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1. BBEOEHUE

HacTtosiuiee pykoBoacTBO MO 3KcnsyatauuMuM npepHasHayeHo Aans
M3y4yeHus npuvHUMNa pencTeus 7] ycTponctea pacxopomepa
ynbTPa3ByKOBOro €  HaknagHbiMum  usnyvatenamm  AKPOH-01-1 (B
AanbHeWlem - pacxogomep), NpaBuil MOHTaxa, MOAroToBKM K paboTe,
NOBEPKN, Hanagkn W TEXHUYECKOro oO6GCnyXuBaHuMsi B  YCNOBUAX

JKcnnyaTtauun.

2. HASHAYEHUE

Pacxogpomep AKPOH-01 npegHasHauyeH Ansi uUamepeHUss 06 bLeMHOro
pacxoga M cyMMapHoro (MHTerpanbHoro) ob6bema (Konu4yecTBa)
3BYKONPOBOAALUMNX KMAKOCTEN, B TOM YMCIEe CTOYHbIX BOA, NpoTeKallwmx B
HanopHbIX TpybonpoBoAax, W3rOTOBMIEHHbIX W3  3BYKOMPOBOAALLUX
MaTtepuanoB, AN KOHTPONSA M y4yeTa, B TOM 4uClie KOMMEpPYEcKoro, B
KaHanu3auMOHHbIX CeTAX, Ha OYMCTHbIX COOPYXEHMUAX, MPOMbILIIEHHbIX
npeanpuaTUAX U T.4.

BbixogHowm curHan pacxopgomepa - nokasaHus
XXWOKOKPUCTaNNM4ecKoro gucnnes, Ha KOTOpoM oTobpaxarTcs pe3ynbTaTbl
M3MepeHUss o6bEMHOro pacxofa U CYMMapHOro (MHTerpanbHOro) o6bema
(KkonuyecTBa) XKMAKOCTU, NPOTEKalowWen Yepe3 Tpybonposos B NPAMOM UMN
obBpaTHOM HanpaBneHum.

HononHutenbHO Ha Aucnnee MoXeT oTobpaxaTbcA crnepytowas
MHdopMauma:

¢  U3MepEeHHbIe 3HAYEHUSA KOHTPOJIMPYEMbIX BENTUYUH:
- CKOPOCTU NOTOKA XXUAKOCTH;

- BpeMeHu HapaboTKu;

- AaTbl U BPeMeHMU;
e  CcOAepXUMOe apXUBOB;
- noyacoBoro — 1925 3anucen;
- nocyTo4Horo — 2200 3anuceu;
- nepepbiBoB yyeTa — 100 3anucewn;
e napameTpbl Tpy6onpoBoAaa;
e  TUN KOHTPONMUPYEMOW XMAKOCTU (BOAA - XONOAHAsA, ropsyas;
CTOYHbIe BoAbl U T.4.)
e  WHAUKALMSA HAaCTPOMKU aKyCTUYECKOro KaHana npyu MOHTaxe;
e  OMarHocTU4eckue CoobLLeHUs.

BbiBog uHdopmauuum Ha Aucnnen ocylecTBAAETCA C MOMOLLbH
kHonok "MPOCMOTP", "APXUB", "BBOA", pacnonoxeHHbIX Ha nepegHen
nadHenu npuGopa, M kKHonku "MEHIKO", pacnonoxeHHOW noA KpPbILWKOMK
npubopa.

Pacxopomep MoXeT MMeTb BbixogHou curHan 0-5, 0-20, 4-20 mA
NMOCTOSAHHOIO TOKa, MPAMO NPOMOPUUOHANIbHLIA aGCONITHOM BeJNIMYUHE
M3MepsAeMOoro pacxoga XUAKOCTU, perieMHbIA BbIXo4 (CyXxue KOHTaKTbl pene:
MaKcumaribHoe HanpsikeHue Ha KoHTakTax He 6onee 100 B noctosiHHOro unu
NepeMeHHOro TOKa, TOK 4epe3 KOHTaKTbl perne He OGonee 80 MA) uwnu
MMNYNbCHbIA BbIXO4 C HOPMUPOBaHHbLIM BECOM MMNYyJibCca (Cyxue KOHTaKTbl
pene: MaKcuMManbHOe HamnpsikeHMe Ha KOHTaktax He Oonee 100 B
NMOCTOSIHHOTO UJN NEePEeMEeHHOro TOKa, TOK Yepe3 KOHTaKThbl pene He 6onee 80
MA), BO3MOXHOCTb BbiBOAA MH(POPMaLIMM Ha KOMMNbIOTEP Yepe3 BCTPOEHHbIN
uHTepderic RS-232 unn RS-485, a Takke BO3MOXHOCTb noakntoveHust K GSM-
MmopemMy npousBoactBa cdumpmbl CurHyp Ansa GecnpoBogHOW nepepayun
MHdOopMaLuUm.

BHumaHue! Ba3zoeasi modesib pacxodomepa He ek/ro4Yyaem e cebsi
6710k mokoeo20 ebixo0a, 6/I0K UMIMy/IbCHO20 8bix00a, 610K peneliHo20
ebix00a, 6510k RS-232 (RS-485) u GSM-modem. Heo6xodumocmb ycmaHoeKu

amux 610k0e mpebyemcs yka3bleamb Npu 3aKkase.



Mpumep 3anucu 0603HaYEHUA pacxogoMepa C TOKOBbIM BbIXOAHbLIM
curHanom, uHtepdencom RS-232 u GSM-mopemom npu 3akaze M B
OOKyMeHTauuu Apyrov NpoAyKuun, B KOTOPON OH MOXeT 6biTb MpuUMeHeH
MpunoxeHue 1):

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

3. COCTAB PACXOOOMEPA

3.1. Pacxofgomep Bkrno4yaeT B ce6s NnepBUYHbLIA Npeobpa3oBaTenb
MMN-1 u 3nekTpoHHbIN 6nok B3-1, coeauHeHHble Mexay coGon AByMSs
oTpe3kamu Kabens.

MM-1 coctout M3 ABYX ynbTpa3BYKOBbIx uanydatenen YU1(+V) wu
YN2(-V) mn ycTpoucTtBa ANA WX KpenneHusi Ha Tpyb6e (yCTaHOBOYHbIe
npocunu).

3.2 AnuHa nuHum cBasu mexay MMN-1 n B3-1 10 m, BO3MOXHO ee
yBenu4ieHue no cnewusakasy ao 50 m. CoeamHuTenbHbin kabenb PK 75 - 3 - 32

BXOAUT B KOMMJIEKT NOCTaBKW.

4. TEXHWYECKUE OAHHBIE

4.1. Pacxogomep obecneymBaeT usMepeHue o6bLEMHOro pacxoga u
CcymMMapHoro (MHTerpanbHoro) o6bema (KonvM4yecTBa) 3BYKOMPOBOASALUX
XUAKOCTEN C HU3KUM copepkaHUeM ra3zoobpasHbiX U TBEpAbIX BELECTB Npu
NONHOCTLIO 3anoSIHEHHOM Ce4YeHMU HanopHoro Tpybonposoaa. [lonyckaetcs
Hanu4uue B KOHTPONMPYEMOW cpeae ra3oBbiX BKNIOYEHUA U TBepAbIX YacTul,
B KonuyecTtBe He 6onee 1 % o6bemMa KOHTPONIMPYEMOM XKUAKOCTH.

4.2. MMN-1 ycraHaBnNnMBaeTcA Ha MNPAMOJIMHEMHOM  y4acTke
Tpy6onpoBoaga anuHoi H=>10Dy fo mecta yctaHOBKM M anuHon h = 5Dy
nocre Mecta ycTaHOBKU (npunoxeHue 7). NpegnoytutensHo yctaHaBnNuBaTh
MMN-1 Ha ropusoHTanbHbLIX y4acTKax TPyOONpOBOAOB B FOPU3OHTaNbLHOM
NMIOCKOCTU, HO AONyCKaeTCsl YCTaHOBKA Ha NPOU3BONbHO OPUEHTUPOBAHHbLIX
TpybonpoBoaax npu BOCXoAsLWEM ABUXKEHUN NOTOKA XUAKOCTH.

4.3. HonyckaeTtcsa ycTaHoBKa nn-1 Ha COKpallueHHOM

npsiMonMHeMHOM y4acTke Tpy6onpoBoga Ha pacctosiium 2Dy< h <5Dy



nepen TPOMHMKOM MNM nepen KOMEHOM, a Takke Ha pacctosinum 3Dy <H

<10Dy nocrne TpolHuKa un Ha pacctosinum 2Dy< H <10Dy nocne koneHa
(npunoxeHwue 8).

MMN-1 ycraHaBnuBaeTcA B NJIOCKOCTU, MNEpPNeHAUKYNSPHOW MNIOCKOCTHU
KTPOMHMKA» UFIN «KOJEHay.

4.4. YnbTpa3ByKOBble M3fyyaTenu ycTaHaBNMBalOTCA Yepe3 crioi
cMa3ku (anokcupgHasa cmona 6e3 orBepauTtens, LUPYC, nuton) Ha HapyXHoun
NoBepXHOCTU TPyGonpoBoAa, O4ULLEHHON OT rpsA3u, KPacku, pXKaBUYMHbI.

4.5. Martepnan TpybonpoBoga - nwb6oOW 3BYKONpPOBOAALUMA
maTtepuan. TonwuHa CTeHKu Tpyb6onpoBoaa - ot 2 go 50 mm.

4.6. KoHTponupyemas cpeaa - roMoreHHasi XKUAKOCTb CO CKOPOCTbHO
pacnpocTpaHeHus 3Byka 800 - 2000 m/c, npu TemnepaType oT - 10 go +80 °C
(ao 150 °C no cneusakasy).

4.7. Pacxogomep oGecneunBaeT uamepeHune o6bLEeMHOro pacxoga u
CYMMapHOro (MHTerpanbHoro) obbema (KonuyecTBa) XWUOKOCTU NpuU
AnameTpax YCJIOBHOro npoxoga Tpy6onpoBoga Dy ot 40 oo 2000 mm B
AvanasoHe oT 2% po 100% BepxHero npegena u3MepsieMoro pacxopaa,
ycTaHaBnvMBaeMoro nonb3oBatenem no n.13.2.4 (ta6n.1)

Tabnuua 1

ONANA3OHbI USMEPAEMbIX PACXOOOB
N PAO OAMAMETPOB YCITOBHOIO NPOXOOA TPYBOMNPOBOOA

OuameTp ycnosHoro | inanasoHbl U3MepsieMbIX pacxoaos,
npoxopaa, Dy, Mm Q, M3y
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. MutaHmne pacxopomepa OCYLLUECTBISIETCA OT CETU NMEPEMEHHOro

TOKa HanpsbkeHuem (220 fgé) B uyactoton (50+ 1) Iu. No cneusakasy moryTt

M3rotaB-NMMBaTbCA pacxoAoMepbl C HanpsbkeHWeM nutaHua (12 +2) B
NOCTOSIHHOrO TOKa.

49. MowHocTb, noTpeGnAemMas pacxoA4oMepoM, He [AOoJKHa
npeBbiwaTtb 10 BA npu HanpsixxeHu nutaHua 220 B nepemMeHHOro Toka.

MowHocTb, noTpebnsemas pacxogoMepoM, He AOIMKHA NpeBbiaTh
1 BT npu HanpsixxeHun nutauua 12 B nocTossHHOro Toka.

4.10. Pacxogomep ponyckaeT MOAKMOYEeHUe BHELWHEeW Harpys3ku B
Luenb BbIXOA4HOIO CUrHana NnocTosIHHOro ToKa:

ao 2,5 kOm - ana curHana 0-5 MA;
oo 1 kOm - ana curHana 0-20 unun 4-20 mA.

4.11. TemnepaTtypa Bo3ayxa, okpyxatuero 63-1, gonxHa 6bITb OT -
20 go +50 °C, MN-1 - ot -40 go +70 °C ( o +150 °C no cneusakasy).

4.12. ATmocchepHoe gaBneHue - ot 84 no 108 klMa (ot 630 go 800 mm
pT. CT.).

4.13. CTeneHb 3alWuTbl OT BHELWHUX Bo3gencTBun odonouku MM-1 -
IP65, B3 — IP65 no FOCT 14254.

4.14. Macca pacxogomMmepa AoJmkHa ObITb, He 6onee:

MN-1 - 0,7 kr (6e3 ycTponcTBa KpensieHUA Ha Tpyoe),

B3-1 —-1,5kr.

4.15. Mpun ycrtaHoBke MMMN-1 cornacHo n.4.2 npegenbl gonyckaemon
OCHOBHOW NpuBeAEHHOW NOrpewHOCTU Npu M3MepeHum o6 bLEeMHOro pacxoaa
B npegenax ot 2 go 100 % AgwanasoHa U3MeHeHUA pacxoda He OOJKHbI

npeBbiwatb * 1,5 %.



Mpu mn3amepeHun obbemHoro pacxopa B npegenax or 0 Ao 2 %
Anana3oHa UsMepeHUs NorpeHoCTb He HOpMUpPYeTCs, Noka3aHuA npubopa
pPaBHbI HYTHO.

Mpepenbl gonyckaeMoW OCHOBHOM OTHOCUTESNIbHOW MNOrpeLHOCTU
npu U3MepeHMM CyMMapHoOro (MHTerpanbHoro) o6bLema (konuyectBa) B
npegenax ot 2 go 100 % AwanasoHa M3MeHeHUsl pacxofa He OOJKHbI
npeBbiwWaThb * 2 %.

4.16. MNpu ycrtaHoBke [IM-1 cormacHo n.4.3 pAononHuTenbHas
NOrpewHocTb  U3MepeHuUs obbeMHOro pacxoga W  CyMMapHoro
(wHTerpanbHoro) ob6bema He pomkHa npeBbiwatb 0,2 pgonyckaemon
OCHOBHOW MOrPeLIHOCT NPU yMeHblUueHUn pacctosHuii H n h otHocutensHo
CBOUX HOMUHanbHbIX Benu4nH 10Dy u 5Dy Ha kaxabin 1Dy.

4.17. T[pu OTKNIOYEHUN HaNPSXKEHUS MNUTaHUA  pacxogomep
CoXpaHsieT apX1MBHYH MH(OopMaLuio He MeHee OQHOro roaga.

4.18. MonHbIN cpeagHUI CPOK cnyX06bl pacxogomepa Ao cnucaHusA 6

neT, a Npu U3aMepeHUn BbICOKOTEMNEpPaTYpPHbIX cpeA - 3 roaa.

5. YCTPOUCTBO U NMPUHLUMMN PABOTbI

5.1. MpuHUMN AOencTBMA pacxogomMepa OCHOBAH Ha W3MepeHuu
pasHocTu BpeMeHu pacnpocTpaHeHUsi  aKyCTU4YeCKUX  KornebGaHuMm,
nepecekarowmx MOTOK KOHTPONMPYEMOMW cpeabl nox yrnoMm K OCHU
TpybonpoBoaa B ABYX NPOTMBOMOJNIOXKHbLIX HamnpaBfieHUsIX: MO MNOTOKY W
NpoTUB NoToKa.

3HayeHne CKOpOCTM NOTOKa M BenuyuMHa OOBEMHOro pacxopja

XKMAKOCTU BbIYMCNAIOTCA No chopmynam:

r,-T
=L " KoK Kz
Tr,+T,,
2
0 = D ; %

4

roe V- 3HayeHue CKOPOCTHM NOTOKA XXUAKOCTU;

Q - 3HaYeHne 06bLEMHOro pacxoaa;

T.v — BpeMsi pacnpocTpaHeHUs] aKyCTM4YeCKOro curHama npoTuB
OBWXEHUs NOTOKa XXUAKOCTW;

T., — BpemMsA pacnpocTpaHeHUs aKyCTU4YeCKUX KonebaHun BAONb
ABWXEHUs1 NOTOKa XUAKOCTY;

Ko — koacpchunumeHT nponopumoHanbLHOCTH;

K1 - nonpaBo4HbIN kK03 DULNEHT, yYMTLIBAKOLUNA BNUSIHUE MECTHOIO
rmapaBnMyYecKoro COMNPOTUBNEHUA (BbIYUC/ISIEMCss asemomMamu4yecku e
3aeucumocmu om euda 2udpaesiu4ecKo20 COMpomuesieHusi U paccmosiHusi
om He2o do mecma ycmaHoeku [1[1-1);

Ke - rmapoanHaMmU4ecKumn koadcpuumeHT (eb14yucnssemcs
asemomamuyecku, e 3asucuMocmu om 3HadeHul eenu4uH D, V, muna
JXudKocmu, cpoka 3Kcrlyamayuu u Mmamepuasa mpy6onpoeoda);

D, - puameTp TpyGonpoBoaa.

3HayeHne cymmapHoro (UHTerpanbHoro) o6bema (konuyecTBa)
npoTeKawllen XKUAKOCTU BbIYACNAETCA KaK pe3ynbTaT YMCIIEHHOro
MHTErpupoBaHUA NMONYy4YEeHHbIX 3Ha4Y€HMN 06 BLEMHOro pacxopa; napansnenbHO
BeAeTCA yyeT BpeMeHU UHTErpupoBaHus.

B pacxopomepe npegycMoTpeHO camoAuarHocTupoBaHue: 6onbluas
YyacTb BO3MOXHbIX HeuCrnpaBHOCTEW aBTOMaTM4YeCKM OOHapyxuBaeTcs B
npouecce yHKLMOHMPOBaHUA npubopa u otobpaxaetca Ha Aucnnee (CMm.
pa3gen "Bo3MoXHble HEUCNPaBHOCTU U cNoco6bl UX ycTpaHeHUsa").

5.2. YnbTpa3BsykoBble usnyvatenu (npuemHuku) YU1(+V) n YU2(-V)
npeAHasHa4veHbl ANA nNpeo6pa3oBaHUA NOABOAUMBLIX K HUM 3NeKTPUYECKUX
CUrHanoB B aKycTuyeckue konebaHusi, BBoOA4 MNoOcnegHMX B CTeHKY
TpybonpoBoaa wu panee B KOHTPONIMPYeMyK cpepy noh YrinoM K Ocwu
TpybonpoBoaa, a Takke ANA npeobpasoBaHMs MNpoLlUeALIMX Yepe3 CTEHKU
Tpyb6onpoBoaa u KOHTPONMPYeMyHo cpefly aKycTM4eckux kone6aHum obpaTtHo
B 3IIeKTPUYECKMEe CUTHATbI.

OcHoBOoN u3ny4yatensa (NpuemMHUKa) ABNAETCA Mbe3okepamumyeckuin

OUCK, paboTaloWwMiW Ha OQHOW W3  pPe30HaHCHbIX 4acToT. JToT
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Nbe3oKepaMn4yecKUm AUCK KPenutTca K MeTaslfIn4eCKOMY KINUHY, KOTOpbIi
obecneunMBaeT BBOA aKyCTUYECKUX KoneGaHWA B KOHTponupyemyro cpeny
nopa yrnom K ocu Tpy6onpoeoaa. KnuH cBepxy 3akpbiBaeTcA MeTansm4eckomn
KPbILWKON. BHYTPEeHHAS NONMOCTL 3anofHAETCA repMeTUKOM.

5.3. dnekTpoHHbIN 6nok B3-1 npeaHasHayeH anA npeoGpa3oBaHUs
pa3sHOCTM BpeMeH pacnpocTpaHeHUs  aKyCcTU4ecKMx KonebaHun B

KOHTpOﬂMpyeMOﬁ cpepe B NOKa3aHuA XUgKoKpuctannu4yeckoro gucnnes.

6. MAPKUPOBAHUE U NNIOMBUPOBAHUE

6.1. Ha IMNN-1 ponxHbl 6bITb HaHeceHbl HauMeHOBaHMe W
nopsAakoBbI Homep MM-1.

6.2. Ha nepeaHen naHenn B3-1 gonXHbl 6bITb HAHECEHbI:

1) 3Hak yTBepxpaeHus tuna no MNP 50.2.009-94;

2) ToBapHbIW 3HaK NpPeanpUATUA-U3roTOBUTENS;

3) TMNn n NnopsAKOBLIN HOMEP pacxoZoMepa Mo cUcTeMe Hymepauuu
npeanpusaTUA-U3roTOBUTENS;

4) nopsakoBbIM Homep MM-1;

5) nopsigkoBbIn Homep B3-1;

6) HanpsikeHMe 1 YacToTa NuTaHums, B, Nu;

7) ron U3roToBMeHUs.

