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BBEOEHUE
HacTosiee PykoBOACTBO MO aKcnnyaTaumu npeaHasHayeHo Ans usyvyeHus
npuvHUMNa OeWCTBUS U KOHCTPYKUMM pacxodomepa C MHTEerpaTtopoM akyCTUYECKOro
«3X0-P-02» (B ganbHerweM — pacxogomep), 3y4eHus NpaBuin MOHTaxa, NoBepKu,

Hanagkn n TexHn4eckoro 06Cﬂy)KI/IBaHI/Iﬂ B YCNOBUAX IKcnnyaTaunn.

1. HASHAYEHME

Pacxogomep ¢ nHterpatopom akyctnyecknin AX0-P-02 npegHasHadeH ans
namepeHuss 06bEMHOro pacxoga (KOnmMyectBa) KMOKOCTM, B TOM YMUCIE CTOYHbIX
BOA, B OTKPbITbIX KaHanax LwupuvHoW Ao 4-x MmeTpoB, M B 6e3HanopHbIX
Tpy6onpoBogax guametpom 100 mm n Gonee, C uUenbl yyeta, B TOM uucne
KOMMEpYECKOro, B KaHanM3aUMOHHBbIX CEeTAX, Ha OYUCTHbIX COOPYXEHMSX,
NPOMBILUMEHHbIX NPeanpUATUSX U T.4.

N3amepeHne obGbema XMOKOCTM OCYLLECTBNSAETCA KOCBEHHbIM METOOOM
NnocpeacTBOM U3MEPEHMUS YPOBHS XXMAKOCTW, MPOTEKaloLLEen B BOAOBOAE, NepecyeTa
€ro B MrHOBEHHOE 3Ha4YeHne pacxona U NHTErpupoBaHus.

Kpome Toro, pacxogomep MoXeT ObITb UCMOSb30BaH A4S aBTOMaTUYECKOro
KOHTPONSA MrHOBEHHOrO 3HAaYeHUs pacxoda XMAOKOCTU B OTKPbITbIX KaHanax u
6e3HanopHbIX TpybonposBoaax.

BbinonHeHne namepeHun pacxoga u obbema XuakocTu, NpoTekaloLwen B
CTaHAapTHbIX noTkax, BoAoBoAax " ©e3HanopHbIX TpybonpoBoaax,
ocyllecTBnseTcs B cCoOOTBETCTBUM C MeTtoamyeckumn ykasavmamun MW 2406-97
"Pacxof XMOKOCTM B OTKPbITbIX NOoToKax. MeToamka BbINOMAHEHUS M3MEPEHUIN Npu
NOMOLUM CTaHA4ApPTHbIX BOAOCNMBOB WU NOTKOB", MW 2220-96 "Pacxop CTOYHbIX
Xuakocten B 6e3HanopHbix Tpybonposogax. MeToamka BbIMONMHEHUS n3MepeHni",
MW 13-92 "Pacxog Boabl B KaHanax. MeToauka BbINOSIHEHUA WM3MEPEHMI MO
cpegHen CKOpoCTM B OOHOM TOYKe rmgpomeTtpuyeckoro cteopa”, M 14-92 "Pacxopg
BOAbl B kaHanax. Metoauka BbINOMHEHUSA N3MEPEHUI MO CpeaHen CKOPOCTN B OOHOM
TOYKEe rMapPOMETPUYECKOro CTBOpa Ha cBOOOQHOM NOBEPXHOCTN NOTOKA".

Pacxopomep coctout 13 npeobpasoBaTensi NepBUYHONO aKyCTUYECKOrO,

umetowero tunel Al-11 unn AlN-13 (B pganbHenwem — All), n npeobpasosaTtens



nepegatoulero nameputensHoro MMN-P (B ganbHerwem — MIMA), 1 BeinyckaeTcs B
NblNeBOA03aLLULLEHHOM UCMONHEHNN.

PasnuuHble mogudmkaumm Al npegHasHayeHbl Ans pasHbIX pa3MepoB
BOAOBOJOB.

All cooTBeTCcTBYET KnNMMmaTuyeckoMy wucnonHeHuto YXJT n kaTteropuu
pasmetlteHusa 2 no FOCT 15150, Ho ana paboTbl Npy TemMnepaType OKpY>KatoLLlero
Bo3gyxa ot muHyc 30 go nntoc 50 °C.

MM cooTtBeTCcTBYET KNMMaTUyeckomy ucnonHeHuto YXI1 u kaTteropum
pasmetlteHusa 4 no FOCT 15150, Ho ana paboTbl Npy TeMnepaType OKpy>KatoLLero
Bo3gyxa oT muHyc 20 go nntoc 50 °C.

Al BbINyckaloTCA B MbINIEBOAO3ALLMLLEHHOM MUcnonHeHuu IP-64, MM — B
ucnonHeHun IP-65 no FOCT 14254.

BbixogHoM curHan pacxogoMepa — MOKa3aHWUsi XWAKOKPUCTaNMYeCcKoro
avcnnes.

Pacxogomep MOXeT  MMEeTb [JOMOMHUTENbHbIE BbIXOAHbIE CUrHasbI
(ranbBaHW4Yeckn OTAENEeHHbIe):

- CMrHamn nocCTOsIHHOIo Toka ¢ BblOMpaembiM guanasoHom 0-5, 0-20 nnu 4-
20 MA, cnyxawmn ansa nHamkaumm TEeKyLLEero 3HauyeHnst pacxoaa;

- OT OOHOr0 OO TPEeX pernemnHbiX BbIXOA4OB, MPEACTaBNALLNX "Cyxue
KOHTaKkTbl" pene C HacTpavBaeMbiMVW YPOBHAMW 3aMblKaHWs W pa3MblKaHUsi
KOHTAKTOB, CNyXallMx OM1S CUTHanM3auum BEPXHEro, HOMWMHAIBHOMO W HWXKHEro
YPOBHEW 3anofHeHNa BoA0BOAA, C Harpy3o4Hon cnocobHocTtbio 100 B, 80 MA;

- VMNYNbCHbIA BbIXOA C BbIOMpaemMblMuM BECOM MMMynbca W €ro
ONUTENBHOCTBIO, CNyXXaluii Ans perncrTpaumm KonuyecTBa NPOTEKLLEN XUAKOCTU
OOMNOMHUTENBHBIMU YCTPONCTBAMU;

- BbIBOA, MHGOPMaLMM Ha KOMMbIOTEP OCYLLECTBNSIETCSH Yepe3 BCTPOEHHbIN
nHTepdenc RS-232 nnm RS-485.

Ha nakokpuctannuMyeckoM Aucnrnee Takke oTobpaxkaeTcsl crefyoLlas
WMHpopmauus:

e  TeKyLLMe 3HaYEHMS N3MEePSEMbIX BENTUYMH:

- MIrHOBEHHOro 3Ha4eHunsA pacxoaa;



- MIHOBEHHOrO 3Ha4YeHUs YPOBHS;
- obuwero BpemeHn yyeTa;
- [aTtbl M BpEMEHY;
e  COAEepPXMMOe apXuBOB:
- novacosoro — 2500 3anucein (6onee 100 cyTok);
- nmocyToyHoro — 2200 3anucen (6onee 6 neT);
- nepepbiBoB yyeTa — 100 3anucen;
e  AMarHOCTMYeCcKue COOBLLEHUSt O HEUCMPABHOCTSX.
YnpaBneHne oOTOOpaxeHWem  OCYLLEeCTBNAETCA  HaxaTueM  KHOMOK
"MpocmoTp”, "Apxme" n "BeoA", pacnonoxeHHbIM Ha nepegHen naHenu npubopa.
lMpumep  3anmcu  obo3HayeHWs  pacxogoMepa C  aKyCTUYECKUM
npeobpasoBatenem All-11, TOKOBbIM BbIXxOOoOM, MHTepdericom RS-232 u aByms
ycTaBkamy CuUrHanm3auum npu 3aka3e v B OOKYMEHTauuu OPyron npogykumu, B
KOTOPOMN OH MOXET ObITb MPUMEHEH:
Pacxodomep 3XO-P-02 — All-11 — MA — RS232- 2 ycm. TY 4213-012-18623641-01.
CTpyKTypa ycnoBHOro obo3HavyeHus pacxogomepa npveegeHa B
npunoxexun 20.
Kpome Toro, npu 3akase pomkeH OblTb ykasaH Tun BOAOBOAA
(6e3HanopHbIN TPYyGONPOBOA UM OTKPLITLIV KaHan) 1 ero napameTpsl.
»  [ns mpy6onposoda Heobxo0UMO yKa3amhb:
- BHYTPEHHUWI AnameTp;
- Hanunume usmepwutensHoro U-o6pasHoro notka B Mecte U3mMepeHus;
- YPOBEHb XUAKOCTU NPU MaKCMMarnbHOM 3anofHEHWY;
- Hanuyve nognopa;
- CKOPOCTb TEYEHUSI N YPOBEHb 3aNONHEHWs, MPU KOTOPOM 3Ta CKOPOCTb
u3MepeHa, a Takke MeTOA U3MEPEHUS CKOPOCTU, WX CTPOUTENbHbIN
YKIOH;
- Matepwan TpybonpoBoaa;
- pacnonoxeHue TpybonpoBoda (Mo 3emnen, B MNOMELLEHMU, Ha

OTKPbITOM BO3[yX€).



»  [Ina omkpbimozo KaHana Heobxo0uMO yKa3ame:

- Tvn cyxatowero ycTponcTtaa (notok BeHTypw, MNapwana, sBogocnve ¢
TOHKOW CTEHKOW unu ap.);

- napameTpbl CyXatoLlero yCTponcTea;

- YPOBEHb XMOKOCTM NPY MaKCUMasribHOM 3anofHEHNM;

- pacnonoxeHue kaHana (Ha OTKpbITOM BO34yXe WK B NMOMELLEHNM).

2. TEXHWMECKUE OAHHBIE
2.1. MapameTpsbl All, nx Tunel, kogbl OKIM npuBeaeHbl B Tadn.1. 3a
BENMNYMHY 30HbI HEYYBCTBUTENBHOCTU NMPUHUMAETCSt PACCTOSIHUE OT MITOCKOCTU

otcyeTa Al go 100-npoLeHTHOM TOYKM AnanasoHa usmepeHus (Npunoxenns 3, 4)

Tabnuua 1
Twvn Kop OKI1 BepxHuii npegen 30Ha
N3MEPEHUS YPOBHS HEeYyBCTBUTEMNBHOCTH,
»KWOKOCTM B BOOOBOAE, M M
All-11 421361 034500 5,0 1,0
AlN-13 | 421361 034609 0,3 0,25

2.2. N3amepeHne 0OBLEMHOro pacxofda TeKyLUeW >XMOKOCTM MPOM3BOAMTCS
npy M3MEHEeHUW YPOBHSA XUOKOCTM B OAHOM M3 AuanasoHos: 0-0,1; 0-0,15; 0-0,2;
0-0,25; 0-0,3; 0-0,35; 0-0,4, 0-0,45; 0-0,5; 0-0,6; 0-0,7; 0-0,8; 0-0,9; 0-1,0;
0-1,1; 0-1,2; 0-1,3; 0-1,4; 0-1,5; 0-1,6; 0-1,7;, 0-1,8; 0-1,9; 0-2,0; 0-2,5; 0-3,0;
0-4,0; 0-5,0 m™.

2.3. MNpepgenbl gonyckaeMon OCHOBHOW OTHOCUTENbHOW MOrpeLHOCTH on
pacxogoMepoB MNpu M3MepeHun oBbLeMHOro pacxoda WM CymMMapHoro obbema

(konuyecTBa) XMOKOCTM B AManasoHe M3MeHeHusl ypoBHA B npedenax 20 - 100 %

[AManasoHa N3MeHeHWs1 YPOBHS J0IKHbI 6biTb He Gonee T 3,0 %.
Mpegensl gonyckaeMonW OCHOBHOW MNpPUBEAEHHON MOrpeLIHoCcTH 7 i

pacxoaoomMmepoB Mnpu wmM3MepeHuun o6beMHoro pacxooa u CymMMapHOro obbema

! Mo 3aka3y [onyckaeTcsl W3rOTOBIEHUE PacXodOMEPOB C MPOMEXYTOUHbIMU
JAnanasoHamu.
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(konuyecTBa) XMOKOCTM B AManasoHe U3MeHeHust ypoBHsa B npeaenax ot 0 go 20 %

AManasoHa N3MeHeHUs YPOBHSI He AOSKHbI nMpeBbiwaTb T 3%.
2.4. MNvutaHne pacxogomepa OCYLLECTBMNAETCA OT CEeTU NePeMEHHOro Toka

HanpsbkeHuem (220 J_rgé) B, vactoton (50 + 1) I'u,.

2.5. MowHocTb, notpebnsemas pacxogomepom, He npesbiwaeT 20 B-A.

2.6. TemnepaTypa Bo3ayxa, okpyxatowiero All, - ot muHyc 30 go nntoc 50
°C, MM - ot muHyc 20 go nntoc 50 °C.

2.7. Al ycToMuMB K BO34ENCTBMUIO OTHOCMTENbHOM BriaxHocTn (95 + 3) %
npu Temnepatype 35 °C, MM - 80 % npu TemnepaTtype 35 °C.

2.8. N3veHeHne nOrpelHoCcTn pacxofomepa, BbI3BaHHOE W3MEHEeHUeM

Temnepartypbl Bo3ayxa, okpyxatowero NN, B gnanasoHe ot muHyc 20 go nntoc 50
°C, He OOIMKHO npeBbIWaTh 0,5|5n| Ha kaxgble 10 °C OTKNOHeHMs TemnepaTtypbl

ot 20 °C.
2.9 NameHeHMe NorpeLLHoCTU pacxogoMepa, Bbi3BaHHOE U3MEHEHNeM TEM-

nepaTtypbl KOHTpPONUpPyeMon cpeapl, B gnanasoHe ot muHyc 30 go nntoc 50 °C, He
[OOJIKHO MpeBbIWaTh O,5|5u.| Ha kaxaple 10°C oTknoHeHus TemnepaTypsbl oT 20 °C.

