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HacTosiwasa MHCTpYKUMS onpenensieT nopsagok MOHTaXa U LEMOH-
Taxa Ha 00bekTe pacxogomepa-cyeTymka  ynbTpas3BYKOBOIo
«B3JIET MP» ¢ undposoi o6paboTkon curHanoB ucnonHenuns YPCB-
510V u. lMNpun npoeegeHun paboT HeobXxooMMO Takke PYKOBOACTBO-
BaTbCHA OOKYMEHTOM «Pacxogomep-cyeTuuk ynbTpassykoBon «B3JIET
MP». WcnonHenne YPCB-510V u. PykoBoACTBO NO aKcnnyatauumy»
B12.00-00.00 P3, yactun I n .

MEPEYEHb NMPUHATLIX COKPALLEHI

DN - AnameTp YCroBHOIo Npoxoaa;

B - BNTIOK MCKpPO3aLLNTDI;

BK - 61Ok KOMMYTaLNK;

BIl - BTOPUYHbIN n3MepuTenbHbIN NpeobpasoBaTtens;
ny - U3MepUTENbHbIN Y4aCTOK,;

M - NepBUYHbIN NpeobpasoBaTesib pacxoaa;
My3 - «lpaBuna ycTponcTBa aNeKTPOyCTaHOBOKY;
M3A - npeobpasoBaTtenb 3MeKTPOaKyCTUYECKUI;
PO - PYKOBOZCTBO NO 3KChnyatauum;

Y3C - ynbTpa3ByKOBOW CUrHarm;

YyC - YCTPOWCTBO CornacyoLlee;

oa - 3KCnnyaTauMoOHHaa JOKYMEHTaUms.
BHUMAHMUE!

1. [na MmoHTaxa u gemoHTaxa Bpe3Hbix M3A (3aBMHYMBAHUSA B MOHTaX-
Hble NaTpybKM N BbIBUHYMBAHUSA U3 HUX) OOSMKEH MCMNOMb30BaTbCA POX-
KOBbIV raeyHbln KoYy Ha 36 MM.

KATEITOPUYECKWN 3ATMPELAETCA vcnonb3oBaHue npu AeMOH-
Taxe N3A MHOro MHCTPYMEHTa, TaK Kak 3TO MOXeT MpuUBECTU K pasrep-
meTmsauun MNMOA (OTBMHYMBAHMIO BHYTPEHHEWN BTYNKWU) U OOpPbLIBY CUr-
HanbHoro kabens (cm. puc.b.6). Npun HeBbINONHEHUN AaHHoro Tpebosa-
H1A narotosutens HE HECET rapaHTUinHbIX 00513aTENbLCTB.

2. He ponyckaetca npuctynaTb K paboTe ¢ pacxogoMepoM, He 03HaKOMMB-
LUMCb C 3KCNITyaTauMoOHHOM AOKYMEHTaUNEN.

3. Tllocne 3aBepLUEeHUS BCEX MOHTaXHbIX U NyCKOHaNagouHbIX paboTt Heob-
XOOAMMO OTOCNaTb 3aBEPEHHYIO KOMUIO MPOTOKOMA B UHXEHEPHO-TEXHU-
yeckun ueHTp AO «Banet».
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1. MEPbI BE3OINACHOCTH

1.1. K npoBeaeHuto paboT No MOHTaxy (AEMOHTaXy) pacxogomepa gonycka-

eTcs nepcoHan:
npoLeawmnin obyyeHne Ha NPeanpUsSTUN-U3rOTOBUTENE U NOMY4YMBLLNIA
cepTuduKaT Ha NpaBo MPOBEAEHUS AaHHOrO Buaa paboT Ha obbekTe
YCTaHOBKM pacxodoMepa;

- UMEIOLLIMI NpaBo Ha NpoBefeHVe paboT Ha 3NeKTPOYCTaHOBKaX C Hanpsi-

»xeHnem go 1000 B;

3HaKOMbIV C OKYMEHTaUME Ha pacxodomMep M BcrnomoraTernbHoe 06o-
pydoBaHue, Ucrnonb3yemMoe npu nposeaeHnm pabor.

1.2. Mpun npoBeaeHun paboT ¢ pacxogoMepoM onacHbIMU hakTopamm SiBMs-

HOTCA:

Hanpsh>keHne NepeMeHHoro Toka ¢ AeNCTBYLWMM 3HaYyeHnem 4o 264 B
yactoTtom 50 Nu;

- fasrneHuve B Tpybonposoge (ao 25 Mla);
- Temnepatypa paboyen xmngkoctm (ao 160 °C);
- Apyrne gakTopsbl, CBs3aHHblEe C npodunem u cneundukomn obbvekTa, roe

npon3BOANTCA MOHTAX.

1.3. MNepen npoBegeHnem pabot HeobxoamMmo ybeamTbest C MOMOLLbIO U3Me-

puTenbHoro npubopa, Yto Ha TpybonpoBoae OTCYTCTBYET OnacHoe Ans
XXM3HN NepeMeHHOe U1 NOCTOSIHHOE HanpsikeHue.

