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1. BBEOEHUE

HacTosillee pykoBOACTBO MO  3KCNnyatauuu npegHasHadeHo Ans
M3y4yeHus npuHUMNa OEeNCTBUSE U YCTPOWCTBA pacxooMepa YrbTPasBYKOBOIO C
HaknagHbiMn nsnydatenamm AKPOH-01-1 (B ganbHenwem - pacxogomep), npasuri
MOHTaXka, NoOAroTOBKU K paboTe, NOBEPKW, HANaAKN N TEXHUYECKOro 0OCNyXMBaHUS

B yCNnoBuAX akcnnyartauunun.

2. HASHAYEHUE

Pacxogomep AKPOH-01 npeagHasHayeH Ans U3MepeHusi 06BbEMHOro
pacxoga u CyMMapHoro (MHTerpanbHoro) oobema (KonmyecTsa) 3ByKONPOBOASILLNX
XWOKOCTEN, B TOM 4uCre CTOYHbIX BOA, MpOTEKAKWMX B  HamopHbIX
TpybonpoBoaax, U3roToBMNEHHbIX U3 3BYKOMPOBOASILLMX MaTepuanos, As KOHTPOns
M y4yeTa, B TOM Y/CME KOMMEPYECKOro, B KaHanm3aLMOHHbIX CETAX, Ha OYUCTHbIX
COOPY>XEHUSIX, NPOMBbILUNEHHbIX NPEANPUATUNAX U T.A.

BbixogHoOM curHan pacxogomepa — MOKasaHWUst XXUAKOKPUCTaNMyeckoro
avcnnes, Ha KoTopoMm oTobpaxalwTca pesynbTathl M3MepeHWss ob6beMHoro
pacxoga M cymMmapHoOro (MHTerpanbHoro) obbema (KONMM4ecTBa) XWOKOCTW,
npoTtekatoLLen Yepes TpybonpoBo B NpsiMOM UM o6paTHOM HanpaBrieHUu.

JononHutensHO Ha aucnnee MOXeT oTobpaxaTbca  crneaymoLlas
WHopmauus:

®  3MEpEHHbIE 3HAYEHUS] KOHTPONNPYEMbIX BEMUYMH:
- CKOPOCTU MOTOKA XMOKOCTY;
- BpeMeHu HapaboTku;
- 4aTbl U BPEMEHY;

e  COAEPXMMOE apXUBOB;

- novyacoBoro — 1925 3anucen;

- NocyTo4HOro — 2200 3anucewn;
- nepepbiBoB yyeTa — 100 3anucei;
e MapameTpbl TpybonpoBoaa;
e  TWN KOHTPONUPYEMOW XMOKOCTU (BOga - XOrofHas, ropsyas;
CTOYHbIE BOAbI U T.4.)
®  VHAMVKaUWsi HACTPOWMKM aKyCTUYECKOro kaHana npyv MOHTaxe;
e AnMarHocTU4yeckue coobLLeHus.

BbiBOA MHpOpMaumMu Ha AUCMNEn OCYLLECTBMAETCS C MOMOLLBIO  KHOMOK
"MPOCMOTP", "APXWMB", "BBO[L", pacnonoxeHHblXx Ha nepegHen naHenu
npuodopa, n kHonkn "MEHKO", pacnono)xeHHOW NoAa KpbILWKOW npubopa.

Pacxogomep MoxeT uMmeTb BbIxogHow curHan 0-5, 0-20, 4-20 mA
MOCTOSIHHOrO  TOKa, MNPSIMO  MPOMOPLMOHANbHLIN  abCOMIOTHOW  BENUYUHE
M3MEpSEeMOro pacxofa XWOKOCTW, penenHbii BbiXo4 (CyXue KOHTaKTbl perne:
MaKcumaribHoe HanpsikeHue Ha KoHTakTax He 6onee 100 B noctosiHHOro nnu
nepeMeHHOro TOKa, TOK 4Yepe3 KOHTaKTbl pene He OGonee 80 MA) unu
UMNYMbCHBIA BbIXOA, C HOPMWPOBaHHLIM BECOM UMMYNbCca (CyXue KOHTaKThl pene:
MaKCcuMarnbHoe HanpsxeHue Ha KOHTakTax He 6onee 100 B nocTtosiHHOro unu
nepeMeHHOro Toka, TOK Yepe3 KOHTaKTbl pene He 6onee 80 MA), BO3MOXHOCTb
BbIBOAA MH(POPMaLMMN Ha KOMMbIOTEP Yepes3 BCTPOEHHbIN MHTepdeinc RS-232 nnu
RS-485, a Takke BO3MOXHOCTb nogkntoveHns k GSM-mogemy npousBoacTBa
dvpmbl CurHyp ans 6ecnpoBofHon nepegayy uHopMaLmm.

BHumaHue! Ba3oeasi Mmodesib pacxodomMepa He ek/io4aem 8 cebsi
6710k mokoeo2o ebixo0a, 6710k UMIMysIbCHO20 8bixo0a, 6/10K peseliHo20
ebix00a, 6510k RS-232 (RS-485) u GSM-modem. Heo6xodumocmb ycmaHoeKu
amux 6510k0e mpebyemcs yKka3bieamb Mpu 3aKase.

Mpumep 3anucu o603Ha4YeHUss pacxogoMepa C TOKOBbIM BbIXOOHbLIM
curHanom, uHtepdericom RS-232 n GSM-mogemom npwv 3akase M B AOKYMeHTauum
OpYyrov npoayKunm, B KOTOPOM OH MOXET ObITb NpuMeHeH NpunoxeHue 1):

"Pacxodomep AKPOH-01 - mMA - RS232- GSM-modem. TY 4213-011-
18623641-05"



3. COCTAB PACXOOOMEPA

3.1. Pacxopomep BkntovaeT B cebs nepBuYHbIi npeobpasosaTens MM1-1
W 3NeKTPOHHBI 6ok B3-1, coeanHeHHble Mexxay coboi AByMsi oTpe3kamu kabens.

MMN-1 coctont n3 AByX ynbTpa3BykoBbix usnyvatenen YU1(+V) n YN2(-V)
N yCTPOWCTBA AN UX KpenneHus Ha Tpybe (ycTaHOBOYHbIE Npocnnm).

3.2 OnuHa nuHum ceasm mexay MM-1 m B3-1 10 M, Bo3MOXHO ee
yBenu4yeHne no cneusakasdy ao 50 m. CoeamHutenbHbii kabenb PK 75 - 3 - 32

BXOOUT B KOMMJ1EKT NMOCTaBKN.

4. TEXHWYECKUE OAHHbIE

4.1. Pacxogomep obecneuvBaeT usaMepeHue oOBLEMHOro pacxoga u
CYMMapHOro (UHTerpansHoro) ob6bema (Konm4ecTtsa) 3ByKOMPOBOASALLUMX XKULAKOCTEN
C HU3KUM copepXaHmeM raszoobpasHbiXx M TBepAblX BELECTB NPU MOJIHOCTbIO
3anofiHEHHOM Ce4YeHuM HanopHoro Tpy6onpoBopga. [JonyckaeTcs Hanuuue B
KOHTPONMPYeMOWN cpefe ra3oBbIX BKIIOYEHWUN U TBEPAbIX YacTuL, B KONMYECTBE He
6onee 1 % o6bemMa KOHTPONMPYEMOM XUAKOCTU.

4.2. TMN-1 ycraHaBnmBaeTcs Ha NPAMONMHENHOM y4yacTke Tpybonposoaa
anuHoit H > 10Dy ao mecTa yctaHoBkM 1 anmHon h > 5Dy nocrie MecTa yCcTaHOBKM
(npunoxexune 7). MNpegnoututensHo yctaHasnueate [1M-1 Ha ropusoHTanbHbIX
yyacTkax TpybonpoBO4OB B FOPU3OHTaNbHOM MNMOCKOCTU, HO AOMycKaeTcs
yCTaHOBKa Ha MPOW3BOSIbHO OPUEHTMPOBAaHHbIX TPyOOMpoBoAax Npy BOCXOASLLEM
OBVXEHNN NOTOKA XXUAKOCTW.

4.3. [Jonyckaetca yctaHoBka [1M1-1 Ha cokpalleHHOM NPSMONMHENHOM
yyacTke Tpy6onposoga Ha pacctosHum 2Dy< h <5Dy nepen TPOMHWKOM M5
nepeq KorneHom, a Takke Ha paccTosHum 3Dy<H < 10Dy nocrne TponHUKa 1 Ha

paccTtosiHum 2Dy < H < 10Dy nocne koneHa (npunoxeHue 8).

MN-1 ycraHaBnuBaeTCA B MNJIOCKOCTU, MNEpPNeHAUKYNSIPHOW MJIOCKOCTU
«TPOMHUKa» UMM «KOJEHa».

4.4. YnbTpa3ByKoBble U3NyyaTenu ycTaHaBMMBalOTCH Yepes3 Crov cMasku
(snokcugHasa cmona 6e3 otBepauTens, LWPYC, nuTon) Ha HapyXHOM NOBEPXHOCTM
TpybonpoBoaa, OYULLEHHOW OT IPSA3M, KPaCKM, PXKaBYMHBI.

4.5. Matepuan TpybonpoBoaa - nobon 3BYyKOMPOBOASALIMA MaTepuan.
TonwwuHa cTeHkn Tpybonposoaa - oT 2 o 50 mMm.

4.6. KoHTponupyemas cpega - FOMOreHHas XWAKOCTb CO CKOPOCTbHO
pacnpocTtpaHeHus 3syka 800 - 2000 m/c, npu Temnepatype ot - 10 go +80 °C (go
150 °C no cnevzakasy).

4.7. Pacxogomep ofbecneumBaeT u3mMepeHve OOBEMHOro pacxoga u
CYMMapHOro (MHTerpanbHoro) obbema (KONMYecTBa) XUOKOCTU NpU AMameTpax
ycrnoBHoro npoxoga Tpybonposoga Dy ot 40 no 2000 mm B ananasoHe oT 2% [0
100% BepxHero npegena W3MepsSeMOro  pacxoga, YycTaHaBnMBAeMoro
none3oBatenem no n.13.2.4 (tabn.1)

Tabnuua 1

OVANA30OHbI USBMEPAEMbBIX PACXOJ0B
N PAQ OMAMETPOB YCIIOBHOIO NMPOXOOA TPYBEOMNPOBOAA

OnameTtp ycnosHoro | [inanasoHbl M3amepsieMbiX pacxoios,
npoxoga, Dy, MM Q, MMy
40 (0,16 - 8)...(1-50)
50 (0,2-10)...(2 - 100)
65 (0,25 - 12,5)...(3,2 - 160)
80 (0,32 - 16)...(5 - 250)
100 (0,4 - 20)...(6,4 - 320)
125 (0,5 - 25)...(8 - 400)
150 (0,64 - 32)...(12 - 600)
200 (0,8 - 40)...(20 - 1000)
250 (1-50)...(25 - 1250)
350 (1,2 - 60)...(32 - 1600)
400 (1,6 - 80)...(40 - 2000)
500 (2-100)...(64 - 3200)
650 (2,5-125)...(80 - 4000)
800 (3,2 - 160)...(160 - 8000)
1000 (4 - 200)...(320 - 16000)
2000 (8 - 400)...(800 - 40000)




4.8. MNutaHne pacxogomepa OCyLLEeCTBMASETCS OT CETU MEePEMEHHOro Toka
+22 o
HanpsokeHnem (220 55 ) B vactoTom (50+ 1) Iu. Mo cneusakasy moryT uaroTae-

NMBaTbLCS PacxofoMepbl C HanpshxeHnem nuTaHus (12 + 2) B noctosiHHOro Toka.

4.9. MowHocTb, noTpebnsaemas pacxogomMepoMm, He OOMKHa npesbilaTb
10 BA npu HanpspkeHun nutanusa 220 B nepemeHHOro Toka.

MoluHocTb, noTpebnsemasi pacxofoMepoM, He OOoMkHa npeBbiwaTe 1 BT
npu HanpskeHun nutanna 12 B nocTosHHOro Toka.

4.10. Pacxogomep gonyckaeT MOAKMIOYEHVWE BHELUHEN Harpysku B LeMb
BbIXOAHOMO CMrHarna nocTOsIHHOrO TOKa:

0o 2,5 kOm - ang curHana 0-5 MA;
0o 1 kOm - ana curhana 0-20 nnu 4-20 MA.

4.11. Temnepatypa Bo3ayxa, okpyxatowiero 63-1, gomkHa 6biTb 0T -20 0
+50 °C, MM-1 — ot - 40 go +70 °C ( Ao +150 °C no cneusakasy).

4.12. AtmocepHoe faenexue - ot 84 go 108 klMa (ot 630 o 800 mm pT.
CT.).

4.13. CTeneHb 3alLUTbl OT BHELLHUX Bo3aencTBuin obonoykm M-1 - IP65,
B3 - IP65 no TOCT 14254.

4.14. Macca pacxogomepa gomkHa 6biTb, He bonee:

Mr-1 - 0,7 xr (6e3 ycTponcTea kpenneHus Ha Tpybe),

B3-1-1,5«r.

4.15. Mpun yctaHoske [MM-1 cormacHo n.4.2 npepensl AONycKaeMown
OCHOBHOW NPVBEAEHHON MOrpeLHOCTU NpyU M3MepeHnn obbLEMHOro pacxoga B
npegenax ot 2 oo 100 % Anana3oHa M3MeHEeHWst pacxoda He OOMMKHbI MPeBbIWaTh

+1,5 %.

Mpu namepeHnn obvemHoro pacxoga B npegenax ot 0 oo 2 % AnanasoHa
N3MepEeHUS NOrpeLLHOCTb HE HOPMUPYETCS, MOoKa3aHus Npubopa paBHbI HYIHO.

Mpepenbl JOMyckaemoh OCHOBHOM OTHOCUTENbHOM MOrpeLHoCT! Mpu
N3MepeHUn cyMMapHoro (MHTerpaneHoro) obbema (konuyecrtsa) B npegenax ot 2

0o 100 % gmanasoHa n3MeHeHust pacxofa He AOMKHbI NpeBbiwaTh * 2 %.

4.16. MNMpwu yctaHoske MM-1 cornacHo n.4.3 AONONHUTENbHAs NOrPeLIHOCTb
n3mepeHuss o6bEMHOro pacxoga M CYMMapHOro (MHTerpanbHoro) obbema He
AonxHa npesbiwarts 0,2 Aonyckaemon OCHOBHOM MOrPeLIHOCTU NPU yMEHbLUEHUN
pacctosiHuin H 1 h oTHOoCUTENbHO CBOMX HOMUHarbHbIX BennyinH 10Dy n SDy Ha
kaxxapii 1Dy.

4.17. Tlpn OTKMOYEHUN HaMPSXEHUS NUTaHWUA PacXOAOMeEp COXpaHseT
apXMBHYIO MH(OPMaLMIO HE MEHee OfHOrO roaa.

4.18. MNonHbIV cpegHWin Cpok CnyxObl pacxogomepa A0 cnucaHus 6 neT, a

npy U3MepeHUn BbICOKOTEMNEPATYPHLIX cpej, - 3 roaa.

5. YCTPOUCTBO W MPUHLMN PABOTbI

5.1. MpuHUMN AencTBUA pacxogomMepa OCHOBaH Ha MW3MepeHuun
pa3HOCTM  BpPEMEHM  pPacnpoCTPaHEHUs  aKyCTUYeCKUX  konebaHuM,
nepecekalwLwnXx MNOTOK KOHTPONMUPYEMOW cpeabl nog yrnom K ocu
TpybonpoBoda B ABYX MNPOTMBOMOSMOXHbLIX HamnpaBNeHUsiX: MO MOTOKY W
npoTUB NoToKa.

3HayeHne CKOpOCTU NOTOKa W BenmnynHa oOBbEMHOro pacxofa XMOKOCTU

BblYNCNAKOTCA MO cbopmynaM:

T,-T
V =—"r—" KoK, Ke
T,+T,,
2
0 - D ; y

4
roe V- 3HauyeHue CKOpOCTM NMOTOKa XUAKOCTH;
Q - 3Ha4YeHWe 0GBLEMHOTO pacxoda;
T.v — Bpems pacnpocTpaHeHust akyCTUYECKOrO CUrHana npoTuB ABUKEHUS
noToka >XMOKOCTY;
T., — Bpemsi pacrnpoCTPaHEHWs aKyCTUYEeCKUX KkorebaHuii  BOOMb
[OBVDKEHWS! MOTOKA KMOKOCTY;

Ko — KoathbdurLMEHT NPONOPLIMOHANLHOCTY;



K; - nmonpaBoYHbI KO3(PUUMEHT, YYMTbIBAKOWMIA BIIMSIHAE MECTHOrO
TMAPaBIIMYECKOr0  COMPOTMBIEHUS (8biqucrisemcss  asmomMamu4yecku 8
3asucumocmu om guda eudpasnuyeckoz2o COMPOMUBIIEHUsI U pacCmosiHUsS om
Hezo 0o mecma ycmaxosku [1l1-1);

Ke - rmapoanHamMmmnyeckuin KoahpuLmeHT (8blqucngemcs
asmomamuyecku, 8 3asucumMocmu om 3HadeHul senu4uH D,, V, muna xudkocmu,
CpoKa aKcrnyamauyuu u Mmamepuana mpybornpogoda);

D, - opnameTp TpyGonpoBoaa.

3HayeHWe cymmapHoro  (uHTerpanbHoro) obbema  (konu4yecTBa)
NnpoTeKkaloWen  XUOKOCTU  BbIMUCASIETCS  Kak  pe3ynbTaT  YMCMEHHOro
WHTErpUPOBaHUS MOMYYEHHbIX 3HayYeHn OOBbEeMHOro pacxofa; napannenbHO
BEAETCH Yy4eT BPEMEHWN MHTErPUPOBaHUS.

B pacxogomepe npegycMOTpeHO camoguarHocTupoBaHue: 6Gonbluas
YacTb BO3MOXHbIX HEUCTPABHOCTEN aBTOMAaTMYECKN ODHapyXvnBaeTcs B npoLecce
dyHKUMOHMpOBaHNA npubopa wn oTobpaxaeTca Ha aucnnee (cm. pasgen
"B0o3MOXHbIE HEMCNPABHOCTU M CNocobbl UX ycTpaHeHnus").

5.2. YnbTpasBykoBble u3nydatenu (mpuemHukn) YU1(+V) n YUN2(-V)
npegHasHadeHol AN npeobpasoBaHWs MOABOAMMBIX K HUM  3MNEKTPUYECKMX
CUrHanoB B aKycTudyeckue konebaHusi, BBOA NocrnegHunx B CTEHKY Tpybonposoaa u
Janee B KOHTPONMPyeMylo cpefy Mof YrioM K ocu TpybonpoBoga, a Takke Ans
npeobpa3oBaHusa MpoLlleawnx Yepes CTeHKn TpybomnpoBoAa M KOHTPOMMpPYyeMmyto
cpefy akyctTuyeckmx konebaHuii o6paTHO B anekTpudeckme curHansi.

OcHoBoWn u3nyyartens (MpUeMHuKa) SBMSeTCs Nbe30KepaMUYecKUin AUCK,
paboTalLlwmii Ha OOHON M3 PE30HAHCHbIX YacTOT. OTOT Mbe30KepaMMYeCKMn ANCK
KpenuTcs K MeTannuMyeckoMy KIuHY, KOTOpbl obecneuvBaeT BBOL aKyCTUYECKMX
konebaHui B KOHTpONUpPyeMmyl cpefy nog yrinoMm kK ocu Tpybonposoga. KnuH
CBEpXy 3aKpbiBaeTCAa  MeTannMyeckon  KpbIWKOW. BHyTpeHHss  nomocTb
3aMnoNHAETCH repMeTUKOM.

5.3. OnekTpoHHbIn 6nok B3-1 npeaHasHayeH AOns npeobpasoBaHus
pa3HOCTU BPEMEH PacrnpOCTPaAHEHUS aKyCTUYECKUX konebaHuii B KOHTPONMpyemonm

cpefe B NOKadaHUA XUOKOKpUCTanindeckoro aucnnes.

6. MAPKUPOBAHUE U NITOMBUPOBAHUE

6.1. Ha MM-1 gormkHbl ObiTb HAaHeCEHbl HaUMEHOBaHWE W MOPSAKOBbLIN
Homep [M1-1.

6.2. Ha nepegHen naHenun 63-1 gomkHbl OblTb HAHECEHDI:

1) 3Hak yTBepxxaeHust Tuna no MNP 50.2.009-94;

2) ToBapHbIV 3HaK NPEeANpPUATUA-U3rOTOBUTENS;

3) TMN 1 NOpPsOKOBLIA HOMEP pacxogomepa MO CUCTEME HyMepauuu
npeanpuaTUS-N3roToBUTENS;

4) nopsigkoBbin Homep MMM1-1;

5) nopsigkoBbI Homep B3-1;

6) HanpskeHWe 1 YactoTa nuTaHus, B, INy;

7) rog N3roToBreHus.