2.10. W3meHeHMe norpeLwHocTM pacxogomepa, Bbl3BaHHOE MaBHbIM

OTKIMOHEHNEM HamnpPSXEeHWUs MUTaHWs OT HOoMMHanbHoro 220 B Ha nnoc 22 wnu
MuHyc 33 B, He JomkKHO nNpeBbIwaTh O,5|5;:|,|

2.11. lMpu OTKMIOYEHUM HAMPSDKEHUS] MUTAHMS pPacxogoMep COXpaHsieT
HaKOMMNeHHy MHopmMaLmnio He MeHee 12 mecsaues.

2.12. Pacxopomep obecneumBaeT BO3MOXHOCTb MOAKITIOYEHUS BHELLHEN
Harpysku 2,5 kOm B Uenb BbixogHoro curHana 0-5 MA 1 1 kOM B Lenb BbIXOAHOMO
curHana 0-20, 4-20 MA.

2.13. B pacxogomepe BO3MOXHa YCTaHOBKA 4-X pEXMMOB U3MEPEHUS:

rnepebili pexum — U3MepeHue pacxoja BO BCeM AManasoHe W3MeHeHus
YPOBHS;

emopoll pexumM - u3MepeHue pacxoga B avanasoHe (2 — 100)%

n3MeHeHus ypoBHS; B AnanasoHe (0 — 2)% 3HaveHue pacxoaa pasHo 0;



mpemull pexum - U3MepeHue pacxoda BO BCEM [UMa30HE W3MEHEHWS
YPOBHA C MpekpalleHueMm y4deta u uKkcaumen Ha [UCnree «nepenosiHeHns»
BOAOBOAA NPU MaKCUMarnbHOM 3HA4YEHUN YPOBHS;

yemeepmsbll pexum - U3MepeHue pacxoga B avanasoHe (2 — 100)%
N3MEHEHNS YPOBHS 1 PUKCaums «nepenosiHEHNs».

2.14. MonHbIA cpegHWn cpok cnyxbbl pacxogoMmepa Ao cnucaHus — 6 ner.

3. COCTAB PACXOOOMEPA

3.1. Pacxogomep coctouT 13 ogHoro All (AM-11 wnn All-13) n ogHoro
MMW. CoeanHnTEenbHbIN Kaberb B KOMMIIEKT NOCTaBKN HE BXOAUT.

3.2. OnuHa coepuHuTensHoro kabens mexagy Al u TN He pomkHa
npesbiwate 200 M. Mo 3aka3y pacxogomep MoxeT ObiTb aganTupoBaH K kabento
anvdon go 300 m.

Tun kabenss — no6oOW 3KpaHUPOBAHHBLIN kabenb C KONMMYECTBOM XWUM He
meHee nATn (Hanpumep, KYTIB TOCT 18404.3).

4. YCTPOUCTBO U PABOTA PACXOOOMEPA

4.1. MpuHUMN AEeNCTBNS pacxodoMepa OCHOBAH Ha akyCTMYECKOW Nokaumm
YPOBHSI XMAKOCTW, NpOTeKalollen B BOAOBOAE, MepecyeTe ero B MrHOBEHHOe
3HayeHue pacxoda Mo 3afaHHOM 3aBMCMMOCTWM PacXOA4/YpOBEHb [ANs AaHHOro
BOA0BOAA C NOCMNEAYIOWMM UHTErPUPOBaHNEM.

MepoWn ypoBHS SBNSiETCA BPeMsi pacnpoCcTpaHeHUs 3BYKOBbIX KorebaHui
OT u3nyyaTens A0 KOHTPONMPYeMOW rpaHuubl pasgena cpeq u obpatHo Ao
npuemHuka. lNepecyeT ypoBHSA B MIHOBEHHOE 3HayeHWe pacxoga npousBoavTCH B
COOTBETCTBMM C 3aBMCMMOCTBLIO pacxoa OT YPOBHS B KOHKPETHOM BOAOBOJE.

CTpyKTypHas cxema pacxogomepa npvsegeHa B npunoxexHun 1.

OpHum u3 OCHOBHBbIX  9MEeMEHTOB pacxogomepa ABNseTcs
MUWKPOKOHTponnep 8. Anropntm yHKLUMOHNPOBaHNS pacxogoMepa 3anvchbiBaeTcs B
ero BHYTPEHHIO NaMsTb Npu M3rotoBneHnn. B nporpamme peanunsoBaHbl pyHKLMM
ynpaBneHus oTAenbHbIMU y3namu npnbopa n BbIMUCIIEHNS pacxoda B 3aBUCUMOCTU
oT ypoBHs. o nepegHemy ¢poHTy curHana "CTPOB" ¢ nomouibto GydepHoro

ycTponctBa 5 opmupyeTca KOpPOTKUM uMMNynbC (3mopa 1), 3anyckawowum
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reHepaTop 3oHAaupylowmux curHanoB 1. [eHepaTop 30HAVPYKOLWMX CUrHanoB
BblpabaTbiBaeT pagnoumMnynbChbl C ONpeaerieHHON YacToToN NOBTOPeHNs (3antopa 2),
KoTopble Npeobpa3sytoTcsa B akycTuyeckme npeobpasosaTtenem 4.

AkycTuyeckme curHanbl — pacrnpocTpaHsalTCs MO rasoBol  cpefge,
OoTpaXalTCA OT rpaHuUbl pasfena «ra3 — XUAKOCTb» U BOCMPUHUMAIOTCH TEM Xe
anekTpoakyctTuieckum npeobpasoBartenem. [locne ob6paTtHoro npeobpasoBaHus
OTpaXeHHble  CcuUrHanbl  YCUMMBAKTCA  NpeABapuTenbHbIM — ycunutenem 2
aKkycTmyeckoro npeobpasoBatensa (anwpa 3) M MO COeQUHUTENBHOMY Kabento
NnofaltTCs Ha BXOA ycunuTens-cgopMupoBaTtens MHGOPMALMOHHBIX curHamnos 6.
OTOT ycunutenb COAEPXWUT NNHENHbIA Kackad C aBTOMaTM4eCKOW PeryrmpoBKOWN
ycunenns. C BbIxoga ycunuTens MpsAMOYrofibHble curHanbl (anmopa 4) 4vepes
BCMOMOraTenbHble YCTPOWCTBA MOCTYNalwT Ha MUKPOKOHTpomnmnep 8, KOTOpbIn
Npov3BOANT Oonepaunio BblaeneHnss MHPOPMALMOHHBIX CUrHaNoB Ha d)oHe MOMEX.
[Ona komneHcaumMm U3MEHEHWs CKOPOCTM 3Byka B 3aBUCUMOCTU OT TeMmnepaTtypbl
BO3ayxa B obbekTe KOHTpons B pacxogomepe npenycMoTpeH
TepmonpeobpasoBaTtens 3, BCTpoeHHbn B All, M npeobpasoBaTenb TokKa
TepMonpeobpasoBaTens B HanpshkeHne 7. BbIXogHOM curHan nocnegHero nogaercs
Ha Bxog AL mukpokoHTponnepa 8.

Mo n3mepeHHbIM 3HaYEeHMsSM BpeMEHW 3ana3gbiBaHnst MHPOPMALMOHHOIO
curHana OTHOCWUTENbHO 30HAMVPYHOLWEro M CKOpPOCTU YnbTpasByka BblUMCMSETCA
3HayeHne YpOBHHA, @ MO BENWYMHE YPOBHS W 3aJaHHOMy anroputMmy nepecdeta
YypOBeHb/pacxoq onpefensieTcs MrHOBEHHOE 3HauyeHue pacxopa. lNocne wHTerpu-
poBaHUA 3HavyeHne o6bema BbIBOOUTCH HA XUOKOKPUCTANIMYecKki guennen 9.

B pacxogomepe npefycMOTpEHO caMoaMarHoCTMpoBaHue: Gonbluasi YacTb
BO3MOXHbIX HEWUCNpaBHOCTENW aBTOMAaTU4YeCKM OOHapyxuBaeTcss B npouecce
dyHKUMOHNpoBaHNs npubopa u oTobpaxaetca Ha paucnnee (cm. pasgen 9
"B0O3MOXHbIE HEUCNPABHOCTU M CNOCO6bLI UX yCTpaHeHus'").

4.2. AIl npepHasHayeH pAans npeobpas3oBaHWs MNOABOAMMbBIX K Hemy
ANEKTPUYECKMX MMMNYNbCOB B aKyCTUYeCKMe U npeobpas3oBaHMst OTPaKEHHbIX
UMMYNbCOB 0OpaTHO B 3NEKTPUYECKHUE.

OcHoeow Al siBNsieTcsl Nbe30KkepaMmnyecknii guck, paboTatowmii Ha ogHoM

N3 pe30HaHCHbIX YacToT.

11



MpuHumMnnansHasa cxema Al npueefeHa B NpuUnoxeHun 6.

eHepaTop 30HOUPYIOWMX WMMMYNbCOB COCTOMT W3 reHepaTtopa paaumo-
NUMMYNbCOB, BbINOMHEHHOro Ha Mukpocxeme D1, n ycunutens mowHoctn VTS.
YacToTa 3anonHeHuss pagvouvMmyrnbCOB perynupyeTcs nepemMeHHbIM pe3ncTopoMm
R13. MNMpeaBapuTenbHbIA YyCUNMTENb BbINOMHEH HA MUKpocxeme D2.

B 3aBucumocTn o1 pasmepoB BogosogoB All MMeWT pasnuyHbie
mMoaudmKaumn.

KoHcTtpykuma Al-11 (npunoxenue 3) umeet ase yactu. HukHAa yactb All-
11 BbINOMHEHa W3 nNeHTannacta wnu nonunponuneHa u npegcraBnsieT cobon
YCEYEHHbIN KOHYC, KOTOPbIN 60MbLIMM OCHOBaHMEM HEMNOCPEeACTBEHHO MepexoauT B
Kpenawmn dnadey. K MeHbLleMy OCHOBaHWIO MPUKPENMSETCA aKyCTUYeCcKumn
BubOpaTop, npeacTaBnswoWMiA cobor Kpyrnyw MeTannmMyeckylo MembpaHy C
nbesokepammyeckum  guckom. KoHyc npegHasHadeH Ans  KOHUeHTpauuu
aKyCTMYEeCKOWN 3Hepruu.

B BepxHen yactu All-11 pacnonoxeH kopnyc 13 antoMUHUEBOrO Crnrasa, B
KOTOPOM pa3smeLleHa dNeKTPoHHasA cxema.

KoHcTpykuma All-13 (npunoxexve 4) nmeeT aBe Yactu. HxHaa yactb All
npencrtaenseT cobon UMNMHAP, BHYTPU KOTOPOrO pasMelleH Mbe30oKepaMu4eckui
BMOPaTOp, NPUKPENIMEHHbIA M3Ny4aloWwen MNOBEPXHOCTBIO K HMXHEMY OCHOBaHWIO
unnuHapa. CBepxy Nbe303neMeHT 3anuT 3BYKOMOrNoTUTENEM.

B BepxHen yactu All-13 pacnonoxeH kopnyc 13 antoMUHUEBOrO Crnrasa, B
KOTOPOM pasMellleHa 3reKTPOHHas cxema. BHyTpeHHAs MonocTb 3anonHseTcs
BO03aLLUTHOW CMa3KoM.

B Al npegycmoTpeH repMeTnyHbI BbiBOA kabensi yepes canbHuk. Kabenb
UMeeT repMeTU3NPYIOLLYI0 BCTaBKY AnNsi NpeaoTBpaLleHnss monagaHus Bnaru BHyTpb

kopnyca.

lMoepexdeHue unu ydaneHue 2epMemusupyrouieli ecmaeku npu

MoHmaxe npueedem K ebixody npubopa u3 cmposi

4.3. NpeobpasoBaTtenb nepepawwmi nameputensHoii MM (npunoxexne

5) npepHasHaueH Ans npeobpasoBaHUs BpemeHW 3anasfblBaHus OTPaXeHHOro
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UMMynbCa OTHOCWUTENbHO 30HAMPYIOLLErO B MOKA3aHUS Ha >XUOKOKPUCTarIM4yeckom
aucnnee, yKeupyoweM o6bem NpoTeKaLWen XXUOKOCTU.

OcHosHow y3en MM — ogHoKkpucTanbHbIM MUKpOKOHTponnep ATMega64.

KoHTponnep BbINOMHAET cneaytowme dyHKumu:

1 - nepuogmn4ecknin 3anyck akyctm4eckoro gatyumka (curHan "CTPOB");

2 - u3MepeHVMe wWHTepBana BpPEMEHU MeXAy MOMeHTamMy 3arycka
aKyCTU4eCKOoro gatymka v npuxoga otpaxeHHoro curHana ("HOPM.CUHAIT);

3 — obecneyeHne paboTbl kaHana TemnepaTypHO KOppeKLUnK;

4 - y4yeT BpeMeHu;

5 - BblMMCNEHNE Ha OCHOBE pe3ynbTaToB, COOTBETCTByOWMX Nn. 2, 3, 4,
3HayeHu YpoBHHA, MTHOBEHHOIO pacxoaa, obvema;

6 - apxMBNPOBaHNE U3MEPEHHBIX 3HAYEHUIA;

7 - BblBOA WHoOpmaumMn Ha OykBeHHO-LMPOBOW AWCNNEN M TOKOBbIN
BbIXO[;

8 - [ByHanpaBneHHasi CBsi3b 4epe3 MocrefoBaTenbHbIi  MOpT C
KOMMbIOTEPOM C UCNONb30BaHNEM nHTepdenca RS-232 (RS-485).

PaccmoTpum peanvsaumio nepedmcneHHbIX QYHKLUA.

