo MacwrtabupoBaHne paboTbl BbIXO4a B YAaCTOTHOM
pexume nyTem nporpaMmMHOM YCTaHOBKM 3HAYEHUS MaKCUMasrbHOW Ya-
CTOTbl paboThl Bbixoaa, koadduumeHta npeobpasosaHus Bbixoga KP,
a TaKkkKe HWKHEro u BepxHero noporoBbIX 3HAYEHUN pacxoda, COOTBET-
ctBytowmx yactoTte 0 'y n MakcumarnbHOM YacToTe Ha Bbixoge. Makcu-
MarnbHO BO3MOXHOE 3HayeHue napameTtpa MakcumanbHasa yactoTa —
3000 Iy,

B nmnynbcHOM pexnme paboTbl Ha OTKPLITHIA BbIXOA KaXayk ce-
KyHOY BbldaeTcda nadka MMnynbCoB, KONIMYECTBO KOTOPbIX C y4ETOM Be-
ca umnynbca Kn cooTBeTCTBYEeT 3HayYeHUo obbema, M3MepeHHOMY 3a
npegblaywyo cekyHgy. MakcumanbHO BO3MOXHasi vacToTa cregosa-
HUS UMMNYNbCOB B Nayke (Tuna «MeaHap» Co CKBaXXHOCTbO 2) — 500 L.

Ana npaBunbHon paboTbl yHMBEPCANbHOrO BbIXo4a B pacxogomepe
npegycMoTpeHa npoueaypa aBToMaTUYeCcKoro pacyeTta koadpguumeHTta
KP B yacTtoTHOM pexume n Beca umnyrnbca Kn B uMnynbCHOM pexnme.

Pacuetr KP npowusBogutcs no 3agaHHbIM Mofib3oBaTenieM Makcu-
ManbHOMY MU MWHUMAanbHOMY 3HAYEeHWAM pacxoga M MakcuMasnbHOMY
3HayeHuo YacToTbl, pacyeT Kn — no 3agaHHbIM MakcMMaribHOMY 3Ha-
YEeHUI pacxoda U OAUTENbHOCTU UMMYNbCOB B AuanasoHe oT 1 go
500 mc.
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B nornyeckom pexvme paboTbl HA yHMBEPCasnbHbIN BbIXOA BbIBO-
ASATCA CUrHarnbl O pasnuyHbiX HewTaTHbIX cutyaunax (HC), BosHukato-
lWnx npu paboTte pacxogomepa, npuyem Bo3HMKHOBEHUIO HC cooTBeT-
CTBYET OAVH YPOBEHb 3NEKTPUYECKOro curHana, a cHatuio HC — agpyron
YpOBEHb CUrHana.

Ana Bcex pexummoB paboTbl yHMBEpPCANbHOro BbIXOo4a 3adaeTcs
3HayYeHne aKkTMBHOro ypoBHSA curHana (AKTUBHbIM YPOBEHb), KOTOpoe
NporpaMMHO yCTaHaBnuBaeTcsa kak Bblcokum (nornyeckas eguHuua)
nnn HU3Kum (normyeckmin Honb).

Cxema OKOHeYHOro Kackaga Bbixofa W onucaHue ero paboTbl nNpu-
BefeHbl B [NpunoxeHunn b.

1.5.4. Perncrpauus pe3ynbtaToB U3MepeHnn

1.5.4.1. Pe3ynbTaTbl U3MEPEHNN U BbIYUCAEHUA MO KaXXAOMY U3 BBEOEHHbIX B
namaTb pacxogomepa 0ObEKTOB 3aMUCbIBAKOTCA HAa CMEHHY0 KapTy na-
MaTu ¢dopmaTta SD. Pacxogomep noggepxumsBaeT npouenypy 3anucu
KapT o6bemom o 4 6anT, B TOM Yncne kapTbl cTaHaapTa SDHC.

1.5.4.2. Tepnog apxMBMpOBaHMS NO KaXXgoMy OOBLEKTY yCTaHaBMMBaETCSA MOSb-
3oBarenem.

1.5.4.3. B ogHoM 3anncu oMKCUPYHOTCA 3HAYEHNA crieqyowmx napaMmeTpoB:

- V+ — cymmapHbIi 06beM Npy NpsIMOM HanpaBfieHMN MOTOKa 3a UHTEp-
Ban apxXuBMpoBaHus, M3

- M+ — HakonneHHas Macca TensIoOHOCUTENS (I'Ipl/l n3amepeHun Tenna), T,

- V- — cyMMapHbIii 06bem npu o6paTHOM HanpaBeHUN NOTOoKa 3a UHTep-
Ban apxXMBUpoBaHus, M3,

- W+ — konn4ecTBo TennoThbl (Npyn namepeHun Tenna), lkan;

- HC — koAbl HewTaTHbIX CUTYaLUid, BO3HMKAIOLWNX 3a MHTEpPBAn apXvBu-
POBaHUS;

- QMUH (GMUH) — MUHUManbHbBIN 06BbEMHbLIN (MaccoBLIN) pacxoq 3a WH-
TepBan apxvBupoBaHus, M3/4 (T/4);

- Qmakc (Gmakc) — makcumarnbHbIi 0O6bEMHLIN (MACCOBbLIN) pacxod 3a
MHTepBan apxmBmpoBaHus, M3/ (T/4);

- Bpemsi HapaboTkn — cymmapHoe Bpemsi HapaboTku, C;

- Bpemsi OTCYT. U3M. — BpeMsi OTCYTCTBMS YNbTPa3BYKOBOrO CMrHana 3a
WHTepBan apxMBMpPOBaHWs, C.

NHonkauus 3HauyeHUin apxmBrupyemMblx napamMeTpoB COMPOBOXAaEeT-
csi 0003Ha4YeHMeM AaTbl U BpeMEeHW apXMBUPOBaHMSI.

1.5.4.4. Bo3aMOXeH BbIBOJ Ha AUCMNEN pacxogoMepa apxXuBupyeMblx napameT-
poB B BuAe rpadmMyecknx AaHHbIX B MacwTabe peanbHOro BpEMEHMU
npw BBOAE Hayana u OKOHYaHUs MHTepBara apxXmMBnMpoBaHUA.
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1.6. CocTaBHbIe YacTu nsgenus

1.6.1. Bropn4iHbIN nameputenbHbIA Npeobpa3oBaTenb

BTopuyHbIn npeobpasoBaTtenb, BHELWHWIA BUA KOTOPOro NOKa3aH Ha
puc.A.1 lpunoxeHna A, BbINOSIHEH B YAApPONPOYHOM MNSIACTUKOBOM
Kemce M3 U30TaKTU4EeCKOro nosnvnponuieHa, BHYTPU KOTOPOro pasme-
LLeHbl NeYaTHble NnaTbl C 9NEKTPOHHBIMU KOMMOHEHTaMM.

Ha nuueson naHenu Bl (puc.A.4) pasmeLleHsb!:

- KNnaBnaTypa;

LBETHOW >XMAOKOKpUCTANM4Yecknin gucnrnen ¢ paspelueHnem 640x480
TOYEK M C NOACBETKOM ANS BU3yanbHOro cbema nHgpopmaumn.

Bnok knaBmaTypbl KpenuTcsa K NULEBOW NaHENM YeTbipbMSA BUHTa-
MU, N MOXeET BbITb OTCOEOUHEH ANA AOCTyna K KapTe naMsiTu, Kotopas
yCTaHaBnMBaeTCAa B na3, Haxoasawmncsa B Topue 6noka (puc.A.6). lMNopg
KnasmaTypon B OTAESNIbHOM OTCeke pa3MelleH 6rnok 6aTtapen, Noakmto-
YaeMbli C NOMOLLIbKO Pa3beEMHOI0 COEANHUTENS.

Ha BepxHem Topue kopnyca Bl (CO CTOpPOHbI NMUEBOWN naHenm)
pa3MeLleHbl ABa Pa3beMHbIX COEOUHUTENSA AN MNOAKIYEHUS dnek-
TpOaKkyCcTMyeckmx npeobpasoBatenen M UMEKLWMe MapkUpoBKY —
«M3A1» n «MMOA2» COOTBETCTBEHHO, @ TaKKe pas3beMbl AN NOAKM0-
YeHus1 4aTYMKOB TeMNepaTypbl U AaBMEHMUS.

Ha HwkHeM Topue kopnyca pas3MelleHbl pa3beMbl ANs NoAKoYe-
HUSA BHELUHEro nuTtaHus, nHtepdgencos USB n RS-485 n yHmeepcans-
HOro BbIX04a, MMetoLLMEe COOTBETCTBYIOLLYIO MapKUPOBKY.

1.6.2. Npeobpa3oBaTenu aneKkTpoakycTuiyeckue

B cocrtaBe pacxogomepa MCMOMb3YKTCHA  BbICOKOYACTOTHbIE
HaknagHble MNM3A H-222 vnn MO3A H-228 (M3A H-207) ona yctaHoBKM
Ha MarHUTHYK JMHENKY, OCHOBHbIM 3fIEMEHTOM KOTOpbIX SBMSieTCH
Nbe303NEKTPMYECKNn NpeobpasoBaTerib, OCYLLECTBSIOWNA aKyCcTnye-
CKMUIA KOHTAKT C KOHTPONMPYEMOW XMUOKOCTbIO Yepes3 CTeHKy Tpybonpo-
BOAA.

M3A paboTaloT B ABYX peXxumax:

N3nyYeHusi, Koraa 30HANPYIOLWNN SNEKTPUYECKUA UMMYSIbCHBIA CUrHarn
npeobpasyeTca B yNbTpa3ByKoBble KonebaHus;

npyvema, Korga nNpuHATbIE yrbTpasBYKOBble korebaHusa npeobpasyoTca
B COOTBETCTBYIOLLNIN SNEKTPUYECKUI CUTHAT.

M3A (puc.A.5) BbINOMHEH B KOpnyce U3 antoMUHUEBOro cnnaea. Ha
TOPLEBOWN NOBEPXHOCTU KOpMyca pasMeLLEH KoakcuanbHbI pasbeMHbIN
coeanHuTenb Ana nogkniodeHunsa [MOA curHanbHbiM kabenem k BI.
BHyTpeHHUn o6bem [MOA repmeTMsMpoBaH 3arvMBKOW TEPMOCTOMKUM
3NEKTPOM3ONALNOHHBIM KOMMNAyHAOM.

Ha ©okoBOM NOBEPXHOCTU HaAHECEeHa puUCKa, yKasblBatoLasi akyCTu-
yeckuin ueHTp MNM3A 1 cnyxawasa TOYKon oTcyeTa Npyu N3MepeHnn B3a-
MMHOrO paccTosiHua mexgy MOA, BXogsawmnmMm B U3MeEPUTENbHbIN Ka-
Hars.

PekomeHgyemble Tunbl NM3A B 3aBUCMMOCTU OT guMaMeTpa KOHTPO-
nmpyemoro Tpybonposoga npveegeHbl B Tabn.3.
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Tabnuua 3

Pexomerayembii Tvn Pabouas yactota, My | OuameTp TpybonpoBoaa

OaTynKka
M9A H-222 (Ex) 1,0 > 50
MNoA I:I-228 (Fx) (Ha mar- 1,0 > 50
HUTHOW NTIMHENKE)
M3A H-207 (Ex) (Ha mar- 2,5 20...50
HUTHOU J'II/IHeI/lKe)
M9A H-212 (Ex) 0,3 > 600

Mpn HannuMM OTNOXEHUA UNN CUNBHOW KOPPO3UM Ha BHYTPEHHMUX
cTeHkax Tpybonposoga ¢ DN ot 50 go 600, nnbo noBbileHHOM coaep-
XaHuu rasa unu B3Becen B paboyen XNOKoCTU pekoMeHOyeTCa UCMosib-
3oBaTb gatyunkm MN3A H-212, noctaensemMble No 3akasy.

Takke MO 3akasy MOXeT MOCTaBNATbLCA MarHUTHas NUHenKa ANs
yCTaHOBKM 1 chmkcaumm NM3A Ha TpybonpoBoae M3 yrnepoancTon ctanm
C NMOMOLLIbKO NMOCTOSIHHLIX MarHUTOB, BbiNyCckaemasi B ABYX TuUnopasme-
pax: gnvHon 150 mm gnsa MNM3A H-207 v gnuHon 300 mm gns M3A H-
228. JlnHenka anuHon 150 MM npumeHsieTca gnga yctaHoBku [MOA Ha
Tpybonposoagax ¢ DN ot 20 go 50 mm, nuHenka gnmHon 300 mm — ons
yctaHoBkM MOA Ha Tpybonposogax ¢ DN csbiwe 50 go 300 mm. Onu-
caHMe MarHUTHOW NMHENKU N cnocob ee yCcTaHOBKM NpuBeAeHbl B UH-
CTPYKLUUKN NO MOHTAXY.

