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HacTtoawunn OoKyMeHT pacrnpocTpaHseTcs Ha umdpoBon pacxono-
Mep-cyeTyuk ynbTpassykoson YPCB B3JIET lMPLU (nanee — pacxopo-
Mep) N NpeaHasHayeH ans 03HAKOMIEHNSA C YCTPOMCTBOM pacxo4oMe-
pa 1 NOpPSAKOM ero aKcnnyaTauum.

B cBs3M ¢ NOCTOSAHHOM paboTon NO yCoBEepLUEHCTBOBAHMIO Npubo-
pa, B pacxogomepe BO3MOXHbl OTNINYNSA OT HACTOSILLErOo pyKOBOACTBA,
He BNUAKOLLME Ha METPONormyeckne xapakTepucTukm n yHKUNOHarb-
Hble BO3MOXXHOCTM npubopa.

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

MEPEYEHb MPUHATLIX COKPALLEHNI

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
AaTynKa, COOTBETCTBYET €ro oTobpaeHuto Ha gucnnee npubopa.

* % %

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

Pacxodomep-cyemyuk ynbmpa3ssykoeot YPCB BS3JIET [1PL] coom-
gemcmeyem mpebosaHusiM TexHU4YecKoeo peanameHma TaMOXXeHHO-
20 cowsa TP TC 004/2011 «O 6e3onacHocmu HU3KOBOJIbIMHO20 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 cnegyroLmx yCroBui:

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

2. MoHTax u nyckoHanago4Hble paboTbl NpoBefeHbl crneuvanu3npoBaH-
HOW opraHu3auuen, UMerLwen npaBo Ha BbIMOMHEHME [aHHOro Buaa
pabor.

Il. B cnyyae Bbixoga o6opyaoBaHnsa U3 CTPOSi, rapaHTUNHBLIN PEMOHT NPOU3BOAUT-
Cs B FOSIOBHOM WIIM permoHasibHbIX CEPBUCHbIX LiEeHTpaX, aBTOPU3NPOBaAHHbIX
no paborte ¢ obopygoBaHMEM TOProBown mMapku BaneTt, npu cobniogeHnn ycno-
BMM akcnnyaTtaumm u TpeboBaHui, yKasaHHbIX B 3KCMyaTaumMoOHHOW LOKYMEH-
Taumw.

[ll. N3roToBUTEND HE HECET rapaHTUNHbLIX 0653aTEeNbCTB B CrEAYOLWNX CryYvasX:
a) OTCYTCTBYET NacnopT Ha usgenve;
6) nsgenne MeeT MexXaHN4YeCKNE NOBPEXAEHNS;

B) usgenue XpaHunocb, TPaHCNOPTUPOBAroCb, MOHTUPOBANOCL UMK 3KC-
nnyaTMpoBanocb C HapyleHueM TpeboBaHWIiA SKCnnyaTaumoHHOW AO0-
KyMeHTauun Ha nsgenve;

r) oTCyTCTBYET UNu noBpexaeHa nnomoda ¢ NoBepUTENbHbLIM KINENMOM;

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

€) rapaHTusi He pacnpoCTPaHSETCS Ha pacxodHble maTepuanbl U geTtanw,
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-cyetumk ynetpassykoson YPCB BS3JET lPL, ¢ undpo-
Bon 0B6paboTkon MHGOopmMauMM NpegHasHayeH Ans onepaTtMBHOMO W3-
MepeHus cpegHero o6beMHOro pacxoga n obbema pasnmyHbIX NO CO-
CTaBy M BA3KOCTM aKyCTUYECKM MPOBOAALLUMNX XUAKOCTEN (BOAbI, KUCHOT,
Lenoyen, pactBopoB, MNynbf, HEPTU U HePTENPOAYKTOB, MULLEBLIX
NPOAYKTOB U T.4.) B HAaNOpHbIX TpybonNpoBoAax B passiMyHbIX YCIIOBUAX
aKcnnyaTauun, B TOM YMcne BO B3PbIBOOMACHbLIX 30HaX.
MHCTpyKuMa no akcnnyaTauum Ans pacxogomepa B3pbiBO3alLn-
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 @BTOHOMHOCTb MUTaHUSA pacxogomMepa, BO3MOX-
HOCTb MpeABapUTENbHOrO NPOrpaMMMPOBAHUSA UCXOAHBLIX AAHHbLIX MO
KOHTPONMpyeMbIM 06bekTam ¢ ymcnom He meHee 200, aBTomaTu3aums
HaCTPONKM M ynpaBneHus paboTon No3BONSAKT BbINOMHATbL OnepaTuB-
Hble M3MEepPEHMUs IKCMEPTHOro UNKN UCCneaoBaTenbCKOro xapakrepa, a
Takke NPOU3BOAWTbL MOArOTOBUTESNbHbIE PaboTbl MO MOHTaXy CTaumo-
HapHOro ynbTPa3ByKOBOro pacxogomepa.
. 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, MHAOPMALMKM HA MaTPUYHbBIA AUCHNEN U Ha NepPCOoHanbHbIN KOM-
netotep (MK) yepes nutepderic USB;

BO3MOXHOCTb CBS3M MO nocnegoBaTenbHOMy 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 TEXHUYECKNE XapaKTEPUCTMKM pacxogoMepa NpUBEAEHbI B

Tabn.1.

Ta6bnuua 1

HanmeHoBaHne napameTpa 3HayeHue napameTtpa | [Mpum.
1. KonnyecTBO KaHanoB n3mMepeHus:
- pacxoga 1
- gaBneHus 1
- TeMmnepaTtypbl 2
2. lnameTp ycrnoBHOro npoxoga Tpybonposoga, DN ot 20 go 5000 Mpum.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 DNSO BKNOUYMTENBHO NPOM3BOAUTCS TOSb-
KO C MOMOLLIbIO MarHUTHOW SIMHENKM.

2. Ana MN3A H-207 — go nntoc 130 °C.

3. Kpome BCTPOEHHOW akKyMynsaTopHoM 6aTapeun 1 NoACBETKN gucnnes.

1.2.2. Pacxogomep obecne4vmBaeT namepeHue cpegHero o6beMHoro pacxoga
npwn CKOpOCTN NoToka o 20 m/c B COOTBETCTBUMN C (POPMYIION:

Q=283 10%.v.D?, (1)
roe Q — cpeaHuit o6beMHbIN pacxon, M3/u;
V — CKOPOCTb MNOTOKa, M/C;
D — BHYyTpeHHUI gnameTp Tpybonposoaa, Mm.
YyBCTBUTENBLHOCTL pacxogomepa no ckopoctu notoka 0,01 m/c.
1.2.3. Pacxogomep MOXeT BbINOMAHATL OYHKUMM TenmocyeTymnka, T.e. umeeT
BO3MOXHOCTb pacyeTa creayrowmx napameTpoB npu nNonyyeHum name-
pUTENBbHOM MHGOPMAaUUKM OT BHELLHMX OATYMKOB TemnepaTypbl U OaB-
neHus, NMbo No MxX 4OroOBOPHbLIM 3HAYEHUSIM:
- MacCOBOro pacxoga NoToKa XUOKOCTH;
- TENNTOBOW MOLLIHOCTU NOTOKA XNOKOCTU;
- TENNIOBOW SHEPrUMN NOTOKA XXMUAOKOCTH;

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

NMPUMEYHAHWME. Tpu mncnonb3oBaHuMM pacxogomepa B KadecTBe
TennocyeTynka, N3MepeHHbIe 3HaYeHNs1 TEMMOBbLIX NapamMeTpPoB Tenso-
HOCUTENS ABMAKTCA CNPaBOYHBbIMU U UX METPOSIOTMYECKNE XapaKTepu-
CTUKM U HE HOPMUPYHOTCS.

1.2.4. TemnepaTypHble BXoObl pacxodoMepa paccyuTaHbl Ha NoAkmYeHne
No ABYX-, TPEX- N YETbIPEXNPOBOAHLIM CXEMaM N 06paboTKy curHanos
ABYX MNaTMHOBbLIX Tepmonpeobpa3oBaTeneln conpoTuBneHms Tuna Pt
nnu N ¢ HommHanbHbIM conpoTueneHnem 100 Om, 500 Om 1 1000 Om 1
Cc TemnepaTtypHbiMu kKoadduumeHTamm 0,00385°CL unu 0,00391°C*
cooTtBeTcTBEHHO no NOCT 6651.
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NMPUMEYAHWE. [onyckaeTca ucnonb3oBaHMe Tepmonpeobpaso-
BaTenen COnpoOTMBIIEHUSA C LUMMPOBLIM BbIXOAHbIM CUrHaroM nocpen-
cTBOM NHTepdencos RS-485, USB.

1.2.5. Bxog gaBneHust paccynTaH Ha NOAKNKYeHMe no 2-NnpoBOAHON CXeMe 1
0b6paboTKy curHanoB ogHoOro npeobpasoBaTenisi U3OLITOYHOrO 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.

MPUMEYAHWME. [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 3apsga akkyMynsiTopHon GaTtapen, a Takke Hanu-
4yne N pecypc BCTPOEHHOWN KapTbl NaMATU.

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 gna kapTbl o6bemom 64 MbanT. 3anucb Npon3BoaUT-
CSl HE3aBMCMMO MO BCEM KOHTPONMpYeMbIM O6bekTam U3MepeHns, Ync-
no kotopbix He MmeHee 200. PacnpeaeneHune namatn no obbekTam npo-
N3BOMbHOE.

1.2.8. OnekTponuTaHne pacxogomMepa OCYLLUECTBNSAETCA OT BCTPOEHHOW ak-
KyMynaTopHOM GaTtapen HanpsbkeHMem MOoCTosiIHHoro Toka 3,6 B, ot
BHELUHEero MCTOYHMKa NOCTOSAHHOro Toka HanpshxeHnem 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 3apsKEHHOM BCTPOEHHOW BaTtapen cocTaBnseT He MeHee 24 va-
COB MpW YCNOBWUK, YTO OMUCNSIEN OTKIOYEH N UHTEPdENC HEe UCMONb3Y-
eTcs, U He MeHee 12 YyacoB NpY CyMMapHOM BPEMEHU UCMNOSb30BaHUSA
ancnnest n nHtTepdencos He Bornee 2 vac.

Bo3MoXHO NnuTaHMe pacxogomMepa vyepes rHes3fo npukypmeatens ot
BGopToBoi ceTn aBToMObGUNA npu paboTtatowem gsuratene (3a WUCKMO-
YeHueM npouecca 3anycka gsuraTens).

1.2.9. YCTOMYMBOCTb K BHELUHUM BO34EWCTBYHOLMM (dakTopaMm B COOTBET-
ctBumn ¢ FOCT P 52931:

a) TeMnepartypa oKpyKarLlero so3ayxa.

- ons BTOpuyHOro npeobpasosatens (Bl1) — pguana3oH 3Ha4vyeHun
oT muHyc 10 go nntoc 50 °C (rpynna C3);

- Ana npeobpasoBartenen anekTpoakyctndecknx (MI3A) — ananasoH 3Ha-
yeHun ot munHyc 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, XxpaHeHun n nepegadve pesynbTatoB U3MepeHus cpeaHe-
ro o6bemMHOro pacxoga, obbema XuMaKocTu npu nbom HanpaBneHun
MOTOKa, MPU YCIOBMAX SKCMMyaTaumm U MOHTaXa, yKkasaHHbIX B 9KCMNIy-
aTaLMOHHOW JOKYMEHTauMu He pacxogoMep, COCTaBNSAoT:

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

1.3.2. B cnyyae ucnonb3oBaHusi pacxogomepa B ycrnoBusax paboTbl, OTnmnya-
OLLIMXCA OT yKasaHHbIX B 3KCMyaTaumoHHOW OOKyMeHTauuu (Bug rva-
paBnMYeCcKoro COnpPoOTUBNEHNS, ANNUHA NPSAMONMHENHBIX Y4aCTKOB [0 U
nocne MN3A pacxogomepa v T. A.), Npedenbl OONycKkaemon OTHOCK-
TEeNbHOW MOrpeLHOCT u3mepeHun pacxoga (obbema) MoryT ObITb
onpegerneHbl No pesynbtataM paspaboTkn MeTOAUKN BbINOSTHEHUSA U3-
MEepPEeHUN Npu AaHHbIX YCnoBusix paboTbl pacxogomepa. Metoauka Bbl-
NOMHEHNss namepeHun paspabatbiBaeTca U yTBEpX4aeTcs no otaenb-
HOMY 3aKaay.

1.3.3. lNpegensl gonyckaemon abcontoTHOM NOrpeLLHocTn &t NpeobpasoBaHus
CUrHanoB COMPOTMBIIEHUS OT TepMonpeobpasoBaTenen conpoTusne-
HWS B 3Ha4YeHWe TemnepaTypbl, onpeaenstTcs no popmyne:

ot = (0,3 + 0,003 [t]) (2)
roe t— mnsamepsiemasa temnepartypa, °C.
1.3.4. lNpegenbl gonyckaemon NpuBELEHHOW K Anana3oHy WU3MEpPEHWn Mo-

rpelHocT &p Npeobpa3oBaHNs TOKOBbLIX CUTHANoOB OT npeobpasoBaTe-
nev AaBneHus B 3HaYeHWe AaBreHnsl, onpeaenstoTcs no popmyre:

op =% (0,3 + yng), %, (3)
roe Yng — Npegensl gonyckaemon (CymMapHOW) npuBeAEeHHOW no-
rPEeLLHOCTM NpUMeHsieMOoro npeobpasoBaTtens AaBneHus.

MPUMEYHAHWE. TMpn npeobpasoBaHun UMGPPOBLIX CUrHANOB OT
TepmonpeobpasoBaTenen conpoTMBreHns 1M npeobpasoBaTenen Aas-
NeHns NorpeLHoCcTn npeobpa3oBaHNn He BHOCATCA.
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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.

lMpeobpasoBartenb yNbTPa3ByKOBON

15.

3apsigHoe YCTPOWMCTBO AN TONWMHOMepa

16.

dneLw-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 KpenneHuss Ha TpybonpoBoabl M3 YrnepoanCTOn CcTanw,
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 Opyryto Npoaykuuto, Bolinyckaemyro doupmon «B3neT», 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.

. MeToaunka NoBEPKN AOCTYMNHa Ha cante NP OEWN:

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 KOTOpPbIX 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
3NEeKTpoaKyCTU4eCckuMn npeobpasoBaTensiMn, YCTaHOBMEHHbIMM 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
TpybonpoBoay XnakocTb N BocrnpuHumMaeTtca apyrum MI3A. MNMpu gemxe-
HAW >KWOKOCTM MPOMCXOOUT CHOC YNbTPa3BYKOBOW BOJIHbI, KOTOPbIN
NPUBOOUT K U3MEHEHUIO BpeMeHu pacrnpocTtpaHeHus Y3C: no noToky
xngkoctn (o1 NM3A1 k MNMOA2) BpeMsa NPOXOXOEHUS YMEHbLUAETCH, a
npotus notoka (ot MNM3A2 k NOA1) — Bo3pactaeT. PasHocTb BpemeH
npoxoxaeHus Y3C no akyCTU4eCcKoMy TpakTy Mo U NPOTUB NOTOKA Xna-
koctn dT npornopunoHanbHa CKOPOCTW MOTOKa V W, cnefoBaTenbHoO,
06beMHOMY pacxoay XKugkoctu Q.

LUndposon cnocob obpaboTtkm Y3C obecneumBaeTr yCTOMYMBYHO
paboTy B yCrnoBusix NOMeX, a TaKkke ynpoLiaeT HaCTPOMKy pacxogome-
pa npu BBOAE B SKCMyaTaumio.