1. CwurHan "CTPOB" HyxHOW OnuTenbHOCTM  BbipabaTtbiBaeTcH
nporpaMMHbIM CNOocoB6oM 1 CHMMaeTcs ¢ BbiBoda 15 MUKpOKOHTponnepa.

2. "HOPM.CUI'HAI" noctynaet Ha Bxoa 12 mukpokoHTponnepa. lMocne
COOTBETCTBYIOLLEA MaTemaTndeckon o6paboTkM, BKMOYalOWeEN  LUdPOBYIO
dunbTpaumio, onpeaensieTcs ANMTENbHOCTb 3a4EPXKKN OTPAXEHHOro cUMrHana.

3. N3mepeHne  HampsxeHuss  curHana  TepmonpeobpasoBaTens
BbINOMHSAETCS C NOMOLUbi0 BHyTpeHHero AL mukpokoHTponnepa, Ans aToro
yKa3aHHbI curHan nogaetcs Ha BbiBog 60 MUKPOKOHTpoOrnepa.

4. C uenbio dUKCaLuUM BPEMEHW HOPMAarnbHOTO (YHKLMOHNPOBAHUSA
pacxogomepa B KOHTpornepe mcnonb3dyetcsa mukpocxema DS1340 (D3), koTtopas
npencTaenseT cobon Yackl peanbHOro BpeMeHu ¢ kaneHaapem. becnepeboiiHocTb
nutaHusa D3 obecnevnBaeTcst XMMUYECKMM ariemeHTom E1.

5. Ha ocHoBaHMM M3BECTHbIX 3aBUCUMOCTEWN MeXZy YPOBHEM CurHana
TepmonpeobpasoBaTtenss M TemnepaTypol cpedbl, B KOTOPOW pacrosioXeH

aKyCTMHYECKM  [JaTuvk, a TakKe MexXay CKOPOCTb0  pacnpoCcTpaHeHus

13



ynbTpa3ByKOBOrO  CWrHana W  TemnepaTypon  cpefpbl, MocregoBaTeribHO
BblUMCNIAETCA TemnepaTtypa, CKOpPOCTb, pacCTOsHUE Mexay [OaTyvkoM U
oTpaxaroLlen NoBepxHoCTbio. [lanee BblMMCNATCA abCOMNTHOE N OTHOCUTENbLHOE
3Ha4YeHUs YpOBHS, 3HavyeHMe pacxoda M obbema. [MapannenbHo BegeTcs y4yet
BpEMEHU WHTErpUpOBaHUS. Bnarogaps MCMNONb30BaHMIO MUKPOCXEMbI
3HeproHesasucumon namatn D2 B cnydae BbIKMIOYEHUS anekTponuTaHusa npubopa
obecrneumBaeTcs CoxpaHeHWe MnocnegHNX Ha MOMEHT BbIKIIOUYEHUS 3HAYeHWi
ob6beMa 1 BpeMeHV UHTErPUPOBaHUS.

6. Mukpocxema D2 ucnonbsyeTcs Takke ANA CO3[4aHUS TPEX apXvBOB,
cofepxaLlmx crieqyoLyto MHpopmaLuio:

» 2500 nocnegHux (Ha MOMeEHT ob6palleHus K apxvBy) 3HavyeHun obbema,
UKCUpyeMbIX NO NCTEYEHUM KaXOOro vaca;

» 2200 nocnegHux (Ha MOMEHT oOpalleHus K apxvBy) 3HayYeHUn obbema,
UKCUPYEMBIX MO UCTEYEHNM KaXObIX CYTOK;

» 100 nap 3HavyeHW gaTbl U BPEMEHM OTKIOYEHUS U BKITIOUYEHUS npubopa n
MX NMPUYUHDI

7. BykBEHHO-LMPPOBOW XNOKOKPUCTANNMYECKM aucnnen (2 ctpoku no 16
cumBoroB) obecneuynBaeT BbIBOA M3MEPUTENBHOW W crnyebHow uHopmaumu.
Kronku "Mpocmotp 11", "Mpocmotp U, "Apxus" 1 "Beoa" No3BonsoT BLIBECTU Ha
aucnnen UWHMOPMAaUUI0O HYXHOrO BMAA — Kakoe-nnbo u3 TeKywmx 3HayeHun
N3MepsieMbIX BEMWYMH UMW AaHHbIE apXuBa.

8. KoHTponnep wumeeT nocnegoBaTenbHbIA [ABYHanpaBreHHbIR MopT,
paboTaloLlwmii B COOTBETCTBUM CO CcTaHdapToM RS-232 co ckopocTbio obmeHa 9600
6on. B coctaB mopta BXOOUT BCTPOEHHbIA B MUKPOKOHTPOINEP YHUBEPCAlbHbIN
ACVHXPOHHbIA NMPUEMO - nepefaTynk, YCTPOWCTBO ranibBaHUYECKOrO pasfaeneHus u
Mukpocxema ADM232.

OnektpoHHasa cxeMa MM pa3melleHa Ha ABYx nevaTHbix nnatax A1 un A2.
CoeguHeHne nnat mexgy cobol ocylecTBnsieTcs C MOMOLbO Kpocc-nnatbl A3
(npunoxenne 10), Ha koTOpok MOryT ObITb pacnonoxeHbol GNOK perne ycTaBoOK
curHanusaumm n 6nok nHTepderica.

MpuHuMnnaneHaa cxema nnatel A1 npuBedeHa B npunoxeHun 7. Ha aton

nnate pacronoXeHbl MUKpOKOHTponnep D5, kBapueBblii reHepaTop 4actoTbl 16
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Mlu, yacbl peanbHOro BpeMeHM Ha Mukpocxeme D3 (DS1340), mukpocxema
3HeproHesaBucumon namatn D2 (FM24CS256).

Mpy w“3roToBNEHMM pacxogoMepoB BO3MOXHA 3aMeHa MMWKPOCXeM Ha
aHanoru.

MpuHuMnmnaneHas cxema nnatel A2 npuseaeHa B npunoxeHun 8. Ha aton
nnate pacnornoxeH CcurnoBon TpaHcdopmaTop, 6noK nuTaHusa, ycunuTenb-
dopmupoBaTenb  MHMOPMALUMOHHBIX  CUTHANoB, KMNEeMMHble  KOMOAKM — Ans
NOAKIYEHNS NPOBOAOB, NPeAoXpaHNTEeNK.

Ha obmoTkax TpaHcdopmaTtopa AOMKHbl ObiTb cregyowmne BenUYMHBI
NnepeMeHHOro HanpsKeHUs:

1-2-~(10,0£ 2) B;

2-3-~(10,0+2)B;

4-5-~(9,5+2)B;

7-8 -~ (9,5+2)B;

9-10 - ~ (27,5 £ 2) B;

18-20 - ~ (50 + 3) B.

B Onoke nuTaHus ocyllecTBNAeTCs BbINpAMIEHne U crabunusauus
nuTalLWmx HanpskeHnn: +5 B; £5 B; +24 B; +50 B.

Ycunutens-chopmupoBaTenls  MHOPMALMOHHOTO CWUrHana BkIYaeT B
cebsa nuHenHbii ycunutens ¢ APY D6, petektop curHanoB D8 dopmwuposaTens
curHanos D7.

NHTepdenc RS-232 (RS-485) pacnonoxeH Ha nnate A3. OH BKkNoyaeT B
cebs yCTPONCTBO rarnbBaHWYECKON Pa3Bsi3kK, BbINOIHEHHOE Ha MUKpocxeme ADuM
1300, BbiNpaAMUTENL U cTabunuaaTop Hanpspkenus (5 T 0,1 B), npeobpasosarenb
ypoBHen ADM232 (ADM485).

Bnok TokOBOro BbIxO4a MOHTMpyeTcs Ha nnate A1 (no 3akasy). [Ons
npeobpa3oBaHns LMMPOBOrO KoAa B TOKOBbLIA BbIXOAHOW CUrHam Wcnorb3oBaHa
mukpocxema Trna AD420 (D1). 3HadeHue Toka (0 — 5), (0 — 20), (4 — 20) MA MOXHO

MEHATb B NpoLuecce akcnnyatauun.
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5. MAPKUPOBAHUE
5.1. Ha ANl gomxeH GbITb HaHeceH nopsakoBbii Homep All no cucteme
HymMepauuv NpeanpusaTUsi-u3rotoBuTens.
5.2. Ha nepegHewn naHenu MM gomkHel 6bITb HAHECEHBI:
»  TOBapHbIN 3HaK NPeanpuUATUA-U3roToBUTENS;
» TN pacxogoMepa M ero nopsiakoBblIi HOMEP MO CUCTEME
HymMepauum NpeanpusaTUa-n3roToBuTens;
3Hak yTBepxaeHusa tuna no MNP 50.2.009-94;
Tvn ArlT;

napameTpbl NUTaHUS;

YV V V V

rog n3rotoBneHusd;
» npegen ﬂOHYCKaeMOVI NorpeLHoCcTun.

5.3. MNMpegycmoTpeHo onnombupoBaHue anekTpoHHoro 6roka M.

6. YKASAHUE MEP BE3OINACHOCTHU

6.1. K MoOHTaxy (OemOHTaxy), 9Kcnnyatauumu,  TEeXHUYECKOMY
06CnyXMBaHNIO M PEMOHTY pacxOOOMEpPOB [OKHbI AOMycKaTbCA TOMbKO Nuua,
N3y4mBLUME TEXHUYECKOE OMMCaHME M MHCTPYKLMIO MO 3KCMfyaTaumMm pacxogomepa,
npowealine  UHCTPYKTaX MO  TexHuke 6GesonacHoctv npu  paboTte ¢
3NEKTPOTEXHUYECKMMM YCTaHOBKaMM1 1 paanoareKTPOHHOM annapaTypo.

6.2. B pacxogomepax UMEKTCHA Lenu, Haxoaswmecs nog onacHbeiM Ans
XKU3HW HanpsbkeHnem 220 B.

KaTeropuyeckn sanpeliaetcs 3KcniyaTaumsi pacxogoOMepoB MNPU CHATLIX
KpbILLUKaXx.

6.3. Mpy OTbICKAHNM HEWCNPaBHOCTENW BO BKITHOYEHHbIX pPacxofgomepax
HeoOX0aAMMO MPUMEHSATb MEpPbI, UCKMYalLWme CryyYyalHoe KOHTaKTUpOBaHWe
yenoseka C OMACHbIMW AN JKWU3HM  TOKOBEOYLMMW LENsMKU, Hanpumep:
Nonb30BaTbCsl TOJIBKO W30NMPOBAHHBIMU MHCTPYMEHTaMu, 3akpbiBaTb OTKPbIThbIE
KOHTaKTbl NIEHKOW U3 M30NMPOBAHHOIO Matepuana u T.4.

6.4. Bce uameputensHoe obopyaoBaHue (ocumnnorpadbl, BOSIbTMETPbLI U

ap.), ucnonb3yemoe  Mpu  OTbICKaHWUM HeMCNpaBHOCTEW, npoBepkax,
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NpounakTUYeckMx OCMOTpax W Apyrmx pabortax, AOMmKHO obs3aTenbHO WMETb
HaZexHoe 3a3eMrieHne.

6.5. Bce BuAbl TexHUWYECKoro OOCMYXMBaHWS, PEMOHTa W MOHTaxa
(oemoHTaxa), cBsizaHHblEe C Nepenankomn aMeKTpo- N paguo3anNeMeHToB, yCTpaHeHne
obpblBa MPOBOAOB M T.M. MPOU3BOAWTL TONBKO MPU  OTKIHOYEHHOM OT CEeTU
nepeMeHHOro Toka coeguHUTENbLHOM kabene n oTkntoyeHHom All.

6.6. He ponyckaeTcs akcnnyaTtaums pacxofoMepoB MPW HEYNMNOTHEHHbIX
kabensx.

6.7. 3anpelLaeTca yctaHoBKka u akcnnyaTtaumsi All B o6bektax KOHTpons,
roe no ycnoeusiM  paboTbl MOryT co3daBaTbCsi [AaBrieHusi, MpeBblluatoLime

npenenbHble.

7. NMIPABUNA YCTAHOBKU U NOAIOTOBKA K PABOTE

Mpwu ycTtaHOBKe, MOHTaXe M OGCINY)XMBaHMU PacXO[OMEpPOB AOSKHbI
cTporo co6nwpaTbCsi NpaBuna TeXHUKU 6e30nacHOCTU, W3NOXEeHHble B
pasgene 6 "YkaszaHua mep 6e3onacHocTU" U B HOPMaTUBHO-TEXHUYECKUX

AOKYMeHTax, AeACTBYIOLUNX Ha NpeaAnpuUATUN-NnoTpeduTene.

7.1. YctaHoBka All B kaHanax npsMOYronibHOro ce4eHvs Nnpon3soanTcs B
cootBetcTBUM C¢ MW 2406-97. All yctaHaBnuBaeTcsa nepea BOAOCIMBOM WMn
M3MepUTENbHLIM NOTKOM Bbllle MO TeYeHWU: Ha pacctoaHun 4Hmax — nepen
BOAOCIIMBOM C TOHKOW CTeHKOW, 3Hmax — nepep notkom BeHTypu; nepen notkom
Mapwanna — B cootBeTcTBUM C Tabnuuen 4 MW 2406-97 (npubnuantensHo 0,66L1
nepep roproBuHow, rae L1 — AnvmHa G0KOBOW CTEHKU BXOOHOW CEKLUN).

7.2. YcraHoBka All ans wusaMmepeHus pacxoga B 6He3HanopHbIX
TpybonpoBodax npousBoauTcd B cootBeTcTBMM C MU 2220-96. ATl
yCTaHaBNUBAETCA Ha MPSIMONMHENHOM yyacTke 6e3 OOKOBbLIX MOAKIIOYEHUN U He
6rvke 8 +10 Hmax 40 KOHUA TpyObl.