1.6.3. bnok 6artapem

Bnok akkymynatopHbix 6aTtapen (AB), pasmelleHHbI B OTCEke
BTOpPUYHOro npeobpasoBaTtensi, MCMNonb3yeTcs Npu aBTOHOMHOW pabo-
Te pacxogomepa.

bnok Ab npeacrtaesngaet cobon Tpu napannesibHO BKAKYEHHbIX Nn-
Tn-nonnmepHbix (Li-pol) akkymynstopa ¢ 3neKTPOHHOW CXEMOW U3me-
PEHNSA EMKOCTU N YCTPONCTBOM TEPMO3aLLUThI.

Mpwn npaBunbHOM akcnnyaTaumm obecneynBaeTcss He MmeHee 500
LUMKNoB 3apsiaa-paspsaa Ab.

MpaBuna akcnnyataumm akkyMynatopHou GaTtapen npuBefeHbl B
n.2.3.3, npaBusa xpaHeHust — B N.7.3 HaCTOSLLLEro pyKOBOACTBA.

BHUMAHMUE! lNpu HapyweHuu npasus 3Kcrjyamauyuu u xpa-
HeHus1 aKKyMyJisimopHolUu 6amapeu 803MOXeH ee omka3 usiu om-
Ka3 pacxodomepa.

1.6.4. UHCTPYMEHT 1 NpUHaAANEXHOCTU

B npouecce akcnnyatauum pacxogomepa M3 KOMMNekTa npuvHag-
NEeXHOCTEN UCMONb3YTCS:

- pyneTka ans o6mepa KOHTpPOJIMpyEMOTO pr6onposoua;

- KpenexHble PEMHU N NPUXUMHOE YCTPOMUCTBO AN KPenneHus aT4YMKoB
Ha TpybonpoBoae;
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- komnayHg DC-4 «Dow Corning» vnu aHanorMyHblin A8 CMasku no-
BEpXHOCTN TpybonpoBoaa B mecTax yctaHoBku MNM3A ¢ uenbio ynyyule-
HWSA aKyCTUYECKOro KOHTaKTa.

Kpome TOro, no otgensHOMy 3akady MOXEeT NOoCTaBNATbCA yrbTpa-
3BykoBou TonwmHomep «B3JIET YT» ana namepeHus TONWUHbI CTEHKN
TpybonpoBsoaa.

1.7. MapkupoBKa n nnombupoBaHue

1.7.1. Ha nnueBon naHenun BTOPUYHOro npeobpasoBaTtens pacxogomepa yka-
3blBaeTCs:
- HaumMeHoBaHue n 0bosHayeHue npmbopa;
- TOBapHbIN 3HaK (OUPMbI-U3rOTOBUTENS;
- 3HaK yTBEPXAEHNA TUMNA CpeacTBa U3MEPEHUS.

Ha 6okoBom Topue kopnyca Bl HanpoTMB py4yku Ans nepeHocku
3aKkpenseH WWnbavK, coaepXalun cnegyowyo JONONHUTENbHYIO UH-
dopmauuio:

- HaNpsXXeHne NuTaHus pacxoaomMepa;

- noTpebnsiemas MOLLHOCTb;

- TeMnepaTypHbI Anana3oH OKpyXKatlLLlero BO3ayxa;
- CTeneHb 3alnTbl pacxogomMepa;

- CepUIHbIA HOMEP.

Mapkuposka NMOA BkntoyaeT B cebs obo3HavyeHne npeobpasosa-
Tens U ero 3aBo4CKON HoMep.

1.7.2. MapkupoBKka TpaHCNOPTUPOBOYHOW CYMKU COLAEPXKUT HauMeHOBaHWE U
norotun dupmbl «BaneTt», agpec canta cdupmbl B IHTEpHETe U KOH-
TaKTHbIN TeneqoH.

1.7.3. TNocne noBepku pacxogomepa nNnoMbupyeTca Yallka ¢ ramkon Kpenne-
HWS NNacTMacCoBOro akpaHa 6noka KnaesuaTypbl, 3aKpbiBaloLEero Ao-
CTYN K KOMMYTaUMOHHbIM 3riemeHTam 6noka, a Takke yrnybneHue B
Hem (cMm. puc.A.6).

1.7.4. lnqa 3aWmnTbl OT HECAHKLUMOHMPOBAHHOIO A0CTyna nNpu TpaHCNopTUPOB-
Ke, XpaHeHun Unu aKcnnyatauunm MoxeT ObiTb onnoMbupoBaH oguH 13
BUHTOB Ha nvueBoun naHenu Bl pacxogomepa npu NoOMOLLM HaKIENKN.
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2. ICNOJNb30OBAHUE MO HASHAYEHUIO

2.1. AKkcnnyatauMoHHbIe OrpaHNnYeHus

2.1.1.

2.1.2.

2.1.3.

2.1.4.

OKkcnnyaTtauua pacxogomMepa AoSbkHa NPOU3BOAUTBCS B YCIOBUSAX
BO3ENCTBYIOLLMX (PaKTOPOB M MapamMeTpoB KOHTPONMpyeMown cpeabl,
He npeBblaloLLNX ONYCTUMbIX 3HAYEHWN, OFOBOPEHHbBIX B HACTOSALLEN
3KCnnyaTaunoHHOW JOKYMEHTaUuN.

ToyHasa n HagexHasa paboTa pacxogomepa obecnevmBaeTcs npu Bbl-
NOMHEHNN B MECTe JKCnyaTaumm crie4yoLwmx yCrnoBui:

AaBreHne XUAOKOCTU B TpybONpoBOAE M PEXMMbl €ro 3Kcnnyataumm
AOSDKHbI UCKIoYaTb razoobpasoBaHMe U/unu ckonneHue rasa (Bosay-
xa);

nepen nepsbiM NO NOTOKY xugkoctn MN3A u 3a nocnegHum MN3A gonx-
Hbl BbITb 06ecneyveHbl NPSMOSIMHENHbIE Y4aCTKM HEOBXOAUMOWN OSVHbI,
OFOBOPEHHOW B UHCTPYKLMM NO MOHTAaXY;

NPSMOSIMHENHbIE YYaCTKN He LOMKHbl cofepxaTb YCTPOWCTB UK ane-
MEHTOB KOHCTPYKLMMK, BbI3blBAOLWMX M3MEHEHME CTPYKTYpPbl MNOTOKa
XNOKocTy;

BHYTpPEHHMI 0b6bemM TpybonpoBoga B MecTe yCTaHOBKM [1OA porkeH
ObITb BECb 3aMOMHEH XNOKOCTbHO.

MonHuesawmTta obbekta pasmeLLeHms npmbopa, BbINOSIHEHHAA B CO-
OTBETCTBUN C «MHCTPYKUMEN NO YCTPOWUCTBY MOSMHME3aWUTbl 30aHWUNA,
COOPY>XEHUA W MNPOMbILIIEHHBIX KOMMYHUKaumn» CO153-34.21.122-
2003 (ytBepxgeHHon [lpukazom MwuHaHepro Poccun Ne280 ot
30.06.2003) npepoxpaHsieT npnbop OT BbIXxo4a M3 CTPOS NPU Hann4nm
MOJSTHMEBbIX Pa3psa0B.

TpeboBaHus K yCnoBusIM 3kcnnyaTaumm n BblOOpy MecTa MOHTaxa,
npvBeAEeHHblIE B HACTOSILLEN 3KCNyaTaLMOHHON OOKyMEeHTauuun, y4u-
TbIBAlOT Hanbornee TUNUYHbIE hbakTopbl, BNusAwWwmMe Ha paboTy pacxo-
aomepa.

Ha ob6bekTe akcnnyaTaumMmM MOryT CyLeCcTBOBaTb UMW BO3HUKHYTb B
npouecce ero akcnnyataumm paktopbl, He noggarolmnecs npensapu-
TenbHOMY NPOrHo3y, oLeHKe UM NpoBeEpKe, N KOTOpble NPON3BOAUTENDb
He MOr y4ecTb nNpu paspaboTke.

B cnyyae nposiBneHnss nogobHbix dakTopoB crieayeT HanTu MHoe
MECTO JKCnnyatauun, rae gaHHble hakTopbl OTCYTCTBYIOT UM HE OKa-
3bIBAIOT BNMSHUSA Ha paboTy nsgenus.
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2.2. Mepbl 6e3onacHoOCTH

2.2.1. K pabote ¢ nsgenvem gonyckaetcs obcrnyxuBarLmim nepcoHarn, o3Ha-
KOMJIEHHbIV C 3KCMnyaTauMoHHOM AOKYMeHTaumen Ha pacxogomep. Mpu
NoAroToBKE M3OeNnus K UCMNONb30BaHUIO OOSMKHbLI cobnoaatbes «[lpa-
BWa TEXHMYECKOW 3KCMnyaTaumm SNeKTpoyCcTaHOBOK noTpebutenen» n
«MexoTpacnesble nNpasuna no oxpaHe Tpyaa (npasuna 6e3onacHoOCT)
npw aKcnnyaTaunm aNeKTpoyCTaHOBOKY.

2.2.2. Tpwn npoBegeHun paboT C pacxogoMepoM onacHbIMU pakTopamun siB-
naTCA:

- HanpsbkeHne nepemMeHHOro Toka ¢ AeNCTBYLWMM 3HadYeHnem ao 240 B
yactoTtomn 50 'y (Mpy ncnonb3oBaHMM agantepa nuTaHusa ~220/=24B);

- Temnepatypa pabouyen xumakoctn (o 150 °C);

- Apyrve onacHble pakTopbl, CBA3aHHble C nNpodunemM u crneundgunkomn
obbekTa, rae aKcnryaTupyeTcsa pacxogomep.

2.2.3. MNpu moHTaxe MOA Ha TpybonpoBoae crnenyeT pPyKOBOACTBOBATLCS
WMHCTPYKUMAMM NO TEXHUKE 6e30MacHOCTU BbINONHEHUST paboT Ans AaH-
Horo obbekTa.

2.2.4. Tpn oBHapy>XeHMN BHELUHUX MOBPEXAEeHUN npubopa WM ceTeBOu
NPOBOAKM crnefyeT OTKNIYMTb Npubop OO0 BbISICHEHMS CheuManncTom
BO3MOXHOCTU AarnbHENLEN aKcnnyaTtaumm.

2.2.5. B npouecce paboT no MOHTaxy, NyckoHanagke Uin pemMoHTy pacxono-
Mepa 3anpeLiaeTcs:

- NPOU3BOANTb MOAKIOYEHUA K pacxogoMepy UM 3aMeHy anekTpopa-
ANO3NEMEHTOB NPW BKITKOYEHHOM NUTAHWUN;

- UCMOoMnb30BaTh ANEKTPONpMbopbl N 3NEKTPOMHCTPYMEHTbI 6e3 NoaKmMto-
YeHNs X KOPNYyCOB K MarncTpanu 3awmTHOro 3a3eMreHuns, a Takke uc-
Nonb30BaTb NepeYncrieHHble YCTPONCTBA B HEUCMPABHOM COCTOSIHUN.

2.2.6. MoHTax pacxogomMepa OOSTKEH BbINOMHATLCS B COOTBETCTBUMN C [OKY-
mMeHTOM «Pacxogomep-cyeTtunk ynbtpassykoson YPCB B3JIET TMPLU.
MHcTpykuma no moHTaxy» LWKCO.407359.001 NM.
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2.3. NMNogroroBKa pacxogomepa K UCMOSIb30BaHUIO

2.3.1

. Mocne TpaHCNOPTUPOBKM M3OENNUst K MECTY 3KChyaTaumm npu oTpuua-

TENbHOW TemnepaType OKpy)Kalolero Bo3ayxa M BHECEHWM ero B no-
MELLEHNe C MOSOXMTENbHOW TemnepaTypon crieayeTt, Bo u3bexaHue
KOHAEHCaUUN Bnary, BbliAepxaTb M3Oenne B yNakoBKke He MeHee Tpex
4acos.

2.3.2. MOHTaX W Nogkr4YeHne pacxogomMepa OOSKHbl ObiTb BbINOSIHEHbI B

COOTBETCTBUA C VIHCprKLl,I/IeIZ No MOHTaXy.