6.3. MpeaycmoTpeHo onnombupoBaHmne anekTpoHHoro 6rnoka 63-1.

7. YKASAHUE MEP BE3OIMNACHOCTHU

7.1. K MOHTaxy, [AeMOHTaxy, 9Kchiiyatauuu,  TeXHW4EeCKOMY
06CNy>X1BaHMIO N PEMOHTY PaCXOAOMEPOB AOMYCKaTCS TOMbKO NLa, U3yynBLLMe
HacTosiLee PyKOBOACTBO MO 3KCMyaTaumu, Npoliewe UHCTPYKTaX Mo TeXHWKe
6esonacHocTM npu  pabote C  ANEKTPOTEXHUYECKMMM  YCTAHOBKaMu  U”
pagaMo3anNeKkTPOHHONM annapaTypown.

7.2. B pacxogomepe UMeITCS Lienu, Haxodswmecs nopa onacHbIM Ans
XWU3HW HanpsbkeHnem 220 B.

7.2.1. KaTteropudyecku 3anpellaeTcs SKCniyatauums pacxogomepa npwu
OTKPbITbIX KpbILLUKaX.

7.2.2. Tlpn OTbICKAHUX HEUCNPaBHOCTEN BO BKMHOYEHHOM pacxogomepe
HeobXoAMMO NPUHATL Mepbl, MWCKIOYaloLWMe CIy4anHbli KOHTaKT 4YeroBeka C
ONacHbIMM ANS XU3HWM TOKOBEOYLUMMU Lensamun, Hanpyumep, nonb3oBaTbCs TOMbKO
N30MMPOBaHHbLIMM WHCTpYMEHTamu, 3aKpblBaTh OTKPbITbIe KOHTaKTbI

N301AUNOHHBIMKN MaTepuanamm n T1.4.
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7.3. VameputenbHoe obopypoBaHue (ocumnnorpady, BonbTMETp U Mp.),
NCMONb3yemMoe Mpu OTbICKAHUN HEWUCNPaBHOCTEW, NMpOBepKax, NPOUNaKTU4EeCcKnX
ocMmoTpax u ap. paboTax, AOMKHO UMETb HaOEXHOe 3a3eMreHue.

7.4. Bce Buabl TexHu4eckoro o6CnyXvBaHUSA, PEMOHTa W MOHTaxa
(BemMoHTaxa), cBsA3aHHbIE C Mepenarnkomn 3NeKTpo- 1 pagno3NeMeHTOB, YyCTpaHeHne
06pbIBOB NPOBOAOB M T.4. HEOOGXOAMMO MNPOU3BOAUTL TOMLKO MPWU OTKIOYEHUU
3NEKTPOHHOro 6r1oKa OT CeTU NUTaHWS 3a3eMIIEHHBIM NASANBHUKOM C HaMPSHKEHNEM
He 6onee 36 B.

7.5. He ponyckaeTcsa akcnnyaTaums pacxodoMepoB NpU HEYMnnOTHEHHbIX

kabensx.

8. ANEKTPUYECKOE COEQUHEHUE COCTABHbIX YACTEWN
PACXOOOMEPA.

8.1. DOnekTpuuyeckoe coeAMHEHWEe COCTaBHbIX YacTel pacxogomepa,
NoAKmYeHne rnokasbiBalowero npubopa 1 KoMnbloTepa, a Takke NOAKIOYeHNe K
CeTU MNEepeMEeHHOro TOKa [OOJPKHO MPOM3BOAUTBLCS B COOTBETCTBUM CO CXEMOW
ANEKTPNYECKON BHELUHWUX COEAVHEHUI (MPUNoXeHne 6).

8.2. OnekTpuuyeckoe coeauvHeHune B3-1 ¢ ceTblo  (MCTOYHMKOM
HanpsPKeHUS) OCYLLECTBAETCA N0OLIM CUNOBLIM Kabenem ¢ BHELWHUM AuaMeTpoM
He bonee 9 MM, YMCIIOM XU HE MeHee 2-X, CeYEHUEM KaXKOoWm Xunbl He Gonee
0,35 MM,

BHumaHue! PacxodomMep He uMeem cemegozo 8bIK/I4Yameris, no3momy
nookmYeHue K numaroweli cemu Heobxodumo  npou3eodumb  4yepes
asmomamuyeckul 8bIKtoYamerib.

8.3. OnekTpuyeckoe coegmHeHne B3-1 ¢ nokasbiBarowmM NpMBGOPOM 1
KOMMbIOTEPOM OCYLLIECTBNSAETCS kabenem ¢ BHELWHUM AMaMeTpoM He Gonee 9 mwm,
1 NPOBOAaMU C ceYeHUEM xun He 6onee 0,35 M2,

8.4. DnekTpuyeckoe coeanHeHVe ynbTpasByKoBbIX nanydatenen YN1(+V)
n YN2(-V) ¢ BO-1 ocyliecTBnAeTcs SKpaHWPOBAHHbIMW Kabemnsamu ¢ BHELIHUM
OnameTpom He Gonee 9 MM, BXOAALMMU B KOMMSIEKT NOCTaBKM (MpunoxeHue 6).

Ons y,EI,OGCTBa NpoKnaaKku kabens BO3MO)XHa BCTaBka B Hero, no cneusakasy,
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COeAMHNTENbHbIX pas3bemoB. [loCKOMbKy NpW  YCTAHOBKE  YNbTPa3BYKOBbIX
usnyyareneun Ha TPybonpoBoa 1 YCTaHOBKE HYMS pacxogomepa 9NeKTPOHHBIN 6nok
JOIDKEH HaxoauTbCsl B HenocpeAcTBeHHoW 6nu3ocTn K u3nyyartensm, TO
OKOHYaTenbHyl0 YCTaHOBKY W TOAKIOYEHNe 3nekTpoHHoro 6rnoka cnepyet

npon3BoanTb NOcCrie BbINOMTHEHNA 3TUX MYHKTOB.

lMpu npoknadke kabenel om HECKO/bKUX pacxodomMepog 8 OOHOM
HanpaeneHuu paccmosiHue Mexdy Komniekmamu kabeneli Kaxdoz2o

pacxodomepa O0/KHO 6bimb 60s1ee 1 M.

8.5. MogcoeguHeHne kabenen k B3-1 ocywectBnseTrcs cnegylwmm
obpasom:

a) OTBMHTUTbL 2 BWHTA W CHATb KPbIWKY KOpMyca, MoA KOTOPOW
pacronaratlTcsl KneMMHble KONOAKM;

6) noovepedHO 3a4McTUTbL  kabenwu, NpPoONyCcTUTb  UX  CKBO3b
YNAOTHUTEMNbHbIE CanbHUKU W 3aKpPenUTb B COOTBETCTBYIOLUX  KNEMMHbIX
konogkax. [Ons ynobcTBa NOAKMIOYEHMST KOHUbI NPOBOAOB crnegyeT obnyauTb
npunoem MOC-60;

B) YNNIOTHUTb CarnbHUKU, 3aBUHTMB HaKUOHbIE ranku.

8.6. MNocne noaxtoYeHns coeaVHNTENbHbIX kabenewn 7]
nporpammMupoBaHuns pacxogomepa (cm. n.9.4) KpbllKy CrnegyeT YCTaHOBUTb Ha

MEeCTO 1 onnombmpoBarts.

lModknoyas cemesoli coeOuHUMernbHbIlU Kabenb K pacripedenumenbHOMy
WUmKy, Heobxo0UMO nPosepUMb HanpsxeHue cemu.
Ecnu kKkonebaHus  HanpsbkeHuss numarouwjell  cemu  npesbiwarom

22
ycmaHosneHHble npedenbi (220 J_r33) B, mo nodknoyeHue pacxodomepa

Heobxo0umMo Mpou3soduMb yYepes cmabunu3amop HanpsXKeHus Unu  4epes

¢unbmp- oepaHu4UMens.
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9. MPOrPAMMUPOBAHME 3JIEKTPOHHOIO BJTOKA

9.1. CTpyKTypa MeHI0 pacxogomepa.

<~

-
=

9.2. TlporpaMmupoBaHMe pacxodomepa OCYLLECTBASETCA B pexume

"MEHIO MNMOJNBb3OBATENA", koTopoe BkntovaeT B cebs cnenytoLLme napameTpbl:

>
>
>

YV V V V

KOHTPACTHOCTb Aucnned,
narta n Bpems,

BPEMS! YCTaHOBIIEHMS noxas¥ﬁr@h@&&§3emn YCTaHOB., CeKyHAbl) -
Bpemsi peakuuy npiBbX @B Hoe 3meHeHre ckopocTy

notoka); curHana
MakcumarnbHoe 3Haqe%ﬁx6ﬁ|£ﬁ_,rdro TOKa

ONMHA BHELLHEN OKpyXHOCTK Tpybonposoaa (Okpyx. mpy6., Mm)
TOmNLMHa CTeHkn Tpybonposoaa (Tonw. CmeHKu, Mm);

BHYTPEHHWI AnameTp Tpybonposoaa (BHymp. duam. mMm);

YcTaHoBKa
napameTpoB
MMMNYNbCHOro

> TUN XNOKOCTW;
» wmartepuan TpybonpoBsoga (Mmamepuan mpy®.);
»  Cpok aKcnnyaTauuu Tpybonposoaa (8o3pacm mpyb.);
» BapuaHT yCTaHOBKM ynbTpa3ByKoBbIX nanyyartenen YU1(+V) n YN2(-V) Ha
TpybonpoBsoa (BapuaHm ycmaHos.: 0OHOCMOPOHHUU - 8apuaHm
V, 88yxcmopoHHul - gapuaHm Z), CM.NpunoxeHune 7;
> ANvHa NpsIMONMHERHOro y4YacTka TpybonpoBofa Mexay rMapaBnuyeckum
ConpoTMBNeHMEM M Mectom ycTtaHoBku [MM-1, cm.n. 4.2, 4.3 n
npunoxexwue 8;
»  paccTosiHMe Mexay ynbTpasByKoBbIMW usnydyatenamu YU1(+V) u YN2(-V)
(pac. mex. 0.), cM. npunoxenus 9, 10, 11, 12;
|/|3MEPEH M Eamnnmy,qa 1 ynbTpasBykoBoro curHana (amnaumyda 1, mB);
> ypoBEHb YNbTPa3BYKOBOro curHana (yposeHb Y3 cue);

» amnnuTyga 2 ynbTpasByKoBOro curHana (amnnumyoda 2, mB);

9.2.1. Ona nepexoga u3 pexuma "M3AMEPEHNA" B pexum "MEHIO
MEHI_dIOJ'II:SOBATEJ‘Iﬂ" Tpebyetca oauH pa3 Haxatb KkHonky "M", koTopas

MOnNb30BATEHF ™ ™ " @y KEOHOBMEHIwcnnee nossuTcs

MEHIO MNMOJIb30B-J1A

[Nocne BBeAeHNA N3MEHEHNI B HaCTpOBmmm«l&OfiXOﬂMMO HEeCKOJ1bKO

pas HaxaTb KHomky "M", ,ﬂOGMBLUMCbI)iIWé'P/éﬁ Wﬁx(ﬁ

Bxog B pexum "MEHIO I'IOJ'IbSOB TENA" oc Lu,eCTBnﬂeTCH C NMOMOLLIbIO
OJ'I He

kHonku "BBOL". Ha ancnnee nonamcn coo LeHue:
w@mpasone
>>>>>>

[nsa perynupoBkn KOHTPACTHOCTM Heobxoaumo HaxaTtb kHonky "BBO". B
NEeBOM HWXHEM yrny Aucnnes HOHMIM;WJ@J-MW&. HaxaTuem KHomok
"Mpocmotp M wnm "Mpocmotp " BFI@B@@K@ HeobXxoaMMoe 3HaudeHue

YcTa HOBKS YcTaHOBKSE
napameTpoB napamMeTposB
penenHbIx npoTokona

B OEm e e e B



KOHTpacTHoCTM aucrned. Ons dwukcaumm BbIGpPaHHOro 3HaveHust Heobxooumo
HaXkaTb KHOMKy "BBoa", ons oTMeHbl UISMEHEHWI - kHomky "M".

9.2.2. lMepexoa K crnepywllemMy napameTpy — ycmaHoeka Oambl U
8PeMeHU - OCyLLeCTBNSeTcs ¢ nomolbio kHomku "Tpocmotp U". Ha pucnnee
NOSIBUTCS TeKylllee 3HaYeHue 4aTbl U BPEMEHU:

[Hata v Bpems
[uncrno. mecau. roq — yachl : MUHYTbI]

[nsa nameHeHus gatbl N BpeMeHn HeobXoaMMO HaxaTb kHomnky "Beoa".
Ha pucnnee nosBuTCA npurnawieHve B BMOE MWUraloLEero Kypcopa B KpanHewn
TNIEBOW MO3UNLINN:

[ara n Bpems
XX XX XX = XX:XX

[ns pa3pelueHns aBTOMaTUYECKOro NepeBOfa YacoB Ha NeTHee Bpems U1
obpaTHO HeobxoaMMO B KpaliHEM FIEBOM paspsiAe MHOMKaTopa HakaTuem KHOMKM
"ApxvB" BbIBECTU cMBOn "a".

Haxatue kHonok "Mpocmotp fI" nnm "Mpocmotp U" nepemetaeT kypcop
Ha OdHYy NO3MLMIO, HaXaTue KHOMKn "ApxmB" yBenuuMBaeT Ha eQuHULY 3Ha4YeHue
paspsga, Ha KOTOpOM Haxoautcs kypcop. Popmart npeactaeneHvs patbl U
BPEMEHMU:

4YMCIO. MEecsl. FO4 — Yachl : MUHYThI.

3anucb B namsiTb Npubopa BbIOpaHHbLIX 3HAYEHWA AaTbl U BPEMEHU
BbINOMHAETCS HaxaTuem kHonku "BBOL", oTmeHa BBeaeHHoro kHonkon "M". Ecnu
BBEOEHHblE 3HAYeHUsl KOPPEKTHbl, TO OHM OCTalTCA Ha Aucnrnee, B NPOTUBHOM
cnyyae nosiBrsieTcs Kypcop B NO3vuun OLIMBOYHOIO 3HaYEHUS:

[Hata v Bpems
39.10.07.-18:30

9.2.3. lepexon Kk crnenywlleMy napameTpy — epemsi ycmaHO8J1eHUs
nokasaHuli npu6opa (Bpemsi peakuum npubopa Ha MrHOBEHHOE W3MeHeHue
CKOPOCTU MOTOKA) - OCYLLECTBNSETCS C MomoLblo kHonku "Tlpocmotp U" Ha

aucnnee nosiBrsieTcs coobLeHme:
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BPEMA YCTAHOB
[uncneHHoe 3HauveHwme (1 - 200)]c

Bpems ycTaHOBMeHWs mokasaHuin B CeKyHAax - 9TO BpeMsi, 3a KOTopoe npubop
ycpeaHsieT W3MEpEeHHble 3HA4YeHUss CKOpOCTM U pacxoda. Yem 6Gonble aTOT
napameTp, TeM 6onee cTabunbHbI NOKasaHWs TEKYLUMX 3HAYeHU. [ns nameHeHus
3HayYeHUss BpPEMEHU YCTaHOBMNEHUsI Heobxooumo HaxaTb kHonky "Beoa". B
cTaplieM paspsge MNosiBUTCA MUrallui NpsiMOyronbHuK. 3ameHeHne 3HadeHust
BbIOpaHHOrO paspsifa OCYLLECTBMSIeTCA HaxaTueMm KHomku "ApxuB", nepexog K
cneaylollemy paspsiy — kHonkoit "Mpocmotp U, k npeabloylieMy — KHOMKOVA
"Mpocmotp M. dukcaums BIBPAHHOMO 3HAYEHUS MPON3BOAUTCA HAXATMEM KHOMKM
"BBoa", oTMeHa BBeAEHHOro - kHonkon "M". Ecnn HOBOe 3Ha4yeHue HEKOPPEKTHO,
TO nocne coobLweHns

HEKOPPEKTHOE
3HAYEHNE

Ha Aucniee BHOBb NOSBUTCS CTapoe 3HaYeHue.

9.2.4. Tlepexog K crepywlemy napameTpy - eepxHul npeden
u3mepsieMo20 pacxoda - OCyLIeCTBNSETCS C NoMoLLbio kHonku "Tpocmotp U". Ha
avcnnee nosBuTCsa coobLueHwne:

Qmax Kyb.m/M
[umcneHHoe 3HayeHue (6 — 40000)]

[ns naMmeHeHus BepxHero npegena U3MepseMoro pacxoga HeoOXoouMO HaxaTb
kHonky "Beop". B cTapwem paspsge nosBMTCA MUralolMin  NPSiMOYTOfbHUK.
MameHeHne 3HaueHusi BbIBpaHHOrO paspsiia OCYLLECTBMSETCS HaXaTMeM KHOMKU
"ApxvB", nepexoA K creaylollemy paspsgy — kHonkoit "Tpocmotp U, k
npeabiayliemy — kHonkoit "Mpocmotp fi". ®ukcaumst BLIGPAHHOTO 3HAYeHMs
NPON3BOANTCA HaXaTMeM KHomnku "BeBoa”, oTMeHa BBeAeHHOro - kHonkon "M". Ecnu
npnbop obopyaoBaH UMMNYNbCHBIM BbIXO4OM, TO MPU U3MEHEHUM MaKCUMarbHOro

pacxona AOJKHO BbIMNOJTHATBCA yChnoBUe:
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[6ec _umnynvca, m*] #3600
O max[x® [ u]

- 0,1[6’]

1,1 (GnumenbHocmb umnyrnsca, [c] ) <

nHa4e NosiBUTCst coobLLEeHNE:
[MapameTpsbl
HecoBmecTumsbl

[nsa ycTpaHeHus owmnbKn HeO6X0AMMO U3MEHUTL ANUTENBHOCTL U BEC UMMYIbCca B
HacTporKax MMMNYNbCHOro BbIXOAA.

9.2.5. lepexong K cneaywlwemMy napametTpy - O/nuUHa e6HewHel
OKpPY)XHOCMUuU mpy60ornpogoda - OCYLLECTBMNSETCS C MOMOLLbLIO KHOMKK "MMpocMoTp
U". Ha gucnnee nosiBuTCA cooBLLEHNE:

OkpyX.Tpy6. MM
[umcneHHoe 3HauveHue (40 - 9500)]

Ons n3MeHeHus OnWHBI OKPYXXHOCTWM TpybonpoBoga HEOOXOAUMO HaxaTb KHOMKY
"Beog". B cTapwem paspsge nosiBUTCA MUratolmMi nNpAMOYrofibHUK. VI3meHeHne
3Ha4yeHus1 BbIOpaHHOrO paspsida OCYLLECTBISIETCA HaxaTuem KHomku "Apxus",
nepexon Kk criedytollemy paspsiay — kHorkoii "Mpocmotp ", k npeabioywemy —
kHonkoit  "TpocmoTtp .  ®ukcaums BbLIBPAHHOTO  3HAYEHUS  MPOM3BOAMTCA
Haxatmem kHonkn "BBoa", oTmeHa BBedeHHoOro - kHonkom "M" Ecnm HoBoe
3Ha4YeHne HEKOPPEKTHO, TO nocrie coobLieHns

HEKOPPEKTHOE
3HAYEHNE

Ha Aucnnee BHOBb MOABUTCA CTapoe 3HayeHue. Ecnn HeBO3MOXHO M3MepuTb
ANVHY BHELLHEN OKPY)XHOCTW Tpybonposoaa, TO B pacxogomMep BBOAATCS TONWMHA
CTEHKU 1 BHYTPEHHWI anameTp Tpybonposoaa.