1.5.1.3. CKOpOCTb XWOKOCTWU V, yCpedHEHHas BAOSb YNbTPa3BYKOBOro Iy4a,
onpeaensetca no popmyne:
v & .
2-n-D-tgb
roe ¢ — CKopocCTb pacnpoctpaHenuns Y3C B HENOABMXXHOW XXUAOKOCTY;

D — BHYTpPeHHUN gnameTp TpybonpoBoaa;

0 — yron mexay HanpasneHwem pacnpocTtpaHeHust Y3C u nnocko-
CTbt0, NepNeHANKYNAPHOM ocn TpybonpoBoAaa;

Tn1, Tn2 — NnofTHOE BpeMs MPOXOXAEHUS CUrHana no KkaHany namepe-

Hua (BlM, kabenn ceasu, oba MNOA, XngkocTb) Npu pacnpocTtpa-
HeHnn Y3C no noToKy U NpOTMB NOTOKa COOTBETCTBEHHO;

[(Tnz - Tm) - dTo] ) (4)
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dTo — pa3HOCTb BpeMeH NPOXOXAEHWUS CUrHana npyv HenoABMXHOW XUA-
KOCTW (CMeLLeHe Hynsa pacxogomepa);
N — KO3(PPUUMEHT, 3aBUCALLNIA OT cXxeMbl ycTaHOBKU [MIA (cMm. puc.2):
n =1 — npu yctaHoBke [N3A no Z-cxeme;
n = 2 — npu yctaHoske N3A no V-cxeme.
3HayeHne cpegHero obbemHoro pacxoga Qcp BblMMCASETCHA B CO-
OTBETCTBUN C BblpaXXeHNEM:
D2
Qcp = nTVmamKr ) (5)
roe Kr = vep/v — rmapogmHamMmmnyeckmin KoaguumneHT.
MapoanHammyeckuin koadpcdumumeHT npeacraBnseTr cobon OTHO-
LeHMe cpedHen CKOPOCTU MOTOKa XMUAKOCTU B TpybornpoBoae K CKOpo-
CTM NOTOKa XWMAOKOCTU V, YyCPeOHEHHOW BAOMb YNbTPa3BYKOBOroO ry4a.
OH BblMUCISIETCHA Ha OCHOBE BBEOEHHbIX 3HAYeHWN LUepOXoBaTOCTU
CTeHOK TpybonpoBoaa, BA3KOCTM KOHTPONMPYEMOW XUOKOCTU, BHYTPEH-
Hero AnameTpa TpybonpoBoaa, M3BMEPEHHOIO 3HAYEHUSI CKOPOCTU MO-
TOKa.
O6bem xungkoctn V 3a uHTepBan BpemexHn T onpegenseTcsa B Co-
OTBETCTBUU C (POPMYIION:

v=[Qbdt ©)

M3meHeHne ckopocTu pacnpoctpaHeHnsa Y3C B pabouyen xmako-
CTW, CBSA3AHHOE C M3BMEHEHMEM TeMnepaTypbl, AaBAeHUs U/Mnm cocTasa
XNOKOCTWN, BBMAY HEU3MEHHOW ONMHbI aKyCTUYECKOro TpakTa y4uTbiBa-
eTcs B npubope nytem onpeaeneHnsa nosyCyMmbl BpeMEHU Npoxoxae-

Hua Y3C pacctosHus mexay MNOA XT:
Tt @)

1.5.1.4. 3HayeHune pacxoga onpenensaeTcs npu BbINONIHEHMM YCIOBUS:
Qorc < Q, (8)
rae Qorc — MUHMMAarbHOE 3HaYeHne pacxoda (HUXKHAS oTcedka), M3/y;
Q — Tekylllee 3Ha4YeHne pacxoga, M3/u.

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

Ecnn BbinonHaetca ycnosme Q < Qore, TO B pacxogomMepe msme-
PEHHOE 3Ha4YeHue pacxoga nNPUPaBHUBAETCS HYNK, npekpawaeTca
HakonneHne obbema 1 Bblgava MMMyNbCOB Ha yHMBEPCANbHOM BbIXO-
ae.

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

NaA MN3A

A

\ ,/
i \\
YNbTpa3ByKoOBOWN NyY YnbTpassyKoBOW Ny

a) V-cxema 0) Z-cxema
Puc.2. Cxembl yctaHoBku NMIA Ha TpybonpoBopae.

- Z-cxema — [1OA pasmeLLarTcs Ha NPOTMBOMNOMOXHbLIX CTeHKax Tpy6o-
npoBo4a B MIOCKOCTW, MpoxoAsien vepe3 ocb Tpybonposoaa, npu
3TOM curHan ot ogHoro N3A K gpyromy npoxogut 6e3 oTpaxeHus oT
BHYTPEHHEN NOBEPXHOCTU TpybonpoBoaa;

- V-cxema — N3A ycTaHaBnuBaloTCs BOOSb OQHOW CTEHKU Tpybonposoaa
B NSIOCKOCTU, NpOXoasLlen Yepes ocb Tpybonposoaa, Npyu 9TOM cuUrHarn
oT ogHoro N3A nonagaeT K Apyromy nocne oTpaxKeHuUsi OT BHYTPEHHEN
nosepxHocTn Tpybonposoga (npu atom Y3C npoxoauT B OBa pasa
BonbWKi NyTb, YeM Npu Z-cxeme).

1.5.2. YcTponcreo pacxogomepa
1.5.2.1. CTpykTypHasi cxema pacxogomepa

CTpyKkTypHasa cxema ungpoBOro pacxogomep-cyeTumnka ynbTpasBy-
kosoro YPCB B3JIET lMNPL| npuBeaeHa Ha puc.3.

Itacil ™resl T Al
moA] [1A7 e fnc! | A |
4 A A 3

BTopuyuHbIN
npeo6pasoBartenb A A Y A 4 Y \ 4 RS-485
Mopaynb aHanoroBow UsB
Bnok 6arapeit 06paboTku n -
nHTepdencos YHueepcanbHbIl
Y Y ebix00

A

Y Y

4 Moaynb Moaynb
undposoin UHTepdeiica
Moaynb, |[—»
nutaHna |[—> o6paboTku oneparopa
? I
v v
Brnok Moayne |.
MHAMKaLumn KnaBuaTypbl SD-kapTa
=10...30B
~2208—50I—u> ApanTep

nuTaHusa

Puc.3. CTpykTypHas cxema pacxoaomepa.
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1.5.2.2.

1.5.2.3.

1.5.2.4.

1.5.2.5.

1.5.2.6.

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 Haanexatue-
ro KayecTBa M COCTOSHUSA NOCNe NOArOTOBKM €ero K MOoHTaxy M3A.
Mogaynb aHanoroon obpaboTku n nHtepdencos Bl pacxogomepa Bbl-
NONHSET cnegyowme QyHKUUK:
NpYeM 1 NepPBUYHYIO aHanoroByto 06paboTky CUrHamNoB, NOSTyYEHHbIX C
M3A;
nepuvoan4eckyto kommytaumio NOA Ha Npuem n nsnyyeHue;
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, Nnornye-
CKOro) curHana.
Moaynb umdpoBon 06paboTKM OCYLLECTBASET BTOPUYHYO 0BpaboTky
N3MepuTENbHOM MHPOPMALMKN N XPaHUT B SHEProOHE3aBMCUMON NaMsTK
yCTaHOBOYHbIE NapaMeTpbl pacxogomMepa, BBOAUMbIE NPU ero HacTpPon-
Ke.
Mogynb nHTepdenca onepatopa Bl ynpasnset paboton gucnnes, ob-
pabaTbiBaeT curHanbl C KrnaBuaTypbl, @ TakkKe OCYyLIeCTBNAEeT 3anucb
pe3ynbTaToB U3MEPEHUI Ha BCTPOEHHyt0 SD-kapTy. YnpaBneHue pac-
XOOOMEPOM OCYLLECTBIISEeTCA C 22-KHOMOYHOMW KnaBuaTypbl, NO3BONS-
toLLlen BBOAMTb YCTAHOBOYHbIE AaHHble M obecrneymBaloLlen BO3MOX-
HOCTb gocTyna Kk SD-kapTe AN 3anucu Ha Hee apXuBMpyeMblX napa-
METPOB.

MHavkaums BBOOUMBIX U M3MEPEHHBbIX NapameTpoB, obecneynsa-
€TCS Ha XMAKOKPUCTaNIM4eckoM aucnree.
Mogynb nutaHua Bl obecneumBaeT ero anekrponutaHue, npeobpasys
BxogHoe HanpsibkeHne 10...30 B nnu HanpskeHne akkymynatopHon 6a-
Tapen 3,6 B B nnHeKy HeEOBXOOUMbIX BTOPUYHBIX HaMNpPsKeHWUN, a Tak-
e OoCyLLleCTBNseT aBTOMaTUYecKylo noasapsanky 6noka Gatapen npwm
HanNU4MM BHELUHEro NUTaHus.

1.5.2.7. BbinonHeHne OCHOBHOM OYHKLUMN pacxogomepa — U3MepeHne cpegHero

pacxoga n obbema npoweglen yepes TpybonpoBo Xnakoctm — obec-
neymBaeTcs Nocne YyCTaHOBKM C MOMOLLbIO MOHTaXHbIX npucrnocobne-
HU AByx NOA Ha KOHTpoONMpyemMoM y4acTke Tpybonposoaa, 1 BBo4a B
pacxogomep 3HaveHur napameTpoB TpybonpoBoga u paboyen Xugko-
ctn. PacctoaHue mexay MNOA paccumTbiBaeTCs pacxogoMepomM Ha oc-
HOBaHMM BBEAEHHbIX AaHHbIX.

M3mepsaemble napameTpbl BbIBOOATCA Ha AUCNNEN pacxogomepa C
nepnoom oBHOBMEHUA, paBHbIM 1 cekyHae, U C 3a4aHHON pa3MepHO-
CTbiO.
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1.5.3. BHelwHue cBA3N
1.5.3.1. IHTepdencobl pacxogomepa.

UHTepdenc USB npegHasHadeH ona ceasm pacxogomepa ¢ MK m
No3BOMSET yNpaBnsaTb NPUOGOPOM, CUUTLIBATL U3MEPUTENBHYIO, apXUB-
HYI0, YCTAQHOBOYHYIO U ONArHOCTUYECKYIO MHAOpMaLMIO, MOaUdUUmnpo-
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,
N3MEPUTENBHON M apXMBHOM WHMopMauun. CBA3b No MHTEpdency
RS-485 ocywectensietcs no npotokony ModBus RTU.

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

WHTepdenc RS-485 obecneumBaeT cBA3b No kabenw B rpynne u3
HEeCKomnbkux aboHEeHTOB Npu AnnHe nuHum ceasun o 1200 m.

CkopocTb obmeHa no nHtepdgency RS-485 B guanasoHe 3HaYeHUn
oT 1200 go 115200 6uT/c, a Takke ocTarnbHble NapamMeTpbl CBA3N ycTa-
HaBnMBatoTCA ¢ KnasuaTypsbl Bl nnm no nHtepgency.

1.5.3.2. YHuBepcarnbHbI (AUCKPETHBIN) BLIXOA.

Pacxogomep umeeT ranbBaHMYeCKU pasBs3aHHbIN YHUBEPCASTbHbIN
BbIXOA, KOTOPbIM MOXeT paboTaTb B YaCTOTHOM, UMMYMbCHOM UMK O-
rmyeckom pexmmax. Beibop pexmumoB paboTbl yHUBEPCAnbHOro Bbixoga
N ero HaCTPOWMKMN NPOU3BOAATCS C KNnaBmaTtypbl (gucnnes) pacxogomepa
nnu no nHtepemncy c MNK.

B yactoTHOM pexnme paboTbl Ha OTKPbLITbIA BbIXOA BblAAeTCs UM-
nynbCHasA MOCNeAoBaTENbHOCTL TUMNa «MeaHap» CO CKBAXHOCTbIHO 2,
yacToTa crnefoBaHNSa KOTOPOKW NPOnopuMOHanbHa TEKyLWeMY 3Ha4YeHUIo
pacxoga. Bo3amoxHo MacwrtabupoBaHne paboTbl BbIXO4a B YAaCTOTHOM
pexume nyTem nporpaMMHOM YCTaHOBKM 3HAYEHUS MaKCUMasrbHOW Ya-
CTOTbl paboThl Bbixoda, koadduumeHta npeobpasoBaHus Bbixoga KP,
a TaKkkKe HWKHEro u BepxHero noporoBbIX 3HAYEHUN pacxoda, COOTBET-
ctBytowmx yactoTte 0 'y n MakcumarnbHOM YacToTe Ha Bbixoge. Makcu-
ManbHO BO3MOXHOe 3HadyeHne napameTpa MakcumanbHas 4acTto-
Ta - 3000 u.

B nmnynbCcHOM pexnme paboTbl Ha OTKPbITBIA BbIXOL KaXayk 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 CKBaXXHOCTbo 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-
HMIO pacxoja W ANUTENbHOCTM  UMMYNbLCOB B AManasoHe
ot 1 go 500 mc.
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B noruyeckom pexume paboTbl HA YHMBEPCarnbHbIA BbIXOA 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 YHUBepcCalribHOro BbiXoda 3afaeTcA

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

nin

Hu3knn (nornyecknin Hosb).
Cxema OKOHEYHOro Kackaga Bbixoda W onucaHue ero paboTtbl nNpu-

BeaeHbl B MpunoxeHun b.

1.5.4. Perncrpauus pe3ynbTaToB U3MEepPeHUn
1.5.4.1. Pe3ynbTaTbl U3MEPEHNA U BbIYUCIEHUNA MO KaXXAOMY U3 BBEOEHHbIX B
namsaTb pacxogomMepa 0ObEKTOB 3annChIiBAlOTCS HA CMEHHYHO KapTy na-
MaTM dopmaTta SD. Pacxogomep noggepxuveaeT npouenypy 3anucu
KapT o6bemom o 4 6anT, B TOM Yncne kapTbl cTaHaapTa 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 — BpeMsi OTCYTCTBUS YNbTPA3BYKOBOrO CUMrHana 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 CUTyaL MK, BO3HMKAOLMX 3a MHTEpBan ap-
XVBUPOBAHUS;

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

QMakc — MakcumarnbHbI 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 — MUHUManbHbIA MacCOBbIA pacxond 3a WHTepBal 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.

NHonkauus 3HauyeHnin apxmBrpyemMbix napaMeTpoOB CONPOBOXAAET-
csi 0603HaYeHNEM AaTbl U BpEMEHW apXMBUPOBAHMS.
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1.6. CocTaBHbIe YacTu nsgenvs

1.6.1. BTopnyiHbIN U3MeputenbHbIX NpeodpasoBaTesnb

BTopuyHbIn npeobpasoBaTtenb, BHELWHWIA BUA KOTOPOro NOoKa3aH Ha
puc.A.1 lpunoxeHna A, BbINONHEH B YyAApONpPOYHOM MNSIACTUKOBOM
Kence M3 U30TaKTU4EeCKOro nosnvnponuieHa, BHYTPU KOTOPOro pasme-
LLeHbl NeYaTHble NnaTbl C 9NEKTPOHHBIMU KOMMOHEHTaMM.

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

- KNnaBnaTypa;

XNOKOKPUCTaNSIMY4eckun gucninen ¢ NoACBEeTKOW AnA BU3yarbHOro
cbemMa MHdopmaLnn.

Bnok knaemaTypbl KpenuTca K NUMUEBOW NaHenu LWeCTbl BUHTaMM,
N MOXeT OblTb OTCOeAMHEH ANA AOCTyna K KapTe namsaTu, Kotopas
yCTaHaBnMBaeTCAa B na3, Haxoaswmincsa B Topue 6noka (puc.A.6). MNMopg
KnasmaTypon B OTAENIbHOM OTceke pa3mMmelleH Onok baTtapen, nogknio-
YaeMbl C NOMOLLbLI0 Pa3beMHOIr0 COeANHNUTENS.