6.3. MpeaycmoTpeHo onnomGupoBaHue 351IeKTPOHHOro 6noka 63-1.

7. YKASAHUE MEP BE3OIMNACHOCTH

7.1. K MOHTaxy, QOeMOHTaxy, 3JKcnnyaTauuu, TeXHUYeCKoMmy
0GCNy)XMBaHUIO U PEMOHTY Pacxo4OMepoB [AOMNyCKalTCA TOMbKO nuua,
M3yuMBILUME HaCTOsiluee pPYKOBOACTBO MO 3KCAfAyaTauuu, npolwegwme
MHCTPYKTaX NO TexHuKe 6e30MnacHOCTM nNpu paboTe C aNeKTPOTEeXHUYECKUMHM
YCTaHOBKaMM U pafvo3NIeKTPOHHOW annapaTypon.

7.2. B pacxogoMmepe UMEKTCHA Lienu, HaxoAsAWMecs nop OnacHbIM

ANs XU3HWU HanpskeHuem 220 B.
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7.2.1. KaTeropu4ecku 3anpeLiaeTcsi 3KCniyatauusa pacxogomepa npu
OTKPbITbIX KPbILUKaX.

7.22. Tlpn OTbICKAHMU HEUCNpPABHOCTEW BO  BKIIHOYEHHOM
pacxogomepe Heo6XOAMMO MNPUHATbL MeEpbl, MUCKIOYawwWwme CcryYanHbIin
KOHTaKT 4YenoBeKa C ONacHbIMU Ansl XU3HM TOKOBeOyLWUMU Liensivu,
Hanpumep, NONb30BaTbCA TONLKO W3ONIMPOBAHHBIMU WHCTPYMEHTaMMu,
3aKpbiBaTb OTKPbITblE KOHTAKTbl M30NIALMOHHBLIMU MaTepuanaMmv u T.4.

7.3. U3ameputensHoe obGopyaosaHue (ocuunnorpad), BONbLTMETP U
np.), wucnonb3yemMoe MpuM OTbICKAHUM HEUCNpPaBHOCTEW, MNpPOBepKax,
npodunakTuyeckux ocMoTpax M Ap. paboTax, OAOMKHO WMeTb HapexHoe
3a3eMreHue.

7.4. Bce BuAblI TeXHUYECKOro ob6CnyXuBaHUsl, peMOHTa U MOHTaxa
(memoHTaxa), cBfi3aHHble C Mepenankor 3NEeKTPO- U pPaAuO3TIeMEHTOB,
ycTpaHeHue OOpLIBOB NMPOBOAOB U T.4. HEOOXOAUMO NMPOU3BOAUTL TOJNbLKO
npyu OTK/IOYEHUM I3NEeKTPOHHOro 6roka OT ceTU MNUTaHUA 3a3eMJSIeHHbIM
nasiNbLHUKOM C HanpsihxeHueM He 6onee 36 B.

7.5. He ponyckaeTrcs  3KkcnjyatauuMss  pacxogomMepoB  Npu

HeynMNOTHEeHHbIX kabensx.

8. ANEKTPUYECKOE COEQUHEHUE COCTABHbIX YACTEN
PACXOOOMEPA.

8.1. dneKkTpuyeckoe coeauHeHWe COCTaBHbLIX YacTen pacxogomepa,
nogkrnyeHne nokasbiBawlwero npuéopa U KOMMNbKTEpa, a TaKxke
noaKnyeHne K CeTM MNepeMeHHOro ToKa [AO/MKHO Npou3BOAUTLCA B
COOTBETCTBUM CO CXEMOM  INIEKTPMYECKOM  BHELWHUX COEeAUHEHUN
(npunoxeHue 6).

8.2. 3nektpuyeckoe coeauHeHue bB3-1 c ceTblo (MCTOYHMKOM
HanpsbkeHWs1) OCYLUeCTBNAETCA moObIM CUNOBbIM KabenemM C BHELWHUM
AnamMeTpoMm He 6onee 9 MM, YACIIOM XWUN He MeHee 2-X, CeYEeHUEM KaXaowm

Xunbl He 6onee 0,35 mm2.
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BHumaHue! Pacxodomep He umMmeem cemeego20 6biK/IrYamers,
noamomy nOOK/OYEeHUe K numaruieli cemu Heo6xo0umMo npou3eodumb
Yyepe3 aemomMamuyecKull ebIKJSIr04amesb.

8.3. dnekTpuyeckoe coeanHeHme B3-1 ¢ nokasbiBalOWMM NPUGOPOM
M KOMNbIOTEPOM OCYLLEeCTBIsiIeTCA Kabenem c BHELWHUM AnaMeTPOM He Gonee
9 MM, U NpoBOAaMM C ceveHueM xun He 6onee 0,35 mm2.

8.4. OnekTpu4yeckoe coeAuHEHMEe YNbTPa3BYKOBbIX W3ny4vaTteneun
YN1(+V) u YU2(-V) c B3-1 ocyuwecTBnsieTcs 3KpaHUPOBaHHbLIMU Kabensmu c
BHELWWHUM AnameTpom He Gonee 9 MM, BXOASALWMMU B KOMNIEKT MOCTaBKU
(npunoxeHune 6). Ona yao6cTBa nNpoknagku kabens BO3MOXHa BCTaBKa B
Hero, NO cneusakasy, CoOeAUHUTENbHbIX pa3bemoB. [lockonbky npu
yCTaHOBKe YINbTpa3BYKOBbIX W3ny4vartenen Ha Tpy6onpoBoa U yCTaHOBKe
Hynsi pacxopgomMepa 3MeKTPOHHbIW ONOK [OJMKeH HaxoAuTbcA B
HenocpeacTBEHHOWN GIM30CTU K U3ny4yaTernsiMm, TO OKOHYaTeNbHY YCTaHOBKY
M nopkniouveHWe 3INEKTPOHHOro Onoka cnepayeT MNPoOM3BOAUTL MNocne

BbIMNOJIHEHUA ITUX NYHKTOB.

8.6. Tlocne nopknwyeHUs  coeguHUTENbHbLIX Kabenem M
nporpaMmmMmMpoBaHua pacxogomepa (cm. n.9.4) KpbIWKy cnegyeT yCTaHOBUTb

Ha mecto un OI1110M6MpOBaTb.

Todknroyvasi cemeeoli coeQuHUMenNbHbIL kabenb K
pacnpedeniumenibHOMY WuUumKy, Heo6xo0UMO npoeepumb HanpsKeHue
cemu.

Ecnu konebaHusi HanpsikeHUsi numaroweli cemu npesbiWardm

+22
ycmaHoeJsieHHble npedens! (220 5;) B, mo nodknwodeHue pacxodomepa

Heob6xodumo npou3eodums Yepe3 cmabusiuzamop HanpsKeHUs unu Yepe3s

lpu npoknadke kabesieli om HECKOJIbKUX pacxodoMepoe 8 OOGHOM
HanpaesieHuu paccmosiHue Mex0y KomriekmamMu Kabenel Kaxdo020

pacxodomepa G0JKHO 6b1mb 60n1ee 1 M.

8.5. NMoacoenuHeHne kabenen k 53-1 ocywecTBNsieTcs cnepyoWmm
o6pasom:

a) OTBMHTUTL 2 BMHTA M CHATb KPbIWKY KoOpmnyca, Moa KOoTopou
pacnonararoTcsl KNeMMHbIe KONOAKM;

6) nooyepeAHO 3a4yuCTUTb Kabenu, nNponycTUTb WX CKBO3b
YNNOTHUTENbHbIE CaNlbHUKA U 3aKPenuTb B COOTBETCTBYHOLMX KIeMMHbIX
konogkax. [na yaoGcTBa MNOAKNIOYEHUA KOHLUblI NPOBOAOB cneayeT
o6nyautb npunoem NMNOC-60;

B) YNNOTHUTb CalibHUKU, 3aBUHTUB HaKUgHble ravkm.
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unbmp- o2paHU4UMerb.
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9. MPOrPAMMUPOBAHME 3JIEKTPOHHOIO BJTOKA

9.1. CTpyKTypa MeHI0 pacxopomepa.

<~

=

9.2. MporpaMMuMpoBaHue pacxogoMepa OCYLLECTBISAETCH B pexume

"MEHIO [NOJIb3OBATEJIA", koTopoe Bknw4YaeT B cebs cnepyouwue

napameTpbl:
>  KOHTPacTHOCTb Aucnnes;
>  patau Bpems; YcTaHoBKa
> Bpema yctaHoBnexus nBtaR{@HGHBopa (Bpema ycTaHoB.,

CeKyHAbI) - BpeMﬂcmqqlalnanpuﬁopa Ha MrHoBeHHOe€

U3MeHeHue crf@ﬁb';ﬂ!ﬂliﬁ;ro TOKa

> MaKcuManbHoe 3HauyeHue pacxoaa (Qmax);
> [AnvHa BHeLWHeW OKpYXXHOCTu Tpy6onpoBoaa (Okpyx. mpy6., Mm)

» TOnNWMHAa CTeHKn Tpy6onpoBoaa (Tosiw. CmeHKU, MM);

YcTaHoBKa
napameTpoB
MMMNYNbCHOro

» BHYTpPeHHuW anameTp Tpy6onpoBoaa (BHymp. duam. Mm);

>  TUN XWOKOCTHU;

» marepuan Tpy6onpoBoaa (Mamepuasn mpy6.);

» CpOK 3Kcnnyatauum Tpyb6onpoBoga (eo3pacm mpy6.);

» BapuaHT YCTaHOBKU yNbTpa3BYKOBbIX usny4darenen YU1(+V) n YU2(-
V) Ha Tpyb6onpoBoga (BapuaHm ycmaHoe.: 0OHOCMOPOHHUU -
eapuaHm V, deyxcmopoHHuli - eapuaHm Z), CM.NpunoxeHue
7;

> AnNWHa  NpsAMONMHEMHOro  y4yacTka  Tpy6onpoBoga  Mexay

rmapaBnny4yeckMM COMPOTUBIIEHWEM U MECTOM YCTaHOBKM
Mn-1, cm.n. 4.2, 4.3 n npunoxexue 8;
MsMEPEH M Epaccmmwle MeXay ynbTpa3ByKoBbiMW usnydatensamu YU1(+V) un
YWU2(-V) (pac. mex. 4.), cMm. npunoxexHus 9, 10, 11, 12;
» amnnuTtyga 1 ynbTpa3ByKkoBoro curHana (amnaumyda 1, MB);
> YpOBeHb yNbTPa3BYKOBOro curHana (ypoeeHb Y3 cuz);

» amMnnuTypa 2 ynbTpa3ByKOBOro curHana (amniumyoda 2, mB);

MEHRIO J;gfj. Ana nepexopa @HWM@GMW[DB pexum "MEHIO
nonb3OBAh-Bﬁ: ATENA" TpebyercAa oauH pa3 HaxaTb KHonky "M", KoTopas

pacnorioxxeHa noA KpbiwKoW npubopa (npunoxeHue 5). Ha pucnnee

nosABUTCA HAANUCDL:

MEHEYTIORREER S
N3MepPeHUn npu

Mocne BBegeHUss U3AMEHEHU B HACTPONKU pacxogomepa Heo6xoaumo

33MNOITHEHHOM

HecKoNnbKO pa3 HaxaTb kHonKy "M", JOOUBLUMCL Nepe3arpy3ku pacxogomepa.
Bxog B pexum "MEHIOTm%m&eocymecmnﬂemﬂ c
nomouwblo KHonku "BBO". Ha ancnnee nosiBUTCA coobLieHune:
KoHTpacTHOCTb
NMuzatmoHHas
Ona perynuposku KOHTpacnn@BepKaop,umo HaXaTb KHOMKY
"BBOO". B neBOM HWXHeM yrny Aucniness NOsSiBUTCA MWUrarolMi Kypcop.

YCTaHogga YcTaHOBKSE
napameTpoB napamMeTposB
penenHbIX

NpOTOKONa

B OEm e e e B



Haxatnem kHonok "Mpocmotp " wunu "Mpocmotp U" BbIcTaBRseTcs
HeoGxoauMmoe 3HayeHMe KOHTpacTHocTu aucnnes. [Ona  cwmkcauumn
BblGpaHHOro 3Ha4YeHUs HeobxoauMmo HaxaTb KHonky "BBop", Ans oTmeHbl
M3MeHeHUM - KHonky "M".

9.2.2. MNepexon Kk crnepyrweMy napamMeTpy — ycmaHoeka Oambi U
epeMeHU - OCYLLEeCTBISIETCA C NOMOLLbIO KHonku "lMpocmoTp U". Ha aucnnee
NosIBUTCA TeKyllee 3Ha4YeHUe AaTbl U BpeMeHMU:

Oata v Bpemsi
[uncno. mecsil. roa — 4achbl : MUHYTbI]

Ons n3MeHeHus AaTbl NN BpeMeHW HEeOOXOAMMO HaXaTb KHOMKY
"Beoa". Ha gucnnee nosiBUTCA npurnawieHue B BUAE MUraroLlero Kypcopa B
KpawWHen NneBou No3vuum:

Oata n Bpems
EIXX XX XX = XX XX

Ona paspeweHMss aBTOMaTU4YeCKOro nepeBoda YacoB Ha neTHee
BpeMs U obpaTHO Heo6xoAUMO B KpaWHeM JeBOM paspsige uHAuKaTopa
HaxaTuem KHonku "ApxuB" BbiBeCcTU cumBon "a".

Haxatne kHonok "Mpocmotp 1" unu "Mpocmotp U" nepemewaer
Kypcop Ha OAHY NO3uuMIo, HaxaTue KHonku "ApxumB" yBenuuMBaeT Ha
eAVHUUY 3HauvyeHue paspsifa, Ha KOTOPOM HaxoauTcs Kypcop. ®Popmar
npeAcTaBneHus faTbl U BPeMeHMU:

YNCIO. MeCAL. rof — Yachbl : MUHYThI.

3anucb B namATb Npubopa BbIGpPaHHbIX 3Ha4YeHU AaTbl U BpeMeHuU
BbINONHAETCA HaxaTnem KHonku "BBO[", oTmMmeHa BBeaeHHOro kHonkomn "M".
Ecnu BBeAeHHble 3HAa4YeHUA KOPPEKTHbI, TO OHM OCTaKTCA Ha gucnnee, B
NPOTUBHOM cry4yae NosiBAsIeTCA Kypcop B NO3ULMU OLUIMOGOYHOro 3Ha4YeHUA:

Harta u Bpems
39.10.07.-18:30

9.2.3. MNepexoa K cneapylolleMy napameTpy — epeMsi yCImaHO8JIeHUsI

nokasaHuli npu6opa (Bpemsa peakuuum npu6opa Ha MrHOBEHHOE M3MeHeHue
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CKOPOCTW MOTOKA) - OCYLIeCTBMSAETCA C NoMolblo kHonku "Mpocmotp U" Ha

aucnnee NosiBNsieTcs coobleHume:

BPEMA YCTAHOB
[yncneHHoe 3HauyeHue (1 - 200)]c

Bpemsa ycTtaHOBNeHMsi nokasaHMW B CeKyHAax - 3TO BpeMmsi, 3a KOoTopoe
npubop ycpeaHseT U3MepeHHble 3HA4YeHMs CKOPOCTU M pacxoga. Yem
6onbwe 3TOT napamMeTp, Tem Oonee CcTabunbHbI MNOKa3aHUA TeKyLMX
3HayYeHUMN. 1IN M3MeHeHUs1 3HaYeHUS BPEMEeHU YCTaHOBNEHUsi Heo6xoaAMMOo
HaxaTb KHonKy "BBopa". B crapwem pa3psige NOABUMTCA MUralowumn
NPsIMOYrofibHUK. N3meHeHue 3Ha4YeHuA BbIOpaHHOro pa3psna
OCYLLEeCTBIISIETCA HaxaTueM KHonku "ApxuB", nepexon K cnegyrouemy
paspsgy — kHonkoit “Mpocmotp U, Kk npeablAywemy — KHOMKoOM
"MpocmoTp fI". dukcauma BbLIGPAHHOIO 3HAYEHWsI NPOV3BOAUTCA HaXaTuem
kHonku "BBoa", oTmMeHa BBegeHHoro - kHonkou "M". Ecnu HoBoe 3HauyeHue
HEKOPPEKTHO, TO Nocre coobLeHus

HEKOPPEKTHOE
3HAYEHME

Ha gucnnee BHOBb NMOSIBUTCA CTapoe 3Ha4YeHue.

9.2.4. MNepexon K crnefywweMy napamMeTpy - 6epxHuli npedesn
u3smMepsieMo20 pacxoda - OCyLUeCcTBNSAeTCA C nomolbio KHonku "lMpocmoTp
U". Ha aucnnee nosBUTCS cooBLieHMe:

Qmax Ky6.M/y
[uncneHHoe 3HauyeHue (6 — 40000)]

Ona u3MeHeHWA BepxHero npegena M3mMepsieMoro pacxopga Heobxogumo
HaxaTb KHonky "BBoa". B cTapwem paspsige nNOSABUTCA MUrarowmmn
NPAMOYrofbHUK. U3meHeHue 3HayeHus BblGpaHHOro paspsga
OCYyLLeCTBINSAETCA HaxaTueM KHonku "ApxuB", nepexon K cneayrouemy
paspsgy - kHonkoit “"Mpocmotp U", Kk npeablaywemy — KHoMKoi

"Mpocmotp N1". dUKcaumsn BLIGPAHHOrO 3HAYEHWUS MPOM3BOAUTCS HaXKaTUEM
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KHonku "BBop", oTMeHa BBeAeHHoro - kHonkou "M". Ecnu npubGop
obopyaoBaH MMNYSIbCHbIM BbIXOAOM, TO MPW U3MEHEHUMU MaKCUMarnbHOro
pacxopa [OMKHO BbINOJIHATLCS yCroBUe:

1,1 (OnumenbHoCcMb umnynbca, [c] )

< [6ec _umnynvca, m*] #3600
O max[a® /4]

MHa4ye NosiBUTCA coobLleHune:

-0.1c]

MapameTpsbl
HecoBmecTumbI
OnAa ycTpaHeHus OWWOKM Heo6XoAMMO U3MEHUTbL ANUTeNbHOCTb U Bec
MMMNynbCca B HACTPOMKax MMNYJIbCHOro BbIXxoAa.
9.2.5. MMepexoa Kk cnepywlwemMy napameTpy - OJIUHa 6HewHel
OKpy)XHocmu mpy6onpoeoda - OCylecTBNAeTCA C MOMOLWbIO KHOMKU
"MpocmoTp U". Ha gucnnee nosiBUTCA coobLIEHME:

OKpyX.Tpy6. Mm
[yncneHHoe 3Ha4eHue (40 - 9500)]

[OnAa n3meHeHWA ANUHBI OKPYXHOCTM TpybonpoBoaa HeoGxoAMMO HaxaTb
kHonky "BBop”. B cTapwem paspsiae NOSABATCA MUrarolMi NpsiMOyronbHUK.
M3meHeHue 3Ha4yeHMsi BbIOpPaHHOro pa3psija OCYLIECTBNAETCA HaxaTuem
KHOMKM "ApxuB", nepexoa K crneayolemy paspsay — kHonkon "Mpocmotp U,
K npeabigywemy — kHonkon "lMpocmoTp ". dukcaums BbIOpPaHHOro 3Ha4YeHuA
nNpou3BOANTCA HaXKaTuem KHonku "BBoa”, oTmeHa BBegeHHOro - kHonkown "M"
Ecnu HoBoe 3Ha4eHne HeKOPPEKTHO, TO Nocrie CoOo6LWeHus

HEKOPPEKTHOE
3HAYEHUE

Ha gucnsiee BHOBb NOSIBUTCSA CTapoe 3HavyeHue. Ecnn HeBO3MOXHO uamepuTb
ANVHY BHELUHEW OKPYXHOCTM TpybonpoBoaa, To B pacxogomep BBOAATCA

TOJILWMHA CTEHKN U BHyTpeHHMVI AnamMeTp prGOI'IpOBOAa.
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9.2.6. MNMepexoa kK cnepywwemy napameTpy - mMosWUHa CMEHKU
mpy6onpoeoda - ocylecTBRseTCA ¢ noMowbio kHonku "Mpocmotp U". Ha
Aucnree NosIBUTCA coobLlieHue:

Tonuw,. CTeHKU, MM
[yncneHHoe 3Ha4veHue (2 - 50)]

TonwmHa cTeHkn Tpy6onpoBoaa nsmepsieTcs C NOMOLLbIO TOSILMHOMEpa unm
GepeTcA ee nacnopTHoe 3HayeHue. [OnNA W3MEHEHUA TOJWMWHbI CTEHKU
TpybonpoBoga Heobxoaumo HaxaTb KHonkKy "Bsop". B crapwem paspsge
NOSIBUTCA MUralowWwuin NpPAMOYrofibHUK. M3MeHeHue 3HayeHusi BbIGpPaHHOro
paspsiga  ocyllecTBRsieTCs HaxaTtuem KHonku “"ApxuB", nepexoa K
cnepyrowemy paspsny — kHonkown "lMpocmoTtp U k npeablayLemMy — KHOMKOW
"MpocmoTp 1". dukcaums BbIGPAHHOrO 3HAYEHWUS NPOU3BOAMTCA HaXaTMeM
KHonkun "BBop", oTMeHa BBegeHHOro - kHonkon "M" Ecnu HoBoe 3HauyeHue
HEeKOPPEKTHO, TO Nocrie coobLweHuns

HEKOPPEKTHOE
3HAYEHUE

Ha gucnnee BHOBb NMNOSABUTCA CTapoe 3Ha4YeHue.