9.2.6. lepexoa Kk cnegywoleMy napameTpy - mOAWUHa CMeHKU
mpy6onpoeoda - ocyllecTBnsieTcss ¢ nomollblo kHomku "Mpocmotp U". Ha
Avcnnee nosBUTCS CoobLLeHne:

TonLy,. CTEHKU, MM
[umcneHHoe 3HaveHue (2 - 50)]
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TonwwuHa cTeHkM TpybonpoBoga M3MeEpSEeTCs C MOMOLLbIO TOMLWMHOMEpA WIu
Oepetca ee nacnoptHoe 3HadeHue. [ns  M3MEHEHUs1 TOMWMHbI  CTEHKU
TpybonpoBoga HeobxoaMmo HaxaTb KHOMKy "Beoa". B cTapluem paspsge nossutcs
MUraloWmMn  NpsAMOYronbHUK.  M3meHeHnve 3HadeHuss BblOpaHHOro paspsga
OCYLLECTBMSETCS HaxaTneM KHonku "ApxuB", nepexod K cnegymowiemy paspsagy —
KHonkon "lpocmoTp U« npeablgywemy — kHonkou "lMpocmoTp f". ®ukcauus
BbIOpaAHHOrO 3HA4YeHWst NPOM3BOAUTCS HaxaTueM KkHomku "BBoa", oTmeHa
BBeAEHHOro - kHonkon “"M" EcnuM HOBOe 3HadeHWe HEKOPPEKTHO, TO nocne
coo0LeHus

HEKOPPEKTHOE
3HAYEHNME

Ha gucnrnee BHOBb NOSIBUTCH CTApoe 3Ha4YeHME.

9.2.7. MNepexoa K crneaylolleMy napameTpy - eHympeHHuli duamemp
mpy6onpogoda - oOCylLecTBASeTCS C nomolibio kHonku "Mpocmotp U". Ha
aucnnee nosiBUTCS coobleHne:

BHyTp. Anam. mm
[uncneHHoe 3HaveHwe]

Ecnu paHee 6binu egedeHbl 3Ha4YeHUs1 OJIUHbI 8HewHel OKpYyXXHocmu
mpy6onpoeoda u monwuHbl CMeHKU mpy6onpoeoda, Mo 3Ha4vyeHue
eHympeHHe20 duamempa ebI4UCJIsiemcsi agmomMamu4ecKu.

Ons u3aMmeHeHuss BHYTpeHHero avameTtpa TpybonpoBoga Heobxogumo
HaxkaTb KHOMKY "Beoa". B cTapluem paspsae nosaBUTCH MUTAIOLLNIA NPSMOYTOSTbHUK.
M3meHeHne 3HaveHus BbIGpaHHOrO paspsiia OCYLLECTBNAETCA HaXaTueM KHOMKU
"ApxvB", nepexoA K creaylolemy paspsgy — kHonkoir  "Tpocmotp U, k
npedbiaywemy — kHonkoit "Mpocmotp N1". ®ukcaumsi BLIGPAHHOTO 3HaYeHWs
NPON3BOANTCA HaxaTmem KHoMku "BeBoa”, oTMeHa BBefeHHOro - kHonkon "M" Ecnn
HOBOE 3Ha4YeHne HEKOPPEKTHO, TO Mocrne coobLieHus

HEKOPPEKTHOE
3HAYEHNE

Ha aucnnee BHOBb NOABUTCA CTapoe 3Ha4yeHune.
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9.2.8. MNepexoa Kk criegylolwemy napameTpy - mun KOHmposupyemou
cpedbl - ocyulecTBnsieTcs ¢ nomolubio kHonku "Mpocmotp U". Ha aucnnee
NnosiIBUTCS coodLLeHne:

Twn xngkoctun
[Ha3BaHwWe xumakocTn]

Ecnn HeobxoguMmo BBECTM HOBOE HasBaHUE KMAKOCTW, crnegyet
BOCMoONb3oBaTbCcs kHomkon "BBOL", nocrne 4ero B JIEBOM HWXHEM Yriy Aucnnesi
3amuraeT Kypcop.

C nomolbio kHorok "Mpocmotp 1" unm "Mpocmotp U npoussogutcs
BblOOp Ha3BaHWA XWOKOCTEN: xosio0Hasi eoda; CmMOYHble 800kl 20psiHasi 800a;
crneyuarnbHas cpeda. dukcaumsa BbIBpaHHOIO 3Ha4YeHWs1 NPOM3BOAUTCS HaXaTUeM
KHomnku "BBog", oTMeHa BBe4EHHOrO - KHonkon "M".

Ecnu BbIGpaH TvN XnakocTn creyuansHas cpeda, HeobxoaMmMo BBECTU B
namatb npubopa napameTpbl 3TOW cpedbl:  CKOPOCTb 3Byka (M/C) u
KMHEemMaTU4YecKyto BSA3KOCTb (M2/C). [MapameTpbl HEKOTOpPbLIX cped npuBedeHbl B

Tabnuue, NpuBegeHHON HUXeE.

Temnepatypa, °C| Tun xmakoctu CkopocTb KnHematunyeckas
3ByKa, M/C BSI3KOCTb, M%/C
15 XonogHas Boaa 1465 1x10°
25 Mopckas Boga 1531 1x10°
20 [pesecHbIn cnvpT 1076 0,75x 10°
25 CepHas kucrnoTta 1258 11,2x10°
0 XnapareHT CHCIF 890 4x10°
25 AueToH 1174 0,4x10°
25 ABTOMOGUNBEHOE Macno 870 190 x 10°
100 MasyT npu 90°C 1400 1,2x10°
25 OnwuskoBoe macno 1430 100 x 10°
20 KepocuH 1325 1,8x10°
25 BeHauH 1150 0,7x 107
20 [OunsenbHoe ToMnMBo 1330 8,9x 10°
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[Ona BBoOa 3HA4YeHUs CKOPOCTW 3Byka CrnedyeT HaxaTb KHOMKY
"Mpocmotp U". Ha ancnnee nossutcs cooblueHwe:
CKOPOCTb ¥3, m/c
[UncneHHoe 3HaveHme]
Ons u3aMeHeHus 3Ha4YeHUst CKOpPOCTM 3ByKa HEOBXOOUMO HaxaTb KHOMKY
"Beog". B crapwem paspsge nosBUTCS MUralowwmi NpsMOYronbHuk. N3meHeHne
3Ha4yeHus BbIOpaHHOrO paspsiaa OCYLLECTBMSIETCA HaxaTuem KHomku "Apxus",
nepexof K crieaylolemy paspsigy — kHonkoi "Mpocmotp U, k npeapioyemy —
kHonkoit  "Tpocmotp . dukcauns BbIBPAHHOTO  3HAYEHUS  MPOW3BOAMTCA
Ha)xaTuem KkHonku "BBoa", oTMeHa BBegeHHoro - kHonkom "M". Ecnu HoBoe
3Ha4YeHUe HEKOPPEKTHO, TO Nocre coobLyeHus

HEKOPPEKTHOE
3HAYEHME

Ha ucnnee BHOBb NOSIBUTCHA CTApoe 3Ha4YeHMe.

[na nepexoda K 3HAYEHUO KMHEMATMYECKOW BA3KOCTM CrefyeT HaxaTb
kHonky "lNpocmoTp U". Ha gucnnee nosiBuTcst coobLueHue:

BA3KOCTb, m2/c
[UncneHHoe 3HaueHme X 107

[na namMeHeHMs KMHEMaTUYECKOWN BA3KOCTU HEOOXOAMMO HaxaTb KHOMKy "Beoa". B
cTaplleM paspsifie MOsSIBUTCS MuraloLluid NpPsSIMOYrofbHUK. VI3MeHeHue 3HaveHus
BbIOpaHHOro paspsia OCYLLECTBMSETCA HaxaTuem KHomnku "ApxuB", nepexon K
cneaylolleMy paspsiy — kHonkoit "Mpocmotp U, k npeabioyliemy — KHOMKOVA
"Mpocmotp fI". dukcaums BIBPAHHOMO 3HAYEHUS MPON3BOAMTCA HAXATMEM KHOMKM
"BBoAa", oTMeHa BBeAEHHOro - kHorkow "M". Ecnn HOBOe 3HayeHMe HEeKOPPEKTHO,
TO nocre coobLeHns

HEKOPPEKTHOE
3HAYEHME

Ha gucninee BHOBb NMNOABUTCA CTapoe 3Ha4vYeHune.

20



9.2.9. lepexon K cnegywuwemMy napameTpy — Mamepuasl CmeHKU
mpy6onpoeoda - ocyllecTBnsieTcs ¢ nomolblo kHomku "Mpocmotp U". Ha
aucnnee nosiBUTCS coobLleHmne:

MaTtepuan Tpy6.
[Ha3BaHWe maTepuanal

Ecnn HeobxogmMmo BBECTM HOBOe HasBaHWe MaTepuana TpybonpoBoaa,
cneayeT Bocnonb3oBaTbes kHonkor "BBO[M", nocne 4ero B NEBOM HWDKHEM YNy
aucnnes 3amuraeT Kypcop.

C nomolwpio kHorok "Tpocmotp " unn "Mpocmotp U npoussoautcs
BbIOOp Ha3BaHM MaTepuanoB TpybonpoBOAOB: cmarnb Hepxaseroujas, cmarb
Huskoyanepoducmas, [BX, nonuamuneH ebicokoeo OasneHus [1B/L, nonusmuneH
Hu3koz2o OasneHus MNMH/M, yyayH.

Ons 3aHeceHuss B namaTe npubopa BbIGpaHHOro Tuna marepuana
TpybonpoBoga HeobxoaMMo — BOCMONb3oBaTbCA KHonkon «BBOMO» (npu atom
Kypcop noracHeT), B MPOTMBHOM CIlydyae MepexoA K creaylowemy napamerpy
Oynet 3anpeLyeH.

9.2.10. lNepexon Kk cnegywuwemy napameTpy - CPOK 3Kcrjlyamayuu
(803pacm) mpy6onpoeoda - ocyLIecTBNSETCS C NOMOLLbIo kHorku "MpocmoTp U
Ha gucnnee nosisutcs coobLueHuve:

BospacT Tpy0.
[uncneHHoe 3Ha4veHmne]

Ecnn HeoOxooumo  BBECTM HOBOE  3HaYeHWe Ccpoka  CryxXObl
TpybonpoBoaa, cnegyeTt Bocrnonb3oBaTbes kHonkor "BBOM", nocne yero B nesom
HIDKHEM YrIy AUCnnes 3amMuraeT Kypcop.

C nomolbio kHonok "Mpocmotp " unn "Mpocmotp U npoussoputcs
BbIbOp 3HaueHul cpoka cnyxbbl TpybonpoBoga: He 6onee 1 2oda; He bonee 2
niem; He 6bonee 5 nem; He 6onee 10 nem; He bonee 15 nem; 6onee 15 nem.

dukcaumss BbIOpaAHHOTO BapuaHTa MPOM3BOAUTCS HaXaTUEM  KHOMKU

"BBoA", oTMeHa - HaxkaTuem kHonku "M".
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9.2.11. Mepexon Kk cregylolemy napameTpy — eapuaHm ycmaHOeKU
ynibmpa3seykoebix u3siydamesieli Ha mpy6onpoeod — OCYLLECTBNSAETCH C

NoMOLLbIO KHOMNKM "lMpocmoTp U". Ha pucnnee nosiBuTcst coobLueHue;

BAPVAHT YCTAHOB.
HassaHwve BapnaHTa ycTaHOBKM

Ecnn Heobxoammo BBeCTM HOBbIA BapuaHT yctaHoBku YW1 un YWU2,
cnepyet Bocnone3oBaTtbes kHonkow "BBOM", nocne yero B NEBOM HUXHEM yriy
aucnnes 3amuraeT Kypcop.

C nomoubio kHonok "Tpocmotp " wunm "Mpocmotp U" npoussogutcs
BbIOOpP BapuaHTOB YCTAHOBKU YINbTPa3BYKOBbLIX U3nyyaTenewn: ABYXCTOPOHHUNA Z-
BapuaHT N1 ogHOCTOPOHHMI V-BapuaHT, CM. npunoxeHune 7. MNpu 4ByXCTOPOHHEM
Z-BapuaHTe nonesHbln curHan B 2 - 3 pasa Gonblue, YeM NpU 0QHOCTOPOHHEM V-
BapuaHTe.

dukcaumss BbIOpaAHHOrO BapuaHTa NPOU3BOAUTCS HaXaTuMeM  KHOMKK
"BBoA", oTMeHa - HaxkaTnem KHonku "M".

9.2.12. Mepexoa k cneayolleMy napameTpy - OsIUHa MPsIMOJIUHEliHO20
yyacmka mpy6onpoeoda Mexdy 2udpasniu4ecKkum conpomuesieHueMm u
mMecmom ycmaHoeku [11-1 ocylecTBNSETCH ¢ NOMOLLBI0 KHonku "MpocmoTtp ",

Ha gncnnee nosisutcsa coobuieHune:

MnN-1 ycr./ go (nocne, HoMUHanM)
M'ap_conp, H (h) = [uucnenHoe 3HayeHue, Dy]

rae H (h) —gnvHa npsmonuHenHoro ydyacTka TpybonpoBoga Mexay ruapas-
nMyecknm conpoTmeneHmem n mectom ycraHosku MM-1, usmepsietca B eq. Dy.
CoobLueHne
MM-1 yct.: HomuHan
H = 10Dy; h =2 5Dy
COOTBETCTBYET HOMUHAmNbHOM ycTtaHoBke [1M-1 OTHOCMTENBHO rMAOPABINYECKOrO
COMPOTUBIEHNS, NPU KOTOPOW AAaHHOE COMPOTUBIIEHUE He OKa3blBaeT BMUSHWSA Ha

METPOOrMYeckme xapakTepucTuku npmbopa (CM. npusoxeHue 8).
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C nomoubio kHonok "Mpocmotp " wunm "Mpocmotp " npowussogutcs
BbIOOp  rMApPaBNUYECKMX  COMPOTUBMEHUN:  «MPOUHUK»,  «KOJIEHO» - WU
pacnonoxeHue MlM-1 OTHOCMTENBHO HUX.

YBenu4eHne Ha eavHULy YWMCNEHHOro 3HadeHust BenuuuH H unmn h
ocyulectenseTcsa kHonkon "APXNB".

dukcaumns BbIGpaHHbIX BapuaHTa M 3HaA4YeHUsI NMPOU3BOAMTCH HaKaTUeMm

KHoMNku "BBoa", oTMeHa BbIGpaHHOro HaxxaTuem kHomku "M".

9.2.13. lMepexon Kk criegyrolwemy napameTpy - paccmosiHue L mexdy
ynbmpa3seykoebiMu usnydamensmu  YU1(+V) u YHN2(-V) (npunoxeHus
9,10,11,12) - ocywecTBnsieTca C NOMOLLLI KHOMkU "TlpocmoTp U" Ha gucnnee
nosiBUTCS coobLueHune:

Pac. mex. g., Mmm
[uncneHHoe 3HaveHne BenuuunHbl L]

OTa BenuuMHa BbIYMCIIAETCSH pacxooomepom B 3aBUCUMMOCTU OT
BHYTPEHHEro AuameTpa, Tuna YCTaHOBKW, TOMLWMHbI CTEHKW, MaTepuana
TpybonpoBoda, a Takke Tuna KOHTPONMpyemon xupkoctu. PaccmosiHue L
usmepsiemcsi Mexdy ckocamu Ha Kpblwkax dam4ukoe ([MpunoxeHve 9). [lanee

HeoOX0AMMO NoAroTOBUTb pr6OI'IDOBO,CI, K yCTaHOBKe OAaTHYMKOB.

10. MOHTAX YCTAHOBOUYHbIX MPO®UIEN

10.1. MNMpu ycTtaHOBKE Ha ropvM3OHTalNlbHbIM Y4YacToK TpybGonposoaa
YCTaHOBOYHbIE l'IpO(*)I/IJ‘IVI OOIMKHbI HaxXxoOUTbCA B ropm30HTaan0|7| MJIOCKOCTU
BAOMb NPOTUBOMOSOXHBIX 00pasylowmnx N3MepuTenbHOro yyactka Tpybonposoaa
Ha HapyXHOW MOBEPXHOCTW, TaK Kak 0CafoK Ha AHe TpybonpoBoda M BO3MOXHbIE
BO3AyLUHblE MYy3bIpbKW BBEPXY MPEMATCTBYOT MPOXOXAEHUO ynbTpassyka. Mpu
yCTaHOBKE Ha  HaKINIOHHbIA WM BepTUKanbHbIA Yy4YacTok TpybonpoBoaa
HanpaBrneHne MnoToKa AOMKHO ObiTb BOCXOAALWMM AN u3bexaHus BO3MOXHOro
paspbiBa noTOoka W 00pas3oBaHMs BO3AYWHOrNO Melwka. PacctosHmne ot
rMApPaBMYECcKOro CONpoOTUBIEHMS 10 MECTa YCTaHOBKM AaTymkoB (H) AomkHO 6bITb

He wmeHee 10 Dy, OT MecTa YCTaHOBKM [AaTyMKOB [0 MNOCReayoLLero
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rmgpasnuyeckoro conpotmerienlnss (h) He meHee 5Dy. T[lpu oTcyTcTBUM
NPSAMOMMHENHOrO y4YacTka TakoW ANWHbI BO3MOXHA YCTAHOBKA Ha COKPaLLEeHHOM
NPAMONMHENHOM yyacTtke (cm.n. 4.3).

10.2. PaameTka MeCT yCTaHOBKM Npodomnen n nanydartenen.

10.2.1. C nomowplo pyneTkM WU3MepWTb ANIUHY BHELUHEW OKPY>XHOCTU
Tpybonposoga. Ha npoTMBONONOXHbLIX CTOpOHAxX TpybomnpoBoAa HAHEeCTU PUCKW,
paccTosiHue MeXAy KOTOPbIMU LOIMKHO ObiTb PaBHO MONOBUMHE ANWHbI BHELUHEN
OKpYXHOCTU TpyBonposoaa, ¢ ToYHocTbio T 1 MMm. Uepes aTu puckn nposecTu fse
npsiMble NWHUKW, nNapannenbHble ocu TpybonpoBoda. [Ons 3Ttoro  yaoGHO
UCMOMnb30BaTb YCTAHOBOYHbIE NpPOdMNKM, BblpaBHMBAKOLWMECS BAOMb  OCU
Tpybonposoaa.

10.2.2. Ha ogHy ©3 NWHWA HaHECTU ABe PUCKW YCTaHOBKW u3nydaTenen,
paccTosiHue Mexay puUCKamy [AOIDKHO PaBHSITbCA BbIMMCIIEHHOMY pacxogoMepoM
"paccmosiHuto L mexdy damyukamu"” (n. 9.2.13). ina ABYXCTOPOHHEN Z-yCTaHOBKM
JaTumkoB HeobxoAMMO OOHY W3 PUCOK YCTAHOBKM [OaTUMKOB MepeHecTu Ha
NPOTVMBOMOMOXHYIO NUHWIO, 00epHyB TpybonpoBOA NEHTOW WMM pyneTkon W
COBMECTUB KOHUblI TeHTbl. TpybonpoBog Gonbloro gnameTpa Heobxoammo
obopaumBaTb LUMPOKOW NEHTOW (ras3eTtoi unu pyrnoHom o60eB), YTO MOBLICUT
TOYHOCTb nepeHoca. Takum 06pa3om, MonyyeHo [BE TOYKM YCTAHOBKM
nanyyarenemn.

10.2.3. Kaxgoe mMecTo ycTaHOBKM M3nyyaTtenenm Heobxoammo 3a4ncTuTb
OT pXKaBUWHbI, Kpacku 1 ApYrnx NOKpbITUA 0O MeTannuyeckoro 6necka ¢ NoMoLLbo
NIocKoro HanmunbHWKa. Pasmep kaxgon sauyuieHHon obnactu: 50 MM nonepek u
150 mm Bgonb (-100 + +50 MM OT ToYek yCTaHOBKM M3nyyaTtenew) TpybonpoBoaa.
Ha TtpybonpoBogax anametpom 6onee 300 MM 3auuieHHyto obnactb cregyet
yBennuntb. Ha 3aunweHHon obrnact He LOMKHO ObITb PAaKOBWH, KaBEPH, CBAPHbIX
LLIBOB, PE3KMX BbLICTYMOB WnW BnagauH. Ecnn 3aunctka He nomoraet, Heobxooumo
BblIbpaTh Apyrve MecTta Anst yCTaHOBKM U3ny4yaTenei.

10.3. [Ons [BYXCTOPOHHEN Z-yCTaHOBKM [ATYMKOB MOHTUPYETCS [Ba
YCTaHOBOYHbIX npocdunsa (npunoxennss 9, 10, 11), ona opgHOCTOpOHHen V-

YCTaHOBKM - oAunH nNpodune (npunoxexne 12).
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10.3.1. Ounctntb TPyOOMPOBOA OT rpsi3n, CTPYXKEK, OMWUMOK M MbIN MO
BCEN ANVHE Y LUMPUHE YCTaHOBOYHBIX NMPOUnen.