Ha BepxHem Topue kopnyca Bl pasmelleHbl gBa pa3beMHbIX CO-
eavHUTENs AN NOAKMNIYEHUsT 3NeKTpoakKycTU4ecknx npeobpasosarte-
nen n nmewowme mapkmpoky — «M3A1T» n «MOA2» cOOTBETCTBEHHO, a
Takke pasbemMbl ANA NOLKIHYEHUA AaTYMKOB TemnepaTypbl U AaBre-
HUS.

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

1.6.2. Npeobpa3oBaTenun aneKkTpoakycTuyeckue

B cocrtaBe pacxogomepa MCMNOMb3YOTCA  BbICOKOYACTOTHbIE
HaknagHble M3A H-222 vnn MOA H-228 (M3A H-207) ona yctaHoBKM
Ha MarHUTHYIO JIMHEWKY, OCHOBHbIM 3fIEMEHTOM KOTOpbIX SBMSETCS
Nbe303NeKTpMYecknn npeobpasoBaTenb, OCYLLECTBASALWNNA aKyCcTUde-
CKWUMN KOHTAKT C KOHTPOSIMPYEMOW XWUAKOCTbIO Yepe3 CTEHKy Tpybonpo-
BOAa.

M3A paboTaloT B ABYX pexumax:

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

npuema, Korga npuHaTble yrnbTpasByKoBble KorebaHusa npeobpasyrotca
B COOTBETCTBYHOLLMI INEKTPUYECKUI CUrHan.

M3A (puc.A.5) BbINOMHEH B KOpnyce U3 antoMUHUEBOro cnnaea. Ha
TOPLEBOWN NOBEPXHOCTU KOpMyca pasMeLLEH KoakCuanbHbI pasbeMHbIN
coeanHuTenb Anda nogkniodeHuna 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 mexay NOA, BXogawumMm B U3MeEpPUTESbHbIN Ka-
Hars.

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

OunameTp ycrnoBHoro
y Pabouas 4acToTa,
PekomeHayembivi TN gatyvka npoxofga TpybonpoBoaa,

My DN
M3A H-222 (Ex) 1,0 > 50
MN3A H-228 (I%x) ) 1.0 50
(Ha MarHMTHOM NUHeNKe)
MOAH-207 (Bx) 2,5 20...50
(Ha MarHMTHOM NHENKe)
MN3A H-415 (Ex)
(npv TONWMHE cTeHkn Tpybbl 9-20 MMm) 03 > 600
M3A H-435

>

(Ex) (npn TONWMWHE CTEHKN TPYObI 5-9 MM) 0.5 600

Mpn HannuMM OTNOXEHUA UAN CUSTbHOW KOPPO3UM Ha BHYTPEHHUX
cTeHkax Tpybonposoaa ¢ DN600 1 Bbilwe, MM60 NOBbILLIEHHOM coaepXa-
HWUM rasa nnun B3Becen B paboyen XXUOKOCTU pekoMeHOyeTCs UCNONb30-
BaTb Aatumkm NIOA H-212, noctaBnsemsle no 3akaasy.

Takke NoO 3akasy MOXeT MOCTaBNATbLCA MarHUTHas fiMHenka Ong
yCTaHOBKM 1 chmkcaumm NM3A Ha TpybonpoBoae M3 yrnepoancton ctanm
C NMOMOLLIbKO NMOCTOSIHHLIX MarHUTOB, BbiNyCckaemasi B ABYX TuUnopasme-
pax: gnuHon 150 mm ana MO3A H-207 n anuHon 300 mm ana M3A
H-228. JluHenka gnvHon 150 Mm npumeHsieTca anga yctaHosku MNM3A Ha
Tpybonpoeogax guametpom oT DN20 go DN50, nuHenka AnvHOM
300 mm — pgnsa yctaHoBknm [1OA Ha TpybonpoBogax LuMamMeTpoMm
oT DN50 go DN300. OnncaHme MarHUTHOW NUHENKM K cnocob ee ycTta-
HOBKM NpUBEAEHbI B UHCTPYKLUMN MO MOHTAXY.

1.6.3. bnok 6aTapew

Bnok akkymynatopHbix 6atapen (AB), pasmelleHHbl B OTceke
BTOPMYHOro npeobpasoBaTtens, MCNonb3yeTca Npy aBTOHOMHOW pabo-
Te pacxogomepa.

brnok Ab npeacrtaesnsgeT cobon Tpu napannesibHO BKIHOYEHHbIX fn-
Tn-nonnmepHbix (Li-pol) akkymynstopa ¢ 3NeKTPOHHOW CXEMOW U3me-
PEHUS EMKOCTU U YCTPOMUCTBOM TEPMO3ALLUTHI.

Mpn npasunbHOM akcnnyatauun obecrneynBaeTcsl He MeHee
500 uuknos 3apsiga-paspsiga Ab.

MpaBuna akcnnyataumm akkymynatopHon GaTapeu npuBeneHbl B
n.2.3.3, npaBura xpaHeHus — B N.7.3 HaCTOSALLLEro pykoBoACTBaA.

BHUMAHMUE! [lpu HapyweHuu npaeus 3Kcrnjiyamayuu u xpa-
HeHuUsl akKKyMyJsisimopHoli 6amapeu e03MOXXeH ee omkKa3 usau 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 NPXXUMHOE YCTPONCTBO AN KPpENnneHns 4aTYnKkoB
Ha TpybonpoBoae;

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

Kpome TOro, no otgensHOMy 3aka3y MOXeT NOCTaBNATbCA yrbTpa-
3BykoBou TonwmHomep «B3JIET YT» ana namepeHus TONWUHbI CTEHKN
TpybonpoBsoaa.
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1.7. MapknpoBka u nfiomobupoBaHue

1.7.1. Ha n1ueBon naHenu BTOPUYHOro npeobpasoBaTtens pacxogomepa yka-
3blBaeTCs:

- HanmMeHoBaHne n 06o3HayYeHne npmbopa;
- TOBAPHbIN 3HaK PUPMbI-U3rOTOBUTENS;
- 3HaK yTBepXXAeHMs Tuna cpeactsa U3MepeHus.

Ha 6okoBom Topue kopnyca Bl HanpoTMB pyyku Ans nepeHocku
3aKpenneH Wunbauk, cogepXalmnn crneayroLwyo JOMONHUTENbHY WH-
dopmauuio:

- HaNpsXXeHne nNuTaHus pacxoaomMepa;

- noTpebnsemas MOLWHOCTb;

- TeMnepaTypHbIA JMana3oH OKpYyXKatoLero Bo3ayxa;
- CTeneHb 3alnTbl pacxogomMepa;

- CEpUNHbIA HOMEP.

Mapkuposka MOA BkntoyaeT B cebs obo3HavyeHne npeobpasosa-
Tensa n ero 3aBoACKOW HOMep.

1.7.2. MapknpoBKka TpaHCMOPTUPOBOYHON CYMKWU COLEPXKUT HaUuMeHoBaHuE U
norotun dupmbl «BaneTt», agpec canta cdoupmbl B IHTEpHETe U KOH-
TaKTHbIN TeneqoH.

1.7.3. locne noBepkn pacxogomepa nioMbupyeTcs Yallka C rankom Kpense-
HWA NSAacTMaccoBOro 3KpaHa Oroka knaBmaTypbl, 3akpblBalOLWEro Ao-
CTYN K KOMMYTaUWOHHbIM 3fieMeHTaM Ornoka, a Takke yrnybneHve B
HeM (cMm. puc.A.6).

1.7.4. Inga 3aWmTbl OT HECAHKLMOHUPOBAHHOIO A0CTYyMNa Npu TPaHCNopTUPOB-
Ke, XpaHeHUn Unn akcnnyataumm MoxeTt ObiTb onnombupoBaH OAWH K3
BUHTOB Ha nuueson naHenu Bl pacxogomepa npy NOMOLLN HaKIENKMN.
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2. ICNOJNb30OBAHUE NO HASHAYEHUIO

2.1. dKcnnyaTauMoHHble OrpaHNn4YeHuns

2.1.1.

2.1.2.

2.1.3.

2.1.4.

JKcnnyaTauus pacxogoMmepa A0ShKHa MNPOU3BOAMTLCA B YCIOBUSAX
BO3ENCTBYIOLLMX (PaKTOPOB M MapamMeTpoB KOHTPONMpyemMown cpeabl,
He MpeBbIaoLWmMX AONYCTUMbIX 3HAYEHUIA, OFOBOPEHHbIX B HACTOSLLEN
3KCnnyaTaunoHHOW JOKYMEHTauuuN.

ToyHasa n HagexHas paboTa pacxogomepa obecnedmBaeTcs Npu Bbl-
NOMHEHNN B MECTe JKCNyaTaumm crie4yoLwmx yCrnoBui:

AaBreHne XUAKOCTU B TpybONpoBOAE M PEXMMbl €ro 3KcnnyaTaumm
AOSDKHbI UCKIIoYaTb razoobpasoBaHMe U/Mnu ckonneHue rasa (Bo3ay-
xa);

nepen nepsbiM NO NOTOKY Xugkoctn MNMN3A 1 3a nocnegHum MNM3A gonx-
Hbl BbITb 06ecneyveHbl NPSIMOSIMHENHbIE Y4aCTKM HEOBXOAUMOWN OSIVHBI,
OrOBOPEHHOM B MHCTPYKLUMN MO MOHTaXYy;

NPSAMONIMHENHbIE Y4acCTKM He [OJPKHbI coaepkaTb YCTPOMCTB Mnu ane-
MEHTOB KOHCTPYKUUW, BbI3blBAMOLIMX W3MEHEHME CTPYKTYypbl MOTOKA
XMOKOCTW;

BHYTpPEHHMI 0b6bemM TpybonpoBoga B MecTe yCTaHOBKM [MOA pormkeH
ObITb BECb 3aMOMHEH XNOKOCTbIO.

MonHuesawmTta obbekta pasmelleHms npmbopa, BbINOSIHEHHAA B CO-
OTBETCTBUMN C LOKYMEHTOM «MHCTPYKUMA NO YCTPONCTBY MOSMHME3ALLM-
Tbl  30aHUN, COOPYXEHWA U  MPOMBILWMEHHbIX  KOMMYHUKaLMIN»
C0O153-34.21.122-2003 (ytBepxaeHHown [Mpukazom MuHaHepro Poccun
Ne280 ot 30.06.2003), npegoxpaHsaeT npmbop OT BbIXo4a U3 CTpos npu
HanNU4MM MONTHNEBBIX Pa3ps4oB.

TpeboBaHust K yCrnoBusIM 3KChfyaTauunm n BbiBOpy MecTa MOHTaxa,
npvBeAeHHblIE B HACTOSILLEN 3KCNyaTaluMOHHON OOKyMEHTauuu, y4du-
TbiBalOT Hanbonee TUNUYHbIE (hakTopbl, BAUSAOWME Ha paboTy pacxo-
aomepa.

Ha obbekTe akcnnyaTaumm MoOryT CyLleCcTBOBaTb UM BO3HUKHYTb B
npouecce ero akcnnyatauum paktopbl, He noggaromecs npensapu-
TeNbHOMY NPOrHO3Y, OLEHKE MM NPOBEpPKe, U KOTOPble NPON3BOAUTENb
He MOor y4ecTb Npu paspaboTke.

B cnyyae nposiBneHnst nogobHbix dakTopoB crieayeT HanTu MHoe
MECTO 3KcnnyaTtauuu, rge AaHHble akTopbl OTCYTCTBYIOT UIM HE OKa-
3bIBAIOT BNMSHUA Ha paboTy nusgenus.
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2.2. Mepbl 6e3onacHoOCTH

2.2.1. K pabote ¢ nsgenvem gonyckaetcs obcnyxmBatoLwmi nepcoHar, o3Ha-
KOMJIEHHbIV C 3KCMnyaTauMoHHOM AOKYMEeHTaumen Ha pacxogomep. Mpu
NoAroToBKE M3Oenus K UCMNONb30BaHUIO OOSMKHbLI cobnoaatbes «[lpa-
BMa TEXHMYECKOWN 3KCMyaTaumm anekTpoycTaHOBOK notpebutenen» u
«MexoTpacnesble npasunia no oxpaHe Tpyaa (npasuna 6e3onacHoOCT)
npw aKcnnyaTaunm aNeKTpoyCTaHOBOKY.

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

- HanpsbkKeHne nepemMeHHOro Toka ¢ AeCTBYLWMM 3HavYeHnem go 240 B
yactotomn 50 'y (Mpy ncnonb3oBaHMK agantepa NuTaHusa ~220/=24B);

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

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

2.2.3. MNpu moHTaxe NOA Ha TpybonpoBoae crnenyeT pyKOBOACTBOBATLCS
NHCTPYKUMAMM NO TEXHNKE 6e30MacHOCTM BbINONHEHNS paboT ons AaH-
Horo obbekTa.

2.2.4. lpn oBHapy>XeHMN BHELUHUX MOBPEXAEHUN npubopa WMnNn CceTeBOu
NPOBOAKM crnefyeT OTKNYMTb Npubop OO0 BbISICHEHMSA CheLManMcTom
BO3MOXHOCTM AarnbHENLEeN aKcnnyatauum.

2.2.5. B npouecce paboT no MOHTaxy, NyckoHanagke nunn peMoHTY pacxoao-
Mepa 3anpeLiaeTcs:

- NPOU3BOANTb MOAKITOYEHUA K pacxooMepy UM 3aMeHy anekTpopa-
ANO3NEMEHTOB NPW BKITKOYEHHOM NUTAHWN;

- UCMoMnb30BaTh ANEeKTPONpMbopbl N 3NEKTPOMHCTPYMEHTbI 6€e3 NoAKmMto-
YeHNs X KOPNYyCOB K MarncTpanu 3awmTHOro 3a3eMreHuns, a Takke uc-
Nonb30oBaTb NepevncrieHHble YCTPONCTBA B HEUCMPABHOM COCTOSIHUN.

2.2.6. MoHTax pacxogomMepa OOSHKEH BbINOMHATLCA B COOTBETCTBMM C JOKY-
mMeHTOM «Pacxogomep-cyeTtunk ynbtpassykoson YPCB B3JIET MMPL.
MHcTpykuma no moHTaxy» LWKCO.407359.001 NM.
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2.3. NMNogroroBKa pacxogomepa K UCMOSIb30BaHUIO

2.3.1

. Mocne TpaHCNOpPTUPOBKM M3OEeNNst K MECTY 3KChyaTaumm npu oTpuua-

TENbHOW TemrepaType OKpy)Katlolero Bo3gyxa W BHECEHMM ero B Mo-
MELLEHNe C MOSOXMTENbHOW TemnepaTypon crieayeTt, Bo u3bexaHue
KOHAEHCaUuN Bnaru, BbiaepxaTb M3Oenve B ynakoBke He MeHee Tpex
4yacos.

2.3.2. MOHTax W nogkryeHme pacxogomMepa OOSKHbl ObiTb BbINOSIHEHbI B

COOTBETCTBUMN C UHCTPYKLMEN NO MOHTaXY.

Mpn nogrotoBke usgenua Kk pabote HeobxoauMo ybeamTbCs, YTO
akkymynatopHasa 6atapes nogkniodeHa. Ecnn Ab 6bina oTkntoveHa, 1o
nepen Havanom paboTbl HEOO6XOAMMO YCTaHOBUTb B pacxogomepe Te-
KylLllee BpeMsi 1 garty.

BHUMAHME!' lMpu nodzomoeke u e npouyecce 3Kcrjyamauuu
pacxodomepa Heobxodumo cobsirolamb npaeusia 3Kcrslyamayuu
aKkymynssmopHolu 6amapeu e coomeemcmeuu ¢ n.2.3.3 Hacmosi-
wez20 pykosodcmaea.

2.3.3. lNMpaBuna akcnnyataunm akkymynsatopHon 6atapeu

2.3.3.1.