9.2.7. MepexoAa K cnegylolemy napameTpy - éHympeHHul duamemp
mpy6onpoeoda - OCyLWeCTBNAETCA C nomolbkio kHonku "Mpocmotp U". Ha
Aucnree NosiBUTCA coobLlieHue:

BHyTp. anam. mm
[uncneHHoe 3Ha4YeHue]

Ecnu paHee 6binu egedeHbl 3HaYeHUs1 OJIUHbI 6 HeWHel OKpYyXXHoCcmu
mpy6onpoeoda u monwuHbl CMeHKU mpy6onpoeoda, MO 3Ha4vyeHue
eHympeHHe20 duamempa ebI4UC/Isiemcsi agmomMamu4eckKu.

Ona nameHeHusi BHyTpeHHero guameTpa Tpyéonposoaa Heo6xoaMmMo
HaxaTb kHonky "BBoa". B crapwem paspsige nosiBUTCSA MuUrarowmm
NPSIMOYronbHUK. N3meHeHue 3HaveHunA BbIOpaHHOro paspsga
OCYLUECTBNAETCA HaxaTueMm KHonku "ApxuB", nepexoan K cneaywliemy

paspsgy - KHonkon “lpocmoTp U npeabiaywieMy — KHOMKOW
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"Mpocmotp I". dukcaums BLIGPAHHOrO 3HAYEHWUA NPOU3BOAMTCHA HaXaTMeM
KHonkun "BBop"”, oTMeHa BBegeHHOro - kHonkon "M" Ecnu HoBoe 3HauyeHue
HEeKOPPEKTHO, TO NocCrie COo6LeHUs

HEKOPPEKTHOE
3HAYEHUE

Ha gucnnee BHOBb NMOSIBUTCA CTapoe 3Ha4YeHue.

9.2.8. MNepexopn K cneapylowemMy napamMeTpy - mun KOHmMposaupyemou
cpedbl - OCYLWECTBASETCA C noMolblo kHonku "MpocmoTp U". Ha aucnnee
NosiBUTCA coobLueHue:

Twn XXngkoctu
[Ha3BaHue xunakocTun]

Ecnun Heo6GxogMmMo BBeCTM HOBOE Ha3BaHME XWAOKOCTU, crneayeTt
Bocnonb3oBaTbcA kHonkou "BBO[M", nocne 4yero B NeBOM HUXHEM yrny
Aucnnes 3amuraeT Kypcop.

C nomowplo kHomok “Mpocmotp M wnm  "Mpocmotp U
NpovM3BOAUTCA BbIGOP Ha3BaHUM XWUAKOCTEN: Xosio0Hasi eoda; CMOYHbIe
eodbl; 2opsiyass e00a; creyuanbHasi cpeda. ®Pukcaumsa BbIGpaHHOro
3Ha4YeHMA NPOM3BOAUTCA HaxaTuem KHonku "BBop", oTMeHa BBeAEHHOro -
KHonkom "M".

Ecnu BbIGpaH TUN XUAKOCTU crneyuanbHasi cpeda, HeobxoauMo
BBeCTU B NamsiTb Npu6opa napaMmeTpbl 3TOW cpeabl: CKOPOCTb 3ByKa (M/c) u
KMHEMaTM4ecKylo BA3KOCTb (M?/c). MapamMeTpbl HEKOTOPBLIX CPeA MPUBEAEHbI

B Tabnuue, npuBeaeHHON HUXe.

Temnepatypa, Twvn xngkoctu CKOpoCTb KuHemaTtunyeckas
°c 3ByKa, M/c BA3KOCTb, m2lc
15 XonopgHas Boaa 1465 1x10°
25 Mopckas Boaa 1531 1x10°
20 LOpeBecHbIn cnupT 1076 0,75x 10°
25 CepHas kucnorta 1258 11,2x 10°
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0 XnapareHT CHCIF 890 4x10°

25 AueToH 1174 0,4x10°
25 ABTOMO6MNbHOE 870 190 x 10°

mMacino

100 MasyT npu 90°C 1400 1,2x10°
25 OnuBKoBOe Macno 1430 100 x 10°
20 Kepocux 1325 1,8x10°
25 BeH3uH 1150 0,7x10°
20 OusenbHoe ToNNMMBO 1330 89x10°

[Ona BBoAa 3HayeHUs CKOPOCTM 3ByKa criefgyeT HaXaTb KHOMKY

"MpocmoTp U". Ha aucnnee nosBUTCA coobLieHue:
CKOPOCTb Y3, m/c
[MucneHHoe 3HaYeHue]

OnA n3MeHeHUsi 3Ha4YeHUA CKOPOCTU 3BYKa HeOOXOAMMO HaxaTb
kHonky "BBoa". B ctapwem pa3psge nosiBUTCS MUraroWmUnM NPsiMOYrofnbHUK.
M3meHeHue 3Ha4yeHMsi BbIGpPaHHOro paspsija OCyLecTBNSAETCA HaxaTuem
KHOMKM "ApxuB", nepexoa K criedyiolieMy paspsay — kHonkon “Mpocmotp U,
K npeabigywemMy — kHonkoun "lMpocmoTp ". dukcaums BbIOpaHHOro 3HaYeHusA
NpoM3BOAUTCA HaxaTueM KHonku "BBoa”, oTMeHa BBeOEHHOro - KHOMKOM
"M". Ecnu HoBOe 3HaYyeHMe HEKOPPEKTHO, TO Nocrie coobLeHus

HEKOPPEKTHOE
3HAYEHUE

Ha Aucnnee BHOBb NOSIBUTCA CTapoe 3HaYeHue.
Ona nepexoga K 3Ha4YeHUK KUHEMaTUYECKOM BA3KOCTU creayeTt
HaxaTb KHonkKy "lpocmoTp U". Ha aucnnee nosBUTCA coobLieHMeE:
BA3KOCTb, m2/c
[MucneHHoe 3HaYeHUe x 10'6]
Ona M3MeHeHUsi KUMHeMaTU4eCKOM BA3KOCTU HEeOoOXOAMMO HaXaTb KHOMKY
"BBog". B crapwem pa3spsige MNOABUMTCA MUralWuim NPSAMOYrofbHUK.

N3meHeHMe 3Ha4veHuA BblspaHHOFO pa3psga oOcCyuwecCTBNAeTCA HaXaTuem
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KHOMNKM "ApxuB", nepexoa Kk crneayolieMy paspsay — kHonkon "Mpocmotp U,
K npeabiaywemMy — kHonkoun "lMpocmoTp I". dukcaums BbIOpPaHHOro 3Ha4YeHuA
npou3BOANTCA HaxaTueM KHomnku "BBopa", oTMeHa BBeOEHHOro - KHOMKOM
"M". Ecnn HoBoe 3Ha4yeHne HEKOPPEKTHO, TO Nocrie coobLeHus

HEKOPPEKTHOE
3HAYEHUE

Ha gucnnee BHOBb NMOSIBUTCA CTapoe 3Ha4YeHue.

9.2.9. Nepexon Kk cneaylolemy napameTpy — mMamepuas CMeHKU
mpy6onpoeoda - OCYLWECTBNAETCA C nomowbio kHonku "Mpocmotp U". Ha
Aucnnee NosiBUTCA cooblueHue:

Martepuan Tpy6.
[Ha3zBaHue maTepuanal

Ecnn HeoOxogumMo BBeCTM HOBOe Ha3BaHuMe  MaTepuana
Tpyb6onpoBopa, cnegyeTt Bocnonb3oBaTbca kHonkown "BBOA", nocne yero B
NIeBOM HWXHEM yrny aucnnesi 3aMmuraeT Kypcop.

C nomowsi kHonok “Mpocmotp fI" wnm  "Mpocmotp U"
NnpoM3BOAUTCA BbIGOP Ha3BaHUMM MaTepuasrioB TpPyOGoOnNpoBOAOB: cMmasib
Hepxaserwwasi, cmasib Huskoyanepoducmas, [1BX, nonuamusieH ebiCOKO20
OdaeneHus B[, nonuamuneH HU3ko20 daesieHusi [MTHL, 4yayH.

Ona 3aHeceHusi B namMATb npubopa BbIOpaHHOro Tuna martepuana
Tpy6onpoBoaa Heo6xoaMMO BocnoNb3oBaTbCcs kHonkon «BBOO» (npu atom
KypcoOp noracHeT), B NPOTUBHOM crly4yae nepexoj K cnegytowemMy napameTpy
OyneT 3anpeLleH.

9.2.10. MNepexon kK cnepyrolemMy napameTpy - CPOK 3Kcrsyamayuu
(sospacm) mpy6onpoeoda - OCYyWECTBNAETCA C MNOMOLWbI KHOMKKU
"MpocmoTtp U". Ha ancnnee nosasuTca coobleHme:

BospacT Tpyb.
[uncneHHoOe 3Ha4YeHue]
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Ecnu Heo6GxogMMo BBeCTM HOBOE 3HavyeHMe CpoKa CIyXObl
TpybonpoBoaa, cneayet Bocnonb3oBaTbcsl kHonkon "BBOM", nocne 4yero B
NIeBOM HWXHEM Yriy Aucnresi 3aMmuraeT Kypcop.

C nomowsi kHonok "Mpocmotp " wunm  "Mpocmotp U"
npousBoAUTCS BblIGOpP 3HA4YEHUI cpoKka cnyX6bl Tpy6onpoBoga: He 6osee 1
200a; He 6oniee 2 nem; He 6osnee 5 nem; He 6onee 10 nem; He 6onee 15 nem;
6onee 15 nem.

dukcauus BbIGpaHHOro BapuaHTa NPOU3BOAUTCH HaXXaTUeM KHOMKMU
"BBoa", oTMeHa - HaXxaTem KHonku "M".

9.2.11. MNMepexopn Kk cneayowemy napameTpy — eapuaHm ycmaHO8KU
ynbmpa3seyKkoebix usjsiydameneli Ha mpy6onpoeod — OCYLIeCTBNSAeTCA C

nomoLb KHonku "lMpocmoTp U". Ha gucnnee nosBuTCA coobLieHMe:

BAPUAHT YCTAHOB.
HasBaHue BapvaHTa ycTaHOBKM

Ecnu Heo6xoaumo BBeCTUM HOBbLIW BapuaHT ycTaHoBku YU1 u YU2,
cnepyeT Bocnosib3oBaTtbCcA kHonkow "BBOA", nocne 4yero B IeBOM HWXHEM
yrny aucnnesi 3amuraeT Kypcop.

C nomowsi kHomok “Mpocmotp " wunm  “"Mpocmotp U
npousBoauTcsH BbIGOp BapuaHToOB yCTaHOBKMU yNnbTPa3BYKOBbIX
usny4yaTtenen: ABYXCTOPOHHWUW Z-BapuaHT UMM OQHOCTOPOHHUM V-BapuaHT,
cM. npunoxeHue 7. Npun AByxcTOpoHHeM Z-BapuaHTe Nosie3HbIn curHan B 2 -
3 pasa 6onblue, YeM NpY OAHOCTOPOHHEM V-BapuaHTe.

®Pukcauus BbIOpaHHOro BapuMaHTa NPOU3BOAUTCA HaXaTUeM KHOMKMU
"BBoa", oTMeHa - HaXxaTtem KHonku "M".

9.2.12. Mepexop K cnepywoweMy napameTpy -  O/nuHa
npsiMmosiuHeliHo2o0 y4acmka mpy6onpoeoda Mex0y 2udpaesiu4eckKum
conpomuesieHuemM u mecmom ycmaHoeku [1/1-1 ocywecTBnsieTCA C NOMOLLbIO
KHonku "lMpocmoTp U". Ha aucnnee nosiBUTCS cooBLieHMe:

nn-1 ycr./ po (nocne, HomuHan)
'mpp_conp, H (h) = [uncneHHoe 3Ha4yeHue, Dy]
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rae H (h) —anuHa npsAMonuHeHoOro y4yacTtka Tpy6onpoBoga Mexay ruapas-
NIM4eCKUM comnpoTuBIieHMeM U Mmectom ycTtaHoBku [M-1, namepsiercsa B en.
Dy.

CoobueHune
MMn-1 yct.: HomuHan
H 2 10Dy; h 2 5Dy
cooTBeTCTBYeT HOMWHanNbLHOMN ycTaHoOBKe nn-1 OTHOCUTENbHO

rmapaBliMyeCKOro CONPOTUBIIEHNA, NPU KOTOPOW AaHHOe COMPOTUBIEHUE He
OKa3biBaeT BIIMSHUA Ha MeTporiorMyeckue XxapakTepucTuku npubopa (cm.
npunoxeHue 8).

C nomowsi kHonok "Mpocmotp " wunn  "Mpocmotp U
npou3BoAMTCA BbIOOP rMAPaABINYECKUX COMPOTUBNEHUN: «MPOUHUKY,
«KosieHo» - u pacnonoxeHue MNM-1 oTHocUTeNbLHO HUX.

YBenuyeHue Ha eAWHMULY YUCNEHHOro 3HavyeHus BenuuuH H wnum h
ocyuwecTBnseTcAa kHonkon "APXUB".

®dukcaums BbIOpPaHHbIX BapuaHTa MW 3Ha4YeHWs NPOU3BOAUTCA

HaXxaTueMm KHomnku "BBoa", oTMeHa BbIOPaHHOro HaXaTuem KHomnku "M".

9.2.13. MNepexop k cneaylwemMy napameTpy - paccmosiHue L mexdy
ynbmpa3seykoebiMu usnyyYyamensamu YW1(+V) u YN2(-V) (npunoxeHus
9,10,11,12) - ocyuwecTBnsAeTca ¢ nomolbio kHonku "lMpocmoTp U" Ha aucnnee
nosiBUTCA coobLieHune:

Pac. mex. 4., MM
[uncneHHoe 3HaYeHne BennUmHbI L]

OTa BenuuMHa BbIYMCNSIETCA pPacxo4oMepoM B 3aBUCMMOCTU OT
BHYTPEHHero pAuameTpa, TWMa YCTaHOBKW, TOJNWMHbI CTEHKW, MaTepuana
Tpy6onpoBoAa, a Takke Tuna KOHTPONUPyeMoMn XuakocTu. PaccmosiHue L
usmepsiemcsi Mexdy cKocamMu Ha Kpblwkax dam4ukoe (lMpunoxeHue 9).

Danee Heo6x04MMO NOArOTOBUTDL TPYGOHPOBOA K yCTaHOBKe OaT4YUKOB.
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10. MOHTAX YCTAHOBOUYHbIX MPO®UIEN

10.1. Mpu ycTaHOBKE Ha ropuM3OHTaNbHbIN Y4YacToK TpybonpoBoaa
yCTaHOBOYHble NpPOoMNM  [OMKHbI HaxoAWTbCA B TOPM3OHTaNbHOWM
NfOCKOCTU BAOMNb MPOTUBOMONOXHbLIX O06pasyllWmMX WU3MepUTENIbHOIo
yyacTKa TpybonpoBoAa Ha HapyXHOW MOBEPXHOCTH, TaK Kak OCafAoK Ha AgHe
TpybonpoBoaa u BO3MOXHble BO3AYLIHbIe NY3bIPpbKW BBEPXY NPEnATCTBYIOT
NpoXoXaeHuto ynbTpasByka. [lpu ycTaHoBKe Ha HaKMOHHbLIN  UNU
BepTUKalNbHbINA y4acTOK TpybonpoBoaa HanpaBneHMe NoToka AOJMKHO ObITb
BOCXOAALUMM ANA n3bexaHUsi BO3MOXHOro paspbiBa NoToka U obpa3oBaHus
BO3AYLWHOro Melka. PacctosiHne oT rmapaBnuyveckoro ConpoTMBNEHUA A0
mecTa yctaHoBku patuyukoB (H) pomxHo O6biTb He meHee 10 Dy, ot mecta
YCTAaHOBKU AaTYMKOB A0 NOcCneayloLlero ruapasnnyeckoro conpoTusneHus
(h) He meHee 5Dy. Mpu oTCyTCTBUN NPSAMONUHENHOro y4YacTka Takoh ASfINHbI
BO3MOXHa yCTaHOBKAa Ha COKpaLLeHHOM NPsIMONIMHENHOM y4acTtke (cm.n. 4.3).

10.2. PaameTka mecT ycTaHOBKU npocunen n nsnyyartenen.

10.2.1. C nomoLiblo pyneTKN U3MepPUTb ANIMHY BHELIHEeA OKPYXKHOCTU
Tpy6onpoBoaa. Ha nmpoTuBONONoOXHbIX CTOPOHax TpybonpoBoaa HaHecTu

PUCKHN, pacCTOosAHME MeXAy KOTOPbIMU OOJTKHO ObITb paBHO NofioBUHe OAJNIUHbI

BHELIHeN OKPYXHOCTU Tpy6GonpoBoda, € TOYHOCTbIO T 1 MM. Yepes 3tu
puUCKM npoBecTU ABe MNpsivble FIMHUM, NapannenbHble ocu Tpy6onpoBoaa.
Ons 3Toro yAo6HO MUcnonb3oBaThb YCTaHOBOYHbIE npodumnu,
BblpaBHMUBaKLWMecs BAONb OCU TpyGonpoBoaa.

10.2.2. Ha opHy w3 nWHMMA HaHECTU p[ABEe PUCKM YCTaHOBKM
usny4yaTtenev, paccTOosiHMe MeXAay puUCKaMuM  AOOMKHO  pPaBHATbCA
BblYMCIIEHHOMY pacxogoMepoM "paccmosiHuro L mexdy damyukamu” (n.
9.2.13). na pBYXCTOPOHHeW Z-yCTaHOBKU AaTYUKOB Heo6XxoAuMO OfHy M3
PUCOK YCTaHOBKA AaTYUKOB MEepeHecTU Ha MPOTUBOMNOMOXHYK JIMHUIO,
ob6epHyB TpyGonpoBoA NeHTOW UM pPyneTKoOn U COBMECTUB KOHLbl JIeHTbI.
Tpy6onpoBoa 6Gonbloro auvameTpa Heo6xoguMo oGopauMBaTh LUMPOKOM
NeHTon (rasetom UnM PyrIOHOM O0O0€EB), YTO MOBLICUT TOYHOCTb MEpPEHOCa.

Takum 06pa30M, nony4yeHo ABeé TOYKU yCTaHOBKM Msnyaneneﬁ.
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10.2.3. Kaxpgoe mMecTO YyCTAaHOBKM Mu3ny4aTtenem Heob6xomaumo
3a4YUCTUTb OT PXKaBUUHbBI, KPACKU M APYrUX NOKPbLITUM A0 MeTanuyeckoro
6rnecka ¢ Nomolbi MNIIOCKOro HanunbHuUKa. Pasmep Kaxaow 3ayvLieHHOW
obnactu: 50 mm nonepek 1 150 mm Baonb (-100 + +50 MM OT TOYEK YCTAaHOBKMN
umsny4atenen) Tpyoonposopa. Ha tpybonposonax anametrpom 6onee 300 mm
3ayMweHHyl0 obnactb cneayeT yBenuuutb. Ha 3auuweHHom o6nactu He
[OIMKHO ObITb PaKkOBWH, KaBepH, CBapHbIX LWBOB, Pe3KUX BbICTYNOB WIU
BnaguvH. Ecnn 3auuctka He nomoraeT, Heo6xoaMmMo BbIGpaTb Apyrue mMecTta
ANA yCTaHOBKW Usnyvatenen.

10.3. AnAa ABYXCTOPOHHen Z-yCTaHOBKU AATYMKOB MOHTUpPYyeTCA ABa
YCTaHOBO4HbIX npocduna (npunoxeHus 9, 10, 11), ana ogHOCTOpOHHen V-
YCTaHOBKMU - oAuUH nNpocdunb (npunoxeHue 12).