1.4. B npouecce paboT no MOHTaxy, NyckoHanaake Uiy AEMOHTaXy pacxo-

[OMepa 3anpeLyaeTcs:
NPON3BOANTb MOAKIIOYEHMST K NMPUOOPY, NEePEKIIOYEHNs] PEXMMOB pa-
60Tbl MPU BKNHOYEHHOM MUTAHUM;

BbINOMHATL paboyne onepaumm Ha ydactke Tpybonposoaa, Haxoasiue-
rocsi Nof, AaBneHnemM;

- UICNONb30BaTb 3NEKTPONPUBOpPLI M ANEKTPOMHCTPYMEHTLI 6e3 noakntoye-

HUS1 MX KOPMYCOB K MarncTpanu 3allMTHOro 3a3eMreHusl, a Takke Uc-
Nonb30oBaTb NepeYvncrieHHbIe YCTPOMCTBA B HENMCNPABHOM COCTOSIHUM.

- UCNOSb30BaTh 3aHyNeHne BMECTO 3aLUUTHOrO 3a3eMIeHus.
1.5. MNepen Tem, kak NOAKMOYUTE NPUOOP K 3MEKTPUYECKON CeTU NUTaHus,

HeoBGXoaMMO Kopnyc pacxodoMepa COeAMHWUTb C MarnucTpanblo 3aluT-
HOrO 3a3eMIIEHNS.

BHUMAHMUE! lMeped nodknrovYeHUeM K Ma2ucmpasnu 3aujum-
HO20 3a3eMJieHusi Heo6xo0umo ybedumbcsi 8 omcymcmeuu Ha Hel
HanpspKeHusl.
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2. MOAIrOoTOBKA K MOHTAXY

2.1. [Ana ycTaHOBKM pacxogomepa Ha obbekTe Heobxoanmo:

- Hannyne cBoboAHOro yyacTka Ha TpybonpoBoae Ans MOHTaXxa nepBuY-
Horo npeobpasoBatens pacxoga (I1I1) nnun yctaHoBkn npeobpasosBaTte-
new anekTpoakyctudeckux (MI3A);

- Hanu4Me NpPSAMONMHENHBIX y4acTKoB Tpybonposoga Tpebyemon OnvHbI
A0 1 nocne Mmecta yctaHoBku MNM3A;

- HanNM4yne MecTa Ans pasMeLleHnsi BTOPUYHOIO N3MepUTENBHOIO Npeob-
pasosaTtens (Bl1) pacxogomepa.

2.2. TpaHcnopTMpoBKa pacxodoMepa K MECTy MOHTaxa [AOSKHa OCyLLEeCTB-
NATbLCSA B 3aBOACKON Tape.

Mocne TpaHCNOPTUPOBKM pacxoaomMepa K MEecTy YCTaHOBKM MpU OT-
pyuaTenbHOM TemnepaType U BHECEHUS €ro B MOMELLEHNE C MOSOXMK-
TEeNbHOW TemnepaTypon Bo u3bexaHne KoHAeHcauuu Brarm Heobxo-
AVMMO BblEpKaTb pacxodoMep B ynakoBke He MeHee 3-X 4acoB.

Mpw pacnakoBke pacxogomepa NPOBEPUTb Er0 KOMMIEKTHOCTb B CO-
OTBETCTBMU C NACMOPTOM Ha AaHHbI Npubop.
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3. TPEBOBAHUA MO MOHTAXY

3.1. TpeboBaHUA NO yCTaHOBKE NepPBMUYHOIo npeoodpaso-
BaTesnfa pacxoaa v npeobpa3oBaTenen arfieKTpoaky-
CTUYECKUX

3.1.1. O6wume TpeboBaHus
3.1.1.1. B mecte yctaHosku [ (M3A) gomkHbl cobntogatbes crnegytoLwmne ycno-

BUA:

- NABfeHue XUOKOCTU U PeXuMbl SKCnyaTauumn TpybonpoBoga MCKIo-

yatoT razoobpasoBaHue U/unu ckonneHue rasa (Bosgyxa);

- BHyTpeHHuI o6bem Ml B npouecce paboTbl 4omkeH BbiTb BECb 3amnor-

HEH XXNOKOCTbIO;

- OTCYTCTBYHOT N0 MMHUMarbHbI nynbCcaunn n 3aBUXpEeHUA >XUOKOCTN.

Mn (M3A) ponyckaeTcs MOHTUMPOBATbL B rOPU3OHTalbHbLIA, BEPTU-
KanbHbIA UNK HaknoHHbIM Tpybonpoeoa (puc.1). Mpwu atom M1 (M3A) He
[AOMMKHbI pacronaraTtbCs B CaMOW BepXHeW TOouke yyacTka Tpybonpo-
BoAa. Hambonee nogxoasdiiee MecTo Ans MOHTaXa npy Hanmymm — BoC-
Xo4aWwmm nnbo HUXHUIA y4acToK TpybonpoBoaa.

MaA > 3A .
R R @
*

Puc.1. PekomeHayemble MecTta yctaHoBkuM 11,

3.1.1.2. Pa3HOCTb BHYTPEHHUX AMaMeTpoB TpybonpoBoda U WU3MEPUTESLHOMO

3.1.1.3.

yyactka [l B mecTax CTbIKOBKM He fosrpkHa npesbiwaTtb 0,05-DN ans
npsaMbIX nameputenbHbix ydactkoB (MY) m 0,1-DN agna WY Ttuna
U-koneHo.

MM ¢ U-o6pa3sHbiM nameputenbHbiM ydacTkoM (U-koneHo) gonyckaeTcs
MOHTMPOBATb TOSMIbKO HA FOPU3OHTarbHLIM TpybonpoBog Takum obpa-
30M, 4YTO6bI M3A, ycTaHoBneHHble Ha [, Haxogunucb HUxe Tpybonpo-
Boga. [aeneHue B Tpybonposoae B mecte yctaHoBku I yka3aHHOro
NCMOJSTHEHNS AOIKHO ObiTb HE MeHee 0,2 Mla.