10.3.2. KOHTpOrbHbIE PUCKU Ha TOpLAX YCTaHOBOYHBLIX Npodunent OMKHbI
coBnagatb C NWHMAMW, NPOBEAEHHbIMW BOoNb ocu Tpybonposopa. Kpas
3a4mLLeHHbIX obnacTerd Ans YCTAaHOBKW [AaTYMKOB [OIMKHbl HaxOAuTbCA Ha
paccTtosHun He meHee 30 MM OT KpaeB BHYTPEHHMX YacTen npodunen. BsavnmHoe
pacrnosioXeHWe YCTAHOBOYHbLIX MNpOunen 3aBUCUT OT PaCCTOAHUSA MeEXAy
JaTynKkaMum 1 OpUEHTUPOBOYHO NMPUBEAEHO B npunoxenusax 9, 10, 11.

10.3.3. Kpenex ycTaHOBO4YHbIX npodwunen Ha TpybonpoBoge AnamMeTpoMm
go 500 MM BbINOMHAETCS C MNOMOLLbI LEenem u3 KOMMMeKTa MNocTaBKy,
HaTArMBaeMbIX MpU BbIBOPAYMBAHUN HATAXHbIX BUHTOB. Ha Tpybonposoapl
AnameTtpom 6onee 500 MM pekoMeHayeTCcs NpuMBapuTb PUKCUPYIOLLME YTOMKKN, CM.
npunoxenue 9, 10, 11.

10.3.4. Tlocne MOHTaxa YCTAHOBOYHbIX npodunern Heobxoanmo

nepeHecTn Ha HUX BE PUCKN YCTaHOBKM OATYMKOB, Nony4veHHble B n.10.2.2.

11. YCTAHOBKA YJIbTPA3BYKOBbIX U3NTYYATEJNEN

Mpu npoBeaeHUM cBapoUHbIX paboT Ha Tpy6onpoBoae HeOGXoAMMO

CHATb yNbTpa3ByKoBble usnyvartenu YU-1 n YU-2 c tpy6onpoBopaa.

11.1. BKnounTb pacxogomep, BOWTM B MEHIO NOSb30oBaTens, 4OWTU 40
nyHkTa "Amnnutygal, mB".

11.2. YcraHoBKa nsnyyatenen.

Ha npaBunbHO yCTaHOBIEHHbIX U3NyvaTensax CTPEnku A0MKHbI coBnagaTb
C HanpaBreHneM OBWKEHUS XUOKOCTU, U3rnyvaTenb CO 3HAKOM "+" [OMKEH CTOATb
BblLLE NO TEYEHMIO, YeM U3ny4aTternb CO 3HakoM "—"

11.2.1. Ha pabouyo noBepxHOCTb uanyyartens "+V" HaHecTu crnoi cmasku
TonwwmHon (0,5 - 1,5) MM ¥ BCTaBuUTb M3ny4vaTenb B YCTAHOBOYHbLIA NPOdub
(cTpenka Ha uany4artene AOMKHA COBMafdaTb C HaMpaBfieHWEM OBWMXEHUSA MOTOKa
XWOKOCTM), NNIOTHO NpWKaTb PYKOW K NMpeaBapUTENbHO 3a4uLLEHHON NMOBEPXHOCTMU

TpybonpoBoga M HeMHOro nodBuraTb Briepefd-Hasaf, 4TobObl pasgaBUTb CrioWn
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cMasku. 3aTeM uanyyartenb npuxkaTb K NMOBEPXHOCTM TpybonpoBoAa MPUXMMHBLIM
yCTpONCTBOM (CM. puc. 1) Tak, 4YToObl BEPXHMI CKOC KPbIWKW usnyyatensa Obin

HanpoTUB PUCKKN yCTaHOBKM Aatymkos (n.10.3.4)

M%

|

MpwxumHoe
YCTPOWCTBO

Tpy6onposog

puc. 1

11.2.2. Ha pabo4yio NOBEPXHOCTb BTOPOro YyNbTPa3ByKOBOrO M3ny4yaTens
"-V" HaHecTu cnon cmasku TonwmHon (0,5 + 1,5) Mm n BcTaBuTb M3nyyatesnb B
apyrov (NS OBYXCTOPOHHEW Z-yCTaHOBKW) YCTAHOBOYHbIA Npodunb  Ha
pacctosiHue L oT YN1(+V) Hwxe no TedeHuto xunakoctu (npunoxenuns 9 - 11). B
criy4ae OgHOCTOPOHHeN V-yCTaHOBKM BTOPOW MU3nyyaTtenb yCTaHaBNMBaeTcs B TOT
e npocunb, 4TO 1 Nepsbin (Npunoxenne 12). PacctosHne L namepsaetca mexagy
BEPXHMMM CKOCaMM Kpblllek AdaTumkoB. CTpenka Ha wsnyyatene [OMkHa
COBMagaTth C HanNpaBreHNeM ABWXEHUS MOTOKa XWUAKoCTW. MNNoTHO npuxaTb pykow
usnyyatens K NOBEpXHOCTM TpybonpoBopa, Mpuv 3TOM 3HaveHve aMmnnutyabli
[OIMKHO ObITb oT 300 MB oo 4000 mB.

Ecnu ycnosue 300 mB < A1 < 4000 mMB He BbINofHAETCH, TO HEO6X0AUMO
nepevitu K cregyoweMmy napameTpy yposeHb yrbmpasgyKkogoeo cuzsHasa.

11.2.3. Mepexon K cneayowemy napameTpy, ypoeeHb
Y/IbMpPa3eyKoeoz0 CuzHasla, OCYLIECTBIAETCS C NOMOLLbI0 KHomnku "TpocmoTp U

Ha aucnnee nossutcsa coobLeHue:
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YpoBeHb Y3 curHana
[Hn3kni], [BbICOKNNA]

[Ons v3meHeHus 3HayeHusl YPOBHS YNbTPa3BYyKOBOrO curHana cnegyer
HaxkaTb kHonky "BBO[M", nocne 4yero B NEBOM HWXHEM yrny AMCMnes 3amuraeT
Kypcop.

C nomoLbto kHonok "MpocmoTp " unn "Mpocmotp " BeiBUpaeTcst apyroe
3Ha4YeHne ypoBHS curHana.

dukcaunsa BbIOPaAHHOro 3HaYeHUs MPOM3BOOUTCHA HaKaTMeM  KHOMKU
"BBoa", oTMeHa BBeAEeHHOoro - kHonkon "M".

Ecnu 3HadyeHne amnnutygbl A1 Gonbwe 4000 MB, TO 3HayeHWe YpOBHS
curHana Heob6xogMMo YCTaHOBUTb B COCTOSIHUE "HU3KMIA".

Ecnun 3HauveHne amnnutygbl A1 MeHbwe 300 mMB, TO 3HayeHue ypoBHS
curHana Heob6xooMMo YCTaHOBUTL B COCTOSIHUE "BbICOKUIA".

11.2.3. BepHyThbcsi ¢ nomollbio kHorku "Mpocmotp " k npeabiayiiemy
napameTtpy "Amnnutypgal". Amnnutygal [omkHa HaxoauTbcAa B npegenax
50 MB < A1 < 4200 mB. Ecnu 3TO COOTHOLLUEHWE He BbIMOMHAETCA, HeobXoaMMO
CMEHWUTb CcMmasKy (Mpy WUCMOMNb30BaHWM 3JMOKCMAHOW cmonbl 6e3 oTBepauTens
curHan B 2 pa3a 6onbLue, Yem Npu NCMONb30BaHMU NINTONA) MU CMEHUTL BapuaHT
YCTaHOBKM JaT4YnKoOB (MpW ABYXCTOPOHHEM Z-BapuaHTe curHan B 2-3 pasa 6onblue,
YyeM Npu OOHOCTOPOHHEM V-BapuaHTe) UNM COBUHYTb AaTYMKM Ha paccTosiHue
+ (10 + 100) MM, COXpaHWB pacCTOAHME MeXOYy HVMU, U A0OUTLCA 3HAYeHUs
amnnutygell 50 mB < A1 <4200 mB Ha HoBOM mMecTe.

11.2.4. Ecnu He ygaeTcsa nonyunTb amnnmtyay curHana 6onbwe 50 mB,
TO BO3MOXHO, YTO:

a) B TpybonpoBoae HeT XUAKOCTY;

6) HenpaBUNbHO YCTAHOBMEHbI YNbTpa3ByKoBble uanyyatenu YU1(+V) u
YW2(-V) (cTpenkn Ha HUX JOMKHbI ObiTb HanpaeneHbl B OAHY CTOPOHY U coBnagaTb
C HanpaeneHWeM [OBWXEHWst MNOoToKa XWAKOCTW; wusnydatens "+V" porkeH
HaxoauTbCA BbiLLE MO TEYEHMIO NMOTOKA XMUAKOCTU, YeM m3nyyartens "-V");

B) NMOX0 3a4yiLieHa NoBepxXHOCTb Tpybonposoaa;
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) KONNYeCTBO ra3oBbIX BKIMOYEHUI N TBEPAbIX YACTUL, B KOHTPONMPYEMOW
cpege npesbiwaeT 1%. PekomeHgyetca HamTtu gpyroe MecTo AN YCTaHOBKM
pacxogomepa, Hanpumep, nepeq rMmapaBrM4yeckum COMNpOTUBNEHNEM
(anadparmon);

0) Ha BHYTpPeHHen CTeHke TpybonpoBoga oOpa3oBanucb HApPOCThI.
Pexkomengyetcs Hantm yyactok TpybonpoBoda C  MUHMMarbHbIM  CPOKOM
aKcnnyaTaumm Unu caenate BCTaBKy B TpybonpoBoa HOBOMO y4acTka;

e) wmaTepuan TpybonpoBoga HE3BYKOMPOBOAEH M3-32 BHYTPEHHUX
HeodHOpPOAHOCTEW, TpewwuH W kaBepH. PekomeHgyeTcs cgenaTtb BCTaBKy B
TpybonpoBoA4 HOBOrO y4acTka U3 3BYKOMPOBOASLLEro Matepumana.

Mepexopn k TouHOM ycTaHoBKe AaTymkos ocylectensaeTca TOJNIbKO nocne
nonyyeHus 3HadeHuns amnnutyabsl1 50 mB < A1 <4000 mB.

11.2.5. TouHast ycTaHoBKa AaTumMkoB. C nomolbio kHomku "Mpocmotp U
Heobx0AMMO NepenTn K creayloLlemy NyHKTY — amriumyda2 yibmpa3eyKoeoz20

cuzHasa. Ha aucnnee nosiButcs coobLueHne:

Amnnutyna 2, mB
[umcneHHoe 3HaueHwme (0 - 4200)]

3ateM cregyeT MeOsieHHO CcABUraTb  yNbTPas3BYKOBOW  u3ny4yaTesnb
YW2(-V) B HanpaeneHnn YW1 (+V), BOOUBLLUMCH CHKEHNSA 3HAYEHWSA aMnnuTyabl2 B
nontopa - fABa pas3a OT HadanbHoro. 3atem YW2(-V) cnegyeT menneHHo
oToasuraTb oT YU1(+V), npyn 3TOM 3Ha4eHne aMnnnTyabl2 HAYHET YBENMYMBATLCS,
OOCTUrHET MakcuMyMa U CTaHeT yMmeHbliaTbes. Heobxogumo 3acdmkcupoBatb
0aTuuk B MONIOXEHWM MaKCMMarbHOMO 3HayeHus amMnnuTyabl2, YUCNEeHHoe
3HaYeHne KOTOPOro Npu 3TOM AOSMKHO ObiTb B AgnManasoHe oT 50 go 4000 mB. Mpwu
JanbHenwem pasaBWKEHUM OATYMKOB NOABATCA ApYyrMe 3HayYeHust MakcuMyma, HO
NpaBuIIbHOE MOJSIOXKEHNE [AaTYMKOB - MaKCUMyM, OnuxaWluMin K pacyeTHOMY
paccTosiHuio. HaaeHHoe nonoxeHne gaT4yMKoB MOXKET OTNMYaTbCA OT pacyYeTHOro
He Gonee, yeM Ha 0,07 Dy. MNpu HEBO3MOXHOCTU TOYHO OMpPenenuTb MONOoXeHNe
[aTyYMKOB NO MaKCMMyMy CurHana ux crnegyet yCTaHOBUTL Ha paccTosHue Ha 0,05

Dy MeHee pac4eTHOro.
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11.2.6. [Ona BusyanbHOro HabniogeHnss MHGOPMALMOHHOIO curHana
MOXHO noAaknunTb ocumnnorpacd k knemmam GND, CP8 n CP3, ucnonb3sys
BbICOKOOMHbIN LWyn. CUHXPOHM3aLMIO HEOHXOAMMO BbINOMHATL MO MONOXUTENbHO-
My ¢poHTYy Ha knemme CP8, nonesHbli curHan Habnwopate Ha knemme CP3.
3agepxka BpeMeHU B MKC Mexay dpoHTom Ha CP8 m curHanom Ha CP3 ansa
[OBYXCTOPOHHEW YCTaHOBKM U XONOAHOW BOAbI MPUMEPHO paBHa AnameTpy TpyObl B
MMm. Pabouyeli saBnseTca nepsBasi MOMOXWUTENbHasi MOMyBOMHa, €e amnnuTyaa
JorkHa ObiTh B npegenax ot 50 go 4200 mB.

11.2.7. 3atem cnepyetr 3adukcmposatb YW2(-V) B ycTaHOBOYHOM
npocpune ¢ NOMOLLbI0 NMPUXUMHOIO YCTPOWCTBA. 3HAYeHWe amnnuTyabl Npy 3TOM
OOMKHO ObITb MeHblie 4200 mB. [Ona npocmoTpa pesynbTaToB WM3MEpPEHUst
Heobxoanmo BepHyTbca B pexum "MSMEPEHUA", Heckonbko pa3 HaxaB Ha

kHonky "MEHHKO". Ha aTom ycTaHOBKa 4aT4YMKOB 3aKOHYEHa.

12. YCTAHOBKA HYJNA PACXOOOMEPA

12.1. Tpu ycTaHoBKe ynbTPa3BYKOBLIX M3nydaTenem Ha TpybGonposopg
BCNeACTBME HEPOBHOCTEW BHELUHEN U OTMOXEHUN Ha BHYTPEHHEW MOBEPXHOCTU
BO3MOXHO naparnsenbHoe CMeLLleHNe pacXOOHOW XapakTepucTuku npubopa,
KOTOPOE MOXET A0CTUraTh BenuumHbl 0,1 m/c. KomneHcaumst aToi NorpeLHocTy
OCYLLECTBNSETCS YCTAHOBKOW Hyns npubopa.

Onsa nepexopa u3 pexunma "MSMEPEHUNA" B pexum "YCTAHOBKA «0»"
TpebyeTca oouH pa3 HaxaTtb kHomky "M", koTopas pacnonoxeHa noA KpbILIKON
npubopa (NpunoxeHwe 5), Ha gucnnee NOSIBUTCS NPeATOXeHMe:

MEHIO MNMONb3OB-J1A

Oanee nouck pexuma "YCTAHOBKA «0O»" ocywiecTBnseTcsi C NOMOLLbIO
kHonok "Tpocmotp " unm "Mpocmotp U" Ha aucnnee ponxHO nosBUTLCA
coobuleHue:

"YCTAHOBKA «0»"
Bxog B pexum "YCTAHOBKA «0»" ocyliectBnsieTCA C NOMOLLbIO KHOMKU

"BBO[M" Ha ancnnee nosisnsieTcst cooblieHmne:
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VHecmell, m/c
[4ncneHHoe 3HaveHue]

roe VHecmelw, — UW3MEPEHHOE pacxodOMEepOM 3HayeHWe CKOpPOCTM MoToKa
XNOKOCTW.

YctaHoBKy «0» npubopa MOXHO NpoBeCTU AByMS cnocobamu:

12.2. Ecnvn BO3MOXXHO OCTaHOBUTb MOTOK XXUAKOCTHU, TO:

12.2.1. OcTaHOBUTb MOTOK;

12.2.2. Mpun 3anonHeHHOM XMAKOCTbIO TpybonpoBoae 3anucaTb 3Ha4YeHue
VHecwmeLy (MoXeT ObITb OTpULATENBHbBIM);

nponuctaTe cogepxumoe pexmma "YCTAHOBKA «0»" ¢ NOMOLLbHO KHOMOK
"Mpocmotp " unmn "Mpocmotp U" Ao nosiBnenns Ha ancnnee coobLLEHUS:

CwmelleHue, V m/c
[umcneHHoe 3HauveHwne]

12.2.3. BBecTu 3Ha4yeHue

CmelleHue, V m/c = — VHecmell, Mm/c

[ns aTtoro HeobxoaMMo Bocnonb3oBaTbcsl kHonkown "BBO[M", nocne 4ero
CTapwuin paspsg BbIAENUTCS KypCOPOM. YBENMYEHME Ha efuHuLy 3HaveHus
paspsaa, BbIOENEHHOro  Kypcopom, ocyuwiecTtBnsetcda  kHonkon  "APXWUB",
nepemellieHne Kypcopa - ¢ nomoLbio kHonok “"Mpocmotp 1" unm "Mpocmotp U
HabpaHHoe 3HauyeHuWe 3anucbiBaeTcsli B NamsTb npubopa C MOMOLUbI KHOMKK
"BBOAO".

12.3. EcnM HEBO3MOXHO OCTaHOBWUTb MOTOK >XMOKOCTW, HO pacxon
cTabunen, To:

12.3.1. 3anucaTb YMCNEHHOE 3Ha4YeHMe CKOPOCTU MOTOKA XMAKOCTU
VHecmel, M/c (MOXeT ObITb OTpuuaTenbHbIM);

12.3.2. Mponuctatb pexum "YCTAHOBKA «0»" c nOMOLLbO KHOMOK
"MpocmoTp M unm "Mpocmotp U" Ao nosiBnexns Ha aucnnee coobLLEHUS:

AMIMNUTYOA 1, mB
[YncneHHoe 3HayeHwne]
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NMOMEHSITb MecTaMu ynbTpa3BykoBble usnyyatenu YU1(+V) n YN2(-V) (TouHoCcTb
yctaHoBkn 1 mm). Mpu atom crpenkn Ha YW1(+V) n YUN2(-V) gomkHbl BbiTb
HanpaBfeHbl B CTOPOHY, MPOTUBOMONIOXHYI HaMNpaBreHWio [ABWXKEHUS MNOTOKa
xupkoctu. HoBoe 3HaveHne amnnutyabl1 He JOMKHO oTnuyatbea bGonee 4yem Ha
(5 —10) % ot cTaporo 3Ha4yeHusi. B npoTMBHOM crnyyae HaHECTU Ha AATYUKM HOBbI
Crow cMasku;

12.3.3. Mponuctate pexum "YCTAHOBKA «0»" C nomoLibio KHOMOK

"Mpocmotp " unmu "MpocmoTp U" fo nosienerns Ha avcnnee coobLieHUs:

VHecmel, m/c
[UucneHHoe 3HaueHue]

3anvcaTb HOBOe 3HayeHne VHecmell, M/c (MOXeT ObiTb oTpuLaTeNbHbIM);
12.3.4. Tponuctate pexum "YCTAHOBKA «O»" c nomoLiplo KHOMOK
"MpocmoTp " unmn "Mpocmotp U" Ao nosenenns Ha avcnnee coobLieHNs:

AMMITUTYOA 1, mB
[UncneHHoe 3HaveHmne]

noctaBuTb ynbTpa3sBykoBble usnyyatrenn YWN1(+V) n YN2(-V) B nepsBoHavansHoe
nomnoxeHue (TOYHOCTb ycTaHoBku T 1 mm). Mpu aToM cTpenku Ha YU1(+V) u
YN2(-V) ponxHbl OblTb HamnpaBreHbl B OAHY CTOPOHYy M coBnagatb C
HanpaBneHueMm ABWXEHUA NOTOKa Xuakoctu. Hosoe 3HayveHue "AMIMIINTYObI
1" He pmomkHO oTnnyaTtbes Gonee vem Ha (5 — 10) % oT craporo 3HayeHus. B
NPOTVBHOM CIly4ae HaHeCTW Ha AAaTUYNKU HOBbI CMON CMasKu;

12.3.5. lMponuctate pexum "YCTAHOBKA «0»" ¢ nomoLibio KHOMOK
"MpocmoTp M unm "Mpocmotp U" 1o nosienerus Ha avcrnee coobLieHUs:

VHecmeL, M/c
[uncneHHoe 3Ha4veHue]

3achukcnpoBaTtb HoBoe 3HadeHuve VHecwmewl, m/c. OHO [OMKHO coBnagatb C
3ahMKCMpPOBaHHbIM  3HavyeHnem VHecwmell, M/c, nonydeHHeim B n.12.3.1.

CoBnageHue pe3ynbTaTtoB O3Ha4aeT, 4YTO 3a BpemMdA BbINONHEHUA n.n.12.3.1. -
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12.3.5. CKOpPOCTb NOTOKa HE M3MeHUNach. B NPOTMBHOM Crlyyae MoBTOPUTL MYHKTHI
12.3.1 + 12.3.5.