2.3.3.2.

2.3.3.3.

2.3.3.4.

[Ana KoppeKkTHOro oTobpaxkeHWst OCTaTOMHOMW €MKOCTU MpU NUTaHuK OT
akKymynatopHon 6artapeun, HeobGxoaMMO Npwu NEPBOM BKITHOYEHUN UK
nocrne 3ameHbl Ab 0OgHOKpPaTHO NPOBECTN OT TPeX A0 NATU LMKIOB pas-
psaa-3apaga Ab ona npaBunbHOrO onpefeneHns 3apsiga CxemMomn us-
MepeHns eMKOCTU nepea NCnosnb3oBaHMeM pacxogomMepa.

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

MoakntoyeHne pacxogomepa K UCTOMHUKY NUTaHusa (agantepy nuTaHus
oT cetn ~220 B 50 'y nnun k 6opToBon ceTn aBToMOOMNSA) OCyLLECTBNSA-
€TCs Yepes pa3beMHbI COeQUHUTENb HA HUXKHEM CO CTOPOHbI NINLEBOW
naHenu Topue Koprnyca. B aBTomobune kabenb anekTponutaHusa pac-
Xogomepa NogkyaeTcs K rHe3gy npukypuBaTens.

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

YpoBeHb 3apsiga 6artapen MOXHO NpoBepUTb B MeHO CUCTEeMHble
HacTpouku B nogmeHto Ctatyc npubopa. Npn Bxoge B 3TO NOAMEHO
nHanuupytotes ctpoka MNMurtaHue: — paboTta ot Gatapeu wunu 3apspg
GaTtapen, a Takke CTpoka YpoBeHb 3apsiga B MpOLEHTax, a Takke
OcTaBleecs Bpems.

Mpn QOCTUXEHUN MUHMMANbHO AOMYCTUMOrO YPOBHS 3apsiaa b6arta-
peun = 2-5 %, pacxogomep aBTOMaTMYeCKM OTKNoYaeTca. [1ns npoaon-

25

// B3/NET



XeHust paboTbl pacxogoMep HeOOXOAMMO NOAKMIYUTL K BHELLHEMY UC-
TOYHUKY NuTaHus. Kpome 3TOro, B 3TOM MEHI MHAMLMPYETCS NMPOrHo-
3npyemoe ocTaBLleecs BpeMsi paboThbl OT 6aTapen ¢ BKIHOYEHHBIM MK
BbIKMOYEHHbIM Aucnneem. MNpu nonHom 3apsine 6atapen B ctpoke Mu-
TaHue NosiBNsSieTcs Hagnuch 6aTapes 3apshkeHa.

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

2.3.3.6.

2.3.3.8.

Mepea anutenbHbIM nepepbiBOM B paboTe pekomeHayeTcs 3apsaauTb
GaTtapeto, nocne 4yero OTKYNTb €€, NMBOo n3Bneyb U3 npmubopa.

MpaBuna xpaHeHusi akKyMynsTopHon GaTapeu npuBedeHbl B n.7.3
HacTOSILLEro pykoBoACTBa.

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

YnpaBneHne pacxogomMepoM MOXET OCYLLECTBNATbCA C KnaBuaTy-
pbl C MOMOLLbIO CUCTEMbI MEHIO M OKOH MHAWKALUMW Pa3HOro YpOBHS,
oToGpaxxaeMbix Ha gucnnee, NMMboO C NOMOLLLIO NEePCOHANbLHOro KOMMb-
toTepa no nHrepdencam USB nnn RS-485.

3.1. Cucrema nugukaumm

3.1.1. [ins BM3yanbHOro Bbisoga MHdopmaLmm B pacxogoMepe Ucrorb3yeTcs
MOHOXPOMHbIN rpadonveckui XUOKOKpUCTananmy4eckun gucnnen c gua-
roHanbto 5,7 gonmos, paspeweHnem 320x240 To4yek 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. Unpgukauma Ha gucnnee pacxoagomepa.

B BepxHen 4actu gucnnes KpynHbiM LPUTOM BbIBOASATCHA TEKY-
LLlee 3Ha4YeHne N3MEPSIEMOro napameTpa: pacxod, CKOpOCTb n3Mmepsie-
MOW XungkocTtn nmbo curHan ot gaTtymkoB. Bolibop oTtobpakaemoro na-
pamMmeTpa Nnpon3sBoauTca B MeHO CUCTeMHble HacTpouku / HacTpomnku
nHamkauum / OTobpaxkeHue.

HwkHas yacTb gucnnes pasgeneHa Ha aBa OkHa. B neBom OkHe
MHOMUMPYETCA MEHI0 pacxodomepa, B NpPaBoOM OKHE — COoobLeHus o
HEWTaTHbIX CUTyauusix U YCIOBHOEe wu3obpakeHne 30HANPYIOLLErO
(Mpsimoro) nnu npMHMMaemMoro (06paTHOro) yrbTPa3ByKOBOro CUrHana.
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3.1.2. OKHO UHOMKaUMM MeHIo (puc. 5) coaepXuT:
- HaMMeHoBaHMe MeHIo (OKHa), pacrnonarawlleeca HEMOABMXHO B Mep-
BOW CTPOKE;
- HaMMeHOBaHWs MYHKTOB MEHI0 (napaMeTpoB), KOTOpble MOryT cMe-
LLaTbCHA BBEPX UMW BHUS;
- Kypcop nepej ogHUM 13 NMYHKTOB MEHIO (NapamMeTpoB).

HanmeHoBaHMe MeHo

OCHOBHOE MEHIO

® Bpemsa = XX XX:XX
m [lata = XXXX.XX
-> NamepeHnsa
HacTtponku
ApxuBbl
O npubope

Kypcop

HanmeHoBaHue NYHKTA MEHI0

Puc.5. Bun ocHOBHOro MeHKo pacxogomepa.

B okHe oTOOpaxeHuss MeHI MOXeT WHOUUMPOBaATbCA OO0 CeMu
CTPOK MYHKTOB MeHI0 (NapamMeTpoB) U3 cnmcka.

3.1.3. Kpome nHamkaumMm OCHOBHOIO M3MepAeMOro napameTtpa, Bce Tekylime
3HaYeHUs N3MepsiEMbIX NapameTpoB OTOBPaXKaTCA B OKHE MHAMKALUK
meHio USMEPEHWUA (cm. pucyHok .1 Mpunoxenus IM).

3.1.4. Kypcop ykasbliBaeT Ha BblOpaHHbIN NYHKT MEHI0, HAMMEHOBaHME Napa-
mMeTpa, NMbo paspag pegakTupyemoro ymcria. Mecto pacnonoXeHus u
dopma Kypcopa 3aBuUCAT OT Buaa nHdopmaumm, otTobpakaeMom B OKHE
MHOMKaAUMN, N COCTOAHUSA YCTAHOBIIEHHOIO PSAOM C KYpCOPOM MyHKTa
MeEHIo (napameTpa).

Mpy MHAMKaLUMM MEHIO KypCOp yCTaHaBNMBaETCS:

- HanNpoOTMB NEePBON MHANLMPYEMOMN CTPOKM MEHIO (NapamMeTpa) — npu ne-
pexofe B OCHOBHOE MEHIO MM MEHIO0 (OKHO) HWXKHErO YPOBHS, a Takxke
Npw NPOKPYTKE CAMcKa U SJOCTUXKEHUM NEePBOro MyHKTa MeHI (napameT-
pa) N3 Cnucka;

- HanNnpPoTUB BTOPOWN 1 NOCNeayLWwmx MHANLMPYEMbIX CTPOK MeHKo (napa-
MeTpa) — Mocrie Hayana NPOKPYTKU CMucKa MyHKTOB MeHK (napamert-
poOB).

Kypcop MoXeT umeTb BUA:

- =, €CIM BO3MOXEH nepexoa K MEHI0 / OKHY HXKHErO YPOBHS;

- P>, ecnn Bo3MoXHa moaudmKaLms napameTpa;

- H, eCIM HEBO3MOXHbl HUKaKne OenCTBUS;

- =mm, €CITM BO3MOXHA MOOMMMKALNA 3HAYEHUSA paspsaga vmcna, nog Ko-
TOPbIM PacnonoXeH Kypcop.
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3.2. KnaBuaTtypa

3.2.1. [Ina ynpaBneHus pacxo4oMepoM C KraBuaTypbl MCNOMb3yeTCs MHOro-
ypOBHEeBasi cMCTeMa MEHI0, COCTOSLLAas U3 OCHOBHOIO MEHI0, NOAMEHIO,
KOMaHg W napamMeTpoB, HaMMEHOBAHWUS KOTOPbLIX CrpynnupoBaHbl B
cnncku (cm. Mpunoxerus IN).

3.2.2. KnaBunatypa pacxogomepa COCTOUT U3 ABauUaTh ABYX KHOMOK, Ha3Ha-
YyeHne 1 0b6o3HaYeHne KOTopbIX NpuBeAeHbl B [NpunoxeHnmn B.

KnaBunaTypa ob6ecneunBaeT BO3MOXHOCTb:
- NepemMeLLeHnsi N0 MHOMOYPOBHEBOW CUCTEME MEHIO N OKOH;
- OrepaTUBHOrO ynpaBneHus MHAMKauuen Ha gucnnee pacxogomepa;
- BBOJa YyCTaHOBOYHOM MHGbOpMaLnu;
- MPOCMOTPa apX1BOB.
3.2.3. lepexoq, OT OCHOBHOIO MEHK K MEHIO USTM OKHY HWXXHEro YpOBHS OCY-

wiecTBndaeTcAa HaXaTuem KHOIMKKU nnn ) O6paTHbII7I nepe-

X0o4 No HaXaTuro KHOTMKKN nnn
BO3BpaT n3 nboro NyHKTa MEHK HWXHEero ypoBHA B OCHOBHOE

MEeHIO NMPpon3BoanNTCA HaXXaTuem KHOMKAN .

KHonku " obecneynBaloT nNepemeLleHne no CTpokam Bbl-
OGpaHHOro MEHI0 UM OKHa, NpU 3TOM BblbMpaemasi CTpoka NyHKTa MeHo
BblOENSETCH TEMHO-CUHMM LBETOM.

3.3. BBog KkomaHA M 3Ha4YeHUN YCTAaHOBOYHbIX NMapamerT-
poB

3.3.1. 3HayeHne yCTaHOBOYHOro napameTpa (LMEPOBOro UMM CNUCOYHOrO),
MOXeT OblTb M3MEHEHO onepaTopoM. [N M3MeHeHuUss napameTpa

>
HeoOXoANMO HaXkaTb KHOMKW nin .

3.3.2. Beog abcomntoTHO HOBOroO 4ucna MoXeT OblTb Npou3BedeH KHOMKa-
00 A v
MU WM KHoMkamu . ApobHas yacTtb 4ncna BBO-
ANTCHA NOCNe HaXaTust KHOMKU . , OTpuuaTenbHoe 3Ha4yeHne ymcna —
+/-
Ha)kKaTUeM KHOMKMN .

Ecnn HeobxogumMo M3MEHeHue Kakoro-nnobo paspdaga TeKkyuwero

3Ha4YeHnda napameTpa, Heob6xoauMo HaxaTb KHOMKY , Npn 3TOM
cneBa OT CTapllero paspaga nameHdaemMoro 4Ynmcrna noasndeTcda mMmurato-

WM Kypcop. HaxaTtnem KHomku Kypcop ycTaHaBnvBaeTcsl cripasa
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OT Uncpbl KOPPEKTMPYEMOrO NapamMeTpa, U BBOAUTCS HYXXHOE 3Hauye-

HWe pa3pdana 4ncrna KHonkamMum n a .

3.3.3. Ecnu nsmeHeHne napamMmeTpa OO0JKHO Npon3BoaAnUTbCA NyTeM Bbl60pa

N3 crmcKka, TO MO HaXXaTU KHOMKM nnu Ha gucnnee nosie-
nsieTcs Tabnuua co CnMCKOM BO3MOXHbIX 3Ha4YeHU napameTpa. Boibop

A v

HOBOrO 3Ha4YeHWsi NnapameTpa NPON3BOAUTCHA KHOMKaMM nnu :
3.3.4. MNoaTeepxaeHne BBOAA HOBOro 3Ha4YeHUA napameTpa, Kak LumMpoBoro,

TaK U CNMCOYHOro, Npon3BoANTCA HaXaTueM KHOIMKU . OTmMeHa
onepaunn N3SMeHeHunda 3Ha4dYeHuna napameTpa npon3BognTCA Ha)KaTuem

KHOTMKKN .
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4. NOPAOOK PABOTbHI

4.1. NoaroToBKa K paboTte

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

KyHO yOep>XunBaTb KHOIMKY ® . Nocne BkntoyeHna pacxogomMmepa Ha

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

e

Puc.6. 3acTtaBka npu BKIIOYEHUU pacxogomepa.

4.1.2. Heobxogumo ybeantbca B OCTaTOMHOCTU 3apsiga Ab no vHaukauuu
Ha gucnnee. Npu HeaQOCTaTOMHOCTU 3apsida — MOAKNKYUTL BHELLHWI
NCTOYHUK NuTaHus. NMpn aTom obecnevnBaeTca paboTta pacxogomepa n
ocyLiecTBnsaeTcsa 3apsa 6atapem.

4.1.3. MNepen Hayanom MamMepeHun Heobxoommo NoaroToBUTb Npubop K pa-
6oTe, BBEAA B pacxogomep YCTaHOBOYHblIE MapaMeTpbl, COOTBETCTBY-
tOLLIME KOHKPETHOMY KOHTPONMPYEMOMY OOBEKTY M NPOU3BECTU OCTalb-
Hble HaCTPOWKW.

4.2. MNoarotoBKa K U3SMEpPeHUsaAM

4.2.1. locne BkntoyeHna Bl1 Heobxooumo 3anMTv B MeHo Hactpowuku /
HacTtponku namepeHnn n BoibpaTtb cTpoky O6bekT (puc.l.2 npuno-
XeHus M), B KOTOPON UHOMUMPYIOTCA Ha3BaHUS YyXe BblOpaHHbIX KOH-
TpoNupyembiXx 06BHEKTOB. ECnv HUKaknx ob6beKToB elle He Obifno co-

-
30aHO, TO HaXXaTUEM KHOMKWU - BblbnpaeTcss meHio Pabora ¢
ob6bekTtamu / Co3paHme obbeKTa 1M Co30aeTCca UMS, HAaCTPOMKM U KO-
NN KOHTPONMPYeMoro obbekTa.

4.2.2. B meHio MapameTpbl TpyObI (pyc.l.4) BbIbUpaoTCa U BBOAATCA Cre-
Aylolwme napaMmeTpbl, USBMEPEHHbIE N BbIYMCIIEHHbIE B NPOLECCE MOH-
Taxa N3A Ha TpybonpoBoa;

- Cx. ycT (Cxema ycTaHoBKM) — cxeMa ycTtaHoBku NOA (Z-cxema vnu V-
cxema);

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

- DHap (HapyxHbln gnameTp TpyObl) — cpegHee 3HayYeHwe HapyXHOro
AnameTtpa TpybonpoBoaa;

- Dnaa (anametp B nnockoctn MNOA) — cpegHee 3Ha4yeHMe HapyXHOro
AnameTpa TpybonpoBoaa B NpoaonibHON nnockocTu MOA;
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- MaT. cTeHKM — maTepuan CTeHku Tpybonposoaa;

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

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

- MaT. nokp — maTtepman BHyTPEHHEro NoKpbITUS TpybonpoBoaa;

- d (wepoxoBaTOCTb CTEHKWN) — 3HAYEHWE IKBMBANIEHTHOW LLEPOXOBATO-
CTW BHYTPEHHeW CTeHkn Tpybonposoaa;

- Lo6 (oceBas 6a3a) — n3aMepeHHOEe pPacCTOSHUE MeXAY aKyCTU4EeCKUMM
ueHTpamu napbl MNOA Baonb ocun TpybonpoBoaa;

- Lo6. pek (pekomeHOoBaHHasi oceBasi 6asa) — MHANUUPYETCS aBTOMa-
TMYECKUN BbIMMCIEHHOE pacXxo4oMepoOM 3HadYeHne oceBon 6asbl.