Kak npasuno, yctaHoBka All npoussogutcs B kornogue. Npu oTcyTCTBMU

noaxomsaLLero KornoaLa Heo6xoaMmo ero NocTpouTb.
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MogrotoButb MecTo kpenneHna Al wn TN B cooTtBeTcTBUN C
rabapuTHbBIMM YepTexamMn U 3CKM3amm MoHTaxa (npunoxenusa 3 - 5, 13 - 18). MNpu
3TOM HeobxoamMmo obpaTuTb BHMMaHWe Ha BEMUYUHY MaKCMMAarbHOro 3HadeHust
YPOBHS, YKa3aHHOro B nacrnopTe.

7.3. Mecto kpennenus All gomkHo obecneumBaTb €ro yCTaHOBKY TakuM
obpa3som, uTobbl reomeTpudeckasa ocb All, BAONb KOTOPOW NMPOUCXOAUT U3MepeHune
YPOBHS, COBNagarna c BepTUKarnbto.

7.4. TINN moxeT ycTaHaBnuBaTbCA Ha LMTax, NynbTax ynpasneHus, Ha
KpOHLUTENHaX U T.4.

He ponyckaetcsa yctaHoBka [N B6nu3am GaTapenm oTonneHus,
ANEKTPUYECKUX neyvem U Apyrux MCTOYHMKOB Tenna, a Takke B MOMEeLeHusX, B
KOTOpbIX TemMnepaTypa BO34yxa MOXET BbIXOAWUTb 3a npedenbl, ykasaHHble B n.2.9
(cMm. pasgen 2 "TexHuveckue gaHHble").

7.5. Tepen ycTaHOBKOW pacxogomepa HeobxoOuMMO MpPOBECTUM  €ro
HaTypHoe onpoboBaHMe Ha (YHKUMOHMPOBAHME B COOTBETCTBMU CO CXEMOW,
npvBeAEHHON B NpuroxeHun 19, n npoBepuTb COOTBETCTBME NACNOPTHBIM AAHHbIM.
Ons atoro Heobxooumo BblAEpPXaTb pacxodoMep B TeyeHue 4Yaca B paboyem
COCTOSiHMM, @ 3aTem MooyepeaHO  UMWUTUPOBaTb  3HAYEHUS  YPOBHS,
cootBeTcTByowme 0, 20, 40, 60, 80 n 100 % AwnanasoHa, U onpeaenATb nNepuos
yBEnuueHus nokasaHuii cuetynka obbema Ha 1 m3. Mepuog cyeta cyeTymka obbema
onpefenseTcs ¢ NOMOLLb cekyHaomepa. Pacxopg Bbluncnsietcst no hopmyne

Q=(3600 ¢/ tusm C) - 1 M/,

roe twsw - MEpMOA yBenuyeHms nokasaHui Ha 1 m* (c).

7.6. YcTaHOBKa pacxogoMepoB.

7.6.1. YctaHoBka All.

YcTtaHoBuTb All Ha mecTe KpenneHus (npunoxennst 13 - 18).

3BykoBogHast Tpyba (npunoxenus 13, 14, 17) wusrotaBnuBaetcs
3aKa34yMKOM Mo NpvBedeHHbIM 3CKM3am U3 NIIaCcTUKA unu HepXKaBeloLwwen cTanu.
B npouecce akcnnyatauMm  HeobxoguMMO — MEpPUMOOUYECKM  MPOU3BOAUTH

MEXaHWUYECKYH O4YUCTKY BHYTPEHHUX CTEHOK 3BYKOBOAHOM TPYyObI.

18



3akpenneHve Al NponsBoAUTL Yepes PE3NHOBYHO NPOKIaAKy TOSLLMHONW He

meHee 3+5 mMm. ToyHoCTb ycTaHoBkM Al no BepTvKanu JormkHa OblTb He MeHee
+ 0,01Hmax (Hmax — AvanasoH M3MEHEHUS YPOBHS), YTO MOXET ObiTb AOCTUTHYTO

UCMNOMb30BaHWEM AOMNOMHUTENbHBIX PE3MHOBbLIX NPOKMNaAoK.

PekomeHayeTca 3awuTtntb All 0T nonagaHmsa atMocdepHbIX 0CaaKoB.

Kpome Toro, Heobxogumo npefoTBpaTnTb o0bOpa3oBaHue neasHbIX
HapoCTOB B 3MMHee Bpems Ha many4yatowien nosepxHocTn All n Ha 3BYKOBOAHOW
TpyGe nyTem yTenneHus UX Hapy>XHbIX NMOBEPXHOCTEN TEXHUYECKUM YyTennuTenem
(MuHBaTa).

BHumaHue! Ecnu All ycmaHoeneH e kosodue Ha 2s1ybuHe 0o 3-x
mMempoes, pekomeHdyemcsi ycmaHO8Ka emopol KpblWKU Kosiodua Onsi
ymenieHusi 8 3UMHee 8pems.

Ecnun Al yctaHoBNeH B konogue Hag OTKPbITbIM FTOTKOM C TEMNMOW BOAOW,
pekomMeHOyeTCs 3aKpbITb TOTOK KPbILUKOW Ansi TOro, 4Tobbl MHTEHCMBHOE NCMapeHne
He BbIBEO pacxoAoMep U3 CTPoS.

7.6.2. YctaHosky [N pekomeHOyeTcA BbINONHATL B MeTannyeckom
LKady co CMOTPOBBIM OKHOM M NETNAMM NS ONNOMOUPOBaHUS.

7.7. OnekTpnyeckoe coeaMHeHe COCTaBHbIX YacTeln pacxogomMepa.

7.7.1. OnekTpu4eckoe COeAVHEHME COCTaBHbIX 4YacTel pacxogomepa,
NMOAKINIOYEHNE MNOKasbiBaloLero npnubopa u KoMnblTepa, a Takke MOAKMYEeHNe K
CeTM MNepeMeHHOro ToKa AOMKHO NPOU3BOAMUTLCA B COOTBETCTBMM CO CXEMOM
3NEKTPUYECKON COeAMHEHU (MpunoxenHue 12).

7.7.2. Onextpuyeckoe coegunHeHve [MNU ¢ ceTblo  (MCTOYHWMKOM
HanpshXeHWs) OCyLLeCTBNSETCA NoObIM CUMOBLIM Kabernem ¢ YMCNOM XU He MeHee
2-X, CevYeHneM Kaxnaom xunbl He 6onee 0,35 MM? 1 BHELLHUM AMaMeTpoMm He Gonee

6 MM.

BHumaHue! Pacxodomep He umMeem cemeeo20 6bIK/IYameris,
noamomy noodko4eHue K numarowjell cemu Heob6xodumo npou3zeodumsb

yepe3 aemomMamu4eckull ebIK/roYamersb.
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7.7.3. Anektpuyeckoe coeauHeHne Al ¢ MM ocywectengaeTtca kabenem
KYTMB vnu gpyrMm aHanormyHbIM 3KpaHMPOBaHHbIM kabenem. HapyxHbin guameTtp
kabens He gormkeH npeBbiwartb 12 MM. [py MCNONb30BaHUN HE3KPAHMPOBAHHOMO
kabens HeobXxooMMO OCYLLIECTBUTb €ro NPokKnagky B Metannumyeckux Tpybax. Ecnm
B kabene ocTalTCs He3af4eNCTBOBaHHbIE XMUIbl, OHU AOIMKHbI ObITb COEANHEHbI C
obwmm nposogom (nposoa "2") ¢ ABYX CTOpOH. [lonyckaeTcs WMCnonb3oBaHue
OTAENbHbIX MedHbIX npoBoaoB cedveHnem 0,2-+0,35 MM2, MPOMOXEHHbIX B
3a3emMrneHHon MeTannuyeckon Tpybe. [lMpu atom nposog "5" pomkeH ObiTb
3KpPaHMPOBAHHBIM.

7.7.4. Jnektpudeckoe coeauHeHue MMM ¢ nokasbiBalowmm npubopom u
KOMMbIOTEPOM OCYLLIECTBNSIETCA kabenem Tvna «BuTasi napa.

7.8. MoHTax coeMHNTENbHbIX Kabenen.

7.8.1. TIpO3BOHMUTL M 3aMapKkMpoOBaTb Wbl COEOUHUTENbHOIO Kabens.
Paspenatb xunbl kabens.

7.8.2. PacnaaTb B COOTBETCTBMM CO CXEMOW 3NEKTPUYECKON COeMHEHUN
(npunoxenne 12) xunbl kabenss Ha LUBETHble npoBoga oOTpe3ka kabens,
BbIxogswero n3 All. [lonyckaeTca coeguHsiTb NpoBoAa CKPYTKOM UMM C MOMOLLBHO

KNEeMMHOW KONMOAKM.

BHumaHue! MecTo coeauHeHuss Kabenen Heo6xoAuMMO TwATENbHO
3arepmeTu3MpoBaTb. [JNA 3TOro pekomeHAyeTcsl NPOM3BOAUTL COefMHEeHUE B
pacnae4yHou KOpoGke, KOTOPYIO 3aTeM 3anoJyIHUTbL NyCTOW cMa3Kow (Hanpumep,

nurtonom)

7.8.3. MNopcoenuHeHne kabenen k MMM ocywecTBnseTca cnegyrolmm
obpasom:

a) OTBMHTUTb 2 BWHTA W CHSTb KPbIWKY KOpryca, MO4 KOTOpOM
pacnonararTcs KIeMMHbIe KOMNOAKM;

6) nooyepeaHO 3a4nUCTUTL kabenu, MPonyCTUTb UX CKBO3b YNIOTHUTENbHbLIE
CanbHUMKN U 3aKpenuTb B COOTBETCTBYHLUMX KIEMMHbIX konogkax. Ons ygobctea
COEQMHEHNs KOHLbI MPOBOAOB cneayet obnyaute npunoem [1OC-60, npoBoaa

nepea KNeMMHOW KOMOAKON N30TrHYTh;
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B) YNIOTHUTb CamnbHUKM NMyTEM 3aBUHYMBaHUSI HAKUOHbLIX raek U 3aKpbiTb
KpbILUKY Kopryca.

7.8.4. Tocne noaknoyeHns coeguHUTENbHbIX kabenewm KpbllwKy cnegyet

onnoméuposars.

7.8.5. MNopkntoyas ceTeBon coeauHNTENbHbIN Kabenb K
pacnpegenuTensHomy LLNTKY, Heobxoanmo cobnogatb npasuna
anekTpobe3onacHoCTu.

Buumanne! Ecnu kKonebaHuAa  HanpsikeHUs nuTalowen  ceTu

+22
NpeBbLIWAIOT YyCTaHOBMEHHbIe npeaensi (220 ), B), Heo6xoaMmo ycTaHOBUTL

CTaﬁMﬂM3aTOp HanpsbkeHus. Ecnu K nuTarolen ceTU NOAKIMIOYEH YaCTOTHbIN
npeoGpasoBaTenb, TO AnA nuUTaHnA pacxopgomepa crieayet YyCTaHOBUTb

ceTeBOM (hUnNbTP UM 6ok 6ecnepeGoONHOro NUTaHUA.

8. NOPAOOK PABOTDI

BHUMAHUE! HEOBXOOUMO CTPOIo COBJIIOAATb
COOTBETCTBME 3ABOOCKUX HOMEPOB HA AKYCTUYECKUX
NPEOBPA30OBATENAX U ANEKTPOHHbLIX BJTIOKAX!

8.1. Pacxogomepbl 06CnyxuBalTCs ONepaTtopoM, 3HaAKOMbIM C paboToi
pagvo3NeKTPOHHOM annapaTtypbl, W3yYMBLULUM PYKOBOACTBO MO 3KCMnyaTaumu
pacxodomepa M NpoLleawwnM UHCTPYKTaX no TexHuke BesonacHocTu npu paboTte ¢
3NEKTPOTEXHUYECKUM 060PYAOBAHNEM.

8.2. lNMocne noAkntoYeHna pacxogoMepa K nuTalolen ceTu BbINOMHAETCA
nporpaMMa CamMOAMarHoCTUPOBaHWA W, B Cly4yae ee MOMOXWUTENbHOro Mcxoaa,
aBTOMATMYECKN YCTaHABIMBAETCA PEXUM OTOBpaXeHUs TeKyLMX 3HaYeHWi
nsmepsieMblx BenuuvH (ganee — pexum "TEKYLWWE 3HAYEHWUA"), Ha gucnnen
BbIBOAWTCA COOBLLEHNE:

O6bem, m®
[uncneHHoe 3HaveHue] [cnmBon]
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roe [UmMcrneHHoe 3HayeHue] — KONMMYECTBO XMOKOCTW, NMpoTeKlwee No BOAOBOAY 3a
Bpemsi uameperusi; [cumeorn] — muratowmin cumeon "TI", nokasbiBaloWmii Hanuyne
axo-curHana.

Mpu HaxxaTum Ha kHonky "MpocmoTp U" Ha ancnnee nosiBuTCs coobleHme:

Bpewms yyeTa, 4:m
[uncneHHoe 3HaveHne] [crmBon]

raoe [4ncneHHoe 3HayeHve] — Bpems, B TeYeHuMe KOTOPOro MpOMCXOAUT y4yeT
npoTekalllen xuakoctu; [cumson] — murawowmin cumeon "TI", nokasbiBaroLLMUiA
Hannyune axo-curHana.

