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HacTtoawun OoKyMeHT pacnpocTpaHaeTcs Ha unudpoBOn pacxoao-
Mep-cyeTyuk ynbTpassykoson YPCB B3JIET lMPLU (nanee — pacxopo-
Mep) 1 NpeaHasHayeH ans 03HaKOMIEHUS C YCTPOMCTBOM pacxogome-
pa 1 NOpPSAKOM ero aKcnnyaTauum.

B cBs3M ¢ NOCTOSAHHOM paboTon NO yCoBEepLUEHCTBOBAHMIO Npubo-
pa, B pacxogomepe BO3MOXHbl OTIIMYNA OT HACTOSILLLErOo pyKOBOACTBA,
He BNUAKOLLME Ha METPOSIorMyeckne xapakTepucTukm n dyHKUMOHarb-
Hble BO3MOXXHOCTM npubopa.

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

MEPEYEHb MPUHATLIX COKPALLEHNN

DN - AnamMeTp YCIOBHOIo Npoxoaa;

Ab - akkymynsitopHas 6artapes;

BIl - BTOPUYHbIN M3MepUTENbHbIN Npeobpa3oBaTens;
HC - HewWwTaTHasa cuTyauus;

na - Nnpeobpa3soBaTenb AaBNeHUs;

MK - NepcoHarbHbIN KOMMbIOTEP;

M - NepBUYHbIN NpeobpasoBaTesb pacxona;

nT - NnpeobpasoBaTenb TemnepaTtypbl;

M3A - npeobpasoBaTerb 3NeKTPOaKyCTUYECKNIA;
Y3C - ynbTpa3ByKOBOW CUrHar.

NMPUMEYAHWE. Bug HanmeHoBaHUA U o003HAYeHUs, BbINOM-
HEHHOro B TeKCTe M Tabnuuax XWpHbIM LWPUETOM, Hanpumep, Tvn
AaTymKa, COOTBETCTBYET €ro oTobpaxkeHuto Ha gucnnee npmbopa.

* % %

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

Pacxodomep-cyemyuk ynbmpa3ssykoeot YPCB BS3JIET [1PL] coom-
gemcmeyem mpebosaHusiM TexHU4YecKoeo peanameHma TaMOXXeHHO-
20 cowsa TP TC 004/2011 «O 6e3onacHocmu HU3KOBOJ/IbIMHO20 060-
pydoeaHusi».

Pacxodomep-cyemyuk ynbmpa3ssykoeolu YPCB BS3JIET [1PL| coom-
gemcmeyem mpebosaHusiM TexHUYeCKo20 peernameHma TamMOXeHHO-
20 corwsa TP TC 020/2011 «3nekmpomasHumHasi co8MecmumMoCcmb
MmexHU4YeCcKUx cpedcmey.

YpocTtosepsiowme JOKYMEHTbI pa3MeLleHbl Ha cante www.vzljot.ru
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FrAPAHTUN N3TOTOBUTEIA

[.  WsrotoBuTenb rapaHTMpyeT COOTBETCTBME ULMNMPOBLIX PaCXOAOMepOoB-
cyeTymkoB ynbTpassykoBbix YPCB B3IJIET TlPL TexHnyeckum ycnosusim B
npepernax rapaHTUAHOIO CpoKa, yKasaHHOro B nacrnopTte Ha usgenuve, npu co-
6riogeHnn cnegyroLwmnx YCrnoBUi:

1. XpaHeHue, TpaHCNopTUpOBaHME, MOHTaX W SKChnyaTtauus wusgenus
OCYLLEeCTBNATCH B COOTBETCTBUM C TpeboBaHNAMN IKCnnyaTaumoHHON
AOKYMeHTauuun.

2. MoHTax u nyckoHanago4Hble paboTbl NpoBedeHbl crneumanu3npoBaH-

HOW oOpraHu3auuen, UMerLwen npaBo Ha BbIMOMHEHME [aHHOro BMaa
pabor.

Il. B cnyyae Bbixoga o6opyaoBaHnsa U3 CTPOSi, rapaHTUNHBLIN PEMOHT NPOU3BOAUT-
Cs B FOSIOBHOM WIIM permoHasibHbIX CEPBUCHbIX LiEeHTpaX, aBTOPU3NPOBaAHHbIX
no paborte ¢ obopygoBaHMeEM TOProBon Mapku BaneT, npu cobniogeHun ycro-
BMI akcnnyaTtaumm u TpeboBaHui, ykasaHHbIX B SKCMyaTaLUMOHHOW LOKYMEH-
Taumw.

[ll. N3roToBUTEND HE HECET rapaHTUNHbLIX 0653aTEeNbCTB B CrEAYOLWNX CryYvasX:
a) OTCYTCTBYET NacnopT Ha usgenve;
6) nsgenne MeeT MeEXaHN4YECKNE NOBPEXAEHNS;

B) usgenve XpaHunocb, TPaHCMOPTUPOBAarioCb, MOHTUPOBANOChH MMN 3KC-
nnyaTMpoBanocb C HapyleHueM TpeboBaHWIiA SKCnnyaTaumoHHOW AO0-
KyMeHTauun Ha nsgenve;

r) oTCyTCTBYET UNu noBpexaeHa nnomoda ¢ NoBepUTENbHbLIM KINENMOM;

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

€) rapaHTusi He pacnpoCTPaHSETCS Ha pacxodHble MaTepuansl U getanm,
MMeloLLME OFPaHNYEHHbI CPOK CMYXObI.

MHdopmaumsa no cepBuCHOMY OOCNyXMBaHWO MNpeacTaBneHa 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

1.1.3

. Pacxogomep-cuetumk ynetpassykoson YPCB BS3JET lPL, ¢ undpo-

Bon 0B6paboTkon MHGOopmMauMM NpegHasHayeH Ans onepaTtMBHOMO W3-
MepeHus cpegHero o6beMHOro pacxoga n obbema pasnmyHbIX NO CO-
CTaBy M BA3KOCTU aKyCTUYECKM MPOBOASALLUNX XUOKOCTEN (BOAbI, KUCMOT,
Lenoyen, pactBopoB, MNynbf, HEPTU U HePTENPOAYKTOB, MULLEBbIX
NPOAYKTOB U T.4.) B HAaNOpHbIX TpybonNpoBoAax B passiMyHbIX YCIIOBUAX
aKcnnyaTauun, B TOM YMcne BO B3PbIBOOMACHbLIX 30HaX.

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

Pacxogomep BbLINONHAET M3MEPEHUS MpPU NOCTOAHHOM W/uUnu ne-
peEMEHHOM (peBEPCMBHOM) HanpaBneHUM MoToKa XMAKOCTM 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 BbINOMHATbL OnepaTuB-
Hble M3MEPEHMUS IKCMEPTHOro UNN MCCneaoBaTenbCKOro xapakrepa, a
Takke NPOU3BOAWTbL MOArOTOBUTESNbHbIE PaboTbl MO MOHTaXy CTaumo-
HapHOro ynbTPa3ByKOBOro pacxogomMepa.
. Pacxogomep-cuetunk YPCB BS3JET lNPL, obecneunBaeT namepeHue
crneayroLmnx napameTpoB:

cpegHero o6beMHOro pacxoga XuAKoCTU npu NpssMOoM M oBpaTHOM
HanpaBneHMn NOTOKa;

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

CKOPOCTW NOTOKA XXMAKOCTH.
. Pacxogomep-cuetumk YPCB B3JIET lNPLl obecneumnBaert:

BbIBOA, MHOPMALIMK HA MaTPUYHbBIA AUCHNEN N HA NEPCOHAaNbHbIN KOM-
netotep (MK) yepes nutepderic USB;

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

BbIBOA pe3ynbTaToB M3MEPEHUS B BUAE YACTOTHO-UMMNYMbCHLIX UK NO-
rMYeCKNX CUrHamnoB.;

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

3aLWMTYy apXmMBHbIX U YCTAHOBOYHbIX AaHHbIX OT HECAHKLMOHNPOBAHHOMO
aoctyna.
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1.2. TexHn4YecKkue xapakTepucTuKun

1.2.1. OCHOBHblE TEXHUYECKME XapaKTEPUCTUKM pacxogoMepa npuseneHbl B

Tabn.1.

Ta6bnuua 1

HanmeHoBaHne napameTpa 3HayeHue napameTtpa | [Mpum.
1. Konn4yecTtBo KaHanoB U3aMepeHus:
- pacxoga 1
- gaBneHus 1
- TeMmnepaTtypbl 2
2. lnameTp ycrnoBHOro npoxoga Tpybonposoga, DN ot 20 go 5000 Mpym.1
3. TemnepaTtypa nsmepaemon xmgkoctu, °C ot - 30 go +150 Mpum. 2
4. HanpsixeHne nutaHus cm. n.1.2.8
5. CpegHsasa HapaboTka Ha 0Tkas, 4 100000
6. CpeaHuii cpok cnyx6bl, net 12 Mpnm.3

NMPUMEYAHUA:

1. YcTtaHoBKa npeobpasoBaTerien anekTpoakyCTUYeckux Ha TpybonpoBo-
abl anameTtpom oT DN20 go DN50 BKknoUYMTENbHO NPOU3BOAUTCA TOSIb-
KO C MOMOLLIbIO MarHUTHOMW NIMHENKMN.
2. Ana MNM3A H-207 — go nntoc 130 °C.
3. Kpome BCTPOEHHOW akKyMynsaTopHoM 6aTapeun 1 NoACBETKN gucnnes.
1.2.2. Pacxogomep obecneunBaeT naMepeHne cpegHero o6 beMHoOro pacxona
npwn CKOpOCTN NoToka o 20 m/c B COOTBETCTBUMN C (POPMYIION:
Q=2,83-10".v-D? (1)
roe Q — cpeaHuin o6bEMHBIN pacxon, M3/y;
V — CKOPOCTb MNOTOKa, M/C;
D — BHyTpeHHUM anameTp Tpybonposoaa, MMm.
YyBCTBUTENBLHOCTL pacxogomepa no ckopoctu notoka 0,01 m/c.
1.2.3. Pacxogomep MOXeT BbINOMHATL OYHKUMM TennocyeTymka, T.e. UMeeT
BO3MOXHOCTb pacyeTa creayrumx napameTpoB npu NonyvyeHum name-
PUTENBHOM WH(OPMaLUN OT BHELIHMX AATYMKOB TemnepaTypbl U OaB-
nexHus, nMbo No nx A4OroBOPHLIM 3HAYEHUSM:
- MacCcOBOro pacxoga NoToKa XUOKOCTW;
- TENNOBON MOLLHOCTM NOTOKA XNOKOCTY;
- TENNOBOW 3HEPrMM NOTOKA XNOKOCTY;

- Maccbl XXMAKOCTU, Npolleller no Tpybonposoay A5is NpsiMOro Hanpae-
NEeHnsi NoToKa.

NMPUMEYHAHWE. Tpu mncnonb3oBaHuMM pacxogomepa B KadecTBe
TENnnocYeTYnKa, M3MEPEHHbIE 3HAYEHNS TEMNSIOBbIX NapaMeTpPoB TEMSO-
HOCUTENS ABMSOTCS CNPaBOYHbIMU U UX METPOSOMMYECKUE XapakTepu-
CTMKN U HE HOPMUPYHOTCSI.

1.2.4. TemnepaTypHble BXOAbl pacxodoMepa pacCyMTaHbl Ha MOLKIYEHune
no 2-x, 3-x n 4-x NpoOBOAHbIM cxeMaM 1 06paboTKy curHanos AByx nna-
TMHOBbIX TepMonpeobpasoBartenen conpoTuBneHns tmna Pt nnn M ¢
HOMUWHarnbHbIM conpoTtuerieHnem 100 Om, 500 Om n 1000 Om u ¢ Tem-
nepatypHbiMu koaddpuumeHtamm 0,00385°Ct unmn 0,00391°Ct cooT-
BeTcTBeHHO no NOCT 6651.
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NMPUMEYAHWE. [onyckaeTca ucnonb3oBaHMe Tepmonpeobpaso-
BaTenen COnpoOTMBIIEHUSA C LUMMPOBLIM BbIXOAHbIM CUrHaroM nocpen-
cTBOM MHTepdencos RS-485, USB.

1.2.5. Bxog gaBneHust paccymTaH Ha NoakniyeHne rno 2-x npoBogHOM CXeme
n obpaboTKy curHanoB ogHoro npeobpasoBartens n3bbITOYHOro Aasre-
HUA C YHUPMUMPOBAHHLIM BbIXOAHbIM curHanom 0 — 5 MA, 0 — 20 MA
nnm 4 — 20 mA. HomurHanbHoe BXOL4HOE COMPOTUBIIEHME KaHana usme-
peHuns aaesneHust He 6onee 600 Om.

NMPUMEYAHWME. [onyckaeTca ncnonb3oBaHne npeobpasoBaTenen
AaBneHusi ¢ UUPOBbLIM BbIXOAHBIM CUrHaroMm MnOCpeacTBOM WHTEp-
denco RS-485, USB.

1.2.6. Pacxogomep obecneumBaeT BedeHWe KaneHaaps n oTobpaxaeT Ha
Ancnnee CoCTosiHMe 3apsiga akkyMynsiTopHon GaTtapeu, a Takke Hanu-
4yne N pecypc BCTPOEHHOW KapTbl NaMATH.

1.2.7. Pacxogomep obecneuynmBaeT XpaHEHWe M3MepPsSieMblX NMapameTpoB U
HeluTaTHbIX CUTyaL M Ha CMeHHOM KapTe NnamaTn gopmata SD. O6wun
obbem apxmBa 3aBucUT OT ob6bema SD-kapTbl N COCTaBNSAET HE MeHee
100000 3anucen ansa kapTbl o6bemom 64 Mb6awnT. 3anMcb NPOU3BOAUT-
CSl HE3aBMCMMO MO BCEM KOHTPOSNMPYEMbIM OObeKkTam N3MepeHnNs, Ync-
no kotopbix He MmeHee 200. PacnpeaeneHune namatn no obbekTam npo-
N3BOMbHOE.

1.2.8. OnekTponuTaHme pacxogomMepa OCYLLECTBMSETCA OT BCTPOEHHOW ak-
KyMynaTopHOM GaTtapen HanpsbkeHMem MOoCTosiIHHoro Toka 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 nuTaHusa
~220/=24 B. lNpooomknTenbHOCTb HEMNpepbIBHOM paboTbl OT MOSHO-
CTbIO 3apsXKEHHOW BCTPOEHHOW BaTapen cocTaBnsieT He MeHee 24 va-
COB MpW YCNOBWUK, YTO OMUCMNEN OTKMOYEH N UHTEPdENC He UCMONb3Y-
eTcs, U He MeHee 12 YyacoB NpY CyMMapHOM BPEMEHU UCMNOSb30BaHUSA
ancnnest n nHtTepdencos He Bornee 2 vac.

Bo3MoOXHO NnuTaHMe pacxogomepa vyepes rHesfo npukypmeatens ot
BGopToBONM ceTn aBTOMOOMNA npu paboTarolem asuraTtene (3a UCKMo-
YeHueM npouecca 3anycka gsuraTens).

1.2.9. YCTONMYMBOCTb K BHELUHMM BO3OEWCTBYHOLLUMM (pakTopam B COOTBET-
ctBumn ¢ FOCT P 52931:

a) TeMnepartypa oKpyKarLlero so3ayxa.

- ons BTOpuyHOoro npeobpasosatena (Bl1) — pgwana3oH 3Ha4vyeHun
oT muHyc 10 go nntoc 50 °C (rpynna C3);

- Ana npeobpasoBartenen anekTpoakyctndecknx (MI3A) — ananasoH 3Ha-
yeHun ot muHyc 30 go nntoc 80 °C.
6) oTHOCUTENBbHAs BNAXXHOCTb OKPYXKatoLLLero Bo3ayxa:
- BT — 95 % npu Temnepatype nntoc 35 °C n 6onee HU3KMX Temnepary-
pax, 6e3 koHgeHcauuu Bnaru (rpynna C3);
- M3A — go 100 % npu Temnepatype He 6onee nntoc 30 °C, ¢ KOHAEHCa-
uunen snaru (rpynna C1).
6) atmocepHoe gasnenune ot 84,0 go 106,7 klMa (rpynna P1);
r) cuHyconganbHasa Bubpaumns BbICOKOW YacTOThbl:
- Bl — rpynna N2;
- N3A — rpynna V3.
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CteneHb 3awmtbl Bl pacxogomepa B TPaHCNOPTHOM COCTOSHUW
(NorHOCTLIO 3aKpbLITOM) COOTBETCTBYET KoAdy P67, B akcnnyaTauuoH-
HOM COCTOSIHMM (C OTKPbITOM KPbIWKOW Kopnyca) — kogy IP54 no
FOCT 14254. CteneHb 3awmThl NM3A cooTBeTcTBYeT koay IP65/IP67 no
FOCT 14254.

1.2.10. Bug n maccorabaputHble XapakTEPUCTMKN COCTaBHbIX YacTen pacxo-
AomMepa npuseneHbl B [NpunoxeHun A.
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1.3. MeTponornyeckume xapakTepucTuku

1.3.1. MNpegenbl gonyckaemon OTHOCUTENBHOW MOrPeLLHOCTN NPU N3MEPEHUN,
perncTpauun, xpaHeHnn u nepegade pesynbTaToB U3MepeHus cpeaHe-
ro o6bemMHOro pacxoga, obbema XuMaKocTu npu nbom HanpaBneHun
MOTOKa, NPU YCIOBUSIX SKCNIyaTaunm U MOHTaXxa, yKa3aHHbIX B 9KCMy-
aTaLMOHHOW JOKYMEHTauMu He pacxogoMep, COCTaBNSAoT:

- + 3,0 % npwn ckopoctn notoka ot 0,1 go 1,0 m/c;
-+ 1,5 % npwn ckopocTtn notoka ot 1,0 go 20 m/c.

1.3.2. B cnyyae ncnonb3oBaHUsA pacxogoMepa B yCnoBusx paboTbl, oTnnya-
OLLIMXCA OT yKasaHHbIX B 3KCMyaTaumoHHOW OOKyMeHTauuu (Bug rva-
paBfM4eCcKoro COnpoTUBMEHUS, ANMMHA NPAMONMHENHbIX Y4acTKOB A0 U
nocne MN3A pacxogomepa v T. A.), Npedenbl AOMNyCKaeMon OTHOCU-
TEeNbHOW MOrpeLHOCT u3mepeHun pacxoga (obbema) MoryT ObITb
onpegerneHbl No pesynbtataM paspaboTkn MeTOAUKN BbINOSTHEHUSA U3-
MepeHUI Npu JaHHbIX ycrnoBusax paboTbl pacxogomepa. Metoauvka Bbl-
NOMNHEHNss namepeHun paspabatbiBaeTca U yTBepXgaeTcs no oTaerb-
HOMY 3aKaay.