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

- Tun xxnakoctn — Boaa unu Apyras;

- K (TemnepaTypa XunakocTn) — usMepeHHass TepMOMETPOM UNU BBOAU-
Masi Mo YMOM4YaHuo Temnepartypa n3aMepsaemMomn XnaKocTu;

- Ctab (ckopocTtb Y3C B XMAKOCTU) — CKOPOCTb YyrbTpa3Byka B n3Mmepse-
MOW cpefe;

- BA3KocTb (BA3KOCTb XUOKOCTM) — U3MEPEHHAs BUCKO3UMETPOM KWUHe-
MaTunyeckas BA3KOCTb U3MePSEMON XUOKOCTN.

NMPUMEYAHWE. B ctpokax meHio Ctab 1 BA3KOCTb MHOMLMPYIOT-
Csl 3HayeHus ON9 BOAbl B 3aBUCUMMOCTWU OT BBEAEHHOW TemmnepaTypbl.
[Ana penakTMpoBaHUs 3TW CTPOKU MEHKO CTaHOBATCHA LOCTYMHbIMU Npw
Bbl6ope B cTpoke Tun XnAaKocTn 3HavyeHnsa [ipyras.
4.2.4. B meHo MNMapameTpbl uamepennu (puc.l.4) yctaHaBsnueatoTcs cneay-
toLLmMe napameTpbl:

- Tun gaTyukoB — 71N [NMOA: BbicokoyacToTHble BY nnn HM3ko4yacTtoTHbIE
HY;

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

- tpaTy (TemnepaTypa gaTymnka) — cpegHsas TemnepaTypa KOHTaKTHOW no-
BepxHocTn MNM3A namepeHHas TepMOMETPOM UNM BBOAMMASA MO YMOJ-
YaHuIo;

- f 3oHAa — YacToTa 30HAMpPYOLWEro yrnbTPasByKOBOro cUrHana B gnana-
30He o1 200 go 2000 kl'y, — B 3aBucumocTn ot Tvna N3A: HY nnn BY;

NMPUMEYAHME. MNMpu BBOAe B cTpoke Tun gaTtymka onuun BY, B
cTpoke f 3oHAa aBTOMaTU4eCKM yCTaHaBnuBaeTcs 3HadeHne 833 kIu,
KOTOpoe $BMsieTCA ONTUMarnbHbIM AN BbICOKOYACTOTHbIX [MOA Tuna
222 »n N3A Tuna 228. Ecnun B pacxogomepe NpUMEHSIOTCA BbICOKOYa-
cTtoTHble MOA Tnna 207, To He06XOAUMO B 3TOM CTPOKE BPYYHYHO yCTa-
HOBUTb 3HadeHne 2000 klu. Mpu BBOAE B aTom cTpoke onumn HY, no
yMOMYaHuo ycTaHaBnmBaeTca 3HadveHue 300 klMuy (ana HM3koyacToT-
HbiX M3A Tuna 212).

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

- Hanp. 3o0HAa — ypoBeHb 30HAMPYHOLLErOo HanpseHus: Huskoe umnn
Bbicokoe;
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- APY — BKroveHne unm OTKNIYeHUEe aBTOMAaTUYECKOM pPeryriMpoBKU
yCUIeHNs 30HOUPYIOLLLEero curHana;

- YenneHue — oMKCUPOBAHHbLIN YPOBEHb YCUITEHUA 30HOMPYHOLLLErO CUr-
Hana npu oTkmYyeHHon cucteme APY B ycnoBHbIX eauHuuax ot 0 go
57,

- Mopor obHap — pUKCMPOBaHHLIA YPOBEHb NMOpOra OOHapY>XeHUs1 30H-
AVPYIOLLLEro curHana B ycrnoBHbIX eamHuuax ot 1 go 30000;

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

- Tmax (BepxHAS rpaHuLa Noncka) — BEPXHSIS rpaHmLa OKHa noucka cur-
Hana ot 0 go 10000 mkc.

4.2.5. B meHio Ob6paboTka pe3ynbraTtoB (puc.l.4) BBOAATCA cneayrowime

napameTpbil:

- Meguana — pasmep Oydepa MeauMaHHOrO ycpeaHEeHUs1 B YCITOBHbIX
eavHuuax ot 1 oo 15;

- Apudm. ycp (apucpmeTtnyeckoe ycpeaHeHue) — pasmep Oydepa
apndmMeTUYecKkoro ycpeaHeHust B ycnoBHbIxX eanHuuax ot 1 go 400;

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

- Vmax — MakcumarnbHasi CKopocTb NoToka B TpybonpoBoae, M/c;

- Makc. yckop (MakcumanbHOEe YCKOpeHMe MNOTOKa) — MakcumarnbHas
CKOPOCTb M3MEHEHWS CKOPOCTU NoToKa B Tpybonposoae, M/c?;

- 3HaK noTtoka — npsimoe (+) unu obpaTHoe (-) HanpaBrieHne NOTOKa;
- OTceyKka — oTCeYvka N0 MUHUMaNbHOMY pPacxoay;
- HY — HMXHAA ycTaBka no pacxoay;
- BY — BepxHss ycTaBka no pacxoay.
4.2.6. MeHio [lononHuTenbHbIE NapamMeTpbl

B paHHOM meHo (puc.l.4) ycTaHaBnmBaloTCsa cregylowme Oonors-
HUTEenNbHbIE NapameTpbl:
- dTO — HyneBoe cMmeLleHMeE;
- Paon — gononHuTtenebHas 3agepxka;
- KannbpoBka HyneBoro cMeLleHus;
- KannbpoBka Hyns Ha NOToOKe;
- KannbpoBka gon. 3aaepxKu.
4.2.6.1. Boibnpaetca meHio KannbpoBka HyneBoro cmeweHusa. Onpegenexve
napamMeTpa BbIMOMHSAETCA MNpWU MOSIHOCTbKO OCTAHOBSIEHHOM MOTOKE B
TpybonpoBoae. lNMponsBoanTcs 3anyck npoueaypbl KanmbpoBkn Bbl6O-
pomM KoMaHAbl 3anyck. [locne ocTtaHOBKM npoLuecca KanmbpoBk/ BbIOU-
paetca komaHga CoxpaHuTb, nNpu 3ToM napametpy dTO aBTomMaTtnye-
ckn BygoeT NpUCBOEHO 3HayeHue, paccyuTaHHoe npubopom. Bo3amoxeH
Takxe py4yHown BBOJ 3Ha4YeHus B ctpoke dTO.
Ecnv nonHOCTbIO OCTaHOBUTBL MOTOK B TpybonpoBoAde Mo TEXHWUYe-
CKUM MPUYMHaAM HEBO3MOXHO, TO Heob6xoaMmo BOWMTM B MeHo Kanunb-
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. Boibupaetca meHio KannbpoBka gon. 3agepxku. [NpoeepsieTcs cooT-

BETCTBME 3HAYEHMS, MHAMLMPYEMOro B CTpoke Pgon, 3HayeHuo aToro
napameTpa, ykazaHHOMY B MacrnopTe Ha pacxoaomep.

4.2.7. MeHio NMapameTpbl pacyeTta Tenna

4.2.71.

4.2.7.2.

4.2.7.3.

4.2.7.4.

4.2.7.5.

4.2.7.6.

B naHHoMm meHto (puc.l.5) npoBoAATCA HACTPOWKM NapaMeTpoB pacyeTa
TENNOHOCUTENS MPU MOAKMIOYEHNN K pacxo4oMepy AaTYMKOB Temnepa-
TYpbl U JaBreHnd, a Takke npu BBOAE UX JOrOBOPHbIX 3HAYEHUN.

BHUMAHUE! Bce u3mepeHHble 3Ha4YeHUs1 mernsioebiX Mapa-
Mempoe mernJyIoHocuUmersisi sieJISIloMcsi CripagoyYyHbIMU 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 OTKPBLITOrO TUMAa OA-
HOBpeMeHHO BblbupaeTca Tun Tpybonposoga: OTkp. TC (nopaua),
OTkp. TC (o6paTKa).

B cooTBeTCTBYIOLMX CTPOKaX MEHIO BBOAUTCA MUHUMarbHas pasHOCTb
TemnepaTyp B nogaroLliem n obpatHoMm TpybonpoBogax, a Takke HUX-
HSAS1 U BEPXHASA yCTaBKka MO MacCoOBOMY pacxoay.

B ctpoke meHio lNpeobpa3oBatenb AaBneHUA 3a4al0TCA AManasoHbl
TOKa AaTtyvka AaBreHus, n3mepsieMblin Ananas3oH 1 JOroBOPHOe 3Ha4ve-
HWe No AaBreHuto B TpybonpoBoae TenSIOCUCTEMBI.

B ctpokax TMNC1 (nopgarowmm 1p.) n TMNC2 (o6GpaTHbLIM TP.) BBOASTCS
HOMWHarbHas cTaTnyeckas xapakTepucTuka MCNosib3yemMblX AaTYMKOB
TemnepaTypbl 1 JOrOBOPHbIE 3HAYEHNA NO TemnepaType.

Kaxxgbln gatumk gaBneHust unu temnepaTtypbl BO3MOXHO BKIOYUTb MU
OTKNIOYNTb, BEOA TEM CaMbIM pac4eT 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 Hactpounka RS-485 (puc.l.5) ycTaHaBnuBaloTCcsa napameTpsbl

CBS3U N0 MHTepJIency:

- Agpec — agpec pacxogomepa B ceTn uHTepenca;

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

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

- 3apgepxka RTS — 3agepkka oTBeTa B ceTn nHtepdemnca ot 1 go 100
MC;

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

- CTaTMCTMKa ONpoOCcoB — CTaTUCTMKa ONpocoB obMeHa AaHHbIX: Beero,
CBoux, Owmnoka CRC.

4.3.2. [Ins HaCTpoOMKM napameTpoB YHMBEPCANbHOro Bbixoda pacxogomepa
BblbnpaeTcss MeH0 YHMBepcanbHbIN BbixoA (puc.l.6). B ctpoke Tun
BbIXofa BbiOMpaeTcsa pexum paboTbl Beixoga: Jlornyeckun, UMnynb-
CHbIN UM YacTOTHbLIN.

4.3.3. lNocne ycTaHOBKU pexuma paboTbl YHUBEPCASbHOrO BbIXOA4a B CTPOKe
MeH HacTpounka cTaHOBATCSA AOCTYMHbI ANS Bbibopa 1 yCTaHOBKM Na-
pameTpbl paboTbl YHMBEPCASIbHOIO BbIXOoA4a B BbiOpaHHOM pexume. B
cTpoke Mapam nponsBoauTcs BbIOOP 3HAYEHUSA BbIXOQHOrO napamMmeTtpa
(cm. npunoxeHue b pykoBoacTBa no akcnnyaTtaumm). B octanbHbIX cpo-
KaXx MEeHI0 OCyLLeCTBNSETCS HacTpoMKa yHMBepcanbHOro Bbixoda Ans
BblGpaHHOro pexuma pabdotbl (cM. n.1.5.3.2 pykoBoacTBa No 3Kcnnya-
Taumm).

4.3.4. Ina pacyeta koadduuymeHta KP B meHio Hactponku /| YacToTHbIN
BbIXoA4 NpeaBapuTenbHO HEOH6XO4MMO BBECTU 3HAYEHUS napameTpoB
QBn 1 QHN (BepXHUA U HWKHUIW npefensl pacxoda), a Takke Fmakc

A

v
(MakcMmanbHas 4acTtoTa). 3aTem KHomkamm nnm BblbupaeTcs

cTpoka MeHto PacyeT KP 1 HaxkaTb KHOMKY .
[nsa 3anycka npouenypbl pacyeta Heob6xoaAnMo BbibpaTb KOMaHay

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

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

Ecnn pacyeTtHoe 3HadeHne KP (KI) no kakum-nnbo coobpaxxeHnsim
He ycTpauBaeT nonb3oBaTesnis, TO OH MoXeT yctaHoBuTb Ans KP gpy-
roe meHbLuee (a ons Kl — 6onbluee) 3HavyeHue. Npun 3TOM 3HavYeHUs na-
pameTpoB: QBn, QHN, FMakc n TumMn He MeHsTCS.
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4.4. CUCTEeMHbIe HAaCTPOUKMU

4.4.1. OTtkpbiBaeTcs MeHiO CucteMHble HacTpouku (puc.l.7). B ctpoke
YcTaHoBKa Aatbl U BpeMeHU MpOoM3BOOUTCA KOppekuus npubopHou
AaTbl U BPEMEHW.

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

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

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

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

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

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

4.5. Hactpounka apxmBoB

4.5.1. [Ina coxpaHeHusa B NamaTU pacxogomMepa BBEOEHHbIX UCXOAHbIX OaH-
HbIX, @ Takke Ans obecrneyeHns BO3MOXHOCTM 3anucu U XpaHeHus pe-
3yNnbTaTOB U3MEPEHUN N HELITATHbIX CUTyaLuMi B apXmBax 0ObEKTY KOH-
Tpons [OOMKHO 6biTb MPUCBOEHO LMMPOBOE Ha3BaHWE B MEHKO
HacTtpowku / Hactpoinkun namepeHum / O6sekr (puc.l.2).

4.5.2. Ins obecneyeHnsa apxmBMpoOBaHUA 0 nepexoda B pexuMm namepeHus
B MeHio ApxuBbl (puc.l.3) B cTtpoke lNepunon BBOANTCA MHTEpPBan ap-
XMBMPOBaHUA BbIBOPOM M3 CMUCOYHOTO 3HayeHus. N3ameHsaTbL napamert-
pbl apXMBMPOBAHUSA MOXXHO TOMBKO MPU OTCYTCTBUWU 3anucen B apxvBee
no AaHHOMY HoMepy obbekTa, B NPOTUBHOM Cllydae paHee BbINOSNHEH-
Hble 3anucu ByayT MHOMUMPOBATLCA HeKoppekTHO. MNpu Heobxoammo-
CTM npenBapuTENbHO BbLINOMHAETCA O4YUCTKA apXuMBOB B  MEHIO
Hactpownku KapTbl, B cTpoke dopmart. KapThbl.

Mpouecc apxuBMpoBaHMS aBTOMATUYECKM 3arnyckaeTcs nocre
BKITIOYEHUSA peXnma namepeHun.

4.5.3. [Ina npocMmoTpa apxuBoB BbibMpaeTca meHio ApxuBbl / [pocmoTp
3anucen. pn Bblbope onuun HapacTtarowmm ntorom apxmebl 6yayT
oToOpaxaTbCs B BMAE HapacTaroLero utora.

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

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

B namatn npmbopa Tun gatymka cBsi3aH CO 3HA4YeHMeM a3oBoW
CKOPOCTM W OOMNONHUTENBHOM 3a4epPXXKM OS11 OCHOBHbIX Nap AaT4YMKOB.
Moatomy B AanbHerwem npu Bbibope TMna aatymka npubop Gyaet as-
TOMaTMYeCKn NPOU3BOAUTbL YCTAHOBKY HEOOXOOAMMbIX 3HAYEHWU napa-
MeTpoB (ha30oBOM CKOPOCTU WM OOMOMHUTENBbHOW 3a4epXXKM OCHOBHOM
napbl 4aTYMKOB.

4.7. U3amepeHue pacxopa

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

Mepentn B okHO U3mepeHusa (puc.l.1), 3aTem MHMLMaNM3npoBaTb
KHOMKy CTapT B CTpoke 3anyCK U3MepeHun.