3.1.1.4. MNMpwn nobbIx cxemax yCTaHOBKM M cnocobax 30HOUPOBaHUS ONS1 UCKMHO-

3.1.1.5.

YEHUs1 BUSTHUS BO3MOXHbIX OTITIOXKEHMWI U CKOMSEHWI ra3a He peKkoMeH-
pyetca yctaHaenmeartb [ Takum obpasom, 4tobbl NMOA okasanuch B
CaMoKn BEPXHEN UITN HMXKHEN TOYKE OKPY>KHOCTWU MOMEPEYHOro CeYeHus
Tpybonposoaa.

MpooonbHbIM yron ycTaHoBKM Bpe3Hbix MNMOA B npamonuHenHbin Y 6
(pnc.2) moxeT 6bITb oT 20° go 70°, pekomeHayemoe 3HayvyeHne — ~ 45°.
MpoaonbHbLIN yron ycTaHOBKM Bpe3HbIX NMOA 0 — aTo yron Mexay ocbio
Bpe3Horo [13A (HanpaBneHnem pacnpocTpaHeHusl YrbTPasBYKOBOIrO
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nyya) u NnOCKOCTbI0, NepneHanKynspHOM ocu Tpybonposoaa (puc.2).
Mpn DN>2000 gmanasoH AOMNYyCTUMbIX 3HAYEeHWW MNPOJOSIbHOro yrra

yCTaHOBKM Bpe3Hbix [MOA onpegensietca xapaktepuctukamm obbekTa
pasmeLyeHuna M.

NnaA1.1

NaA1.2

Puc.2. NonoxeHue napbi M3A B npoaonbHON NIOCKOCTU MPU YyCTaHOBKE MO
AnameTpy no Z-cxeme.

3.1.2. PasmelueHune napbl MN3A

Mpwn yctaHoBke MNM3A no guameTpy pekomeHayeTcs pacnonaratb Ux
Takmum obpasom, 4Tobbl NpogonbHas nnockocTb MNMAA (nnockocTb, Npo-
xogawasn 4epes napy MNOA Boonb ocu TpybonpoBoga) cocTtasnsana ¢

BepTuKanbto yron 3 = 45°+10° (puc.3). BoamoxHo pacnonarats NM3A ro-
PU3OHTarnbHO.

Puc.3. PekomeHayemblie nonoxeHus napbl NM3A B nonepe4yHON NnocKoOCTU
npu yctaHoOBKe No avameTpy.
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3.2. TpeboBaHUA K AfIMHE NPAMONIMHENHbIX Y4aCTKOB
TpybonpoBopaa

3.2.1. Ina HopmanbHOM paboTbl pacxogomepa 4o NepBOro 1 nocre BTOporo rno

noToky MN3A AomkHbl 6bITb MPSAMOSIMHEHBbIE YyYacTKun Tpybonposoaa co-
otBeTtcTBytowen gnnHbl ¢ DN, pasHbiM DN M1, MnHumarbHble 3HayeHus
OTHOCMUTENBbHOW ANUHbLI NPAMOSIMHENHBIX Y4aCTKOB AN Pa3fnyHbIX CXeEM
yCTaHOBKM Bpe3HbiX [MOA no anameTtpy v BMAOB rmapaBriMyecKkoro co-
NPOTUBMEHMS NP TUMOBOM MOHTaxe npueeaeHbl B Tabn.A.1 MNMpunoxe-
HUA A.

AnvHa npamonuHenHoro yyactka L [MM] onpegensaetcsa no ¢op-
Myne:

L = N-DN,

rae N — oTHocuTenbHasa AnvHa, BblpaxeHHas konmdectBom DN u yka-
3aHHasa B Tabn.A.1;

DN — anameTp ycnosHoro npoxoga NI unu Tpybonpoeoaa B mecte
ycTaHoBKM [MOA, MMm.

BHUMAHME! lNpu usmepeHuu pacxoda pesepcusHO20 MOmMokKa
ece [13A siensiromcs nepebIMU MO MOMOKY U OJIUHbLI MPSMOJIUHEU-
HbIX y4acmkoe OOJKHbLI OnpeodesisimbCsi, UCX00s1 U3 3Mmo20o oJio-
JKeHuUsl.

Ecnn npu npegnonaraemom pasmewyeHum N3A He obecneumsatoTca
AJIMHBI NPAMOSIMHENHbIX Y4aCTKOB, YKa3aHHble B [1punoxeHun A, MoxeT
ObITb NpoBeaeHo obcrnegoBaHue obbekTa Ans onpeneneHns BO3MOXHO-
CTK pa3paboTkn nHAnBMAYarbHON METOAMKWN BbINOSTHEHUS U3MEPEHUN C
y4E€TOM YCITIOBUN U3MEPEHUS HA AaHHOM OObekKTe.

3.2.2. NuHbI NPSIMOMUHENHbIX Y4acTKOB ANS MMApaBriMyeckoro ConpoTuse-

3.2.3.

HUS Buaa «TepmornpeobpasoBaTeslb COMPOTUBIIEHUST B 3aLLMTHOMN
rnb3e» onpeaensitoTcs nNo AByM NocnegHMM cTpokam Tabnuubl Mpuno-
XeHnst A (ansa 3arnyweHHON Bpes3Ku) Mpu BbINMONIHEHUN YKA3aHHOTO B
Tabnuue CooTHOLLEHUSA

D+ / Ds > 0,1,

roe Dr — guameTp 3almnTHON rMnb3bl TEPMOCONPOTUBIIEHNUSA, MM;

De — BHYTPEHHWUI AnameTp Tpybonposoaa, MM.