1.3.3. lNpegensl gonyckaemon abcontoTHOM NOrpeLLHocTn &t NpeobpasoBaHus
CUrHanoB COMpoOTUBIIEHNS OT TepMornpeobpasoBaTenen conpoTuene-
HUSA B 3HAYEHNE TemMnepaTypbl, onpeaensatTcs no gopmyrne:

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

1.3.4. lNpegenbl gonyckaemon NpuBELEHHOW K Anana3oHy WU3MEpPEHWn Mo-
rpelHocTn dp Npeobpa3oBaHNsa TOKOBLIX CUrHanoB ot npeobpasosarte-
nen gaeneHns B 3HAYEHME OaBleHWs1, onpeaenstoTcsa no opmyne:

op =% (0,3 + yng), %, (3)

roe Yng — Npegensl gonyckaemon (CymMapHOW) npuBeAEeHHOW no-
rPELUHOCTM NpMMEHsieMOro npeobpasoBaTens AaBreHus.

MPUMEYHAHWE. TMpn npeobpasoBaHun UMGPPOBLIX CUrHANOB OT

TepmonpeobpasoBaTtenein ConpoTMBNEHMs U npeobpasoBaTenei OaB-
NeHns NorpeLLHOCTN Npeobpa3oBaHuii He BHOCATCS.
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1.4. CocTaB

KomMmnnekT noctaBku pacxogomepa npuseneH B tabn. 2.

Tabnuua 2

HanmeHoBaHue un yCINoOBHbIE 00603HaveHus

Kon.

MpumeyvaHune

BTOpunyHbIN M3MepuTenbHbI NpeobpasoBaTenb

Apantep nutaHusa ~220/=24 B 15 Bt

Mpum.

lMpeobpasoBaTtenn anekTpoakycTnyeckme HaknagHole MNOA H-222

Mpum.

Kabenu NM3A BHelLHWe

Mpum.

Kabenb nutaHusa oT rHesga GopToBon ceTn aBToMoomns

Mpum.

AIWIN|[=

Kabenb coegnHutensHbii nHtepdenca RS-485

Kabenb cBasu USB

Kabenb coeaMHUTENbHBIN ANCKPETHOrO (MMNYNbCHOrO) BbiXoAa

. Kabenb coeguHutensHbin TINC

10.

Kabenb coeguHutensHbin M1

11.

KoMnnekT MOHTa)HbIX YacTewn

Mpum.

12.

Cymka npubopHas «Banet-02»

13.

TonwmHomep «B3JIET YT»

14.

lMpeobpasoBarernb yNbTPas3ByKOBON

15.

3apsigHoe YCTPOWMCTBO AN TONWMHOMepa

16.

dneL-HaKonuTenNb C NporpammMmHbiM obecneyeHnem

17.

Macnopt Ha TonwwmHomep «B3JET YT»

18.

MacnopT Ha pacxogomep YPCB B3JIET IMPL

Mpum.

19.

MeToanka noBepku

RiRrR|RRRRIRIRIRINR(RRRINN| R -

Mpum.

NMPUMEYAHNA:

1. lNo 3akasy npu nUTaHUn pacxogomepa oT CeTU NepPeMEeHHOro Toka.
. Mo 3akasy nocrasnsawTca MN3A H-228 (AT) Ha MarHUTHOW NUHEWNKe

300 mm mnun MBA H-207 (AT) Ha marHuTHOM nuHemnke 150 mm ans
yaobcTBa MX KpenneHus Ha TpybonpoBoabl M3 YrnepoamcTon cranwm,
nUnn HM3koyacToTHble NMAA H-212 (AT).

. CTaHpgapTHasa anvHa coeauHuTenbHbIX kabenen BI1-MNM3A Bbibupaetcs

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

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

puBatend aBToMOOUNS.

. B KOMNNEeKT MOHTaXHbIX 4acTen pacxoaomepa BXOOAT: MPUXKUMHOE

YCTPOWCTBO, PEMEHb C XparoBbIM 3aXXMMOM, pyreTka, komnayHg DC-4
«Dow Corning» nnun aHanorn4HbLIn u T.4.

. KapTbl 3akasa 1 akcnnyaTtauMoHHasi AOKYMEHTauus Ha AaHHoe u3genuve

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

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

MeToguMka  noBepksn  goctynHa Ha  cante OUD  OEW:

. https://fgis.gost.ru/fundmetrology/registry/4/items/1395029.
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1.5. YcTpoucTBo 1 paboTta

1.5.1. NMpuHunn padoTbl pacxogomepa

1.5.1.1. Tlo npuHuuny paboTbl pacxogoMep OTHOCUTCS K BpPeMsi-UMMYfbCHbIM
yNbTpa3BYKOBbIM pacxogomepam, paboTa KOTOpbIX OCHOBaHa Ha uame-
PEHUN Pa3HOCTU BPEMEHM MPOXOXAEHUS KOPOTKUX YNbTPasBYKOBbIX
curHanos (Y3C) no HanpaeneHnio 1 NPOTMB NOTOKA XMUAOKOCTU B Tpybo-
npoesoge. Bos3byxaeHne n npuem Y3C nNpovsBOAMTCS HaknagHbIMU
3NEeKTPoaKkyCTU4eCckKuMn npeobpasoBaTensiMy, YCTAHOBIIEHHbIMU Ha
Tpybonposog.

1.5.1.2. OnekTpuyeckme 3oHAMpYyHOLWME UMMYIbCbl, reHepupyemble Bl, none-
pemMeHHo noctynatoT Ha MOA1 n NMBA2 (puc.1).

M3A1 . MaA2
- Z
N | /
N | /
v | /7
_ N N A
vsin® /
i /7
/
N
NI
% 77 2\

| N
PR

Puc.1. Cxema npoxoxaeHus Y3C.

Y3C, nany4yaembinn ogHum MNM3A, npoxoanT 4Yepes ABMXKYLLYIOCS Mo
Tpybonposoay Xnakoctb 1 BocnpuHnmaetca apyrum MI3A. Mpu gBuxe-
HAW >KWOKOCTM MPOMCXOOUT CHOC YNbTPa3BYKOBOW BOJIHbI, KOTOPbIN
NPUBOAUT K U3MEHEHMIO BpeMeHu pacnpocTpaHeHunss Y3C: no noToky
xngkoctn (o1 NM3A1 k MNMOA2) BpeMsa NPOXOXOEHUS YMEHbLUAETCH, a
npotus notoka (ot MNMOA2 k NOA1) — Bo3pactaeT. PasHocTb BpemeH
npoxoxaeHus Y3C no akyCcTU4YecKoMy TpakTy Mo U NPOTUB NOTOKAa Xna-
kocTn dT nponopunoHanbHa CKOPOCTW MOTOKa V W, CnefoBaTenbHO,
06beMHOMY pacxoay XKugkoctu Q.

LUndposon cnocob obpaboTtkm Y3C obecneumBaeTr yCTOMYMBYHO
paboTy B yCNoBUSAX NOMEX, a Takke ynpoLijaeT HAaCTPOWKY pacxogome-
pa npv BBOAE B 3KCNIyaTaumio.

1.5.1.3. CKOpOCTb XWOKOCTWU V, yCpedHEHHas BAOSb YNbTPa3BYKOBOro Iy4a,
onpegensieTcst No opmyne:
ve__ % .
2-n-D-tgb
roe ¢ — CKopocCTb pacnpoctpaHenns Y3C B HENOABMXXHOW XXUAOKOCTY;
D — BHyTpeHHW anameTp TpybonpoBoaa;
0 — yron mexay HanpaBneHuem pacnpocTtpaHeHus Y3C 1 nnocko-
CTbt0, NepNeHANKYNAPHOM ocn TpybonpoBoAaa;
Tr1, Tnz — NONHOE BpeMsA MPOXOXOEHUA CUrHana no KaHany nsMepeHus
(BIM, kabenn cBasn, oba MNMOA, xugkoctb) npu pacnpoctpaHeHun Y3C
MO NOTOKY M NPOTUB NOTOKA COOTBETCTBEHHO;

[(Tn2 - Tm) - dTo] ) (4)
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dTo — pa3HOCTb BPEMEH MPOXOXOAEHUS CUrHana npu HenoaBUKHOM Kna-
KOCTW (CMeLLeHNe Hyns pacxogomepa);

N — KO3 ULMNEHT, 3aBUCALLMI OT CXeMbI ycTaHOBKM MNM3A (cMm. puc.2):
n =1 — npu yctaHoBke [N3A no Z-cxeme;
n = 2 — npu yctaHoske N3A no V-cxeme.
3Ha4veHune cpegHero obbemHoro pacxoga Qcp BblYUCNAETCH B CO-
OTBETCTBUM C BblpaXXEHNEM:

nD?
Qcp = TVVBMKI' ’ (5)

roe Kr = vep/v — rmapogmHamMmmnyecknin KoaguumneHT.

MpapoanHammyecknn koaddULMEHT npeactaBnseT cobon OTHO-
LUEHNEe cpedHen CKOPOCTU MOTOKa XMAKOCTM B TpybonpoBoae K CKOpO-
CTW MOTOKa XWOKOCTU V, YCPeOHEeHHOW BOOMb YIbTPa3BYKOBOro fy4a.
OH BblUMCNISIETCA HA OCHOBE BBELEHHbLIX 3HAYEHWM LEePOXOBATOCTU
CTEHOK TpybonpoBoaa, BA3KOCTU KOHTPONMPYEMOW XUOKOCTU, BHYTPEH-
Hero guvameTpa TpybonpoBoaa, M3MEPEHHOro 3Ha4YeHust CKOPOCTU No-
TOKa.

O6bem xungkoctn V 3a nHTepsan BpemeHn T onpegenseTcda B CO-
OTBETCTBUN C (POPMYIION:

v= Q) (6)

M3meHeHne ckopocTu pacnpoctpaHeHna Y3C B pabouyen xmgko-
CTU, CBSI3aHHOE C M3AMEHEeHMEM TemMrnepaTypbl, AaBNeHUst U/unm cocTaea
XNOKOCTWN, BBMAY HEU3MEHHOW OfMHbI aKyCTUYECKOro TpakTa y4uTbiBa-
eTcs B npubope nytem onpeaeneHnsa nosycyMmbl BpeMeHU Npoxoxae-
Hns Y3C paccrosHuna mexay MNoA XT:

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

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

PekomeHayemoe 3Ha4YeHME HUXKHEN OTCEYKM COOTBETCTBYET CKOPO-
ctn notoka 0,1 m/c.

Ecnn BbinonHaetca ycnosue Q < Qorc, TO B pacxogomMepe msme-
PEHHOE 3Ha4YeHue pacxoga NpPUPaBHUBAETCS HYNK, npekpawaeTca
HakonneHne obbemMa u Bblgada MMMYNbCOB Ha YyHMBEPCANbHOM BbIXO-
ae.

Mpun BbINOMHEHUN ycnoBusa Q > Qmax (rAe Qmax COOTBETCTBYET CKO-
pocTu notoka 20 m/c) namepeHune pacxoga npoaosnKaeTcs, HO Npekpa-
LLIAeTCsl HaKoMMNeHne 1 apxmBmpoBaHMe obbemMa u Bbigaya MMMNynbCOB
Ha yHMBepcasibHOM BbIXo4e.
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1.5.1.5. HaknagHble MNM3A ycTaHaBnmMBaloTCS Ha HapPYXXHYK CTEHKY TpybonpoBo-
Aa 6e3 ero BCKpbITUS MO CneaywmM cxemam (puc.2).

NaA MN3A

/
\ o
A
i \\
YnbTpassyKoBOW Ny YNbTpasByKOBOW NyY

a) V-cxema 6) Z-cxema
Puc.2. Cxembl yctaHoBku NMIA Ha TpybonpoBopae.

- Z-cxema — [1OA pasmelLaroTcs Ha NPOTMBOMOMOXHLIX CTEHKax Tpybo-
npoBoga B NMIOCKOCTW, NPOXOAsLen 4yepe3 ocb TpybonpoBoaa, npu
3TOM curHan ot ogHoro N3A K gpyromy npoxogut 6e3 oTpaxeHus oT
BHYTPEHHEN NOBEPXHOCTM TPpybonpoBoAaa;

- V-cxema — N3A ycTtaHaBnuBalTCA BOONb OOQHOW CTEHKM Tpybonposoaa
B NJSIOCKOCTU, NPOXOASLLEN Yepe3 oCb Tpybonposoaa, Npu 9TOM CUrHars
oT ogHoro MN3A nonagaeT K Apyromy nocrne OTpaXKeHUsi OT BHYTPEHHEN
nosepxHoctn Tpybonposoga (npu atom Y3C npoxoauT B OBa pasa
B6onbLwKnr NyTb, YEM NpU Z-CXeMe).

1.5.2. YcTponcTeo pacxogomepa
1.5.2.1. CTpyKkTypHasa cxema pacxogomepa

CTpyKkTypHasa cxema ungpoBOro pacxogomep-cyeTumnka yrnbTpasBy-
kosoro YPCB B3JIET lNPL| npuBeaeHa Ha puc.3.

tacil™resl T Al
moA1 [T2AZ] (el Tncz! | 7 |
4 A A A

BTopuyuHbIN
npeo6pasoBartesnb A A Y Y Y Y RS-485
Mopaynb aHanoroBow Use
Bnok 6arapeit 06paboTku n -
nHTepdencos YHueepcanbHbIl
Y Y ebix0d

A

Y Y

y Moayns Moaynb
undposoin UHTepdeiica
Moayns [—
nutaHna |[—» o6paboTku oneparopa
? I
Y v
Bnok Moaynb |
MHAMKaLumM KnaBuaTypbl SD-kapTa
=10...30B
~2208—50I'u> Apantep

nuTaHua

Puc.3. CTpykTypHas cxema pacxogomepa.
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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 npeobpasosatend n Asyx N3A, KOTOpble BMECTE C y4aCTKOM
KOHTponupyemoro TpybonpoBoaa, Ha KOTOPbIN OHW YCTaHOBMEHbI, 06-
pa3oBbLIBAOT NEPBUYHbIN NpeobpasoBaTtens pacxoga (MMM). B kavectse
M ncnonb3yeTcst OTPE30K AeNCTBYOLLEro TpybonpoBoaa Hagnexawle-
ro KayecTBa M COCTOSHUSA NOCNe NOArOTOBKM €ero K MOoHTaxy M3A.
Mogaynb aHanoroson obpaboTku n nHtepdencos Bl pacxogomepa Bbl-
NONHSET cnegyowme QyHKUUK:
NpYeM 1 NepPBUYHYIO aHanoroByto 06paboTky CUrHamNoB, NOSTyYEHHbIX C
M3A;
nepuvoanyveckyto kommytaumio N3A Ha Npuem n nanyyeHue;
obecneyeHne cBa3n no nHrepderncy USB n ranbBaHN4YeCKM U30NNPO-
BaHHOMY NMHTepdency RS-485;
npuemMm n nepeuYHyt0 06paboTKy cUrHanos, NoMy4YeHHbIX ¢ Npeobpaso-
BaTens gasneHna n tepmonpeobpasoBaTernien (Npu Ux Hanuyun);
dopMMpOBaHNE Ha yHMBEpPCANnbHOM (OAMCKPETHOM) BbIXo4e rarbBaHu-
YEeCKN N30NMPOBAHHOIO BbIXOAHOMO YaCTOTHOMO (MMMYNbCHOrO, nornye-
CKOro) curHana.
Moaynb umdpoBon 06paboTKM OCYLLECTBASET BTOPUYHYO 0BpaboTky
N3MepuTENbHOM MHPOPMALMKN N XPaHUT B SHEProOHE3aBMCUMON NaMsTK
yCTaHOBOYHbIE NapaMeTpbl pacxogomMepa, BBOAUMbIE NPU ero HacTpon-
Ke.
Mogynb uHTepdgenca onepartopa Bl ynpasnset paboton gucnnes, o6-
pabaTbiBaeT curHanbl C KrnaBuaTypbl, @ TakkKe OCYyLIeCTBNAEeT 3anucb
pe3ynbTaToB U3MEPEHUI Ha BCTPOEHHyt0 SD-kapTy. YnpaBneHue pac-
XOLOMEPOM OCYLLECTBNAETCA C 22-X KHOMOYHOW KrnaBuaTypbl, MNO3BO-
nawwen BBOAUTb YCTAHOBOYHbIE AaHHble M obecneymBarolLlent BO3-
MOXHOCTb AocTyna Kk SD-kapTe Ans 3anucu Ha Hee apxXuBMpyembliX na-
pameTpoB.

MHavkaums BBOOUMBIX U M3MEPEHHBbIX NapameTpoB, obecneynsa-
€TCS Ha XMAKOKPUCTaNIM4YeckomM aucnnee.
Mogynb nutaHuna Bl obecneumBaeT ero anektponutaHue, npeobpasys
BxogHoe HanpsibkeHne 10...30 B nnu HanpskeHne akkymynatopHon 6a-
Tapen 3,6 B B nnHeKy HeEOBXOOUMbIX BTOPUYHBIX HaMNpPsKeHWUN, a Tak-
e OoCylLLlecTBNsieT aBTOMaTMYecKylo noasapsaky 6noka Gatapen npu
HanNU4MM BHELUHEro NUTaHus.
BbInosiHeHMe OCHOBHOM (PyHKUUKM pacxogomMepa — U3MepeHne cpegHero
pacxoga n obbema npoweglen yepes TpybonpoBo Xnakoctm — obec-
neymBaeTcs Nocne YyCTaHOBKM C MOMOLLbIO MOHTaXHbIX npucrnocobne-
HU AByx NOA Ha KOHTponMpyemMoM ydacTke Tpybonposoaa, 1 BBOAA B
pacxogoMep 3HayeHun napameTpoB TpybonpoBoga v paboyen Xunako-
ctn. PacctoaHue mexay MNOA paccumTbiBaeTCs pacxogoMepomM Ha oc-
HOBaHMM BBEAEHHbIX AaHHbIX.

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

UHTepdenc USB npegHasHadeH ona ceasm pacxogomepa ¢ MK m
No3BOMSET yNpaBnsaTb NPUOGOPOM, CUUTLIBATL U3MEPUTENBHYIO, apXUB-
HYI0, YCTAHOBOYHYIO U ONArHOCTUYECKY MHopMaLmMo, Moandunumpo-
BaTb YCTAHOBOYHbIE 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,
N3MepPUTENBHON N apxnBHon nHpopmaumn. Ceasb No nHTepdency RS-
485 ocyuwectsnsetca no npotokony ModBus RTU.

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

WHTepdenc RS-485 obecneumBaeT cBA3b No kabenw B rpynne u3
HECKONbKMUX aboHEeHTOB Npu AnnHE NuHuK cBasun 0o 1200 m.

Ckopoctb obmeHa no wuHTepdency RS-485 (ot 1200 po
115200 6uT/c), a Takke ocTanbHble NapaMmeTpbl CBA3W yCTaHaBNMBAIOT-
ca ¢ knasuaTypbl Bl nnu no nHtepdeincy.