12.3.6. lMponuctate pexum "YCTAHOBKA «O»" ¢ nomoLiblo KHOMOK
"Mpocmotp " unm "Mpocmotp U" fo nosiBnenns Ha aucnnee cooBLLEHUS:

CwmelleHue, V m/c
[YncneHHoe 3HayeHne]

YCTaHOBUTb YMCIIEHHOE 3HA4yeHne cMmelleHus V m/c, paccynTaHHoOe no

dopmyne:

Vunecme (n.12.3.1) + Vunecme (n.12.3.3)
2

Cmewenue,Vmlc = —

[nsa atoro HeobxoauMo Bocrosb3oBaTbcsl kHomnkon "BBOL", nocne yero
cTapwuii paspsg YMCIEHHOTO 3HAYEHWUs! BbIAENUTCS KYpCcOpOM. YBENUYeHue Ha
€OQVHULY 3HayYeHus paspsaa, BblOENEeHHOro KypCOpOM, OCYLLECTBISETCA KHOMKOW
"APXV/B", a nepemeLleHne Kypcopa - C MOMOLbI KkHomok "Mpocmotp 1" mnm
"MpocmoTp U". HabpaHHoe uMcnoBoe 3HaveHVe 3annckiBaeTcs B NamsaThb npubopa
C nomoLublo KHomku "BBO".

Ha atom "YCTAHOBKA «0»" npubopa 3akoH4YeHa. [ns npocmoTtpa
pesynbTatoB W3MEpeHund Heobxoammo BepHyTbea B pexum "MSMEPEHUA"

OBYKpaTHbIM HaxaTtmem KHonku "M".

13. BJIOKUPOBKA U3MEPEHWA NPU NYCTOM
TPYBOMNPOBO/E.

Mpu akcnnyaTtaumm pacxogomepa ObiBaloT cutyauun, korga Tpybonposog,
He MOHOCTBIO 3aMOSHEH XMAKOCTBI MM OnycToweH. B aTom cnyyae nokasaHusi
pacxogomepa He pernamMeHTMpoBaHbl. [ns Toro, 4tobbl NpuM He3anoNHEHHOM
TpybonpoBoae pe3ynbTaT U3MepPeHUsi PaBHANCS HyMo, peKoMeHayeTca Z-BapuaHT
YCTaAHOBKM M3riyyatenen, yron B Mexay NrOCKOCTbI YCTAHOBKM M3nydaTenen u

rOPU3OHTArNbBHOI MIOCKOCTBIO AOMKeH 6bITh Bonblue 20° (puc.2 )
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Puc.2
[ns nepexoga us pexxuma "MSMEPEHNA" B pexum "HESAMONHEHHbLIV
TPYBOIPOBOM" TpebyeTcsa oanH pa3 HaxaTb KHomnky "M", koTopas pacnonoxeHa

noZ KpblLKol npubopa (npunoxeHue 5), Ha Aucnnee NOSABATCS NpeanoxeHue:
MEHIO MOJIb3OB-NA

Janee nouck pexuma "HE3AMOJIHEHHLIN  TPYBOMPOBON"
OCylLLiecTBNAETC C nomMolbio kHomku "Mpocmotp M wnm “"Mpocmotp U". Ha

aucnnee A0MKHO NOSIBUTLCS COOOLLEHNE:

HE3AMNONHEHHbLIN
TPYBOINPOBOA

Bxog B pexum "HESAMONMHEHHbLIAN TPYBEOMNPOBOM" ocyliecTenseTcs
C nomMoLLbio kKHomnku "BBOM". Ha ancnnee OomkHO NOSIBUTLCS cOOOLLEeHMe:
BBEOWTE MAPOJb
n 3amuraet kypcop. [locne BBOga napons HeobxoAMMoO HaxaTb kHonky "BBOM".
Ha gucnnee nosiButcs cooblueHue:

Ao [4UMcneHHoe 3HayYeHne]
YpOBEHb OTCEYKUN [UNCNIEHHOE 3HaYeHUe]

roe Ao — amnnuTyda ynbTpasBYKOBOTO CurHana npv nyctoM  wnm
He3anonHeHHoM Tpybonposoae.
Ons Toro, 4toGbl MpWM He3arnofIHEHHOM uWNKM nycToM TpyBonpoBoade

pe3ynbTaT M3MepeHuid pacxofda Obin paBeH Hyso, HeoGXOAUMO YCTaHOBUTb
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ypoBeHb oTceyvku npesbiwatowmm Ao Ha (10 — 15) %, HO npu 3TOM YpOBEHb
OTCeYKM JOrkKeH bbiTb MeHbLe, YeM amnnuTtyga A2 (cm. n. 11.2.5) npyumepHo B 2 —
400 pas.

BosspaT u3 pexuma "BJIOKUPOBKA W3MEPEHUA" B pexum
«N3MEPEHWA» ocyiecTBnseTca ABYKpaTHLIM HaXaTtuem KHOMKU «M».

14. YCTAHOBKA 3JIEKTPOHHOI'O BJIOKA B3-1

14.1. Tpwn ycTaHOBKE W MOHTaXe pacxodoMepOB [AOMXHbl CTPOro
cobniogaTteca npasuna ﬁeXHMKM 6e3onacHoCTW, W3NOXeHHble B pasgene 7
"YkasaHua wmep 6esonacHOCTM" M B HOPMAaTUMBHO-TEXHUYECKMX [AOKyMEHTaXx,
OEeNCTBYIOLLMX Ha NpeanpuaTUM-noTpebuTene.

14.2. TlockonbKy npwv YyCTaHOBKE YNbTPasBYKOBbIX uW3fyvatenen wu
YCT@HOBKE Hymns pacxogoMepa JMneKTPOHHbIM Onok [OOfmKeH HaxoauTbCs B
HenocpeacTBEHHOW 6MnM30CTM K M3nydaTensm, TO OKOHYaTenbHYl YCTaHOBKY W
MOAKIIOYEHNE JNEKTPOHHOro 6Grnoka crnepyeT MNPOW3BOAWTL MOCIE BbIMONTHEHUS
3TWX NYHKTOB.

YcTtaHnoBky B3-1 Ans KoMmepyeckoro yyeta pekoMeHAyeTCs BbINOMNHATb B
MeTannmnMyeckom LkKagy co CMOTPOBbIM OKHOM W METNSIMU AN ONfoMOMpoBaHUS;
Takke B3-1 moxeT ObITb yCTAHOBMEH Ha NPUMOOPHOM LMTE, MynbTe YNpaBneHus,
Ha cTone, Ha KPOHLUTENHaX u np.

He ponyckaetcsa yctaHoBka B3-1 BOnuan 6Gatapeir oTtonneHwus,
ANEKTPUYECKNX Meven u APYrMx UCTOYHUKOB Tenna, a Takke B MOMELLEHUSX, B
KOTOpbIX TemnepaTypa BO3[yxa MOXET BbIXOAWTb 3a Npedenbl, ykasaHHble B

pasgene 4 "TexHuyeckne gaHHble".

15. HACTPOMKA TOKOBOI'O BbIXOOA

15.1. Ecnu npmbop obopynoBaH 61OKOM TOKOBOMO BbiXOAa, TO BO3MOXHA
HacTpowika aToro 6noka. [ins Bxoga B pexvM HacCTPOWKM TOKOBOTO BbIxo4a

HeobXxoamMMo HaxaTtb kHonky "M". Ha gucnnee nosBuTCA Hagnuce:

"MeHo nonb3oB-nsa"
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HaxaTuem kHonku "Mpocmotp " unu "Mpocmotp U HeoBxoanmo AoitTY A0 NyHKTa
MEHH0
BbixogHow curHan
NOCTOSIHHbIV TOK
N HaxkaTb kHomnky "Beopa". Ha gucnnee nosiButcsa coobuieHne
IOwnana3oH
X..X MA
[ns nsameHeHns guanasoHa BbIXOAHOINO TOka HEOOX0AMMO HaxaTb KHomky "Besop".
B neBoM HwXHEM yrny gucnnes nosiBUTCS MUrarlni KBagpaTt — npurnaweHme K
N3MeHeHMo 3HaueHusi. Haxatue kronkm "Mpocmotp " wnm "Mpocmotp "
npueBeneT k nepebopy BO3MOXHbIX AMaNa3oHOB BbIXOAHOMO curHana nocTOsiHHOrO
Toka: 0.5 MmA, 0..20 ™A, 4..20 MA. dukcaums BbIOGPAHHOTO 3HAYEHUS
NpOM3BOAMTCA HaxaTuem KHomku "BBoa", OTMeHa BBEAEHHOrO HaXaTueM KHOMKU
"M".  Tlpn  ogHOHanpaBNeHHOM  W3MEPEeHUM  pacxoja  BbIXOQHOW  TOK
nponopuMoHaneH TeKyleMy pacxody, W MakCMMyM TOKa COOTBETCTBYET
MakcumansHomy pacxoay. [pu oByHanpaBrneHHOM U3MEPEHUN pacxoda BbIXOOAHOM
TOK nporopumoHaneH MOAymn Tekywero pacxoga. [locne uameHeHuss HacTpoek
Onoka TOKOBOrO BbIXO4a HEOOXOAMMO HECKONbKO pa3 HaxaTb KHonky "M",

[A0BMBLUMC Nepesarpyskn pacxogomepa.

16. HACTPOMKA UMIYJIbCHOIO BbIXOOA

16.1. Ecnm npubop obGopygoBaH OnoKOM MWMMYfbCHOrO BbIXOAd, TO
BO3MOXHa HacTpoKka aToro 6noka. [1na Bxo4a B pPeXMM HAacTPOMKM MMMYMbCHOrO
BbIX04a HEOOXOANMO HaxaTb KHOMKy "M", pacnonoXXeHHyto noa Kpbiwkon npubopa.
Ha gucnnee nosiBATCA HAaAMUCh:

"MeHto nonb3os-nsa"
HaxaTtnem kHonkn "Mpocmotp " unm "Mpocmotp " Heobxoanmo [oiiTM A0 NyHKTa
MEHH0
BbixogHow curHan

Hopmup. Imnynsc

1 HaxaTb kHornky "Beopa". Ha gucnnee nossutcsa coobuieHne
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Bec umnynsca, m®
[uncnenHoe 3HaveHme 0,01 - 500]

16.2. Ecnn HeobGxoouMMo BBECTM HOBOE 3HAYEeHWE Beca MMMynbca, TO
cnegyet Bocnonb3oBaTbes kHonkow "BBO[M", nocne u4ero crapwwuii  paspsig
YMCINIEHHOIO 3HAYeHWs BbIAENUTCS KYpCcOpOM. YBENWYEHUE Ha eanHULYy 3HavYeHus
paspsga, BblOAEMNEHHOro  KypcopoMm, ocyuiecTBnsieTcs  kHonkon  "APXWB",
nepemelLeHne Kypcopa kHomnkol "Mpocmotp fI". HoBoe 3HaueHWe 3anuchiBaeTcs B
namsaTb npubopa ¢ nomoLbto kHonku "BBOA". Ecnv HoBoe 3HayeHne HEKOPPEKTHO,
TO nocne coobLeHns

HEKOPPEKTHOE
3HAYEHUME

Ha gucnnee BHOBb MOSIBUTCA CTapoe YMCreHHOe 3HadeHne. NMpusHak KOPPeKTHOCTM

yKasaH B CrieflytoLem nyHKTe.

16.3. lMepexon k crnepywowemy napameTpy — OUMESIbHOCMb 8€C08020
UMY/IbCa — OCYLLECTBMAETCA C NOMOoLLbI0 kHomkn "Mpocmotp " unn "MpocmoTp
U". Ha gucnnee nosiBnsieTcst COOBLLEHME:

ONnNT. UMNYJIbCA, C
[uncneHHoe 3HaveHue (0,1 - 10)]

[ns BBOAa HOBOrO 3HAYEHWUs ANUTENBHOCTM KMMMNynbca Heobxogumo
HaxaTb kHonky "BBOL", mocne 4Yero craplimin paspsii YMCIIEHHOTO 3HaYeHUst
BbIAENUTCSA KypCOPOM. YBENUYEHNE Ha eanHULY 3HadYeHus paspsaa, BblAeNeHHOro
Kypcopom, ocyluectensetca kHonkon "APXWB", nepemellyeHne kypcopa - KHOMKOW
"Mpocmotp " umm "Mpocmotp U". HoBoe 3HayeHue 3anucbiBaeTcs B NamsTh
npubopa ¢ nomolibio kHomkn "BBOL". Ecnu HoBOe 3HayeHMe HEKOPPEKTHO, TO
nocne coobuieHus

HEKOPPEKTHOE
3HAYEHNE

Ha gucnriee BHOBb NMNOABUTCA CTapoe YnUCrieHHOe 3Ha4vYeHune.
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16.4. Mpu npozpaMMupo8aHUU YUCJ/IeHHbIX 3Ha4eHull eeca UMnysnbca

U e20 As1umesnibHOCMu GOJIKHO 8bINOJIHSIMbLCSI COOMHOWeEHUe:

[6ec _umnynvca, m*] 3600
O max[m® /4]

Ecnn ykaszaHHOe HepaBeHCTBO He BbIMOSMHAETCH, TO Npu nepesarpyske

- 011[0]

1,1 (dnumenbHocmb umnynsca, [c] ) <

Unu BKNOYEHUN Npnbopa BbIBOAUTCS COOBLLEHME:

NAPAMETPbI
HECOBMECTUMBbI

KOTOpOe yaepxuBaeTcsi B TedeHue 3 C.
16.5. locne wu3MeHeHMss HacTpoek 6noka WMMMYMbLCHOrO BbIXOAA
HeobXxoaMMO HEeCKOmNbKo pa3 HaxaTb kHonky "M", pgobuBlmMch nepesarpysku

pacxogomepa.

17. HACTPOWKA PEJIEMHOIO BbIXOOA

17.1. Ecnu npubop obGopynosaH 6mnokoM penenHoro Bbixoga, ToO
BO3MOXHa HacTpoyika atoro 6rnoka. [Ina Bxoda B pPeXuMM HaCTPOWMKM perierHoro
BbIxoa HeoOX0auMO HaxaTb KHoMKy "M", pacnonoxeHHyo nog, KpbILwkon npubopa.
Ha gncnnee nosiBATCA HaAMMUC:

"MeHto nonb3oB-nga"
HaxaTtviem kHorku "Mpocmotp 1" nnm "MpocmoTtp U" HeoBxoanmo [oiiTv A0 NyHKTa
MEHI0

PENENHBLIN
BbIXOO

17.2. Hanee yCTaHOBKa napameTpos penewnHoro curHana
ocyulecTBnseTcs ¢ nomolbio kHomku «BBO[M». Ha gucnnee gomkHO nosiBUTbCSA
coobLeHue:

3AMbIKAHUE MPU
[umcnenHoe 3HayeHune] % ot Qmax
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T.e KOHTaKTbl pene 3aMblKalTCs MpW OOCTWKEHWU pacxodoM  3afaHHOro
YNCMNEHHOrO 3HAYEHUS.

Ecnn Heobxogoumo BBeCTW HOBOE UWMCMEHHOe 3HayeHue, TO crieayet
BOCnonb3oBaTbca kHomkow "BBO[", nocne 4yero crapwwuii paspsg 4YUMCHEHHOro
3HayYeHUs BbIOENUTCA KypCOpOM. YBENVYEeHWe Ha eauvHuuy 3HaveHus paspsaa,
BbIJEMNEHHOrO0 KypcopoMm, ocyliecTtsnsietca kHonkon "APXWUB", a nepemelleHne
kypcopa - kHonkon "Mpocmotp " unn "Mpocmotp U". BHoBL BBeAeHHOE 3HaueHne
He JOMMKHO ObITb paBHO 3HAYEHWIO pa3MblKaHUSI KOHTaKTOB. BbibpaHHOe 3HayeHune
3anvcbiBaeTcs B namsaTtb npubopa ¢ nomotbio kHonku "BBOA". Ecnu HabpaHHoe
3HayYeHne KOpPEKTHO, TO OHO OCTaeTCs Ha Aucnnee, B NPOTUBHOM Crlyyae Ha
avcnnee nosiBNseTCs U yaepXunBaeTcs B Te4eHne 3¢ cneaytollee coobLueHume:

HEKOPPEKTHOE
3HAYEHUME

a 3aTeM MosIBUTCS CTapoe YNCINEHHOE 3HavyeHne. 3Ha4YeHne 3amMblkaHUsl KOHTAKTOB
[OIMKHO OTNNYATBLCS OT 3HAYEHUSI UX Pa3MblKaHUSI.

17.3. MNepexon K cnepylowemy napameTpy — 3HadyeHue pacxoda, fnpu
KOMOPOM KOHMaKmbl pesie pa3MbiKaromcesi — OCYLLECTBNSAETCA C MOMOLLbIO KHOMKN
"Mpocmotp " unmn "Mpocmotp U". Ha aucnnee nosiBuTcsa cooblueHve:

PA3MbIKAHWME MPU
[umcneHHoe 3HayeHune] % ot Qmax

Ecnn HeobxoanMo BBeCTM HOBOE UWCMEHHOe 3HayeHue pacxofa, npu
KOTOPOM KOHTaKTbl pernie pasmblKaloTCs, TO ClieAyeT BOCMOMb30BaTbCA KHOMKOM
"BBO[", nocne 4ero crapwwi pas3psn  YUCNEHHOrO 3Ha4yeHus BblAEnNuTCS
KypCOpoM. YBenuyeHne Ha efquHuLy 3HaveHus pas3psga, BblAeneHHOro Kypcopom,
ocywiectensetrca kHonkon "APXWB", a nepemelieHMe Kypcopa - KHOMKOW
"Mpocmotp " unmn "Mpocmotp . HabpaHHoe uncnoBoe 3HauveHre 3anuchiBaeTca
B nmamsiTb npubopa ¢ nomowpto kHonkv "BBOMO". Ecnu HabpaHHoe 3HauyeHune
KOPPEKTHO, TO OHO OCTaeTCd Ha [Aucnnee, B NPOTMBHOM Cryyae Ha Aucnnee
nosiBASETCA 1 yaepXnBaeTcs B TedeHne 3 ¢ crnegytoLuee coobLueHne:

HEKOPPEKTHOE
3HAYEHNE
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a 3aTeM MOosIBUTCSI CTapoe YNCMEHHOEe 3HavyeHue. 3HavyeHne 3amblkaHWsl KOHTaKToB
[OOIMKHO OTNMYaTLCS OT 3HAYEHUS UX Pa3MbIKaHUSI.

BosspaT wu3 pexuma "YCTAHOBKA TAPAMETPOB PEJIEMHOIO
BbIXOOA" B pexnm «M3MEPEHWA» ocyuwecTtBnseTcs AByKpaTHbIM HaxaTnem

KHOMKN «M».

18. HACTPOMKA MHTEP®ENCA RS232 (RS485)

18.1. Ecnn npubop obopyposaH wuHTepdericom RS232 (RS485), To
BO3MOXHa HacTpolika 3Toro 6roka. [Ins Bxoda B peXuM HAcTpOMKM UHTepdelica
HeoOXxoAMMOo HaxaTtb kHonky "M". Ha aucnnee nosiButcst Hagnuee:

"MeHto none3os-nga"
HaxaTunem kHonku "TpocmoTp 1" nnm "MpocmoTp U HeoBxoanmo AoiTH Ao nyHKTa
MEHI0

WHTepdenc
[Tvn]

roe [Tvn] 3aBUCUT OT YCTAHOBIEHHOIO B Npubop nHTepdeiica.
18.2. "RS-485". Haxatune kHonku "BBog" npuBedeT K BXOAY B HACTPOWKU

CBA3N:

Anpec

[4ncneHHoe 3HayeHue]

YCTaHOBMEHHbIE W3rOTOBUTENEM MNapaMeTpbl CBA3W npubopa COOTBETCTBYHOT
napameTpam, YCTaHOBIIEHHbIM O YMOMYaHUIO B KOMMbIOTEPHON NporpaMme
"CurHyp 6a3a gaHHbix". [Ina n3amMeHeHns 3HayeHusi CeTeBOro agpeca Heobxoammo
HaxaTb kHonky "BBoa". B cTapwem paspsge 3HaveHuss agpeca nosaABuTCS
MUralLWmMn  NPSAMOYrOfbHUK.  VI3MeHeHne 3HayeHust BbIOpaHHOrO  paspsiaa
OCYLLIECTBNAETCA HaXaTUeM KHomMku "ApxuB", nepexod K criegylolemy paspsgy —

kHonkoit "Mpocmotp U", k npeapbiayuiemy — kHonkoit "Mpocmotp fI". dukcaums
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BbIOPAHHOTrO 3HAYeHUs1 MNPOM3BOAUTCS HaxaTueM kHomku "BBopg", oTmeHa
BBEAEHHOrO - KHomnkon "M".