Mpu HaxkaTum Ha kHonky "MpocmoTpd" Ha ancnnee nosiBUTCA cooblLeHme:

Pacxon, m3/4
[uncneHHoe 3HaveHne] [crmBon]

roe [YMcneHHoe 3HavyeHue] — Tekylee 3Ha4YeHne n3MepsieMoro pacxoaa; [cumeon] —
mMuratowuii cumson "I1", nokasbiBaloLWmMiA HanM4ne axo-curHana.
Mpu HaXaTumn Ha KHOMKY "MpocmoTpd" Ha aucnnee nosiBUTCS COOBLLEHME:

YpOBEHb, M
[UncneHHoe 3HayeHue] [cumBorn]

roe [UmMcneHHoe 3HadeHune] — Tekyllee 3HavyeHne N3MepsieMoro ypoBHSl; [cumBor] —
mMuraowmn cumson "TI", nokasbiBaoLWMI HAaNM4Yne axo-curHana.
Mpu HaxaTum Ha kHonky "MpocmoTp U" Ha avcnnee nosiBuTcst cooblueHme:

Hata v Bpems
4YMUCno. Mecqdul. rog— 4acbl : MUHYTbI

Mpu cneaytowem HaxaTumn Ha kHonky "TMpocmoTp U" ABmxenne no menio "TEKYLUVE
3HAYEHNA" 3akonbLyeTcsa 1 Ha Aucnnee nosBuTCst coobLLeHNe:

O6bem, m3
[uncneHHoe 3HaveHue] [cumBon]

Mpu HaxaTum Ha kHonky "MpocmoTp N1" ABMXEHWe No MeHio ByaeT NpoucXoanTh B

obpaTtHom nopsake.
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Ona nepexoga u3 pexuma "TEKYLWME 3HAYEHNA" B pexum "APXUB"
HeoOXxoaMMO HaxaTb Ha KHOMKy "ApxuB", MpuM 3TOM Ha AUCNSiee MNOsIBUTCA
coobuieHne

Moyvacoson apxus

[ocTynHel Ana npocmoTpa TpW BuAa apxvBoB: royacoeol emkocTbio 2500
3anucen, mocymoyHbil emkocTbio 2200 3anucen n apxue nepepbigoe y4yema
emkocTbto 100 3anucen. Bbibop apxuBa MpPOM3BOOUTCSH HaaTUEM  KHOMOK
"MpocmoTp", BXOA B BbIOPAHHBIN apXuB OCYLLECTBRAETCA HaXaTueM KHonkn "Beog".

[Mpu npocmoTpe Yacoebix unu CymoYHbIX apXueoe Ha NepByto CTPOKY
ancnnes BbIBOOUTCS [aTa W Bpems, Ha BTOPYH CTPOKY BbIBOAWUTCA YMUCIIOBOE
3HayeHne obvema:

[OATA BPEMHA]
[uncnosoe 3HayeHne obbema ]

HaxaTtne Ha kHonky "lMpocmoTp U" BeiBoguT Ha gucnnen npegsiaywee
3HayeHne obbema 13 BbiGpaHHOro apxuea. lNocnegoBaTenbHO HaXUMasi Ha KHOMKY
"MpocmoTp U, moxHo JOoCTUrHyTb "AHa" apxuBa. [na OBMXeHUA NO apxuBy B
06paTHOM HanpaBeneHun ucronbayeTtcst kHonka "Mpocmotp N". ns yckopeHHoro
nepeaBwXeHns No apxveam Heobxoammo kHomky "MpocmoTp” yaepxuBaTb HaxaToun
bonee 3-x cekyHA.

Mpu BbIOOpe apxuea nepepbigo8 y4Yema Ha BEPXHIOK CTPOKY Aucnnes
BbIBOOUTCA [aTa M Bpemsi Hayana nepepbiBa yyeTa (Ha 3TO ykasblBaeT npeasor
"oT" B Hayane CTPOKM) U KOA NPVYMHBI MepepbiBa y4eTa, @ Ha HWXKHIOK CTPOKY —
Jata 1 Bpems OKOHYaHWs nepepbiBa yyeTa (mpeanor "mo" B Hadvane CTPOKM).
MpuunHamMn nepepbIBOB yy4eTa MOryT ObiTb BbIKIOYEHUE  3MEKTPONUTAHUS
pacxogomepa, a Takke BO3HWKHOBEHWE Kakon-nnbo  HencnpaBHOCTW,
0oGHapy>x1uBaemon cpeacTBaMn camoavarHocTuku. Kogbl NpyvyvH nepepbiBOB yyeTa
COOTBETCTBYIOT KOAaM MPUYMH HEWUCNPABHOCTEW, NPUBEAEHHbLIX B Tabnuuax 2 n 3.
MepepbiB yyeTa chukcupyeTcsi, ecnu ero NpoaorkuTensHocTb Obina Gonee AByX

MUHYT.
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Tak xe, kKak U B crny4vae BblOOpa NOYacoBbIX MU MOCYTOYHBIX apXWBOB,
kHonka "Mpocmotp " nossonseT nepemsuratbest Brny6b apxuBa, a KHomMka
"MpocmoTp " oBecneunBaeT ABMKEHNE B OBPATHOM HanpaBneHun. [JaHHbIN apxvB
XpaHuT nHdopmaumio o 100 nocnegHyx nepepeiBax yyeTa.

Mpu obpalieHnn K HesanonHEeHHbIM CTpaHuuaM Kakoro-nnbo u3  Tpex
apXUBOB Ha AuMChen BbIBOANUTCA CUMBOST OTCYTCTBUS MHGOpMaumm "----",

8.3. BbiBOA MHbOpMaLMM Ha KOMMbIOTEP.

8.3.1. BbiBog uHMoOpMauuu BO3MOXeH Mo WHTepdency RS232 (anuHa
nHUKM cBA3n He Bonee 15 M), no mHTepdency RS485 (anvHa nNuHUKM CBA3KN He
6onee 1200 M) B COOTBETCTBMM CO CXEMOW COeOUHEHWN (nNpuroxeHue 12) u c
ncnonb3oBaHnem GSM-mogema.

Heobxoammoe nporpammMHoe obecneyeHne BXOAMT B KOMMMEKT MOCTaBKU

npn 3aKkas3e 6noka cBsa3n ¢ KOMMbOTEPOM.

BrumaHue! [Onsi nony4yeHuss docmoeepHo20 apxuea Heob6xodumMo

coeJsiacoeamb Yacbl peaJ/ilbHO20 8peMeHU KOMnbromepa u pacxoaomepa.

8.3.2. MNporpamma "CurHyp 6a3a AaHHbIX" AaeT BO3MOXHOCTb MPOBEPATb
TeKyLWmnin pacxod npubopa B pexume pearnibHOrO BPeMeHW, MofyyaTb apXuBHbIe
AaHHble npubopa n paboTaTtb C apXUBHBIMU AaHHBIMU HECKOMbKMX Npubopos.
PykoBoactBo nomnb3oBatens no paborte ¢ nporpammon "CurHyp 6a3a paHHbIx"

BXOOUT B KOMMNJEKT NporpamMmmebil.

8.4. MpocMOTp 1 KOPPEKTUPOBKa NapamMeTpoB pacxogomepa.
B03MOXHbI MPOCMOTP 1 KOPPEKTUPOBKA CreayoLmx napaMeTpoB:

e  KOHTPACTHOCTM gucnnes;

e  [aTbl M BPEMEHY;

e  [ManasoHa BbIXOOHOro Toka (BbIXOOHOW CUrHam NoCTOSIHHBIN TOK);

e uHTepdenca (MHTepdpeinc);

e  [POCMOTP pacxonHou xapakrtepuctuku (Tabnuua);

e  ycTaBok cpabaTtbiBaHus perne (YcTaBku).
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Ona nepexoga m3 pexmma «TEKYWWME 3HAYEHWA» B pexunm KOppPeKTUpPOBKU
TpebyeTca HaxaTb KHOMKy «M», KOTOpas pacnorfioxeHa nof KpbIWKoW npubopa
(npynoxexne 11). lNocne BBeAEHUS W3MEHEHU B HACTPOWKM pacxopomepa
HeobXoAMMO HeCKOnbKO pa3 HaxaTb kHonky "M", pobuBlunce nepesarpysku
pacxoaomepa.

8.4.1. lNocne ogHOKpATHOrO HaxaTusa KHONKM «M» Ha BepxHen CTpoke
aucnnes nosiBUTCS Haanucb "KOHTpacTHOCTL", Ha HWXKHEN CTPOKE CUMBOIbI >>>>>,
nokasbiBatoLme TeKyLLee 3Ha4YeHNEe KOHTPACTHOCTHU.

KoHTpacTHOCTb
>>5>>>>
[ns perynupoBKn KOHTPacTHOCTM HeobxoAMMo HaxaTb KHomky "Beoa". B nesom
HKHEM yriy Qucnnes nosBUTCA MuratroLmn kypcop. Haxatnem kHonok "lMpocmoTp
" unm "MpocmoTp " BbICTaBNsETCS HEOBXOAMMOE 3HaYeHWe KOHTPaCTHOCTM
oucnneqa. Ona dukcaumm BbIOpaHHOrO 3Ha4YeHWst HeobXOoOUMO HaXaTb KHOMKY

"Beoa", 4ns OTMEeHbl U3MEHEHUI - KHomky "M".

8.4.2 lNepexop K ycTaHOBKe AaTbl U BPEMEHM OCYLLECTBAETCA HaxaTtuem
kHonku "MpocmoTp U". Ha ancnnee nosiBuTCs Tekyllee 3HaYeHne AaThl U BPEMEHU:

[Hata v Bpems
[4ncno. mecsau. rog — yachl : MUHYTbI]

[nsi uameHeHusa gatbl UM BpeMeHW Heobxoaumo HaxaTtb kHonky "Bsoa”.
Ha gucnnee nosBuTCA NpurnaweHve B BUAE MUratoLLEero Kypcopa B KpamHen nesou
no3uumu:

[aTa n Bpems
EIXX XX XX = XX: XX

[ns paspelueHns aBTOMaTU4ECKOro NepeBofia YacoB Ha NeTHee BpeMsi U 06paTHO
HeobxoanMo B KpalHeM feBOM paspsife uHaukatopa HaxaTuem KHonku "Apxus"
BbIBECTM cnumBon "a".
HaxaTtne kHonok "lpocMoTp" nepemelyaeT Kypcop Ha ogHy nosuuuio. Haxatue
KHoOnkM "ApxuB" yBenuuMBaeT Ha eauHULY 3HaveHue paspsiga, Ha KOTOpOM

HaxoguTcs Kypcop. dopmat npeAcTaBrneHnst atbl U BpEMEHMU:
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YMCro_Mecsila. HoMep_MecsiLa. HoMep_rofa — 4achl : MUHYThI.

dukcaumsi BbIOpaHHbLIX 3HAYEHWUI A4aTbl U BpEMEHW BbIMOSTHAETCSI HAXKaTUEM KHOMKM
"Beoa", oTMeHa BBegeHHoro kHomnkon "M". Ecnu BBeAeHHbIe 3Ha4YeHUs1 KOPPEKTHbI,
TO OHW OCTalTCA Ha Aucnnee, B MPOTUBHOM Criyyae NosIBNSieTCA Kypcop B NO3uuum
oWNBOYHOro 3HaYEHUS:

Hata v Bpems
39. 10.07.-18:30

8.4.3. MNepexopn Kk ycTaHOBKe AMana3oHa BbIXOAHOMO TOKa OCYLLEeCTBRseTcs
HaxkaTnem KHomku "MNpocmoTp U". Ha gucnnee nosiBUTCA coobLLeHNE:

BbixogHow curHan
MOCTOSAHHBIN TOK

Ons v3meHeHus OmanasoHa HeobxogMMo HaxaTb kHomky "BBog". Ecnu npmbop
obopynoBaH 6Gr1OKOM TOKOBOrO BbIXOAa, Ha AUCNee NOABUTCA COOOLLeHNeE:
[nana3soH
X..X MA
[ns uameHeHus gnanasoHa BbIXOOHOro Toka Heobxoaumo HaxaTb KHonky "Beoa”. B
NEBOM HWXHEM YIMy AWCMNes MOSBUTCA MUralolMn KBagpaT — npurnawleHue K
n3mMeHeHno 3HaueHnst. HaxaTtue kronku "Mpocmotp M1 nnm "Mpocmotp U" npusenet
K nepebopy BO3MOXHbIX AMana3oHOB BbIXOAHOMO CUMrHana noctosiHHoro Toka : 0...5
MA, 0..20 wmA, 4..20 mA. Oukcauums BbIOPAHHOrO 3HAYEHUs MPOU3BOAUTCS
HakaTmem kHomku "BBoa", OTMeHa BBEOEHHOro HaxatveM kHonku "M". [Mpu
HopmanbHoOM paboTe BbLIXOAHOW TOK MNPOMOpLMOHArNeH TeKylemy pacxogy U
MaKCMMyM TOKa COOTBETCTBYET MakCcumanbHOMY pacxogy, Mpu BO3HUKHOBEHWM
HENCMNpPaBHOCTM BbIXOAHOM TOK CKaykooOpasHO MeHsieTcsl OT  MWHUMMAIbHO
BO3MOXHOTO 3HA4YeHNs1 4O MaKCUmarnbHOro 1 obpaTtHo.
Ecnun B npubGope oTtcytcTByeT 6Grok TOKOBOro BbIXOA4a, Ha Aucnnee MosIBUTCS
coobLeHne

OTCyTCTBYET

8.4.4. Ecnn npubop o6opynoBaH MMMYNbCHLIM BbIXOAOM, TO MPU HaXaTuu

kHonkm "MpocmoTp U" nosiBuTcs coobluerne:
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BbixogHow curHan
HopmMup. Mmnynsc
[nsa HacTponkM MMNYNbCHOro Bbixo4a HEOOX0AMMO HaxaTb KHOMKY "Beoa".
Ha gucnnee nosiButcAa coobLueHme:
Bec umnynbca, m3
[UncneHHoe 3HaveHue]

[na n3ameHeHus 3Ha4yeHus Beca MMnynbca Heobxoaumo HaxaTtb KHonky "Beoa". B
cTapleM paspsge MosiBUTCA MUratowmin NpsMOYrofibHUK. 3aMeHeHne 3HaveHus
BbIOpaHHOro paspsiga OCYLLEeCTBRSIETCA HaxaTueMm KHomku "ApxuB", nepexop K
cneayolleMy paspsily — kHonkoi "Mpocmotp U, k npedblayliemy — KHOMKOVA
"MpocmoTp NI". drkcaums BLIBPAHHOMO 3HAYEHWS NPOU3BOANTCS HAKATMEM KHOMKY
"BBoa", oTMeHa BBeAeHHOro - kHonkow "M".
[nsa nepexoda k cnegyouemy napameTpy Heobxoammo HaxaTb KHomky "lMpocmoTtp
U". Ha gucnnee nosiBuTCs cooBLueHwe:

Onut. nmnyneca, ¢

[uncneHHoe 3HayeHue]

[ONns M3MeHeHus 3Ha4YeHus1 ONUTENbHOCTU UMMynbca HEOOXOAUMO HaXaTb KHOMKY
"Beoa". B cTapwem paspsife nosiBUTCS MUrawolmi NpsiMOyrornbHuK. MiameHeHne

3HayeHus1 BbIOpPaHHOrO paspsifa OCYLLECTBISIETCA HaxaTuem KHomku "Apxus",
nepexop K crieaylollemy paspsily — kHonkoit "Tpocmotp U", k npegpioyliemy —

kHonkoit "MpocmoTp 1", dukcaums BEIBPAHHOMO 3HAYEHWS NMPOM3BOANTCS HaXaTUeM
kHonku "BBopa", oTMeHa BBeAEHHOro - kHomnkon "M". Bbixoa u3 pexmnma HacTpOnKu
UMNYNbCHOrO BbIXOAa OCyLlecTBNsSeTca HaxaTtuem kHonku "M". KoHTakTbl pene
MUMMYIbCHOrO BbIXOAA BbIBEAEHbI HA KNeMMHuK "C".