MPUMEYAHWME! Mpu cooTHoweHun D+ / De < 0,1 gns Tepmonpeot-

pasoBaTernisi CONPOTMBIEHNS B 3aLUUTHOM MMIib3e, a Takke Npu COOTHO-
weHun DN1 / DN < 0,1 anga 3arnyweHHOW Bpe3ku [onyckaeTcs AnvHa
npaAMonnHenHolx yydactkoB 0,5-DN go nepBoro v nocrie nocnegHero
MaA.
CyxatoLliee yCTponcTBO Buaa «gvadparma» unm «conno BeHTypu», a
Takke nobasa 3agBmkKa OTHOCATCA K BUAOY rMOpaBimMyecKkoro conpoTme-
neHusi, o603HavyeHHoro B Tabnuue lMpunoxeHns A kak perynupytoLias
3aaBWKKa.

3.2.4. lpwn ycTtaHoBKe B TpybonpoBoa nepes nepBuYHbIM nNpeobpasoBaTenem

ctpyeBbinpamutensa (MpunoxeHne M) BO3MOXHO COKpalLEHWE ANUHbI
NpAMONMHENHOro yyacTtka Ha Bxoge [Nl go asyx pas. Tpebyemas anvHa

9

A EsaeT



NPSIMOSNIMHENHOrO y4acTka nNpy 3TOM onpeaensieTcd rno pesynbtatam 06-
cnepoBaHusa obbekTa u paspaboTkn MHANBMAYanNbHOM METOAMKMN BbIMNOS-
HEeHUS1 N3MEPEHUN.

3.2.5. ina pacxogomepa c [1GA, ycTaHOBMEHHbIMU BOOMb OCUM MPSIMOro OT-
peska LY Tuna U-koneHo, TpeboBaHnsa kK Heo6xoaAnMon anuHe NpsMonu-
HelHbIX y4acTkoB Tpybonposoaa Ao u nocne [Nl He ycTaHaBnMBaKTCS.
TpebyeMble TexHUYeckne U MeTpoNorMyeckme XxapakTepucTuku pacxo-
aomMmepa obecneymBaroTcs KOHCTpyKumen LY tnna U-koneHo.

3.3. TpeboBaHusA K pa3meLyeHuto Bl

B mecTe pasmeweHus Bl nomkHbl o6ecneynBaTbCs:
- YCNOBUS 3KCMyaTaumMm B COOTBETCTBUM C TpeboBaHUAMM SKCMyaTaum-
OHHOW IOKYMEHTaLUW;
- BO3MOXXHOCTb MOAKIIOYEHUS pacxoAoMepa K Maructpanu 3almuTHoro 3a-
3eMIeHns;

- Hanuuune ceobogHoro goctyna K BI.
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4. MOHTAX PACXOOOMEPA C NEPBUYHbBIMU
NMPEOBPA3OBATEJIAMU

4.1. MoHTaX nepBUYHOro npeobpasoBaTtens

4.1.1. Ina moHTaxa [N B TpybonpoBog MOXET MOCTaBASATLCA NPUCOEONHU-
TenbHasa apmaTtypa: oTBeTHble doriaHubl, NaTpybKu, KOHYCHbIE Nepexoabl
(ecnn DN nepBu4yHoro npeobpasoBatensa meHble DN TpybonpoBoaa, B
KoTopbI ByaeT yctaHaBnusaTbes M111).

4.1.2. MNepeq Havyanom paboT Ha TpybonpoBoae B mecTe ycTaHoBku NI y4acTku
Tpy6, KOTOpbIE MOTYT OTKITIOHUTBCA OT COOCHOIO MOMOXEHNS nocrie pas-
pes3aHust TpybonpoBoaa, cneayeT 3akpenuTb.

4.1.3. lns MoHTaxa B Tpybonposog, pnaHuoBaHHbIN M1 1 oTBETHLIE hnaHLubl
C NpMBapeHHbIMKU NaTpybKkamm cobupatroTcs B e AMHY KOHCTPYKLUMto. [MNpn
HeobXxoauMOCTM K naTpybkam npuBapuBalOTCA KOHYCHble nepexopbl
(pnc.4). Ecnn gnameTp pactpyba KOHYCHOro nepexoaa npesbllaeT gna-
MeTp nogxogswiero TpybornpoBoaa, To nepexoq obpesaeTcss non KOH-
KpeTHbIN guameTp Tpybonposoaa.

e

/

1

1 — KOHyCHbIU nepexo0, 2 — omeemHbil ¢riaHey, ¢ nampybkom,; 3 — [1I1
(1Y)

Puc.4. CoopHo-cBapHas KOHCTPYKUUSA ANA yCTaHOBKU chnaHuoBaHHoro MMM
(WY) B Tpy60nposBoA.

Mpn MoHTaxe He pnaHuyoBaHHoro (BeapHoro) MM nepexoabl MoOryT
npvBapuBaTbCHA HENOCPEACTBEHHO K U3MEPUTESTbHOMY Y4YacCTKy.

Mpy 3TOM ANWHBI NPAMOSIMHENHBIX YHACTKOB MEXAY KOHYCHbIMW ne-
pexogamu n MN3A gomkHbl 6bITb HE MeHee yka3aHHbIX B Tabn.A.1.