[ns nepexopa Kk crneaywoweMy napametTpy HeobGXoOAMMO HaxaTb KHOMKY
"MpocmoTp U". Ha pucnnee nosiBUTCS coobLueHMe:

CkopocTb, but/c
[4ncneHHoe 3HaveHune]

18.2.1. ONsi M3MEHEHUs CKOPOCTM CBSI3N HEeoOXOOUMO HaxaTb KHOMKY
"Beoa". B neBom HwxHeM yrny Aaucnnes nosiBUTCA Murawlwumn kKBagpat —
npurnalleHne K M3MEHeHWo 3HaueHus. Haxatue kHonku "Mpocmotp 1" unm
"Mpocmotp U" npueepeT k nepeGopy BO3MOXHLIX BapWAHTOB CKOPOCTU CBS3M:
1200, 2400, 4800, 9600 6uT/c. dMkcaums BbIOPAHHOIO 3HAYEHUSA MPOU3BOAMUTCS
HaxaTnem kHonku "BBoa", oTMeHa BBeeHHOro - kHonkon "M".

[ns nepexoga k cnepyowemy napameTpy HeoBX0aUMO HaxaTb KHOMKY
"MpocmoTp U". Ha gucnnee nosiBUTCS COOBLLEHVE:

KoHTponbHbIN 6UT
HeTt

18.2.2. [Ina N3MeHeHnNst KOHTPONbHOIO BUTa HEOHXOOUMO HaXaTb KHOMKY
"Beoa". B neBom HwxHeM yrny Aucnnes nosiBUTCA MUralwuMin KBagpat —
npurnalieHne K M3MEHeHWo 3HadeHus. Haxatue kHonku "Mpocmotp 1" wnm
"Mpocmotp U" npreeneT k nepebopy BO3MOXHBIX BAPUAHTOB KOHTPOJSILHOMO BUTa:
HeT, 4eT., HeuyeT. Pukcauusi BbIOPAHHOINO 3HAYEHUsI MPOWM3BOAMTCS HaXaTueM
KHomMku "BBoa", oTMeHa BBe4EeHHOro - kHonkon "M".

18.3. "RS-232". Y atoro uHTepdpeiica HacTpoek HeT. [JOCTyneH TOmbKo
pexum NpoBEepKM, AN BXoda B KOTOpbIA Heobxoammo HaxaTb KHomky "Beop". Ha
avcnnee nosiBATCS coobLyeHve:

Tect
paspbiB

Mpn 3ambikaHUKM KOHTakTOB 2 KU 3 KnemmHon konogkn "k 3BM" un wncnpasHoMm

uHTEepgelice coobuieHne "paspbiB" LOMMKHO CMEHWUTbCs coobuieHuem "ycnex".
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Ecnu gaHHble NPMHMMAKTCS C UCKaXKEHUSIMU, MOSIBUTCA COODLLEHMe "nCKaxeHne".
Bbixog 13 pexmma npoBepKn OCYLLECTBASETCS HaxaTuem kHomku "M".

18.4. Tlocne wu3MeHeHuss HacTpoek 6noka WMMYNbCHOrO BbIXO4A
HEeOOXOAMMO HeCKONbKO pa3 Haxatb KHonky "M", pobuBlMcb nepesarpysku

pacxogomepa.

19. MPOCMOTP PE3YJIbTATOB U3SMEPEHWUN

19.1. Pacxogomepbl o6cnyxnBaloTca onepaTtopoM, 3HakoMbIM C paboToi
pPagVo3NEKTPOHHOW  annapaTtypbl, W3yYMBLUMM HacCTOSLLEee PYKOBOACTBO MO
3KcnnyaTauumn pacxogomepa v NpoLleaLinM UHCTPYKTaX No TeXHUke 6e3onacHocTm
npu paboTe C aNeKTPOTEXHUYECKM 060pyn0BaHMEM.

19.2. lNocne nogknoyeHnsa pacxogomepa K nuTaroLlen ceTu BbiNosiHAeTCs
nporpaMma CaMOAMarHOCTUPOBAHMSA U, B Cryvyae ee MONOXUTENbHOro MCX0Aa,
aBTOMaTMYeCKM YCTaHaBMMBAETCS PEXUM OTODOpadKeHWs TeKyLMX 3HavYeHumn
n3mepsiemMbix Benu4yuH (ganee — pexum "M3MEPEHNA").

B aTom pexvme Ha nepByto CTPOKY AMCNIEs BbIBOOUTCS HaUMEHOBaHWE t
pasMepHOCTb U3MEPSIEMON BENUYUHBI, HA BTOPYHO CTPOKY — €€ YMCIOBOE 3HaYe-
Hue. MNMepexon oT ogHOM oToOpaXkaeMow BENMYMHBI K APYro OCYLLLECTBSIETCS C

nomoLwsto kHorok "Mpocmotp ", "MpocmoTp U".
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Tabnuya 2-1

BenuuuHel, oTobpaxaemble B pexume  "MISMEPEHUA"  ans

OAHOHanpaBJIeHHOro n3MepeHna NoToka

Bua cooblieHns Ha aucnnee

Bug nsmepsiemon Benu4ymHbl

O6bem, M°
UMCNeHHoe 3HaueHue

mHaeke

CymmapHoe 3HaueHue oGbema  XKUOKOCTH,
npoTekLeit B npsiMomM HanpaBneHnu
(HanpaBrneHne MOTOKa >XMAKOCTW COBMNagaeT C
HanpaBMneHWEM CTPenkM Ha wuanydyaTensax) (8
[EeCATUYHBIX paspsifoB)

HapaboTka, 4. MuH.
YNUCIEHHOE 3HaYeHne

Bpemsi cymmupoBaHuss ob6bema B 4acax U
MUHyTax (8 AecAaTNYHbIX pa3psnos)

Pacxopn, ky6. m/v
YncreHHoe 3HavyeHve

unHaekc []

3HadeHne ob6beMHOro pacxona

CkopocTb, M/c
YUCMEHHOe 3HaYeHne
nHaeke ]

CkopocTb noToka

[aTa n Bpems

Tekywne gata n Bpems B oopmare:
[umcno. mecsau. rog — Yachl : MUHYTHI]
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Tabnuua 2-2

BennuuHel, otobpaxaemble B pexume  "MISMEPEHUA"  ans

ABYHanpaBJfieHHOro namepeHua noToka

Bua coobuieHna Ha aucnnee

Bua namepsieMon BENNYUHBI

O6bewm, Z m>

YUCNeHHoe 3Ha4YeHne

CymmapHoe 3HaueHue o0bObema  XWAKOCTW,
npoTeKLEen B npsiIMOMm n obpaTHoM
HanpaBneHusx (8 4ecATUYHbIX Pa3psiaoB)

MH,ueKcD
0O6bem 1, M° CymmapHoe 3HauyeHve obbema  XUOKOCTW,
YMCreHHoe 3HavYeHne npoTeKLwemn B npsiMom HanpaBneHuu
MHAOEKC (HanpaBneHne noToKa XWOKOCTU coBnagaeT C

HanpaBrieHMeM CTpeSiku Ha wuanydatensx) (8
JECSTUYHBIX pa3psaoB)

O6bem 2, M°
yYncneHHoe 3HadyeHne
mHaekc []

CymmapHoe 3HayeHue obbema  XWAKOCTW,
npoTeKLen B obpaTHom HanpasneHuu
(HanpaBneHve noToka XNOKOCTK
NMPOTMBOMOSOXHO HanpaBneHW CTPenkn Ha
nanyyarensx) (8 gecaTnyHbIX pa3psaos)

HapaboTtka 4. MUH.
YUCNEHHOE 3HaYeHne

Bpemsi cymmupoBaHusi obbema B vacax W
MUHYTax (8 A4ecATUYHbIX paspsaos)

Pacxog, ky6. M/

3HayeHne ob6beMHoro pacxoga

yMCrneHHoe 3HaveHne
NHOEKC

CkopocTb, m/c CkopocTb noToka
YnCreHHoe 3HaYeHne

WHOEeKC

[ata n Bpems Tekylwne aata un Bpemsi B oopmarTe:
[4Mcno. mecsau. rog — 4achl : MUHYTbI]

19.3. Npun oToBpakeHUn 3HaYeHNIn CyMMapHOro (MHTerpanbsHoro) oobema,
pacxoda M CKOPOCTM MOTOKa >XWOKOCTU B MPaBOM HWXHEM Yriy Auchnes
BbIBOOUTCA WHAEKC aMnnuTydbl ynbTpassykosoro curHana (0...9). MamepeHnus
BbIMNOSHAOTCHA KOPPEKTHO NPW 3HAYEHUsAX 3TOro nHaekca (1...9).

19.4. Ecnu pesynbTaTbl U3MEpPeHU pacxoda npeBbIAOT 3HavYeHue
YyCTaHOBIIEHHOIO BEPXHEro npeAena u3aMepeHus, To Ha Aucnnee BMECTO 3Ha4YeHun
pacxofa v CKOpoCTW NOTOKa NosBRAeTCA coobLLeHne

Q > Qmax, V > Vmax
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20. MNPOCMOTP APX1BOB

20.1. B namsATK pacxogomepa XpaHSaTCs YeTbipe apxmBa AaHHbIX:

noyacoBson apxvB 3a nocnegHue 1925 vacos;

MOCYTOYHbIN apxmB 3a nocneaHue 2200 cyTok;

apxmB nepepbliBoB yyeTa Ha 100 nocneaHMX BKMNOYEHWI U BbIKIMIOYEHUN;

apxvB napameTpoB Ha 20 nocrnegHWx W3MEHEHUIN MporpamMmmmnpyembix
nonb3oBaTenem napaMmeTpoB pacxodoMepa.

20.2. Ona nepexoga u3 pexuma "NamepeHus" B pexum "loyacosBown
apxuB" HeobOxoaMMO BOCMONb30BaThbCa kHoMkon "Apxu" Ha gucnnee nosiButca
coobLeHue:

[Noyacoson apxmB

B aTOoM apxuBe XpaHSTCA 3HaYEHMUs1 CYMMapHOro (MHTerpanesHoro) obbema
(konuyecTtBa) npoleawen no TpybonpoBoAy XWMOKOCTHU, 3adUKCUPOBaHHbIE MO
NCTEYEHNN Kaxkaoro vyaca B TeyeHune nocnegHux 1925 yacos. [Ina Bxoga B apxuB
Hag0 BOCMNONb30BaTbCs kKHomMkon "Beoa". Ha ancnnee nosiButcs cooduieHme:

[umcno. mecau. rog — vachl : MUHYTHI]

[4ncnenHoe 3HaveHue, M3 ]

Ons gewkeHuss B rmybb apxusa ucnonb3ayeTca kHomnka "Mpocmotp V", a
Ons OBWXKEHWs NO apxvBy B OOpaTHOM HanpaBreHuyM WCMomnb3yeTcs KHOmMKa
"Mpocmorp M,

na yCKOPEHHOTo nepeaBMkXeHNs Mo apxuey kHorku "Mpocmotp M,
"Mpocmotp " HeoBxopmmo yaepxusaTh HaxaTbiMu Gonee 3 c.

BosspaT u3 no6oro nyHkta pexuma "MOYACOBOW APXMB" B pexum
"ISMEPEHWA" ocyLwiecTtBnseTcsa ¢ nomMoLubio kHomku "APXNB".

20.3. [Ona nepexogpa w3 pexuma "MSMEPEHUA" B pexum
"MOCYTOYHBIN APXVB" HeobxoamMmo Bocronb3oBaThesl kHomnkoi "APXVB". Ha
avcnnee nosBuTCs coobLueHwue:

MOYACOBOW APXVB
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3aTeM HeobXoAMMO BOCMONbL30BaThCH  kHomkamu  "Tpocmotp 1"
"Mpocmotp U", Ao nosiBnenns Ha aucnnee coobLIEHUS:
MOCYTOUYHBLIN APXVB
B aToM apxmBe XpaHATCSA 3Ha4YeHUS CYMMapHOro (MHTerpansHoro) obbema
(konunyecTBa) npolueawen no TpybonpoBody XMAKOCTM, 3adUKCMPOBAHHbIE MO
NUCTEYEHNN KaxabIX CYTOK B TeyeHune nocrnegHmx 2200 cytok. [Ina Bxoga B apxvs
Hago Bocnonb3oBaTbesa kHonkon "BBOL". Ha gucnnee noseutcs coobLieHune:

[4ncno. mecau. rog — Yacbl:MuH.]
[4ncneHHoe 3HauveHue, M3 ]

[ns gewkenns B rybb apxuea mcronbayeTcsa kHomka «[pocmotp U», a
ANA OBWKEHWS MO apxuBy B 0OpaTHOM HampaBneHWu WCNonb3yeTcs KHOMKa
«Mpocmotp M.

[ina ycKOpeHHOro nepedBkeHns no apxuey kHomku «Mpocmotp My,
«Mpocmotp U» HeoBxoanmo ynepxmsaThb HaxaTbiMu Gonee 3 c.

BosspaT u3 noboro nyHkta pexuma "MOYACOBOW APXMB" B pexum
"MBMEPEHWA" ocywiecTtBnsieTca ¢ nomolpsto kHonku "APXB".

20.4. [Ina nepexopa u3 pexuma "MSMEPEHUA" B pexxum "TNEPEPLIBbI
YYETA" Heobxoammo Bocnonb3oBaTbes kKHomnkon «APXWB» Ha aucnnee nosisutcs
coobLeHue:

NMOYACOBOW APXVB

3atem HeobxoaMMo BOCMOMb30BaTbCs  kHoMkamu  "TlpocmoTp ",

"MpocmoTp U", no nosiBneHus Ha gucnnee coobLEHMS:
MEPEPbLIBbl YYETA
B aToM apxuBe xpaHaTcs AaTbl M Bpems nocneaHux 100 nepepbiBoB yyeTa

Ecnn Bocnonb3oBatbeca kHomkown "BBOL", To Ha pgucnnee nosiBUTCA
coobLeHue:

OT [uMcno. mecsil. rog.— Yac:MUH.]

0O [uncno. mecsay. roq — Yac:MuH.]

45

npu 3TOM Ha BEpXHEeW CTpoKe oTobOpaxaeTcs AaTa M BpeMs Hayana nepepbiBa
yyeTa (MponagaHue NUTaHUs Unu BHYTPEHHAS HEMCNPABHOCTb, OOHapyxuBaemas
cpeacTBaMM CaMOOMAarHOCTUKM), @ Ha HWXHEW CTpoKe Aata U BpeMsi OKOHYaHus
nepepbiBa yyeTa.

Ons oBwkeHus B rmybb apxuBa ucnonbayeTca kHonka "Mpocmotp U, a
Ons OBWKEHWst No apxuBy B 0OpaTHOM HanpaBreHUM MWCMONb3yeTCsl KHOMKa
"Mpocmotp "

[N YCKOPEHHOTO NepeaBMkKeHNs Mo apxuey kHorku "Mpocmotp ",
"Mpocmotp U, HeoBxoanmo yaepxueaTh HaxaTsIMu Gonee 3 c.

Bosepat u3 nboro nyHkta pexuma "MEPEPbLIBbl YYETA" B pexum
"MIBMEPEHWA" ocywecTtBnsieTcsa kHonkon "APXNB".

20.5. Ons nepexoga u3 pexuma "MBMEPEHUA" B pexum "APXNB
NMAPAMETPOB" Heobxoaumo Bocnonb3oBaTbes kHonkon "APXWB" Ha gucnnee
NosIBUTCA COOOLLIEHNE:

NMOYACOBOWN APXVB

3aTeM Heo6XoAMMO BOCMOMNbL30BaThLCA  kHoMkamu  «Mpocmotp iy,

«lMpocmoTp U», po nosienenwust Ha aucnnee coobLeHus:
APXVB NAPAMETPOB

B stom apxvmBe xpaHaTca gatbl M Bpemsa nocriegHnx 20 M3MeHeHun
nporpammMupyemMbIx napameTpoB pacxogomepa.

Ecnn Bocnonb3oBatbcsa kHonkow "BBOL", 1o Ha aucnnee nosiBUTCS
coobueHne:

[uncno. mecsu. rog — 4ac : MyH.]
[uncneHHoe 3HaveHne, Ha3BaHWe napameTpa)

Ha BepxHeW CTpoke aucnnes oTobpaxaeTca p[arta M BpeMs U3MeHeHUs
nporpaMmmMupyemMbix napameTpoB npubopa, Npou3BeAeHHOro nonb3oBaTeneM, a Ha
HWXKHEN CTPOKE - YACIIEHHOE 3HayYeHVe NporpaMmMupyembix napameTpos npubopa.
C nomoLubio kHomku "BBO" MOXHO NpOCMOTPETL NporpaMmmMupyemMble napameTpbl
pacxogomepa (ouameTp TpybonpoBoga Dy, Tvn XuakocTu, BepxHWA npegen

n3amepdaemMoro pacxoga Qmax, BENMUYMHA KOMMNEHcauuu casura XapaKkTepucTukn
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npubopa Vewew). [lepexon k npegpiaylient 3anMcu OCyLLECTBRSETCA C MOMOLLbIO
kHonku "Mpocmotp Y.

[ns yCKOpeHHOro nepedBWkeHNWs no apxuey kHonku "Mpocmotp ",
"MpocmoTp U" HeoBxoaumo yaepxmBaTs HaxaTsiMu Gonee 3 c.

BosBpat 13 noboro nyHkta pexuma "APXNB NMAPAMETPOB" B pexum
"MBMEPEHWA" ocywiecTtBnsieTcsa kHonkon "APXB".

21. BbiBOA4 NH®OPMALIMN HA KOMIMbIOTEP

21.1. BeiBog nHdopMaumm Ha KoMmnbtoTep Yepes nHtepgenc RS-232.

21.1.1. TMogknioynmTb pacxodoMep K KOMMbITEepy B COOTBETCTBUMM CO
CXeMOW COeOUHEHWA, NPUBEOEHHOW B MPUNOXEHWUM 6 (ANMHA NUHWM CBA3WN He
6onee 15 m).

Ona cuutbiBaHua mHdopmaumn ¢ npubopa yepes uHTepdeiic RS-232
npunaraetcs nporpaMmma «CwurHyp 6asa paHHbix». C ee MOMOLb  MOXHO
nonyynTb TeKylme 3HadeHnss o6bemMHOro pacxoga M CKOPOCTW MOTOKa, a Takke
COOEPKMMOE apXMBOB: MOYACOBOrO, NMOCYTOYHOIO, U NEPEPLIBOB yyeTa.

21.2. BbiBoa nHdopMaumm Ha komnbloTep Yepes uHtepdelic RS-485

21.2.1. TMopgknoumTb pacxodoMep K KOMMbIOTEpPYy B COOTBETCTBMU CO
CXeMOW COeAWHEHWN, NPUBEAEHHOW B MPUNOXEHUUM 6 (ANWHa NMHWM CBA3WN He
6onee 1200 ™). Ons nodknroyYeHust K KoMmnbromepy uHmepgpelica RS-485

Heobxodum koHeepmop RS232 — RS485.

Onsa cuntbiBaHUa mHGopmaumm ¢ npubopa 4yepes uHTepdenc RS-485
npunaraetcs nporpaMmma «CwurHyp 6asa pfaHHbix». C ee MOMOLWblO MOXHO
nonyynTb TeKylimMe 3HadeHWst 0ObEeMHOro pacxoda M CKOPOCTU MOTOKa, a Takke
COOEPXKMMOE apXMBOB: MOYACOBOr0, NMOCYTOYHOIO 1 NEPEPLIBOB yyeTa.

21.3. MNpun ucnonb3oBaHUM NporpaMmMm CTOPOHHWX NPOW3BOAUTENEN Nay3bl

Mexay 3anpocamu K npubopy AormkHbl ObITb 6onee 1 cek.
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22. BO3MOXHbIE HEUCIMTPABHOCTU N METO[bI UX

YCTPAHEHUA

22.1. O6wme ykasaHus.

221.1. YcTpaHATb  HEWCMNpaBHOCTM  [OMNycKaeTCcsi  TONbKO  MNpwu

OTKIMKOYEHHOM NMUTaHUN.

22.1.2. TlpoBepka pacxogomMepa mocne YycTpaHeHus OBHapyXeHHON

HencnpasHOCTU O0JKHa Npon3BoanTbCA cneumnanncTtom no O6Cﬂy)KI/IBaHVIIO.