10.3.1. OuncTutb TPyobonpoBoA OT rps3u, CTPYKEK, ONMUIIOK U NbINN
no BCel AJIMHE U LUIMPUHE YCTaHOBOYHbIX Npodmnen.

10.3.2. KoHTponbHble PUCKM Ha TOpLAxX YCTaHOBOYHbLIX Mpodunen
[OIMKHbI coBNagaTb C JIMHUAMMU, NPOBeAEHHbLIMM BAONb Ocu TpybonpoBoaa.
Kpas 3aunweHHbIX obnacten AnA yCTaHOBKM AAaTYMKOB AOJIKHbI HAXOAUTHLCS
Ha paccTosiHum He MmeHee 30 MM OT KpaeB BHYTPEHHUX 4vacTten npodunen.
B3anmHoe pacnonoxeHue yCTaHOBOYHbIX Npodunein 3aBUCUT OT PacCTOAHUSA
Mexay AaTyMKaMn U OPUEHTUPOBOYHO NPUBEAEHO B npunoxeHusx 9, 10, 11.

10.3.3. Kpenex ycTtaHOBO4YHbIX npocdunen Ha TpybonpoBoae
AnametpoMm go 500 MM BLINOJIHAETCA C MOMOLLLIO Lenel U3 KOMMNeKTa
NOCTaBKW, HaTArMBaeMbiX MNpU BbIBOPAYMBaHUM HaTSXHbIX BUHTOB. Ha
Tpy6onpoeoabl AauameTpom 6Gonee 500 MM pekomeHAyeTCA NpPUBapUTb
cmkcupylowme yronku, cM. npunoxetnue 9, 10, 11.

10.3.4. Nocne MOHTaxa YCTaHOBOYHbLIX MNpodunen Heo6xoAUMO

nepeHecTy Ha HAX ABe PUCKN YCTaHOBKWU AaTUYMKOB, NorlyyYyeHHble B n1.10.2.2.

11. YCTAHOBKA YNIbTPA3BYKOBbIX U3NYYATENEN

Mpu npoBeaeHUM cBapoUHbIX paboT Ha Tpy6onpoBoae HeEOGX0AMMO

CHATb ynbTpa3ByKoBble usnyvatenu YU-1 n YU-2 c tpy6onposopa.
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11.1. BKnounTb pacxogomep, BOUTU B MEHIO NONb30BaTens, AOUTU
no nyHkra "Amnnutyaal, mB".

11.2. YcTtaHOBKa uanyvarenen.

Ha npaBunbHO yCTaHOBMEHHbLIX W3ny4yaTensax CTPenku [OMKHbI
coBnapatb C HanpaBrieHMeM ABWXEHUS XWAKOCTWU, u3ny4vaTterlb CO 3HAKOM
"+" [OMKEH CTOATH Bbile MO TEYEHUI0, YeM Uu3flyyaTeslb CO 3HaKOM "—"

11.2.1. Ha pabouyio noBepxHOCTb uany4atens "+V" HaHecTu cnomn
cmasku TonwwmHoun (0,5 - 1,5) Mm 1 BcTaBUTb U3nyvyaTtenb B yCTaHOBOYHbIN
npodunb (CcTpenka Ha u3nyvyartene AoJfhKHa coBnagaTb C HanpaBreHueMm
ABWXEHUSI MOTOKa XMAKOCTU), NIOTHO NpWXKaTb PYKOW K NMpeaBapUTeribHO
3a4yMillieHHOM NOBEPXHOCTW TpybonpoBoAa M HEMHOro noaBwuratb Bnepepn-
Hasad, 4ToObl pasgaBUTb CNOM CMasku. 3aTteM wu3ny4vaTenb npuxatb K
NOBEPXHOCTU TpybonpoBoAa NPUXMMHbLIM YCTPOMCTBOM (CM. puc. 1) Tak,
YTOObl BEPXHUIN CKOC KPbIWKW U3ny4vaTtens Obin HanpoTMB PUCKN YCTAHOBKM

paTtyukos (n.10.3.4)

74

1
Iﬁl,—

lMpuxumHoe
ycnpouicngo

Tpyb6orposod

puc. 1

11.2.2. Ha paboyyro MNOBEPXHOCTb BTOPOro YrbTPa3BYKOBOro

usny4atens "-V" HaHecTn cnon cmasku TonwmHom (0,5 + 1,5) mm n BcTaBuTH
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usnyyaTtenb B Apyron (ons ABYXCTOPOHHeW Z-yCTaHOBKM) YCTaHOBOYHbIN
npocunb Ha paccrosiHue L ot YU1(+V) HMxKe nO TEYEHUIO XMUOKOCTU
(npunoxenus 9 - 11). B cnyyae opHOCTOpOoHHeh V-yCTaHOBKM BTOpPOM
m3ny4yaTenb YyCTaHaBnNuBaeTcsi B TOT Xe npodwunb, YTO U nNepBbiA
(npunoxeHue 12). PacctosiHme L uamepsieTcss Mexay BEepXHUMU cCKOcamu
KpbieK paTtyMkoB. CTpenka Ha wu3nyyatene pfoJfikHa coBnagatb C
HanpaBneHMeM [OBWXKEeHUsI MNoToka XuAKocTU. [NOTHO npuxaTb pyKoun
uM3ny4yaTenb K TMOBEpPXHOCTM TpyGonpoBoga, npuM 3ITOM 3Ha4veHue
amnnutyabi1 gomkHo 6biTb oT 300 MB go 4000 mB.

Ecnn ycnoBue 300 mB < A1 < 4000 mB He BbInonHseTcs, TO
Heo6xoauMoO nepenTun K cneayolemy napameTpy ypoeeHb
ynbmpa3eyKoeo2o cuzHarna.

11.2.3. Mepexon K cneaywouemy napameTpy, ypoeeHb
ynbmpa3eyKogo20 CuU2Hasla, OCYLIEeCTBNSAETCA C MOMOLUbK  KHOMKKU
"MpocmoTp U" Ha gucnnee nosiBuTCA cooblueHue:

YpoBeHb Y3 curHana
[Hu3kui], [BbIcOKMM]

Ons wu3MeHeHUs 3Ha4yeHUsl YPOBHA YNbTPa3BYKOBOro CUrHana
cnepyet HaxaTtb KHonKy "BBO[", nocne yero B NeBOM HWXXHEM yriy gucnnes
3amuraet Kypcop.

C nomouwkto kHonok "Mpocmotp 1" unmu "Mpocmotp U BLIGUpaeTCA
Apyroe 3Ha4yeHue ypoBHsl CUrHana.

®PuKcauus BbIOPAaHHOro 3Ha4YeHUsi NPOM3BOAUTCA HaXaTUeM KHOMKKU
"BBoa", oTMeHa BBeAeHHOoro - kHonkou "M".

Ecnu 3HayeHue amnnutyabl A1 6onblwe 4000 mB, TO 3HayeHue
YPOBHS CUrHasna Heo6xoAMMO YCTaHOBUTL B COCTOAAHUE "HU3KUK".

Ecnu 3HayeHme amnnutyabl A1 meHbwe 300 mMB, TO 3HauvyeHue
YPOBHS cUrHana Heo6xoAMMo YyCTaHOBUTb B COCTOSIHME "BbICOKMIA™.

11.2.3. BepHyThca C nomowbto kHonku “Mpocmotp fI" K
npeabiaywemy napametpy "Amnnutyaal”. Amnnutyaal gomkHa HaxoguTbCs
B npegenax 50 mMB < A1 < 4200 mB. Ecnu 3TO COOTHOLUEHUE He
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BbINONHAETCA, HeoOXoAMMO CMEeHUTb CMa3Ky (Mpu  MCNonb30BaHUMU
anokcuagHou cMonbl 6e3 oTBepauTens curHan B 2 pa3a Gonblue, Yem npu
MCMoNb30BaHMW NUTONA) UM CMEHUTb BapMaHT YCTaHOBKU AaT4YMKOB (Mpwu
OBYXCTOPOHHEM Z-BapuMaHTe curHan B 2-3 pasa 6onbwe, 4Yem npwm
OAHOCTOPOHHEM V-BapuaHTe) Unu CABUHYTb AAaTYUKM Ha paccTosiHMe +
(10 + 100) MM, coxpaHUB paccTOsiHUe Mexay HUMU, U [OBUTLCA 3HaYeHUsA
amnnutyabil 50 mB < A1 < 4200 mB Ha HOBOM mecTe.

11.2.4. Ecnn He yaaeTcA nonyyYuTb aMnnuTyady curHana 6onbue 50
MB, To BO3MOXHO, 4TO:

a) B Tpy6onpoBoAe HeT XUAKOCTY;

0) HenpaBUNbHO YCTaHOBNEHblI YNbTPa3BYKOBble W3ny4aTtenu
YU1(+V) n YU2(-V) (cTpenkn Ha HUX AOMKHbI ObITb HanpaBrieHbl B OOHY
CTOPOHY M coBnagaTb C HamnpaBfieHMeM [OBWXKEHMA MOTOKa XWAKOCTH;
usnyyartens "+V" fomkeH HaxogUTbCS Bbile MO TeYEHUIO MOTOKa XXUAKOCTH,
yem usny4arenb "-V");

B) NMoxo 3ayMilieHa NOBepPXHOCTb TpybonpoBsoaa;

r) KONMMYeCTBO Tra3oBbiX BKIHYEHUM U TBepAbIX Yactuy B
KOHTponupyemon cpepe npesbiwaetr 1%. PekomeHayetcsa Hautu ppyroe
MecTO Ans YCTaHOBKW pacxogomepa, Hanpumep, nepep rmapasBnnyvyeckum
conpoTtuBneHuem (auadparmon);

A) Ha BHYTpPeHHen CTeHKe TpybonpoBoga o6Gpa3oBanucb HapoOCTbl.
PekomeHayeTcs HaWTM y4vacTok Tpyb6onpoBoAa C MWHUMAarNbHbIM CPOKOM
JaKcnilyaTauum Unm caenaTb BCTaBKy B TPyOONpoBOA HOBOrO y4yacTKa;

e) matepuan Tpy6GonpoBoaa He3BYKONPOBOAEH W3-3a BHYTPEHHUX
HeoAHOPOAHOCTEN, TPewWwMnH U KaBepH. PekomeHayeTcs caenaTtb BCTaBKy B
TpybonpoBoa HOBOro y4yacTka U3 3ByKOnpoBoZAsiLero matepuana.

Mepexon K TOYHOW ycTaHOBKe AaTyuMkoB ocyuwecTtBnsietcsa TOJIbKO
nocne nony4yeHus 3HadyeHusa amnnutyabi1 50 MmB < A1 < 4000 mB.

11.2.5. TouyHas ycTaHOBKa AaT4ynkoB. C noMolLub KHonku "MpocmoTp
U" Heobxogmmo nepeiiTM Kk creaylowemy NyHKTY -— amnaumyda2

yibmpa3eyKoe0o20 CucHarsna. Ha aucnnee nosButcsa coobLeHue:
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Amnnutyna 2, MB
[uncneHHoe 3HaueHue (0 - 4200)]

3atem cnepyeT MeAnieHHO CABUraTb ynbTPa3BYKOBOMW u3ny4aTernb
YU2(-V) B HanpaBneHuun YWU1(+V), [OOMBLUMCL CHMXKEHUSI 3Ha4YeHuA
aMnnuTyabi2 B nNonTtopa - ABa pa3a oT HayanbHoro. 3atem YU2(-V) cnepyet
MeaneHHo otoasuratb ot YU1(+V), npn atom 3HayeHne aMnnuTyabi2 Ha4YHeET
yBenuuuBaTbCs, [OCTAUFHET MaKCMMyMa W  CTaHeT YyMeHbLUaTbCH.
Heo6xoaumo 3acdmkcMpoBaTb AaTyMKk B MNOJIOXKEHUM MaKCUMAanbHOro
3Ha4YeHUss aMNnUTYAbI2, YUCNIEHHOe 3HayYeHue KOTOpPOro npu 3TOM AOKHO
ObITb B gunanasoHe oT 50 go 4000 mB. Mpu panbHerwem pasgBUKEHUN
OaTYUKOB MNOABATCA [ApyrMe 3Ha4vyeHUss MaKCMMyMa, HO npaBuJibHOe
nofioxeHue AaTYUKOB - MAKCUMYM, GNMKaMLWUMA K pacy4eTHOMY PacCTOSIHUIO.
HanpgeHHoe nonoxeHue [aTYMKOB MOXET OTNUYaTbCA OT PacyeTHOro He
6onee, yemM Ha 0,07 Dy. NMpy HEBO3MOXHOCTN TOYHO onpeAenvUTbL NONoXeHue
[aTYMKOB NO MAaKCUMYMy CUrHana ux cregyeT YCTaHOBUTb Ha paccTosiHMe Ha
0,05 Dy meHee pacyeTHOro.

11.2.6. na Bu3yanbHOro HabnwaeHUAa MHGpOPMaALMOHHOIO CUrHana
MOXHO NMoAKn4YuTb ocuunnorpad k knemmam GND, CP8 n CP3, ucnonbays
BbICOKOOMHbIM  Wyn. CWHXpOHM3aUUKD Heob6XxoAMMO BbIMOMHATL MO
nonoxutenbHo-my (PpoHTy Ha knemme CP8, nonesHbi curHan HabnropaTtb
Ha knemme CP3. 3apepxka BpemMeHM B MKC Mexpay cpoHToM Ha CP8 wu
curHanom Ha CP3 pgns [OBYXCTOPOHHEW YCTaHOBKM WU XOJIOOHOW BOAbI
npUMepHO paBHa AuameTpy Tpyobl B MM. Pabouen siBnsietca nepBasi
NosioXuTesNlbHaA NONyBOJIHA, ee aMNuTyaa AOJKHa ObITb B npeaenax ot 50
no 4200 mB.

11.2.7. 3atem cneayet 3adwmkcupoBatb YWU2(-V) B yCTaHOBOYHOM
npocune ¢ NOMOLWbLI NPUKMMHOIO YCTPOUCTBA. 3HAYEHMe aMNNuUTyAbl Npu
3TOM [OMKHO ObITb MeHble 4200 mB. [na npocMoTpa pe3ynbTaToB
M3mepeHus Heo6xoaumMo BepHyTbcA B pexum "MSMEPEHUA", Heckonbko pa3

HaxaB Ha kHonKy "MEHIO". Ha aTom ycTaHOBKa AaT4MKOB 3aKOH4Y€EHa.
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12. YCTAHOBKA HYIA PACXOOOMEPA

121. TMpun ycTaHOBKe ynbTPa3BYKOBbIX  u3ny4vatenend Ha
TpybonpoBoa BcreAcTBUE HEPOBHOCTEW BHELWHEW U OTNOXKEHUM Ha
BHYTPEHHENA NMOBEPXHOCTU BO3MOXHO NapannefnbHOe CMelleHWe pPacxXxogHOMn
XapakTepucTUKU npmbopa, KOTOPoe MOXEeT AOCTUraTb BenuuuHbl T 0,1 m/c.
KomneHcauuss 3TOW nNOrpewHOCTM OCYLIeCTBNSAAETCA YCTaHOBKOM Hyns
npubopa.

Onsa nepexoaga u3 pexuma "USMEPEHUA" B pexum "YCTAHOBKA
«0»" TpebGyeTcsi oguMH pa3 HaxkaTb kHonky "M", koTopasi pacnonoxeHa nog
KpbILWKOM npubopa (npunoxeHue 5), Ha aucnnee NOSABUTCA NpearioXeHne:

MEHIO NMOJNIb30B-NA

Danee nouck pexuma "YCTAHOBKA «0»" ocyuwecrtBnaerca c
nomowsto kHonok "Mpocmotp 11" unm "Mpocmotp U" Ha amcnnee momxHo
NosIBUTLCHA COOOLeHme:

"YCTAHOBKA «0»"

Bxoa B pexum "YCTAHOBKA «0»" ocyuecTBnsieTcs C NOMOLYbIO

kHonku "BBO[" Ha aucnnee nosiBnsieTcsA cooGLlieHue:

VHecwmell, m/c
[uncneHHoe 3HauYeHue]

rae VHecwmelw, — uM3MepeHHOoe pacxo4oMepoM 3HavyeHue CKOPOCTUM MNOTOKa
XuaKocTu.

YctaHoBKy «0» npubopa MOXHO NPOBeCTU ABYMA cnocobamu:

12.2. Ecnn BO3MOXHO OCTaHOBUTb NOTOK XUAOKOCTU, TO:

12.2.1. OcTaHOBUTbL NOTOK;

12.2.2. MNpu 3anofIHEHHOM XWAKOCTbK TpybGonpoBoge 3anucaTtb
3Ha4yeHue VHecMell (MOXeT ObiTb OTpULaTeNbHbIM);

nponucTtatb cogepxumoe pexuma "YCTAHOBKA «0»" ¢ nomouibro
kHonok "Mpocmotp M" unu "Mpocmorp U" Ao nosenenus Ha aucnnee

cooouleHus:
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CwmelueHue, V M/c
[uncneHHoOe 3Ha4YeHue]

12.2.3. BBecTu 3HauYeHue

CwmelueHue, V m/c = — VHecmelw, m/c

Ona aToro Heo6xoaMmMo Bocnofb3oBaTbCA KHonkon "BBO[L", nocne
yero cTapwui pas3psn BbiAENUTCA KypcopoMm. YBeNnnyeHue Ha enuHuLy
3Ha4yeHUs paspsaa, BbIAENeHHOTO KYpPCOpPOM, OCyLecTBNSeTCH KHOMKOW
"APXUB", nepemelueHne Kypcopa - ¢ nomoubio kHonok "Mpocmotp 11" unm
"MpocmoTp " HabpaHHOe 3HaueHMe 3anucbiBaeTCA B NamaTbL npu6opa c
nomoLblo KHonku "BBOLO".

12.3. Ecnu HeBO3MOXHO OCTaHOBMUTb MOTOK XWAKOCTU, HO pacxon
cTabuneH, To:

12.3.1. 3anucatb YMCNIeHHOEe 3Ha4YeHWe CKOPOCTU MOTOKa XUAKOCTU
VHecmell, M/c (MOXeT ObITb OTpUUaTeNbHbIM);

12.3.2. Nponuctatb pexum "YCTAHOBKA «0»" ¢ nomMoLibO KHOMOK
"Mpocmotp " unn "Mpocmotp " go nossneHus Ha aucnnee coobeHus:

AMMNIUTYOA 1, MB
[YucneHHoe 3HaveHue]
NMOMEHATb MecTaMu yInbTpa3BykoBble usny4vatenu YWU1(+V) un YU2(-V)
(TouHocTb yctaHoBkM T 1 mm). Mpu atom crtpenkn Ha YU1(+V) n YU2(-V)
BOMKHbI ObITb HanpaBneHbl B CTOPOHY, NPOTUBOMOJIOXHYIO HanpaBrieHUIo
OABUXEHUsI noToka Xuagkoctu. HoBoe 3HavyeHme amnnutyabi1l He [AOMKHO
oTnuyaTbeA 6onee yem Ha (5 — 10) % oT ctaporo 3HayeHusi. B npoTuBHOM
criyyae HaHeCcTU Ha AaTYUKM HOBbIN CIIOW CMa3Ku;
12.3.3. Nponuctatb pexum "YCTAHOBKA «0»" c noMoLybO KHOMOK

"Mpocmotp N1" unu "Mpocmotp U" Ao nosiBneHns Ha aucnnee coobLIEHUS:

VHecwmel, M/c
[UncneHHoe 3Ha4eHue]
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3anucaTtb HOBoOe 3HavyeHune VHecMell, M/c (MOXeT ObITb OTpuLaTernbHbIM);
12.3.4. MNponuctatb pexum "YCTAHOBKA «0»" ¢ nomowbio KHONOK
"MpocmoTp NI" unu "MpocmoTp " fo noseneHuns Ha aucnnee cooGleHUs:

AMMIUTYOA 1, MB
[UncneHHoe 3HaYeHue]

noctaBuTb ynbTpasBykoBble wu3anyvyatenu YU1(+V) un  VYU2(-V) B
nepBoHaYyanbHOe MOSIOXeHMe (TOYHOCTbL ycTaHoBKM T 1 MMm). Mpu 3Tom
cTpenku Ha YU1(+V) n YU2(-V) gonxHbl 6bITb HanpaBneHbl B 0O4HY CTOPOHY U
coBnagaThb C HanpaBrieHUeM ABUXEHUS noToka Xuakoctu. HoBoe 3HauveHue
"AMNNUTYObI 1" He pomkHO oTnu4yaTbes Gonee yem Ha (5 — 10) % ot
cTaporo 3HayeHusi. B npoTMBHOM cny4yae HaHecTU Ha AAaTYMKM HOBbIA CrOMW
cMma3sku;

12.3.5. Nponucrtatb pexum "YCTAHOBKA «0»" ¢ nomolibio KHOMOK
"MpocmoTp " unm "Mpocmotp " ao nosiBnenus Ha amcnnee coobLieHUs:

VHecwmelld, m/c
[yncneHHoe 3Ha4YeHue]

3acpmkcupoBaTb HoBoe 3HayeHue VHecmell, m/c. OHO OOMKHO coBnagathb C
3achukcMpoBaHHbIM 3HavyeHMem VHecmell, M/C, nosly4YeHHbiIM B n.12.3.1.
CoBnapgeHue pe3ynbTaToB O3Ha4aeT, YTO 3a Bpems BbiNosiHeHus n.n.12.3.1. -
12.3.5. ckopocCTb NOTOKa He u3aMmeHunacb. B npoTuBHomMm cny4yae noBTOpPUTbL
nyHKTbI 12.3.1 + 12.3.5.