4.1.4. B BbIbpaHHOM mMecTe 0CBOBOXOEHHOIO OT XUAKOCTN TpybonpoBoaa Bbl-

pe3aeTcsa y4acTok HeobOXOAMMOW OfMHbI M BMECTO HEro BBapuBaeTCH
KOHCTpYKUMA ¢ priaHuoBaHHbIM M1 nnu eeapHowu MNI1. Mpun aTomM Hanpas-
nexne ctpenku Ha NI gomkHo coBnagaTb C HaNpaBfeHMeM NoToka Unm
NPsSIMbIM HaNpasfieHMeM AN PEBEPCUBHOIO NOTOKA.

BHUMAHME! Tpun moHTaxxe KATETOPUYECKU 3ATPELLAETCA
6pocatb M1 1 HaHOCUTBL NO HEMY yaapbl. OTO MOXET NPUBECTU K BbIXOAY
N3 CTPOS YCTaHOBMEHHbIX Ha HeM MJA.
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4.1.5.

Mpn moHTaxe B Tpybonposoa BBapHoro [ ¢ ycTaHOBMEHHbIMK
M3A B npouecce cBapku cnegyeT obecneunBatb TeMnepaTypy B Mecte
yctaHoBku NMOA He 6onee 100 °C.

CBapka 3f1ieMeHTOB KOHCTPYKLMU, a TakkKe CBapKa KOHCTPYKUUU UMn
BBapHoro [l ¢ TpybonpoBogoM AOMKHa OCYLLECTBNSATLCA B COOTBET-
ctBun ¢ NOCT 16037 «CoeanHeHust cBapHble CTanbHbIX TPybonpoBo-
noB». [pn aToM JomkHa obecneynBaTbCs COOCHOCTb BCEW KOHCTPYKLUK
N nriockonapannenbHoCTb doriaHueB, Mexay KOTOpbIMW yCTaHaBMBa-
etcq [1r1.

4.2. MOHTaX BTOPUYHOIo U3aMmepuTernibHOro npeoopa3oBa-
Tensa

KpenneHne Bl Ha o6bekTe BbINOMHAETCSA C y4ETOM YCTAHOBOYHbIX
pa3MepoB, yKasaHHbIX B [1punoxeHuu b.

4.3. dnNeKTPOMOHTaX pacxoaomMepa

4.3.1. Mpwn noagkntoveHnn NM3I3A k BI'1 Heobxoanmo cobntogate COOTBETCTBUE Ka-

4.3.2.

Hany namepeHnsa ero coctaBHbix Yacten: MM (M3A), ycTponcTea corna-
cytoutero (YC) npy Hanuyum, 6noka uckposawmtel (BA) npn Hannuum n
kabenewn cBA3W.

3aBoackue Homepa 111, M3A, YC, BU coaepxatcsa B nacnoptax Ha
pacxo4oMep 1 Ha NepBUYHbLIN NpeobpasoBaTernb pacxoaa.

MapkupoBka kabenen cesa3u napbl N3OA BbINOMHAETCA 3TUKETKAMM
O[HOro LBEeTa, Ha KOTOpble HAaHECEHbl 0gHa MW OBE MOMNEepPeYHbIX No-
nocbl 6enoro uBeTa.

OpHa 6enast nonepeyHasn nonoca 0603HavYaeT NpMHAANIEXHOCTb Ka-
bens ceasn N3A1, oBe 6enble nonepeyHbie nonockl — NMNI3A2.

Pasbembl kabenen cBasu, mecta yctaHoBku [MOA Ha nameputens-
HoM ydacTke (M) moryT MapkmpoBatbca Hagnucamun: «M3A1T» n
«M3A2», ob6o3HavarWUMN NPUHAANIEXKHOCTb COOTBETCTBYOWEMY MOA
napbi.

Mpoknagka kabens nutaHusa pacxogomepa n kabenen ceasu BI1-NOA,
Bl — BHeLwHMe ycTponcTea (Npu Ux Hann4nmn) AosmkHa 6biTb BbINOMHEHA
C Y4€TOM YCIOBUI 3KCnnyaTaumm pacxogomepa.

Hanpumep, MmoryT ncnonb3oBatbca Mapku kabenen Bl1-MNMOA:

PK75-2-21, PK75-2-22, PK75-2-22J1, KBC®-75 (c¢Toponnacr,
tmax = 200 OC),

PK75-2-11, PK75-2-12, PK75-2-13 (nonnatuneH, tmax = 85 °C).

4.3.3. Kabenu cBasu n ceteBon kabenb No BO3MOXHOCTU KpensaTca K cTeHe. Ce-

TeBOW kabenb npoknaagbiBaeTcsa otaensHo He 6nvke 30 cM OT ocTanb-
HbIX kabenen. [1nsa 3aWwmnTbl OT MEXaHNUYECKUX NOBPEXOEHUN PEKOMEHAY-
eTcs Bce kabenu pasmelaTb B MeTannmyeckon Tpybe nnu metannopy-
KaBe.

HE [JOMYCKAETCA npoknagbiBaTb kabenu Bl — MN3A n curHans-
Hble Kabenu BHELHUX CBA3en BONM3N CUNOBbIX Lienen, a Npn Hannimm
3NEKTPOMarHUTHbIX MOMEX BbICOKOro YPOBHS (Hanpumep, npu Hanmyamm
TUPUCTOPHOrO perynatopa) 6e3 yknagkm Ux B 3a3eMSIEHHbIX CTamnbHbIX
MeTannopykaBax unvm metannndeckux Tpybax.
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4.3.4.

4.3.5.

4.3.6.

4.3.7.