Mpwn nogrotoBke usgenua Kk pabote HeobxoauMo ybeamTbCs, YTO
akkymynatopHasa 6aTtapes nogkntodeHa. Ecnu AB 6bina oTknoyeHa, To
nepen Hadanom paboTbl HEOOXOAMMO YCTaHOBUTbL B pacxofoMepe Te-
KylLllee BpeMsi 1 garty.

BHUMAHMUE! Mpu nodzomoeke u 8 npoyecce 3Kcrsyamauyuu
pacxodomepa Heob6xodumo cobsiro0amb npaeusia IKcnayamayuu
akkymynsmopHol 6amapeu 8 coomeemcmeuu ¢ n.2.3.3 Hacmosi-
we20 pykoeodcmaea.

2.3.3. lNMpaBuna akcnnyataunm akkymynatopHon 6atapen
2.3.3.1. [Ina obecneveHns onntenbHOCTM paboThbl 4O 24 YacoB NMpu NUTAHUK OT

2.3.3.2.

2.3.3.3.

2.3.3.4.

aKKyMynsiTopHon GaTtapen, Heob6xoaAMMO MNPy MEPBOM BKITHOMEHUM UMK
nocne 3ameHbl Ab 0gHOKpaTHO NPOBECTM OT TPEX A0 MATU LUKITOB pas-
paga-sapsga Ab ona npasBunbHOro onpeaeneHns 3apsiga CXemMon us-
MEpPEHNA eMKOCTM Nepea Ucnonb3oBaHMEM pacxoaomepa.
Mpn nogrotoBke pacxogomMepa Kk pabote HeobxooMmo ybeanTbcd, YTO
AbB noakntoveHa, NpoBepUTL YPOBEHDb 3apsga U Noa3apsanTb ee B Chny-
Yyae HeobxogumocTu. 3apshkaTte Ab MOXHO npu nobom ocTasLiemMmcst
YPOBHE 3apsiga u nNpu Temnepatype okpyxatowero Bosgyxa ot + 10 go
+ 40 °C. 3apsg 6atapey nNpouMcxoguT U B BbIKITKOYEHHOM COCTOSIHUM
pacxogomepa. Bpemsa nonHoro 3apsiga 6atapeun He npesbiwaeTt 10 va-
COB.
MoakntoyeHne pacxogomepa K UCTOYMHWUKY MUTaHus (agantepy nuTaHus
oT cetn ~220 B 50 'y nnun k 6opToBon ceTn aBToMoOMNA) oCcyLLECTBNSA-
eTCcH Yepes3 pasbeMHbIi COEANHUTENb HA HUXKHEM CO CTOPOHbI NNLEBON
naHenu Topue kopnyca. B aBTomobune kabenb anekTponutaHua pac-
Xo4omepa NogkrtyaeTcs K rHe3gy npukypmBaTens.

BHUMAHME!!! 3anpewaemcsi numaHue pacxodomepa om
6opmoeoli cemu aemomobusisi 80 epemMsi 3anycka Oeuz2amersisi
asmomoburs.

YpoBeHb 3apsiga 6aTtapen nHouumMpyeTcsa B Buae 3Hadka «baTtapes»

B NMpaBOM BEPXHEM Yyrny aucnnesn pacxogomepa. o mepe pas-
psga ypoBEHb 3anMBKM 3ENIEHOr0 LBEeTa CMELLaeTcsl K JIEBOMY Kpato
3Hauyka. [pu KpUTMYECKOM ypoBHE 3apsiga (MeHee 7 %) uBeT 3anmBKU U
KOHTYpP 3Hayka MEHSIIOT LBET Ha KPaCHbIMN.

Mpn QOCTMXKEHUM MUHMMANbHO 4OMNYCTMMOrO YPOBHSA 3apsiga b6arta-
peun = 2-5 %, pacxogomep aBTOMaTMYeCKM OTKMoYaeTca. [1ns npogon-
XeHusi paboTbl pacxogomMep HeOBXOAMMO MOLKITHYNTL K BHELLHEMY UC-
TOYHMKY MUTaHWUA, NPU 3TOM Ha 3HA4YKe YPOBHS 3apsga nosABnseTcs

o L4 ll
CMMBOJ1 CETEBOUN BUJIKU , d YPOBEHb 3aJiMmBKM Ha4YnMHaeT CMe-
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2.3.3.5.

LaTbCsA K NMpaBoOMy Kpato 3Hauyka. Mo okoH4YaHuM 3apsiga (nonHas 3a-
NMBKa 3Ha4yKa 3efieHbIM LBETOM) UCTOYHUK NMUTAHMUSI MOXKHO OTKITIOUUTD.

YpoBeHb 3apsaa 6aTtapeun Takke MOXHO NPOBEPUTb B MeHIO Cuctem-
Hble HacTpounku B nogmeHo Ctatyc npubopa. [pu Bxoae B 3TO Noa-
MEHI0 nHauumpytoTces ctpoka NMutaHme — paboTta ot 6aTtapeu unu 3a-
pan 6aTtapeun, a Takke CTpoka YpoBeHb 3apsga B npoueHTax. Kpome
3TOro, B 3TOM MEHI0 WHOULMPYETCS MNPOrHo3MpyemMoe OcCTaBLUeecs
Bpemsa paboTbl OT 6aTtapen C BKMOYEHHbIM WUAW BbIKITHOYEHHBIM AUC-
nneem. Npu nonHom 3apsige 6atapeun B cTpoke MNMuTaHme nosiensieTcs
Hagnucb 6aTapesn 3apsKeHa.

2.3.3.6. Mo okoH4aHWM paboTkl ¢ npubopom Heobxoanmo 3apaanTb Ab.

2.3.3.7.

2.3.3.8.

Mepen onuteneHbIM NepepbiBOM B paboTe pekoMeHayeTcsl 3apsavTb
GaTapeto, nocrne Yero OTKNYUTL ee, NMbo n3enedb 13 npubdopa.

MpaBuna xpaHeHusi akKyMynsTopHon Gatapeu npuBedeHbl B n.7.3
HacTosILLEro pykoBoACTBa.

BHUMAHMUE! lNpu HapyweHuu npasus 3Kcrsyamauyuu u xpa-
HeHusi akkymynssmopHoli 6amapeu 603MOXKeH ee omka3 usau om-
Ka3 pacxodomepa.

23

// B3/NET



3. YNIPABJIEHUE PACXOOOMEPOM

YnpasneHne pacxogoOMepOM B PasfiMyHbIX peXmmax MOXeT OcCy-
LLEeCTBIATLCA C KnaBmaTypbl C MOMOLLBIO CUCTEMbI MEHIO U OKOH UHAU-
Kaumm pasHoro YpoBHS, OTOOpaxaemblx Ha gucnrnee, C MOMOLLbO
dyHKUMKM «in-touchy» camoro amcnnes, NMbo ¢ NMOMOLLbIO NePCOHarbHO-
ro KomnbtoTepa no uHtepgencam USB nnn RS-485.

3.1. YnpaBneHue c KnaBuaTtypbl

3.1.1. Ans ynpaBneHus pacxogoMepoM C KnaBuaTypbl UCNOMNb3yeTCs MHOro-
YpOBHEBaAsA CUCTEMA MEHI0, COCTOSLAA M3 OCHOBHOrO MeHH (puc.4),
NOAMEHI0, KOMaHA U napameTpoB, HAUMEHOBAHUSA KOTOPbIX Crpynnmpo-
BaHbl B CMIUCKM.

13:19:25 23.10.2022

Puc.4. OcHOBHOE MeHI0 pacxogomepa.
3.1.2. KnaBunaTypa pacxogomMmepa COCTOUT U3 asaguat ABYX KHOMOK, Ha3Ha-
YyeHne n obo3HayveHne KOTopbIX NpuBeaeHsl B MpunoxeHun B.
KnaBunaTypa o6ecneunBaeT BO3MOXHOCTb:

- NepemMeLLeHnsi MO MHOMOYPOBHEBOW CUCTEME MEHIO U OKOH;
- onepaTUBHOIO ynpasneHna nHaukaumMen Ha gucnnee pacxogomepa;
- BBOJa YCTAaHOBOYHOM MHGbOpMaLnu;
- MPOCMOTpa apX1BOB.

3.1.3. lNepexon OT OCHOBHOIMO MEHKO K MEHIO UMM OKHY HWXHENO YPOBHA OCY-

>
LLIECTBIAETCHA Ha)kaTueM KHOMKM nunm , obpaTHbI nepe-

XOf, MO HaXaTUH KHOMKM nnm
BosBpaT 13 nobGOro nyHKTa MEHK HWXHEro YpPOBHS B OCHOBHOE

MEeHIO MPOon3BOONUTCA Ha>XaTem KHOMKU .

v
KHonku 7 obecneunBatoTt nepemMelwieHne no Ctpokam Bbl-
6paHHOFO MEHIO U OKHa, Npu 3TOM Bb|6|/|pae|v|a;| CTpPOKa NyHKTa MEHIo
BblaendeTca TeMHO-CUHAM LIBETOM.
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3.2. BBoag KkomaHA M 3HaYeHUN YCTAaHOBOYHLIX MapamerT-
poB

3.2.1. 3HayeHne yCcTaHOBOYHOro napameTpa (UMAPPOBOro MU CMMCOYHOrO),
MOXeT OblTb WM3MEHeHO onepaTtopoM. [Ana M3MeHeHus napameTpa

>
Heob6XoaUMO HaXKaTb KHOMKM nnn

3.2.2. Ecnun nameHeHne 3HavyeHns napameTpa OOIPKHO NPOM3BOANTLCS NMyTEM
Habopa HOBOro UMMPOBOro 3HayYeHUs!, TO Tekylllee 3HayeHne napameT-
pa 3akni4vaeTcsa B CUHUMA NPAMOYrOfibHUK Ha CBEeTNo-cepoM poHe, a
Undpbl MEHSAIOT UBET Ha Genbin (puc.5), npu aTom obwwmin poH amc-
nnes npubopa 3aTemHsAeTcs. BBog abConOTHO HOBOrO yMcna MoXeT

ObITb nponseeneH KHOI'IKaMl/In a ,D,p06HaF| 4acCTb 4YuncClia BBO-
ONTCA Nocne HaXatna KHOMKU . , OTpnuaTternbHoOe 3Ha4YeHne 4Ynucra —

+/-
HaXXaTnem KHOIMKU .

Puc.5. Mpumep wuMHAMKAUMM YCTAHOBKM YUCNOBbLIX 3HA4YeHUM NapameTpa
«Hapyx. gpnameTp TpyObI» B okHe «[lapameTpbl TPyObI».

OpaHxeBasi NOACBETKA peaakTUpyemoro 4yucria cBUAeTenbCTBYeT
0 HenpaBwUnbHO BBEAEHHOM YMCIIOBOM napamMeTpe (CM. puc.6).

&+ 16:52:20 17.10.2022

Puc.6. Owumbo4yHo BBeaeHHoe uudpoBoe 3Ha4yeHue napameTpa «[dunameTp B
nn. N3A».

25
A B3/ET



Ecnn Heobxoammo wmn3amMeHeHue Kakoro-nnbo paspdaga TeKkylwero
3Ha4YeHnda napameTpa, TO nocne 3aKkrnkiyeHnAa U3MeHAeMOoro 4mcria B

CUHUI NPAMOYTOJIbHUK, Heob6XxoauMO HaxaTb KHOMKY , NMpn 3TOM
cneBa OT CcTapulero paspdna namMeHdaemMmoro 4mncria noaerideTcda Mmurato-

WK Kypcop. Haxatmem KHoMku Kypcop ycTaHaBnvBaeTcs crnpasa

OT UMdPblI KOPPEKTMPYEMOrO MapameTpa, HaXkuMMaeTcsi KHOrKa :
Npu 3TOM UMdpa CTUpPaEeTCs, U BBOAUTCS HYXHOE 3HadyeHue paspsga

Yycna KHoNKamMmu n a . I'IpanmbHoe BO3MOXHO€E 3Ha4yeHue 4uc-
J1a noacee4vnBaeTCcd CBETI10-CEPbIM LIBETOM.

3.2.3. Ecnu nameHeHne napameTpa OOS/MPKHO MpoM3BOAUTLCA nNyTeM Bblbopa

-
N3 cnmcka, TO MO HaXaTUH KHOMKK - nnu Ha aucnree nose-
nsetca Tabnuua co CNMCKOM BO3MOXHbIX 3Ha4YeHU napameTpa (puc.7),
npuyeM ero Tekyliee 3HayeHne OTMEeYEeHO TEMHO-CUHUM uBeToMm. O6-
wmn oH aucnnesa npubopa Takke 3ateMHsieTcs. Boibop HOBOro 3Ha-
A

YeHUs napameTpa NPOU3BOAUTCH KHOMKaMm nnum . MNepeme-
LLleHWe MO CTPOKaM COMNpOBOXAaeTcs MOACBETKOM CTPOK Tabnuubl Tem-
HO-CUHWM LBETOM.