1.5.3.2. YHuBepcarnbHbI (AUCKPETHBIN) BLIXOA.

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

B yacTtoTHOM pexnme paboTbl Ha OTKPbITHIA BbIXO, BblAaeTCA UM-
nynbCHasA MOCNeAoBaTENbHOCTL TUMNa «MeaHap» CO CKBAXHOCTbIHO 2,
yacToTa crnefoBaHNSa KOTOPOKW NPOnopuMOHanbHa TEKyLWeMY 3Ha4YeHUIo
pacxoga. Bo3amoxHo MacwrtabupoBaHne paboTbl BbIXO4a B YAaCTOTHOM
pexuMme nyTem nporpaMmMHON YCTaHOBKM 3HAYEHUSI MaKCcMMasibHOMW 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 4yactoTa —
3000 Iwu.

B nmnynbcHOM pexnme paboTbl Ha OTKPLITbIA BbIXOA KaXaykto ce-
KyHOY BblOdaeTcsa nadka MMnynbCoB, KOSIMYECTBO KOTOPbIX C y4ETOM Be-
ca nmnynbca Kl cooTBeTCcTBYeT 3HayeHu0 obbema, namMepeHHoOMy 3a
npeablaywyto cekyHay. MakcumanbHO BO3MOXHas 4acTtoTta crnefosa-
HUS UMMNYNbCOB B Nayke (Tuna «mMeaHap» co CKBaXXHOCTbio 2) — 500 L.

Ana npaBunbHon paboTbl yHMBEPCANbHOrO BbIXo4a B pacxogomepe
npegycMoTpeHa npoueaypa aBToMaTMYeCcKoro pacyeTta koadpguumeHTta
KP B yactoTHOM pexume n Beca umnyrnbeca Kl B MMnynbCHOM pexume.

Pacuetr KP npowusBogutcs no 3agaHHbIM MNosib3oBaTerieM Makcu-
ManbHOMY MU MWHUMAanbHOMY 3HAYEeHWAM pacxoga M MakcuMarnbHOMY
3HayeHuto YacToThbl, pacyeT Kl — no 3agaHHbIM MakcMMmarbHOMY 3Ha4e-
HUIO pacxoda W ANUMTENbHOCTM MMMYNbCOB B AManasoHe oT 1 [o
500 mc.

16

// B3/NET



B noruyeckom pexume paboTbl HA YHMBEpPCArbHbIA BbIXO4 BbIBO-

AATCA CUrHarnbl O pasnuyHbiX HewTaTHbIX cuTyauuax (HC), BosHukato-
lWwnx npu paboTte pacxogomepa, npuyem Bo3HMKHOBEHUIO HC cooTBeT-
CTBYET OLMH YPOBEHb 3ASIEKTPUYECKOro curHana, a cHatno HC — gpyrom
YypOBEHb CUrHana.

Ons Bcex pexnmon p860TbI YHUBEepcCalribHOro BbiXoda 3afaeTcd

3HayYeHne aKTMBHOro YpPoBHSA curHana (AKTUBHbIM YPOBEHb), KOTOpoe
NporpaMMHO yCTaHaBnuBaeTcsa kak Bblcokum (nornyeckas eguHuua)

nin

Hu3knn (nornyecknin Hosb).
Cxema OKOHEYHOro Kackaga Bbixo4a W onucaHue ero paboTbl npu-

BeaeHbl B MpunoxeHun b.

1.5.4. Perncrpauus pe3ynbtaToB U3MepeHnn
1.5.4.1. Pe3ynbTaTbl U3MEPEHNA U BbIYUCIEHUNA MO KaXXAOMY U3 BBEOEHHbIX B
namsaTb pacxogomMepa 0ObEKTOB 3annChIiBAlOTCS HA CMEHHYHO KapTy na-
MAaTM ¢opmaTta SD. Pacxogomep noggepxumsBaeTt npouenypy 3anucu
KapT o6bemom o 4 6anT, B TOM Yncne kapTbl cTaHgapTa SDHC.
1.5.4.2. Tepnog apxmBMpOBaHMs NO KaXXgoMy OOBLEKTY yCTaHaBNMBaETCSA MOSb-
30BaTeENeM.

1.5.4.3. B ogHOM 3anncu nKCUpyoTCS 3Ha4YeHns crneayowmx napameTpos:

- npu
[ ]

- npu

N3MepeHUN TemnepaTypbl:
Tp — cymmapHoe Bpemsi HapaboTku, C;

Townb. p — BpemMsi OTCYTCTBUS YNbTPA3BYKOBOrO CUrHamna 3a WH-
TepBan apxvMBUpPOBaHUS, C;

V+ — cyMMapHbIit 06beM MpU NPSIMOM HanpaBneHUM NoToka 3a
WHTepBan apXMBMpOBaHus, m3;

V- — cymMMmapHbIn 06beM npu obpaTHOM HanpasfeHUn NoToka 3a
MHTepBan apxMBMpoBaHus, m3;

HCpacx — HewwTaTHble CUTYyaL MK, BO3HMKAOLNX 3a UHTEpBan ap-
XVBUPOBAHUS;

QMUH — MUHUMarbHbIN 0GBEMHbIN pacxod 3a MHTepBan apxXuBu-
poBaHus, M3/y;

QMakc — MakcumarnbHbIi 0OBEMHbBIA pacxoq 3a UHTepBan apxu-
BMPOBaHus, M3\,

BblHUCIIEHUN Tenna:

Tp — cymmapHoe Bpemsi HapaboTku Npu U3MepeHun TemnepaTy-
pbl, C;

Townb. T - BpeMA OTCYTCTBUA YIbTPa3BYKOBOIo CuUrHasia 3a UH-
TepBaln apxXxmBnpoBaHU4A, C;

M+ — HakonneHHas macca TennoHocuTens (Npy namMepeHuun Ten-
na), T;
W+ — konu4yecTBo TennoThl, [kan;

HCTtenn — HewTaTHbIE cutyaummn, BO3HMKawLWNMX 3a MHTepBall ap-
XnBMpoBaHUA

GMWH — MMHUManbHbIA MacCOBbIA pacxond 3a WHTepBall apXvMBU-
poBaHus, T/4;
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e GMaKc — MakcMMarbHbIM MaCcCOBbIN pacxo 3a NHTepBasn apxXuBu-
poBaHu4, T/\;

e tlcp — cpegHss TemnepaTypa 3a WHTepBan apXuUBMPOBaHUS B
nepBoMm kaHane, °C;

e t2cp — cpegHAa TemnepaTtypa 3a MHTepBan apxXMBMPOBaHUA BO
BTOpOM kaHane °C;

e Pcp — cpegHee gaBneHue 3a nHTepsan apxmeupoBaHus, Mla.

NHonkauust 3HaveHunin apxmBrpyemMbix NapamMeTpoB CONPOBOXAAET-
csi 0603HaYeHNEM AaTbl U BpEMEHW apXMBUPOBAHMS.
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1.6. CocTaBHbIe YacTu nsgenvs

1.6.1. BTopnyiHbIN U3MeputenbHbIX NpeodpasoBaTesnb

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

Ha nuueson naHenu Bl (puc.A.4) pasmelleHbi:

- KNnaBnaTypa;

XNOKOKPUCTaNSIMY4eCcKun Jucnnen ¢ MnoACBeTKOW And Bu3yaribHOro
cbemMa MHdopmaLnn.

Bnok knaemaTypbl KpenuTca K NUMUEBOW NaHenu LWeCTbl BUHTaMM,
N MOXeT OblTb OTCOeAMHEH ANA AOCTyna K KapTe namsaTu, Kotopas
yCTaHaBnMBaeTCAa B na3, Haxoaswmncsa B Topue 6noka (puc.A.6). MNMopg
KnasmaTypon B OTAESNIbHOM OTCeke pa3MelleH 6nok 6aTtapen, Noakmto-
YaeMbl C NOMOLLbLI0 Pa3beMHOIr0 COeANHNUTENS.

Ha BepxHem Topue kopnyca Bl pasmelleHbl gBa pa3beMHbIX CO-
eavHUTENs AN NOAKMNIYEHUsT 3NeKTpoakKycTU4ecknx npeobpasosarte-
nen n nmewowme mapkmpoBky — «M3A1T» n «MOA2» cOOTBETCTBEHHO, a
TaKke pasbembl ANA NOLKIHYEHNS OAaTYMKOB TemnepaTypbl U AaBne-
HUS.

Ha HwkHeM Topue kopnyca pas3MelleHbl pa3beMbl ANa NoAaKoYe-
HUSA BHELUHEro nuTtaHus, nHtepdgencos USB n RS-485 n yHmeepcans-
HOro BbIX04a, MMetoLLMe COOTBETCTBYIOLLYIO MapKUPOBKY.

1.6.2. Npeobpa3oBaTenun aneKkTpoakycTuyeckue

B cocrtaBe pacxogomepa MCMNOMb3YKTCA  BbICOKOYACTOTHbIE
HaknagHble M3A H-222 vnn MOA H-228 (M3A H-207) ona yctaHoBKM
Ha MarHUTHYIO JIMHEWKY, OCHOBHbIM 3fIEMEHTOM KOTOpbIX SBMSETCS
Nbe303NeKTpuYecknin npeobpasoBaTenb, OCYLLECTBASAIOWMIA aKyCTuye-
CKUN KOHTAKT C KOHTPOSNIMPYEMOW XUAKOCTbIO Yepe3 CTeHKY Tpybonpo-
BOAa.

M3A paboTaloT B ABYX pexumax:

N3NyYeHusi, Koraa 30HANPYIOLWNN SNEKTPUYECKUA UMMYSIbCHBIA CUrHarn
npeobpasyeTcs B ynbTpasByKoBble KornebaHus;

npuema, Korga npuHaTble ynbTpasByKoBble konebaHus npeobpasyoTcs
B COOTBETCTBYHOLLMI INEKTPUYECKUI CUrHan.

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

Ha ©okoBOM NOBEPXHOCTU HAHECEHa puUCKa, yKasblBatoLasi akyCTu-
yecknin ueHTp MNM3A 1 cnyxawasa TOYKon oTcyeTa Npyu N3MepeHnn B3a-
MMHOrO paccTosiHua mexgy MNOA, BxogsawmnmMm B U3MepUTENbHbIN Ka-
Hars.

PekomeHgyemble Tunbl NMOA B 3aBUCMMOCTU OT AMaMeTpa KOHTPO-
nnpyemoro Tpybonposoaa npueeaeHsbl B Tabn.3.
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Tabnuua 3

[nameTp ycrnosHOro
P y Pabouas 4acToTa,
eKoMeHAyeMbI TUN AaTymka npoxoga Tpybonposoaa,
My DN
M3A H-222 (Ex) 1,0 > 50
MoA H-228 (I%x) ] 10 > 50
(Ha MarHUTHOW NMHeliKe)
MOAR207 (B9 2,5 20...50
(Ha MarHUTHOW NNHENKe)
M3A H-415 (Ex) (npwn TonNwwuHe 0.3 > 600
CTeHKM Tpybbl 9-20 MMm)
M3A H-435 (Ex) (npu TonNwwuHe 05 > 600
CTeHKM TpyObl 5-9 MMm)

Mpn HanMuMM OTNOXEHUN MMM CUMNBHOM KOPPO3UN Ha BHYTPEHHWUX
cTeHkax Tpybonposoga ¢ DN600 1 Bbilwe, NMMb0 NOBbILLEHHOM COoAepXa-
HUWN rasa unu B3esecen B paboyen XXMOKOCTU PeKoOMeHOyeTCs UCMOoSb30-
BaTb Aatumkm NOA H-212, noctaBnsiemble no 3akaay.

Takke no 3akaszy MOXeT NOCTaBMATbCA MarHUTHasa nvHenka Ang
yCTaHOBKM 1 cbukcaumm NI3A Ha TpybonpoBoge v3 yrinepoanucTon ctanm
C MOMOLLbIO MOCTOAHHBLIX MAarHUTOB, BblMyckaemasa B ABYyX TUnopasme-
pax: anmHon 150 mm ana MN3A H-207 v gnuHon 300 mm ansa MOA
H-228. Jlunenka gnmHon 150 mm npumeHsieTcs ona yctaHoBku MNMOA Ha
Tpybonposogax guametpom oT DN20 go DN50, nuHenka AnvHon
300 mm — pgns yctaHoBkm [10A Ha TpybonpoBogax OuMamMeTpoMm
oT DN50 go DN300. OnncaHMe MarHUTHOW NMHENKM u cnocob ee ycTta-
HOBKW NPUBEAEHbI B UHCTPYKLMM NO MOHTAXY.

1.6.3. bnok 6artapem

Bnok akkymynatopHbix 6GaTtapen (AB), pasmeleHHbI B OTCeke
BTOPMYHOro npeobpasoBaTtens, MCNonb3yeTca npyu aBTOHOMHOW pabo-
Te pacxogomepa.

Bnok AB npegcraBnsaet cobor Tpu napannenbHO BKIHYEHHbIX fn-
Tur-nonumepHbIX (Li-pol) akkymynsitopa ¢ 9NeKTpOHHOW CXeMOW U3Me-
PEHNS EMKOCTU N YCTPONCTBOM TEPMO3aLLUThI.

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

MpaBuna akcnnyataumm akkyMynatopHou GaTtapen npuBeneHbl B
n.2.3.3, npaBurna xpaHeHust — B N.7.3 HaCTOSLLLErO PyKOBOACTBA.

BHUMAHMUE! [llpu HapyweHuUuU npaeusn 3Kcrnjyamayuu u xpa-
HeHuUsl akKKyMyJsisimopHoli 6amapeu 803MOXXeH ee omka3 usiu om-
Ka3 pacxodomepa.

20

// B3/NET



1.6.4. UHCTPYMEHT N NnpuHaanexHocTu

B npouecce akcnnyatauuu pacxogomepa M3 KOMMIeKTa npuHag-

NEeXHOCTEN UCMNOMb3YHTCS:

- pyneTka ansa obmepa KoHTponupyemoro Tpybonposoaa;

- KpenexHble PeMHU N NPUXUMHOE YCTPOMCTBO AN KpernneHna 4aTynKoB
Ha TpybonpoBoae;

- komnayHg DC-4 «Dow Corning» wvnu aHanorMyHbIi fis CMasku no-
BEpXHOCTU TpybonpoBoaa B mecTtax yctaHoBku MNM3A ¢ uenbio ynydiie-
HUS aKyCTUYECKOro KOHTaKTa.

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

1.7. MapkupoBKa n nnombupoBaHue

1.7.1. Ha nnueBon naHenun BTOPUYHOro npeobpasoBaTens pacxogomepa yka-
3blBaeTCs:

- HanmMeHoBaHne n obo3HayeHue npmbopa;
- TOBapHbIN 3HaK (OUPMbI-U3rOTOBUTENS;
- 3HaK yTBepXAeHMS Tuna cpeacTsa U3MepeHus.

Ha 6okoBom Topue kopnyca Bl HanpoTuB py4yku Onsi nepeHOCKu
3aKkpenseH WWnbavK, coaepKallnin cnegyrowyo OONONMHUTENBHYO WUH-
dopmaumtio:

- HanpshkeHne NuTaHns pacxogomepa;

- noTpebnsiemas MOLLHOCTb;

- TeMnepaTypHbI Anana3oH OKpy>KaroLlero BO3ayxa;
- CTeneHb 3alnTbl pacxogomepa;

- CEpPUNHbIA HOMEP.

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

1.7.2. MapkupoBKa TpaHCNOPTUPOBOYHOW CYMKWU COLAEPXKUT HaUMMeHOBaHWE U
norotun dupmbl «BaneTt», agpec canta dupmbl B VIHTEpHETE U KOH-
TaKTHbIN TeneqoH.

1.7.3. lNMocne noBepkn pacxogomepa nNioMobupyeTcs Yallka C rankon Kpense-
HWSA NJacTMaccoBOro 3KpaHa Oroka knaBmaTypbl, 3aKpblBarlOLEro Ao-
CTYyNn K KOMMYTaUWOHHbIM 3fieMeHTaM Onoka, a Takke yrnybneHve B
Hem (cMm. puc.A.6).

1.7.4. lnqa 3aWmTbl OT HECAHKLUNMOHMPOBAHHOIO A0CTyNna npu TpaHCNopTUpOB-
Ke, XpaHeHUn Unun akcnnyatauunm MoxeT ObiTb onnoMbupoBaH oguH 13
BUHTOB Ha nuueBoun naHenu Bl pacxogomepa npu NOMOLLM HaKIENKN.
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2. ICNOJNb30OBAHUE NO HASHAYEHUIO

2.1. AkcnnyaTauMoOHHbIe OrpaHNu4YeHuns

2.1.1.

2.1.2.

2.1.3.

2.1.4.

JKcnnyaTaums pacxogomepa A0SDKHA MNPOU3BOAUTBCA B YCIOBUSAX
BO3ENCTBYOLLMX (PaKTOPOB M MapamMeTpoB KOHTPONMpyeMown cpebl,
He MpeBbIaoWMX AONYCTUMbIX 3HAYEHUIA, OFOBOPEHHbIX B HACTOSLLEN
3KCnnyaTaunoHHOW JOKYMEHTauuun.

ToyHasa n HagexHasa paboTa pacxogomepa obecnedmBaeTcsi Npu Bbl-
NOMHEHNN B MECTe JKCNIyaTtaumm crie4yoLwmx yCrnoBui:

AaBreHne XUAKOCTU B TpybONpoBOAE M PEXMMbl €ro 3Kcnnyataumm
AOSDKHbI UCKIOYaTb razoobpasoBaHMe U/MnNu ckonneHue rasa (Bo3ay-
xa);

nepen nepsbiM NO NOTOKY Xugkoctn MNMN3A n 3a nocnegHum MN3A gonx-
Hbl BbITb 06ecnedeHbl NPSMOSIMHENHbIE YHaCTKNM HEOBXOOUMOW OSVHBI,
OrOBOPEHHOM B MHCTPYKLUMN MO MOHTaXYy;

NPSAMONIMHENHbIE Y4acTKM He OOJMKHbI coaepkaTb YCTPOMCTB MK ane-
MEHTOB KOHCTPYKUUW, BbI3blBAMOLIMX W3MEHEHME CTPYKTYypbl MOTOKA
XMOKOCTMU;

BHYTpPEeHHMI obbeM TpybonpoBoga B MecTe ycTaHoBKM [1OA pormkeH
ObITb BECb 3aMOMHEH XNOKOCTbHO.

MonHuesawmTta obbekta pasmeLLeHms npmbopa, BbINOSIHEHHAA B CO-
OTBETCTBUMN C LOKYMEHTOM «MHCTPYKUMA NO YCTPONCTBY MOSMHME3ALLM-
Tbl  30aHUN, COOPYXEHWA U  MPOMBIWEHHbIX  KOMMYHUKaLMN»
C0O153-34.21.122-2003 (ytBepxaeHHon lNMpukasom MuHaHepro Poccun
Ne280 ot 30.06.2003), npegoxpaHsaeT npmbop OT BbIXo4a U3 CTpPos Npu
HanNU4MM MONTHNEBBIX Pa3ps4oB.