MeTannopykaBa (Tpybbl) AOSKHbI OblTb 3a3eMIEHbI TOSIbKO C OAHOWN
CTOPOHbI — CO CTOPOHBbI BI.

Kabenu BI-N3A Heckonbkux pacxo4oMepoB Ha OAHOM OObLekTe
npv Npoknaake nx 6e3 metannopykaBsoB unn Tpyd He pekomeHdyemcsi
pasmellatb 6nvke 1 M gpyr ot gpyra.

He pekomeHayeTca mn3bbITOYHYHO YacTb kabenen csBopadvBaTb KOflb-
Lamu.

BHUMAHMUE! He donyckaemcsi usmeHsimb OnuHy Kabesnel BIT -
IM3A dns pacxodomepos, nocmaensembix 8 kommsekme c [1/1.
Mepen nogkntoyeHneM KoHubl kabenen B cootBetcTBum ¢ FOCT 23587
3ayuiarTca oT msonaumm Ha gnvHy 5 Mm 1 obnyxusatotca. Kabenu
nponyckakTcsa Yepe3 repMoOBBOA U NOAKIHOYAOTCA K pasbemaM B COOT-
BETCTBUWN CO CXeMOW, npmuseneHHou B [punoxeHum I.

Bo unsbexaHne onnasneHnss NonvaTMNEHOBOW U30nNsUMM kabens cBaA3n
Bl — MNM3A (Hanpumep, PK75-2-13) He gonyckaeTtcsa kacaHue Tpybonpo-
BOAA C ropayen >Xuakoctbio. Heobxogumo TenmnousonupoBaTb Tpybo-
NpoBO4 B MecTax KacaHusi nmbo mcnonb3oBaTb Apyron Tun kabens
(Hanpumep, PK75-2-22).

HeobxoanmocTb 3amTHOro 3a3emMneHns npubopa onpenensercs B co-
OTBETCTBMU C TpeboBaHuAMM rmasbl 1.7 «[1paBun ycTponcTea afekTpo-
ycTaHoBOK» ([TY3) B 3aBUCMMOCTM OT HaNpPsKeHUsI NMMTaHUSA N YCoBUI
pa3smeLleHnsa npmnbopa.

3awmnTHOE 3aseMsieHMe, a Takke 3asemnswllee YCTPOMCTBO
OOSDKHBI yAOBNEeTBOPATL TpebosaHuam Y. Bo nsbexaHune otkasa npu-
bopa He gonyckaeTcs B KayeCTBe 3aLUUTHOro 3a3eMrieHUst UCMOoMb30-
BaTb CUCTEMY 3a3eMIEHMA MOSTHUE3aLLUTbI.

B cootBeTcTBMM C [TYD 3asemndaoWwmin NPOBOAHUK, COEANHSAOLLNIA
npnbop C 3a3emMnsLWnM YCTPONCTBOM U BbINOMHSAEMbIA MeOHbIM NPO-
BOAOM C MEXaHW4YeCKOW 3alUMTOW, OOSMKEH MMETb CeYeHne He MeHee
2,5 MM?2, 6e3 MexaHU4ecKon 3aLmnThbl — He MeHee 4 MM2.

3aseMnALwWmMn NPOBOLAHUK NOOKMNIOYAETCA K KNeMMe 3a3eMieHns
BI.

4.3.8. [Ana 3awmTbl NnMHUI cBs3u npudopa BI1-N3A oT pa3psgoB MOMHUN peko-

MeHAyeTCs NpUMeHeHue crneuunanbHbIX YCTPOMUCTB 3allmTbl, Hanpumep,
«TKS-B apT.Ne5097 97 6» npoussoactea pupmbel OBO BETTERMANN.
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5. MOHTAX N3A HA OEUCTBYKOLUUA TPYBO-

NnPOBONO

5.1. TpeboBaHUA K TpybonpoBoay B mecte MOHTaxa MN3A

5.1.1. TpybonpoBoa B MecTe ycTtaHoBKM NOA gomkeH OTBeYaTb CneaytoLmnm
TpeboBaHUAM:

- OTKIMOHEHMEe BHYTPEHHEro AnameTpa TpybonpoBoaa B MeCTe YCTaHOBKM

M3A He gomxkHo npesbiwaTtb 0,015 oT cpeaHero BHyTpEHHEro AgnameTpa
TpybonpoBoaa;

- Ha TpybonpoBoae He OOMKHO BbITh LWBOB, BMATUH U APYrnxX NoBpexae-

HUI;

- Ha NPAMOSNIMHENHbIX y4acTKax 4O M nocre mecta yctaHoBku [MOA He
AOSDKHO ObITb 9NEMEHTOB, BbI3blBAOLNX BO3MYLLEHME NOTOKA >KUAKO-

CTW.

5.1.2. Nepen Havanom paboT NoO MOHTaXy pacxogomepa pekomeHayeTcs no-
NyYnTb OaHHble Ha pabouyo XnakocTb (pabounn guanasoH pacxoaa,
Temnepatypbl, BA3KOCTU N NAOTHOCTN) U cepTudmkaT Ha Tpybonposos
(ctaHgapTbl Ha TpyOy, maTepuan, pasaMmepbl, CPOK 1 YCITOBUS AKCNyaTa-

uunn).

5.2. OnpepeneHune napameTpoB U3MEpPUTESIbHOrO y4yacTKa

[o Hayana moHTaxa N3A Ha gencTeyowmn TpybonpoBoa AOSKHbI
ObITb ONpeaeneHbl NnapameTpbl UIAMEPUTENBHOIO y4acTka — OTpeska Tpy-
6onpoBoaa, NpegHasHayYyeHHoro ans ycraHoBku M3A.