Ha gucnnee vHAMUMPYIOTCA M3MepsieMble 3Ha4YeHUs OO6BLEMHOro
pacxoga, npsamoro, obpaTHOro n cymmapHoro o6bLemMoB, TEKYLLIEN CKO-
POCTM NOTOKA, a Takke COODLEHNST O HELUTATHbLIX CUTyaunax, BO3HUKa-
lowmx npu paboTte pacxogomepa, U NpoM3BOAUTCS 3anncb B apXmB Te-
KYLLUX N3MEPEHHBIX JAaHHbIX.

B pacxogomepe peanusoBaH BbIBOL pe3ynbTaToOB U3MEPEeHUN Ha
ancnnen KpynHoiM wpudgTom. Kpome nHamkaumm 3HadeHns BblGpaHHO-
ro napameTpa KpynHbIM LWPUEPTOM M ero cratyca, Ha AUCMIEN BbIBO-
OSATCA BCe Tekylue pesynbTaTbl U3MEpPEHUW, a Takke FMCTorpamMmbl
amMnnuTyg npsiMmon n obpaTHOW MOMyBOSIH YNbTPa3BYKOBOro cuUrHana,
OoOHapyXeHHbIX B pe3yrnbTaTe aBTOMATU4ECKOW HACTPOWMKM Ha MPUHK-
Maembin curHan. Ona Bo3Bpata B MeH WU3mMepeHus Haxmnmaetcs

KHOMMKa .

4.8. BbluucneHuve Tenna

AHanornyHeim o6pasom NPon3BOANTCH BblYMCIEHME Tenna, Macco-
Boro pacxoga (G) u Tennosoun mowHocTtu (E) npu ncnons3oBaHun gat-
YMKOB TemnepaTtypbl U gaBneHus, nnbo no ux SOroBOpHbIM napameT-
pam.

Ana nHoukaumm BblMMCNEHUI Tenna Bblbupaetcs ctpoka Uamepe-
HuMe Tenna B MeH0 U3mepeHus. Ha gucnnee nHanumpyoTca nsmeps-
eMble 3Ha4YeHMsi MaccoBOro pacxona, TensoBOM MOLLHOCTW, HaKOMMEeH-
HOM Maccbhl nsmepsiemon xuagkoctn (M+), konuyectsa tennotol (W+),
naeneHusi (Puam), coobLeHnst 0 HewTaTHbIX CUTYaUMsiX, BO3HMKAKOLLNX
npy paboTe pacxogomepa, a Takke KaHanbl AaBreHUs U TeMmnepaTtypbl
(puc.l.2).
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4.9. BbiBOg uameputenbHon MHopmaummn

[na BbiBOA4a nM3MmepuTenbHOM MHOpMauMM no uHTepdency RS-
485 Heob6XO0ANMMO YCTaHOBUTL NMapameTpbl CBA3N B MeH0 HacTpowku /
Hactponku nepucpepumn / Hactpouka RS-485 (cm. n.4.3) n nogknio-
YNTb BHELLHUW NPUEMHUK K pa3dbeMy «RS-485» Ha BIT.

[ns BbiBoga nameputensHon nHgopmMauum Yepes yHuBepcarbHbin
BbIXxoAd, B MeHi0 HacTpounku / HacTtponku nepudepumn / YHuBepcarnb-
HOro BbIXOA NPOM3BOANTCS BbIGOP pexnma paboTbl yHMBEPCANbHOMO
BbIX0O4a M gpyrme Heobxogumble HACTPOWKM B 3aBUCMMOCTU OT Bbl-
H6paHHON PyHKUMM (CM. N.4.3), @ BHELUHUI NPUEMHUK CUrHana nogknio-
yaeTcs K pazbemy «MTI.» Ha BIT.

4.10. 9koHOMUA pecypca GaTapeun

B uenax akoHomum pecypca 6GaTapen, B MeH0 CuUCTeMHble
HacTponkn / HacTporMkn nHagukaumm BbIOMpPaETCsl PeEXMM MOACBETKM
aucnnes: MakcumarnbHas, cpegHss,, MMHMManbHasa. 1o oKoH4YaHuK
MaHUMYNSLMIA C KHOMKaMK KnaeBuaTypbl UCNIEN pacxogoMepa racHer.
[nsa BkNtoveHMs aucnnes A4OCTaTOYHO HaaTb NoOyto KHOMKY Ha Kna-
BMaType, Npy 3TOM BO30OHOBNSAETCA MHAMKAUUA TOrO MyHKTa MEHI0, B
KOTOPOM pacxof4oMep Haxoauncs nepen oTKNoYeHUeM aucnnes.

B cnyyae otcytcTBMA Kakux-nmbo maHunynauum ¢ npubopom (M3-
MEepeHUs1 He NPOM3BOAATCS, OTCYTCTBYET CBSA3b MO MHTEpdEency, He nc-
nonb3yeTcsa KnaeBmaTypa, He 3afaHbl NapameTpbl paboTbl MO pacnuca-
HWIO) Yepes3 5 MUH. pacxo4oMep BbIKITHOYAETCS.
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5. BOSMOXHbIE HEMCIMPABHOCTU U METO[bI
UX YCTPAHEHUA

5.1. Hanbonee nonHo paboTocnocobHOCTb pacxogoMepa xapakrtepusyeTtcs
HanuuMem MHAMKaLMM N3MepseMblX NapaMeTpoB, a Takke 3HaYEHUAMU
YCTaHOBOYHbIX NapamMeTpoB, BBEAEHHbIX B MOMHOM ob6bemMe U B 3aaaH-
HbIX Npeaenax.

5.2. MNpwu BbIGope cTpokn HC B MeHo U3mepeHus, packpbiBaeTcst AOMNOMHN-
TernbHOE OKHO, B KOTOPOM MNPOW3BOAUTCHA paclungpoBKa BO3HUKLUEN
HewiTaTHOW cuTyaumu (puc.l".2).

Pacwudposka HC npn namepeHun pacxopa, npuUynHbl BO3HUKHO-
BEHMS U MeTOAbl X YCTpaHeHUs npueefeHsbl B Tabn.4.

Tabnuua 4

O603HavyeHne HC

BeposiTHas npuynHa

MeTog ycTpaHeHus

HCO: Kpart. noteps

Y3C
(KpaTkas noTeps cur- i i

Hana)
1. HenpaBunbHaga HacTponka (1. [NpoBepuTb NpaBUNbHOCTb YCTa-
npubopa. HOBMEHHbIX NApPaMeTPOB.
2. OTcyTcTBME 3anonHeHnsa (2. Y6eauTbCa B 3anOSfIHEHUM XUOKO-
XnakocTblo TpybonpoBoga  |CTblo TpybonpoBoga M OTCYyTCTBUM
UNN HanNu4ne B XXMAKOCTU 3HAYMTENbHbIX rAa30BbIX BKMOYEHUN.
60nbLLIOro KomMyecTBa rasa.
3. HencnpaBHOCTb B anek- 3. [llpoBepuTb  LENOCTHOCTL W
TPUYECKNX COEQNHEHNAX HageXHocTb coeanHeHnn MN3A c BI.
M3A c BIl.

HC1: 4. HapylweHue ycTaHOBKM 4. TNpoBepuTb NPaBUNbHOCTb YCTa-

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

Ha TpybonpoBoge, Hanuuine cmasku
Nnoa W3nyyawlwein MOBEPXHOCTbIO
MoA.

5. Hannuue otnoxeHun Ha
BHYTPEHHEN NOBEPXHOCTU
Tpybonposoaa.

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

6. HencnpaBHocTb MOA.

6. [MpoBeputb paboTtocnocobHOCTb
KaHana c gpyrumm MNM3A.

7. OT1kas BI1.

7. O6bpaTnUTbCHA B CEPBUCHBIN LIEHTP.

HC2: Hekopp. ckop.

BBeneHo HenpaBunbHoOe 3Ha-

MpoBepuTb NPaBULHOCTL YCTAHOB-

Y3C 4yeHue ckopoctn Y3C. NEHHbIX NapaMeTpoB.
(HekoppekTHasi CKo-
poctb Y3C)
HC3: npeB. makc. |/amepeHHOe 3HayeHune pac- |[1poBepuTb NPaBUIbHOCTb YCTAaHOB-
pacx. Xo4a npeBbICUNO AOMYCTU-  [NIEHHbIX NapameTpoB.

(MpeBbiWweHe Makcu-
ManbHoOro pacxoga)

Moe 3Ha4veHune.

HC4: npeB. Bepx.
ycTaB.
(Q > Qsy, NpeBbLILLIEHA
BEPXHSAS yCTaBKa)

Pacxog G6onbLue BepxHewn
yCTaBKW.

MpoBepnTb NPaBUILHOCTb YCTaHOB-
NEHHbIX NapaMeTpoB.
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MpoponxeHne Tabnuubl 4

O6o3HaueHne HC

BeposTHas npuyvHa

MeTopq ycTpaHeHns

HCS5: npuH. HUXH.
ycTas.
(Q < Quy, NPUHMKEHA
HWXHAS yCTaBKa)

Pacxog meHbLUe HMKHEN
yCTaBKMW.

MpoBepuTb NPaBULHOCTL YCTAHOB-
NEeHHbIX NapaMeTpoB.

Pacwudposka HC npu BbluMcneHnn Tenna npmeeaeHsl B Tabn.s.

Tabnuua 5

O6o3HaueHne HC

Onucanue HC

BeposiTHast npuymHa

HCO: cTton Hakonn.

OcTaHoB HakonneHus Tenna

cM. n.5.8

HC1: oTk. AT. OTkas gatyumnka pacxoga O6pbiB kabens MNOA
pacxopa
HC2: Q<0 Q<0 HeT pacxopa
HC3: oTk. AT. OTkas patyunka Temnepatypbl [O6pbiB kabensa TMNC1
Temn. 1 Ne1
HC4: otk. AT. OTtka3 gatyunka Temnepatypbl |O6pbiB kabena TMNC2
TeMmn. 2 Ne2
HC5: oTk. AT.
naen. Ortkas gatuuka gaeneHus |O6pbiB kabens gatyunka gaBneHus

Pa3HoCTb TeMnepaTyp B NMogaroLLem

HC6: t1-t2<dt t1-t2<dt n obpaTtHoM TpybonpoBoAax MeHbLUE
YCTAHOBITIEHHOrO 3HA4YeHUs

HC7: G > G, G > Ga, MaccoBbIin pacxon 60nbLue BEpXHeW
YCTaBKW.

HCS8: G < G, G < G, MaccoBbIll pacxo MeHbLLE HUXKHEN

YCTaBKW.

5.3. lNMoa HewTaTHOM cUTyaumen noHMMaeTcs cobbiTve, NPU KOTOPOM BO3HU-

KaeT HEecOOTBETCTBME M3MEPSIEMbIX MNapaMeTpoB METPOSIOrMYECKUM
BO3MOXHOCTSIM pacxogomMepa Wi Npyu KOTOPOM M3MEPEHUSI CTaHOBAT-
Csl HEBO3MOXHbIMW BCNEACTBME HapyLleHus ycrnoBumn mamepeHus. HC
dUKCupyeTcs, ecnun ee ANMTENbHOCTb HE MeHee 1 CeKyHabI.
O6paboTka pacxogoMepoM HewTaTHbIX CUTyauuin Npou3BOAUTCS
cnegyrowmm obpasom. lNpu HactynneHun HC B meHio WU3mepeHus
dukenpyetcsa HC, a B apxus 3anucbiBaeTtcda cootBeTcTByowasa HC.

5.4. ObpaboTka nponagaHus Y3C 3aBUCUT OT COOTHOLLEHUSA ONUTENBHOCTU

otcytcTBus Y3C 1 3agaHHOro 3HadeHusi napameTtpa Bp. nHep (Bpems
nHepuun), B meHio Hactpownku unsmepeHun / O6paboTka pesynbTa-
TOB, KOTOPOE MOXET yCcTaHaBnmBaTbcA B AnanasoHe ot 5 go 300 c.

Mpwn kpaTkOoBpeMeHHOM nponagaHun Y3C B n3aMepuTenbHOM KaHa-
ne npekpawaeTcsa HakonneHne obbema XMAKOCTU M MpoaosrkaeTcs
NHONKaUMS nocnegHero M3aMepeHHoro 3HayYeHnst pacxoaa.

Ecnu onutenbHOCTb OTCYTCTBUS CUMrHana MeHblue 3a[aHHOro Bpe-
MEHU uHepumn, To nocne nosiereHms Y3C npon3BoguTca pacyeT cpea-
Hero 3HaveHunsa pacxoga 3a Bpemsa otcytcTBua Y3C. CpegHee 3Hade-
HWe pacxoja paccyuTbiBaeTcs MO NocrneaHeMy 3HaYEeHUI0, N3MEePEHHO-
My nepea nponagaHnem Y3C, n nepBoMy 3Ha4YeHuo, KI3AMEPEHHOMY Mo-
cne nosiernexHmst Y3C. NonydYeHHOe cpegHee 3Ha4YeHne MCMnorib3yeTcs
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5.5.

5.6.

5.7.

5.8.

Ans pacdeta npupaweHuss obbema 3a Bpems otcytctBua Y3C. Pac-
cuMTaHHoe npupaweHne obbema gobaBnaeTca K 3HavyeHuo obbema,
HaKoMnneHHOMy K MOMeHTY nponagaHust Y3C, nocne 4Yero npogosmKaeT-
CS NPOLIECC N3MEPEHUS pacxoda M HaKomnneHns odbbema.

Ecnu anutensHocTb oTcyTcTBUMs Y3C NpeBbICUT BpeMs UHepuuu,
To pukenpyetca HC Het Y3C, npekpallaetcsa HakonneHne obbema,
WHOUUUPYETCS HyneBoe 3HayeHue pacxoda M HadvHaeT paboTtaTtb
cyeTyunk BpemeHu otcyteTenda Y3C.

B cnyyae nosienenus Y3C pacxogomep BO30OGHOBMSIET naMepeHme
pacxoda u HakonneHne obbema co 3Ha4yeHUs ob6bema, HaKOMMEHHOro K
MomMeHTy nponagaHunsa Y3C. Bpema otcytcteus Y3C dmkcupyeTcs B
apxuse.

Ecnu ckopocTb NOTOKa XNOKOCTM NpeBbIaeT 3HavyeHne Vmax (Makcu-
MarnbHasi CKOPOCTb MOTOKAa), YCTaHOBMEHHOE B MeHi HacTponku us-
mepeHun /| O6pabotka pesynbTaTtoB, TO dukcupyetcs HC npes.
Makc. pacx., fnpekpallaeTca HakonreHne n apxmempoBaHue obbema,
HO NpOoJOIKaeTCs M3MEepeHne U UHAWKaAUUSA U3MEPEHHOro 3HayeHus
pacxoaa.

Ecnun 3HaveHue pacxoga 6onblie yCTaHOBMEHHOrO 3HaYeHUs BEpPXHEWN
yCcTaBkn no pacxogy B MeHo Hactponku usmepenHun /| Ob6paboTtka
pe3ynbtaTtoB BY (BepxHsis ycTaBka) UMM MEHbLUE 3HAYEHUSI HUDKHEN
yctaBkn HY (HmwkHasa yctaBka), To dmkeupyrotes kogsl HC (npeB. Bepx.
ycTaB. WM MPUH. HUXH. YycTaB. COOTBETCTBEHHO), MNPOOOSIKaeTCs
HakonneHve obbema n uamepeHue pacxoga.

MNpu namepeHnn Tenna otkas nboro kaHana (pacxoga, Temnepatypbl
WUNW AaBneHust) UM NpeBblleHNe YCTAHOBMEHHOIO rpagneHTa Temne-
paTypbl NPUBOAUT K OCTAHOBKE HakonneHus Tenna. Mpu npeBbilleHnn
YCTaAHOBMEHHbIX FPaHWL, MaccoBOro pacxoga (ukcupyeTcs COOTBET-
cteytowwaa HC, HakonneHwe Tenna npogornkaeTcs.