22.1.3. TepeyeHb Hamboriee 4acTo BCTpPEYaOWMXCA WM BO3MOXHbIX

HeuncnpaBHOCTeN npusegeH B Tabn.3.

Tabnuya 3

HavnmeHoBaHne Heuc-
NnpaBHOCTN, BHeLIHME
npoasneHna n gonon-
HUTENbHbIE NMPU3HAKU

BeposiTHaa npuynHa

Cnocob ycTpaHeHus

Mpwn BKITIOYEHUN
nutaroLero  Hanps-
XKEHUs  He  ropwut
LumdpoBon aucnnen

OTcyTCcTBYET  HanpsikeHue | YCTpaHuTb NPUYUHY

cetn OTCYTCTBUSA CeTeBoro
HanpsbkeHust

O6opBaH ceTeBol kabernb BocctaHoBUTH ceTeBom
kabenb

Meperopenu npego-
xpanutenu FU1 n FU2

OTkniounTb pacxogomep OT
cetn. OTKpbITb  KPbILIKY
B3-1; 3amennTtb npepoxpa-
HUTenu

MNokasaHus

pacxogomMepa paBHbl
HYMO; WHOEKC aMm-
NNUTyabl  ynbTpasBy-

O6pbiB kabens, HapyLleHne
3MEKTPUYECKOrO KOHTaKTa B
KNeMMHOW Konogke

MpoBepuTb cocTosiHne
kabens M KOHTaKTOB B
KNEMMHbIX Kornogkax

KOBOrO curHana | OcnabneHo HaTskeHne | Npom3BecTn nepeycTaHOBKY

paBeH Hyno Lernovex, cmectunmck | MM-1
YCTaHOBOYHbIE NMPOUNN.
OtcyTtcTBue cmaskm mexpgy | CHsate YU1(+V) un YN2(-V),
M3MyvaloLUMMN  MOBEPXHOC- | OYUCTUTL  OT  TpA3M U
Tamm YU1(+V), YU2(-V) wn | HaHeCTu crnomn HOBOW CMa3ku
cTeHkow Tpybonposoza.
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MpopomkeHne Tabn. 3

HeucnpasHocmu, o6Hapy)KueaeMble cpedcmeaMu camModua2HOCMUKuU

HavnmeHoBaHue Heuc-
NnpaBHOCTN, BHELUHME
npodasneHna n gonorn-
HUTENbHbIE MPU3HAKU

BeposiTHasa npuynHa

Cnocob ycTpaHeHus

HewucnpasHocTb 1 - 5:
owmnbka namaTn

Otkas MUKPOCXeMbl NaMATU

Otnpaska npubopa opra-
HU3aLMN-U3rOTOBUTENNIO

Owunbka Tanimepa

HeuncnpaBHocTb 6 — 11

OTKa3 MUKpPOCXeMbl YacoB
peanbHOro BpeMeHMU.

Ornpaeka npubopa opra-
HM33aLMN-U3rOTOBUTENIO.

HeuncnpaBHocTb 12:
He YCTaHOBIIEHbI
yachl

C6ow yacoB peanbHOro
BPEMEHM

YcTaHoBUTb TeKyLLme aaTy v
Bpems cornacHo n.9.2.2.

HewucnpasHocTb 13:
Het cBsAsn c TDC

OTka3 mukpocxemsl TDC

Otnpaska npubopa opra-
HM3aLMU-U3rOTOBUTENIO.

HeuncnpaBHocTb 14:
HedekT nutaHua

HanpspkeHne nuTaHna
npmubopa meHee 187 B

Mogknounts  npubop K
JNTINHUN C Hanps>XXeHnem
+22

unm B Tpybonposoae
BO3AYLUHbIE My3blpu

220 ., B
HeuncnpasHocTb 15: Tekylee 3HayeHne pacxogda | [NepeycTtaHoBUTL  BEpXHUM
Q > Qmax 6onbLie MakcumansHoro | npegen n3mepsieMoro

pacxofa cornacHo n.9.2.4,

Mpy cboe yacoB peanbHOro BPEMEHW B NEBbIA HWXHWIA yron gucnnes

AONOJIHNTENbHO BbIBOAUTCA TEMHbIN NPAMOYrofibHUK. Pacxo,qowlep npogonxaet
BbIUMCNATL M PMKCUPOBaTb CyMMapHbIi 06beM, HO MoYyacoBble WM MOCYTOYHbIE
apxvBbl He BegyTcs. Ecnv npu kaxgom BbIKMIOYEHMM pacxogomepa ns cetn 220 B
yacbkl cbmBaloTCH, 3TO rOBOPUT O paspskeHHON GaTapee.

Ons ycTpaHeHus nwobOM HeucnpaBHOCTM, OOHapYyXeHHOW CpeacTBaMu
camoAnarHoCTuku, npubop cnedyem nepedamsb opzaHu3ayuu-

usz2omoeumeriro.
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23. TEXHWYECKOE OBCIYXXUBAHUE

23.1. O6Lme ykasaHus.

23.1.1. TexHuuyeckoe oOcnyxvBaHue nNpoU3BOAWUT  MpeanpusTue-
notpebutens. CHMMaTb NNOMObI (MacTUyHble nevaTn) B TeYeHMe rapaHTUNHOro
CpOKa MMeeT NpaBo TONbKO NpeanpuaTue-nsrotoBuTenb.

23.1.2. Tlocne ycTpaHeHus HeucnpaBHOCTEN HeobXxoouMO MNpPOBECTU
NpPOBEpPKYy pacxoAOMepPOB Ha HOpMarbHoOe PYHKLMOHUPOBaHKE.

23.2. Mpodunaktnyeckoe obCcnyxmBaHve NpoBoANTCA pa3 B Nonroaa.

23.2.1. MNpwn npocunakTnyeckom obCnyxmBaHUM NpoBOASATCA crnepyroLme
paboTbl:

BHELLHMWI OCMOTP;

npoBepKa YNCTOThI usnyyatoLien nosepxHoctn YN1(+V) n YN2(-V);

npoBepKa coCcTosiHUA kabensa ceasn mexay YWN1(+V) n YU2(-V);

npoBepka CTeneHn HaTskeHus uenodvek. B cnyyae ocnabnenus Hatsa-
XKeHUs LienoYvek NOATAHYTb UX C NOMOLLLbIO HaTSXHbIX BUHTOB (MpunoxeHue 3)

23.2.2. Tepen npoBedeHneMm nNpodUnakTUHECKOro obCnyxuBaHus
OTKIMIOYUTb pacxogomep OT CUMITOBOW NUTAKOLLEN CETU.

23.2.3. [lpoBeas noaroToBUTenbHbIE — onepauun, MNPUCTYMUTb K
npocumnakTnyeckomy obcnyxXmBaHuto.

BHeLHU 0OCMOTpP OOMKeH BKMOYaTh:

NpOBeEpPKY COCTOsIHWA kabens, coeamHsiiowero YN1(+V) n YU2(-V) ¢ B3-1;

NPOBEPKY COCTOSIHMSA M3nyyatowmx nosepxHocten YU1(+V) n YU2(-V), Ha
KOTOpbIX HE [OIMKHO ObiTb pXXaBuMHbl (pXaBYWMHY YOAnNUTb MENKO3EPHUCTON
HaxxgadHon Oymaron). Mepen cHaTmem YU1(+V) n YU2(-V) cnegyeT oTmeTuTb

MEeCTO X pacnoJyioXXeHnA Ha YCTaHOBOYHbIX npocunsx.
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24. NPABUNA XPAHEHUA

24.1. YcnoBusi XxpaHeHUsi 1 TPaHCMOPTUPOBAHUSI PAcXOLOMEPOB LOSKHbI
OCYLLECTBNATLCS MO YCroBusam xpaHeHus 3 no FOCT 15150 (-30 °C <t < 60 °C)

24.2. PacxogoMmepbl B ynakoBke nNpeanpuaTUs-U3rotoBuTenss MoOryt
XPaHUTLCS B YCMOBUSIX KanuTanbHbIX OTaniMBaeMblX NOMELLEHWUIA NPU OTCYTCTBUU
B BO3/yXe MapoB KUCIOT, LLenoYven n apyrnx BpeaHbIX BeLecTB.

24.3. CpoK XpaHeHus pacxodOMepoB B YMakoBKE NpeanpusTus-

N3roToBuUTeEnNA OAuH roa.

25. TPAHCINOPTUPOBAHME

25.1. Ycnosuss TpaHCNOPTUPOBaHUA pacxogomepos OOIXKHbI
COOTBETCTBOBATH YCMOBUAM TpaHcnopTuposaHus 5 no MOCT 15150 (-30 °C < t <
60 °C).

25.2. TNepep TpaHcnopTupoBaHWeM nNpubopbl W JOKyMeHTauus,
BXOASLLME B KOMMMEKT pacxogomepa, AOIMKHbI OblTb yNakoBaHsbl.

PekoMeHayeTcs ucnonb3oBaTb TPaAHCMOPTHYK Tapy W MNEPBUYHYHO

yNakoBKy npeanpuaTna-n3rotoBuTend.
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26. NOBEPKA

26.1 lNepBunyHas noBepka pacxodoMepa MpOBOAWUTCA MNpPU BbiNycke M3
NPOW3BOACTBA U MOCIE PEMOHTA.

MoBepka pacxogomMepa Mocrne YCTpaHEHUS HEeUCNpaBHOCTEN, He
BMMSIOWNX HA METPONOrM4eckne XxapakTepucTukvM (3aMeHa npefoxpaHuTenew,
NpoBOJOB, Pa3beMOB U T.1M.), HE MPOBOANTCS.

26.2. T[lepuogunyeckas noBepka pacxogomepa npoBOAUTCA Npu
3KCMnyaTauum He pexe ogHOro pasa B 2 roga.

26.3. BHeouepegHas noeepka pacxogomepa npoBOAMTCA Mpu
3KCnnyaTauun B CreayoLmMX criydasx:

1 - Npun noBpexaeHnu NNoMObl U yTpaTe AOKYMEHTOB, NMOATBEPXKAAIOLLNX
NPOXoXAeHNe pacxo4oMepOM NepPUOANYECKON NMOBEPKK;

2 - npu BBOAE B 3KCNyaTauumio nocne xpaHeHus 6onee asyx nert.

26.4. MeTogmka noBepKM pacxogomepa.

26.4.1. Onepauun noBepkm

Mpu npoBeaeHUM NOBEPKM AOIKHbI BbIMNOMHATLCSA Onepauuu, ykasaHHble

B Tabn.4
Tabnunua 4
HaunmeHosaHune onepauun Homep nyHkTa
[poBepka BHeLLHEro B1aa 14.4.5.1.
Onpo6oBaHne 14.4.5.2.
OnpegeneHne 0OCHOBHOW MOrPeLUHOCTH 14.4.5.3.

26.4.2. CpegcTBa noBepkum
26.4.2.1. MNpn npoBegeHnn MNOBEpPKM OOIMKHbI OblTb NMPUMEHEHbI cpeacTBa

N3MepeHUN, ykasaHHble B Tabn.5.
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Tabnuyab

Homep HanveHoBaHne  3TanoHHOrO  CPeAcTBa  M3MEpPeHuhn  unu
NyHKTa BCMOMOraTenbHOro cpeacTBa MOBEPKM; HOMEp  [OOKYMEeHTa,
[AOKYMeHTa | pernameHTUpyloLero TexHuyeckve TpeboBaHWs K CpencTBy;
no NoBepke | paspsif NO rocyfapCTBEHHOW MOBEPOYHON  cxeme W (Mnwn)
METPONOrMYECKME U OCHOBHbBIE TEXHUYECKME XapaKTEPUCTUKK

26.4.4 AmnepsonbtmeTp LI 4326 [OCT 8711-78, npepensl
namepenHun 0-3 A, 0-300 B, knacc TouHoCTM 4

Yactotomep [1 126 TOCT 7590-78, npenensl nsmepeHus
oT 45 po 55 'y, knacc ToyHoctn 1,5

TepMOMETp PTYTHbIN CTEKNSAHHBIN, Npeaernbl N3MepeHns
0-55 °C, knacc TouHocTt 0,1

lMcMxpomeTp acnupauuvoHHbIn,  npeden U3MepeHnst oo
100 %, «knacc To4HoCTM 1

Bapometp TY 2504-1797-75, npegensl UamepeHus ot
600 go 800 mm pT.CT.

26.4.5 PacxogomepHasi yctaHoBka OPYKC-400, pguanasoH
namepenus 12,5 — 400 My, norpewHocTb * 0,15%

PacxogomepHas yctaHoBka YIBIT, gnanasoH uamepeHus
0-20 M3/L|, norpetwHocTb * 0,3%

Pynetka wnsmeputenbHas, metannunyeckas - 3[1K3-10
AYT/1 TOCT 7502-89

Mpepnen namepexunsa 10 m; norpewHocTb + 0,5 Mm

[onyckaeTcs npumeHeHne apyrmx CpeacTs U3MEpPEHUNn ¢ aHanorm4HbIMm
WU NyYWNMU METPOSTOMMYECKUMIN XapakTepUCTMKaMU.

26.4.2.2. Bce cpeactea M3MepeHUIn OOIMKHbI ObiTb MOBEPEHbI OpraHaMu
[ocynapCTBEHHOW  METPONiorMyeckor  cnyxbbl M MMeTb  OeWCTByloLMe
cBUOeTenbCTBa O NOBEPKE UMKN OTTUCKN MOBEPUTENbHbIX KNENM.

26.4.3. TpeboBaHusa 6e3onacHoCTH

26.4.3.1. K npoBegeHno noBepkn [OMyCKalwTCA nuua,  U3yymBlLME
PykoBoacTBO No aKkcnnyaTauum.

26.4.3.2. Tpn ycTaHOBKE M MOHTaXe pacxO4OMepoB [AOMKHbl CTPOro
cobniogaTtbCa npaBuna TexXHUKM Oe30nacHOCTW, W3MOXeHHble B pasgene 7
"YkasaHus mep 6esonacHocTu".

26.4.4. YcnoBusa NOBEPKU U NOATOTOBKA K HEWN
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Mpu npoBeaeHny NOBEPKM AOMKHBLI COBMIOAATLCS CrieayoLme yCroBus:

> TemnepaTtypa okpyxarouiero sosayxa (20 * 5) °C;

» OoTHocuTenbHas BnaxHocTb oT 30 Ao 80 %;

» artmocdepHoe gasnexue ot 0,084 o 1 MlMa (ot 630 go 800
MM PT.CT.);

TemnepaTtypa KOHTponupyemoi cpefsl (oabl) (20 * 5) °C;
NUTaHWe: OT CETW MepPeMEHHOro Toka HanpspkeHnem (220 =+
4,4) B, vactoton (50 £ 0,5) I'u;

» oTcyTcTBME BMOpauMu, TPSACKM, MarHUTHOrO Mons, Kpome
3€MHOro;

» nepen Havanom MnoBepKM pacxofoMep AomkeH ObiTb BbiaepXkaH
B YKa3aHHbIX BbllL€ YCIOBUSX B BbIKIIIOYEHHOM COCTOSIHUM He
MeHee 1 y;

» pacxogomep AoOMmkKeH ObiTb BblaepxaH B TeuyeHne 30 MUH.

nocne BKIYeHUA HanpaXXeHnd NnTaHnA.

26.4.5. NpoBeneHne noBepku

26.4.5.1. lNpoBepka BHeLLHEro Bnaa.

Mpn npoBepke BHELUHEro BUAA LOIMKHO ObITb YCTAHOBNEHO COOTBETCTBUE
MapKUpPOBKW, YyKa3aHHOW B pasgene "MapkupoBaHve U nnombuposaHue”
PykoBoacTBa no akcnnyatauum, KOMMMEKTHOCTU JaTyMKka pacxofa, ykazaHHOW B
nacnopTe, a TaKkke COXpaHHOCTb Nnombbl Ha B3.

Mpn npoBepke BHeLIHEro Buaa pacxogomMmepa A0MKHO 6biTb YCTaHOBNEHO
OTCYTCTBUE MEXAHUYECKUX NOBPEXAEHWN.

26.4.5.2. OnpoboBaHue

YcTaHoBMTbL pacxofomep B COOTBETCTBUM € pasgenamu 8 "lMpasuna
yCTaHOBKM U MoHTaxa" 1 9 "MogrotoBka 1 Nopsifok paboTsl”.

Mpu nopknyeHun pacxogomepa K MUTAlOWEN CeTU  BbIMOSHAETCS
nporpamma CamMOAMarHOCTUPOBAHMS U, B Cry4yae ee MONOXUTENbHOro MCXoAaa,
aBTOMAaTUYECKM YCTAHABMMBAETCS PEXUM OTODOPaXKeHUs TeKyLMX 3HaYeHun

namepaemMbiX BeJIMYNH, YTO CBUOETENBCTBYET 06 ncnpaBHOCTU pacxoaomepa.
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26.4.5.3. OnpepeneHne  OCHOBHOW  MOrPELLUHOCTM  pacxogomepa
JonyckaeTcs npoBoauTb ABYMsi crioco6amu: HaTypHbIM (Ha pacxoaoMepHOM
yCTaHOBKe) U pac4eTHO-UMUTALMOHHbIM.

U3meHeHue OnuHbl nuHUU cesa3u mexdy [M1-1 u 63-1 e npedenax 5-100 m
He enusiem Ha MempoJsIo2uYecKue xapakmepucmuku pacxodomepa.

26.4.5.3.1. OnpepeneHne nNOrpewHOCTU Ha pacxo4oMepHOMn
yCcTaHOBKe.

Ona  onpegeneHuss  OCHOBHOW  MOrPELUHOCTM  pacxogomepa  Ha
pacxo4OMEpHOW  yCTaHOBKe  MNpeaBapuTenbHO  HeobXoAMMO  BbIMOMHUTL
cnepyoLlee:

onpefennTb AMVHY BHELWHEN OKPYXXHOCTM WNU BHYTPEHHWA OuameTp
namepuTensHoro TpybonpoBoada, TOMLWMHY CTEHKM TpybonpoBoda, Matepwuarn
TpybonpoBoaa, TWM KOHTPONMMPYEMOW cpenbl, BEPXHWUA Mpeaen u3MepsiemMmoro
pacxoaa;

npy nomowu kHonok "MPOCMOTP", "APXWB", "BBO", "MEHIO", BBectn
3Ha4YeHUs 3TUX NapaMeTpoB B NamsATb Npubopa B COOTBETCTBUM C pa3genamu 9.4;

nepBuYHbI nNpeobpasoBaTtens [M-1 ycTaHOBUTL B COOTBETCTBMM C
pasgenom 8;

YCTaHOBWTb HYNEBOE 3HAYeHMEe pacxoda pacxofomMepa B COOTBETCTBUM C
n.9.4.20.

3HauyeHns n3MepeHHOoro pacxofa otobpaxatTcsa Ha gucnnee.

M3amepeHne pacxoda npoBoAMTCA B TPEX - YETbIpeEX TOYKax AnanasoHa. B
Kaxkoow Touke OUMKCUpPYeTCH He MeHee AeBATY NoKa3aHW XUAKOKPUCTaNIM4ecKoro
avcnnes n onpegenseTca cpegHee apudmMeTnyeckoe 3HadYeHne pacxoga.

OnpepeneHne NOrpeLLHoOCTU NpU U3MEpPEHUN pacxoaa NpoBoAUTCA NyTeM
CpaBHEHUS 3HAYEHW pacxoda, MOMyYeHHbIX C MOMOLLLIK pacxogomepa, Co
3HaYeHUAMM pacxofa B NOBEPOYHOMN YCTaHOBKE.

MorpelwwHocTb y onpeaensieTcd no opmyne
Yy =(Qcp'Q) 100 / Quaxc , %,

roe Qcp - 3Ha4yeHMe pacxoga, namepeHHoe C NoOMOLLbIO pacxogomMmepa, M3/‘-I;
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Q - 3HaueHue pacxoaa B NOBEPOYHON YCTAHOBKE, M /u;

Quakc - BEPXHEE 3HAYEHWE AMana3oHa M3MEepSeMOoro pacxoaa, M /u;

Mo nokasaHunam XUOKOKpuctTaninyeckoro auncnned 3Ha4YeHne

M3MEPEHHOTO Pacxofa BbIUMCASETCS Mo dopmyre
1 n
Qcp = - ZQZ , M3/LI,
n ia

roe Qi - nokasaHue XMOKOKPUCTANNIMYEeCKoro  Aucnnes,
COOTBETCTBYIOLLEE N3MepEHHOMY pacxoay. Pacxogomep cunTaeTcs
BblAEPXaBLUMM WCMbITAHWE, €CNMU MOrpelHoCTb Mpu M3MEpPEeHWM pacxoga He
npesbiaeT T 1,5 % OT BepXHero npeaena avanasoHa U3aMepeHust.