TpeboBaHust K yCrnoBusIM 3KChfyaTauunm n BbiBOpy MecTa MOHTaxa,
NpMBEAEHHbIE B HACTOSILLEN IKCMyaTaUMOHHOW AOKYMEHTaUWUW, ydu-
TbiBalOT Hanbonee TUNUYHbIE (hakTopbl, BNUsOWME Ha paboTy pacxo-
aomepa.

Ha obbekTe akcnnyaTaumm MOryT CyLleCcTBOBaTb UM BO3HUKHYTb B
npouecce ero akcnnyatauumn gakTopbl, He noggarLmecs npeaBapu-
TenbHOMY NPOrHO3Y, OLEHKE MM NPOBEPKe, N KOTOPble NPOM3BOAUTESb
He MOr y4ecTb nNpu paspaboTke.

B cnyuyae nposiBneHuss nogobHbix dakTopoB crieayeT HanTu MHoe
MECTO JKCnnyatauun, rae AaHHble hakTopbl OTCYTCTBYIOT UM HE OKa-
3bIBAIOT BNMSHUA Ha paboTy nsgenus.
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2.2. Mepbl 6e3onacHoOCTH

2.2.1. K pabote ¢ nsgenvem gonyckaetcs obcrnyxuBarLmim nepcoHarn, o3Ha-
KOMJIEHHbIV C 3KCMnyaTauMoHHOW AOKYMEeHTaumen Ha pacxogomep. Mpu
NoAroToBKe M3OeNnus K UCMNONb30BaHUIO OOSMKHbLI cobnoaatbes «[lpa-
BMMa TEXHMYECKOWN 3KCMyaTauum anekTpoycTaHOBOK notpebutenen» u
«MexoTpacnesble nNpasunia no oxpaHe Tpyaa (npasuna 6e3onacHoCT)
npw aKcnnyaTaunm 3NeKTpoyCTaHOBOKY.

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

- HanpsbkKeHne nepemMeHHOro Toka ¢ AeCTBYLWMM 3HavYeHnem o 240 B
yactoTton 50 'y (Npy ncnonb3oBaHMM agantepa nutaHusa ~220/=24B);

- Temnepatypa paboyen xmngkoctn (o nntoc 150 °C);

- Apyrve onacHble (pakTopbl, CBA3aHHble C NpodunemM u crneungunkomn
obbekTa, rae aKcniyaTupyeTca pacxogomep.

2.2.3. MNpu moHTaxe NOA Ha TpybonpoBoae crnenyeT pyKOBOACTBOBATLCS
WNHCTPYKUMAMM NO TEXHUKE 6e30MacHOCTU BbINONHEHUST paboT Ans AaH-
Horo obbekTa.

2.2.4. lpn oBHapyXeHMN BHELUHUX MOBPEXAEeHUN npubopa WM ceTeBOu
NPOBOAKM crnefyeT OTKNYMTb Npubop OO0 BbISICHEHMSA CheLManMcTom
BO3MOXHOCTU AarnbHENLEN aKcnnyaTtaumm.

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

- NPOU3BOANTL 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-
Nonb30oBaTb NepeYncrieHHble YCTPONCTBA B HEUCMPABHOM COCTOSIHUN.

2.2.6. MoHTax pacxogomMepa OOSTDKEH BbINOMHATLCA B COOTBETCTBMM C JOKY-
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 TpaHCNOpPTUPOBKM U3OENUSt K MECTY 3KChnyaTaumm npu oTpuua-

TENbHOW TemrepaType OKpy)Katlowero Bo3gyxa W BHECEHMM ero B Mo-
MELLEHNe C MOSOoXMTENbHOW TemnepaTypon crieayeTt, Bo u3bexaHue
KOHAEHCaUuN Bnary, BbliaepxaTb M3Oenne B yNakoBke He MeHee Tpex
4yacos.

2.3.2. MOHTaX W NogkryeHne pacxogomMepa OOSMKHbl ObiTb BbINOSIHEHbI B

COOTBETCTBUN C UHCTPYKLMEN NO MOHTaXY.

Mpwn nogrotoBke usgenua Kk pabote HeobxoauMo ybeamTbCs, YTO
akkymynatopHasa 6atapes nogkniodeHa. Ecnn Ab 6bina oTkntoveHa, 1o
nepea Havanom paboTbl HEO6XO4MMO YCTaHOBUTbL B pacxogomepe Te-
KylLllee BpemMs 1 garty.

BHUMAHME!' lMpu nodzomoeke u e npouyecce 3Kcrjyamauuu
pacxodomepa Heobxodumo cobsirolamb npaeusia 3Kcrslyamayuu
aKkymynssmopHou 6amapeu e coomeemcmeuu ¢ n.2.3.3 Hacmosi-
we20 pykosodcmea.

2.3.3. lNMpaBuna akcnnyataunm akkyMmynatTopHon 6aTtapeu

2.3.3.1.

2.3.3.2.

2.3.3.3.

2.3.3.4.

[lnsi KOPPEKTHOro OTOOPaXKEHUS OCTATOYHOW €MKOCTU MpU MUTaHUNU OT
aKKyMynaTopHou GaTapeun, Heob6XoaAMMO Mpu MEPBOM BKMOYEHUU UMK
nocne 3aMeHbl Ab oHOKpaTHO NPOBECTU OT TPEX A0 MATU LMKIIOB pas-
psiga-sapsga Ab ans npaBunbHOrO onpeaeneHus 3apsiga CXemMomn us-
MepEeHMst eMKOCTU nepes UCNonb3oBaHNeM pacxoaoMepa.

Mpn nogrotoBke pacxogomepa K pabote Heobxoaumo ybeauTbes, YTO
AB nogknioveHa, NpoBepuTb YPOBEHb 3apsaga U NoA3apsanTb ee B Chy-
yae HeobxoagmmocTu. 3apskate AB MoxHO npu nNbomM ocTaBLleMcs
YpOBHE 3apsga WM nNpu  TemnepaType OKpyXalolero Bo3gyxa
ot nmoc 10 go nntoc 40 °C. 3apsag 6atapen npoucxoamT U B BbIKIIHO-
YEeHHOM COCTOSIHUKM pacxogomepa. Bpemsi nonHoro 3apsiga 6arapeun He
npesbiwaeT 10 Yacos..

MoakntoyeHne pacxogomepa K UCTOMHUKY NUTaHuA (agantepy nNUTaHus
oT cetn ~220 B 50 'y nnun k 6opToBon ceTn aBToMoOMNA) ocyLLeCTBNSA-
€TCs Yepes pa3beMHbI COeQMHUTENb HA HUKHEM CO CTOPOHbI NINLEBOW
naHenu Topue Koprnyca. B aBTomobune kabenb anekTponutaHusa pac-
Xo4omepa NogkrtyaeTcs K rHe3gy npukypmBaTens.

BHUMAHME!!! 3anpewaemcsi numaHue pacxodomepa om
6opmoeoli cemu aemomobusisi 80 epemMmsi 3anycka Oesuz2amerns
asmomoburisi.

YpoBeHb 3apsiga 6artapen MOXHO NpoBeEPUTb B MEHH CUCTEeMHble
HacTpouku B nogmeHto Ctatyc npubopa. Npn Bxoge B 3TO NOAMEHIO
nHanuupylotes ctpoka MNMurtaHue: — paboTta ot Gatapeu wunu 3apspg
GaTtapen, a Takke CTpoka YpoBeHb 3apsiga B MpoOLEHTax, a Takke
OcTaBleecs Bpems.

Mpn QOCTUXEHUN MUHMMAnbHO AOMYCTUMOro YPOBHS 3apsiaa b6arta-
peun = 2-5 %, pacxogomep aBTOMaTMYeCKM OTKMoYaeTca. [Ans npogon-
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XeHust paboTbl pacxogoMep HeobXoAMMO MOAKMYNTL K BHELLHEMY UC-
TOYHUKY NuTaHus. Kpome 3TOro, B 3TOM MEHI MHAMLMPYETCS MPOrHo-
3upyemoe ocTaBLleecs BpeMsi paboThbl OT 6aTapen ¢ BKIHOYEHHBIM MK
BbIKMOYEHHbIM Aucnneem. MNpu nonHom 3apsine 6atapen B ctpoke Mu-
TaHue NosiBNsSieTcs Hagnuch 6aTapes 3apshKkeHa.

2.3.3.5. o okoH4YaHuM paboTbl ¢ NpubopomM Heobxoanmo 3apsanTb AB.

2.3.3.6.

2.3.3.8.

Mepea anutenbHbIM nepepbiBOM B paboTe pekomeHOyeTcs 3apsagauTb
GaTtapeto, Nocne 4yero OTKYNTb €€, NMBOo n3Bneyb U3 npmbopa.

MpaBuna xpaHeHusi akKyMynsTopHon Gatapeu npueedeHbl B n.7.3
HacTOsILLEro pykoBoACTBa.

BHUMAHMUE! lNpu HapyweHuu npasus 3Kcrjyamauyuu u xpa-
HeHusi akkymynssmopHoli 6amapeu 803MOXKeH ee omka3 usau om-
Ka3 pacxodomepa.
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3. YIPABJIEHUE PACXOOOMEPOM

YnpaBneHne pacxogomMepoM MOXET OCYLLECTBIATbCA C KnaBuaTy-
pbl C MOMOLLbIO CUCTEMbI MEHIO M OKOH WHAMKALMW Pa3HOro YPOBHS,
oToGpaxxaeMbix Ha gucnnee, MMboO C NOMOLLLIO NEePCOHANbLHOro KOMmb-
toTepa no nHrepdencam USB nnn RS-485.

3.1. Cucrema nugukaumm

3.1.1. [ins BM3yanbHOro Bbisoga MHopmaLmm B pacxogoMepe Ucrorb3yeTcs
MOHOXPOMHbIN rpadonyecKum XUOKOKpUCTANIMYECKUA gUCnnen ¢ aua-
roHanbto 5,7 gonmos, paspeweHnem 320x240 Tovyek U CBETOANOLHOWN

NOACBETKON.
O6nactn nHgukaumm Ha gucnrnee pasgendatTcs Ha TPy Yactu (CMm.
puc.4).
3
Pacxon, m™/ v
OCHOBHOE MEHIO CTATYC n CUMHAT
® Bpemst = XX:XX:XX CraTtyc: coobuwjeHue
® lata = XXXXXX CurHan: coobujeHue
- NamepeHus
HacTpoiiku g ﬂ
ApXMBbI A Al
O npubope Vi U IJ Ty

Puc.4. Unagukauma Ha gucnnee pacxogomepa.

B BepxHen 4acTu gucnnest KpynHbIM LUPUATOM BbIBOASATCH TEKY-
LLlee 3Ha4YeHne N3MEPSIEMOro napameTpa: pacxod, CKOpOCTb n3Mmepse-
MOW XungkocTtn nmbo curHan ot gaTtymkoB. Bolibop oTtobpakaemoro na-
pamMmeTpa Nnpon3sBoauTca B MeHO CUCTeMHble HacTpouku / HacTpomnku
nHamkauum / OTobpaxkeHue.

HwkHas yacTb gucnnes pasgeneHa Ha gBa OkHa. B neBom OkHe
MHOMUMPYETCA MEHI0 pacxodomMepa, B NpPaBoOM OKHE — COOobLeHus o
HEWTaTHbIX CUTyauusix U YCIOBHOE wu3obpakeHne 30HANPYIOLLErO
(Mpsimoro) nnu npuHMMaemoro (06paTHOro) yrbTPa3ByKOBOro CUrHana.
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3.1.2. OKHO MHOMKaUMM MeHIO (puC. 5) COaepXuT:
- HaMMeHoBaHMe MeHIo (OKHa), pacrnonararolleeca HEMOABMXKHO B Nep-
BOW CTPOKE;
- HaMMeHOBaHWs MyHKTOB MEHI0 (napaMeTpoB), KOTOpble MOryT cMe-
LLaTbCHA BBEPX UMW BHUS;
- Kypcop nepej ogHUM M3 NMYHKTOB MEHI0 (NapamMeTpoB).

HanmeHoBaHue MeHto

OCHOBHOE MEHIO

® Bpema = XX XX: XX
m [lJata = XX.XX.XX
- NamepeHnsa
HacTtponku
ApxuBebl
O npubope

Kypcop

HanmeHoBaHue NYHKTA MEHI0

Puc.5. Bua ocHOBHOro MeHro pacxogomepa.

B okHe oTOGpaeHuMsi MEHI MOXeT MHAUUMPOBATbLCSA OO0 CEMMU
CTPOK MYHKTOB MeHI0 (NapamMeTpoB) U3 cnmcka.

3.1.3. Kpome nHamkaumMm OCHOBHOIO M3MepAeMOro napameTtpa, Bce Tekylime
3Ha4YeHUs1 N3MepPSEMbIX NapamMeTpoB OTOBpaKalTCa B OKHE MHAOMKALUK
meHio USMEPEHWUA (cm. pucyHok .1 Mpunoxenus IM).

3.1.4. Kypcop ykasbliBaeT Ha BblOpaHHbIN NYHKT MEHI0, HAMMEHOBaHME Napa-
MeTpa, NMbo pas3psa pefakTupyemMoro yucna. Mecto pacnonoxeHus u
dopma Kypcopa 3aBuUCAT OT Buaa nHdopmaumm, oTobpaxxaemor B OKHe
MHOMKaALUMN, N COCTOAHUSA YCTAHOBIIEHHOMO PSAOM C KYPCOPOM MyHKTa
MeHIo (napameTpa).

Mpy MHOMKaUMN MEHIO KYpCOp YCTaHaBMMBAETCH:

- HanNpoOTMB NEePBON MHANLUPYEMOMN CTPOKM MEHIO (NapamMeTpa) — npu ne-
pexoae B OCHOBHOE MEHIO UMM MEHIO (OKHO) HWXKHErO YPOBHS, a Takxke
Npw NPOKPYTKE CAMcKa U JOCTUXKEHUWN NEPBOro NyHKTa MEHKo (napamerT-
pa) N3 Cnucka;

- HANPOTMB BTOPOW M NOCNEAyLWMX NHOMLUMPYEMbBIX CTPOK MEHK0 (napa-
MeTpa) — Mocrie Hayana NPOKPYTKU CrMcKa MyHKTOB MeHK (napameT-
poOB).

Kypcop MoXeT umeTb BUA:

- 9, €CINn BO3MOXEH nepexoq K MEHHO / OKHY HUXKHETO YPOBHS;

- P, ecnv BO3MOXHa MoaudUKaumsa napameTpa;

- M, eCI HEBO3MOXHbI HUKaKnUe OeNCTBUS;

- =mm, €CITM BO3MOXHA MOANMDUKALNA 3HAYEHUS pa3paga Yncna, nog Ko-
TOPbIM PacnONOXeH Kypcop.

27

// B3/NET



3.2. KnaBuaTtypa

3.2.1. [Ina ynpaBneHus pacxo4oMepoM C KraBuaTypbl UCMOMb3yeTCss MHOro-
ypOBHEeBasi cMCTemMa MeHI0, COCTOSILLAas U3 OCHOBHOIO MEHI0, NOAMEHIO,
KOMaHg W napamMeTpoB, HaMMEHOBAHWUS KOTOPbLIX CrpynnupoBaHbl B
cnncku (cm. Mpunoxerus IM).

3.2.2. KnaBunatypa pacxogomepa COCTOUT U3 ABaauaTh ABYX KHOMOK, Ha3Ha-
YyeHne 1 0b6o3HaYeHne KOTopbIX NpuBeAeHbl B MNpunoxeHnn B.

KnaBunaTypa ob6ecneunBaet BO3MOXHOCTb:
- NepemMeLLeHnsi N0 MHOTOYPOBHEBOMW CUCTEME MEHIO N OKOH;
- OrepaTUBHOrO ynpaBneHus MHAMKauuen Ha gucnnee pacxogomepa;
- BBOJa YyCTaHOBOYHOM MHGbOpMaLnu;
- MPOCMOTPa apX1BOB.
3.2.3. lepexof, OT OCHOBHOIO MEHIK K MEHIO UITM OKHY HWXKHEro YpOBHSI OCY-

wiecTBndaeTcAa HaXaTuem KHOIMKKU nnn ) O6p8THbII7I nepe-

XOf, MO HaXaTUH KHOMKM nnm
BosBpaT 13 nobOro nyHKTa MEHI HWXHEro YPOBHS B OCHOBHOE

MEHIO NMPon3BOONTCA Ha>KaThem KHOMKU .

KHonkm n obecneynBaloT nepemeLLeHne no CTpokam Bbl-
GpaHHOro MEHI0 UK OKHa, NpU 3TOM BblbMpaemasi CTpoka NyHKTa MEHH0
BblAENSeTCA TEMHO-CUHMM LBETOM.

3.3. BBog KkomaHAa M 3Ha4YeHUU YCTAaHOBOYHbIX NapamerT-
poB

3.3.1. 3HayeHne yCTaHOBOYHOro napameTpa (LUMEPOBOro UM CNUCOYHOrO),
MOXeT OblTb M3MEHEeHO onepaTopoM. [na wu3MeHeHusa napameTpa

>
HeoOXoANMO HaXkaTb KHOMKW nin .

3.3.2. Beog abcomnoTHO HOBOrO 4ucna MoXeT ObiTb Npou3BedeH KHOMKa-
00 A v
MU WUInn KHOMKamm . ApobHas yacTb yncna BBO-
ANTCSA NOCNe HaxaTust KHOMKU . , OTpULaTenbHoe 3HayeHne ymcna —
+/-
Ha)kKaTUeM KHOMKMN .

Ecnn HeobxogumMo M3MEHeHue Kakoro-nnobo paspdana Tekyuwero

3Ha4YeHnAaA napameTpa, HeobxoAnuMo HaxaTb KHOMKY , NMpUn 3TOM
cneBa OT CTapLllero paspaga nameHdaemMoro 4Yncrna noasndeTcda mMmurato-

WM Kypcop. HaxaTtnem KHomku Kypcop ycTaHaBnvBaeTcsi cripaBa
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OT Undpbl KOPPEKTUPYEMOrO NapameTpa, U BBOAMTCS HY)XHOE 3Haue-

HWe pa3pdana 4ncrna KHonkamMum n a .