12.3.6. Nponucratb pexum "YCTAHOBKA «0»" ¢ nomMoLlbO KHONOK
"MpocmoTtp N1" unu "Mpocmotp U" o nossnenuns Ha aucnnee cooblieHUs:

CwmellueHue, V Mm/c
[UncneHHoe 3Ha4eHue]

YcTaHOBUTb YMCNEeHHOe 3HayeHue cmeueHusa V m/c, paccyuTaHHoOe

no dopmyne:

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

Cmewenue,Vmlc =—
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Ons aToro Heo6xoaumMo Bocnonb3oBaTbCcA KHonkon "BBOA", nocne
Yyero CcTapwui paspsg  YUCIIEHHOTOo 3Ha4yeHUsi BbIAENUATCA KypcOpoM.
YBenuuyeHne Ha eAuHULY 3HavyeHUs pa3psana, BbIAEJNIEHHOro KypcopoM,
ocyulecTBnsieTca kHonkon "APXUB", a nepemelleHne Kypcopa - C NOMOLbIo
kHonok "Mpocmotp 1" unu "MpocmoTp U". HaBpaHHOe uncrnoBoe 3HaueHue
3anucbiBaeTcs B NamMATb Npu6opa ¢ nomowbio KHonku "BBOO".

Ha atom "YCTAHOBKA «0»" npubopa 3akoH4yeHa. [lnsa npocmoTtpa
pe3ynbTaToB U3MepeHUn Heo6xoauMoO BepHyTbcA B pexum "USMEPEHUA"

ABYKpPaTHbIM HaXKatuem KHonku "M".

13. BJIOKUPOBKA U3MEPEHWA NPU NYCTOM
TPYBOMNPOBONE.

Mpu 3kcnnyatauum pacxogomMmepa 6ObiBalOT cuUTyauum, Korpa
TpybonpoBoa He NONMHOCTbLIO 3anoOfIHEH XUAKOCTLIO UMM onycTtolleH. B atom
cny4yae NMokasaHuUsA pacxogomepa He perflaMeHTUpoBaHbl. [AnsA Toro, 4YToObI
npu He3anosIHeHHOM Tpyb6onpoBoAe pe3ynbTaT U3MEePEeHUsl PaBHASNCA HyIIo,
pekomeHpyeTcsi Z-BapuaHT YCTaHOBKM wu3ny4artenew, yron f mexay
NMOCKOCTbIO YCTAHOBKW W3rny4YyaTenen MW rOpu3OHTaNnbHOW MNJIOCKOCTbLIO

AomkeH 6bITb 6onbue 20° (puc.2 )
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Ons nepexopa m3 pexuma  "U3MEPEHUA" B pexum
"HE3AMNOJIHEHHbIA TPYEOMPOBOA" TpebyeTca oauH pa3 HaXaTb KHOMKY
"M", koTopasi pacnonoxeHa NnoA KpbIWKoM npubopa (npunoxeHue 5), Ha
Aucnnee NOsIBUTCA NpeanoXxeHue:

MEHIO NMONb30B-NA

Danee nouck pexuma "HE3AMOJNHEHHbIA TPYBOMPOBOAO"
ocyulecTBRsieTcA ¢ nomolbto kHonku "Mpocmotp ™ unu "Mpocmotp U". Ha

aucnnee AOMKHO NOABUTLCA COOOLEeHMne:

HE3AMOJTHEHHbIN
TPYBOMPOBOA

Bxon B pexum "HE3AMOJNIHEHHbLIN TPYBOMNPOBOA"
OCyLleCTBJISeTCA C nomouwbi KHonku "BBOQO". Ha pucnnee pomkHoO
nosiBUTLCA coobLieHune:

BBEOWUTE NAPOIb
u 3amuraet kypcop. [locne BBOoAa naponsi HeO6xoAMMO HaxaTb KHOMKY
"BBOL". Ha gucnnee noaBuTCA coobLieHue:

Ao [uncneHHoe 3Ha4yeHue]
YpoBeHb OTCeYKM [YMcrneHHoe 3Ha4yeHune]

roe Ao — amnnuTyAa ynbTpa3BYKOBOro CUrHama npu NycTom unu
He3anoriHeHHOM Tpyb6onpoBoge.

Onsa Toro, 4ToGbl NPXU He3anoNHeHHOM UNM nycTom Tpyb6onpoBoae
pe3ynbTaT u3mepeHuit pacxona 6bin paBeH Hymn, HeO6XOAUMO YCTaHOBUTb
YpPOBeHb OoTCe4ku npesBbiwarwmm Ao Ha (10 — 15) %, HO npu 3ITOM ypoBeHb
OTCEYKM AOJKEH ObITb MeHbLle, Yem amnnutyaa A2 (cm. n. 11.2.5) npumepHo
B 2 — 400 pas.

Bo3BpaT u3 pexuma "BJIOKUPOBKA WU3MEPEHUN" B pexum

«UBMEPEHUA» ocyliecTBnAeTca ABYKPaTHbIM HaXaTnem KHonku «M».
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14. YCTAHOBKA 3JIEKTPOHHOI'O BJIOKA B3-1

14.1. MNpun ycTtaHOBKE M MOHTaXe PacxofoMepoB AOMKHbI CTPOro
cobnopgatbcA npaBuna TeXHUKUM 6e3onacHOCTU, U3NOXeHHble B pa3sgene 7
"YkazaHua mMep 6e3onacHOCTM" U B HOPMAaTMBHO-TEXHUYECKUX AOKYMEHTaXx,
AEeNCTBYHOLMX HA NpeanpuaTMn-NnoTpedbuTene.

14.2. NMockonbKy Npu ycTaHOBKE YrbTPa3BYKOBbIX U3ny4vatenen u
yCTaHOBKe HyINns pacxogomMepa 3JeKTPOHHbIA GNOK AOMmKeH HaxoauTbcs B
HenocpeacTBEHHON GNM30CTH K U3ny4aTernsiM, TO OKOHYaTeNbHY YCTaHOBKY
M noAKnio4veHWe INEeKTPOHHOro Onoka cneayetT MNpPoOvM3BOAUTL nocne
BbINOJIHEHUS 3TUX MYHKTOB.

YcraHoBky B3-1 pgnAa kommepyeckoro y4yera peKoMeHAyeTcs
BbINONHATbL B MeTannM4eckom Likadgy co CMOTPOBbLIM OKHOM U NeTnAMU Ans
onnom6upoBaHus; Takke B3-1 MoxeT ObiTb ycTaHOBNEH Ha NPUGOPHOM
wmTe, NynbTe yrnpaBreHus, Ha CTone, Ha KPOHLUTEeMHaXxX U np.

He ponyckaetca yctaHoBka B3-1 BOGNM3u OGartapen oTonneHus,
ANEeKTPUYECKMX NeYen U APYrux UCTOYHMKOB TeMna, a TaKkke B NOMELLEHUAX,
B KOTOpPbIX TeMnepaTypa Bo3gyxa MoOXeT BbIXOAUTb 3a npeferbl, yka3aHHble

B pasgene 4 "TexHM4eckue gaHHble".

15. HACTPOWKA TOKOBOI'O BbIXOOA

15.1. Ecnu npu6op o6opyaoBaH 6510KOM TOKOBOro BbixoAa, TO
BO3MOXHa HacTpouka 3aToro 65oka. [insa Bxoaa B PeXXUM HaCTPOMKM TOKOBOTO

BbixoAa Heo6xoauMo HaxaTtb kKHonky "M". Ha gucnnee nosiBMTCA Hagnuchb:

"MeHto nonb3oB-na”
HaxaTnem kHonku "MpocmoTp 11" unu "MpocmoTp " HeoGxoaumo doitTu po
NYyHKTa MEHI0

BbIxooHoOM curHan
MOCTOSIHHbIN TOK

M HaXaTb KHonky "BBoa". Ha aucnnee nosBuTcsa coobuieHue
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[Awnana3soH

X.. X mMA
OnA M3MeHeHUs Auana3oHa BbIXOAHOro TOKa HEo6XOAMMO HaXaTb KHOMKY
"Beoa". B neBoM HMXHeM yrny gucnnes NOsABUTCA MUraroolMi Ksagpat —
npurnaweHue K U3MeHeHMIo 3HayeHus. Haxatne kHonku "Mpocmotp 11" mnu
"MpocmoTp " npuBemeT k nepe6opy BO3MOXHLIX AMANA3OHOB BLIXOAHOIO
curHana noctosiHHoro Toka: 0..5 mA, 0..20 mA, 4..20 mA. ®dukcauus
BbIOPaHHOro 3Ha4yeHuUsi NPoOM3BOAUTCA HaXaTuem KHonku "BBoa", oTMeHa
BBEeAEHHOro Haxatuem kKHonku "M". lNpn ogHoOHanpaBNEHHOM MW3MepeHuun
pacxona BbIXOAHOW TOK MPOMOPLMOHANeH TeKyleMy pacxoay, ¥ MakCUMyM
TOKa COOTBETCTBYeT MaKcumanbHomy pacxopny. [pu paByHanpaBneHHOM
M3MepeHun pacxoda BbIXOAHOW TOK MPOMOPLMOHArNeH MOAYI0 TeKyLllero
pacxopaa. NMocne nameHeHUs1 HacCTpoeKk G10Kka TOKOBOro Bbixoaa Heo6xoaumMo

HeCKOJIbKO pa3 HaXxxaTb KHonky "M", AoGuBLUMCHL Nepe3arpy3ku pacxogomMepa.

16. HACTPOWKA UMMNYNbCHOIO BbIXOOA

16.1. Ecnn npubop ob6opyaoBaH 6510KOM MMMYNbCHOrO BbiXoda, TO
BO3MOXHa HacTpoWka 3Toro 6noka. [na Bxoga B peXUM HaCTPOWMKMU
MMMYNbCHOro BbIXoAa Heo6XoA4UMO HaXaTb KHonKy "M", pacnonoXeHHyr
nopA Kpblwkon npubopa. Ha aucnnee nosABUTCA HaANUCH:

"MeHro nonb3oB-na”
HaxaTuem kHonku "Mpocmotp " unu "Mpocmotp U" HeoGxoammo poitTu fo
NyHKTa MeHIo
BbixogHoM curHan
HopMmup. UMnynbe
M HaXxaTb KHomnKy "BBopa". Ha aucnnee nosiBuTCA coobLieHne

Bec nmnynbca, m
[uncneHHoe 3HauyeHune 0,01 - 500]

16.2. Ecnu Heo6xoAMMO BBECTU HOBOE 3Ha4YeHMe Beca MmMnynbca, To

cnegyeT Bocnonb3oBaTbcs kHonkov "BBOM", nocne Yero crapwuin paspsg
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YUCNIEHHOro 3Ha4eHUs BbIOENUTCA KypcopoM. YBeNnu4YeHue Ha eauHuuly
3HaYeHUs paspsaa, BbIAENEeHHOro KYpPCOPOM, OCYLIeCTBASETCS KHOMKOW
"APXUB", nepemelyeHmne kypcopa kHonkoii "Mpocmotp fI". HoBoe 3HaueHune
3anucbiBaeTcs B NaMATbL NpuGopa ¢ nomMowbio kHonku "BBOL". Ecnun HoBoe
3Ha4YeHue HEKOPPEKTHO, TO Nocsie CoobLeHus

HEKOPPEKTHOE
SHAYEHME

Ha Aucniee BHOBb MNOSABUTCA CTapoe 4YucreHHoe 3Ha4veHue. [pusHak

KOPPEKTHOCTU YKa3aH B crieAyroLlieM NyHKTe.

16.3. lNepexoa Kk cnepywuwemy napameTpy -— OsumesibHOCMb
8€c08020 UMMY/bCa — OCYLLECTBISAETC C NOMOLWBLIO kKHonku "MpocmoTp M
unu "Mpocmotp U". Ha aucnnee nosiBnsietcs coobeHme:

ONUT. UMNYNBCA, C
[yncneHHoe 3Ha4yeHue (0,1 - 10)]

[Ons BBOga HOBOro 3Ha4eHUsi O4NUTENbHOCTU UMNYyJbCca Heo6Xo0aMMO
HaxaTb kHonky "BBO", nocne 4yero crapwum paspsg YACNEeHHOro 3Ha4yeHus
BblOeNUTCA KypcOpoM. YBenu4yeHWe Ha eguHULY 3HavyeHUsa paspsaa,
BblAeNeHHOro Kypcopom, ocyliecTBnseTcsa kHonkon "APXUB", nepemelleHue
Kypcopa - kHonkou "Mpocmotp fI" unm "Mpocmotp U". HoBoe 3HaueHue
3anucbiBaeTcs B NamMsATb npubopa c nomolubio kHonku "BBOMA". Ecnu HoBoe
3Ha4yeHNe HeKOPPEKTHO, TO Nocrie Coo6LWeHust

HEKOPPEKTHOE
3HAYEHUE

Ha gucnnee BHOBb NOSABUTCA CTapoe YUCIIeHHOe 3Ha4YeHue.
16.4. [lpu npoepaMmupogaHuu YucsieHHbIX 3Ha4YeHuUl eeca uMnynbca

U e20 AnumesibHOCMU OOJHKHO 8bIMOJIHSIMbCSI COOMHOWeHUe:
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1,1 (0numenbHocmb umnynsca, [c] )

5 [6ec _umnynvca, m*] #3600
O max[a® /4]

Ecnu ykaszaHHoe HepaBeHCTBO He BbIMOJIHAETCA, TO npum

-01[¢]

nepesarpyske Unu BKIHOYEeHUU Npubopa BbIBOAUTCS COOOLLEeHMe:

NMAPAMETPbI
HECOBMECTUMbI

KOTOpoOe yAepXuBaeTcsl B Te4eHue 3 c.
16.5. Mocne M3MeHeHMUA HACTpPoeK Onoka MMNYNbCHOro BbiIxoAa
HeobX0AMMO HEeCKONbKO pa3 HaxaTb KHonky "M", nobmBlMCb nepesarpy3ku

pacxogomepa.

17. HACTPOWKA PEJNIEMHOIO BbIXOOA

17.1. Ecnn npmuGop obGopyaoBaH OGNOKOM perieMHOro BbiXxoga, TO
BO3MOXHa HacTpoWka 3Toro 6noka. [ns Bxoga B peXuM HaCTPOWMKMU
penerHoro BbixoAa He0O6XxoAMMO HaxaTb KHomnKy "M", pacnonoxeHHyl nop
KpbILWKOM npubopa. Ha aucnnee nosABMTCA HaanNucCh:

"MeHro nonb3oB-na”
HaxaTtuem kHonku "Mpocmotp 11" unu "Mpocmotp " HeoGxoanmo poitTu ao
NyHKTa MeHIo

PENEWHbIN
BbIXO[

17.2. [Oanee ycTaHOBKa NapameTpoB pefieMHOro cwurHana
ocyuwiecTBnsieTcas ¢ nomowbi kHonku «BBOO». Ha pucnnee ponxHo
NnosiBUTbLCS cOooOLleHue:

3AMbIKAHUE MPU
[uncneHHoe 3HauyeHme] % oT Qmax

T.©6 KOHTAaKTbl perie 3aMbIKaloTCA Npu AOO0CTUXEeHUU pacxoaom 3apgaHHoro

YUCINEeHHOro 3Ha4eHus.
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Ecnu HeoGxoauMmo BBeCTM HOBOE YMCIIEHHOE 3Ha4vyeHue, To creayeT
Bocnonb3oBaTbcA kHonkom "BBOMO", nocne 4ero crapwui paspsg
YMCNEHHOro 3Ha4eHUs BbIAENUTCA KYpPCOpOM. YBenuyeHue Ha eauHuLy
3Ha4YeHUA pas3psaa, BbIAENEeHHOro KypCOpOM, OCYLIeCTBNSAETCA KHOMKOM
"APXUB", a nepemeLieHue Kypcopa - kHonkou "TMpocmotp " unu "MpocmoTp
U". BHOBb BBeAeHHOe 3Ha4YeHMEe He [OOMKHO ObITb PaBHO 3HAYEHUIO
pa3MblkaHUA KOHTaKToB. BbiOpaHHOe 3HauyeHue 3anucbiBaeTcsi B NamsATb
npubopa ¢ nomowbi kHonku "BBOA". Ecnu HaGpaHHOe 3HaveHue
KOPPEKTHO, TO OHO OCTaeTCA Ha Aucnsiee, B NPOTUBHOM cJlyyae Ha gucnnee
NOAIBNAETCA U yAepXKMBaeTCA B TeyeHue 3¢ cneayiollee cooblieHme:

HEKOPPEKTHOE
3HAYEHUE

a 3aTeM TMOSIBUTCH CTapoe YUCIieHHOe 3HaveHue. 3HayeHue 3aMblKaHUSA
KOHTaKTOB AOJKHO OTNNYATbLCA OT 3HAaYEeHUS UX pa3MblKaHUS.

17.3. Nepexoa Kk cnepylowemMy napameTpy — 3Ha4yeHue pacxoda, rnpu
KOmMOpOM KOHMakKmbl pesie pa3MbIKalomcsi — OCYLLeCTBISIETCA C NMOMOLbIO
kHonkn "Mpocmotp " unm "Mpocmotp U". Ha paucnnee noseutcs
coobLeHue:

PA3MbIKAHUE NPU
[uncneHHoe 3Ha4eHue] % oT Qmax

Ecnu Heo6xogMmMo BBeCcTM HOBOE 4YUCIIeHHOe 3Ha4yeHue pacxopa,
NpyY KOTOPOM KOHTaKTbl peryie pa3MblKaloTcs, TO criegyeT BOCNONb30BaTbCs
kHonkon "BBO[", nocne u4ero cTtapwuin paspsan YMCIIEHHOro 3Ha4yeHus
BblOeNUTCA KypcOpoM. YBenu4yeHWe Ha eOguHUULY 3HavYeHUsa paspsaa,
BbIAENEHHOro  KypcopoM, ocyllecTBnsietca kHonkon "APXUB", a
nepemelieHme Kypcopa - kHonkoi "lMpocmotp 1" wnu "Mpocmotp U
HaGpaHHoe uucnoBoe 3HavyeHuWe 3anucbiBaeTcss B NamAaTb npubopa c
nomMoublo kHonku "BBOA". Ecnu HaGpaHHOe 3Ha4YeHMe KOPPEKTHO, TO OHO
ocTaeTcs Ha gucnree, B NPOTUBHOM criy4yae Ha Aucnree MOSABNSAETCA WU

yoepxuBaeTcd B Te4eHUe 3c cneayikoulee cooGLeHue:
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HEKOPPEKTHOE
3HAYEHUE

a 3ateM NOSIBAUTCA CTapoe YMCIeHHoe 3Ha4yeHue. 3HauveHue 3aMblKaHWUs
KOHTaKTOB AOMKHO OTNINYaTbLCA OT 3HAYEHUS1 X pa3MblKaHUA.

Bo3BpaT u3 pexuma "YCTAHOBKA MNAPAMETPOB PENEWHOIO
BbIXOOA" B pexum «U3MEPEHUA» ocywecTtBnseTca ABYKpaTHbIM

Ha)Xxatem KHonku «My».