B cnyyae BO3HUKHOBEHUS HeucnpasHocTn unu HC npexage Bcero cne-
AyeT NpoOBEpPUTD:

HanuyMe n CoOOTBETCTBME HOPMaM HanpshKeHUs MUTaHWs Ha BXoge pac-
xogomepa 1 3apsaga akkymynsatTopHon 6aTtapen;

- HagexHocTb nogcoeanHenus uenen MOA, TMNC vnu gaTymka AaBneHus;
- Hanu4yune XXMOKoCTu 1 ee ABMXKeHus B Tpybonposoae;
- OTCYTCTBME CKOMSEHNA rasa B MecTe ycTaHoBKkM MIA.

Mpyn NonoXxuTenbHbIX pesyrbTaTax NepeyvucneHHbIX Bbille npoBe-
POK criegyeT o6paTUTLCA B CEPBUCHLIN LIEHTP (pernoHansHoe npeacra-
BUTENbLCTBO) UMW K N3rOTOBUTESIO U34ennsa ans onpegeneHns BO3MOX-
HOCTM ero garbHenLwen aKcnyatauuu.
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6. TEXHWYECKOE OBCNYXUBAHUE

6.1. lpK KaXxgom Mcrnonb3oBaHMM pacxogoMepa ero pekomeHayeTcs nog-

6.2.

6.3.

6.4.

6.5.

6.6.

BepraTtb OCMOTPY C Liefibto KOHTPOnS:
cobntogeHnsa ycrnoBum akcnnyaTauum pacxogomepa;

HanNU4uns HanpsKeHnsa NUTaHus B 3aJaHHbIX Npeagenax;

OTCYTCTBUS BHELLUHUX NOBPEXAEHUI COCTaBHbIX YacTen pacxogomMepa;
HaOEeXHOCTU ANEKTPUYECKUX U MEXAHNYECKUX COEOUHEHNIA.
HecobniogeHne ycnosuin akcnnyataumm pacxogomepa B COOTBETCTBUM
c nn.1.2.6 n 2.1 MOXeT NPUBECTM K OTKa3dy npudopa nnun npesbILLEHNIO
A0MNYCTUMOrO YPOBHS MOrPELLUHOCTM U3MEPEHUM.

BHelwHMe noBpexgeHus Takke MOryT MpMBECTUM K MPEBbILWEHNIO
[OMYCTUMOrO  YPOBHA MOrpeLlHocTM u3mMepeHun. [lpyn  nosiBneHun
BHELUHNX MOBPEXOAEHUN M3genusa wunu kKabensa nuTaHus unum CBs3K
HeobxoomMMo 06paTUTbCs B CEPBUCHBLIN LEHTP WU  pernoHanbHoe
NpeacTaBUTENBLCTBO ANA onpeaeneHnss BO3MOXHOCTU ero AarnbHenLwen
aKcnnyaTauum.

Hannuyne HanpspkeHus nutaHus pacxogomMepa onpegensercs no Hanm-
YN MHOUKaumM, a paboTocnocobHOCTb Mpubopa — NO coaepXaHuio
NHOUKaLMW Ha gucnree pacxogomepa.

Pacxogomep no BMAy UCNOSTHEHUSA N C Y4ETOM YCMOBUIN 3KCMyaTauun
OTHOCMUTCS K U3OennsM, PEMOHT KOTOPbIX MPOM3BOOUTCS Ha cneuunanu-
3MpOBaHHbIX NPeanpuATUNAX, Mo NpeanpPUATUN-U3rOTOBUTENE.

Ha mecTe akcnnyaTauum BbIBASIETCS HEUCNPABHOCTb C TOYHOCTbIO
Ao coctaBHou vactu: B, MOA, agantep nutaHus, kKabenu cBa3n; He-
MCNpaBHbIA 3NEMEHT 3aMEHSIETCSl Ha McnpaBHbI. [pn oTkase ogHOro
M3A 3ameHsitoTcsa oba NOA napbl.

BHUMAHME! lNpu 3ameHe MOA Heobxodumo onpedenumb U

eeecmu e npubop 3HavYeHue napamempa Hynesoe cmeweHue dTO.
"ny©okunii paspsag akkyMynaTopHon 6aTapen MOXeT NPUBECTU K BbIXoQy
n3 ctpos Ab unu pacxogomepa. Bo nsbexaHve atoro Heobxoanumo co-
6niogate npaBuna  akcnfyaTauunm M npasuna XxpaHeHus AB  (cm.
nn.2.3.3 n 7.3 HacTosILLero pykoBoACTBa).
OTtnpaBka npubopa Ana NpoBeAeHMs NoBepKU, NMMBO peMoHTa OOoImKHa
NPOM3BOAMTLCA B MOMHOM KOMMMeKTauun ¢ nacnoptom npubopa. B co-
NPOBOANTENbBHbIX AOKYMEHTaX HEOOXOAMMO YKa3biBaTb MNOYTOBbLIE 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 yKrnaablBaroTCA B TPAHCNOPTUPOBOY-

7.2.

HYIO CYMKY, B KOoTopon pasmewiatotrca Bll, NM3A n komnnekt kabenen,
WHCTPYMEHTOB W MpuHaanexHocten. Tyga ke nomeltaetcs nacnopt
npmnbopa u dnelw-HakonuTenb ¢ NPorpamMmmMHbiM obecneveHmeM. TpaHc-
NOPTMPOBOYHAS CyMKa CNY>XUT A5 XPaHEeHUs U TPaHCNOPTUPOBKKU pac-
xogomepa B npouecce akcnnyatauuun. lMpu noctasBke noTtpebutento
TPaHCNOPTMPOBOYHAs CyMKa yKnaablBaeTCsl B TPAHCMNOPTHYIO YNaKoBKY.
XpaHeHne pacxogomepa OOJDKHO OCYLLECTBMATLCSA B TPaHCMOPTMPO-
BOYHON CyMKE B COOTBETCTBMM C YCMNOBUSIMU XpaHeHusa 1 cornacHo
FOCT 15150. B nomeLLeHnn ans XpaHeHUs He OOSMKHO BbITb TOKOMPO-
BOASILLEN NMbINK, NAPOB KUCMOT, LEeoYen, a Takke ras3os, Bbi3blIBaOLLNX
KOPPO3M1IO 1 paspyLUatoLLMX N30NSALMNIO.

Pacxogomep He TpebyeT cneumnanbHOro TeXHU4Yeckoro obecnyxmnea-
HWUS NPU XpaHEHMU, KPOME aKKyMynsiTopHOn GaTapew.

7.3. XpaHeHne akKymynaTopHOW OGaTapen [AOMKHO OCYyLecTBAATbCA OT-

7.4.

OEerbHO OT npm60pa B CyXOM nomMmeLwieHnn B 3apAaXeHHOM COCTOAHUN.

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

XpaHeHne AB gonyckaeTca Npu TemnepaTtype OKpyXKatolwlero 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 TpaHCNopTUPOBaTbLCA aBTOMOOUITbHBIM, PEYHbIM,
Xenes3HoAOPOXKHbIM N aBUALMOHHBIM TPAHCNOPTOM (KpOMe HerepmeTu-
3MpOBaHHbIX OTCEKOB camMosieTa) npu cobniogeHnn crnegyrwmx ycno-
BUN:

- TPAaHCNOPTMPOBKA OCYLLECTBNSAETCSA B YyNAKOBKE N3rOTOBUTENS;
- OTCYTCTBYET NpsiMoe BO3AeNCTBNE BNaru;

- TemMnepaTtypa He BbIXOAuT 3a npegenbl oT MMHyc 25 o nntoc 55 °C;

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

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

- yaapbl CO 3Ha4YeHreM MMKOBOro yckopeHus ao 98 m/c?;

YINOXEHHbIE B TPaHCNOpPTE pacxo4oMepbl 3akpensieHbl BO n3bexaHue
nageHus U coygapeHun.

BHUMAHME! Onsi coxpaHeHus1 cpoka cayx6bbl 6amapeu, npu

memnepamype cebiwe narc 35 °C cpok xpaHeHusi npubopa He
dosmkeH npeebiwamsb 30 OHel.
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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 lMPL. Metoauka nosepkuny,
ytBepxaeHHoiMm BHUNP — dunumanom dryrt «BHAMM um. O.U. MeH-

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

! — T AR || —
1 =\

YPCB B3JNET nPU

233"

7 B3NET

o o S .
=" I == e

- =

290*

a) B CO CTOPOHbI KPbILLKK

99"
:
n
8

A

6) B1A, CO CTOPOHbI Pa3beMOB NMUTAHUSA U CBA3U

* - CNpaBOYHbIN pasmep

Puc.A.1. BropuiHbin nsmeputenbHbIN Npeobpa3soBaTtenb.

45
/Y B3/ET



Pacxogomep-cyetuuk ynetpassykoson YPCB B3JIET IMPL

HANDAKOHNE TIUTAHMEA «.usiinssnsissisinsnmmsssssssnsenisssessnnssssss =10...30B
MoTpebnaemMasa MOLLHOCTD .........cccccvvurreeeeeeeeennnnn, He Gonee 15 BT
TeMnepaTypHbIA ANAMA30H ........cccevveeeeeiiirrreeeeeeeeeenens -10...+50 °C
ETaNEHE: BTE s sl sl e IP 67

CepuntHbii Homep: XXXXXXX

// B3NAET www.vzljot.ru

Puc.A.2. Bug wunbaa Ha 6okoBom Topue BIN.

Mn3Al naA2 ] eurnka | RS-485 | eurnkKa

m|Z|—

PEAX.1 L B/DATA+
- N A/DATA-
PEAX.2 E GND_EXT

tncr ) Tne2 posemka (umn. ] susKa

1 PTx.1 1 PULSE_OUT.1
2 LEADx.1 2 PULSE=O uT.2
3 LEADx.2
4 PTx.2
3 SHIELD =10...30B g8unKa
6 - o3 1 +VIN

o o) [2 +VIN

2 01 3 GND

posemka 4 GND

1| PRESSURE.1
e 2| PRESSURE.2

Bo3moxHas cxema nodkmoyeHus 8amyuka oasneHus

+IBbIX | MpeobpasosaTtens

Bropyarbif PRESSURE.1 | I: HUnur Aas/enna
npeobpasoBaTtenb PRESSURE.2 +U NeTOYHMK
_|— -U nUTaHUA

Puc.A.3. MapkupoBKa KOHTaKTOB 1 0603Ha4YeHMe CUrHanoB Ha pa3bemax BIl.
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1 — nuyesas naHesnb; 2 — padbeMbl Oris NMOOKIHOYEHUSS 0amyuKko8
memnepamypsbi; 3 — oucnnel; 4 — pa3bem Ornsi NOOKI0YeHUsT Oamyuka
OaernieHusi; 5 — pasbembl cesidu ¢ [NOA; 6 — knasuamypa, 7 — pasbem
B8HEWHe20 anekmponumaHusi, 8 — pa3bemM UMIY/IbCHO20 B8bIX00a;
9 — pasbvem uHmepgpeltica RS-485; 10 — pasbvem uHmepgetca USB;

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

Puc.A.4. Bua Bl ¢ OTKpbITOW KPbILLKOMN.
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* - CNpaBOYHbLIN pasmep
1 — usnyyarowasi MNioCKoCMs,; 2 — ommMemka akyCmu4ecKoao ueHmpa.
Puc.A.5. NpeobpasoBaTtenb anekTpoakyctudeckumn MNIA H-222.
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1 — knasuamypa; 2 — rnnombuposoyHas Yawka; 3 — na3 Ord ycmaHo8KuU
Kapmel namMsamu; 4 — nnacmmaccosbil akpaH, 5 — yanybneHue 8 akpaHe 05
rnnombéuposaHusi.

Puc.A.6. bnok knaBuaTtypbl.
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NMPUNTOXXEHUE B. YHnBepcanbHbIN BbIXO4 pacxogaomMepa

0,75A

XP11

Pulse output

KoHT.

Llenb

1 |PULSE_OUT1

2 |PULSE_OUT2

10k
+5V_EXT Bl
‘—[: i I
Pulse J—l_ _ ’ :f '_S
i ya
100k
GND_EXT

Puc.b.1. Cxema OKOHe4YHOro Kackaga yHMBepcanbHOro Bbixoaa.

[nsa oGecneyeHnst CONPSPKEHNSI C PasfMYHbIMU TUNaMU NPUEMHU-
KOB OKOHEYHbIi Kackag YHMBEPCAamnbHOIo BbiXO4a MOXeT paboTaTtb kak
NpU MUTaAHWUM OT BHYTPEHHEro pas3BsA3aHHOrO WCTOYHMKA MUTaHUS (ak-
TUBHbIA PEXNM), TaK U OT BHELLUHEro WCTOYHMKA MUTaHUS (MaCCUBHBIN

PEXUM).

B aktMBHOM pexunme amnnutyga mMmnynsca He meHee 3,0 B npwm
TOKe Harpy3kmn He 6onee 100 MKA.
B maccvBHOM pexunme gonyckaeTcsi MMTaHne OT BHELLUHEro UCTou-
HUKa HanpsKeHnem MOCTOSIHHOro Toka OoT 5 Ao 24 B, gonyctumoe 3Ha-
YeHne KOMMYTMPYEMOro Toka Harpy3kun He 6onee 0,3 A.

[AnvHa nuHUKM cBa3u yHuBepcansHoro Boixoga — 4o 300 m.

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

Ob6osHaueHne | Pexum paboTbl YyHMBEpPCAnbHOro BbIXoaa
HanmeHoBaHWe napameTpa B CTPOKe - 3 B
NapameTp YaCTOTHbLIN | UMMYNbLCHBIN | NOMUYEeCKUi
Bbixoq 3akpbIT Het X X X
Pacxoa npu npsiMmomM HanpasneHum Q+ y
noToka
Pacxoa npu obpaTHOM Hanpaerne- 0- N
HMWN MNOTOKAa
Pacxog npu nto6om HanpaBneHun |Q| y
noToka
O6bem npu NpAMOM HanpasieHUn Vet "
noToka
O6bem npu obpaTHOM Hanpasne- V- N
HUM NOTOKAa
O6bem npu nobom HanpasneHum |V| 9
noToka
?:ng%:z:zieHanpaBneHm noToka 3HaK noToka N
HeT ynbTpasBykoBOro curHana HeT Y3C %
Pacxop 6onblie BepxHer yctaskn | Q > QB. Y.
Pacxo MeHbLUe HUXKHEN yCTaBKu Q <QH.Yy. X
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NMPUNOXEHUWE B. HazHayeHue n 0003Ha4YeHue KHOMNOK

KnaBuaTypbl
Tabnuua B.1.
Ob603HayeHne HasHa4yeHune KHonku
A Mpun BbIOOpPE NyHKTA MEHI0, NapaMeTpa, apXMBHOWN 3anucu, 3Ha4eHUs U3 Cnucka —
nepemMeLLeHne nNo MEHKO NN CNINCKY BBEPX.
v Mpun BbIOOpE NyHKTaA MEHI0, NapaMeTpa, apX1MBHOW 3anucu, 3Ha4eHMs U3 cnmucka —

nepemeLlieHne no MeH nin CNUCKy BHUS.

1. MNpwn BbIGOPE NYHKTA MEHIO, 3HAYEHMS U3 CMNCKa — NepeMeLLeHme MO MEHIO Unn
CMUCKY BNeBO.

2. Nepexoq U3 MEHIO HWKHErO YPOBHS B MEHIO BEPXHETO YPOBHS.

3. Mepexoa 13 nboro NyHKTa OCHOBHOIO MEHI0 B MeH0 U3mepeHus.

4. Npwn ycTaHOBKE 3HAYEHMWSI YUCITOBOM BEMNYNHBI — (POPMUPOBAHNE MUTraloLLLEro
Kypcopa ans nopaspsgHon KOPPEKTUPOBKN Yncna.