5.2.1. Mpn onpegeneHnn napameTpoB U3MEPUTENBHOrO y4vacTka MCMNONb3y-
l0TCA cpeacTBa U3MepeHust U NpMcnocobnenuns, ykasaHHble B Tabn.1.
BmecTo ykasaHHbIX B Tabn.1 gonyckaetcs NpuMeHaTb Apyrne cpeacraea
n3mepeHuns 1 npucnocobneHus, obecnevnsaroLLne N3MepeHne CooTBeT-
CTBYHOLLUX NAapaMeTpoB C TpebyemMon TOHYHOCTLIO.

Ta6nuuya 1
HaumeHoBaHue 1 Tvn OBosHaueHme, FOCT OcHoBHbIE MeTpoornyeckne
obopygoBaHusi XapaKTepucTuku
Merp o roCT427 LleHa genenus 1 mm
MeTannMyeckuii
LUTaHreHunpkyns LWLI-M-500-01 TOCT166 OcHoBHas norpewHocTb 0,1 Mm
Pynetka 3IMK2-10AHT-1 TOCT7502 Llena genexusa 1 Mmm
Vrriome YO, YO2 TOCT 11197 unn YT, OcHoBHas NOrpeLIHoOCTb
P YH TOCT 5378 He Gonee 5
TonwwuHomep «B3JIET YT» MorpeluHocTb He 6onee 0,1 MM
yNbTPa3BYKOBOM TY 4213-040-44327050 P ’
Ckoba FOCT 11098 Llena genexunsa 1 mm
(KPOHLIMPKYIb) (-) (-)
LLITaHra ¢ MOHTaXHbIMU
MHA. narotoBneHus -
BTYNKaMm
Mpucnocobnexune
ANst 13MepeHus yrna MHA. narotoBneHus -
HaKI1oHa

CpencTtBa U3MepeHust A0MKHbI ObITb UCMPaBHbI, MOBEPEHbI U UMETb
[eNCTBYOLIME CBMOETENbCTBA U OTMETKN B hopmyrnsipax (nacnopTrax)

0 NMoBepkKe.
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Kpome ykasaHHbIX CPeaCTB M3MEPEHUS 1 NPUCNOCOBNEHNIA NCNOSb-
3yeTcsi NPOUNMPOBaHHbIN Yronok, kKapaHaall Ans pa3smeTku Ha meTan-
nnyeckux TpybonpoBoAax UNn MeTanM4ecknii KepH.

Bce pesynbtatbl USMEPEHUN U BBIYUCIIEHUI 3aHOCATCA B MPOTOKON
¢ ToyHocTbio 0,1 MM. PekomeHgyemas pbopma npoTokona npmeeneHa B
MpunoxeHun [.

B cny4yae, ecnu paboTbl BbINOMHAKTCHA B HECKOMNbKO 3TanoB, TO Ha
KaXkabI aTan MoXeT 0OpMNATLCH OTAESbHbIA NPOTOKOS, KOTOPbI 3a-
BEpsieTCs COOTBETCTBYOLWMMU noanucamun. B aTnx npotokonax 3anon-
HAKOTCHA COOTBETCTBYHOLLME MYHKTbI Y NPOYEPKUBAKOTCS T€ NYHKThI, MO KO-
TOpbIM paboTbl HA JaHHOM 3Tane He NPOBOAUNUCS.

5.2.2. OnpepeneHne cpedHero 3HayeHns HapyxHoro anameTpa NY

CpepnHee 3HadeHne HapyxHoro anameTtpa WY onpependetcsa kak
cpegHee apudmMeTnyeckoe pesynbTaToB U3MEPEHUW HapyXHoro Awa-
MeTpa (MNK ONVHBI OKPY>KHOCTUM MO HapYXXHOMY AMaMeTpy) B ABYX ceye-
HUsX yctaHoBku [NOA, nepneHankynsapHbix ocu LY. NonoxeHne ceveHnn
Hame4vaeTca Ha Tpybonposoe B COOTBETCTBUM C pUC.5.

~DH

I
@]

I
I
I
2
™~

Puc.5. NonoxeHue cevyeHnn npu yctaHoBke Bpe3Hbix MIA Ha UY no gua-
MeTpy no Z-cxeme (NpoAosibHbIN yron yctaHoBku MIA 0 = 45°).

I
I
I
1

5.2.2.1. OnpegeneHne cpegHero 3Ha4YeHnsa HapyxHoro guameTpa LY nytem ums-
MEPEHNA OSTMHbI OKPY>XKHOCTM MO HAPY>XHOMY AnamMeTpy.
PyneTkon BeinonHseTcsa onosicbiBaHne NY no Tpu pasa B KaxgoMm u3
BblOpaHHbIX ceyveHun. PaccuuTbiBaeTcs cpegHee 3HavyeHue [OfvHbI
OKPY>XHOCTU B ceyeHnax 1 n 2:
ZLOKp i
==, MM

okp cp1,2 3 ’

L

rae Lokp cp1,2 — CpeaHee 3HayeHue ANWHbI OKPYXXHOCTM B 1 1 2 ceve-
HUKN, MM;

Lokp ij — ANWHA OKPYXXHOCTU NpPU i-TOM MU3MEPEHUU B j-TOM ceye-
HUW, MM.