18. HACTPOWKA UHTEP®EWNCA RS232 (RS485)

18.1. Ecnu npubop ob6opyanosaH uHTepdenncom RS232 (RS485), To
BO3MOXHa HacTpowka 3Toro 6noka. [na Bxoga B peXuM HaCTPOWMKMU
MHTepcherica HeobxogumMo HaxaTb KHonky "M". Ha pucnnee nosiButcs
Hagnuchb:

"MeHto nonb3oB-na"
HaxaTuem kHonku "Mpocmotp " unm "Mpocmotp U" HeoGxoammo poitTy no
NyHKTa MeHIo

WUHTtepdberic
[Tun]

rae [Tun] 3aBMCUT OT yCTaHOBNEHHOro B Npubop uHtepdenca.
18.2. "RS-485". Haxatue kHonku "BBoa" npuBegeT K Bxogy B
HaCTPOMKU CBA3U:

Anpec

[uncneHHoe 3Ha4veHue]

YcTaHOBMNeHHbIe U3rOoTOBUTENEM NapaMeTpbl CBA3U Npuéopa COOTBETCTBYIOT
napamMmeTpam, yCTaHOBJIEHHbIM MO YMOJI4aH1I0O B KOMNbIOTEPHOW Nporpamme
"CurHyp ©6asa paHHbIX". [OnA U3MeHeHUA 3HayYeHMsA CceTeBOro apgpeca
HeobXxoAMMO HaxaTb KHoMnKy "BBopa". B crapliem paspsge 3HaueHus agpeca
NOSIBUTCA MUralowun NpAMoOyronibHUK. M3MeHeHMe 3HayeHus BbiIGpPaHHOro

paspsija  OCylecTBNAETCA HaxaTtuem KHonku "ApxuB", nepexoa K
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cnepyrowemy paspsigy — kHonkon "lMpocmoTp U" k npeabiayLemMy — KHOMKOM
"Mpocmotp fI". ®uKcaunUa BLIGPAHHOrO 3HAYEHWsi NPOU3BOAUTCH HaXaTMeM
KHonku "BBoA", oTMeHa BBejeHHOro - KHonkon "M".

Ons nepexopa K cneaylolwemy napameTpy Heo6xoAuMMO HaxaTb
kHonky "MpocmoTp U". Ha ancnnee nosButcs coobleHme:

CkopocTb, 6ut/c
[yncneHHoe 3Ha4YeHue]

18.2.1. [inA n3aMeHeHMsi CKOPOCTU CBA3N HEOOXOAMMO HaXaTb KHOMKY
"Beoa". B neBoM HMXHeM yrny gucnnes nNosiIBUTCA MuUralowmm KBagpaTt —
npurnaweHue K UsMeHeHUto 3HauyeHus. Haxatue kHonku "Mpocmotp 1" unu
"MpocmoTtp U" npueemeT k nepeGopy BO3MOXHLIX BapMaHTOB CKOPOCTM
cBasu: 1200, 2400, 4800, 9600 Owut/c. Pukcaumsa BbIOGPAHHOrO 3HA4YeHUA
NpoOM3BOAUTCA HaxaTuem KHonkum "BBoa"”, oTmMeHa BBeOEHHOro - KHOMKOM
"M".

[ns nepexopa K cnepylolleMy napaMmeTpy Heo6XoAMMO HaxaTb
KHonKy "lMpocmoTtp U". Ha aucnnee nosiBUTCA coobLieHue:

KoHTponbHbIN OUT
HeTt

18.2.2. AnA M3MeHeHUsA KOHTPONbLHOro 6uTa HeobXxoAMMO HaXaTb
kHonky "BBop"”. B neBoM HMXHeM yrny Agucnnes MNOSABUTCA MUrarowmmn
KBagpaT — npurnaweHune K UW3MeHeHUK 3HayeHuAa. HaxaTue KHOMKu
"Mpocmotp fI" unu "Mpocmorp U" npueBemeT k nepeGopy BO3MOXHBIX
BapMaHTOB KOHTPOJSIbHOro 6uTa: HeT, YeT., HeyeT. Pukcaumsa BbIGPaAHHOro
3Ha4YeHUA NPOU3BOAUTCA HaxaTumem KHonku "BBop"”, oTMeHa BBeAeHHOro -
KHonkou "M".

18.3. "RS-232". Y atoro nHtepdenca Hactpoek HeT. [locTyneH Tonbko
peXuMm npoBepKu, AnNsi BXxoda B KOTOPbIN HEOGXOAMMO HaXaTb KHOMKY
"BBopa". Ha gucnnee noaBurtca coobLieHue:

TecT
pa3pbIB
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Mpw 3aMbiKaHUKN KOHTAKTOB 2 1 3 kneMMHon konoaku "k OBM" n ucnpasHom
MHTepcperice coobweHune "paspbiB" [OMKHO CMEHUTbLCA COOGOLeHnem
"ycnex". Ecnu aaHHble NPUHMMAIOTCA C UCKaXXeHUSIMU, NOSIBUTCA coobLleHue
"uckaxxeHue". Bbixog M3 pexumMa NpPOBEPKU OCYLIECTBMAAETCA HaxaTtuem
KHonku "M".

18.4. Mocne wu3meHeHUA HacTpoeKk 6rfioka MMNYNbCHOrO BbiXoAa
Heo6Xo0AMMO HEeCKONbKO pa3 HaxaTb KHonky "M", nobuBlMCb nepesarpys3ku

pacxogomepa.

19. MPOCMOTP PE3YJIbTATOB U3SMEPEHUN

19.1. Pacxogomepbl 0OGCNyXUBalOTCA OMepaTtopoM, 3HAKOMbIM C
paboTon  pagMoO3NEeKTPOHHOW  annapatypbl, MW3yYMBLUMM  HacToslee
PYKOBOACTBO MO 3KCNyaTauMyM pacxogomepa U npoleawnM UMHCTPYKTax no
TexHUKe 6e3onacHOCTU Npu paboTe c INEKTPOTEXHNYECKMM O0GOpyAOBaHUEM.

19.2. lMNocne nopkn4YeHUsA pacxogomepa K NUTaloOWen cetu
BbINOJIHAETCA nporpaMmmMa camoguvarHoctupoBaHusa W, B Cliy4yae ee
NonNoXwuTenbHOro UCxXoAa, aBTOMaTM4YeCKUM YCTaHaBNMBAETCA  Pexum
OTOOpaXeHUsi TEKYLUMX 3HAYEHUW M3MEpAEMbIX BENUYMH (panee — pexum
"U3MEPEHUA").

B aTom pexume Ha nepBYyI0 CTPOKY AUCNIes BbIBOAUTCS
HauMeHoBaHue 1
pa3mMepHOCTb U3MePSIieMOW BeJNIMUYMHBI, Ha BTOPYHO CTPOKY — ee YMcnoBoe
3Haue-Hue. lNepexon oT ogHOM OTOOpaXKaemMon BENMYMHBI K APYromn

ocyLlecTBRseTCA C nomolbkto kHonok "Mpocmotp T, "MpocmoTp U,
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Ta6nuya 21

BenuuuHbl, oTobpaxaemble B pexume "U3MEPEHUA" ans

OAHOHanpaBJieHHOro uaMepeHus NOToKa

Bupa cooOueHnsa Ha gucnnee

Bug nsmepsiemon BenninHbI

O6bem, m° CyMmapHoe 3HayeHue ob6bemMa XWUOKOCTH,
YyucrieHHoe NpoTeKwen B  NPSAMOM  HanpasBneHUU
3HayeHue (HanpaBneHne NOTOKa XMAKOCTM coBNaaaeT ¢
HanpaBneHuem cTpernku Ha musny4atensx) (8
mHpekc[] AECATUYHbIX pa3psiaos)
Hapa6oTka, 4. MUH. Bpemsi cymmupoBaHus obbema B Hacax M
yncreHHoe MUHYTax (8 AecATUYHBIX pa3psanoB)
3HauyeHue

Pacxopn, Ky6. M/4
YyucneHHoe
3HaveHue O
MHAOEeKC

3HayeHMne 06LEMHOro pacxoaa

CkopocTb, M/c
4ynucneHHoe
3HayeHue O
MHOEKC

CKOpoCTb NOTOKa

Hata n Bpems

Tekywme paTta 1 Bpems B chopmare:
[yncno. mecsil. rog — 4achbl : MUHYThI]
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Tabnwuua 2-2

BenuuuHbl, oToGpaxaemble B pexume "USMEPEHUA" ansa

ABYyHanpaBJfieHHOro uaMmepeHus NOoToKa

Bug coolLeHusn Ha

aucnnee

Bug namepsiemon BeNIMUMHLI

O6bewm, z m°
YMCrieHHOe 3Ha4YeHune
unpekc]

CymMapHoe 3Ha4yeHue o6bema XWUOKOCTH,
npotekKwenm B NpssMOM U  oOGpaTHOM
HanpaBneHusix (8 AecATUYHbIX pa3psaoB)

O6bem 1, M°
YMCreHHOe 3HaYeHune
MHAEKC

CyMmmapHoe 3HayeHuMe oOO6bemMa XWAKOCTH,
npoTekwen B MNPAMOM  HanpaBneHUM
(HanpaBneHne NOTOKa XMAKOCTM coBnagaeT c
HanpaBneHueM CTpenku Ha usnydatensix) (8
AEeCATUYHbIX pa3psifaoBs)

O6bLem 2, M°
YMCnEeHHOoe 3Ha4YeHune

CymMapHoe 3HavyeHue obGbema XKWOKOCTH,
npoTeKwenm B OOpaTHOM HanpaBrieHUU

MMUH.
YUCIIeHHOe 3Ha4YeHune

uHpekc[] | (HanpaBneHue noTtoka XUaKocTU
NPOTUBOMONOXHO HanpaBNeHUI0 CTPENnKU Ha

usny4arensix) (8 AecATUYHbIX pa3psaaoB)
Hapa6oTtka 4. | Bpemsi cymMupoBaHuss o6bema B 4acax M

MUHYTax (8 pecATUYHbIX pa3psaaoB)

Pacxopn, Ky6. m/4
YnUCrieHHOoe 3HaYeHue
WHOEKC

3HayeHne o6EMHOro pacxoaa

CkopocTb, M/c
YuCreHHoe 3HaveHue

O

UHAEKC

CKOpOCTb noTOoKa

Oata v Bpemsi

Tekywme aata n Bpems B chopmare:
[4ncno. mecsil. roq — 4achbl : MUHYTbI]

19.3. MNMpu oTOGpaXeHMN 3HAYEHUN CYMMaApPHOro (MHTerpanbHoro)

obbema, pacxofa U CKOPOCTM MOTOKa XMAKOCTM B MPABOM HWXHEM yrny

aucnnes BbIBOAUTCH UHAEKC aMnnuTyAabl ynbTpa3dBykoBoro curHana (0....9).

N3MepeHUs BbINOMHAIOTCA KOPPEKTHO NPU 3Ha4YeHUsAX aToro uHaekca (1...9).
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19.4. Ecnu pe3ynbTaThl UAMEPEHUI pacxofa NpeBbIWAlT 3HaYeHne
YCTaHOBNEHHOTO BepXHEro npegerna M3MepeHusi, TO Ha Aucnrnee BMeCTO
3Ha4YeHUW pacxofa U CKOPOCTU NOTOKa NOSABNsSIETCA CoobLeHne

Q > Qmax, V > Vmax

20. MPOCMOTP APXNBOB

20.1. B namMAaTK pacxogomMepa XpaHATCA YeTbipe apXMBa AaHHbIX:

novyacoBo# apxuB 3a nocnenHne1925 yacos;

NMOCYTOYHbIN apXxuB 3a nocnegHue 2200 cyTok;

apxuB nepepbiBOB Yy4yeTta Ha 100 nocnegHux BKNOYEHUMA U
BbIKIOYEHUH;

apxvB napameTpoB Ha 20 nocnegHUX N3MEHEHU NPOrpaMmMUpyemMbIxX
nonb3oBaTenem napameTpoB pacxogomepa.

20.2. AnAa nepexona 13 pexuma "UsmepeHnsa” B pexum "MouyacoBon
apxmB" HeobxoAuMMO BocCnonb3oBaTbCA KHonkou "ApxuB" Ha pgucnnee
nosiBUTCA cooOLUeHMe:

MouacoBou apxuB

B 3TOM apxuBe XpaHATCA 3HAa4YeHUA CyMMapHOro (MHTerpanbHOro)
obbema (konuyecTBa) npolweAlwen no TpybonpoBoay  KUAKOCTH,
3adpMKCMpOBaHHbIe MO UCTEYEHUN KaXAOoro Yyaca B TevYeHue nocnegHux 1925
yacoB. [InAa BxoAa B apXuMB Hago BoOCMoNb3oBaTbCs kHonkom "BBop"”. Ha
aucnrnee NosiBUTCA coobLieHune:

[uncno. mecsil. roa — 4achbl : MUHYTbI]

[uncneHHoOe 3Ha4YeHue, m° ]

Onsa aBuxeHusa B rmy6b apxuBa ucnonb3yeTcsi kHonka "lpocmoTp
U", a pna pBuxeHMs no apxuBy B OGPaTHOM HanpaBREHUM MCNOMNbL3yeTcs
kHonka "Mpocmotp 1",

lns yckopeHHOro nepeABWXeHUs1 No apxuBy kHonku "MpocmoTp 1,

"MpocmoTp U" Heo6xoanuMo yaepxmBaTh HaxaTkiMu 6onee 3 c.
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Bo3spaT u3 nw6oro nyHkta pexuma "MOYACOBOW APXUB" B
pexum "UBMEPEHUA" ocywecTBnsieTcs ¢ nomoubio kHonku "APXUB".

20.3. Ona nepexoga u3 pexuma "U3MEPEHUA" B pexum
"MOCYTOYHbIA APXUB" Heo6xoaMMo Bocnonb3oBaTbLCA KHonkow "APXUB".
Ha aucnnee nosiBuTCcAa cooblieHune:

NOYACOBOW APXVB

3atem Heo6xoAuMMO BocCMoONb30oBaTbCA KHomkamu “Mpocmotp M

"MpocmoTp U", no nosBneHus Ha aucnnee coobLieHUSA:
MOCYTOYHbIV APXMB

B 3Tom apxuBe XpaHATCA 3Ha4YeHUS CYMMapHOro (MHTerpanbHoOro)
ob6bemMa (KonuyecTBa) npoweawen Mo Tpyb6onpoBoady KUAKOCTH,
3achuKCcMpoOBaHHbIE MO UCTEYEHUMN KaXAbIX CYTOK B Te4eHue nocnegHux 2200
cyTok. [ina Bxoga B apxuB Hago Bocnonb3oBaTbcA kHonkou "BBOMA". Ha
Aucninee NoABUTCA COOGLLEHME:

[uncno. Mecsl. roa — Yacbl:MUH.]
[uncneHHoOe 3Ha4YeHMe, M ]

Ona aBuxeHMA B rmybb apxuBa ucnosnb3yeTcsi KHonka «lpocmoTp
U», a ans aBwxeHns no apxueBy B 06paTHOM HanpaBfieHWM UCNONb3yeTcs
kHonka «MpocmoTp 1».

[Ons ycKOPEeHHOro NepeaBVXeHUs No apxuBy kKHonku «MpocmoTp My,
«MpocmoTp U» HeoBxoaumo yaepxmBaTh HaxaTbiMu Gonee 3 c.

Bo3BpaT u3 nw6oro nyHkta pexuma "MOYACOBOW APXUB" B
pexum "USAMEPEHUA" ocywecTBnsieTca ¢ nomowbio kHonku "APXUB".

20.4. Ona nepexogma u3 pexuma "UIMEPEHUA" B pexum
"MEPEPbIBbIl YYETA" Heo6xoanmo Bocnonb3oBaTbcA KHonkon «APXUB» Ha
Aucniee NosABUTCA COOGLLEHME:

NOYACOBOW APXVB

3ateMm Heo6xoaMMO BoOCMONb30BaTbCA KHonkamu “lpocmoTp ",

"MpocmoTp U", Ao nosiBnenuns Ha gucnnee coobLieHUsA:
NEPEPbLIBbI YYETA
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B atom apxuBe xpaHAaTcA Aatbl U Bpems nocnegHux 100 nepepbiBOB yyeTa
Ecnu Bocnonb3oBaTtbca kHonkon "BBOA", To Ha gucnnee noaBuUTcA
cooOLeHue:
OT [uncno. mecsl. roa.— Yac:MuH.]

0O [uucno. mecsl. roa — Yac:MUH.]

npu 3TOM Ha BepXHel CTpoKe oToGpaxaeTcs AaTa U BpeMs Hayana nepepbiBa
yyeTta (nponapaHue nNWTaHMA WM BHYTPEHHSI1  HEUCNPaBHOCTb,
oGHapyxuBaemasi cpeAcTBaMU CaMOANArHOCTUKM), a Ha HUXKHEW CTPoKe AaTa
M BpeMsi OKOH4YaHUs NnepepbIBa y4eTa.

Onsa aBuxeHus B rmy6b apxuBa ucnonb3yetcsi kHonka "lpocmoTp
U", a gna pBuXeHus no apxuBy B 06paTHOM HanpaBREeHUM UCMONb3yeTcs
kHonka "MpocmoTp 1"

Ons yckopeHHOro nepeaBWXeHUA No apxuBy kHonku "Mpocmotp fI*,
"MpocmoTp U, Heo6xoauMo yaepxuBaTh HaxaTsIMu Gonee 3 c.

BosBpart u3 nboro nyHkra pexuma "MEPEPbIBbl YHETA" B pexum
"U3MEPEHUSA" ocywecTBnsieTca kHonkon "APXUB".

20.5. Ona nepexopa m3 pexuma "M3AMEPEHUA" B pexum "APXUB
NMAPAMETPOB" Heo06xooumo Bocnonb3oBaTbcA KHonkon "APXUB" Ha
Aucnrnee NosABUTCA COOGLLEeHuMeE:

NOYACOBOW APXUB

3aTtem Heo6xoaMMO Bocnonb3oBaTbesi kHonkamu «Mpocmotp fl»,

«Mpocmotp U», oo nosBneHus Ha amcnnee coobLieHus:
APXUB NMAPAMETPOB

B aTtom apxuBe xpaHATCA AaTbl U BpeMA nocrneaHnx 20 nameHeHUn
nporpamMmmupyembix napaMmeTpoB pacxogomepa.

Ecnun Bocnonb3oBatbcs kHonkon "BBO/", To Ha aucnnee nosiBUTCA
coobuieHue:

[yncno. mecsu. roq — 4ac : MuH.]
[uncneHHoe 3HaYyeHMe, Ha3BaHMe napameTpa]
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Ha BepxHel CTpoke Aucnnesi oTobpaxaeTcsa AaTta U BpemMA WU3MEHeHUs
nporpamMmmupyembix napameTpoB npubopa, npousBeAeHHOro
nonb3oBaTerieM, a Ha HMWXHEW CTPOKe - YUCMEeHHoe 3Ha4yeHue
nporpaMmmMmpyemMbix napameTpoB npubopa. C nomowbro kHonku "BBOO"
MOXHO NpPOCMOTPeTb NporpaMmupyembie napameTpbl pacxogomepa
(avameTtp TpyGonpoBoaa Dy, TMn XuAKoCcTH, BepXHWUWA npeaen usMepsieMoro
pacxoga Qmax, BENMYMHA KOMMEHCAUMW cABUra XapakTepucTUKU npubopa
Vevew). lMepexon Kk npeabigywierd 3anucu OCyLECTBRASETCA € MNOMOLLbIO
kHonku "MpocmoTp .

ns yckopeHHOro nepeaBWXeHUs No apxuBy kHonku "MpocmoTp ",
"MpocmoTp U" HeoGxoammo yaepxmeaTs HaxaTbiMu Gonee 3 c.

BosBpaTt 13 nwboro nyHkta pexuma "APXUB MNMAPAMETPOB" B
pexum
"M3MEPEHUA" ocywecTBnseTca kHonkon "APXUB".

21. BbiIBO4 NH®OPMALIMN HA KOMIMbIOTEP

21.1. BeiBog uHcpopmaLmm Ha KOMNbIOTEpP Yepe3 uHTtepdenc RS-232.

21.1.1. MoAknOYUTL pacxoaoMep K KOMNbLIOTEPY B COOTBETCTBUM CO
cXemMon coeAuHeHun, NpuBeAeHHON B NPUNoXeHUn 6 (AnNuHa NUHUK CBA3U He
6onee 15 m).

Onsa cuutbiBaHMA MHGOpMauum ¢ npubopa yepe3 uHtepdenc RS-232
npunaraetcsa nporpamma «CurHyp 6a3a AgaHHbIx». C ee NMOMOLLbK MOXHO
nony4ymTb TeKyliMe 3HayeHusi o6bLeMHOro pacxopga M CKOpPOCTM MOTOKa, a
TaKke COAEPXKMMOE apXMBOB: MOYACOBOro, MOCYTOYHOrO, W MNepepbLIBOB
yyera.