Cranb HepX.
Yyryu |
yryn I
NaTyHb
Monuctupon
Nonuamua
< amepeHuns {E ‘7

Puc.7. NMpumep MHAuKauMmn BbIOOpPa CMUCOYHbLIX NapameTpoB B OKHe «Mar.
CTEHKM TPyObI» MeHK «lMapameTpbl TPyObI».

3.2.4. MNogTeepxaeHne BBOAA HOBOrO 3HAYEHUA napameTpa, Kak LnudpoBoro,
Tak U CNUCOYHOrO, MPOU3BOAMTCA HaXaTUEM KHOMKK , npu
9TOM nocrne BBOAA UM(POBOro 3Ha4YeHUss CTPoKa C HOBbIM 3HAYEeHMEM
napameTpa BblaenseTcss TeMHo-cuHUM uBeTom. OTMeHa onepaumm ums-

MeHEeHUA 3Ha4vYeHnda napamMeTpa Npon3BsoanTCA HaXatnem KHOMKAN .
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3.3. dyHKUMA «in-touch» gaucnnen

3.3.1. Ina BBoga UMMPPOBLIX UM CMMUCOYHLIX NapamMeTpoB BO3MOXHO WC-
nonb3oBaHne PyHKUMKM «in-touch» amcnnes. [ns Bxoga B kakoe-nmbo
NOOMEHIO M3 OCHOBHOIO MEHI0 AO0CTaTOYHO MPUKOCHYTbCA NanbuemMm K
COOTBETCTBYHLLEN MKOHKE Ha aucnnee (CMm. puc.4).

3.3.2. BBog uMppoBbIX NapaMeTpoB NMPOU3BOANTCH B NOPSLKE, U3STOXEHHOM
B N.3.2.2, 3a UCKMOYEHNEM TOro, YTO ANs BbiGopa NyHKTA MEHI0 AocTa-
TOYHO K HEMY NPUKOCHYTbCA. B ocTanbHOM nopsgok BBoAa LMEPPOBbLIX
napamMeTpoB aHanornyeH BBOAy C KnasuaTypbl.

3.3.3. BBOoA cnmcoyHbIX NnapaMmeTpoB NPOM3BOAUTCA B NOPSAKE, N3STOXEHHOM
B n.3.2.3, 32 MUCKMOYEHNEM TOro, YTO BMECTO KHOMOK BbIOOp napameT-
pOB NPOU3BOANTCSH MPUKOCHOBEHUEM K BbIOpaHHOW CTpPOKe MHAMUMpye-
mMon Tabnuubl. MNMoaTBepxaeHus BBoga He TpebyeTtcd, BblOpaHHbIN na-
pameTp aBTOMaTUYEeCKN BBOAUTCH B CTPOKE MEHIO.

3.3.4. [ins BbIxO4a B npeablaylliee MEHI OOCTAaTOYHO NPUKOCHYTHCA K CUM-
BOny A3 B NeBOM BEpxXHeM yrny aucnnes. Boixoq B OCHOBHOE Me-
X |
HIO NPOU3BOAUTCS NPUKOCHOBEHMEM K cumBony Bl BHU3Y ancnnes.
Bxoa B meHio <U3mepeHus nnun ApxmBbl> 13 NtobOro nyHKTa me-
HIO MPOM3BOAMTCH MPUKOCHOBEHMEM K COOTBETCTBYHOLUMM CTPOKaM B
NEBOM HWXXHEM UMK NPaBOM HWKHEM Yriy Aucnnes.
3.3.5. Ecnn Bxog B MeH0 <U3mepeHusa nnn Apxusbl> Obin NnponsseneH He
N3 OCHOBHOIrO MEHIO, a U3 Kakoro-nmbo noaMeHto, To Npu NPUKOCHOBe-

HUWN K CUMBONY F NPOUCXOAMUT BO3BPAT B TOT NYHKT MEHI0, U3 KOTOPO-
ro 6b11 ocyLwecTBneH Bxo4 B MeHo <U3mepeHust nnu Apxmebi>.

3.3.6. Bxog B meHi0 <U3mepeHuns nnm ApxmBbI> N3 OCHOBHOIO MEHIO Kpome
NPUKOCHOBEHUSA K COOTBETCTBYHOLUMM CTPOKaAM B JIEBOM HWKHEM WUIN
NpaBOM HWXKHEM YrIy OMCNNes, MOXET NPOU3BOANTLCS NepeMeLLeHnemM
nanbLua No AUCNIe B ropu3oHTanbHOM HanpasneHuu. [Ina nepexoga
B MeHi <U3mepeHua> HeobxoaMmo npoBecTu MO AUChNe crnesa
HanpaBso, ANa nepexoda B MeH0 <ApXMUBbI>, COOTBETCTBEHHO, HA060-
poT.

3.3.7. Nepebop NyHKTOB MEHIO MOXET NPON3BOAUTLCA NEPEMELLEHMEM Nanb-
ua no AMCNero B BEPTUKarbHOM HanpaBieHUN.

3.4. YnpaBrnieHne ¢ nepcoHaribHOro KomnbloTepa

3.4.1. YnpaBneHune paboToM pacxogomMepa B pPasfUYHbIX pexumax ocy-
LLleCTBNSIETCA C MOMOLb nporpammbl «prdigital», npunaraemon Ha
donaw-HakonuTene U3 KOMMNIekTa noctaBku. Takke nporpamMmmy MOXHO
3arpysmTb C canta oupMmsbl-npomnssoanTens www.vzljot.ru. Nporpamma
pacrnpocTpaHsieTcsa 6ecnnaTtHo.

3.4.2. MNporpamma «prdigital» paboTocnocobHa noa ynpasneHnem onepaum-
OHHbIX cuctem Windows XP, XP x64, 2000, Server 2008 R2, Server
2012 R2, Server 2016, Windows 7, Windows 7 x64, Windows 8, Win-
dows 8.1, Windows 10.

Ana ycrtaHoBknm nporpammbl «prdigital» oTkponte c naw-
Hakonutena dgann «PRy», 3anyctute nporpaMmmy YCTaHOBKW C paclum-
peHueM «exe» u cnegynte ykazaHnam Ha moHutope K. No okoH4YaHuu
yCTaHOBKM Ha paboyem ctone MK noasnsaetcsa apnbik «[P Lincdposon».
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3.4.3. MNogkntounte USB-BbIXOA pacxogomepa K USB nopTy KoMnboTEpPa Ka-
Genem un3 komnnekta noctaBku. Ha paboyem cTone komnbtoTepe
LenkH1UTe Ba pasa JIeBOW KHOMKOM MbIWKN no apnblky «NP Lndpo-
BoM». Ha akpaHe MOHUTOpa NOSABUTCS OCHOBHOE OKHO NpPOorpamMmbl (CM.
puc.8). ®dakt nogknoveHns kK K no uHTepdency noarBepxpaetcs
Hagnucbto «lMopgknroveHne: USB» Hag WMKOHKAMM OCHOBHOIMO MEHHO
nporpaMmmsil.

AHMMauma nporpaMmmbl MOBTOPHAET AUCMNIEN pacxogomepa, HO npu
3TOM MOXET ObITb pa3BepHyTa Ha BeCb akpaH [1K.

3.4.4. HacTtpownka pacxogomepa C nomoLlbio nporpammbl «prdigitaly, Beoa
UMAPOBLIX N CMIMCOYHbIX NapaMeTpoB aHanorn4yeH yrnpasreHnto pacxo-
OOMEpPOM C KnasmaTypbl 3a UCKNIOYEHUEM TOro, YTO BXOA B MEHIO, Bbl-
AeneHne pedakTupyeMbix napameTpoB U BbIGOP CMMCOYHbLIX NapameT-
pPOB NPOU3BOANTCS LLIENYKOM FIEBON KHOMKU MbILLIKW KOMMblOTEPA, BBOA
UMGPOBLIX NapamMeTpoB ocyllecTBnseTca ¢ knasuatypbl 1K, a noa-
TBEpXaeHne BBoda — knaeuwen «Enter». Bbixog m3 kakoro-nubo noa-
NyHKTa MEHI0 B npeablayLliee MeH OCyLLeCcTBNAeTCa knaBuwen « Escy

NN WENYKOM NTIEBON KHOMKN MbILLKK MO cnmMmBoIny ( .

x,,

Puc.8. OcHoBHOe OKHO nporpamMmmsbl «prdigital».

Kpome atoro, B nporpamme «prdigital» He gocTyneH onst npocMoT-
pa psg napameTpoB M3 MeH0 « CUCTEeMHbIe HaCTPOMKUNY», KOTOPbIE Ka-
CalTCA HEenoCpeACTBEHHO yrNpaBfeHWUsi U HacTPOMKN OUCMNes pacxo-
aomepa, u touch-screen knaBmnatypa ns meHio «lMoarotroBka nsmepe-
HUM / OO BbEeKT».

3.4.5. Bxog B nob6oe NOAMEHIO OCYLLECTBMSETCSA LIENYKOM JIEBOW KHOMKM
MbILLUKN NO COOTBETCTBYIOLLIEN MKOHKE B OKHE NPOrpaMmmbl, BXO4 B MEHIO
MU3mepeHus n ApXmBbl — LLIENTYKOM NO COOTBETCTBYHOLLLEN HAONUCH.

3.4.6. C nomouwbio nporpammbl «prdigital» B MeH0 « ApXUBbI» NOABNAETCS
BO3MOXHOCTb 3arucu apXMBHbIX AAHHbIX Ha MepCcoHarnbHbIA KOMMbIO-
Tep. ns 3anncu apxmBHbIX JaHHbIX HEOOXOOMMO HaxaTb KHOMKY JKC-
NopT, B OTKPbIBLUEMCHA OKHE BBECTU ATy U BpeMS Havara n OKOH4YaHUs
Tpebyemoro nHTepBana apxmBumpoBaHUs U HaxaTb KHOMNKy CtapT (CMm.
pnc.9). Ha MK oTkpbiBaeTCs OKHO COOTBETCTBYIOLLEN AMPEKTOPUN, B KO-
TOPOM MPOU3BOANUTCS 3aMUCb apXMBHbIX AaHHbIX B dpopmaTte csv. [Ons
KOPPEKTHOWN 3anucy HeobxoaMmo NpUCBOUTL hbarny HOMeEpP UNn Ha3Ba-
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HUe Tekyliero oobekTa. Mocne Haxatus Ha MK kHonkn « CoOXpaHUTb»
HauyMHaeTcs nepeaada apXMBHbIX OAHHbIX TEKYLLEro 0bObeKTa.

Mo 3aBeplieHnn nepegaym Ha akpaHe K B none nporpammbl «prdigital» no-
ABMSAETCHA HaANUCh: «YCNEeLWHO 3aBepLUEH».

DKCNOPT apXMBHbIX 3anucen

ObvekT 1 7\ E

17.10.2022 16:28:30

- 17.10.2022 16:32:41

Puc.9. OKHO «OKCNOPT apXUBHbLIX 3anNUcCen».

3.4.7. B nporpamme «prdigital» B MeHto «IMpunoxeHunsa» nmeetca OOMNOMHN-
TenbHoe nogMeHio «CoxpaHeHuMe [ 3arpys3ka KoHdurypaumm»
(pnc.10), ¢ NOMOLLBI0 KOTOPOro BO3MOXHA 3anucb 1 coxpaHeHne Ha K
HacTpoeyHon 6a3bl 06BHEKTOB, a TakkKe 3anncb B NaMATb pacxogomepa
COXpaHeHHOW paHee 6a3sbl Npu HeobxooMMOCTU NPOBELEHMS MOBTOP-

HbIX U3MEPEHNI Ha ATUX OOBEKTAX.

75 pragal

ObwexT 1 =+ 16:47:38 17.10.2022

€— CoxpaHeHue/3arpyska KoHhpurypaumm

CoxpaHeHue ycrnewHo 3aBeplieHo
Wms: 2022-10-17_16-48-04_1200008

< U3mepeHus {vn\f APXUBbI >

ObvexT 1 <+ 16:49:08 17.102022

€— CoxpaHeHue/3arpy3ka KoHburypauuv

1 2022-10-17_16-48-04_1200008

3arpy3uts

< UamepeHus ApXxuBbl >

Puc.10. MeHio «CoxpaHeHue / 3arpy3ka KOHcurypaummy».
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3.4.8. B cny4ae nponagaxus ceasu ¢ K (obpbiB kabens, Nnoxon KOHTaKT B
pasbeme), Ha MoHuTope K B CTpoKe COCTOSIHMA nNporpamMbl NOSABNA-
eTcs nnaeatwowas Haanucb KpacHeiM LBeToM «HeT cBA3uM ¢ npubo-
pom» (puc.11).