3.3.3. Ecnn nsmeHeHne napameTpa AOMMKHO Mpou3BoaAUTbCS nyTeM Bblbopa

N3 CrncKa, 1o No HaXaTuno KHOTMKKU nin Ha gucnnee noss-
ngetcsa Tabnuua co CNMCKOM BO3MOXHbIX 3Ha4YeHUI napamMeTpa. Bbl60p

A v

HOBOIO 3HA4YeHNsA NapameTpa NPomn3BOANTCS KHONKaMu nnm
3.3.4. lNogTeepxaeHne BBOOA HOBOro 3Ha4YeHUS NapameTpa, Kak Ll,mcppoaoro

TaK U CNMCOYHOIo, Npon3BoANTCA HaXaTUEM KHOIMKU . OTmMeHa
onepaunn naMeHeHunsa 3Ha4eHund napameTpa npon3BoanUTCA HaXaTunem

KHOMKKN .
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4. NOPAOOK PABOTbHI

4.1. NoaroToBKa K paboTte

4.1.1. [Ina BKNOYEHNss pacxogomepa HeoBXOAMMO HaxaTb M HECKOSbKO ce-

KyHO yAep>XunBaTb KHOMKY ® . Nocne Bknto4yeHna pacxogomMmepa Ha

avcnnee vHauumpyeTcs 3acTtaska (puc. 6), nocrne Yero Ha AUCNnen Bbl-
BOAUTCA M3MepseMbli napameTp 6onblumm wpndtom, obnacte OCHOB-
HOro MeHto, 0b6nacTb CTaTycoB U curHanos (puc. 4).

e

Puc.6. 3acTtaBka npu BKNKOYEHUU pacxogomepa.

4.1.2. Heobxoanmo ybeantbcsa B OCTaTOMHOCTU 3apsiga Ab no vHankauum
Ha gucnnee. Npu HegQoOCTaTOMHOCTU 3apsda — MOAKNIYUTL BHELLHWN
NCTOYHWK NuTaHus. MNpn aTom obecneunBaeTcs paboTa pacxogomepa u
ocywiecTBndaeTcs 3apsg 6atapem.

4.1.3. lNepen Hayanom mamepeHun HeobxogMmo NoAroToBUTb NpUbop K pa-
6oTe, BBEOA B pacxogomMep YCTaHOBOYHblE MapaMeTpbl, COOTBETCTBY-
tOLLME KOHKPETHOMY KOHTPONMpyeMoMy OObeKTY U NPon3BeCcTU ocTallb-
Hble HaCTPOWKW.

4.2. MoarotoBKa K U3MEpPEeHUAM

4.2.1. lMocne BkntoyeHuss Bl Heobxogumo 3anmtm B MeHio Hactpounku /
HacTtponku namepeHnn n BolbpaTtb cTpoky O6BeKkT (puc.l.2 npuno-
XeHus ), B KOTOPON WHOUUMPYIOTCH Ha3BaHUSA yXe BblOPaHHbIX KOH-
Tponupyembix 06bEKTOB. ECnv HuKaknx ob6bekToB elle He Obino co-

-
3[aHO, TO Ha)aTWem KHOMKM - BblOMpaeTcss meHo Pabota ¢
ob6bekTtamu / Co3paHme obbeKTa 1M Co34aeTcs UMS, HAaCTPOMKM U KO-
NN KOHTPONMPYeMoro obbekTa.

4.2.2. B meHio MapameTpbl TpyObI (puc.l.4) BbibMpaoTca U BBOAATCA Crie-
Aylolwme napaMmeTpbl, UBMEPEHHbIE N BbIYMCIEHHbIE B NPOLECCE MOH-
Taxa NOA Ha TpybonpoBoa;:

- CX. ycT (Cxema ycTaHoBKMW) — cxema yctaHoBku MNM3A (Z-cxema vnn V-
cxema);

- LOKp (anuHa oKpy>XHOCTU Tpybbl) — cpeaHee 3HayYeHne ONMHbI OKPYX-
HOCTW NO HapyXHOMY AnameTpy TpybonpoBoaa;

- DHap (HapyxHbli guameTtp TpyObl) — cpegHee 3HayYeHue HapyXHOro
AnameTtpa TpybonpoBoaa;

- Dnaa (anametp B nnockoctn MNOA) — cpegHee 3Ha4yeHuUe HapyXHOro
AnameTtpa Tpybonposoaa B NpoaosnbHou nnockoctn MNM3A;
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- MaT. cTeHKM — matepuan CTeHku TpybonpoBoaa;

- hcT (TonwmHa cteHkn Tpybbl) — cpegHee 3HavyeHue TOSLWMUHBI CTEHKM
Tpybonposoaa;

- CcT (ckopocTb Y3C B CTEHKE) — MHOULMPYETCS CKOPOCTb YNbTpa3BYyKoO-
BOro curHana B CTeHke TpybonpoBoaa B 3aBUCUMOCTU OT BBEAEHHOIO
MaTepuarna CTeHKH;

- MaT. nokp — maTtepuan BHyTPEHHEro NoKpbITUS TpybonpoBoaa;

- d (WwepoxoBaTOCTb CTEHKN) — 3HAYEHNE IKBMBASIEHTHOW LLUEPOXOBaTO-
CTW BHYTPEHHeW CTeHku Tpybonposoaa;

- Lo6 (oceBas 6a3a) — n3aMepeHHOE pPacCTOSHUE MeXAY aKyCTU4EeCKUMM
ueHTpamu napbl MNOA Baonb ocn TpybonpoBoaa;

- Lo6. pek (pekomeHOoBaHHasi oceBasi 6asa) — MHANUMPYETCS aBTOMa-
TMYECKUN BblMUCIEHHOE PacXxo4OMepPOM 3HaYeHne oceBown H6asbl.

4.2.3. B meHio MapameTpbl xuakoctu (puc.l.4) yctaHaBnmBaeTcs:

- Tun xxnakoctn — Boaa unu Apyras;

- K (TemnepaTypa XunakocTn) — usMepeHHass TepMOMEeTPOM UNU BBOAU-
Masi Mo YMOM4YaHuo TemMnepartypa naMepsaemMon XnaKocTu;

- Ctab (ckopocTtb Y3C B XMAKOCTU) — CKOPOCTb YrbTpasByka B n3Mmepse-
MOW cpefe;

- BA3KoCcTb (BA3KOCTb XUOKOCTM) — U3MEPEHHAs BUCKO3UMETPOM KWUHe-
MaTunyeckas BA3KOCTb U3MePSEMOMN XULOKOCTN.

MPUMEYAHWE. B ctpokax meHio Ctab 1 BA3KOCTb MHOMLMPYIOT-
Csl 3HayeHus ON9 BOAbl B 3aBUCMMOCTWU OT BBEAEHHOW TemmnepaTypbl.
[Ana penakTMpoBaHMs 3TU CTPOKU MEHIO CTaHOBATCHA LOCTYMHbIMU NpwU
Bbl6ope B cTpoke Tun XnAaKocTn 3HaveHna [ipyras.
4.2.4. B meHo MNMapameTpbl uamepennu (puc.l.4) yctaHasnueatoTcs cneay-
toLLmMe napameTpbl:

- Tun gaTyukoB — 71N [NOA: BbicokoyacToTHble BY nnn HM3ko4yacToTHbIE
HY;

- ®a3. ckop (dhasoBasd CKOpPOCTb) — NACMOPTHLIM NapameTp (BBOAUTCA
3HayeHue 13 nacnopTa Ha pacxogomep);

- tpaTy (TemnepaTypa gaTymnka) — cpegHsas TemnepaTtypa KOHTaKTHOW no-
BepxHocTn NM3A namepeHHas TepMOMETPOM UnM BBOAMMASA MO YMOI-
YaHuIo;

- f 3oHAa — YacToTa 30HAMpPYIOLWEro yNbTPa3ByKOBOro curHana B gnana-
30He o1 200 go 2000 kl'y — B 3aBucumocTn ot Tvna N3A: HY nnn BY;

NMPUMEYAHME. Mpu BBOAe B cTpoke Tun gaTtymka onunn BY, B
cTpoke f 3oHAa aBTOMaTU4eCKM yCTaHaBnuBaeTcs 3HadeHne 833 kIu,
KOTOpoe SBMnsieTCA ONTUMarnbHbIM ANS BbICOKOYACTOTHbIX [MOA Tuna
222 »n N3A Tuna 228. Ecnun B pacxogomepe NpUMEHSIOTCA BbICOKOYa-
cTtoTHble MOA Tnna 207, To He06XO0AUMO B 3TOM CTPOKE BPYYHYHO yCTa-
HOBUTb 3HadeHne 2000 kluy. [Mpu BBOAE B aToM cTpoke onumu HY, no
yMOMYaHuo ycTaHaBnmeaeTca 3HadeHue 300 klMuy (ana HM3koyacToT-
HbiX M3A Tuna 212).

- Kon. umn. 3oHAa — 4ncno umnynbLcoB B nadke ot 1 0o 5;

- Hanp. 30HAa — ypoBeHb 30HAMPYHOLLErOo HanpseHus: Huskoe unm
Bbicokoe;
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- APY — BKnoyeHne wunum OTKNIYEeHMEe aBTOMAaTUYEeCKOM PeryrimpoBKu
yCUIeHNs 30HOUPYIOLLLEero curHana;

- YenneHne — oMKCUPOBAHHbLIN YPOBEHb YCUIEHUA 30HOMPYHOLLLErO CUr-
Hana npu oTkYeHHon cucteme APY B ycnoBHbIX eauHuuax ot 0 go
57,

- Mopor obHap — pUKCMPOBaHHLIA YPOBEHL NMOpPOra ObHapPY>XeHUs1 30H-
AVPYIOLLLEro curHana B ycrioBHbIx eguHuuax ot 1 go 30000;

- Tmin (HWKHASA rpaHULA NOMCKA) — HWXKHSAS rpaHMua OKHa NoMcKa CUrHa-
na ot 0 go 10000 mkc;

- Tmax (BepxHsis rpaHuLa Noucka) — BEpPXHSs rpaHuLa OKHa noucka cur-
Hana ot 0 go 10000 mkc.

4.2.5. B meHio Ob6paboTka pe3ynbratoB (puc.l.4) BBOAATCA cneayrowime

napameTpbil:

- Megnana — pasmep Oydepa MeguMaHHOrO ycpeaHeHUsi B YCIOBHbIX
eavHuuax ot 1 oo 15;

- Apudm. ycp (apudpmeTtnyeckoe ycpedHeHue) — pasmep Oydepa
apndmMeTUYeckoro ycpeaHeHust B ycnoBHbIxX eanHuuax ot 1 go 400;

- Bp. nHep (Bpems nHepumm) — MUHUManNbHasa OfIMTENbHOCTb OTCYTCTBUS
Y3C o1 5 0o 300 c;

- Vmax — MakcumManbHasi CKOpocTb NoToka B TpybonpoBoae, M/c;

- Makc. yckop (MakcumanbHOE YCKOpeHMe MNOTOKa) — MakcumanbHas
CKOPOCTb M3MEHEHWS CKOPOCTU NOoToKa B Tpyb6onposoae, M/c?;

- 3HaK noTtoka — npsimoe (+) unm obpaTHoe (-) HanpaBrieHe NOTOKa;
- OTceyKka — oTCeYvka N0 MUHUManNbHOMY pacxoay;
- HY — HMXHAA ycTaBka No pacxoay;
- BY — BepxHss ycTaBka no pacxoay.
4.2.6. MeHio [lononHuUTenbHbIE NapamMeTpbl

B paHHOM meHo (puc.l.4) ycTaHaBnmBalTCsa crnegylowme Oonors-
HUTEenNbHbIE NapameTpbl:
- dTO — HyneBoe cMmeLleHME;
- Paon — gononHuTtenebHas 3agepxka;
- KanubpoBka HyneBoro cMeLeHus;
- KannbpoBka Hyns Ha NoToKe;
- KannbpoBka gon. 3aaepxKu.
4.2.6.1. Boibnpaetca meHio KannbpoBka HyneBoro cmeweHusa. Onpegenexve
napamMeTpa BbIMOMHSAETCA MNpWU MOSIHOCTbO OCTAHOBSIEHHOM MOTOKE B
Tpybonpooae. lNMpomnsBoanTcs 3anyck npouenypbl kannbpoBkn Bbi6O-
poM KoMaHAbl 3anyck. [locne ocTtaHOBKM npouecca KanmbpoBK/ BbIOU-
paetca komaHga CoxpaHuTb, nNpu 3ToM napametpy dTO aBTomaTtunye-
ckn BygeT NpMCBOEHO 3HayeHue, paccyuTaHHoe npubopom. Bo3moxeH
Takxe py4yHown BBOJ 3Ha4YeHus B cTpoke dTO.
Ecnv nonHOCTbIO OCTAHOBUTbL MOTOK B TpybGonpoBoAe NO TEXHU4Ye-
CKUM NPUYMHaAM HEBO3MOXHO, TO Heob6xoaMmo BOWTM B MeHo Kanub-
pOBKa HyNs Ha NOTOKe WM crieoBaTb yKasaHuaM Ha gucnnee. Bblumc-
neHHoe 3HayeHune napametpa dTO 3aHocuTCA B NPOTOKON (CM. Npumo-
XeHne b MHCTPYKUMM NO MOHTaxy).
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4.2.6.2.

Bbibnpaetca meHio KanubpoBka gon. 3agepxku. NpoBepsieTcs cooT-
BETCTBME 3HAYEHUs, MHOMUMPYEMOro B CTpoke Paon, 3Ha4YeHuo 3Toro
napameTpa, ykazaHHOMY B MacrnopTe Ha pacxogomep.

4.2.7. MeHio NMapameTpbl pacyeTta Tenna
4.2.7.1. B paHHOM MeHio (puc.l.5) npoBoaATCS HACTPOMKKM NapamMeTpoB pacyeTa

4.2.7.2.

4.2.7.3.

4.2.7.4.

4.2.7.5.

4.2.7.6.

TeNnJIOHOCUTENA MNP NOAKINHYEHNN K pacxoaomMepy AaT4yMKoB TemMnepa-
Typbl 1 AaBNEeHUA, a Takxke npu eBoAe UX OONOBOPHbLIX 3HaYEeHUN.

BHUMAHUE! Bce u3mepeHHble 3Ha4YeHUs1 mernsioebiX Mapa-
Mempoe mernsioHocumerssi siefIIloMcsi CripasoYyHbIMU U UX Mem-
poJsio2uyeckue xapakmepucmuKku He Hopmupyromcsi!

B cTtpoke meHio Tun Bbibupaetca tnn tennocucteMmol — OTKp. TC (no-
nava), Otkp. TC (o6paTka) nnu 3akpbitas.

MPUMEYAHWE. lMNpu BbIBOpE TENNOCUCTEMBbI OTKPLITOrO TUMNAa OA-
HOBpeMeHHO BblbupaeTca Tun Tpybonposoaa: OTkp. TC (nopaua),
OTkp. TC (o6paTKa).

B cooTBETCTBYIOLLMX CTPOKaX MEHIO BBOAUTCA MUHUMAarbHas pasHOCTb
TemnepaTyp B nogaroLliem n obpatHoMm TpybonpoBodax, a Takke HUX-
HSAS1 U BEPXHASA yCTaBKka MO MacCoOBOMY pacxoay.

B ctpoke meHio lNpeobpa3oBatenb AaBneHUA 3a4al0TCA AManasoHbl
TOKa AaTtyvka AaBreHus, U3mepsiemMblin Ananas3oH 1 JOroBOPHOe 3Ha4ve-
HWe No aBreHunto B TpybonpoBoae TensIOCUCTEMBI.

B ctpokax TMNC1 (nopgarowmm 1p.) n TMNC2 (o6GpaTHbLIM TP.) BBOASTCS
HOMWHarbHas cTaTnyeckas xapakTepucTuka MCNofb3yemMblX AaTYMKOB
TemnepaTypbl N JOrOBOPHbLIE 3HAYEHUA NO TemnepaTtype.

Kaxgbln gatumk gaBneHust Unu temnepaTtypbl BO3MOXHO BKMOYUTL MU
OTKNIOYNTb, BEOA TEM CaMbIiM pacyeT no 4Orosopy.

BHUMAHMUNE! Pacyem menna He 8bINOJIHSIeMCcsi, ec/iu 8 cmpo-
ke Tennocucrtema ycmaHoesieHo 3Ha4yeHue OTKN4YeHo!
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4.3. Hactpounku nepucepum

4.3.1. B meHo Hactpomnka RS-485 (puc.l.5) ycTaHaBnuBaloTCcsa napameTpsbl

CBS3U NO MHTEpJIency:

- Agpec — agpec pacxogomepa B ceT nHTepdenca;

- CKOpoCTb — CKOpPOCTb nepenayn B cetn RS-uHtepdenca ot 1200 go
115200 6uT/c;

- BanToBbIN TanmayT — naysa mexagy 6antamum nocbINKN B CETU UHTEP-
demnca ot 1 go 100 mc;

- 3apgepxka RTS — 3agepxkka oTBeTa B ceTn nHtepdenca ot 1 go 100
MC;

- Tun npoTtokona — Tun npoTtokosia ModBus: RTU unu ASCII;

- CTaTMCTMKa ONpoOCcoOB — CTaTUCTMKa ONpocoB obmMeHa AaHHbIX: Bcero,
CBoux, Owmnoka CRC.

4.3.2. [Ins HacTpoOMKM napameTpoB YHMBEPCANbHOro Bbixoda pacxogomepa
BblbnpaeTcss MeH0 YHMBepcanbHbIN BbixoA (puc.l.6). B ctpoke Tun
BbIXxofa BbibMpaeTcsa pexum paboTbl Beixoga: Jlornyeckun, Umnynb-
CHbIX NN YaCcTOTHbIN.

4.3.3. lNocne yctaHOBKU pexunma paboTbl YHMBEPCANbHOMO BbIXOA4a B CTPOKE
MeH HacTpounka cTaHOBATCSA AOCTYMHbI ANS Bbibopa 1 yCTaHOBKM Na-
pameTpbl paboTbl YHMBEPCAIIbHOIO BbiXOo4a B BbiOpaHHOM pexume. B
cTpoke Mapam nponsBoauTcs BbIOOP 3HAYEHUSA BbIXOQHOrO napamMmeTtpa
(cm. npunoxeHue b pykoBoacTBa Mo akcnnyataumm). B octanbHbIX cpo-
KaXx MEeHI0 OCyLLeCTBNSETCS HacTpoMKa yHMBepcanbHOro Bbixoda Ans
BblOpaHHOro pexuma pabdotbl (cM. n.1.5.3.2 pykoBoacTBa No 3Kcnnya-
Taumm).

4.3.4. Ina pacyeta koadduuymeHta KP B meHio Hactpounku /| YacToTHbIN
BbIXoA4 NpeaBapuTenbHO HEOBXO4MMO BBECTM 3HAYEHMS napameTpoB
QBn 1 QHN (BepXHUA U HWKHUIW npefensl pacxoda), a Takke Fmakc

A

\ 4
(MakcumarnbHasa 4YacTtoTa). 3aTemM KHOMKamu nnu BblbupaeTcs

cTpoka MeHto Pac4yeT KP 1 HaxkaTb KHOIMKY .
[na 3anycka npouenypbl pacyeta HeobxoaAnMo BbibpaTb KOMaHay

-
CtapT KHONKOW HaxaTtb KHOI‘IKy-. B pesynbtate B cTtpoke KP
NOSIBNSAETCA BbIYUCIIEHHOE 3HayeHWe BeCOBOro KoadpduumeHTa ya-
CTOTHOrO BbIX0OAa.