21.2. BbiBog nHcpopmaumm Ha kKoMnblOTEp Yepe3 uHrepdenc RS-485

21.2.1. MopknounTb pacxofgomep K KOMNbHOTEPY B COOTBETCTBUM CO
cXeMoM coeavHEeHUNn, NpuBeAeHHON B NpUnoxeHuu 6 (AnvHa nuMHMKN CBA3U He
6onee 1200 m). Onsa nodknrwyeHuss K KoMmnbromepy uHmepgelica RS-485

Heobxodum KkoHeepmop RS232 — RS485.
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Onsa cuuTbiBaHMA MHdOpMauum ¢ npubopa Yepes uHtepdenc RS-485

npunaraetcA nporpammMa «CurHyp 6asa AaHHbIX». C ee NMOMOLYLIO MOXHO

nony4ynTb TeKkyuwine 3Ha4deHusA o6bemMHoro pacxoga U CKOPOCTU NOTOKa, a

TaKXe cogepxumoe apxuBOB: No4YacoBOro, NOCyTOYHOro M nepepbIBOB

yyera.

21.3. Mpu ncnonb3oBaHUM MpPOrpaMM CTOPOHHUX Npou3BoauTenen

naysbl Mexgy 3anpocamu K npuGopy AomkHbI 6bITb 6onee 1 cek.

22. BOSMOXHbIE HEUCNPABHOCTU U METObI UX

YCTPAHEHUA

22.1. O6wue ykasaHus.

22.1.1. YcTpaHATb HEUCNPaBHOCTU [AONYCKaeTCA TONMbKO Npu

OTKNMK4Y€HHOM NMUTAHUWN.

22.1.2. MpoBepka pacxogomMepa nocrne ycTpaHeHUs oGHapyXeHHOoW

HeucnpaBHOCTU AOJXHaA Nnpon3BoanUTbLCA cneunaancTom no OGCHY)KVIBaHVIIO.

22.1.3. MNMepeyeHb Hanbonee 4YacTo BCTPEUAKOLIMNXCH UM BO3MOXHbIX

HeucnpasHOCTelN npuBeAeH B Tabn.3.

Taobnwuuya 3

HanmeHoBaHune BeposiTHasi npuumnHa Cnocob6 ycTpaHeHus
HeUc-NpaBHOCTY,
BHeLUHUe
nposiBrieHus 7]
ponon-HuTenbHbIe
NPU3HaKn
Mpn BKNoveHun | OTCyTCTBYyeT HanpsbkeHue | YCTpaHUTb NpUYUHY
nuTarolero HamnpsA- | ceTu OTCYTCTBUA ceTeBOro
XXEeHUs He ropuT HanpshkeHus
uncpoBon aucnnen | O6opBaH ceTeBoM kKaGenb | BoccTaHOBUTL ceTeBOM

Kabenb

UHOEKC aM-NnuTyAabl

B KIIeMMHOM Konogke

Meperopenu npego- | OTKNYUTL pacxogomep
xpaHnutenu FU1 n FU2 oT ceTU. OTKPbITb KPbILKY
B3-1; 3aMeHUTb
npepoxpa-HuTenu
MokasaHus O6pbIB kabens, | MpoBepuTb COCTOSIHMe
pacxogomepa HapylieHue Kabenss M KOHTaKToB B
paBHbI HYIO; | 3NIeKTPUYEeCKOro KOHTaKTa | KNeMMHbIX KonogKax
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yNnbTpa3BYy-KOBOro OcnabneHo HaTskeHue | MpounssecTtu

curHana paBeH | Lenoyex, cmecTunucb | nepeycraHoBky IMMM-1

Hyno yCTaHOBO4HbIe Npocunu.
OTcyTcTBME cmaskm | CHatb YU1(+V) n YU2(-V),
Mexay M3NyYallMMM | OYUCTUTL OT TPA3U U
noBepxHoc-Tamun YWU1(+V), | HaHecT cnon  HoBOM
YN2(-V) 7] CTEHKOM | CMas3ku
Tpy6onpoBopga.

52




MpoponxeHue Tabn. 3

HeucnpasHocmu, 06Hapy)KueaeMble cpedcmeamu camMolOua2HOCMUKuU

HanmeHoBaHue
HeUc-npaBHOCTY,
BHelWHUe
nposiBrieHus 7]
ponon-H1uTenbHble
NPU3HaKK

BeposiTHas npuumnHa

Cnoco6 ycTpaHeHus

HeucnpaBHocTb 1 -
5:
owmnbKa namMsaTm

OTtkas mu KpocXxeMbl
namMmaTm

OTnpaeka npu6opa opra-
HU3aLMN-U3rOTOBUTENIO

HeuncnpaBHOCTb 6 — 11
Owunbka Tanimepa

OTkas MUKpPOCXeMbl YacoB
peanbHOro BpemMmeHu.

OTtnpaBka npubopa opra-
HU3aUUU-U3rOTOBUTENIO.

HeuncnpaBHocTb 12:
He yCTaHOBIEHbI
yachbl

C6o# yacoB peanbHoOro
BpeMeHu

YcTaHOBUTB TeKyluue aaTty
M BpeMsA cornacHo n.9.2.2.

HeucnpaBHocTb 13:
Het cBsisn c TDC

OTka3 mukpocxembl TDC

OTtnpaBka npubopa opra-
HU3aUUU-U3rOTOBUTENIO.

HeucnpaBHocTb 14:
HedekT nutaHusa

HanpsixeHue nuTaHuA
npubopa meHee 187 B

MogknunTe npubop K
JINHUMN C  HanpshxeHuem
+22

BOo3AyLlHbIe Ny3bipu

220 ., B
HeucnpaBHoctb 15: | Tekyuwee 3HauyeHue | MepeycTtaHOBUTL BEPXHUMN
Q > Qmax pacxoaa 6onble | npegen M3MepsemMoro
MakcMmanbHOro WnuM B | pacxopa cornacHo n.9.2.4,
Tpy6onpoBoae

Mpu c6Goe 4acoB peanbHOro BpPeMEHUM B JEeBbl HWXHUIA yron

Aucnrnes AoNOJIHUTENIbHO BbIBOAUTCA TEeMHbIN NPAMOYrosfibHUK. Pacxon,omep

npoAomKaeT BbIYUCAATbL U (PUKCUPOBaTbL CyMMapHbIM 06beM, HO No4YacoBble

U NOCYTOYHbIE apXUBbI

He BeayTcA. Ecnn npum kaxaom BbIKNOYEHUN

pacxopomepa 13 cetn 220 B yacbl c6MBalOTCA, 3TO rOBOPUT O pa3psiXKEHHOMN

b6artapee.

Ona  ycTpaHeHua  nwobon

HeucnpaBHOCTMHU,

oGHapyxeHHoMn

cpeacrBaMm camoaunarHOCTUKu, HPUGOP c.nedyem nepedamb opeaHu3auyuu-

usa2omoeumeriro.
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23. TEXHWYECKOE OBCIYXXUBAHUE

23.1. O6wume ykazaHus.

23.1.1. TexHuyeckoe obGcnyxuBaHue MNpou3BOAUT nNpeAnpuaTHe-
notpebutens. CHumaTb nNOMObLI (MacTM4YHble nevyaTun) B Te4veHue
rapaHTUMHOIo CpoKa MMeeT NpaBo TONbKO NpeaAnpUATUE-U3roToBUTENb.

23.1.2. Mocne ycTpaHeHUA HeucrnpaBHOCTEN HEOGXOAUMO NMPOBeCTU
NpoBepKy pacxoAoMepoB Ha HopMaribHoe (hyHKLMOHUPOBaHMUeE.

23.2. TMpodmnakTuyeckoe obcnyxusaHve npoBOAUTCA pa3 B
nonropa.

23.21. Mpwu npodunakTU4ecKkoM oOOCnyXuMBaHUN MNPOBOAATCA
cneayrowme pabotbi:

BHELUHMA OCMOTP;

npoBepkKa YNCTOThI n3ny4awuen nosepxHoctu YU1(+V) nu YU2(-V);

npoBepkKa cocTosiHUA Kabens ceAsu mexay YU1(+V) n YU2(-V);

npoBepkKa cTeneHu HaTsXeHUs Lenoyek. B cnyyae ocnabnenuns Hata-
XeHUsA uenoyvek NOATAHYTb UX C MOMOLIbLIO HAaTAXHbIX BUHTOB ([MpunoxexHue
3)

23.2.2. Mepen npoBeaeHueM npocunakTM4eckoro obcnyxuBaHUA
OTKIMIOYMTb Pacxofomep OT CUITOBOW NUTAKOLLEN CeTU.

23.2.3. MNpoBeas noaroToBuTenbHble oOnepauuu, MNPUCTYNUTb K
npodunnakTMyeckoMmy obcnyxuBaHmio.

BHelHMI OCMOTP AOMKEH BKNOYaThb:

NpoBepKy COCTOAHUA Kabensi, coeguHsatowero YU1(+V) n YU2(-V) ¢
B3-1;

NpPoBepKY COCTOSIHUSA u3ny4arwwmx noBepxHocten YU1(+V) n YU2(-
V), Ha KOTOpbIX He J[OMKHO ObITb pXaBYWHbl (PXKaBYMHY YyAaANUTb
MernKo3epHUCTON HaxpayHowu Gymarown). Mepepn cHatuem YU1(+V) n YU2(-V)

crneayeTt OTMETUTb MECTO UX PacnosyioXXeHUsl Ha YCTaHOBOYHbIX Npodunsax.
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24. NPABUNA XPAHEHUA

24.1. YcnoBus XpaHeHUsi U TPaHCNOPTUPOBAHUA pPacxonomMepoB
OOIMKHbI OCYLLECTBIATLCA MO YCNoBUAM XpaHeHus 3 no MOCT 15150 (-30 °C <
t< 60 °C)

24.2. Pacxogomepbl B ynakoBKe NpeanpusiTUa-u3arotoBUTENns MoryT
XPaHUTLCA B YCIIOBUSIX KanuTanbHbIX OTanjiuBaeMbiX MOMELLEHUA MNpwu
OTCYTCTBMU B BO3AyXe NapoB KUCIIOT, Wefiouen U Apyrux BpeaHbIX BelecTB.

24.3. CpoK XpaHeHUsi pacxo4OMepoB B YNakoBKe nNpeanpusTus-

n3rotoeutend ogauH roa.

25. TPAHCMOPTUPOBAHME

25.1. YcnoBusi TpaHCNOPTUPOBaHMUA pacxoAoMepoB  AOJSIKHbI
COOTBETCTBOBaTbL YCMOBUAM TpaHcnopTuposaHus 5 no MOCT 15150 (-30 °C <
t < 60 °C).

25.2. TMepen TpaHCNOPTMPOBaAHMEM MNpPUOOPbI U OOKYMeHTauwus,
BXoAsiliMe B KOMMIEKT pacxofomMepa, AOIMKHbI ObITb YNakoBaHbl.

PekomeHayeTcsi UICNoNb30oBaTb TPAHCMOPTHYIO Tapy W MepPBUYHYIO

ynakoBKYy npeanpuaTua-n3rotoBuTens.
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26. NOBEPKA

26.1 NepBuyHaa noBepka pacxogomepa NPOBOAUTCA MPMU BbiNycke
13 NPOU3BOACTBA U NOCre peMOHTa.

MoBepka pacxomomepa mnocrie YCTPaHEHUS HeucnpaBHOCTEN, He
BNUSAIOLLUNX Ha MeTposiornyeckme XapaKkTepuCTUKU (3ameHa
npepnoxpaHuTenen, npoBoAOB, pa3bEMOB U T.MN.), He NPOBOAUTCA.

26.2. lNepuoaguyeckas mnoBepKa pacxogomepa MpPoBOAUTCA MNpuU
3KCNIlyaTalum He pexe ofHOro pasa B 2 roaa.

26.3. BHeouepegHass noBepka pacxogomMepa npoBOAUTCA NpwU
3aKcniyaTauuu B crieAyoLwmux cny4yasx:

1 - npu noBpexgeHuuM nnoMGbl U yTpaTe [AOKYMEHTOB,
NoATBEPXAAILMX NPOXOXKAEHME pacXo4oMepoM NepuoanvecKon NosepKu;

2 - npu BBOAe B 3KCMNJlyaTauuio nocne xpaHeHusi 6onee AByx ner.

26.4. MeToguka noBepKM pacxogomepa.

26.4.1. Onepauun noBepKu

Mpu npoBegeHUN TMOBEpPKUM [OMKHbI BbINOMHATLCA oOMepauum,
yKa3saHHble B Tabn.4

Tabnwuua 4

HanmeHoBaHue onepauuu Homep nyHkTa
MpoBepka BHewwHero Buaa 14.4.51.
Onpo6oBaHue 14.4.5.2.
OnpepeneHne OCHOBHOW NOrpeLuHOCTHU 14.4.5.3.

26.4.2. CpeacTBa NoOBepKu
26.4.2.1. Mpn npoBeaeHUM NOBEPKU [OIMKHbI ObITb MPUMEHEHbI

cpeacTBa U3MepeHul, ykasaHHble B Tabn.5.

56



Ta6nuuyab

Homep HavmeHoOBaHMe 3TanoHHOro cpeAacTBa WU3MepeHun unm
NYHKTa BCnomMmoraTtesibHOro cpeacrBa MNOBEpPKU; HOMep AOOKyMeHTa,
AOKYMEeHTa| pernameHTupyrowiero TexHn4eckme TpGGOBaHVIﬂ K CpeAacTBy;
no pa3psa no rocyfapCTBEHHOW MOBEPOYHOM cxeme u (unm)

noBepke MeTpoJiormnieckue n OCHOBHbIe TeXHNYEeCKUe XapaKTepUuCcTukumn

26.4.4 AmnepBonbTtmeTp Ll 4326 TOCT 8711-78, npeaenbl
nsmepenun 0-3 A, 0-300 B, knacc TouHocTn 4

Yactotomep [ 126 TOCT 7590-78, npepensl
n3mepeHuss ot 45 pgo 55 'y, knacc ToyHoctu 1,5

TepmomeTp  PpPTYTHbIW  CTEKNSIHHbIM, npeaenbl
namepenusa 0-55 °C, knacc TouHocTtu 0,1

McuxpomeTp acnupauuoHHbIW, npeaen U3MepeHus
[o 100 %, «knacc ToyHocTH 1

BapomeTtp TY 2504-1797-75, npepenbl uamepeHusi oT
600 oo 800 MM pT.CT.

26.4.5 PacxopomepHass yctaHoBka OPYKC-400, guanasoH
n3mepenHus 12,5 — 400 Msl‘l, norpewHocTb * 0,15%

PacxopgomepHas ycTaHOBKa YNBT, AnanasoH
namepenusi 0 — 20 m*/y, norpewHocTb * 0,3%

Pynetka nameputenbHas, metannuyeckas - 3MK3-10
AYT/1 TOCT 7502-89

Mpepen namepeHus 10 M; norpewHocTsb * 0,5 Mm

JonyckaeTci nNpuMeHeHMe ApPYruX CPeaACTB  U3MEpeHun ¢
aHanornyHbIMM UMY NY4YWUMU METPOJIOTMYECKUMU XapaKTepPUCTUKaMM.

26.4.2.2. Bce cpeactBa WM3MepeHUM [ONKHbl ObiTb NOBEpPEeHbl
opraHamu [ocypapcTBEHHOM  METPOSIOrMYECKOM ChnyXObbl U  uMeTb
pencTBylOWMe cBuaeTenbCTBa O NOBEpPKE WM OTTUCKUM MNOBepUTENbHbIX
KNnenm.

26.4.3. TpeboBaHuAa 6e3onacHoCTU

26.4.3.1. K npoBeaeHMI0O NOBEpPKU OOMYCKAaKOTCA nuua, uU3y4vyusLuue
PykoBoAacTBO No akcniyaTtauuu.

26.4.3.2. Mpn ycTaHOBKE U MOHTaXe pacxofoMepoOB AOJIKHbI CTPOro
cobnopgatbcA npaBuna TexXHUKUM 6e3onacHOCTU, U3NOXeHHble B pa3gene 7

"Yka3zaHua mep 6e3onacHocTu".
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26.4.4. YcnoBus noBEpPKU M NOAroToBKa K HEn
Mpu npoBegeHMM NOBEpPKU [AOMKHbI coGNAATLCA chepylowme
ycnoBwusi:
> TemnepaTypa okpyxaiowero sosgyxa (20 £ 5) °C;
» OTHOcuTenbHas BnaxHocTb oT 30 oo 80 %;
» armocdepHoe paBneHue ot 0,084 go 1 Ma (ot 630 go 800
MM pPT.CT.);
TemnepaTypa KOHTponupyemon cpeabl (Boabl) (20 * 5) °C;
nUTaHWe: OT CeTU MEePEeMEHHOro ToKa HanpskeHuem (220 =+
4,4) B, vacrtoToun (50 * 0,5) I'u;
» oTcyTcTBuMe BMOpauuu, TPACKW, MarHUTHOro MNons, Kpome
3eMHOro;
> nepea Hayanom MOBEPKM pacxoAomep AOMMKeH ObiTb
BblaepXaH B yKa3aHHbIX Bbille YCIOBUAX B BbIKIMIOYEHHOM
COCTOSIHUM He MeHee 1 u;
» pacxopomep AOMXKeH ObITb BblaepxaH B TevyeHue 30 MUH.

nocne BKIlO4YeHUA HanpsXXeHnsa nuTtaHus.

26.4.5. NpoBeneHne nosepkun

26.4.5.1. NMpoBepKa BHeLWIHero Bmaa.

Mpn npoBepke BHELWHero BWAA [AOMMKHO ObITb YCTaHOBNEHO
COOTBETCTBME MapPKMPOBKW, YyKa3aHHOM B paspgene "MapkupoBaHue un
nnom6upoBaHue" PykoBoacTBa No 3Kcniyatauuy, KOMMMEKTHOCTU AaTyvka
pacxopa, ykazaHHOM B nacnopTe, a Takke COXPaHHOCTb NNoM6bI Ha B3.

Mpu npoBepke BHEWHEro BuAa pacxofomepa AOMMKHO ObITb
YCTaHOBJIEHO OTCYTCTBME MEXaHUYECKUX NOBPEXAEHUMN.

26.4.5.2. Onpo6oBaHue

YcTtaHOBUTBL pacxopgomep B cooTBeTcTBUM € pasgenamu 8 "lMpasuna
yCTaHOBKU U MOHTaxa" 1 9 "MoaroTroBka u nopsaok paéotbi”.

Mpn nopknioyeHUn pacxopomepa K NMUTaroLlen ceTW BbINONHAETCA

nporpamma camMoauarHoCcTupoBaHua U, B CcCriy4yae €€ nNOJIOXKUTEeSIbHOro
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Mcxopa, aBTOMaTM4YeCKU YCTaHaBNIMBAETCH PEeXUMM OTOOpaXeHUA TeKyLUMX
3Ha4YeHU U3MepseMbiX BefIUYUH, YTO CBUAETeNnbCTByeT 06 McnpaBHOCTU
pacxogomepa.

26.4.5.3. OnpepeneHMe OCHOBHOM TMOrpPeLWHOCTM pacxogomepa
AornyckKaeTcs NpoBOoAUTL ABYMA cnocob6amu: HaTypHbIM (Ha pacxoaoMepHoMn
yCTaHOBKe) U pacY4eTHO-UMUTALUOHHbIM.

U3smeHneHue AnuHbl nuHuu cesizu mexoy [M1-1 u 63-1 e npedenax 5-
100 M He enlusiem Ha MempoJIo2UYECKUE XapaKkmepucmuKu pacxodomepa.

26.4.5.3.1. OnpepgeneHne nNOrpewHOCTM Ha pacxogoMepHoOMn
yCTaHOBKe.

Ona onpepeneHussi OCHOBHOW MNOrpewWHOCTM pacxogomMepa Ha
pacxogomepHOM YCTaHOBKe MNpeaBapuTesibHO Heo6XoAuMO BbINOMHUTL
cnepytolulee:

onpepenuTb AfVHY BHELWHEN OKPYXXHOCTU UNU BHYTPEHHUN AMameTp
uM3mepuTenbHoro Tpy6onpoBoaa, TonwuHy CTeHKku TpybonpoBoaa, matepuan
TpybonpoBopaa, TN KOHTPONUPYEMOM cpeabl, BepXHUA nNpeaen namepseMoro
pacxopna;

npu nomowm kHonok "MPOCMOTP", "APXUB", "BBOA", "MEHIO",
BBECTU 3HA4YeHUsi ITUX NapamMeTpoB B NamsTb Npubopa B COOTBETCTBUU C
pasgenamu 9.4;

nepBUYHbLIN npeo6pa3oBartens [M-1 ycTaHOBUTL B COOTBETCTBUM C
pasgenom 8;

yCTaHOBUTL HyNeBOe 3Ha4yeHMe pacxoja pacxogomepa B
cooTBeTCcTBMM C N.9.4.20.