Puc.11. Unamnkaumsa Ha MK npu oTcyTCTBUM CBA3U C pacXxofoMepoM.
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4. MOPAOOK PABOThHI

4.1.

[na BkNOYEeHUS pacxogomepa HeoOXoAMMO HaXaTb U HECKOSIbKO ce-

KyHO yAep>XunBaTb KHOMKY o . I'Ip|/|60p BXOOUT B peXnMm CaMoTeCTu-

poOBaHUA, Ha AUcnnee nHauMumpyetca 3actaBka (cMm. puc.12). Mo okoH-
YaHUM CaMOTECTUPOBaAHMA Ha AUCNNEN BbIBOAUTCA OCHOBHOE MEHHO
(cm.pnc.4).

/>P[ AJIbHOCTb USMEPEHWUW

Puc.12. 3actaBka Ha gucnrnee B peXXMmMe CaMOTECTUPOBaHUA.

4.2

Heobxognmo ybeautbca B focTaTouHOCTM 3apsiga Ab no vHankauum
Ha gucnnee. lNMpyn HeAOCTAaTOMHOCTM 3apsida — NOAKIHYUTL BHELUHWM
NCToYHUK nNuTaHua. MNpn aTom obecneuymBaeTca paboTa pacxogomepa u
ocylecTBnsaeTca 3apsia 6arapew.

4.3. lNepea Havanom namepeHui HeobxogMmo NoAroToBUTb NpUdop K pabo-

4.4.

4.5.

Te, BBeOs B pacxogoMep YCTaHOBOYHblE MapameTpbl, COOTBETCTBYHO-
LLMe KOHKPETHOMY KOHTpPONMpyemMoMy OOBbEeKTY M Npou3BecT ocTallb-
Hble HacTpowkn (cm. pasgen MYCKOHAJIAOOYHbLIE PABOTbI uk-
CTPYKUUM NO MOHTaXy Ha pacxogomep).

Ecnun nsmeHsanca tun ucnonb3yemon ans mamepeHun napbl MNMN3A, TO
Heobxogumo B MeHio lMoarotoBka namepeHun / MNapameTpbl u3me-
putenbHou cuctemsbl / Tun gaTymka ycraHoBuTb Tpebyembit Tnn (HY
unn BY), BBECTM nacnopTHoe 3HaveHne ha3oBOM CKOPOCTU B MEHHO
da3oBasi CKOPOCTb M OOMOMHUTENBbHOW 3a4epXkn B MeHio MNMoarotoB-
Ka namepeHun / flononHutenbHble napameTpbl / KanubpoBka gon.
3apepxku / [lon. 3apepxKa Ana AaHHOW napbl 4aTYMKOB.

B namatu npubopa TMn gatyuka cBs3aH CO 3HavyeHMeM as3oBoOW
CKOPOCTU U OOMNOMHUTENLHOW 3a€eP>XKKN ANS OCHOBHbIX Nap OaTYMKOB.
MoaTomy B AanbHenwem npu Bolbope Tnna gatymka npudop dyaet as-
TOMaTUYeCKM NPOU3BOAUTL YCTAHOBKY HEOBOXOOAUMbIX 3HAYEeHW napa-
MeTPOB ()a30BOM CKOPOCTU U OOMNOSHUTESNbHOW 3a4epPXXKNU OCHOBHOM
napbl 4aTYMKOB.

Mepentn B okHO U3mepeHusa /| Pacxon v nHuumanmanpoBaTb KHOIMKY
Crapr. lNocne nosBneHus coobuieHnsa 3anycTuTtb uamepenuma? [a,

Het HaxaTtb kHonky [la. B npaBom BepxHeM irni aucnnesa psgom co

3HAYKOM KapTbl NAaMATM NOSIBNSAETCHA 3HAYOK «CUHYC», CBU-
AeTenbCTBYOLWMI O BblpaboTke 30HAMpYoLero curHana (cm. pmuc.13).
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Pacxopn, M3/4

O6ve

ApXxuBbi >

0.000313 mxe

0.000313 mxe

0.000000 mke
1.333

0.615 mxe
113.36 mxc
50

: 49
120288
1.388 xw/c

ApXxuBbl >

Puc.13. OkHo «U3mepeHunsa / Pacxon».

Ha pucnnee mnHAMUMPYHOTCS M3MeEPSEMble 3HAYeHMs1 0ObLEeMHOro
pacxoga, NnpsMoro, obpaTHOro U CyMMapHoro o6bemoB, TeKyLLen CKo-
POCTU NOTOKA, a Takke COOBLLEHMSI O HELWTATHbIX CUTyauUnsax, BO3HUKA-
owmx npu paboTte pacxogomepa, U NpoM3BOAUTCS 3anncCb B apXuB Te-
KYLLMX M3MEPEHHbIX JaHHbIX.

Mpwn HaxaTumn Ha kHonky [lononH. Ha gucnnen BbIBOAUTCA psag na-
pamMeTpoB, XapaKTepU3yoLLMX NPOLEeCC N3MEPEHMS.

Mpn HaxaTum Ha kHoMKy CurHanbl Ha gucnnee MHOMUUPYEeTCs OK-
HO C rMcTorpaMmMamMy amnauTya NpsiMon n obpaTHOM NOMyBOMH yrnbTpa-
3BYKOBOrO curHana, OoGHapyXeHHbIX B pes3ynbTaTe aBTOMaTU4eCKON
HACTPOWKM Ha NMPUHUMAEMBbIA CUrHarn.

B pacxogomepe peanu3oBaH BbIBOL pe3ynbTaToOB U3MEpPEeHUn Ha
ancnnen KpynHbIM WPUATOM, AN 4Yero B MeHio U3mepeHust KHomka-

A

v y y
Mu nnn Bbl6paHHbIl/I napamMeTp BbloenAaAeTcAa paMKOU TEeMHO-

-
CMHEro LBeTa, Nocne Yero HaxmmaeTcs KHOI'IKa-, Unu goctaTou-
HO MPUKOCHYTbCS NanbLeM K BbibpaHHOMY napameTpy. Kpome mHauka-
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4.6.

UMM 3Ha4yeHW BblOpaHHOrO napameTpa KPyMHbIM LpUGTOM, Ha AWC-
nnen BbIBOAATCH BCE TEKyLMe pesynbTaTbl UISMEPEHUN, a Takke rMCTo-
rpamma u3MepsieMoro napameTpa B peanbHOM MacluTabe BpemeHM,
koTopasi MOXeT ObITb pa3BepHyTa Ha Becb 3kpaH. [Ins Bo3BpaTa B Me-
Hio M3amepeHuns HaxxnmMmaeTcs KHomnka 3akpbITb.

Mpn HaxxaTun Ha kHonky CTon Ha gucnree NosiBNAETCHA OKHO C CO-
obweHnem OctaHOBUTbL M3MepeHua? fa, Het. Haxatmem Ha KHOMKy
[a un3mepeHuss ocTaHaBnNuBaKTCHA, B apxmBe UKCUMPYETCA BpeMs
OCTaAHOBKM M3MEPEHUN N apXMBUPYIOTCA M3MEPEHHbLIE MapamMeTpbl 3a
npowleallee Bpems.

AHanornyHbiM obpasoMm NPou3BOAMTCA U3MEPEHME Tenna, MacCoBOro
pacxoga v TensoBOM MOLLHOCTM NMpU MCNONb30BaHUN OATYNMKOB TEMMe-
paTypbl 1 AaBneHns, nMbo No HUX AOrOBOPHbLIM NapamMmeTpaMm.

Ona vHankaumm namepeHnn Tenna HaxumaeTca KHonka Tenno B
MeHio U3mepeHuAa. Ha gucnnee nHANUMPYHOTCS M3MeEpPSAEMble 3Haye-
HMA MacCOBOro pacxoga, TEMSIOBOM MOLLHOCTU, HaKOMMEHHOW Macchbl
N3MepseMON XXMOKOCTU U KonmyecTBa TennoThbl (puc.14).

% 17:05:39 17102022

'Msmepeuua'

0.033 'I'N M+ 0.0238

0 369l'unl'l W+ 0.3510 rxan

W‘T

HeT
=  L55
AononH. Curnanst

Puc.14. OkHo «U3mepeHuns / Tennoy.

4.7.

Mo aHanorum ¢ namepeHnemM pacxoga Ha gucnnen npubopa moryT

ObITb BblBEOEHbI pe3ynbTaTbl U3MEPEHUN KPYMNHbIM LWPUATOM, a npu
Ha)kaTuu Ha KHOMKy [ONOSIH. Ha AuCnnen BbIBOAUTCS OKHO, B KOTOPOM
oToOpaxaeTcs cTaTyCc KaHanoB TemnepaTypbl U AaBMNEHUs, a Takke X
TeKyLLne N3MepPEHHbIE 3HAYEHNS.
[Ons BbiBOOa uaMeputenbHOW MHGOpMauuu no uHtepdency RS-485
HeobxoQMMO yCTaHOBUTb MapameTpbl CBs3M B MeHo HacTtpomnku ne-
pucepun /| Hactponka RS-485 (CM. MHCTPYKLUMIO MO MOHTaxy) 1 noa-
KNIOYNTb BHELLHUI MPUEMHUK K pa3dbeMy «RS-485» Ha BIT.

4.8. [ina BbiBOAA U3MepUTENBLHON MHOPpMaUnN Yepes yHMBepcarnbHbI Bbl-

xof, B MeHto HacTtpounkn nepudepun / Hactponku yHnBepcanbHOro
BbIxo4a Npou3BoauTcst BblIOop pexmma paboTbl YHMBEPCANbHOMO Bbl-
xofa v gpyrme Heobxoanmble HACTPONKN B 3aBUCMMOCTW OT BbIOpaHHOWN
PYHKUMKN (CM. MHCTPYKLMIO MO MOHTaXy), a BHELUHWUA NMPUEMHUK CUTHa-
na nogkritodaeTca K pasbemy «MI1.» Ha BI.
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4.9. B uenax akoHOMUKU pecypca bGaTtapeun, Yyepe3 BPEMEHHON NPOMEXYTOK
oT 1 go 30 MuH, ycTaHaBnMBaeMbln B MeHI0 CUCTEeMHble HacTPOUKu /
MapameTpbl 3Heproc6epexeHus (CM. UHCTPYKLUMUIO MO MOHTaxy), no
OKOHYaHMM MaHUNYNsUMiA C KHOMKaMK KnaBmaTypbl UM NpekpalieHus
Mcnonb3oBaHMs gucnnes B pexume «in-touchy», gucnnen pacxogomepa
racHeT. [Ins BKMAYeHUs gucnnes OOCTaTOYHO K HEMY MPUKOCHYTbCS,
NN HaxaTtb NOBYI0 KHOMKY Ha KnasuaTtype, Npu 3ToM BO30OHOBMsSETCS
WMHOMKALUMS TOro MyHKTa MEHI0, B KOTOPOM pacxofoMep Haxoaurncs ne-
pen oTKNoYeHneM aucnnes.

B cnyyae otcyTtcTBUA Kakmx-nnbo maHunynauun ¢ npmbopom (13-
MepeHUs He NPoM3BOAATCS, OTCYTCTBYET CBA3b MO MHTEpdency, He nuc-
nonb3yeTca KnaeuaTtypa, He 3agaHbl napameTpbl paboTbl NO pacnuca-
HWIO) Yepes3 5 MUH. pacxo4OMep BbIKITHOYaeTCS.

4.10. ApxmBnpoBaHue pesysibTaToB N3MepeHun

4.10.1. MNMpocMOTp apxnBOB OCyLLEeCTBNAETCS 13 Noboro MeH HaxaTnem Ha

LOG
KimaBuatype KHOIMKA NI NMpuUKOCHOBEHMEM K CTPOKe ApXVIBbI > Ha

v A v
aucnnee, n nepebopomMm 3anmcen KHomMkamu , n (cm.
puc.15).