4.3.5. [Ina pacyeta koacpdpuuymnenTta Kl B meHto Hactponkmn /| UMnynbCHbIN
BbIxoa HeobXxoaMMO BBECTW 3HaYeHUst napameTpos QBn v Tumn (anu-
TenbHOCTb umnynbca). MNpouenypa nposegeHunsa pacyeta Kl aHanorny-
Ha npoueaype pacyeta KP.

Ecnn pacyeTHoe 3HadeHne KP (KI) no kakum-nnbo coobpaxxeHnsim
He ycTpauBaeT nonb3oBaTtesis, TO OH MOXeT yctaHoButb Ans KP gpy-
roe meHbLuee (a ons Kl — 6onbluee) 3HaveHue. Npn 3TOM 3HaYeHUs na-
pameTpoB: QBn, QHN, FMakc n TuMn He MeHsoTCS.
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4.4. CUCTEMHbIe HAaCTPOUKMU

4.4.1. OTtkpbiBaeTcs MeHiO CucteMHble HacTpouku (puc.l.7). B cTpoke
YcTaHoBKa Aatbl U BpeMeHU MpOM3BOOUTCA KOppekuus npubopHou
AaTbl U BPEMEHW.

MPUMEYAHWE. Tpn Bxoge B CTpoKy Bpemsi BHYTpeHHME 4achl
pacxogomepa npoaoskatoT paboTaThb.

4.4.2. B meHio Hactponka nHamkauum (puc.l.7) BblibupatoTcs cnegyouine
napameTpsbil:

- Pa3am. pacx (pasMepHOCTb pacxoga) — BblibupaeTcs pa3mepHOCTb U3-
mMepsieMoro pacxoga B M3/4, n/MuH nnu m3/c;

- OTOoOpaxeHune — oTobpaxxeHne N3MepsaemMoro napameTpa: CKop. NOTOK
(ckopoCTb NOTOKa), pacxon, CUrHanm;

- MoacBeTKa — peXxnm NOACBETKU OMCMNEA: MAaKCUMYM, CPeaHsANA, MU-
HUMYM.

4.4.3. B meHo Crtatyc npubopa (puc.l.7) npeacrtasneHa nHdopmaumsi ob
oTkazax (cTpoka OTKa3sbl), pexume 3MeKTPONUTaHUs pacxogomepa
(ctpoka lMutaHue), yposHe 3apsga Ab B %, NporHo3npyemoe ocTaB-
Lweecs BpeMs paboTbl OT akkyMynaTopHou 6aTtapew.

4.5. Hactpounka apxmBoB

4.5.1. Ina coxpaHeHus B NaMsATU pacxo4oMepa BBEAEHHbIX UCXOOHbIX OaH-
HbIX, @ Takke Ans obecrneyeHns BO3MOXHOCTU 3anucu U XpaHeHus pe-
3yNnbTaToOB U3MEPEHMIN N HELUTaTHbIX CUTyauUni B apxmBax OObEKTY KOH-
Tpons [OOMKHO 6biTb MPUCBOEHO LMPOBOE Ha3BaHWE B MEHKO
HacTtpowku / Hactpoinkun namepeHum / O6sekr (puc.l.2).

4.5.2. [ina obecnevyeHnsa apxMBnpoBaHNS OO Nepexoaa B PeXUM U3MepeHUs
B MeHio ApxuBbl (puc.l.3) B cTtpoke lMepuog BBOANTCA MHTEpPBan ap-
XMBUPOBaHUSA BbIGOPOM U3 CMMCOYHOTO 3HaYeHus. MIameHsTb napamet-
pbl apXMBMPOBAHUSA MOXHO TOSBbKO NPW OTCYTCTBUM 3anucen B apxuBe
No JaHHOMY HOMepy OObekTa, B NPOTMBHOM Crlydae paHee BbIMOSTHEH-
Hble 3anucu ByayT MHOMUMPOBaATLCA HeKoppekTHO. Npu Heobxoammo-
CTW npeaBapuUTENbHO BbIMOSHAETCS O4YMCTKA apxXvMBOB B  MEHIO
Hactpownku KapTbl, B cTpoke dopmart. KapTbl.

lMpouecc apxuBMpoBaHMS aBTOMAaTMYECKW 3anyckaeTcsi nocne
BKITIOYEHUSA peXxnma namepeHun.

4.5.3. [Ina npocMmoTpa apxuBoB BbibMpaeTca meHio ApxuBbl / [pocmoTtp
3anucen. pu BbIbope onuun HapacTtarowmm ntorom apxmebl 6yayT
oToOpaxaTbCs B BMAE HapacTaroLero utora.

B cTtpoke lNouck 3anucu BO3MOXEH MOUCK apXMBHOM 3anucu no
BpemeHu 3anucu (puc.l.3).
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4.6. Bbibop TMna gaTtymka

Ecnn nameHanca tmn ucnonb3yemon ons uamepeHun napbl MN3A,
TO Heobxoammo B meHo Hactpouku / Hactponkn mnamepenun / MNa-
pameTpbl nsmepeHun / Tun gatumkoB (puc.l.4) yctaHOBUTbL Tpebye-
mbi TN (HY nnn BY), BBeCTM nacnoptHoe 3HayeHne ha3oBOn CKOpPO-
CTU B CTpoke Pa3. ckop. (pasoBasi CKOPOCTb) U OOMOMHUTESNBLHON 3a-
Aepxkn B mMeHio Hactponkn uamepenun / [lononHutenbHble napa-
meTpbl / KanubpoBka aon. 3agepxku / Pgon ons faHHOW napbl AaT-
YMKOB.

B namatm npubopa Tmn gatuvka cBsidaH CO 3Ha4YeHnem as3oBou
CKOPOCTM M OOMOMHUTENBHON 3a4epXKKN ANsi OCHOBHbIX NMap 4ATYMKOB.
Moatomy B AanbHenwem npu Bbibope TMna aatymka npubop Gyaet as-
TOMaTU4YeCKN NPOM3BOAUTL YCTAHOBKY HEOOXOAMMBLIX 3HAYeHWr napa-
MeTpoB (pasoBON CKOPOCTU U LOMOSTHUTENbHOW 3adEep>XKM OCHOBHOM
napbl 4AaTYNKOB.

4.7. U3amepeHue pacxopa

B meHio CucrtemMHble HacTtpoukum / Hactpowka uHaumkauum /
OTobpaxeHue BLIOpaTL NapaMeTp pacxoa.

Mepentn B okHO U3mepeHusa (puc.l.1), 3aTem MHMLMANM3NpoBaTb
KHOMKy CTapT B CTpoke 3anyCK U3MepeHun.

Ha gucnnee vHAMUMPYIOTCA U3MepsSeMble 3HaYeHUs 0OBHEMHOro
pacxoga, npsamoro, obpaTHOro n cymmapHoro o6bLemMoB, TEKYLLEN CKO-
POCTM MOTOKA, a Takke COOOLLEHNST O HeLWTaTHbIX CUTYyaunsax, BO3HUKa-
lowmx npu paboTte pacxogomepa, U NpoOM3BOAUTCS 3anncCb B apXuB Te-
KYLLUX N3MEPEHHbIX JAaHHbIX.

B pacxogomepe peanusoBaH BblBO4 pe3ynbTaTOB M3MEpPEHUN Ha
ancnnen KpynHoiM wpudTom. Kpome nHamkaumm 3HadeHns BblGpaHHO-
ro napameTpa KpynHbIM LWPUEPTOM M ero cratyca, Ha AUCMEN BbIBO-
OSATCA BCe Tekylue pesynbTaTbl U3MEpPEHUW, a Takke FMCTorpamMmmbl
aMmnnuTyg npssiMon M obpaTHOW MOMyBOJSIH YNbTPa3BYKOBOro curHana,
oOHapyXeHHbIX B pe3yrnbTaTe aBTOMATU4ECKOW HACTPOWMKM Ha MPUHK-
Maembin curHan. Ona Bo3Bpata B MeH WU3mMepeHus HaxmnmaeTcs

KHOMKa .

4.8. BbluucneHuve Tenna

AHanorn4yHbIM 06pa3om NPon3BOANTCH BblYMCIIEHME Tenna, Macco-
Boro pacxoga (G) u Tennoson mowHocTtn (E) npm ncnonb3oBaHun gat-
4YMKOB TemnepaTtypbl U gaBneHus, nMbo no ux OOroBOpHLIM napameT-
pam.

Ana nHoukaumm BblMMCNEHW Tenna Bblibupaetcs ctpoka Uamepe-
HuMe Tenna B MeH0 U3mepeHus. Ha gucnnee vHaMumMpyloTCa nsmeps-
eMble 3Ha4YeHMs1 MacCoBOro pacxoda, TEMSOBOW MOLLHOCTU, HaKoMMeH-
HOM Maccbhl nsmepsiemon xuagkoctn (M+), konuyectsa tennotbl (W+),
naenexnsi (Pnam), coobLeHns 0 HeLTaTHbIX CUTYauUnsiX, BO3HMKAOLLMX
npy paboTe pacxogomepa, a Takke KaHanbl AaBreHuUs U TeMneparypbl
(puc.l.2).
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4.9. BbiBOAg nameputesribHou nHdpopmauum

[na BbiBOA4A mM3MmepuTenbHOM MHOopMauMM no uHTepdency RS-
485 Heob6XOANMMO YCTaHOBUTL NapameTpbl CBA3N B MeH0 HacTpowku /
Hactponku nepucepumn / Hactpounka RS-485 (cm. n.4.3) n nogknio-
YNTb BHELLHUW NPUEMHUK K pa3dbeMy «RS-485» Ha BI.

[ns BbiBoga nameputenbHon nHopMauum Yyepes yHuBepcarbHbIN
BbIXxoA, B MeH0 HacTpounku / HacTtponku nepudepumn / YHuBepcarnb-
HOro BbIXOA NPOU3BOANTCH BbIGOP pexnma paboTbl yHUBEPCASbHOMO
BbIxO4a W gpyrme Heobxoaumble HACTPOMKM B 3aBMCUMOCTU OT Bbl-
6paHHON byHKUUK (CM. N.4.3), @ BHELLHUA NPUEMHUK CUrHana noaKIto-
yaeTtcs K pazbemy «MTI.» Ha BIT.

4.10. 9KkoHOMUA pecypca GaTapeun

B uenax akoHomun pecypca 6GaTapen, B MeH0 CuUCTeMHble
HacTponkn / HacTporMkn nHgukaumm BbIOMpPAETCs PeEXMM MOACBETKM
avncnnes: MakcumanbHas, cpegHssi, MMHMManbHasa. 1o oKoH4YaHuK
MaHUMYNSLMIA C KHOMKaMK KnaesuaTypbl UCNIEN pacxogoMepa racHer.
[nsa BkNtoYeHMs aucnnes AOCTaTOYHO HaaTb Oyt KHOMKY Ha Kna-
BMaType, Npy 3TOM BO30OHOBNSAETCS MHAMKAUUS TOrO MyHKT@ MEHIO, B
KOTOPOM pacxofoMep Haxoauncs nepen oTKNoYeHUeM aucnnes.

B cnyyae otcytcTBMA Kakux-nmbo maHunynauunm ¢ npubopom (m3-
MEepeHUs1 He NPOM3BOAATCS, OTCYTCTBYET CBSA3b MO MHTEpPdENncy, He nc-
nonb3yeTcs KnaeBmaTypa, He 3afaHbl NapameTpbl paboTbl MO pacnuca-
HMIO) Yepes3 5 MUH. pacxo4oMep BbIKITHOYAETCS.
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5. BOSMOXHbIE HEMCIMPABHOCTU U METO[bI
UX YCTPAHEHUA

5.1. Hanbonee nonHo paboTocnocobHOCTb pacxogoMepa xapakrtepusyeTcs
HanuuMem MHAMKaLMM N3MepsaeMblX NapaMeTpoB, a Takke 3HAYEeHUAMU
YCTaHOBOYHbIX NapamMeTpoB, BBEAEHHbIX B MONTHOM ob6beMe n B 3apaH-
HbIX Npeaenax.

5.2. MNpwu BbIGope cTpokn HC B MeHo U3mepeHus, packpbiBaeTcst JONOSNHU-
TernbHOE OKHO, B KOTOPOM MNPOWU3BOAUTCHA paclungpoBKa BO3HUKLIEN
HewlTaTHOW cuTyaumu (puc.l".2).

Pacwudposka HC npun namepeHnn pacxoga, NpuUYnUHbI BO3HUKHO-
BEHMS U MeTOAbl X YCTpaHeHUs npusefeHsbl B Tabn.4.

Tabnuua 4

O6o3HaueHne HC

BeposTHast npuymHa

MeTog ycTpaHeHns

HCO: Kpart. notepsa

Y3C
(KkpaTkas noTeps cur- i i

Hana)
1. HenpasunbHaga HacTponka (1. [NpoBepuTb NpaBUNbHOCTb YCTa-
npubopa. HOBMEHHbIX NApaMeTPOB.
2. OTtcytcTBME 3anonHeHnsa 2. Y6eauTbCcsa B 3anOfTHEHUN KUOKO-
XnakocTbto TpybonpoBoga  |CTbio TpybonpoBoga M OTCYyTCTBUM
NN Hannyne B XXMAKOCTU 3HAYMTENbHbIX rAa30BbIX BKMOYEHUN.
6onbLLIOro KoMYyecTBa rasa.
3. HencnpaBHOCTb B anek- 3. [lpoBepuTb  LENOCTHOCTL W
TPUYECKNX COEeaNHEHNAX HageXHocTb coeanHeHunn MN3A c BI.
M3A c BIN.

HC1: 4. HapylwieHue ycTaHOBKM 4. TNpoBepuTb NPaBUNbHOCTbL YCTa-

HeT Y3C M3A Ha Tpybonposoga. HOBKM M KayecTBO KpernneHust [OA

Ha TpybonpoBoge, Hanuine cmasku
noa W3nyyawlwein MOBEPXHOCTbIO
MoA.

5. Hannyune otnoxeHun Ha
BHYTPEHHEN NOBEPXHOCTU
TpybonpoBoaa.

5. MNpn HegocTaTo4HOM YPOBHE CUr-
Hana ycrtaHoBuTb [OA Ha pgpyrom
yyacTke.

6. HencnpaBHocTb M3A.

6. [MpoBeputb paboTocnocobHOCTb
KaHana c gpyrumm MNM3A.

7. OTkas BIl.

7. O6paTnUTLCHA B CEPBUCHBIN LIEHTP.

HC2: Hekopp. ckop.

BBeneHo HenpaBuibHOE 3Ha-

MpoBepuTb NPaBULHOCTL YCTAHOB-

Y3C YyeHune ckopocTn Y3C. NEHHbIX NapaMeTpoB.
(HekoppeKkTHasi cko-
poctb Y3C)
HC3: npeB. Makc. |/IamepeHHOe 3HayeHne pac- |[1poBepuTb NPaBUIbHOCTb YCTAaHOB-
pacx. X04a NPeBbICMIIO AOMYCTU-  |NIEHHbIX MApPaMeTpPOB.

(NpeBbIWEeHEe MaKcu-
MasibHOro pacxoga)

MoOe 3HayeHue.

HC4: npeB. Bepx.
ycTas.
(Q > Qay, NpeBbILLEHA
BEPXHSAS yCTaBKa)

Pacxopg 6onblue BepxHen
yCTaBKW.

MpoBepnTb NPaBUILHOCTb YCTaHOB-
NEHHbIX NapaMeTpoB.
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MpoponxeHne Tabnuubl 4

O603HayeHne HC

BeposiTHas npuymHa

MeTopg ycTpaHeHns

HC5: npuH. HUXH.
ycTasB.
(Q < Quy, NPUHWKEHA
HWKHASA yCTaBKa)

Pacxoq meHblLe HMKHEN
yCTaBKW.

MpoBepuTb NPaBUBHOCTL YCTAHOB-
NEeHHbIX NapamMeTpoB.

Pacwudposka HC npu BbluMcneHnn Tenna npmeeaeHsl B Tabn.s.

Tabnuua 5

O603HayeHne HC

Onwucanne HC

BeposiTHast npuymHa

HCO: cTon Hakonn.

OcTaHoB HakonneHus Tenna

cM. n.5.8

HC1: oTk. AT. OTkas gatymka pacxoga O6pbiB kabens MNOA
pacxopa
HC2: Q<0 Q<0 HeT pacxopa
HC3: oTk. AT. OTtka3s gatyuka Temnepatypbl [O6pbiB kabena TMNC1
Temn. 1 Ne1
HC4: o1k. AT. OTtka3s gatyuka Temnepatypbl [O6pbiB kabena TMNC2
Temn. 2 Ne2
HC5: oTk. AT.
paen. Otkas gatuuka gaenenuns |OOpbiB Kabensa gaTynka gaBrneHns

Pa3HoCTb TeMnepaTyp B NnogatoLLem

HC6: t1-t2<dt t1-t2<dt n obpaTtHOM TpybonpoBoAax MeHbLUE
YCTaAHOBITEHHOIrO 3HA4YeHUs

HC7: G > G, G > G, MaccoBbIin pacxoq 60nbLue BEpXHel
YCTaBKW.

HC8: G < Gy, G < G, MaccoBbIll pacxo MeHbLLE HUXKHEN

YCTaBKW.

5.3. lNoa HewTaTHOM cUTyaumnen noHMMaeTcsa cobbiTve, NPU KOTOPOM BO3HU-

KaeT HEeCcOOTBETCTBME M3MEPSIEMbIX MNapaMeTpoB METPONOrMYECKUM
BO3MOXHOCTSIM pacxogomMepa Wi Npyu KOTOPOM M3MEPEHUSI CTaHOBAT-
Csl HEBO3MOXHbIMW BCNEACTBME HapyLleHus ycrnoBumn mamepenus. HC
UKCUpyeTcs, eCnun ee ANMTENbHOCTb HE MeHee 1 CeKyHabI.
O6paboTka pacxogoMepoM HewTaTHbIX CUTyauuin Npou3BOAUTCS
cnegyrowmm obpasom. lNpu HactynneHun HC B meHio WU3mepeHus
dukempyetcsa HC, a B apxus 3anucbiBaeTtcda cootBeTcTByowasa HC.

5.4. ObpaboTka nponagaHus Y3C 3aBUCUT OT COOTHOLLEHUSA ANTUTENBHOCTU

otcytcTBus Y3C 1 3agaHHOro 3HayeHusi napameTtpa Bp. nHep (Bpems
nHepuun), B meHio Hactponku unsmepeHun / ObpaboTka pesynbTa-
TOB, KOTOPOE MOXET yCcTaHaBnmBaTbcA B AnanasoHe ot 5 go 300 c.