MorpelwHoCTb NpY U3MEPEHUU CYMMapHOro (MHTerpanbHoro) obbema
(konnyecTBa) onpenensieTcst B Tpex - YeTbIpeX ToYKax AuanasoHa no opmyne

o =(Vu - V)100/V, %,

rae V u - cymmapHbIi 06beM, M3MEPEHHBIN pacxo4oMepoM;

V - 06beMm, n3MepeHHbIi No MepHuky (unu V = Qt - roe t- nepuog
n3MepeHus).

MVHUManbHbIV Nepuoa 3MepeHns AomkKeH 6biTb He MeHee 20 MUH.

Pacxogomep cuvTaeTcs BblaepKaBLUMM UCTbITAHWS, €CNN BbIYUCIEHHbIE
3HaYeHUs1 MOrpeLuHoOCTEN MpU BCEX W3MEPEHUSIX CYMMAapPHOrO (MHTErparbHOro)
obbema He npesbiwaT * 2 %.

26.4.5.3.2. OnpepeneHune MOrpewWHOCTU pPacyYeTHO-MMUTALUOHHLIM
cnocobom.

Mpu onpegeneHnn NOrpeLHOCTU pacxogomMepa pac4yeTHO-MMUTaLNOHHbBIM
cnocobom [M-1 ycraHaBnuBaeTcs Ha 3arnyweHHOM C OJHOW  CTOPOHbI
NpsIMOSIMHEHOM OTpe3ke TpyObl, 3anofnHeHHoM BoAoW. [OnuHa TpybObl JOMmkHa
ObITb He MeHee 500 MM, ¢ BHyTpeHHUM guameTpom oT 80 go 200 mm.

[Ona onpegeneHvus MNOrpelwHOCT! pPacyYeTHO-MMUTALMOHHBIM CNoco6om

HeobXxoAMMO BbINONHUTL cnepywulee:
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> onpefenvTb ONNHY BHELWHEN OKPYXHOCTWM WM BHYTPEHHUN AuameTp
oTpeska TpybonpoBoga, TOMWMHY CTeHku Tpybonposoga, martepuan
TpybonpoBoaa, BepxHUi npegen uaMepsieMoro pacxoga Ansi AaHHOro
Tpybonposoaa (cm. Tabn.1);

> npu nomowm kHonok "Mpocmotp " unm "Mpocmotp U", "APXMB",
"BBOLO", "MEHIKO", BBectM 3HayeHus1 3TMX NapamMeTpoB B MNamsATb

npuGopa B COOTBETCTBUM C pasaenamu 9.4;

> nepBuYHbIN npeobpasoBaTtent [1M-1 ycTaHOBUTL B COOTBETCTBUMMU C
pasgenom 8;
> YCTaHOBUTb HYyMNb pacxogomepa B COOTBETCTBMM C N

OnpepeneHve OCHOBHOWM MOrPeLUHOCTM MPOM3BOAWUTCS NMPU HYNEBOM pacxoae B
TPEX KOHTPOIbHbIX TOYKaX, UMUTUPYIOLLMX PacxXof, COOTBETCTBYIOLUMIA 3HAYEHNUAM
20, 80 n 100 % ot 3agaHHOro BepxHero npegena pacxoga. [ina atoro Heo6xoanmo
nepentn n3 pexmma "MISMEPEHUA" B pexum "TTOBEPKA" npyu nomoLim KHOMKK
"M"; Torga Ha gucnnee NosBUTCS coobLleHne:
MEHIO NMONb30B-/A
Oanee novck pexuma "MOBEPKA" ocyliecTBnsieTcst ¢ NOMOLLbHO
kHonok "Mpocmotp " unm "Mpocmotp U". Ha aucnnee gomkHo nosBUTLCH
coobuleHue:
"MWUT. MOBEPKA"

Bxoa B pexum "MIMAT. MOBEPKA" ocyuecTBnsieTcs ¢ NOMOLLbI0 KHOMKK

"BBO[L". Ha aucnnee nosButcs cooblueHmne:

20% [umcneHHoe 3HaueHne] M°/y
[uncneHHoe 3HaueHne] M

roe Ha BepxHeil CTpoke pJucnnes oTobpakaeTcsl 3HayYeHWe WMUTUPOBAHHOIO
pacxoda B NepBON KOHTPOMbHOW TOYKe B MNpOLEHTax OT BepxHero npegena
M3MepeHUsi pacxoaa M ero YMUCIEeHHOe 3Ha4YeHUe, U3MepeHHOe PacxodoMepoM, a
Ha BTOpPOM CTPOKE [JWChrnes - 3HayYeHWe cyMmapHoro obbema, W3MepeHHoe
PacXoflOMEPOM B TOW XE& KOHTPOMbHOW Touke B M°. M3MepeHue CyMMapHOro

obbemMa HaumHaeTCs WM ocCTaHaBnMBaeTcs C nomolbio kHomku "BBOA". lpu
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n3mepeHunn cymmapHoro obbema B JIEBOM HWXKHEM yrny aucnnea noasndaeTca
CUMBOI «J‘ »

Mepexop k cnegyroLen KOHTPONbHON TOYKE OCYLLLECTBNSETCS C NMOMOLLbIO
kHonku "MpocmoTp 1" unm "Mpocmotp U". Ha ancnnee nosieutcs coobiueHme:

80% [umncneHHoe 3HaveHue] M3/y
[umcneHHoe 3HaveHue] M

roe Ha BEepxHeW CcTpoke Aauvcnness oTobpaxaeTcs 3HauYeHWe WMMUTUPOBaAHHOMO
pacxoga BO BTOPOM KOHTPOSIbHOW TOYke B MPOLEHTAX OT BEepXHero npegena
N3MepeHUs pacxoga M ero YNCneHHoe 3HavyeHue, N3MEpPEHHOe pacxodoMepoM, a
Ha BTOpPOM CTpPOKe Aucnnest - 3HadeHue CyMMapHOro obbema, Wu3MepeHHoe
pacxogoMepoM B TOW K€ KOHTPOMbHOW TO4ke B e NamepeHne cymmapHoro
obbema HauMHaeTCsi U OCTaHaBnMBaeTCs C nomoubko kHonku "BBOLO". TMpwn

M3MEpPEeHUN CyMMapHOro obbemMa B FIEBOM HWXHEM Yriy OWUCTMest MosiBsieTcs
cuMBOn «J- »

Mepexop k cnegytoLlelt KOHTPOMbHOM TOYKE OCYLLECTBSIETCS C NMOMOLLbO
kHonku "MPOCMOTP". Ha aucnnee nosBuTcs coobLleHue:

100% [4MCneHHoe 3HaueHne] M°/u
[uncneHHoe 3HaveHne] m

roe Ha BepxHeil CTpoke pJucnrnes oTobpaxkaeTcs 3HayYeHWe WMUTMPOBAHHOMO
pacxoga B TpeTbell KOHTPOMbHOM TOYKE B MPOLEHTax OT BepxHero npegena
N3MepeHnst pacxoaa M ero YWCNEHHOe 3HayeHue, N3MepeHHoe pacxodoMepoMm, a
Ha BTOpPOM CTpOKE QAWCMres - 3HA4YeHWe CyMMapHOro obbema, W3MepeHHoe

3

pacxofoMepoM B TOW Xe KOHTPOMbHOW TO4Yke B M. V3MepeHme cymmapHOro

obbema HauMHaeTcs M ocTaHaBnMBaeTCcs C Momolubio kHomku "BBOOB". TMNpu

n3MepeHnmn cymmapHoro obbema B NIEBOM HMXKHEM yrny agucnnea nogasrndeTtcd

CUMBOI «I »
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3HauyeHVe BbIXOAHOTO CWrHama B KaXOOW  KOHTPOSbHOW  TOYKe
onpefensieTcs kak cpedHee apudmeTMyeckoe 3HayYeHue He MeHee [OEeBSTM
NoKasaHWi XNAKOKPUCTaNTMYECKOro agucnses.

MorpelwHocTe ¥ onpepensetcsa no gopmyne
}/ = (Qcp' Q)100/QM6KC; %;

rae Qg - cpegHee M3MepeHHOe 3HayeHWe pacxoda B KOHTPOMbHOM
TouKe, me ;

Q - pacuyeTHOe 3HayeHue pacxoga B KOHTPOSbHOWM TOUKeE, M3/;
Q waxc - BEPXHEE 3HAYEHMe 3aaHHOTO PacyeTHOro pacxoaa, M /u.

MorpewHocTb NpyM M3MEepeHUM CyMMapHOro (MHTerpanbHoOro) obbema

(konunyecTBa) onpefensdeTcsa B TpeX yka3aHHbIX TOYKax AnanasoHa no dopmyne
o =(V, - V)100/V, %,

roe V, — cymMMapHbIi 06beM, U3MEPEHHEIN pacxo4oMepoM;

V - pacyeTHOe 3HayeHue cymmapHoro (MHTerpanbHoro) obbema B
KOHTPOIbHOM TOYKe 3a nepwopf usmepenus ( V = Qt, roe t - nepnog namepeHus).

MuHMManbHbBIN Nepuoa namepeHust omKeH ObiTb He MmeHee 20 MUH.

Pacxogomep cuuTaeTcs BblAEPXKaABLUMM MUCMbITAHUS, €CMM  OCHOBHas
norpewHocts He npesblwaer 0,75 oOT npegena [JonyckaeMoW OCHOBHOM
MOrpeLlHOCTW.

Bosgpar wu3 nwboro nyHkta pexuma "TIOBEPKA" B pexum
"MISMEPEHWA" ocywecTBnsieTcs ABYKPATHbIM NCMOMb30BaHUEM KHOMKN "M".

26.5. OchbopmrieHne pe3ynbTaTtoB NOBEPKU.

26.5.1. [lpn nonoxutenbHbIX pe3ynbTatax MNepBUYHON  NOBEPKU
Npou3BOAMTCA 3anuMcb B MacropTe O roAHOCTM npubopa K MNPUMEHEHUIO C
yKkasaHvnem gaTtbl MOBEPKU.

26.5.2. Mo pesynbTataMm MNepuoauYECcKOM UNU BHEOYEepeLHOW NOBEpKu
COCTaBnsAEeTCA MPOTOKON, KOTOPbIA CKPENnseTcsd OTTUCKOM MOBEPUTENbHOro
Knenma.

26.5.3. Tpu oTpuuaTtenbHbiX pesynbTatax MOBEPKW pacxogomep He
JonyckaeTca K 3KcnnyaTauuu, B Nacrnopte MNpou3BOAMTCH COOTBETCTBYOLLast

3anucb O HEMPUroAHOCTK, @ NPUBOP OTNPaBNSETCA B PEMOHT.
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27. PEKOMEHAYEMbIE CMA3KWU ONnd BBOOA
YNbTPA3BYKOBbIX KONIEBAHUIA B TPYEOMNPOBO[

271. [Ona BBoga ynbTpasByKOBbIX konebGaHwn B  Tpybonposoa
peKoMeHOyeTCsl UCMONb30BaTh Creayllmne cMasku (B nopsiake  yObiBaHUS
acpdbekTMBHOCTHN): 3anokcuaHasi cmona 6e3 oteepauTens, LWPYC, nuton, conuaon.

27.2. C To4kmM 3peHns adhPEeKTUBHOCTM BBOAA YNbTPa3BYKOBbIX konebaHus
B CTEHKy TpybonpoBoaa ny4llen 13 nepeyncrieHHbIX SBrsieTcs anokcMaHas cMmona
npu TemnepaTtype KOHTponupyemon cpefpl oT +5 ao 40 °C.

Mpu TemnepaType KOHTpornupyemoi cpeabl Bbiwe 40 °C u Huxe 0 °C

pekomeHayeTcs npumeHaTs LWWPYC vnu nuton.
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MNPUNOXEHWE 1 MNPUNOXEHUE 2
CTPYKTYPA YCNOBHOI0 OBO3HAYEHUA PACXOOOMEPOB QMIOPLI HANPSHXKEHUIA

Pacxogomep AKPOH-01-mA —RS232 — GSM-mogem TY 4213-011-18623641-01

r A A
" A~
Tun U
pacxogomepa
A b
Hanwnune 6noka
TOKOBOTO BbIxoAa
A — anekTpuyeckas nomexa B MOMEHT MW3My4YeHWUs 30HOMPYIOLLEro
Hannuve Groka Egﬁgé YNbTPa3sBYKOBOrO UMMYMbLCA;
unm
B — BOCNpVHMMaembIn ynNbTpa3ByKOBOW CUrHarn

Hannyne GSM-mogema
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NPUNOXEHWE 3 MNPUNOXEHUE 4

FABAPUTHLIE U YCTAHOBOYHLIE PASMEPbI TABAPUTHBIE N YCTAHOBOYHBLIE PASMEPbLI
MEPBNYHOIO NPEOBPA3OBATEJA IMMM-1 OJIEKTPOHHOIO BITOKA B3-1
A
‘A YUA(V) | Bug A s:l;r:mHoﬁ [ a
A JI./
. e g vﬁﬂ :
by HIHTS N il
/N \ Mpwk1umHoe
' ycTpoiicTBo —
+Hi+ L
YCTaHOBquH;ﬁ_ TpyGonposoa
npodunb
L ' YWN2(-V)
420 |:

 ODODO O

._ indl N

L- paccTosiHne mexay aatdnkamu

|t
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MNPUNOXEHWME 5 MNPUNOXEHUE 6
QCKMN3 KOMMYTALIMOHHOWM MAHENN 3NEKTPOHHOIO BTOKA B3-1 PACXO[OMEP YJIbTPA3BYKOBOW C HAKNALHLIMU

N3NYYATENAMUN «AKPOH-01»
N
q

CXEMA 3MEKTPUYECKAS BHELLUHUX COEANHEHWM

il
Ol [e E I=
| H i ]
| 1 e I R =
E_ _ o= Y |-
—
LHI L %ﬂ go _____;)
| © = 350 = X
jy= N ol | [
SIS P S
1T < 1 %\ Q
ot | > oa | ITHN L]
) N S o % E
——([0] ] — LA 4= 1 [ __:ﬂ
=ie — S R
0—0 — ] ’:h
7 :j :G@ i 4 EZ

)
|

* Yka3aH OCHOBHOWM BapuaHT [Af1s NOAKIoYeHNs pacxogomepa K 9-
KOHTaKTHOMY MOpPTYy, @ B CKOBKax — Ans MOAKIMOYEHUST K 25-KOHTaKTHOMY MopTy

KOMMblOTEPA.



NPUNOXEHWE 7 MNPUNOXEHUE 8

3CKM3 YCTAHOBKW NM-1 HA TPYBOMNPOBO OCKU3 MOHTAXA MMM-1 AnA USBMEPEHUA PACXOJA B TPYBOINPOBOE
(Bua ceepxy) MPU KOPOTKMX NPAMONMHEMHBLIX YYACTKAX O M MOCIE MECTA
MOHTAXA (Bup cBepxy)

BapuaHT V (0QHOCTOPOHHSIA ycTaHoBka YW1 n YN2)

YcTaHoska INlM-1 nocne "koneHa"

H>10Dy _ h>5Dy
YW1(+V) YU2(-V) i 2Dy<H<10Dy,
= = 1 Y1 (+VFLH2(-V)

|
| HanpasneHune
|

NnoTOKa

YctaHoeka NIM-1 go "konexna"

2Dy<h<5D
YU(+V) | YU2(-V) |
| y

— |
Hanpaenexve |
noToka |

|
1

BapuaHT Z(oBycTtopoHHss ycTtaHoBka YW1 n YN2)

H>10Dy < DY YcTaHoska MMM-1 nocne "TpoiiHuka”
YU (+V)
= 3Dy<H<10Dy
YUY | Yneev)
Hanpasnexue _Q_R
T NMoTOKa anpasrieHne
noToOKa
YN2 (-V)

YctaHoska MNlM-1 go "TporiHuka"

2Dy<h<5Dy
YN1(+V) YN2(-V)
ol
e Q)
HanpasneHune

NnoTOKa
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NPOOOCIMKEHUE MPUNOXEHNA 8

YcrtaHoska IMM-1 nocne "koneHa"

. 2Dy<H<10Dy,
PRt LML (4
|

YI/I1(+V):

|
\ —— le'*'%aﬁpaBneHme ,,,
i

IYW2(~v) MoToka

YcraHoBka [NMM-1 go "koneHa"

__2Dy<h<5Dy

YU1(V) | YW2(-V)
Hanpasm @ =
noToka

)

YcrtaHoska IMlM1-1 nocne "TponHuka"

|
o
‘ YW(+V)

3Dy<H<10Dy

YN2(-V)

i
1

noToKa

YcraHoska [Mr1-1 go "rporHuka”

2Dy<h<5Dy
\
Y (+V)\
— JE ,,,,,,,,,,,,,
HanpasneHue
noToka 1 YW2(-V

I

|

|

|

} @ "'
-

} HanpaBneHme

|
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MNPUNOXEHME 9
OCKN3 MOHTAXA -1 AnA N3SMEPEHNA PACXO[OA B TPYBEOINPOBOMAE
C OMAMETPOM Dy < 500 mm

YUA(+V) Buo A HarskHoi

‘A ‘ BUHT
U AL AL
erb g [ :_| O
Dy L\_ N=: i
-t > i+ LN | + i
/\ \ MpykumMHoe
K \& ' yCTPOWACTBO

PO

+ [+ ,_ .,|+--+
Tpybonposog
YCTaHOBOYHbI
npocune YW2(-V)

L- pacctosiHue Mexay oaTtymkamu

BapuaHT kpenneHvsa ¢ noMoubIo 3axuma

Bont M6

E CranbHo yronok
40x40x5

|-

YCTaHOBOYHBI

Ceapka
Tpy6onposoa
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MNPUNOXEHWE 10
OCKMN3 MOHTAXA Mn-1 AnAa N3SMEPEHNA PACXOOA B TPYBEOMNPOBOAE

C OMAMETPOM 500 < Dy < 1500 mMm

Buo A
I'Ime@MHoe HaTtsxHon
*A YU1(+V) YCTPONCTBO BT
ET:' E*‘ Tpy6onposof
Dy [+ _\L}—'|—'+‘:|
7 | A R
| Y
| i |
_/ < | ‘ !
' iy, L ¥ | +
; q'p
Hene YCTaHOBOUHEIiA ymz(.v/ 1
npodunb
L

L- paccTtosiHne mexay Aarunkamu
BapuaHT kpenneHusi c NOMOUIbIO 3aXuMa

Bont M6
CranbHoit yronok
A40x40x5.

YCTaHOBOUHbI
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NPUNOXEHWE 11
OCKN3 MOHTAXA Mn-1 4nA N3SMEPEHWNA PACXOIA B TPYBEOINPOBO/ME C

OVAMETPOM 600< Dy < 2000 MM

Bug A
HPWKVJMHOQ HartsixHoit
A YU1(+V) YCTPOACTBO gyt
‘ 100
Tpy6onposog
-« ETE_,: e
/ \ H TN + 14
: \ | | v
- iled — | - —H - — —_—
d ||
J | | I I ‘ I+ 9
/f
Liens YCTaHOBOYHBII ':_“ = “,:'
npoduib YN2(-V)
L- paccTosiHue Mexay aaTiMkamm

CTanbHo yronok
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MNPUNOXEHWE 12
OCKMN3 MOHTAXA Mn-1 AnAa N3SMEPEHNA PACXOOA B TPYBEOMNPOBOAE
C OMAMETPOM Dy< 300 mm [PU OOHOCTOPOHHEN YCTAHOBKE
YIIbTPA3BYKOBbIX V3MTYYATENEN

\ ! na cBepxy
YCTaHOBOYHbIN
npocune
MpwxumHoe y
MpywxumHoe yCF')I'pOI7ICTBO HaTspkHol
YN1(+V) yeTponcTBo YU2(-V) BUHT
WNarotosutens: MNHM CUTHYP
115184, MockBa, yn.b.Tatapckas, 35
Ons noutbl: 123¢H8, Mockea, yn.TBapgosckoro, 8
Ten./cakc: (495)780-9219
http: www.signur.ru;
e-mail: info@signur.ru, signur@mail.ru
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Mpoun3BoACTBEHHOE HAY4YHOE NpeanpusaTue

no paspaboTke 1 NPOU3BOACTBY NPOMbILLIIEHHbIX NPMGOPOB

PACXOJIOMEP YJIbTPA3BYKOBOM
C HAKVIAAHBIMHA U3JTYYATEJIAAMUA

«AKPOH-01»

PyKOBOD,CTBO no 3kcnnyartaunn

BHMMAHUE! HEOEXOAUMO CTPOIo
COBJIOOATb COOTBETCTBUE
3ABOCKMX HOMEPOB HA
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