4.10.2. MNpun ucnonb3oBaHnn OyHKUMKN «in-touchy» aucnnesa OOCTyn K apXus-
HbIM 3anncam NPoM3BOAUTCS KakK BbIBOPOM AaTbl U BPEMEHU apXUBUPO-

-~

BaHMA Npun HaXaTtun Ha I/IKOHKy, TakK N nepe6op0M KHOMOK

| P
I/IJ'II/I. I'Ip|/| Ha>XaTh KHOMOK BMHM@ Ha gucnnee noasndeTcd
nepsad uUin, COOTBETCTBEHHO, MNMocJieaHAA apXmnBHaAaA 3anuchb.
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AbxuBHble rpacduku (Qmakc)

< N3mepeHus

Puc.15. OkHO «ApXUBbI».

4.10.3. KHonka padhmkm oTKpbIBaeT AOCTYN K NPOCMOTPY rpaduyecknx xa-
PaKTEPUCTUK M3MEPSEMOro pacxoga unv obbema B peanbHOM BpeMEHU
3a BBeEHHbIN NpeaBapuTesibHO MHTEPBan apXUBUPOBaHUS.

4.10.4. Bbixog u3 nogmeHto Fpadmkn npomsBoanTCcs HakaTmem KHOMKK n
unu kHonku =51 PasHuua 3akno4vaetcs B TOM, YTO MPU HaxaTun Ha

KHOMKY B HWXHEW Yactn gucnnes 0To6pa>KaeTc;| %GKT MCnosb30-

BaHNA MEHHO I'pachKM nodasrieHnemM nog CMMBOJIOM 3Ha4Ka LOJ

(pnc.15).
Mpn pabote ¢ npubopom B nporpamme «prdigital», aHanorm4yHo
NPOM3BOANTCS BbIXO U3 NOAMEHI0O JKCNOPT, Npu 3TOM (PaKT UCMOMb-

30BaHUA 3TOIr0 MEHH 0T06pa>KaeTcs| nodasrieHnemM nog CUMMBOJIOM {’.}

3Hayka 4.' (pnc.16).
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| O6vexT 1 < 11:06:34 27.10.2022
ApXuBsbl . Tenno

27.10.2022
11:01:00
10

Puc.16. Otob6paxeHune ncnonb3oBaHusi okoH «Ipadukmn» n «kcnopTy».

[na 3akpbITUs 3TUX 3HAYKOB HEOBXOOUMO K HUM MNPUKOCHYTbCS
(LWenKHYTb NeBOM KHOMKOW MbIWKK), MOCMe 4Yero Ha 3aTeMHEHHOM
9KpaHe MOoSABMAKTCA HagnNUCKM, OTMeYeHHble 6enbiM  KpeCTUKOM
(pnc.15), u ceBuaeTenbcTByOWME 06 MCNONb30BAHUN IKCMOPTa apXuUB-
HbIX 3anncen U apxXMBHbIX rpadoukoB. NS CTUpaHUSA HaAMUCEN HYXHO
NPUKOCHYTBCS K 6eroMy KpeCTUKy.

4.10.5. MNpun HaxaTnm Ha UKOHKY nosIBNsIeTCS BO3MOXHOCTb OYUCTKU ap-
XMBOB TEKYLLEro obbekTa, NpUYEM Ha SKpaHe MOSsIBNSETCHA npeanynpe-
Xpawowas Hagnucbk (puc.17). ns o4ncTkun apxuBoB HaxaTb KHoMky [a,
AN OTMeHbI onepauum — KHornky Her.

11:06:34 27.10.2022

OYMCTUTL apxme Tekyuwero obvekra?

- FnobaneHbie cHETYMKM ByayT cOpowensl.

Puc.17. OKHO OYMCTKM apXMBOB TEKyLLUEero oobekTa.

4.11. B okHe [lokymeHTauusa (puc.18) OOCTYyNHbI AN YTEHUSA HacTosiuee
PYKOBOACTBO MO 3KCMfyaTauun U UHCTPYKLMS MO MOHTaXy Ha pacxo-
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Aomep, YTo obneryaeT paboTy ¢ NPUBOPOM U €ro MOHTaX Mpu OTCYT-
CTBMM Ha 0OBbEKTE IKCMIyaTaumMm NepcoHanbHOro KoMnbloTepa uUnm ne-
4yaTHOro M34aHNA SKCMyaTaUMOHHON AOKYMEHTaLMN.

// B3NET

PACXOAOMEP-CHETHYMK
YNbTPA3BYKOBOW

YPCB B3NET NnPY

‘ )
WHCTPYKUWA NO MOHTAXY
WKCQ.407359.001 UM

11:08:35 27.10.2022

LokyMmeHTaums

X
# BaseT
PACXOQOMEP-CHETYMK ‘
YNbTPA3BYKOBOM -
YPCB B3JIET NPL
—
< N3mepeHus ApXvBbI > e
b3
)
P T8O NO TAUMK
WKCA.407359.001 P3

Puc.18. OkHO «[JoKymMeHTauus».

Mpu ncnonb3oBaHun nporpammbl «prdigital» pykoBogCTBO MO 3KC-
nnyaTtaumMm n MHCTPYKUMS MO MOHTaxXy BbiBOAUTCA Ha akpaH 1K B dop-
maTte pdf. [na yteHna gokymeHTaumm Ha MK gomkHa 6bITb ycTaHoBIe-
Ha nporpamma Adobe Reader.
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5. BOSMOXHbIE HEMCIMPABHOCTU U METO[bI
UX YCTPAHEHUA

5.1. Hanbonee nonHo paboTocnocobHOCTb pacxogoMepa XapakTepuayeTcs
HanMYnem MHOMKaUMM N3MepsieMbIX NapaMeTpoB, a Takke 3HaYEHUSIMU

YCTaHOBOYHbIX NapamMeTpoB, BBEOEHHbIX B MOJIHOM obbeme n B 3agaH-
HbIX npeaenax.

5.2. B pacxogomepe nepuoanyeckn npousBoauTCs aBTOMaTUYECKUA KOH-
TPOIib B peXUME CaMOTECTUPOBAHNS C MHAMKaLUMen B okHe U3mepeHus

(cm. puc.19) kogmoB HewrTaTHbix cutyaumi (HC) kpacHbIM LUBETOM,
Hanpumep:

o 11:12:32 27.10.2022
N3mepeHus

0.000 w4 V+ 0.159 w

o

Puc.19. Oto6paxeHune koga HC B okHe «M3mepeHuns/Pacxon».

Mpn HaxaTum Ha MKOHKY C¢ obo3HaveHmem HC, packpbiBaeTcs Oo-
NONMHUTENbHOE OKHO, B KOTOPOM MPOU3BOAMUTCSH pacluMdpoBKa BO3HUK-
Len HewTaTHoM cuTyauun (puc.20):

HewTaTHble CUTyauuu

HeT curHana

0.000 m'/y V+ 0.159 &

0.000 we V- 0018 w

=l
:- o
HC  b000010 v 0.141 w?

Punc.20. NMpumep otobpaxeHusn pacwmdpoBku HC.

38
A B3/ET



OtobpaxeHue B koge HC HecKOnbkMX eauHUL CBUOETENbCTBYET O
BO3HVWKHOBEHUM OOHOBPEMEHHO HECKOSIbKMX HeLWTaTHbIX CuTyauumn

(pnc.21).
ObwekT 1 ~< 11:13:56 27.10.2022 WlEl
NamepeHus Pacxop,
E 0.000 T/4 “M+ 0.1553 T |

I@ 0.000rkan/y M+ -0.0000 rkan ‘

G 0.000 /4

JononH.

’ e

CurHanbl

HC b001000001

I

ApXuBbl >

E 0.000 rkan/4

HewTaTHbIEe CUTyauumu

OcTaHoB HaKonneHus Tenna
tl -

t2 < At

0.1553 7
-0.0000 rkan

Puc.21. Npumep oto6paxxeHns pacwmdppoBKu Heckonbkux HC.

Pacwudposka kogos HC B okHe Pacxod, npuymHbl BO3HUKHOBE-
HUA U MeTOoAbl UX YCTPaHEeHNa NpuBedeHsbl B Tabsn.4.

Tabnuua 4
Koa Onucanue HC BeposaTHaga npnyunHa MeTog ycTpaHeHns
b000001 KpaTkoBpemeHHas | )
noTepsa curHana
1. HenpaBunbHas 1. TpoBepuTb  NpaBUNBLHOCTb
HacTpovika npubopa. YCTaHOBJIEHHbIX NapaMeTpOB.
2. OTcyTtcTBME 3anonHeHns|2. Yb6eantbecs B 3anofHEHUMN XNAa-
XnaKocTbio TpybonpoBoaa (KocTbto TpybonpoBoga M OTCyT-
WNW HanNuyne B XMAKOCTU |CTBUM  3HAYUTENbHbBIX  ra30BbIX
BOnbLIOro KonMyecTsa ra- |BKIHOYEHUN.
3a.
3. HencnpasHocTb B anek- (3. [lpoBepuTb LENOCTHOCTL W
TPUYECKMX COEOMHEHUAX  |HAOQeXHOCTb coeauHeHun MOA ¢
M3A ¢ BIl. BIT.
b000010 HeT Y3C 4. HapyweHue yctaHoBkn |4. [lpoBepuTb  NpaBuibHOCTb
M3A Ha TpybonpoBoga. YCTaHOBKM N Ka4yeCTBO KpenneHus
M3A Ha TpybonpoBoae, Hanuuve
CMas3kym nog wumanydawowen no-
BepXHOCTLO [MOA.
5. Hanuuue otnoxeHuii Ha |5. Tpu HegocTtaTOYHOM YpOBHE
BHYTPEHHEN NOBEPXHOCTM |cUrHana yctaHoButb [1OA Ha
Tpybonposoaa. OPYromM yyacTke.
6. HeucnpaBHocTb NM3A. [6. [lpoBepuTb paboTocnocob-
HOCTb KaHana ¢ apyrumm M3A.
7. Otkas BrI1l. 7. OBbpaTUTbCA B CEPBUCHbLIN
LEeHTp.
Owu6 BBefneHbl HenpaBunbHble  ([1poBEpUTL YCTAaHOBMNEHHbIE Na-
b000100 Linoka 3HaYeHNsA YCTaHOBOYHbLIX |paMeTpsbl
oneparopa
napameTposB
M3mepeHHoe 3HaveHne MpoBepuTb NPaBUNBLHOCTL YCTa-
b001000 |lMpeBblweHne Quarc|Pacxoga NPeBbICUO AOMY- |HOBMEHHbIX NapaMeTpoB
CTUMOE 3HaYeHne
010000 Q> Qs Pacxop 6onblue BepxHen ([1poBepuTb NpaBUbHOCTb yCTa-
YCTaBKW. HOBJIEHHbIX NapaMeTpoB
100000 Q< Qu Pacxog meHbLue HkHen  |[poBepuTb NpaBUNBLHOCTL YCTa-

yCTaBKM.

HOBJ1€HHbIX NMapamMeTpoB
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Pacwudposka kogoB HC B okHe Tenno npuBeaeHsl B Tabn.5.

Ta6bnuua 5
Kog Onuncanue HC BeposaTHasa npnynHa
OctaHoB Hakon-
b000000001 neHus Tenna |CM- n.5.8
b000000010 Ortkas gatuuka |O6pbiB kabens MNMOA
pacxoga
b000000100 Q<0 HeT pacxopa
000001000 | OTKA3AATUMKA |hr ) o a6ens TNCT
TemnepaTtypbl Ne1
b000010000 | OTk@3 AATIMKA g o aGens TIC2
TemnepaTtypbl Ne2
b000100000 Orkas aaruuka O6pbIB kKabens aaTyMka OaBneHns
AaBneHus
001000000 H1-t2<AL ga3HOCTb Temnepartyp B nogatoLiem n obpaTHOM Tpy-
ONpPOBOAAaX MEHbLLUE YCTAHOBIIEHHOrO 3Ha4YeHUs
b010000000 G > Gan MaccoBbIln pacxof, 60nbLue BEpXHEN YCTaBKMU.
100000000 G < Gy MaccoBbIn pacxof MEHbLLE HUKHEN YCTaBKM.

5.4. lop HewTaTHOM cUTyaumen noHMMaeTcs cobbiTve, NPU KOTOPOM BO3HU-

KaeT HEeCcOOTBETCTBME M3MEPSIEMbIX MNapaMeTPOB METPONOrMYeCcKUm
BO3MOXHOCTSIM pacxogomMepa Wi nNpyu KOTOPOM M3MEPEHUSI CTaHOBAT-
Csl HEBO3MOXHbIMW BCNEACTBUE HapyLleHus ycrnoBun mamepenus. HC
UKCupyeTcs, eCnun ee ANUMTENbHOCTb HE MeHee 1 CeKyHabI.