Mpwn kpaTkOBpeMeHHOM nponagaHun Y3C B n3aMepuTenbHOM KaHa-
ne npekpawaeTcs HakonseHne obbema XuOKOCTU M NpoaosKaeTcs
NHONKaUMS nocnegHero N3aMepeHHoro 3Ha4YeHnst pacxoaa.

Ecnu onutenbHOCTb OTCYTCTBUS CUMrHana MeHblue 3a[aHHOro Bpe-
MEHU MHepuun, To nocne nosiernexHms Y3C npon3BoguTca pacyeT cpea-
Hero 3HaveHunsa pacxoga 3a Bpemsa otcytcTeusa Y3C. CpegHee 3Have-
HWe pacxoja paccyuTbiBaeTcs MO NocrneaHeMy 3HaYEeHUI0, N3MEePEHHO-
My nepea nponagaHnem Y3C, n nepBoMy 3Ha4YeHuo, KI3AMEpPEHHOMY Mo-
cne nosierieHmss Y3C. lNonydyeHHoe cpenHee 3HaYeHue MCMnorib3yeTcs
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5.5.

5.6.

5.7.

5.8.

Ana pacdeta npupauweHuss obbema 3a Bpemsi otcytcTeua Y3C. Pac-
cuMTaHHoe npupaweHne obbema gobaBnaeTca K 3HavyeHuo obbema,
HaKoMnneHHOMy K MOMeHTY nponagaHust Y3C, nocne 4Yero npogormKaeT-
CS NPOLIECC N3MEPEHUS pacxoda M HaKonneHns obbema.

Ecnu anutensHocTb oTcyTcTBUMs Y3C NpeBbICUT BpeMs UHepuuu,
To pukenpyetca HC Het Y3C, npekpallaetcs HakonneHue obbema,
WHOUUMPYETCS HyneBoe 3HayeHue pacxoda M HadvHaeT pabotaTtb
cyeTyunk BpemeHu otcyteTenda Y3C.

B cnyyae nosieneHusa Y3C pacxogomep BO306GHOBMASIET n3amMepeHune
pacxoda u HakonneHne obbema co 3Ha4yeHUs obbema, HaKOMMEHHOro K
MomMeHTy nponagaHunsa Y3C. Bpema otcytctBus Y3C dukcupyetca B
apxuse.

Ecnu ckopocTb NOTOKa XNOKOCTM NpeBbIaeT 3HavyeHne Vmax (Makcu-
MarnbHasi CKOPOCTb MOTOKa), YCTaHOBMEHHOE B MeH HacTpouku us-
mepeHun /| Obpabotka pesynbTaTtoB, TO dukcupyetcs HC npes.
Makc. pacx., fnpekpallaeTca HakonneHne u apxmeupoBaHue obbema,
HO NpOJOIKaeTCs M3MEepeHVe U UHAWKaAUUSA M3MEPEHHOro 3HayeHus
pacxoaa.

Ecnu 3HayeHue pacxoga 6onblue yCTaHOBMEHHOrO 3HaYeHUS BEpPXHEWN
yCcTaBku no pacxogy B MeHo Hactpouku usmepenHun /| ObpaboTtka
pe3ynbtaTtoB BY (BepxHsis ycTaBka) UMM MEHbLUE 3HAYEHUSI HUDKHEN
yctaBkn HY (HmwxkHasa yctaBka), To dmkeupytotes kogsl HC (npeB. Bepx.
ycTaB. WM MPUH. HUXH. YycTaB. COOTBETCTBEHHO), MNpPOAOSKaeTCs
HakonneHve obbema n uamepeHve pacxoga.

MNpu namepeHuun Tenna otkas nwboro KkaHana (pacxoga, Temneparypbl
WUNW AaBneHusl) UM NpeBbleHNe YCTAHOBMEHHOIO rpagneHTa Temne-
paTypbl NPUBOAUT K OCTAHOBKE HakonneHusa Tenna. Npu npeBbileHnm
YCTaAHOBMEHHbIX FPaHWL, MaccoBOro pacxoga (ukcupyeTcs COOTBET-
cteytowwaa HC, HakonneHne Tenna npogornkaeTcs.

B cnyyae BO3HUKHOBeHUS HeucnpasHocTn unu HC npexage Bcero cne-
AyeT NpoOBEpPUTD:

Hanuyne n COOTBETCTBME HOPMaM HanpsKeHUs NUTaHWUs Ha BXoae pac-
xogomepa 1 3apsaga akkymynstTopHon 6aTtapeu;

- HagexHocTb nogcoeanHenusa uenen MOA, TMNC vnu gaTymka AaBneHus;
- Hanu4yune XXMOKoCTu 1 ee ABMXKeHUs B TpybonpoBoae;
- OTCYTCTBME CKOMSEHNA rasa B MecTe ycTaHoBku MIA.

Mpn NonoXxuTenbHbIX pe3yrnbTaTax NepeyvncrieHHbIX Bbllle npoBe-
POK criegyeT o6paTUTLCA B CEPBUCHBIN LIEHTP (pernoHansHoe npeacra-
BUTENbLCTBO) UMW K N3rOTOBUTESIO U34ennsa ans onpegeneHns BO3MOX-
HOCTM ero garnbHenLen aKcnyaTauum.
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6. TEXHWYECKOE OBCNYXXUBAHUE

6.1. lpK KaxgomMm MCrnonNb3oBaHMM pacxogoMepa ero pekomMeHgyeTcs nog-

6.2.

6.3.

6.4.

6.5.

6.6.

BepraTtb OCMOTPY C Liefibi0 KOHTPOnS:
cobntogeHnsa ycrnoBuim aKcnnyaTauum pacxogomepa;

HanNU4uns HanpsKeHnsa NUTaHusa B 3aJaHHbIX Npeagenax;

OTCYTCTBUS BHELLUHUX NOBPEXAEHUI COCTaBHbIX YacTeln pacxogomMepa;
HaOEeXHOCTU ANEKTPUYECKUX U MEXAHNYECKUX COEOUHEHNIA.
HecobniogeHne ycnosuin akcnnyataumm pacxogomepa B COOTBETCTBUM
c nn.1.2.6 n 2.1 MOXeT NpPUBECTM K OTKa3dy npudopa nnun npesbILLEHNIO
A0MYCTUMOrO YPOBHS MOrPELLUHOCTM N3MEPEHUN.

BHelwHMe noBpexageHus Takke MOryT MpMBECTUM K MPEBbILWEHMNIO
AOMYCTUMOrO  YPOBHSA MOrpeLlHOCTM  u3mMepeHun. [lpu  nosiBneHun
BHELUHNX MOBPEXOAEHUN M3genusa wunu kKabensa nuTaHus unum CBs3K
HeobxoomMMo o06paTUTbCs B CEPBUCHBLIN LEHTP WU pernoHanbHoe
NpeacTaBUTENBLCTBO ANA onpeaeneHnss BO3MOXHOCTU ero AarnbHenLwen
aKcnnyaTauum.

Hannuyne HanpspkeHus nutaHus pacxogomepa onpegensieTca no Hanu-
YN MHOUKaumM, a paboTocnocobHOCTb Mpubopa — NO coaepXaHuio
NHOUKaLMM Ha gucnree pacxogomepa.

Pacxogomep no BMAy UCMOMHEHMSA U C Y4ETOM YCMOBUIA 3KCMNnyaTaumm
OTHOCMUTCS K U3OenusM, PEMOHT KOTOPbIX MPOM3BOOUTCS Ha cneuunanu-
3MpPOBaHHbIX NPeanpuATUAX, Mo NpeanpPUATUN-U3rOTOBUTENE.

Ha mecTe akcnnyaTauum BbISBASETCS HEUCNPABHOCTb C TOYHOCTbIO
Ao coctaBHoun vactu: B, MOA, agantep nutaHusa, kabenun cBs3un; 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 cmeweHue dTO.
"ny©okunii paspsan akkyMmynaTopHon 6aTtapen MOXET NPUBECTU K BbIXO4y
n3 ctposs Ab unu pacxogomepa. Bo nsbexaHme atoro Heobxoanumo co-
6niogate nNpaBuna  aKkcnfyaTauuum u npasuna XxpaHeHus AB  (cm.
nn.2.3.3 1 7.3 HacTosILLero pykoBoACTBa).
OTtnpaBka npubopa Ana NpoBeAeHMs NoBepPKU, NMMBO peMoHTa OOoImKHa
NPOM3BOAMTLCA B MOMHOM KOMMMeKTauun ¢ nacnoptom npubopa. B co-
NPOBOANTENbHbIX AOKYMEHTaX HEeOOX0ANMMO yKa3sblBaTb MOYTOBbLIE pPekK-
BU3NTbI, TenedoH n akc otnpasuTtens, cnocob n agpec obpaTHon ao-
CTaBKM, a TaKkKe BHELLUHME NPOSBEHNS] HEUCMPABHOCTH.
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7. YIIAKOBKA, XPAHEHUE U TPAHCINOPTUPO-
BAHUE

7.1. CocTaBHble 4YacTu pacxogomepa yKrnaablBarTCA B TPAHCNOPTUPOBOY-

7.2.

HYIO CYMKY, B KOoTopon pasmewiatotrca Bl, N3A n komnnekt kabenen,
WHCTPYMEHTOB W MpuHaanexHocten. Tyga ke nomeltaetcs nacnopt
npmnbopa n dnelw-HakonuTenb ¢ NPorpamMmmMHbiM obecneveHmeM. TpaHc-
NOPTMPOBOYHAS CyMKa CIY>XUT OIS XPaHEHUSA U TPaHCNOPTUPOBKN pac-
xogomepa B npouecce akcnnyatauuun. lMpu noctasBke noTtpebutento
TPaHCNOPTMPOBOYHAsA CyMKa yKnaablBaeTCsl B TPAHCMNOPTHYIO YNaKoBKY.
XpaHeHne pacxogomepa OOSDKHO OCYLLECTBMAATLCSA B TPaHCMOPTMPO-
BOYHON CyMKE B COOTBETCTBMM C YCrOBMSMU XpaHeHuss 1 cornacHo
FOCT 15150. B nomeLleHnn ans XpaHeHUs1 He OOSMKHO BbITb TOKOMPO-
BOASILLEN MbINK, NAPOB KNCMOT, LEeoYen, a Takke rasos, Bbi3blBaOLLNX
KOPPO3M1IO 1 paspyLUatoLLMX N30NSALMNIO.

Pacxogomep He TpebyeT cneunanbHOro TeEXHNYECKoro obecnyxmnea-
HUS NPU XpaHEHUK, KPOME aKKyMynsTopHon GaTapen.

7.3. XpaHeHne akKymynsaTopHOW OaTapen [OOMKHO OCYyLeCcTBNAATbCA OT-

7.4.

OEerbHO OT npm60pa B CyXOM nomMmeLwieHnn B 3apAa>XeHHOM COCTOAHUN.

BHUMAHMUE! He donyckaemcsi xpaHeHue Ab e pa3psi)KeHHOM
COCMOSsIHUU.

XpaHeHne AB gonyckaeTcsa npu TemnepaTtype OKpy)Xatollero Bo3-
ayxa ot nntoc 10 go nntoc 30 °C.

B npouecce xpaHeHust 6GaTapeto HeobxoaMmo 3apskaTb C Nepuo-

ANYHOCTbIO HE pexe ogHOoro pasa B 6 mecsues. [lepen ncnonb3oBaHm-
eM Ab Takke gormkHa 6bITb MONMHOCTLIO 3apshKeHa.
Pacxogomepbl MOryT TpaHCNOPTUPOBaTLCA aBTOMOOUNBbHBIM, PEYHbIM,
Xenes3HoAOPOXKHbIM N aBUALMOHHBIM TPAHCNOPTOM (KpOMe HerepmeTu-
3MpOBaHHbIX OTCEKOB camMosieTa) npu cobniogeHnn crnegyrwmx ycno-
BUN:

- TPAaHCNOPTMPOBKA OCYLLECTBNSAETCA B YyNAKOBKE N3rOTOBUTENS;

- OTCYTCTBYET NpsiMoe BO3AenCcTBne Bnaru;

- TemMnepaTtypa He BbIXOAUT 3a npegenbl oT MMHyc 25 go nntoc 55 °C;

- BNaXXHOCTb He npeBbiwaeT (951£3) % npu Temnepatype o nntoc 35 °C;

Bnbpaums B gnanasoHe ot 10 go 500 Iy ¢ amnnutygon go 0,35 mm un
yckopeHuem Ao 49 m/c?;

- yaapbl CO 3Ha4YeHneM MMKOBOro yckopeHus ao 98 m/c?;

YINOXEHHbIE B TPaHCMNoOpTe pacxo4oMepbl 3akpensieHbl BO m3bexaHue
nageHusi U coygapeHun.

BHUMAHME! Onsi coxpaHeHus1 cpoka cayx6bl 6amapeu, npu

memnepamype cebiwe narc 35 °C cpok xpaHeHusi npubopa He
dosmkeH npeebiwams 30 OHel.
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8. MOBEPKA

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

neneesa» 27 aBsrycta 2021 r.
MexxnoBepoyHbIM NHTepBan — 5 ner.
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NMPUNTOXXEHUE A. Bua coctaBHbIX YacTen pacxogomepa

f B AR || —
I =\

YPCB B3JNET nPU

233"

¥ B3NET

o o S .

L

. =

290*

A
A\

a) B CO CTOPOHbI KPbILLKK

99*

v\

6) B1A, CO CTOPOHbI Pa3beMOB NMUTAHUSA U CBA3N
* - CNpaBOYHbLIN pa3mep

Puc.A.1. Brop1yHbIn n3amepuTenbHbIN Npeobpa3oBaTenb.
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Pacxogomep-cyetunk ynerpassykoson YPCB B3JIET IMPL

g h (602 (T T M 1) 2|7, o [ ————————— =10...30B
MoTpebnsaeMasn MOLLHOCTD ........ccceeeeeercuveensennnnes He 6onee 15 BT
TeMnepaTypHbIA ONAMNA30H ......ccccccenreeeeeeeeeeeeeeeeee e -10...450 °C
LT i RO s asonnpsnib i T IP 67

CepuiiHbin HoMep:  XXXXXXX

// B3/NET www.vzljot.ru

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

( m3A1 |( naaAz2 | 8UKa ( Rs-a85 ) 8UIKa
L[ PEAXI L[ B/DATA+
N - N| __ A/DATA-
E|  PEAX2 E[  GND_EXT
(tncx ) Tnc2 ) posemca (wmn. ] suma
1 PTx.1 1] PULSE_OUT.1
2| LEADxI 2| PULSE_OUT.2
3| LEADx2
4 PTx.2
5 SHIELD suITka
6 : N E +VIN
o o) [2 +VIN
201/ [3 GND
posemka 4 GND

1 PRESSURE.1
0 2| PRESSURE.2

Bo3moxHas cxema nodknoyeHus damyika oassneHus

_l_ +lbix | Mpeobpasosatens
Bropmanon SRESSURE 1 I: +Unut AaBnexHus
npeobpasosatens PRESSURE.2 +U NCcTOYHUK
I_ -U nUTaHuA

Puc.A.3. MapknpoBKa KOHTaKTOB U 0003Ha4YeHue CUrHarnoB Ha pa3bemax BIl.
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1 — nuyeesas naHesnb; 2 — pa3beMbl Oris MOOKIHOYEHUSS 0amyuKko8
memnepamypsbl; 3 — oucrnnel; 4 — pasbemM 05151 NOOKAYeHUs damyuka
OaernieHusi; 5 — pasbembl cesidu ¢ [1OA; 6 — knasuamypa, 7 — pasbem
8HEWHe20 anekmponumaHusi, 8 — pa3bemM UMIYIbCHO20 B8bIX00a;
9 — pasbem uHmepgpeltica RS-485; 10 — pasbvem uHmepgetca USB;

11 — mecmo 0ns yecmaHo8KU niomMbupo8oYHOU HaknelKu;, 12 — Kpbiuwka
Brl.

Puc.A.4. Bug Bl ¢ OTKpbITOW KPbILLKOMN.
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* - CNpaBOYHbIN pasmep
1 — usnyyarowasi MNIOCKoCMs,; 2 — ommMemka akyCmu4ecKoao ueHmpa.
Puc.A.5. Npeo6pasoBaTtenb anekTpoakycTudeckumn MNIA H-222.
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_ 00 | 15
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1 — knasuamypa; 2 — rnnombuposoyHas Yawka; 3 — na3 O ycmaHo8Ku
Kapmel namsamu; 4 — nnacmmaccosbil akpaH, 5 — yanybneHue 8 akpaHe 05
rnnombéuposaHusi.

Puc.A.6. bnok knaBuaTtypbl.
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NMPUNTOXXEHUE B. YHnBepcanbHbIN BbIXOA4 pacxogaomMepa

XP11 Pulse output
10k KoHT. Llenb

+5V_EXT
— P . 1 |PULSE_oUTH

0,75A 2 |PULSE_OUT?2
PulseJ_I_ ’ = /|

100k

GND_EXT ¢

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

[na obecnevyeHnss CONpsXXeHUs C PasfnnYHbIMU TUNAMU MPUEMHU-
KOB OKOHEYHbIM Kackaf yHMBepcanbHOro Bbixoda MoXeT paboTaTb Kak
Npy NUTAHMM OT BHYTPEHHEro pasBsi3aHHOrO UCTOYHMKA NUTaHMs (ak-
TUBHbIN PEXUM), TaK N OT BHELLUHEr0 WUCTOYHUKA NMUTaHUA (MacCUBHbIN
PEXMM).

B aktMBHOM pexume amnnutyga vMmnynbca He meHee 3,0 B npwm
TOKe Harpy3kmn He 6onee 100 MKA.

B naccmBHOM pexunme gonyckaeTcsi MMTaHne OT BHELLHEro UCTOY-
HWKa HanpsKeHMeM MOCTOSIHHOro Toka oT 5 Ao 24 B, gonyctumoe 3Ha-
YeHne KOMMYTUPYEMOrO ToKa Harpy3sku He 6onee 0,3 A.

[AnvHa NnuHUK cBA3n yHMBepcansHoro Boixoga — 4o 300 m.