8.4.5. Tllepexog Kk BbIGOpYy pexumma paboTbl MocneaoBaTenbHOro
nHTepdbelica ocyllecTBnseTcss Haxatnem kHonku "Mpocmotp U". Ha awcnnee
nosiBUTCs coobLLEeHe:

WHTepdpenc

[Tun]

[Tnn] 3aBMCKT OT ycTaHoBNEHHOro B Npmubop uHTepdetlica:
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8.4.5.1 "RS-485". Haxatune kHonku "BBoa" npuBedeT K BXOAY B HACTPOMKMN
CBSA3U:

MpoTokon
MODBUS
Ons nepexoga K cnegyolwemy napameTpy 6e3 n3ameHeHus npoTokona obmeHa

HeobxoauMo HaxaTb kHomky "Mpocmotp U, [ina nameHeHns npoTtokona HaxmuTte
kHomnKy "BBoa". B neBoM HwxkHem yrmy gucnnes nosiBUTCS Muratrowmin kesagpaT —
npurnaweHne K M3MeHeHUI0 3HaveHus. HaxaTtue kHomku "lpocmoTp" npuBedeTt K
cMeHe npoTokona obmeHa c "MODBUS" Ha "Touka-Touka" n obpatHo. dukcauus
BbIOpPAHHOrO 3HaYeHWsi NPOM3BOAUTCA HaxaTuem kHornku "Beoa". [nsa nepexoga K
cnepyoLlemy napameTpy HeobxoamMmo HaxaTb KHomky "lpocMoTp U". Ha gucnnee
nosiBUTCsl coobLeHMe:
Anpec
[4uncneHHoe 3HaveHue]
[ns nameHeHns 3Ha4YeHUst ceTeBOro agpeca HeobxoamMmo HaxaTb KHoMky "Beoa”. B
cTapwieM paspsife 3HayeHus agpeca MNOsIBUTCA MUralolWMin  NPSIMOYroOfbHMK.
VIaMeHeHne 3HauyeHusi BbIOpaHHOrO paspsiga OCYLLECTBNSAETCS HaXaTuem KHOMKM
"ApxuB", nepexoa K cnegywowemMy paspsgy — kHonkon “"lpocmoTp U«
npeablgywemy — kHonkown “"lpocmoTp . dukcauus BbIOpaAHHOIO 3HA4YeHus
NPON3BOANTCA HaXkaTnem KHonku "Beoa", oTMeHa BBEAEHHOrO - kHomnkon "M".
[ns nepexopa k cnegyowemy napameTpy HeobxoamMmo HaxaTb KHomky "lMpocmoTtp
U". Ha gucnnee nosiBuTCS coobLueHVE:
CkopocTb, 6ut/c
[uncneHHoe 3HaueHue]
[Ona n3MeHeHMs CKOpPOCTM CBS3UM HeobOxoouMMo HaxaTb kHorky "Beop". B nmesom
HVXKHEM YrIy AUCNes NOSABUTCA MUratoLWMin KBagpaT — NpuUrnalleHne K M3MeHeHuo
3HaueHusi. HaxaTtve kHonku "Mpocmotp 1" unm "Mpocmotp U" npueenet k nepeGopy
BO3MOXHbIX BapnaHToB ckopocTtu cessu: 1200, 2400, 4800, 9600 6ut/c. Pukcaums
BbIOpAHHOrO  3Ha4YeHWs MPOWM3BOAMTCH HaxaTMem KHonku "BBoa", oTmeHa
BBEOEHHOro - kHonkon "M".
[ns nepexofa k cnegytowemMy napameTpy HeobxoaMmo HaxaTtb KHorky "lMpocmoTtp

U". Ha gucnnee nosiBuTCcs coobLueHvE:
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KoHTpornbHbIN 6UT
HeTt
[na n3ameHeHnst KOHTPONbHOro BMTa HeobxoaMMO HaxaTb kHonky "Beoa". B nesom
HWXKHEM Yrny aucnnes nosiBMTCA MuratoLuin ksagpaT — npurnawleHne K U3MeHeHuto
3HauyeHus. Haxatue kronku "Mpocmotp N unm "Mpocmotp U npusepet k nepebopy
BO3MOXHbIX BapuaHTOB KOHTPOMbHOTrO 6uta: HeT, 4eT., HeueT. Pukcauus
BbIOpaHHOrO  3HayeHWs MpPOUM3BOAMTCH HaxaTuem kHorku "Beog", oTmeHa
BBEEHHOro - kHonkown "M".
8.4.5.2 "RS-232". Y aToro nHtepdenca HacTpoek HeT. [JoCcTyneH TOnNbko
pexuMm NpoBepKku, AN BXOAA B KOTOPbIN HeobxoAnMo HaxaTtb kHonky "Bsoa". Ha
avcnnee nNosiBUTCS coobLleHne:
Tect
PaspbiB
Mpn 3ambikaHUM KOHTAKTOB 2 1 3 knemmHuka "k OBM" n ncnpasHoM uHTepderice
coobLeHre "paspbiB" OOMKHO CMeHUTbCA cooblieHvem "ycnex". Ecnv aaHHble
NPVHMMAKTCA C MWCKaXEHUAMU, MNOsIBUTCS coollieHne "uckaxeHue". Bbixog u3
pexvma NpoBEPKN OCYLLLECTBMNSETCA HaXXaTuem KHonku "M".
8.4.6 lepexon K NMPOCMOTPY PacXO4HOW XapakTepUCTUKM B TabruyHoMm
BUOe ocyllecTBnseTca HaxaTuem kHonku "Mpocmotp U". Ha aucnnee nossutcs
cooOuleHune:
Tabnuua

Mocne BTOpMYHOrO HaxaTus Ha KHOMKy "BBoa" Ha gucnnee nosiBUTCS

3HayeHune pacxoga and ypoBHs, paBHoMy 20% OT MakCMMarbHOro:
H =20 % ot Hmax
Q = [uncneHHoe 3HaveHue] m3/y

[JanbHenwee Haxatve Ha KHorky "lpocmoTp U" BbIBOAUT Ha Aucnneit 3HauyeHus
pacxoga ana 40, 60, 80 n 100 npoUeHTOB OT MakCUMarnbHOro ypoBHS. Bbixon n3
pexuma nNpocMoTpa Tabnumubl NPOU3BOANTCS HakaTeM Ha KHormky "M".

8.4.7 lNepexon K ynpaBreHwio cpabaTbiBaHMSA YCTaABOK OCYLLECTBISETCH
HaxkaTmem KHonku "MMpocmoTp U". Ha gucnnee nosiBuTCs coobLeHue:

YcTtaBku
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MpuGop MOXeT GbITb YKOMMIEKTOBaH 1, 2 UNK 3 pene ¢ HOpMaribHO Pa3oMKHYTbIMM

KOHTaKTamu, Kaxzgoe 13 KOTopbiX MOXeT paboTaTtb B ABYX pexumax (1 nnm 2).

YWaoeEeHe "BET

YaoeeHE "OTET! ya

ZAMEHYTEI

KOHTAKTEI
pene

DEZOMEHYTHI

B pexume 2 KOHTaKTbl pene 3aMblKaroTCs Npu ypoBHE MeHbLUe 3HadeHns "BKIT" n

pa3mblkaloTcs Npy ypoBHe 6onblue 3HaveHus "OTKI".

YROBEEHE "OTET!

YRoOEeHE "BEIT s

ZAMEHYTEI

KOHTEETE
pene

pAZOMEHYTEI

Pexum paboTbl BbIOMpaeTcs aBTomMaTM4ecky npu yctaHoske yposHew "BKJIT' n
"OTKJ1": ecnu ypoeeHb "BKIN" 6onbLwe ypoHsa "OTKI", To BeiGpaH 1, ecnn ypoBeHb

"BKIT" meHbLwe yposHa "OTKIT", To BbIOpaH 2. KOHTaKTbl pene yCTaBoK BblBEAEHbI
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Ha OQHOUMEHHbIE KNeMMHUKKK: ycTaBka "B" Ha knemmHuk "B", yctaBka "H" Ha
knemmHuk "H" n yctaBka "C" Ha knemmHuk "C".
[na npocMoTpa ypoBHSA cpabaTbiBaHWs yCTaBkM HEOBXOAMMO HaXaTb KHOMKY
"Beoa". Ha gucnnee nosiBUTCA Haanuch:

YcrtaBka B — BKIJ1, %

[4UncneHHoe 3HaveHue]

roe [YMcneHHoe 3HayeHue] — BenuuMHa B NpoLeHTax OT MakCUMarbHOrO YPOBHSI.
Ona un3aMeHeHuss ypoBHA cpabaTbiBaHUs HeoOXOAMMO MOBTOPHO HaXaTb KHOMKY
"Beoa". Ha ancnnee nosBuUTCS nNpurnalleHue B BUae MUratoLLero Kypcopa.
HaxaTtune kHonku "ApxuB" yBenuumeaeT Ha eauMHULY 3Ha4YeHue paspsga, Ha KOTOpoM
Haxoautcs kypcop. HaxaTtme kHonok "lpocmoTp" nepemeluaeT Kypcop Ha OOHy
nosuumio. drkcaumsa BBEAEHHbIX 3HAYEHUA YPOBHEW cpabaTbiBaHWA BbINOMHAETCA
HaxaTnem kHonku "BBoa", oTmMeHa BBeAEHHOro Haxatmem kHonku "M". Ecnum
BBEJEHHbIE 3HAYEHWNs] KOPPEKTHbI, TO OHW OCTaHyTCs Ha Auchiee, B NPOTUBHOM
crnyyae nosiBUTCS Kypcop B NO3WLMKU OLUMBOYHOTO 3HAYEHUS:

YcrtaBka B — BKJ1, %

105

lMepexon Kk ycTaHOBKE Mopora OTKMHOYEHUS MPOU3BOAUTCS HaXaTMeM KHOMKU
"Mpocmotp U". TMopor OTKMIOYEHUS YCTAHABNMBAETCS aHANOMMYHO  MOPOry

BKJITHOYEHWA, HO OOJNKEH ObITb 60MbLLE UV MEHbLUIE nopora BKIn4YeHn4.

BHumaHue! Hedonycmumo paseHcmeo 3HaqYeHull yposHel BKIKYEHUS U

OMKJ/TIO4YeHUA.

Mepexopq K ynpasneHuto cne,qyrou.l,eﬂ yCTaBKOﬁ OCyLlecCTBNAEeTCA HaXaTuemM KHOMKU

"Mpocmortp U,

8.4.8 Tlepexoa K cnegywweMy NyHKTY, CAyXebHOMYy  MEHo,
OCYLLEeCTBNSAETCA HaxaTtueM Ha kHorky “[lpocmoTtp U“. Ha pucnnee nosiBuTCA
coobLeHue:

CnyxebHoe MeHo

Mocne HaxaTtus Ha kHonky "BBoA" Ha aucnnee nosiBUTCS coobLleHne:
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BseguTe naponb
XXXXXX

npy 9TOM B cTaplleMm paspsge MosiBUTCA MUralowuin NpPSMOoyronbHuK. 3meHeHne
3HayeHuss BbIOpaHHOro paspsha OCYLUECTBMSETCA HaxaTtuem KHomku "Apxus",
nepexod K cnegywowemy paspsagy — kHonkon "lpocmoTtp Uk npegbioywemMy —
kHorkoit "Mpocmotp . MopaTBepxXaeHWe HaBPaHHOTO 3HAYeHUs MPOU3BOANTCS
HaxkaTnem KHomku "BBoa", BbIXO4 N3 pexnma BBOA4A Napons HaxxaTnem KHomku "M".

8.4.8.1. lpn npaBUNbLHOM 3Ha4YeHUVW BBEOEHHOro0 Mapons Ha Aucnnee
NosIBUTCS cooOLLieHne:

MHoXuTenb
[uncneHHoe 3HaveHue]

Ona n3aMeHeHus 3HadeHMs MHOXMTENa Heobxoaumo HaxaTb kHonky "Beop". B
cTaplieM paspsige NosiBUTCA MUralowuin NpsMOoyronbHUK. N3meHeHne 3HauveHust
BbIOpaHHOrO paspsiia OCYLUECTBMSETCA HaxaTuem KHomku "ApxuB", nepexon K
cneaytolleMy paspsly — kHonkon "Mpocmotp ", k npepbloyliemy — KHOMKOVA
"MpocmoTp fI". dukcauna BLIBPAHHOMO 3HAYEHWS NPOU3BOANTCS HAXKATMEM KHOMKM
"Beoa", OTMeHa BBeOEHHOro Haxatmem kHorku "M". MHOXuTenb pacxoga
n3MeHsieTcs Npyu HeobXoaMMOCTN KOPPEKUMM HanopHO-pPacxodHOM XapakTepUCTUKK
pacxogomepa npu HEM3MEHHOM 3HAYEeHUM AManas3oHa N3MEHEHUsT YPOBHS.