O6paboTka pacxog4oMepoM HewTaTHbIX CUTyauuin nNpou3BOAUTCS
cnegywowmm obpasom. lNpu HactynneHmm HC B meHio U3mepeHus
dukempyetcsa kog HC, B npaBon BepxHeW yacTu gucnnes cnesa oOT
3HayKka «CUHYC» MOSIBNSIETCHA BOCKNMUATENbHbIN 3HAK KpacHOro uBeTa,
a B apxuB 3anucbiBaeTcs cooTBeTcTBYOWMI kog HC.

5.5. ObpaboTka nponagaHus Y3C 3aBUCUT OT COOTHOLLEHUSA ONUTENBHOCTU

otcytcTBus Y3C n 3agaHHOro 3HayeHus napametpa Bpemsa mHepuun,
B MeHo MNoagroTtoBka namepeHun / O6paboTka pe3ynbTaTtoB, KOTO-
poe MOXeT yCTaHaBnuBaTbCs B guManasoHe ot 5 oo 300 c.

Mpn kpaTkoBpeMeHHOM nponagaHun Y3C B namMeputenilbHOM KaHa-
ne npekpawaeTcs HakonseHne obbema XuOKoCTU M NpoAosKaeTcs
NHOMKaUMS NOCneaHero N3MepeHHoOro 3Ha4eHnsa pacxoaa.

Ecnu onutenbHOCTb OTCYTCTBUSI CUrHana MeHblle 3a4aHHOro Bpe-
MEHWN NHepunKn, To nocne nosaeneHna ¥Y3C npon3BoanTCAa pacyeT cpen-
Hero 3HaveHunsa pacxoga 3a Bpems otcytcTBua Y3C. CpegHee 3Hauve-
HWe pacxoga paccuynTbiBaeTcs MO NocrneaHeMy 3HaYeHUH, N3MepPEeHHO-
My nepeg nponagaHvem Y3C, 1 nepBoMy 3HAYEHUIO, N3MEPEHHOMY MO-
cne nosineHus Y3C. Nony4yeHHoe cpeaHee 3Ha4yeHue MCnosb3yeTcs
Ans pacdeta npupaweHuss obbema 3a Bpems otcytcTeua Y3C. Pac-
CUMTaHHOEe npupalleHne obbema gobasBnsieTcs K 3HayeHUo obbema,
HaKoMneHHoOMy K MOMeHTY nponaganuna Y3C, nocne 4yero npoaosnkaeT-
CS1 MPOLIECC N3MEPEHUS pacxoda U HakonneHus oobema.

40

// B3/NET



5.6.

5.7.

5.8.

5.9.

Ecnu gnuteneHocTb oTcyTcTBUS Y3C NpeBbICUT BPEMSI MHEPLIUN,
TO0 dukcupyetcas HC Het Y3C c kogom b000010, npekpawiaetcs
HakonneHve obbema, UHANUMPYETCS HyreBOe 3HavyeHue pacxoga U
HayMHaeT paboTaTb cHeTYMK BpemeHu oTcyTcTeus Y3C.

B cny4ae nosenenunsa Y3C pacxogomep BO306HOBNSET n3MepeHmne
pacxoga 1 HakonneHue obbema co 3Ha4yeHnss obbema, HaKOMMeHHOro K
MoMeHTy nponagaHunsa Y3C. Bpemsa otcytctBus Y3C dukcupyeTcs B
apxuBe.

Ecnn ckopocTb noToka XuOKOCTWU npeBbillaeT 3HaveHne Makc. cko-
pPOCTb MOTOKa, YCTaHOBEHHOEe B MeHio lMoarotoBka uamepeHun /
O6paboTtka pe3synbratoB, TO hukcnpyetca HC MpeBbiweHne Qumakc C
kogoMm b001000, npekpaliaeTca HakonmneHne n apxmBmpoBaHme obbe-
Ma, HO MPOAOINKAEeTCA U3MEPEHNE N NHOUKALMS U3MEPEHHOro 3Hade-
HUA pacxona.

Ecnun 3HayeHue pacxoga 6onblue YyCTaHOBMEHHOIO 3HAYEHUS BEPXHEWN
yCTaBKM no pacxogy B MeHio lNoparoroBka mamepeHun /| O6paboTka
pe3ynbtaTtoB (BepxHAs ycTtaBKa) WM MeHblUe 3HA4YeHUS] HUXKHEWN
ycTaBkn (HmxHAA yctaBka), To dukcmpytotes kogbl HC (010000 mnu
b1000000 coOTBETCTBEHHO), MpoJoIHKaeTcsa HakonneHne obbema u
n3MepeHmne pacxona.

Mpn namepeHnn Tenna otkas nboro kaHana (pacxoda, Temnepartypbl
NN AaBneHnst) UM NPeBbILEHNE YCTAHOBMEHHOIO rpagneHTa Temne-
paTypbl NPUBOOUT K OCTAaHOBKE HakonneHus tenna. [Npu npesblleHnn
YCTaHOBMEHHbLIX FPaHWL, MaccoBOro pacxoga ukcupyetTcs COOTBET-
cteytowwaa HC, HakonneHue Tenna npogorkaeTcs.

B cnyyae BO3HMKHOBEHMS1 HeuncnpaBHocT unu HC npexae Bcero crne-
[yeT NpoBepuUTh:

Hanu4yne 1 COOTBETCTBME HOPMaM HanpshKeHWUs1 MMTaHUsl Ha BXode pac-
Xogomepa v 3apsiaa akkyMynsitopHon 6atapew;

- HageXxHocTb nogcoeanHenus uenen MOA, TMNC vnu gaTymka gaBnexHus;
- Hanu4yune XXMaKocTu U ee ABMXKeHus B TpybonpoBoae;
- OTCYTCTBME CKOMSEHNS rasa B MecTe yctaHoBku MIA.

Mpyn NoNOXWTENbHbIX pe3yrnbTaTax NEePEYMCrIEHHbIX BbIlE MpPoOBe-
poOK cnefyet obpaTnTbCa B CEPBUCHLIN LIEHTP (permoHanbHoe npeacra-
BUTENbLCTBO) UMW K N3rOTOBUTESO U34ENNsa Ans onpeaeneHnsa BO3MOX-
HOCTM ero ganbHenLwen aKkcnyaTaumm.
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6. TEXHWYECKOE OBCNYXXUBAHUE

6.1. lpK KaxgomMm MUCrnonb3oBaHUM pacxogoMepa ero pekomMeHgyeTcs nog-

6.2.

6.3.

6.4.

6.5.

6.6.

BepraTtb OCMOTPY C LieSibt0 KOHTPONS:

cobntogeHnsa ycrnoBuim aKcnnyaTauum pacxogomepa;

HanNU4uns HanpskeHnsa NUTaHus B 3aJaHHbIX npeagenax;

OTCYTCTBUS BHELLUHUX NOBPEXAEHUI COCTaBHbIX YacTen pacxogomMmepa;
HaOEeXHOCTU ANEKTPUYECKUX U MEXAHNYECKUX COEOUHEHNIA.
HecobniogeHne ycnoBuin akcnnyataumm pacxogoMepa B COOTBETCTBUM
c N.n.1.2.6 n 2.1 MoXeT NPMBECTU K OTKa3y Npnbopa unm nNpesbILLEHNIO
A0MYCTUMOTrO YPOBHS MNOrPELLUHOCTM 3MEPEHUN.

BHelwHMe noBpexageHus Takke MOryT MpMBECTUM K MPEBbILWEHMNIO
AOMYCTUMOrO  YPOBHSA MOrpeLlHOCTM  u3mMepeHun. [lpu  nosiBneHun
BHELUHNX MOBPEXAEHUN M3Zenusa wunu kabensa nuTaHus unum CBs3K
HeobxooMMo 06paTUTbCs B CEPBUCHBLIN LEHTP WU pernoHanbHoe
NpeacTaBUTENBLCTBO AN1A onpeaeneHnss BO3MOXHOCTU ero AarnbHenLen
aKcnnyaTauum.

Hannuyne HanpspkeHus nuTaHus pacxogomepa onpegensieTca no Hanu-
YU MHAMKauMK, a paboTocnocobHOCTbL nNpubopa — MO CoAep)KaHWUH
NHOUKaLMW Ha gucnree pacxogomepa.

Pacxogomep no BMAy UCNOSTHEHUSA U C YYETOM YCIOBMIA 3KCNnyaTaumm
OTHOCMUTCS K U3OennsM, PEMOHT KOTOPbIX MPOM3BOOUTCS Ha cneuunanu-
3MpPOBaHHbIX NPeanpuATUAX, NMB0o NpegnpPUATUN-U3rOTOBUTENE.

Ha mecTe akcnnyaTauum BbIBASIETCS HEUCNPABHOCTb C TOYHOCTbIO
Ao coctaBHoun vactu: B, MOA, agantep nutaHus, kabenun cBs3u; He-
MCNpaBHbIA 3NEMEHT 3aMEHSIETCsl Ha McnpaBHbI. [pn oTkase ogHOro
M3A 3ameHsitoTca oba NOA napbl.

BHUMAHME! lNpu 3ameHe MOA Heobxodumo onpedenumb U
eeecmu e npubop 3HavyeHue napamempa Hynesoe cmeweHune dt0
(cMm. n.5.4.6. uHCMpPyKYUU MO MOHMaxy).

"ny©okui paspsag akkymynaTtopHon 6aTapen MoXeT NPUBECTU K BbIXoQy
n3 ctpos Ab unm pacxogomepa. Bo nsbexaHme atoro Heo6xoanmo co-
bnogate nNpaBuna aKkcnnyatauunm u npasuna xpaHeHust AB  (cm.
n.n.2.3.3 n 7.3 HacCToOSLLLEro PYKOBOACTBA).

OtnpaBka npubopa ona npoBeaeHUst NOBEPKM, NMMOO peMOHTa AO0SMKHA
NPOM3BOAMTLCA B MOMHOM KOMMNMeKTauun ¢ nacnoptom npmubopa. B co-
NPOBOAUTENBHbIX AOKYMEHTaX HEOOXOAMMO yKa3sblBaTb MOYTOBbIE pPekK-
BU3NTbI, TeneoH n akc otnpasuTens, cnocob n agpec obpaTHon fo-
CTaBKW, a TaKkkKe BHELLUHME NPOSABMEHNSI HEUCMPABHOCTM.
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7. YIIAKOBKA, XPAHEHUE U TPAHCINOPTUPO-
BAHUE

7.1. CocTaBHble 4YacTu pacxogomepa YKraablBatoTCa B TPAHCNOPTUPOBOY-
HYIO CYMKY, B KOoTopon pasmewiatotrcsa Bl, NM3A n komnnekt kabenen,
WHCTPYMEHTOB W MpuHaanexHocten. Tyaa ke nomelwlaetcs nacnopt
npnbopa n naw-HakonuTenb ¢ NporpaMmmHbiM obecneveHmeM. TpaHc-
NOPTMPOBOYHAS CYMKa CIY>XUT ANS XPaHEHUSA U TPaHCNOPTUPOBKN pac-
xogomepa B npouecce akcnnyatauuun. lMpu noctasBke noTtpebutento
TPaHCNOPTMPOBOYHASA CyMKa yKnaablBaeTCs B TPAHCMNOPTHYIO YNaKoBKY.

7.2. XpaHeHne pacxogomepa [LOSMKHO OCYLLEeCTBAATLCA B TPaHCMOPTUPO-
BOYHON CyMKEe B COOTBETCTBMM C YCMOBMSMU XpaHeHuss 1 cornacHo
FOCT 15150. B nomeLleHnn ansa XpaHeHUs He OOSMKHO BbITb TOKOMPO-
BOASALLEN MbINK, NAPOB KUCIOT, LWEeNoYen, a Takke rasoB, Bbi3bIBaKOLLNX
KOPPO3M1IO 1 paspyLUatoLLmX N30NALMIO.

Pacxopomep He TpebyeT cneumnansHOro TexHn4eckoro obenyxmnea-
HUS NPU XpaHEHUU, KPOME aKKyMynsiTopHon GaTapen.

7.3. XpaHeHne akkymynaTopHon GaTapen [OIMKHO OCYyLeCTBNATbCA OT-

AENbHO OT Npubopa B CyXOM NMOMELLEHUN B 3aPSP)KEHHOM COCTOSHUMN.

BHUMAHMUE!

He donyckaemcsi xpaHeHue Ab e pa3psi)keHHOM COCMOSIHUU.

XpaHeHne AB gonyckaeTca Npu TeMnepaType OKpyXaloLlero BO3-
ayxa ot +10 pno + 30 °C.