1. MNpwn BbIGOPE NYHKTA MEHIO, 3HAYEHMSA U3 CMIUCKa — NEePEMELLEHME MO MEHIO UK
CMMCKy BMNpaso.

2. Nepexoq n3 MeH0 BEPXHETO YPOBHS B MEHIO HMXXHENO YPOBHS.

3. MNepexoa 13 ntboro nyHKTa OCHOBHOIO MEHIO B MeHo U3mepeHus.

4. Npwn ycTaHOBKE 3HAYEHMWSI YUCITOBOM BENUYUHLI — Bbl4ENEHNE YMcra CBETIIO-
cepbiM LBETOM 7151 MOCNEeaYLEN KOPPEKTUPOBKMN.

5. MNpwu BbIGOpPE 3HAYEHUSA U3 CNUCKA — OTKPbITUE TabnKLIbl BO3MOXHbIX 3HAYEHUN
BEMUYUHDI.

1. Nepexoq OT OCHOBHOIO MEHIO K MEHIO UM OKHY HUXKHETO YPOBHS.

2. [Npun ycTaHOBKE 3HAYEHNS YUCNOBOW BENUYMHBLI — NEPEXOL B PEXUM peaaKkTu-
poBaHuga napameTpa.

3. MNpwu BbIGOPE 3HAYEHMSA U3 CNIUCKA — OTKPbITUE TabMMLbl BO3MOXHbIX 3HAYEHUN
BENNYUHBI.

4. BbinonHeHne onepauuu, BBo, BbIBpaHHOro nnu 3agaHHoro 3HadeHus napa-
MeTpa.

1. MNMepexo U3 MEeH0 HUXHErO YPOBHS B MEHIO BEPXHENO YPOBHA.
2. OTKa3 OT BBOAA U3MEHEHHOro 3HAaYeHNs Yncna unu napameTpa.

Habop 4McnoBoro 3Ha4eHUss yCTaHOBOYHOrO napameTpa.

BBoa necatnyHom ToOYKM.

BBoa 3Haka oTpuuaTenbHOro YMCNOBOro 3Ha4YeHUs napameTpa.

MENU

I

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

OCHOBHOE MEHIO
m Bpema=  XXXX:XX
m flata = XX XXXX
- U3mepeHus
-> HacTtponku
- ApxuBbl
-> O npubope

YY)

\

Y

U3MEPEHUA PACLLUN®POBKA HC
=Q = XXXXX My mHCO: «par. notepay3C -
myv = XXXXX m/c mHC1: HetY3C -
= V+ = XXXXX MB mHC2: Hekopp. ckop. Y3C -
aV- = XXX wm m HC3: npeB.. Makc. pacx. -
->HC - m HC4: npes. Bepx. ycTaB. -
- WU3mepeHue Tenna — Puc.[.2 | mHC5: npwH. HUXH. ycTaB. -
m Craryc: HaumeHosaHue
» 3anyck n3me peHui <komaHdar LOMONHUTENLHO
- [lononHuTenbHoO 4—, udt = X XXXXXX MKC

HACTPOVIKN = dtpacy = X XXXXXX mke

. . uP = XXX MKC
-> Hactpo#ku nsmepeHuii — Puc.l".2 uC = X000 i
- Hactpo#ku nepucepum —) Puc.l".2 KM3M - X'XXXX Kmic
- CUCTEMHbIe HaCTPOWKHN —) Puc.l.2 :Nr B X.
» WHnumnusaums € kovaHoa » M -
m Ycuneuune = X
M =
MPOCMOTP APXMBA = Mouocts = X
- MpocMoTp 3anuceit — Puc.l".3
- YpaneHue Bcex 3anucen — Puc.l'.3
— Puc.l".3

-> HacTpoiiku kapThbl

» Mepuoa: <« 3HayeHue »

Y

O NPUBOPE
YPCB B3NET NPL
m 3aB. N = XXXXXXXXXX
Banet MPL
= [10 = 23.06.01.00
= KCINO = 0xB271

- WUpeHTtudpmkarop moayns

PR

WOEHTUOUKATOP MOAOYNA
= 23.06.01.14

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

«O MPUBOPEN».
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—> PACLUU®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 HCS5: otk. AoT. gaBn.
mHC6: t1-t2<dt
mHC7: G>GsH
Puc.l1l = W3MEPEHUE TEMJIA mHC8: G <GHH
nG = X.XXX Ty
mE = X.XXX Txanly| | ™ KAHAI DABJIEHUA
M+ = X.XXXX T m CTaTyc:  HaumeHosaHue
a W+ = X XXXX T = Puam X. XXX MMa
= Puam = 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: Haumer 0garue
Puc.l1¢=  HACTPOMKM U3MEPEHMI! = XXXXX €
- OOBbEKT: <« Homep » —> Puc.l 4
- MapameTpbl TpyObI ——> Puc.l4
- MapameTpbI xnaKocTun ——> Puc.l4
- MapameTpbl M3mepeHUN ——> Puc.l4
- ObpaboTka pe3ynbTaToB —— Puc.[4
- [lononHuTenbHble napameTpbl —— Puc.l 4
- apameTpbl pacyeTa Tenna ——> Puc.5
Puc.l1 < HACTPOWKW NEPUDEPUN
-> Hactponka RS-485 —— Puc.5
- YHuBepcanbHbIN BbIXOA ——> Puc.l 6
Puc.l'1 <—— CUCTEMHbIE HACTPOUKHU
-> YcTaHoBKa AaThl U BpeMeHH ——> Puc.l7
-> HacTpoiiku nHankauum ——> Puc.l7
- Crartyc npubopa ——> Puc.l7
Puc.l.2. MeHwo «PACLLUIMO®POBKA HC» /| «U3MEPEHUE TEMNA» [/

«HACTPOWUKN U3SMEPEHWUN» | «<HACTPOWUKN NEPUDEPUN» /
CUCTEMHbIE HACTPOWKW».
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Puc.l1
PAN

NMPOCMOTP APXMUBA
- lMpocmoTp 3anucen

- YpaneHue Bcex 3anucen
-> Hacrpoiika kapThbl
» lMepuon < 3Ha4eHue »

4_

0eHb. MeC.200 Yac:MUH:CeK

W )

L

mTp = XX XX:XX u:m:ic
m Towwm6. p = XX:XX:XX 4:m:c
m V+ = X XXXX m3
m V- = X.XXXX m3
m HCpacx = ------

B Quue = XXXXXX M3y
m Qmake = XX)XXXX  miyy
- Tenno

-> Hapacrarowmm ntorom

- lNomnck 3anucu

YOANEHWE BCEX 3ANUCEN

» Yaanutb Bce 3anucu: komaHoa
m Craryc: coobuweHue

Y

HACTPOWKW KAPTHI
L] CTaTyc: HauMeHoBaHue
= 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 HCrenpn = ---------
® GMUH = XXXXX T1lv
m Gmake = XXXXX  Tly
= ticp = XXXX °C
= t2cp = XX.XX °C
= 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:XXXXu:M:c
s V+ = XXXXX m3
m V- = XXXXX m3
= M+ = XXXXX T
=W = XXXXXX Tkan

MOUCK APX. 3AMNUCH
Beepgute Bpems 3an.

» JO0O00 ooooon

m coobujeHUe




Y

CO30AHUE OBBEKTA
-3apatb UMSl 06BLEKTa
» Hactpoitku no ymony: 4xomandar
- Co3paThb Konun obbekTa

Iﬂ

Puc.l.2 = NAPAMETPbI TPYBEbI Puc.l.2 PABOTA C OB bEKTAMMU
» Cx.ycT: < 8blbpamb » m 00beKT = <« Homep »
» Lokp = 00000.0 wm » 3arpy3uTb HacTp.: <« KomaHOa »
» DHap = 000000 wm ->Co3paaHne 06beKTa
» Dnaa = 000000 wm u Kon-Bo 06bekToB XX
» Mar. cTeHku: < 8bi6pams »
» her - 0000 wm | Puc.T.2 < BONONHUTENbHBIE NAPAMETPbI
 Ccr = XO0XXX ke ndT0 = XXXXXX  MKc
» Mar. nokp: <«8bi6pams » mPpon = XXXXXX ke
> d = [0.0000 wm - KanubpoBka Hyn. cmelleHus
» Lo6 = 000000 wm - Kanu6poBka Hyns Ha notoke
u Lo6. pek = XXXXX MM -> KanubpoBska fon. 3aaepxku
Puc.l"2 < MAPAMETPbI XXMOKOCTHU
» Tun xuakocTn: < 8bibpams» L KAJIMBPOBKA HYI. CMELLEHUA
>t =0000 ¢ mdt = X000 mke
uCrab = X.XXXXX kmlc »d10 = 00000000 wmke
mBaskoctb = XXXXX  cCr m dt0 cpepHee = X.XXXXX Mkc
= » 3anyck <« KOmMaHda »
Puc.'2 <<= NAPAMETPbl U3MEPEHUU
» Tun pgaTumkoB: <« 8bi6pams P L
» ®das. ckop =L00000 kmic l( A;:gl BROBIA :iij(.l);(')l(-ixl)\()rlo?-rﬁ:((f
> taaty 000000 -c u dt = X XXX ke
» faoHpa: « 8bibpamb P n P = XXX MKC
» Kon.umn.songa = [J[J u Cusm = XXX Kkmle
» Hanp. 3onga: <« 8bibpamb P n dT1 = X XXXXXX MKc
» APY: « KomaHda P n dT2 = X XXXXXX MKC
» Younewne = [J[J[] ® BpemsA go koHua = X c
» Mopor o6Hap = ggggg 7 » Jran: =  <«8bibpamb >
» Tmin = .L/mKe » 3anyck: = 4 »
s Tmax = 00000 Dwe e e
» KAITMBEPOBKA [IOMN. 3AQEPXKU
Puc.I'2 <<= OBPABOTKA PE3Y/IbTATOB » Cusm = X00XX  kmle
> Meanawa = L[] » Poon = DL ke
> Apncpm. yep = Uﬂg ® Poon.Tek = X)000X  MKe
: \Blz;aMxHep : o000 Mlz » 3anyck: < KomaHda »

» Makc. yckop = 00,0007 wiez

» 3Hak noToka: <« 8bibpamb P
» Otceuka = 0000 My
» HY = 0000 My
» BY = O0LLO00 wyy

BBOJ UMEHWN OB BEKTA

u [lonHoe ums: HaumeHosaHue
Wms: 06bekT

» Homep oong
CO3[0AHME KOMUN OBBEKTA

= B o6bekT: HaumMeHogaHue

u 3 obbekTa: HaumeHogaHue

» Co3paTb Konuio: <KomaHOaw

Puc.l4. MeHio «MAPAMETPbl TPYBbl» / «[TAPAMETPbl XWAKOCTU» /
«MNAPAMETPblI NBMEPEHUW» | «OBPABOTKA PE3YJIbTATOB» /
«PABOTA C OBBEKTAMW» / «AOMNOJNHUTENbHbLIE

NMAPAMETPbI».
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Puc.I"2 <<= MNAPAMETPbIPACYETA TEMMNA —»{ MPEOBPA30BATEJIb ABIIEHUA
> Tun: <6bibpams» » Usmepenne P: < Komanda »
> M. paswocts t = LILILILILT °C > .uuan:son I: <« 8bibpame»
~MpeobpasoBatent AaBnenns  [@—— | [nanasoH P: < 8bi6pamb»>
~TNC1 (nopatoumi Tp.) < |[»Parm = [ mmpr.cr.
> TMNC2 (o6paTHbM Tp.) - » Poor = JOO000  wna
> GHH = OOLO0 x14 .l = X0 MA
> GeH = J00000 w1y mlpac = XXXX MA

>  TNC1 (NOAAIOLLUN TP.)
» UsmepeHue t: <« KomaHOa »
» Tun TMNC: <« 8bl6pamb»
»toor = LUOOO0 °c
mRusm = XXXXXX  Om
=R = XXXXXX  Om
—> TNC2 (OEPATHbIA TP.)

Puc. 2 <= HACTPOWKA RS-485 » U3mepeHue t: <« KomaHOa »
» Aapec = aon » Tun TNC: < 8bi6pams »
» CkopocTb = <ebibpamb P bop »toor = LUOO00 °c
» Baitrosbiii TaimayT = [/[J[] mc ERusm = XXO(XXX  Om
> 3apepiaRTC = UL we "R = XXX O
» Tun npotokona < 8blbpams >
-> CraTuctvka onpocos R CTATUCTUKA ONPOCOB

» Bcero = X
» CBowux = X

» Owwunbka CRC X

Puc.r.5. Menio «MAPAMETPbI PACYETA TEMJIA» / <HACTPOMKA RS-485».
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Puc.2 <<=  YHWBEPCAIbHbI BbIX0OA
: » Tun Bbixoga:  <«YacmomHbiti » _
I |- Hactpoiika S YACTOTHbIW BbIXOA
: » Mapam.: < 3HayeHue »
i—— YHWUBEPCAMbHbIA BbIXOA :ﬁ" =K€UUUUU-U<UU "MO"/ M:
. . acuert KP: KomaHda
o v Qen =0000000000 wits
| »aun = L000000.000 wey
:L 1 YHMBEPCANbHbIN BbIXOR > Fvac = /LT ry
| | » Tun Bbixopa: < Jloauyeckuii » » AKT. ypOBEHb: < 3HaqeHue »
| | >Hacrpoitka o« mFrek = XX My
: m CocTosiHMe: coobweHue
L4 YHUBEPCATNbHbIA BbIXOA
» Tun Bbixopga: <€ OmKoYeH » .. UMNYNbCHbIW BbIX0O[
- Hacrpoiika < » Mapam.: < 3HayeHue »
» Kl = Uﬂﬂﬂﬂﬂﬂﬂﬂﬂmwmn
» Pacyert KI: <« KoMaHOa »
»QBn = Oo000ooaonng  we
» Tumn = [I[J[] MC
» AKT. ypOBEHb: <« 3HayeHue »
m CocTosiHMeE: coobujeHue
—> NOrMYECKUM BbiX0
» Mapam: <« 3HayeHue »
» AKT. ypOBeHb: <« 3HaveHue»
m CocTosiHMe: coobueHue
—> ! BbIxoZ OTKM0YeH !
Haxoagutca B
MaccuBHOM COCTOSIHUM

Puc.l".6. MeHio «YHUBEPCAJIbHbIV BbIXO[».
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Puc.2 <<= YCTAHOBKA OATbI ¥ BPEMEHU > PACLLM®POBKA OTKA30B
» Bpema = /[0 LI m0T0: pacw. noptoB GPIO -
mOT1: ppanBep knaBuar. —
Puc. 2 = HACTPOMKA MHOMKALIMK wQT2:  «KoHrp.3apspabar. -
» Pa3sm. pacx: < 8bI60p » mOT3: BHewHen eeprom -
» OToGpaxeHue: <« gbifop » mOT4: cucr. BCTp. hannoB -
» Moacreetka: <« 8bibop » mOT5: RTC -
mOT6: cucT. xpaH. HacTp.  —
Puc. 2 &= CTATYC NPUBOPA mOT7: 3apauv knasmar. -
RN 0110 <] N R R ——— P mOT8: 3apgauu hamn. cuct. —
® MuTaHme: coobujeHue mOT9:  3apauu apxuBauum —
m YpoBeHb 3apapa: = XX % m O0T10: 3agayuu NnpUnox. -
m OcraBw. Bpema: = XX 4 m OT11: 3apaum Modbus -
m0T12: USB -
B OT13: 3agayun MeHw -
= 0T14: NNUC -

® 0T15: Nor Flash -

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

re ursv-prd b doc2.0
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