8.4.8.2 Tllepexon K cnegywweMy MyHKTY, PeXuUM U3MEPEHNs,
OCYLLIECTBNSAETCA HaxaTueM Ha KHomky "lpocmoTtp U". Ha pvcnnee nosiBuTCS
coobLeHue:

pPeXumM nsamepeHus
[pexunm]

Ons nsmeHeHust pexuma nsmepeHuss HeobxoamMMo HaxaTb kHornky "Beoa". B nesom
HWXKHEM YrIy AUCNIes NosBUMTCA MUratoWwmin KBagpaT — NpurnalleHne K M3MeHeHuo
pexwuma. HaxaTue kHonku "Mpocmotp M vnm "Mpocmotp U" npusenet k nepeGopy
BO3MOXHbIX pexumos: "1", "2", "3", "4". dukcaums BbIOPAHHOIO 3HAYeHUs

NPON3BOANTCA HaXkaTnem KHonku "Beoa", oTMeHa BBEAEHHOIO - kHomnkon "M".
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8.4.8.3. lMepexon k cneayrolleMy MyHKTY, KanMbpoBke, OCyLlecTBhsieTcs
HaxaTueM Ha kHonky "Mpocmotp U". Ha ancnnee nosieutcs coobluenue:
Kanubposka
Bxoa B MeHIo kanMbpoBKM oCyLLEeCTBRAETCA HaxaTuem kHonku "Beoa". MNpu aTom Ha
3KpaHe NosABUTCSI COOBOLLEHNE:

Tok Tepmonp., MKA
[uncneHHoe 3Ha4veHue]

3HauyeHve Toka Tepmonpeobpa3oBaTens ycTaHaBNUBAETCA paBHbIM 3HAYEHUIO TOKa
lo, BTekawoulero Ha 1-yio0 knemmHylo konogky MM npu noaknioYeHHOM AaTyuke
(AM-11; Al-13). BenunumHa 9TOr0 TOKA WU3MEPSETCA MUKPOAMMNEPMETPOM,
BKITFOYEHHBIM B pa3pbiB NpoBOAa, NOAKMYEHHOro K 1-oi konoake. [nst uameHeHus
YNCMNEHHOrO 3Ha4YeHMs Toka TepmornpeobpasoBaTens HeoOXOAMMO HaxaTb KHOMKY
"Beoa". lNocne nosiBneHus npurnaweHns K U3MEHEHWI0 3HAYeHus Toka B BUAE
MUraroliero Kypcopa HeobXoouMoe 3HauyeHWe YCTaHaBMMBaETCsl  KHOMKaMu
"Mpocmotp " (yBenuuenne 3Hauems Ha 1) u "Mpocmotp " (ymeHblueHne
3HayeHust Ha 1). Pukcauns BBEOEHHOIO 3HAYEHUS NPOU3BOANTCS HaXKaTMEM KHOMKU
"BBoa", oTMeHa - HaxxaTtnem KHornku "M".

8.4.8.4. lepexog Kk crnegylowemy MyHKTY — Hacmpolka usmepumernsi
memriepamypbi — OCYLLeCTBNSeTCA HaxaTtueMm kHonku "Mpocmotp U". Ha aucnnee
nosiBUTCS coobLleHune:

TemnepaTtypa, °C
[uncneHHoe 3HayeHue]

[Na N3MEeHeHns YMCNEeHHOro 3Ha4YeHus TemnepaTypbl HeOOXOAMMO HaaTb KHOMKY
"Beog". lNocne nosBneHVs npurnaweHns K N3MEHEHW0 3HaYeHnsa TemnepaTypbl B
BMAE MUraroLLlero Kypcopa HeobxoAuMoe 3HavyeHue YCTaHaBMMBaETCst KHOMKamu
"Mpocmotp 1" (yBenuueHne 3Hauvenns Ha 1) u "Mpocmotp U" (ymeHblueHune
3HayeHus Ha 1). Pukcaums BBEOEHHOrO 3HAYEHUS NPON3BOANTCH HaXKaTMEM KHOMKU
"BBoa", oTMeHa - HaxkaTuem kHonku "M".
YucneHHoe 3Ha4YeHUe TemnepaTtypbl NOACTPanuBaeTCs Nof nokasaHus TepMomeTpa,
ycTaHoBrneHHoro okoro Arll. MNepen HacTporkon nsameputens Temnepartypbl Npnoop

[OJIKEH HAaXOAMTBCS BO BKIMIOYEHHOM COCTOSIHMM HE MeHee 1 yaca.
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8.4.8.5. lepexoq K creaywolemy MYHKTY — HacCTpoOMKa M3MEpPEHHOro
paccTOsHUS — OCYLLEeCTBRsSeTC HaxaTneM kHonku "Mpocmotp U". Ha aucnnee
nosiBUTCS COOOLLEHME:

PaccTtosiHue, m
[uncneHHoe 3HayeHne]

Ons patumkoB All-13 yncneHHoe 3HayYeHue [OMKHO OblTb paBHO PacCTOAHUIO OT
¢dnaHua patyvka po oTpaxatend. Ons patuukoB All-11 uucneHHoe 3HadeHue
OOMKHO ObiTb PaBHO PacCTOSHUIO OT BbICTYNarwllen yYactu dnaHua gaTyvka ao
oTpaxartens. [Ong M3MEeHeHWs 4YMCMEHHOro 3HAYEeHUA PacCTOSHUS Heobxoaumo
HaxaTb kHonky "Bsoa". [ocne nosiBrneHus npurnaweHus K U3MEeHEHUo 3HadeHus
paccTosiHMA B BUAE MUratoLLero Kypcopa Heobxogmmoe 3HayeHue ycTaHaBnmBaeTca
kHonkamu “Mpocmotp 1" (yBenuyeHne 3HayeHuss Ha 1) u  "TlpocmoTp U
(ymeHbLUeHne 3HayeHusa Ha 1). Pukcauusi BBEOEHHOro 3Ha4eHWst NMpPou3BOAUTCH
HaxaTnem KkHonku "BBoa", oTMeHa - HaxaTtuem kHonku "M". TNocne BBegeHus
N3MEHEHUI B HACTPOMKM pacxogomepa Heob6XoaMMO HECKOSbKO pa3 HaxaTb KHOMKY

"M", pobumBLIMCH Nepe3arpy3ku pacxogomepa.
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9. BOBMOXHbIE HEUCIMTPABHOCTU

M CNOCOBblI UX YCTPAHEHUA

9.1. YcTpaHaTb 0BGHapy>KeHHble HEUCNPaBHOCTU AOMYCKaeTCs TONbKO Mpwu

OTKITHOYEHHOM OT CMIOBOW CETU pacxogoMepe.

9.2. [llepeyeHb Hanbonee 4acTto BCTpeYawnwmnxca wunm BO3MOXHbIX

HeuncnpaBHOCTel nNpuBegeH B Tabn. 2

Tabnuua 2

HanmeHoBaHue Heuc-
npaBHOCTH, BHELUHne
npoaAsneHna wu gonon-

HUTENbHbIE NMPU3HaKU

BeposiTHas npuunHa

Cnocob ycTpaHeHus

Mpw BKNOYEHNN
NUTAIOLLENO HaNPsPKEHUS
He ropuT undposon
aucnnen

MokasaHusi pacxogomepa
(pacxopn, ypoBeHb)
3HaYMTENBbHO
NpeBbILAT pearnbHble
BCrneacTene
BO3HUKHOBEHWS NOMEXU
B aKyCTU4YEeCKOM KaHare

OrcyTtcTByeT
HarnpshkeHue ceTu

O6opBaH ceTeBoM
kabenb

Meperopenu npego-
xpanutenun FU1 n FU2

HeBepHo n3rotoBneHa
3BYKOBOOHas Tpyba, unu
3N1EMEHTbI KOHCTPYKLK
BOZIOBOJA MeLLatoT Bbl-
NMOJTHEHWUIO N3MEPEHUIA,
U B npoLiecce 3Kcnmny-
aTaumun Ha BHYTPEHHUX
CTEHKax UNnn Ha KoHLe
3BYKOBOHOW TPYObI
obpasoBanuncb HapocCTbl

YcTpaHuTb NpuunHy
OTCYTCTBUSI CETEBOTIO
HanpsKeHus
BoccraHoBuTb ceTeBon
kabenb

OTkntounTb pacxogomep
oT ceTu. OTKPbITb KPbILLKY
MM n 3ameHnTb
npeaoxpaHuTenu

OTBUHTUTL OBa BWHTA,
OTKPbITb KPbILLKY.
MoakntounTsb ocumnnorpadg
K kKnemmam 5 1 2 coeguHe-
Husa ¢ Al. YbeauTbes B
Hanm4mun nomexm (cwm.
npunoxeHue 2, antopa 3)
McnpaButb KOHCTPYKLMIO
yctaHoBku All ans
YCTPaHEHUsI NOMEXU

9.3. HeucnpagHocTy, 06Hapy>|<V|BaeMb|e cpeacrtBamMm caMmognarHOCTUKN.

9.3.1. MNpw BKNOYEHUN 1 BO BpemMsi paboTbl Npubopa BCTpOeHHas cucrtema

CcaMoaMarHoCTUKM BbIMOSIHAET MPOBEPKYy OTAErbHbIX y3rnoB npubopa. B cnydvae

06Hapy>KeHm| owmnbok cuctema BblBedeT Ha Aucnnen kop HeucnpaBHOCTN WU
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NnosACHEHue, a npu Hanndnmm 'y an60pa TOKOBOIo BbiXOAda BeJIMYMHA TOKa 6y,u,eT

CTYNeHYaTo U3MEHATLCA OT MMHUMMAarnbHOW OO MakCUMarsibHOW U O6paTHO. Cnimcok

MPUYMH HENCMIPABHOCTEW M CNOCODbLI UX YyCTpaHEeHNs NpuBegeHsbl B Tabn. 3.

Tabnuua 3
Ne Coobue-
Heuncnpas- HVe Ha BosmoxHas npuynHa Cnocob ycTpaHeHus
HOCTU ancnnee
0 * OTKNIOYEHNE NUTaHKSA Ucknountb  oTKMOYeHne
nUTaHWs
c01no05 | Ownbka OTKa3 MUKPOCXEMbI OTnpaeka npubopa opra-
namsaTu namsitu HM3aLMW-U3rOTOBUTENHO
c06 no11 | Ownbka OTka3 MukpocxeMbl YacoB | OtnpaBka npubopa opra-
TaviMmepa pearnbHOro BpeMEHMU. HU3aLMN-U3rOTOBUTENHO.
12 He ycrta- | C6oi 4acoB peanbHOro | YCTaHOBUTb TeKyLiue
HOBIEHbI BpeMeHu AaTty 1 Bpems cornacHo
yacel pyKoBOACTBY MO
aKcnnyarauum
13 Temnepa- nedekT B Lenu 3aMeHUTb unu
Typa BHe | TepMogartyuka OTPEMOHTMPOBATL
JuanasoHa kabenb.
14 Het axo- | JedekT B kabene cBA3m OGHapyxuTb 1
curHana ANl c M. YCTPaHUTb KOPOTKOE
3amblkaHne unun obpeiB B
kabene cBA3N.
CoeguHutenbHbIV kKabenb | MpocywmTe coeanHn-
unu All 3an1T Bogomn. TenbHbIN Kabenb unu All
Ha unanyyatowen Ounctutb
nosepxHocTu All n3nyyaroLyto
obpasoBancs HapocT NOBEPXHOCTb.
BeLLecTBa.
Ha nosepxHoCcTH TonwuHa neHbl Ha
KOHTponupyemon cpeapl NOBEPXHOCTU
obpasoBanack neHa. KOHTpONUpyeMon
KMAKOCTU He OoKHa
npesbliwatb 30-40 Mm
15 Mepenon- YPOBEHb paBeH nnu YcTpaHeHue aBapum
HeHue 6onbLUe MakCUMarnbHOro

3Ha4YeHua B BOgoBoae

* - (huKcHpyeTCcs B apXuBe NepepbIBOB yyeTa
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10. TEXHUWYECKOE OBCITYXXUBAHUE

10.1. O6Lwme ykasaHus.

10.1.1. TexHuyeckoe obcnyxvBaHMe pacxodOMepOB MPOWU3BOAUTCS
npeanpuatTueMm-notpebutenem. CHuMaTb NNombbl (MacTUYHbIE NevaTn) B TeYeHue
rapaHTUAHOTO  cpoka  MMeeT  MpaBo  MNpeanpusaTUe-usrotoBUTENb  MIU
YMONTHOMOY€EHHbIE OpraHu3aLmu.

10.1.2. Tlocne ycTpaHeHUa HeucnpaBHOCTEW HeobxoaAMMO NpoBECTU
NPOBEPKY pacxo0MepPOB Ha HOpMarbHOe PYHKLNOHUPOBAHNE.

10.2. MNMpodunaktnyeckoe obcnyxmMBaHne NpoBoaAnUTCA pas B 2 roga, ecnu
yCrnoBuWsi 3KCnnyaTaumm He TpebytoT 6onee yactoro ob6cnyxmBaHus.

Mpn npodumnaktuyeckom obGCnyXMBaHUM MNPOBOAATCA  cregyloLme
paboThbl:

- BHELLUHWI OCMOTP;

- MpoBepKa COCTOAHUSA BHYTPEHHWX CTEHOK 3BYKOBOAHOW TpyO6bl (npu

ee Hanuuun);

- MpoBepKa YNCTOTbI n3nyyaroLien nosepxHoctun All;

- npoBepka cocTosHus kabens cesasn mexay Al v M.