B npouecce xpaHeHuss 6aTapeto HeobxoaMMo 3apsikaTb C Nepuo-
ANYHOCTBIO HE pexe OogHOoro pasa B 6 mecsues. [lepeq ncnosnb3oBaHU-
em Ab Takke gomkHa BbiTb NOMHOCTLIO 3apshKeHa.

7.4. Pacxogomepbl MOryT TPaHCNOPTUPOBATLCA aBTOMOOUbHbLIM, PEYHbIM,
Xene3HoA4OPOXHbLIM N aBMALMOHHBIM TPAHCNOPTOM (KPOME HerepmeTu-
3MpPOBaHHbIX OTCEKOB camosieTa) npu cobniogeHnn cregyrowmx ycno-
BUN:

- TPAaHCNOPTMPOBKA OCYLLECTBNSAETCA B YyNAKOBKE N3rOTOBUTENS;

- OTCYTCTBYET NpsAMOe BO3AENCTBME BNaru;

- TemnepaTtypa He BbIXOAUT 3a npegenbl OT MUHYC 25 go + 55 °C;

- BNaXXHOCTb He npesbiwaeT (95 £ 3) % npu Temnepatype o + 35 °C;

- Bubpaumsa B guanasoHe ot 10 go 500 Iy ¢ amnnutygon go 0,35 mm 1
yckopeHuem o 49 m/c?;

- yaapbl CO 3Ha4YeHMeM MMKOBOro YCKopeHus oo 98 m/c?;
- YINOXEHHble B TpPaHCMNoOpTe pacxOAOMepbl 3akpensieHbl BO u3bexaHue
nageHus U coygapeHun.
BHUMAHMWE!
Ans coxpaHeHusi cpoka cnyx6bl 6amapeu, npu memnepamype
cebiwe 35 °C cpok xpaHeHusi npubopa He OOJLKEH npeebiwamb
30 OHell.
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8. MOBEPKA

MoBepka pacxogomepa YPCB B3JIET IMPL npoBogutca B cooT-
BeTCTBUM C pgokymeHtom MIT 1250-1-2021 «[CW. Pacxogomepsbi-
cyeTynkn ynotpassykoBble YPCB B3JIET lPL. Metoauka nosepkuny,
ytBepxaeHHbiMm BHUNP — dunuanom dryrt «BHAMM um. O.U. MeH-

neneeBa» 27 aBrycta 2021 .
MexxnoBepoyHbIM NHTepBan — 5 ner.
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NMPUNTOXXEHUE A. Bua coctaBHbIX YacTen pacxogomepa.
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6) B1A, CO CTOPOHbI Pa3beMOB NUTAHUS U CBSA3M

* - cCnpaBoOYHbIV pasmep
Puc.A.1. BropuiHbIin nsmeputenbHbIN Npeobpa3soBaTtenb.
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Nz

Pacxogomep-cyetunk ynerpassykoson YPCB B3JIET IMPL

HANDDREHNE TIUTAHMB <ouusosissississssnismisssssnnossssosssssmmisin =10...30B
MoTpebnsemMas MOLLHOCTD ..........cccvvuvveeeeeeeeennnnn, He Gonee 15 BT
TemnepaTypHbIA ANANA30H ........ceeeeeieeeeeirreeeeeneenee -10..+50 °C
LTClDh: DRI o s s IP67

CepuitHbi HoMmep:  XXXXXXX

// B3/NET www.vzljot.ru

Puc.A.2. Bug wuvnbaa Ha 6okoBom Topue BIl.

Nn3A1 NM3A2 po3emka sursika

L PEAX.1
N -
E PEAXx.2

—

B/DATA+

2

A/DATA-

m

GND_EXT

Puc.A.3. MapknpoBKa KOHTaKTOB U 0003Ha4YeHue CUrHarnoB Ha pa3bemax BIl.

' RS-485 '
TNC1 TNnCc2 po3emka @ gursika

1 PTx.1 1| PULSE_OUT.1
2 LEADx.1 2| PULSE_OUT.2
3 LEADx.2
4 PTx.2
5 SHIELD euJsika
6 - 03 1 +VIN

o o4 |2 +VIN

2 01 3 GND

posemka 4 GND

1 PRESSURE.1
2 PRESSURE.2

Bo3moxxHas cxema rnoOKro4eHuUss 0amyuka 0asrieHus

—,— +IBbIX | lMpeobpasosaTenb
BTopyuHbIH PRESSURE. 1 I: Hunur Aasnenma
npeobpasoBaTenb PRESSURE.2 +U MCTOYHUK
|— -U nNUTaHUA
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1 — nuyesas naHesnb; 2 — pa3beMbl Oris MOOKIHOYEHUS OamyuKko8
memnepamypsbi; 3 — oucnnel; 4 — pa3bem Ornsi MOOKI0YeHUsT Oamyuka
OaerieHusi; 5 — pasbembl cesidu ¢ [NOA; 6 — knasuamypa, 7 — pasbem
B8HEWHe20 anekmponumaHusi, 8 — pa3bemM UMIY/IbCHO20 B8bIX00a;
9 — pasbem uHmepgpetica RS-485; 10 — pasbvem uHmepgetca USB;

11 — mecmo 0na ycmaHo8Ku nioMbupo8OYHOU Hawku;, 12 — KpbiuwKa
Brl.

Puc.A.4. Bug Bl ¢ OTKpbITON KPbILWKOMN.
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* - CNpaBOYHbIN pasmep
1 — usnyyarowas nNIocKkocms,; 2 — ommMemka akycmu4ecKo20 yeHmpa
Puc.A.5. Npeob6pasoBaTtenb anekTpoakycTudeckumn MNIA H-222.
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1 — knasuamypa; 2 — nnombuposoyHas Yawka; 3 — na3 05 ycmaHo8KuU
Kapmel namsamu; 4 — yenybneHue 8 akpaHe 018 niomMbuposaHus.

Puc.A.6. bnok knaBmaTtypbl.
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NMPUNTOXXEHUE B. YHnBepcanbHbIN BbIXOA4 pacxogaomMmepa

XP11 Pulse output

S T 10k KoHT. Llenb
+
— Pk 1 |PULSE_OUTH
| < OIeA 2 |PULSE_OUT2
Pulse | | ~ ‘:f —
[ VARN
100k
GND_EXT t—

Puc.b.1. Cxema okOHe4YHOro Kackaga yHMBepcasnibHOro Bbixoaa.

Ana obecneyeHns CONPsSXXEHUs C PasfMYHbIMU TUMaMWN MPUEMHU-
KOB OKOHEYHbI Kackaf, yHMBepcanbHOro BbiIXoda MOXeT paboTaTb Kak
NPy NUT@HMU OT BHYTPEHHEro pasBsA3aHHOrO UCTOYHMKA NUTaHUS (ak-
TUBHbIN PEXUM), TaK N OT BHELUHEro WCTOYHUKA NMUTaHUs (MacCUBHbLIN
PEXMM).

B aktmBHOM pexume amnnutyga mmnynbca He meHee 3,0 B npwm
TOKe Harpyskmn He 6onee 100 MKA.

B naccuBHOM pexnume OonyckaeTcsl NUTaHue OT BHELUHEro UCTou-
HWKa HanpsKeHMeM MOCTOSIHHOro Toka oT 5 Ao 24 B, gonyctumoe 3Ha-
YeHne KOMMYTUPYEMOro ToKa Harpy3ku He 6onee 0,3 A.

[nvHa NnHUKM cBA3K YyHMBEpCcanbHOro Bbixoga — 4o 300 m.
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Tabnuua B5.1. Bo3aMOXHble Ha3Ha4YeHUs1 ANs yHUBEpCcanbHOro Bbixoda npwu
paboTe B YaCTOTHOM, MUMMNYNIbCHOM U JTIOFMYECKOM pexumax

O6osHayeHne | Pexum paboTbl yHUBEPCANbHOMO BbIXOAa
HanmeHoBaHve napameTpa B CTpOKe y y B
MNapameTp YaCTOTHbLIN | UMMNYNbCHBIN | NOrMYEeCKNi
Bbixog 3aKkpbIT Het X X X
Pacxog npu npssMomM HanpasneHuu o+ N
noToKa
Pacxop npu obpaTtHoM Hanpaene- 0- »
HWUW NOTOKa
Pacxog npu niobom HanpasneHnn |Q| N
noToKa
O6bem npu NpsIMOM HanpaeeHUK Vi N
noToka
O6bem npu obpaTHOM Hanpasne- V- 8
HWUW NOTOKa
O6bem npu ntoboM HarnpaereHumn |V| N
noToka
M3meHeHne HanpaBneHnsa noToka 3HaK noToKa 9
Ha obpaTHoe
HeT ynbTpasBykoBoro curHana HeTt Y3C X
Pacxop 6onbLue BEpXHEW yCTaBKK Q > QB.y. X
Pacxoa MeHbLUe HKHEN YCTaBKK Q < QH.y. X
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NMPUNOXEHUWE B. HazHayeHue n 0003Ha4YeHue KHOMNoK

KnaBuaTypbl
Tabnuua B.1.
O6o03HayeHue HasHauyeHune KHoMnKu
A |_|pl/l Bbl60pe NyHKTa MEeHIo, napameTpa, apXI/IBHOI7I 3anncun, 3HavyeHnda U3 CrnnckKka —
nepemMelieHne no MeH U CN1UCKy BBepX.
v |_|pl/l Bbl60pe NyHKTa MEeHIo, napameTpa, apXI/IBHOI7I 3anncun, 3HavyeHunda U3 Cnncka —
nepemMelieHne no MeH Uin CNUCKy BHUS.
1. Mpw BbIGOPE NYHKTA MEHIO, 3HAYEHUST N3 CMINCKA — NEePEMELLEHNE MO MEHIO UK
CMNUCKY BI1EBO.
4 2. I'Iepexon M3 MEHK HMXXHEro YypoBHA B MEHIO BEPXHETO YPOBHA.

3. MNepexoa 13 nboro NyHKTa OCHOBHOIO MEHI0 B MeHi0 U3MepeHust.
4. MNMpn ycTaHOBKE 3HAYEHWUSI YNCITOBOWN BENMNYMHBI — (DOPMUPOBAHNE MUraIOLLENO
Kypcopa Ansi nopaspsiaHon KOPPEKTUPOBKM Ymcra.

1. Mpu BbIGOPE NYHKTA MEHIO, 3HAYEHNS N3 CMINCKA — NEePEMELLEHNE NO MEHIO UK
CMNCKy BMNpaso.

2. MNepexoq u3 MeHO BEPXHETO YPOBHS B MEHIO HXKHETO YPOBHS.

3. MNepexoa n3 ntboro NyHKTa OCHOBHOIO MEHKO B MeHo U3amepeHus.

4. Npun ycTaHOBKE 3HAYEHMS YACITOBOM BENUYUHLI — BblAENEHME YMCra CBETIIO-
cepbIM LBETOM ANd NocneayoLen KOppeKTUPOBKA.

5. MNpw BbIOOpE 3HAYEHUS U3 CNIUCKA — OTKPbITUE TabNULLbl BO3MOXHbIX 3HAaYEHUI
BENNYUNHbI.

1. Nepexoa OT OCHOBHOrO MEHIO K MEHIO UMW OKHY HUXKHETO YPOBHS.

2. MNpu ycTaHOBKE 3HAYEHNS YMCNOBOW BEMNYMHBI — NEPEXOA B PEXUM peaakTu-
poBaHWga napameTpa.

3. MNpwu BbIGOpE 3HAYEHUSA U3 CNUCKA — OTKPbITUE TabNULbl BO3MOXHbIX 3HAa4YEHWUI
BENUYMHbI.

4. BbInonHeHne onepaunn, BBOL, BbIOPaHHOMO MnNu 3agaHHOro 3HaveHus napa-
mMeTpa.

1. MNepexoq U3 MeHI0 HKHEro YPOBHS B MEHIO BEPXHErO YPOBHS.
2. OTkas OT BBOJA U3MEHEHHOrO 3HA4YEHNS YMcna unu napamMeTpa.

oo @

®yHkuMs «3abon» («Backspacey)

Habop 4McnoBoro 3Ha4yeHuss yCTaHOBOYHOrO napamMeTpa.

BBoa oecAaTn4HOM TOYKN.

+/-

BBeopa 3Haka oTpunuaTeribHOro YncrioBoro 3Ha4vYeHna napameTpa.

MENU

BbICTpLIN Nepexos B OCHOBHOE MEHIO.

LOG

BbiCcTpbIN Nepexoa B MeHi0 ApXUBBbI.

re ursv-prd docl.0
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