3Ha4yeHUss 3MepeHHOro pacxoga oTo6paxarTcA Ha gucnnee.

M3mepeHne pacxoma npoBoAUTCA B Tpex - YeTbipex TO4Kax
Anana3soHa. B kaxpon Touke chukcupyetcs He MeHee AEBATU MoOKa3aHUMN
XUAKOKPUCTaANIM4YeCcKoro aucnnes 7] onpepensietcs cpenHee

apudmeTmyeckoe 3Ha4YeHne pacxopa.
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OnpepneneHue NOrpeliHOCTU MpPU U3MEPEHNM pacxoga NpPOBOAUTCS
nytem CpaBHeHusA 3HaYeHun pacxoaa, nony4YeHHbIX Cc nomMmouwbrO
pacxogomMmepa, Co 3Ha4YeHUsAMU pacxona B HOBepOHHoﬁ yCTaHOBKe.

MorpewHocTs y onpeaenseTcsa no opmyne
Y =(Qcp-Q) 100/ Quakc , %,

rae Qcp - 3HaYeHue pacxoAa, U3MepeHHoe C MOMOLLLI0 pacxogoMepa, M3y
Q - 3HaYeHMe pacxopa B MOBEPOYHOI YCTAHOBKE, M /u;
Quae - BepxHee 3HauyeHMe OuanasoHa U3mMepsieMOro pacxoaa,

M 3Itl;

Mo nokasaHuAM KWAOKOKPUCTaNNM4Yeckoro Aucniea 3HayeHue

M3MepeHHOro pacxo/a BbIYUCHSIETCS No chopmyne
1 n
Qp = — ZQl , M /4,
n ‘o

rae Qi - nokasaHue XWAKOKPUCTaNIM4eckoro pgucnnes,
COOTBETCTBylOLlee U3MepeHHOMy pacxogy. Pacxogomep cuuTaercs
BblAepXaBLUMM UCNbITaHUe, ecrniv NorpewHocTb NpU U3MepeHun pacxoga He
npeeblwaet T 1,5 % OT BepxHero npeaerna agnanasoHa U3MepeHus.

MorpewHocTs NpU U3MEPEHUM CYMMApPHOro (UHTerpanbHOro)
obbema (konuyecTBa) onpegensieTcs B Tpex - YeTbipex ToYKax AuanasoHa no
¢dopmyne

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

rae Vu - cymmapHbI 06beM, U3MEPEHHBLIA PacXoAoMepomM;

V - 06beM, uamepeHHbIN MO MepHUKy (unu V = Qt - rae t- nepuopn
nu3mepeHus).

MuHuManbHbIN Nepuoa U3MepeHUsi AOMKEH ObITb He MeHee 20 MUH.

Pacxogomep cuuTaeTcs  BbiAepXKaBLUMM  UCMbITaHUs, €CNU

Bbl4YUCII€HHbIle
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3Ha4YeHus norpeLwHocTen npm BCEX  WU3MEepPeHusix  CyMMapHoro

(MHTerpanbHoro) o6bema He npesBbIwatoT * 2 %.

26.4.5.3.2. OnpegeneHne MOrpewWHOCTU PaCYeTHO-MMUTALMOHHLIM
cnocobom.

Mpu onpepgeneHMn MNOrpeIHOCTM  pacxoaomepa  pac4yeTHo-
MMUTaLMOHHbIM cnoco6owm MMIM-1 yctaHaBnMBaeTcA Ha 3arnyweHHOM C O4HOMN
CTOPOHbI MPAMOJIMHEMHOM OTpe3Ke TPyObl, 3anofIHeHHOM Boaon. [OnuHa
TpyObl AonmxkHa 6bITb He MeHee 500 MM, ¢ BHYTpeHHUM anameTpom oT 80 Ao
200 mm.

Ona onpepeneHns NOrpeLIHOCTH pacyYeTHO-MMUTALUOHHLIM
cnoco6omMm Heo6xoaMMO BbINMOJTHUTL creayloLlee:

> onpepenutb AMWHY BHELWHEA OKPY)XXHOCTU WINU BHYTPEHHUN
AnameTp oTpe3ka TpybonpoBoaa, TOMNLWUHY CTEHKM TpyGonpoBoaa,
MaTepuan TpybonpoBoaa, BepxHUi npegen usmepsieMoro pacxoga
AnA aaHHoro Tpy6onpoeoaa (cm. Tabn.1);
> npu nomowm kHonok "MpocmoTp " unu "Mpocmotp U", "APXUB",
"BBOA", "MEHIO", BBeCTU 3Ha4YeHUA 3TUX NapameTpoB B NamsTb
npubopa B COOTBETCTBMMU C pasaenamm 9.4;
> nepBUYHbLIN npeobpasoBarenb MM-1 ycTaHOBUTbL B COOTBETCTBUM
c pasgenowm 8;
> YCTaHOBUTb HYJb pacxogomMepa B COOTBETCTBUM C N
OnpeaeneHne OCHOBHOM NOrpeLlHOCTH NPOM3BOAUTCS NPU HYNIeBOM pacxoae
B TpeX KOHTPOMNbHbIX TOYKax, UMUTUPYHOLUMX pacxon, COOTBETCTBYIOLMMA
3HavyeHusam 20, 80 n 100 % ot 3apmaHHOro BepxHero npegena pacxoga. Ans
aToro Heo6xoauMo nepenTu U3 pexxuma "USMEPEHUA" B pexxkum "MOBEPKA"
npuv nomMmolum KkHonku "M"; Torga Ha Aucnnee NosABUTCSA CoobLeHune:
MEHIO NONb30B-NA
HOanee nouck pexuma "MNOBEPKA" ocywecTtBnsietca c
nomowbkto kHonok "Mpocmotp 1" unu "Mpocmotp U". Ha aucnnee pomxHo
NosiBUTLCHA coobLeHue:
"UMUT. MOBEPKA"
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Bxoa B pexum "MMUT. NMOBEPKA" ocyulecTBnsieTca ¢ nomoubio
kHonku "BBO[]". Ha aucnnee nossBuTCsA coobLieHue:

20% [uMcrneHHoe 3HaueHne] M3/
3
[YncneHHoe 3Ha4YeHue] m

rae Ha BepxXHeW CTpoKe Aucnnesi oto6paxaeTcs 3Ha4YeHUe UMUTUPOBAHHOIO
pacxona B NepBOW KOHTPOJIbLHOM TO4YKe B MPOLIEHTaX OT BepXHero npegena
M3MepeHuss pacxoga WU ero  4YUCNeHHoe  3HavyeHue, U3MepeHHoe
pacxogomepoMm, a Ha BTOpPOM CTpPOKe Aucnnesi - 3HaYyeHMe CyMMapHoOro
o6bemMa, UaMepeHHoe pacxofoMepoM B TOW XK€ KOHTPOJIbHOM TOYKe B M.
U3mepeHue cymMmapHoro o6bema HauMHaeTcs W OCTaHaBNMBaeTCA C

nomoulblo kHonku "BBOL". Mpu namepeHnn cymmapHoro o6bema B fnieBOM
HWXXHEM Yrny gucnries NosiBNAeTcs CUMBON «I »

Mepexod K crneayloleil KOHTPOMNbHOI TOYKE OCYLIECTBNSAETCA C
nomolwbkto kHonku "Mpocmotp M unu "Mpocmotp U". Ha ancnnee noseurcs
coobLeHune:

80% [umcneHHoe 3Ha4YeHue] M3y
[uncneHHoe 3HauyeHue] m°

roe Ha BepxHei CTpoke Aucnnesi oto6paxaeTcs 3HaYeHUe UMUTMPOBaHHOIO
pacxofa Bo BTOPOI KOHTPOJIbHOW TOUYKEe B MPOLIEHTax OT BepxHero npegena
M3MepeHMss pacxoda U ero  YUCMEHHoe 3HauyeHue, MW3MepeHHoe
pacxogomepom, a Ha BTOpPOW CTpoke Aucnnes - 3HayeHUWe CyMMapHoOro
06bema, N3MepeHHoe PacXoAOMEepPOM B TOi e KOHTPONLHOW Touke B M.
M3mepeHne cymmapHoro o6bema HauMHaeTCs W OCTaHaBNUBaeTcs C

nomoulblo kHonku "BBOL". Mpu namepeHnn cymmapHoro o6bema B fnieBOM
HWXXHEM yrny gucnriesi NosiBAsieTCA CUMBOI «j »

Mepexon K crepylolweld KOHTPONbLHOM TOYKe OCYLLECTBMsieTCA C
nomoubto KHonku "MPOCMOTP". Ha gucnnee nosBUTCA coobLlueHue:

100% [uMcneHHoe 3HauYeHne] M4
[uncneHHoe 3HayeHne] m*
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rae Ha BepXHen CTpOKe AucChies oTobpaxaeTcAa 3HaYeHue MMUTUPOBAHHOIO
pacxopa B TpeTbel KOHTPONbLHOW TOYKe B NMpoLeHTax OT BepXHero npegena
M3MepeHus pacxoda W ero YucrieHHoe 3HayeHue, U3MepeHHoe
pacxogomepoM, a Ha BTOPOW CTPOKe AuCNiies - 3Ha4YeHune CyMMapHoro
o6bemMa, usmMepeHHoe pacxogoMepoM B TOW Xe KOHTPONbHOM TOYKe B M.
U3mepeHne cymMmapHoro o6Gbema HayuMHaeTcss M oOCTaHaBNMBaeTCA C

nomMolublo kHonku "BBO[OB". Mpu namepeHnn cymmapHoro o6bLema B NeBOM
HUXHEM Yy Agucnres nosBnseTcs CUMBON «I »

3HayeHMe BbLIXOQHONO CUrHanma B KaXAOW KOHTPOSILHOM TOYKe
onpegensieTcA Kak cpegHee apudmeTvyeckoe 3HayeHMe He MeHee AEeBATU
NoKasaHUM XXNUOKOKPUCTANSIMYECKOro agucnres.

MorpewHocTb ¥ onpegenserca no copmyne
Y =(Qcp' Q)100/Qmakc:y %,

rae Q. - cpeAgHee n3MepeHHoe 3Ha4YeHMe pacxoaa B KOHTPOSIbHOM
TOuKe, M v;

Q - pacueTHoOe 3Ha4YeHMe pacxoAa B KOHTPOMNbHOM TouKe, M°/y;
Q yare - BEPXHEE 3HAYEHUe 3aAaHHOTO PacYeTHOro pacxoaa, M/u.

MorpewHOCTL NpU U3IMEPEeHUU CyMMapHOro (MHTerpanbHOro)
obbema (konuuyecTBa) onpegensieTcs B Tpex YKa3aHHbIX TOYKax Auana3oHa
no coopmyne

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

rae V,— cyMMapHbI 06beM, M3MepPeHHbIN pacxogoMepoM;

V - pacuyeTHoe 3HayeHue CyMMapHOro (MHTerpanbHOro) o6snema B
KOHTPONbHOMW TOuYke 3a nepuogd usmepeHusa (V=Qt, rae t - nepuopg
U3MepeHus).

MuHuManbHbIN Nepuoa U3MepeHUsi AOIMKEH ObITb He MeHee 20 MUH.

Pacxopnomep cuMTtaeTcs BbloepXaBLUMM UCMNbITaHUS, €CNM OCHOBHasA
norpewHocTb He npeBbiwaeT 0,75 oT npepena ponyckaemMod OCHOBHOM

NorpeLHoCcTH.

63

Bo3spatr wu3 nwb6oro nyHkta pexuma "MOBEPKA" B pexum
"USMEPEHUA" ocyuwecTtBnsieTcA ABYKPaTHbLIM UCMONb30BaHUEM KHoOMku "M".

26.5. OcbopmneHue pe3ynbTaToB NOBEPKM.

26.5.1. Mpn nonoxutenbHbIX pe3ynbTaTax MNEPBUMYHOW NOBEPKU
npoM3BOAUTCA 3anuCb B nacnoprte O rogHoOCTU nNpubopa K NPUMEHEHUI C
yKasaHueM AaTtbl NOBEPKMU.

26.5.2. Mo pe3ynbTatam nepuoavYvYecKom WM BHeouvepeaHOMn
NOBEPKU COCTaBMAETCA TMPOTOKOS, KOTOPbIA CKPEnmnsieTcsi OTTUCKOM
noBepuTeNnbLHOro knenma.

26.5.3. Mpwu oTtpuuaTenbHbIX pe3yribTaTax NMOBEPKU pacxogomep He
ponyckaeTcs K 3Kcnnyatauuum, B nacnopTte Npou3BoAUTCS COOTBETCTBYHOLIas

3anucb O HeNMpPuUrogHocCTKu, a anGop oTnpaBnseTcA B PEMOHT.

27. PEKOMEHAOYEMBbIE CMA3KWU ONnd BBOOA
YNbTPA3BYKOBbIX KONNIEBAHUIA B TPYEOMNPOBO[

271. Ona BBoAa YynbTpa3BYKOBbIX KonebaHun B TpybonpoBop
pekomeHAyeTCcsi UCMONb30BaTbh cneaylolwue cMasku (B nopsigke yobiBaHuUs
adpchpeKTUBHOCTH): 3nokcuaHas cmona 6e3 otBepautens, LWPYC, nuton,
conupgon.

27.2. C TOoukM 3peHuUs 3heKTUBHOCTU BBOAA YNbTPa3BYKOBbIX
KonebaHus B CTEHKy TpybGonpoBoga nyYwen U3 nepevymcrieHHbIX siBnsieTcs
3MOKCUAHAasA cMosia Npu TemnepaTtype KOHTponupyemowu cpeabl oT +5 no 40
°C.

Mpu TemnepaTtype KoHTponupyemon cpeabl Boiwe 40 °C u Huxe 0 °C

pekomeHayeTcsA npumeHsTb LUPYC nnu nuton.
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NPUNOXEHMUE 1 MPUNOXEHMUE 2
CTPYKTYPA YCNOBHOIo O6O3HAYEHUA PACXOOOMEPOB 3MOPbI HANPSXXEHUA

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

r A A

Tun
pacxogomepa

Hanuumne 6noka
TOKOBOro BbIXOAP

A — anekTpu4yeckas nomexa B MOMEHT nany4dyeHumsa 3oHauvpyrouwlero

Hannuvne 6noka RS232 yNbTPa3BYKOBOro MMNYnbCa;
unn RS485

B — BocnpuHMmaemMbin ynbTpa3ByKOBOM curHan

Hanunune GSM-mogema
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NMPUNOXEHME 3 NMPUNOXEHME 4

FABAPUTHBIE U YCTAHOBOYHbIE PASMEPbDI
ONEKTPOHHOI'O BJIOKA B3-1

FABAPUTHBIE U YCTAHOBOYHbIE PASMEPbDI
NEPBUYHOIO NMPEOBPA30BATENSA Nn-1
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NPUNOXEHMUE 5 NMPUNOXEHME 6
3CKU3 KOMMYTALIMOHHOM NAHENWU 3NEKTPOHHOIO BJIOKA B3- PACXOJOMEP YNbTPA3BYKOBOW C HAKNAQHbIMU
N3NYYATENAMU «<AKPOH-01»
CXEMA 9NEKTPUYECKAS BHELLHUX COEAUHEHUIA

ololo]
1/2/3
|

]

I|
J
— -

]
@)
§iiil

T T 1 T 1
T l I T
|
./
|
9[o]
N 2
0-5
20 ™
4-20
[
[
[
I
L
K

= — ° —
| (o] q\
) ™M > =T T
2| e ~ B R
= © A {
T = X SER Nl =y ]
o ) < © ‘—‘>. || _:J ]
. -
4 i e
) _Q -
) O AN N m
— A 1 1 1 —([0] |
0—C( co< —([9] i _HJ |
e o il
T ]
AN > * YkaszaH OCHOBHOM BapuaHT ANA NOAKIIOYEeHUA pacxogomepa K 9-
— + KOHTaKTHOMY NOpPTy, a B CKOOKax — ANSA MNOAKMIOYEHUA K 25-KOHTaKTHOMY
nopTy KomnbloTepa.
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NMPUNOXEHUE 7 NMPUNOXEHMUE 8

9CKU3 YCTAHOBKU MNMN-1 HA TPYBOMNPOBOA 3CKNU3 MOHTAXA nn-1 And ASMEPEHUA PACXOLA B TPYBONPOBOE
(BuA cBepxy) MPU KOPOTKUX NMPAMOJIMHEMHBLIX YYACTKAX 1O U MOCNE MECTA
MOHTAXA (Bug cBepxy)

BapuaHm V (00HocmopoHHSsisi ycmaHoska Y1 u YN2)

YcmaHoska [1l1-1 nocne "koneHa"

H>10Dy _h>5Dy
Yni+v) YN2(-v) i 2Dy<H<10Dy,
| — ] YU1(+V) | YN2(-V)

|
| HanpaeneHue
|

rnomoka

Ycmanoeka [1l1-1 0o "koneHa"

2Dy<h<5D
YU1(+V) | YU2(-V) |
| y

— |
HanpaesneHue |
rmomoka |

|
1

BapuaHm Z(08ycmopoHHsisi ycmaHoska YW1 u YN2)

H>10Dy ﬂ» YcmaHoska [1l1-1 nocne "mpodliHuka”
YU1(+v)
— 3Dy<H<10Dy.
YUi+v) Ynz(-v)
HanpasneHue _Q_ﬁ
= nomoka anpasneHue
rnomoka
Y2 (-v)
YcmaHoeka [1l1-1 0o "mpodliHuka”
2Dy<h<5Dy
YUi+v) YUN2(-v)
olD
i)
HanpaeneHue

nomoka

71 72



NMPOOOITMXEHUE NPUNOXEHUA 8
Ycmaroska [l11-1 nocne "koneHa"

J; . 2Dy<H<10Dy,
PR Al A
|
yui(+v) | 1

\ —— le'*'haEpasneHue ,,,

IVy12(-y) Momoka i

YcmaHoeka [1r1-1 do "koneHa"

__ 2Dy<h<5Dy

Yui(y) | Yn2(-v) "
Hanpasnenie. &'E ''''''''''''''' 7'7

rnomoka

Ycmanoeka [l11-1 nocne "mpodHuka”

__ 3Dy<H<10Dy
P,
‘ YUI(+V) | YU2(-V) |

1
| |
|
I O
J_ -7} HanpaeneHu; B
|

rnomoka

YcmaHoska [11-1 0o "mpotiHuka”
2Dy<h<5Dy

Yuni(+ V)\
— JE ,,,,,,,,,,,,, _
HanpaeneHue
romoka } YU2(-V)
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MPUNOXEHMUE 9

9CKMN3 MOHTAXA Nn-1 AnAa NSMEPEHUA PACXOIA B TPYBOMNPOBOE

C OUAMETPOM Dy < 500 mm

Bua A
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aPUaHT KpeniieHnsa ¢ NOMOLLbIO 3aXnuma
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MPUNOXEHME 10 MPUNOXEHME 11

9CKN3 MOHTAXA MNn-1 AnAa NSAMEPEHUA PACXOZA B TPYBOMNPOBOAE 9CKN3 MOHTAXA Nn-1 anAa NSMEPEHUA PACXOJA B TPYBOMNPOBO/JE C
C OUAMETPOM 500 < Dy < 1500 Mm OUAMETPOM 600< Dy < 2000 mm
Bug A Bug A
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BapuaHT kpenneHusi c NOMOUIbIO 3aXuMa

BapuaHT kpennexus c noMoubo 3axuma
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NMPUNOXEHUE 12
9CKN3 MOHTAXA MNn-1 AnAa NSAMEPEHUA PACXOZA B TPYBOMNPOBOAE
C OWAMETPOM Dy< 300 mm NPU OAHOCTOPOHHEW YCTAHOBKE
YNbTPA3BYKOBbIX U3NTYYATENEN

UsrotoButens: MHM CUTHYP
115184, MockBa, yn.B.Tatapckas, 35
Onsa noutbl: 123458, MockBa, yn.TBapgoBckoro, 8
Ten./cbakc: (495)780-9219

http: www.signur.ru;
e-mail: info@signur.ru, signur@mail.ru
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