Ta6bnuua b.1. Bo3MOXHble Ha3Ha4YeHuUs Ansa yHUBepcanbHOro Bbixoaa npwm
paboTe B YaCTOTHOM, UMMYSIbCHOM U JIOFTMYECKOM pexumax

ObGo3HayeHune | Pexum paboTbl YyHUBEPCATbHOMO BbIXOAa
HanmeHoBaHve napameTpa B CTpOKe y 3 B
NapameTp YaCTOTHbLIN | UMMYNbCHBLIN | NOrMYEeCKNi
Bbixog 3akpbIT Het X X X
Pacxog npu npamom HarnpasrieHum o+ ”
noToka
Pacxop npu obpaTtHoM Hanpasre- 0- "
HUW NOTOKa
Pacxog npu niobom HanpasneHun |Q| 9
noToka
O6bem npu NpAMOM HanpasieHUn Ve 9
noToka
O6bem npu obpaTtHOM Hanpasne- V- .
HWUW NOTOKa
O6bem npu nobom HanpasneHum |V| 9
noToka
r:ng%;(;:ﬂgeHanpaBneHwﬂ noToka |3 - noToka 9
HeT ynbTpasByKkoBOro curHana Het Y3C X
Pacxop 6onblie BepxHen yctaskn | Q > QB. Y. X
Pacxon MeHblLLe HKHE yCTaBKK Q <QH.Yy. X
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NMPUNOXEHUWME B. HazHayeHue u 0003Ha4YeHue KHOMNOK

KnaBuaTypbl
Tabnuua B.1.
Ob603HayeHne HasHayeHune KHonku
A Mpun BbIGOPE NyHKTa MEHI0, NapaMeTpa, apXUBHOM 3anncu, 3Ha4eHns U3 cnmcka —
nepemMeLleHne No MEeH UK CrCKy BBEPX.
v Mpun BbIGOPE NyHKTa MEHI0, NapaMeTpa, apXUBHOM 3anncu, 3Ha4eHns U3 cnmcka —

nepemMeLlieHne no MeHK Ui CNUCKy BHNS.

1. MNpwn BbIGOPE NYHKTA MEHIO, 3HAYEHUSA N3 CNMUCKA — NEPEMELLEHNE MO MEHIO UK
CMUCKY BIEBO.

2. Mepexoa 13 MEHI0 HWKHETO YPOBHSI B MEHIO BEPXHETO YPOBHS.

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

4. MNpn yCcTaHOBKE 3HAYEHUS YNCNOBOW BENNYMHBI — POPMUPOBAHME MUTAOLLErO
Kypcopa ans nopaspsiaHON KOPPEKTUPOBKM YMcna.

1. MNpwn BbIGOPE NYHKTa MEHIO, 3HAYEHUSA N3 CMUCKA — NEPEMELLEHNE MO MEHIO UK
CMNCKy BMNpaso.

2. MNepexoa U3 MeH0 BEPXHEro YPOBHS B MEHHO HUXKHETO YPOBHS.

3. Mepexop 13 ntoboro NnyHKTa OCHOBHOIO MEH0 B MeHI0 U3mepeHus.

4. Mpwn yCcTaHOBKE 3HAYEHUS YNCOBOW BENUYNHBI — BblOENEHME Ynucna CBeTNo-
cepbIM LBETOM ANd NocneayoLen KOppeKTUPOBKA.

5. lNpwu BbIGOpE 3HAYEHUS U3 CNIUCKA — OTKPbITUE TabNULbl BO3MOXHbIX 3HA4YEHUN
BEMVYUHbI.

1. Mepexo OT OCHOBHOIO MEHIO K MEHIO UINN OKHY HXKHETO YPOBHS.

2. MNpwv ycTaHOBKE 3HAaYEHNS YNCIIOBOW BENTUYUHBI — NEPEXOL B PEXMUM peaaKTu-
poBaHWs NapameTpa.

3. MNpu BbIGOPE 3HAYEHNS U3 CNUCKA — OTKPbITME TabNMLbl BOSMOXHbIX 3HAYEHWIA
BENNYUHDI.

4. BbinonHeHue onepauuy, BBOA BbIGPaHHOro UNn 3alaHHOro 3Ha4yeHusl napa-
MeTpa.

1. I'Iepexop, N3 MEHK HMXXHEero ypoBHA B MEHIO BEPXHEIO YPOBHA.
2. OTKa3 oT BBOgA M3MEHEHHOIO 3HAYEHNS Ymcna unm napamMeTpa.

HaGop 4n1cnoBoro aHa4yeHnst yCTaHOBOYHOrO napaMmeTpa.

BBog AeCATUYHOM TOYKM.

BBeopa 3Haka oTpunuaTeribHOro YncrioBoro 3Ha4vYeHna napameTpa.

MENU

I

BbICTpbIN Nepexos B OCHOBHOE MEHIO.
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NMPUNTOXXKEHUE I'. Cuctema MeHI0 pacxogomMepa

OCHOBHOE MEHIO
m Bpema= XX XX XX
mflata = XX XXXX
- U3mepeHus
- Hactponku
- ApxuBbl
-> O npubope

WY

M3MEPEHUA
XXXXX My
XXXXX mfc

XXXXX m®
XXXXX w3

=Q
ayVv =
nV+
nV-
->HC
-> WU3mepeHue Tenna

m Craryc: HauMeHogaHue
» 3anyck n3mepeHuit «<komaHdar
- [lononHuTenbHo

— Puc.l".2

PACLUN®POBKA HC
mHCO: kpar. notepa¥3C -
mHC1: HerY3C -
mHC2: Hekopp. ckop. Y3C -
mHC3: npes. Makc. pacx. -
m HC4: npes. Bepx. ycTaB. -
® HC5: npwH. HUXH. ycTaB. -

« M

Y

HACTPOMKM

- Hactpoiiku nsmepeHui
- Hactpoiku nepudpepum
-> CucTeMHble HaCTPO KM
» WHnumnusaumua <« komaHoa »

— Puc.l".2
— Puc.".2
— Puc.l".2

Y

MPOCMOTP APXVUBA

- MpocmoTp 3anucen

- YpaneHue Bcex 3anuceit

- HacTpoiiku kapTbl

» Mepuoa: <« 3HayeHue »

OONONHUTENBHO

X XXXXXX MK
X XXXXXX mke
XXX MKC
XXXXXX  Kkmlc]
XXXXX

m dt

m dtpacy
upP
uCuam
uKr

u Nuzm X
m YcuneHune = X
® MowHocTtb = X

— Puc.l.3
— Puc.l.3
— Puc.l".3

\

O NPUBOPE
YPCB B3NET MNPL
m 3aB. N = XXOXXXXXXX
Banet MNPL
= [10 = 23.06.01.00
= KCNO = 0xB271

- WUpentudpmkarop mogyns

I

WAEHTUOUKATOP MOAOYNA
= 23.06.01.14

Puc.l'.1. MeHio «<MSMEPEHUSA» /| «<HACTPOUKWN» | «MPOCMOTP APXUBA» /

«O MPUBOPEN».
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— PACLUM®POBKA HC
mHCO: cron Hakonn.
m HC1: oTk. AT. pacxoaa
mHC2: Q<0
mHC3: otk.Ar. Temn. 1
m HC4: otk. Ar. Temn. 2
®m HC5: otk. AoT. gaBn.
mHC6: t1-t2<dt
mHC7: G>GsH
Puc.l'l &= W3MEPEHUE TEMJIA m HC8: G <GHH
nG = XXXX Ty
mE = X.XXX Txanly| | ™ KAHAI ABJIEHUA
M+ = X.XXXX T m CTaTyc:  HaumeHosaHue
= W+ = X XXXX T = Puam X. XXX MMa
= Pusu = XXXX Ma KAHATN TEMMEPATYPbI 1
>HCnotenny =  --------- - .
m CtaTtyc:  HaumeHosaHue
- KaHan paBneHus < .t XX. XXX °C
- KaHan temnepatypsbl 1
~ KaHan Temnepatypbi 2 <«—>»| KAHAJ TEMMEPATYPbI 2
= Craryc: HaumerogaHue
Puc.l1¢=  HACTPOMKM U3MEPEHMI! = XXXXX €
- O0BbeKT: <« Homep » > Puc.l4
- MapameTpbl TpyObI > Puc.l4
- MapameTpbI XnaKocTu > Puc.l4
- MapameTpbl n3mepeHUi > Puc.l4
-> ObpaboTka pe3ynbTaToB > Puc.4
- [lononHuTenbHbIe NapaMeTpbl > Puc.l 4
- MapameTpbl pacyeTa Tenna > Puc.l'5
Puc.l1 <—— HACTPOWKW NEPUDEPUN
-> Hactponka RS-485 —— Puc.5
- YHuBepcanbHbIN BbIXOA ——> Puc.l 6
Puc.l1 <—— CUCTEMHbIE HACTPOUKHU
-> YcTaHoBKa AaThbl U BpeMeHH ——> Puc.l7
-> HacTpoiiku nHankaumm —> Puc.l7
- Crartyc npubopa ——> Puc.l7

Puc.l'.2.

MeH10

«PACLLMWDOPOBKA HC» |/

«M3MEPEHUE TEMNA» |/

«HACTPOWUKN UBMEPEHWUN» | «<HACTPOWUKN NEPUDEPUN» /
CUCTEMHbIE HACTPOWUKW».
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Puc.l"1
PAN

MPOCMOTP APXUBA
- lMpocmoTp 3anucen

-> YpaneHue Bcex 3anucen
-> Hacrpoiika kapThbl
» lMepuop < 3HaYeHue »

Y

4_

0eHb. MeC.200 Yac:MUH:CeK

mTp = XX XX:XX u:m:ic
m Towwm6. p = XX:XX:XX y:m:c
m V4 = X.XXXX m3
m V- = XXXXX m3
m HCpacx = ------

B Quue = XXXXXX M3y
m Qmakc = XXXXXX ™y
- Tenno

-> Hapacraowmm ntorom

- lMounck 3anucu

W )

> YOANEHWUE BCEX 3ATMUCEN

» YoanuTb Bce 3anuUcu: KoMaHOa
m Craryc: coobuweHue

HACTPOWKU KAPTHI
L] CTaTyc: HaumeHoBaHUue
= Bcero XXXXXXX 3an.
m 3aHATo XXXX 3an.

» dopmar. KapTbl: « KomaHda »

Puc.l.3. MeHio «[TIPOCMOTP APXUBA».
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> TEMNO

0eHb. MeC.200 Yac:MUH:CeK
mTp = XX XX XXu:m:c
® Towwmb. T = XX:XX:XXu:m:c
= M+ = XXXXX T
n W+ = XXXXX Tkan
m HCtenn = ---------
® GMUWH = XXXXX T1lv
m Gmake = XXXXX  T1ly
= ticp = XXXX °C
= t2cp = XX.XX °C
m Pcp = XXX MMa

“» HAPACTAIOLLM UTOTOM

OeHb. MeC.200 Yac:MUH:cek
= Tp = XX XX:XXu:m:c
m Townb. p = XX XX:XXu:m:c
m Towub. T = XX:XX:XXu:M:c
s V+ = XXXXX m3
m V- = XXXXX m3
= M+ = XXXXX T
=W = XXXXXX Tkan

|

MOUCK APX. 3AMNUCH
Beepute Bpems 3an.

» JO0Oo0 ooooon

m coobujeHue




Y

CO30AHME OBBEKTA
-3apaTh UMs 06BLEKTa
» HacTpoitku no ymony: 4xomandar
- Co3faThb Konun obbekTa

Iﬂ

Puc.l2 = NAPAMETPbI TPYBEbI Puc.l.2 PABOTA C OB bEKTAMU
» Cx.ycT: < 8blbpamb » m 00beKT = <« Homep »
» Lokp = 000000 wm » 3arpy3utb HacTp.: <« komaHda P
» DHap = 000000 wm ->Co3aaHne 06beKTa
» Dnaa = 000000 wm u Kon-Bo 06bekToB XX
» Mar. cTeHku: «8bi6pams »
» her - 0000 wm | Puc-T.2 < BONONHUTENbHBIE NAPAMETPbI
 Cer = XXX kmle ndT0 = XXXXXX  MKc
» Mar. nokp: <«8bi6pams » mPpon = XXXXXX mke
> d = 000000 wm - Kanubposka Hyn. cmeweHns
» Lo6 = 000000 wm - Kanu6poBka Hyns Ha notoke
u Lo6. pex = XXXXX MM - KanubpoBka gon. 3agepxku
Puc.l'2 < MAPAMETPbI XXUOKOCTHU
» Tun xupKocTn: < 8bibpams » L KANWBEPOBKA HYN. CMELLEHWUS
>tk =0000 ¢ mdt = X000 mke
uCrab = X.XXXXX kmlc »dT0 = 00000000 wmke
mBaskoctb = XXXXX  cCr m dt0 cpepHee = X.XXXXX Mkc
= » 3anyck <« KomaHOa »
Puc.2 <<= NAPAMETPb| U3MEPEHUU
» Tun paTunkoB: <« 8bibpams P L
» ®das. ckop =[00000 kmic l( l-\;tlgl BROBIA E};](.I);(')(Hx;)\()rlo?-rﬁ:((f
> taaty 000000 -c u dt = XXXXXXX MKe
» faoHpa: <« 8bl6pams P n P = XXX MKC
» Kon.nmn.sonaa = [/l " Cuam = XXXXXX kmlc
» Hanp. 3oHpa: <« 8blbpamb» n dT1 = X.XXXXXX MKC
» APY: <« KomaHda » n dT2 = X XXXXXX MKC
» Yeunenwve = [J[J[] ® Bpems fo KoHua = X ¢
» Mopor oGHap = ggggg 7 » Jran: =  <«8blbpamb >
» Tmin = .L/mke » 3anyck: = < »
s Tmax = D000 Dwe it e
» KAITMBEPOBKA [OMN. 3AQEPXKU
Puc.2 <<= OBPABOTKA PE3YNIbTATOB u Cuam = XXX kmle
> Meauawa = [J[J » Poon = DUOL0 ke
> Apncpm. ycp = Uﬂg ® Poon.Tek = X)000X  MKe
: l\al'r’r;auxHep : o0n00 Mlz » 3anyck: < KomaHda »

» Makc. yckop = 00,0007 wiez

» 3Hak noToka: <« 8bibpamb P
» Otceuka = 0000 My
» HY = 0000 My
» BY = 000000 wyy

BBOJ UMEHWN OB BEKTA

u [lonHoe ums: HaumeHosaHue
Wms: 06bekT

» Homep oog
CO30AHME KOMUN OBBEKTA

= B o6bekT: HaumMeHogaHue

u 3 obbekTa: HaumeHogaHue

» Co3paTb Konuio: <KomaHOaw

Puc.l4. MeHio «MAPAMETPbI TPYBbl» / «[TAPAMETPbl XWAKOCTU» |
«MAPAMETPblI NBMEPEHUW» | «OBPABOTKA PE3YJIbTATOB» /
«PABOTA C OBBEKTAMW» / «0ONONTHUTEIbHbIE

NMAPAMETPbI».
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Puc.l 2 <

Puc.l .2 <

NAPAMETPbI PACYETA TEMNA —»1 NIPEOBPA30BATE/b OABNEHUA
> Tun: <6bibpams» » Usmepenne P: < Komarda »
> Muw. paswocts t = LT °C > D,Man:son I: <« 8bibpamp»
->Mpeobpa3soBatent AaBreHns | » [vanasoH P: < 8bI6pamb»
= TNC1 (nopatouwi Tp.) B » Partm = [ mmpr.cr.
->TNC2 (o6paTHbM Tp.) - » Poor = JOO000  wna
> GHH = LOLO0 x14 .l = X0 MA
> GBH = J00000 w14 mlpac = XXXX MA

L TNC1 (NOJAIOLLUNA TP.)
» UsmepeHue t: <« KomaHOa »
» Tun TMNC: <« 8bl6pamb»
»toor = LUOOO0 °c
mRusm = XXXXXX  Om
=R = XXXXXX  Om
—> TNC2 (OBPATHbINA TP.)
HACTPOWKA RS-485 » U3mepeHue t: <« KomaHOa »
» Aapec = o » Tun TNC: < 8bi6pams »
» CkopocTb = <« 8nibpams» bop »toor = LUOO00 °c
» Baittosblit TaitmayT = [/[J[] mc mBRusm = XXOXXX  Om
> 3apepiaRTC = LU we SR = X000 Ow
» Tun npotokona <« 8blbpams >
-> CTaTucTka onpocos o CTATUCTUKA ONPOCOB
» Bcero = X
» CBoux = X
» Owwnbka CRC = X

Puc.I.5. Menio «MAPAMETPbI PACYETA TEMJIA» / <HACTPOMKA RS-485».
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Puc.2 <<=  YHWBEPCANbHbIA BbIXO[
: » Tun Bbixoga:  <«YacmomHbiii » _
I |- HacTtpoiika S YACTOTHbIW BbIXO[
: » Mapam.: <« 3HayeHue »
i—— YHWUBEPCAMbHbIA BbIXOA :"P =K€UUUUU-U<UU "Ma"/ M:
. . acyert KP: KomaHda
oo v Qen =0000000000 wits
| »aun = L000000.000 wey
:L 1 YHMBEPCANbHbIN BbIXOR > Fvac = /LT ry
| | » Tun Bbixoma: < Jlozuyeckuii » » AKT. ypOBEHb: < 3HaqeHue »
| | >Hacrpoitka «— mFrek = XX My
: m CocTosiHMe: coobuweHue
L4 YHUBEPCATNbHbIA BbIXOA
» Tun Bbixopga: <€ OmKoYeH » .. UMNYNbCHbIW BbIX0O[
- Hacrpoiika < » Mapam.: < 3HayeHue »
» Kl = UUUU.UUUUUUMWW
» Pacyert KI: <« KomaHOa »
»QBn = Oo0o0ooaonn we
» Tumn = [J[J[] MmC
» AKT. ypOBEHb: <« 3HayeHue »
m CocTosiHMeE: coobujeHue
—> NOrMYECKUM BbiX0d
» Mapam: <« 3HayeHue »
» AKT. ypOBeHb: <« 3HaveHue»
m CocTosiHMe: coobueHue
—> ! BbIxoZ OTKM0YeH !
Haxoagutca B
MaccuBHOM COCTOSIHUM

Puc.l".6. MeHio «YHUBEPCAJIbHbIA BbIXO[».
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Puc. 2

YCTAHOBKA OATbl U BPEMEHU
» Bpema = OO.00.00 o000

Puc. 2 <=

HACTPOWKA MHAMKALMW
» Pa3m. pacx: <« 8bI6op »
» OtobpaxeHue: < gbibop »
» lMoacrteeTka: <« 8blbop »

Puc. 2 <

CTATYC NMPUBOPA

D OTKa3bl = =====mem oo emm e e e eem e
m [lnTanue: coobueHue
m YpoBeHb 3apsiga: = XX %
m OctaBw. Bpemsi: = XX Y:m

—>

PACLLM®POBKA OTKA30B
mOT0: pacw. noptoB GPIO
mOT1: pgpanBep knaBuar.
mOT2:  KoHTp. 3apspa bar.
mOT3: BHewHen eeprom
mQOT4: cucrT. BcTp. hannoB
mOT5: RTC
mOT6:  cucT. XpaH. HacTp.
mOT7: 3agaym knaBuar.
mOT8:  3agaum chann. cucr.
mOT9:  3apgaum apxuBauum
mOT10: 3agaum npunox.
mOT11: 3apaum Modbus
= 0T12: USB
®OT13: 3apayum meHw
= Q0T14: NIUC
®OT15: Nor Flash

Puc.l.7. Mevio «<YCTAHOBKA OATbl U BPEMEHU» /| «<HACTPOUKA NHOMU-
KALUUWN» | «CTATYC NMPUBOPA» / «PACLUMDPPOBKA OTKA3OB».
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