10.3. OcHoOBHble npaBuna MOHTaXa W pemoHTa pacxogomepoB. Bce
onepauun Npon3BOAMTb MPU OTKITIOYEHHbIX OT CETW pacxogomepax.

10.3.1. Npaeuna pastopkn All.

Pas6opka Al npov3BoguTcs B criegytoLem nopsiake:

e OTBEPHYTb HAXWMHYIO ranKy canbHUKa, yNroTHAIOLWEro BBOA Kabens;

e  OTBEPHYTb KPbILLKY;

e  OTBEpPHYTb ABE rariky U CHATb NeYyaTHyto nnaTy.

Bobiwepnwme us ctpos getanu Al 3ameHnTb.

C6opka All npousBoguTcs B nopsigke, obpaTHOM OMWCaHHOMY BbILLE.
Pe3b0y KpbILWKN M HEXUMHYIO raiiky nepef 3aBvHYMBaHMEM HEOOXOOUMO cMa3aTb

repMeTUKOM.
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11. NPABUNA XPAHEHUA

XpaHeHne pacxogoMepoB AOSMKHO  OCYLUECTBASATbCA MO YCNOBUAM
xpaHenus 3 no NOCT 15150.

11.1. Pacxogomepbl B ynakoBke npeanpusaTUs-usrotoBuTens, B
3aBMCMMOCTU OT CPOKa, MOTYT XPaHNTLCS B YCNOBUAX KanuTarnbHbIX OTanimBaeMblX
nMoMeLLeHnn, Npu OTCYTCTBUW B BO3AYXe MNapoB KUCMOT, LWenoYen n [pyrux
BpeHbIX BELLECTB, BbI3blBaIOLLNX KOPPO3UIO.

11.2. Cpok XpaHeHMs pacxofoMepoB B YMakoBKe NpeanpuaTus-

narotosuTens - 1 rog.

12. TPAHCINOPTUPOBAHUE
YcrnoBus TpaHCNOPTMPOBAHNA PacXo4OMEPOB AOMKHbI COOTBETCTBOBATbL
ycnosusim TpaHcnopTupoBaHusa 5 no FOCT 15150.
Mepen TpaHcnopTupoBaHMeM nNpubOpbl M AOKYMEHTaUWs, BXOAsALWME B
pacxogomep, A0MKHbI OblTb yNnakoBaHsbl.
PekomeHayeTcs MCMonb30BaTb TPaHCMOPTHYHO Tapy W MEPBUYHYHO

yNakoBKY NpeanpuUSTAA-U3roToBUTENS.

13. NTOBEPKA PACXONOMEPA

13.1. lNepBrnyHas noeepka pacxogomepa MNPOBOAUTCH MPWU BbIMyCcKe U3
NpoOn3BOACTBA.
13.2. Tllepuogudeckass noBepka pacxogoMepa NpoBOAUTCA  Npu
3KCnnyaTauum He pexe o4HOro pasa B 2 roga.
13.3. BHeouyepepgHas noBepka pacxogomMepa  MpoBOAWUTCA  Npu
3KcnnyaTauumn B CNeayLWmuxX criyyasx:
e  [OCrne PeMOHTa;
e npu HeobxoanMocTH YyAOCTOBEPUTHCS B MCNpPaBHOCTHU
pacxogomepa;
e npu noBpexaeHun naomobl n yTparte OOKYMEHTOB,
NOATBEPXKAAIOLWMX MPOXOXAEHWE PacXOAOMEpPOM MeproaNYECKOon

NOBEPKU;
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e  Npu BBOAE B 3KCMNIyaTaLuio nocre xpaHeHusl 6onee AByX NeT.
MoBepka pacxofoMepa rMocne YCTPaHeHUs HeucrnpaBHOCTENW, He
BIUSIIOLUMX Ha METPONIOrMYEcKUe XapakTEPUCTUKM (3aMeHa npedoXpaHuTenen,

NpoBOAOB, Pa3bEMOB U T.M.), HE MPOBOANTCS.
13.4. MeToavka NnoBepkn pacxogomepa
13.4.1. Onepauun nosepkn

[MNpwn NnpoBeaeHMM NOBEPKM SOMKHbI ObITb BbINOSHEHbI onepauunu,

yKasaHHble B Tabn.4:

Tabnuuya 4
HaumeHosa+ue onepayuu Howmep nyHkma
[poBepka BHeLLHEro Buaa 13.45.1
Onpo6oBaHue 13.4.5.2.
OnpepeneHve OCHOBHOWM MNOrPeLLHOCTH 13.45.3

13.4.2. CpegcTtBa noBepku
13.4.2.1. oBepka BbIMNONHAETCA HAaTyPHbLIM CMOCOB0OM MpU NOMOLLUM LUTa-
oTpaxartensa 13 oTpaarwLllero 3ByK martepwana (metanna, gepesa v T.4.)
pa3MepoM He MeHee:
0,7 x0,7 m gna AlM-11 un
0,2 x 0,2 m gnsa Al-13.
Mpu 3TOM NPUMEHSIIOTCS credyloLwue CpeacTsa:
- cekyHaomep «AraT»c ueHon genexus 0,2 c;
- TepmomeTp ¢ npegenamu nsmepennst ot 0 °C go 50 °C no NOCT 2323-
73;
- TMUrPOMETp NcmuxpomeTpuyeckuin BUT-2 ¢ npegenammn namepeHuns
oTHocuTenbHon BraxHoctn ot 20 o 90 % no NOCT 6363-52;
- bapomeTp-aHepoug M67 ¢ npeaenamm namepeHus gasnenusi ot 610 go
790 Mm pT. cT. no TY 912-500-TY1;

- pyneTka aTTecTtoBaHHas ¢ npegenamu nsmepennst 0 — 3 m.
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[JonyckaeTcsa npMMeHeHne Apyrux cpeacTB N3MEPEHNI ¢ aHanormMyHbIM1

UNy NyYWnuMy METPOJSTIOMYECKMMM XapaKTeprucTMKamu.
13.4.2.2. Bce cpeactBa NOBEPKM [OMXKHbI ObiTb MNOBEPEHbI U UMETb

OenCTBYIoLME CBMAETENbCTBA O MOBEPKE UMW OTTUCKU MOBEPUTENBHBLIX KNENM.

13.4.3. TpeboBaHusi 6esonacHoCTH

13.4.3.1. K npoBefeHWio NoBepku AOMycKalTCs nuua, Wsyduslune
PykoBoACTBO NO aKkcnnyaTauuu.

13.4.3.2. Tlpun ycTaHOBKE W MOHTaXe pPacxo4OMepPOB [OMKHbI CTPOro
cobniogatbca npaeuna TexXHWKM Ge3onacHOCTW, W3NoXeHHble B pasgene 6

"YkasaHua mep 6esonacHoctun".

13.4.4. YcnoBus NoBepKku 1 NOArOTOBKA K HEN
Mpu npoBeaeHnM NOBEPKM [OMKHBI COBNIDAATLCA CneaytoLme yCrnoBus:
e TemnepaTypa oKpyxatouiero Bosgyxa (20 £ 5) °C;
e OTHocuTenbHas BnaxHocTtb oT 30 Ao 80 %;
e atmocdepHoe aasneHve ot 0,084 go 1 Mla (ot 630 po 800
MM pPT.CT.);
e MUTaHWe OT CETW NepemMeHHOro Toka HanpsbkeHuem (220 = 4,4)
B, yactotonn (50 = 0,5) I'y;
e oOTCcyTCTBME BUBpauum, TPACKMA, MarHUTHOrO NOrs, KPOME 3eMHOrO;
e epen Havyarom NnoBepKn pacxodoMep AOIKeH ObiTb BbliAepKaH B
YKa3aHHbIX BbILLE YCIOBUSX B BbIKMIOYEHHOM COCTOSIHUM He MeHee 1 y;
e pacxofomep OOMKeH ObiTb BbiaepXaH B TedeHue 1 4 nocne
BKITHOYEHUS HAMPSXEHNS MUTaHUS.
13.4.5. NpoBegeHne NoBepku
13.4.5.1. NpoBepka BHELLHEro B1aa.
Mpu npoBepke BHELWHEro BMAa AOMKHO ObITb YCTAHOBMEHO COOTBETCTBUE
MapKUpPOBKM  ykasaHHOW B pasgene "MapkupoBaHve u©  nnomoupoBaHue"
pPyKOBOACTBA MO 3KCMnyatauuu, KOMMIEKTHOCTM pacxodoMepa YKasaHHOW B

nacrnopTe, a Takke COXPaHHOCTb MoMoObl Ha MIMN-P.
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[pn npoBepke BHeLLIHEro BuAa pacxogomMepa OOSTKHO ObITb YyCTaHOBIIE€HO

OTCYTCTBUE MEXaHMUYECKUX NOBPEXOEHUNA.

13.4.5.2. OnpoboBaHue pacxogomepa

Mpn onpoboBaHun pacxogomepa [OMMKHO ObITb YycTaHOBMeHo obLlee
YHKUMOHUPOBaHNE pacxogomepa (MepekrioveHne cyeTynka npu NOCTYMNeHun
curHanoB OT Nnobow oTpaxaroLer NoBepXHOCTHN) U ero paboTocnocoBHOCTb.

13.4.5.3.0npegeneHne 0CHOBHOM OTHOCUTESbHOM NMOrPeLLIHOCTU
pacxogomepa

[ns ncnbiTaHua Heobxoauma aTtTecToBaHHas pyrneTka Unu fiMHenka OnavHon
He MeHee BEeNMYMHbI PacCTOSHUSI, PaBHOrO CYMME HEW3MEPSIEMOro YPOBHS U
JuanasoHa U3MepeHusl, OTCYUTLIBAEMOro OT NIOCKoCcTu oTcyeTa All.

Mo rpagyvpoBoyHON Tabnuue, NpuUBEOEHHOW B MnacnopTe pacxodomepa,
YCTaHOBUTbL LUUT-OTpaxaTenb Ha pacctosHum oT All, cooTtBeTcTBYlowem 20, 40, 60,
80 n 100 % oT BepxHero npenena mMamMeHeHWst ypoBHSA (npunoxenue 19). LWwnt-
oTpaxartenb [OMmkeH OblTb YCTAHOBMEH Tak, 4TOObl €ro nrockocTb W
reomeTpuyeckas ocb All ObiNM B3avMHO NeprneHAMKYNsipHbl. TOYHOCTb YCTaHOBKM
lWMTa-oTpaxarenst KoHTponupyeTcsa pyneTkon. OTcueT nokasaHuii NPoM3BOAUTCS C
NMOMOLLbI0 CekyHaoMepa. [Ans 3T1oro npv (OUKCMPOBAHHOM 3HAYEHUU YPOBHSA B
yKa3aHHbIX TOYKaxX U3MepsieTcsl BpeMs yBENIMYEHUS NoKa3aHui cHeT4MKka obbema Ha
1 m3. Pacxog BbluMcnsieTcs no popmyne:

Qi = (3600 cltusmc) » 1 MS/LI,

rae tusw — BPEMS YBENMUYEHUs NnokasaHuii Ha 1 M3,

OCHOBHasl MOMPELLHOCTb O Pacxo4oMepa OnpenensieTcss kak pasHoOCTb
Mexay hakTnyecknm 3HadeHmem pacxoga Qi u 3HayeHMeM pacxoga Qp, yka3aHHbIM
B rpagyvMpoBOYHOM Tabnuue, oTHeCEHHast K Qp, Y BbipaXXaeTcs B NPOLEHTax.

MorpeluHocTb onpeaensieTcs no dopmMyne:

i
S _Qi-Qp .100%
Qp
KOHMLIeCTBO I/I3MepeH|/|l7| B Ka)K,CI,OVI N3 NATUN yKa3aHHle KOHTpOanle TOo4ek

OOIMKHO ObITb HE MEHEe Tpex.
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MakcumanbHoe 3Ha4YeHne BENUYMHLI 5 NpMHMMaeTCAa 3a OCHOBHYHO

NOorpeLwHoOCTb NU3MEepPEeHUA.

13.4.6. OchbopmneHne pesynbLTaToB NOBEPKN
13.4.6.1. Tlo nonoxuTenbHbIM pe3ynbTaTtaMm MNepBUYHON MNOBEPKU Mpun
BbIMyCKE M3 NPOU3BOACTBA AenaeTcsd 3anvcb B nacnoprte pacxogoMmepa, kotopas
CKpennseTcs OTTUCKOM NOBEPUTENBHOIO Knenma.
13.4.6.2. TNonoxuTenbHble pesynbTaTbl NEPUOAMYECKON U BHeodepenHoWm
noeepku cnegyeT oopMnaTbL CBUAETENLCTBOM O NOBEPKE, a B nacnoprte genaercs
3an1cb pesynbTaToB NOBEPKU.
13.4.6.3. o pesynbTaTam nepuoanyeckon U BHeOYepedHOW MOBepKu
COCTaBNAETCHA NPOTOKOM, KOTOPbIN CKPENNAETCA OTTUCKOM NOBEPUTENBHOIO Knerma.
13.4.6.4. Tpu oTpuuatenbHblX pe3ynbTaTax MOBEPKM pacxogoMep K
npMMeHeHNo He ponyckaeTcs. B nacrnopte genaetcs 3anucb O HEMNPUrO4HOCTM

pacxogomepa.

14. TAPAHTUUHBIE OBA3ATENIbCTBA

M3roToButenb rapaHTUpyeT McnpaBHyl paboTy pacxogomepa B TeveHue BCero
cpoka cnyxbbl 6 net npu ycrnosun cobniogeHus notpebutenem npasun

aKcnnyatauum
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kabenb

AM-11

AP ': npoknagka

J1aHel

Hmax+1000

3BykoBog, @100 - 130

900

KpenneHue

BO/0BO/,

MakcumaneHbIin

ypOBEHb

Hmax

[HO (Kpomka)
cy>XaloLLero ycTponcTaa
Hmax - ananasoH 3aMeHeHusi YpPOBHSI, MM
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