PaccuntbiBaeTcs cpegHee 3HadeHue annHbl oKpY>KHOCTU Y Lokp cp:

L _ LOKp cpl + LOKp cp2
okp cp 2 ’

OnpepensieTcs cpefHee 3HadeHWe HapyxHoro pauvametpa WY
DHapcp:
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D LOKp cp
= , MM.
Hap cp T

Pe3yanaTb| I/I3MepeHI/IIZ N BbIYMCIIEHNIN 3aHOCATCSA B MPOTOKO/J1.

5.2.2.2. OnpeneneHuve cpeaHero s3HavyeHust HapyXHoro gnameTtpa LY nytem npsi-
MOrO U3MepeHnst anameTpa
Ha NY B kKaxxgom n3 BbIGpaHHbIX CEYEHM OTMEYaTCsl BOCEMb TO-

YeK, PaBHOMEPHO PacnONOXEHHbLIX MO OKPY>XHOCTU KaXJoro cevyeHus
(punc.6).

Puc.6. NMonoxeHune Touyek Ha cevyeHuax UY.

B nnockoctax 1-5; 2-6; 3-7 n 4-8 kaxkaoro ceyveHnst BbINONHAETCS No
Tpy namepenust. Npn namepeHnn ckobon (KPOHLMpPKYNEM) HENOOBUKHbIN
Ly yCTaHaBNMBaeTCs B OTMEYEHHYI0 Ha noBepxHocTn MY Touky, a no-
ABWXHbIN NepeaBuraeTcsl OKOMo NpoTUBOMeXallen TOYKM OO Tex nop,
MoKa MOABMXHbIN Lyn CKOObI (KPOHUMPKYNSA) MakCUMarnbHO He BblOBU-
HeTCA Mo HanpasreHuto K nosepxHoctn NY. [lonyckaeTca npoBoaUTb U3-
MEpPEHUs1 C NOMOLLbIO KPOHLMPKYNS U PYNEeTKN.

CpepHee 3HauyeHue HapyxHoro anameTtpa LY B cedeHnax 1 n 2 pac-
cuyuTbIBaeTcs no opmyrne:
_ ZDHap ij

DHap cpl,2 12 » MM,

roe Duap cp1,2 — CcpefHee 3HaveHne HapyxHoro anameTtpa Y B 1 n 2 ce-
YEeHUU, MM;

Duap ij — HApY>XHbIM gnameTp WY npu i-TOM naMepeHuu B j-TOM ceve-
HUKW, MM.

PaccuntbiBaetcs cpefHee 3HayeHWe HapyxHoro anametpa WY
D Hap cp.

D _ DHap cp1 + DHap cp2
wap cp = > , MM.

PesynbTaTtbl namepeHuin n pacyeToB 3aHOCATCS B NPOTOKOJT.
5.2.3. OnpegeneHuve cpegHero 3Ha4yeHnsa Hapy>xHoro anameTpa LY B npoaonb-
HOW NSIOCKOCTM ycTaHoBKKU [MOA npu yctaHoBke MNM3A no gnameTpy
M3mepeHne HapyxHoro anameTtpa WY B npoaonbHOW MNNOCKOCTU
ycTaHoBku MNM3A, npoxoasiuen yepes mecta yctaHoBku M3A n ocb NY,
BbINOJSTHAETCS C MOMOLLbIO CKOBbI (KpoHUMpKyns). Ha LY (Tpybonposoae)
B KaXX4OM 13 BblOpaHHbIX CeYeHNn 1 1 2 0TMEeYarTCa TOYKK, B KOTOPbIX
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npegnonaraetcs ycraHoBka NMOA. B aTnxX Toukax Kaxaoro ceYeHuns Bbl-
NOMHSAETCA MO TPU U3MEPEHUA HapyXHOro anameTpa. [pu namepeHun
HenoABWXHbIN Lyn CKOObI (KPOHUMPKYNS) YCTaHaBNMBAETCA B OTMEYEH-
Hyl0 Ha noBepxHOCTU WY TOuKky, a NOABWXHbBIA NepenBuraeTcsl OKomo
NpoTMBONEXAaLLEen TOYKM OO0 TeX NOp, NOKa NOABWKHbIN LyN CKOObI (KPOH-
LMPKYNs) MakcMmaribHO He BblABMHETCS MO HanpaBfieHUIO K NOBEPXHO-
ctn LY. [lonyckaeTca NpoBOAUTb U3MEPEHNA C MOMOLLbI KPOHLMPKYNA
N pyneTku.
CpepnHee 3HayeHue HapyxHoro anameTpa MUY B BbIBpaHHbIX TOYKax

ceyeHun 1 n 2 paccuntbiBaeTcs no popmyrne:

ZDI'ISA ij

M

Drisa cpl2 = 3 M,

roe Dnisacp1,2 — CpegHee 3HayeHue HapyxHoro agnameTtpa LY B npoaosib-
Hon nnockocTn MN3A B 1 1 2 ceveHnn, mm;

Dnoaij — HapyxHbI gnameTp Y B npogosnibHon nnockoctu N3A npu
i-TOM U3MEPEHUUN B j-TOM CEYEHUN, MM.

PaccuntbiBaeTcs cpefHee 3HadyeHwe HapyxHoro guametpa LY B
npogoneHoun nnockoctn MNMN3A Drisa cp:

D B Droa cpt +Drisa cpo
MoA cp — 5 » MM.

PesynbTaTtbl namepeHun n pacyeToB 3aHOCATCS B NPOTOKOJT.
5.2.4. OnpegeneHune KoapdurUNEHTa UCKAXKEHNSA aKyCTUYeCKon Basbl

Mo pesynbTatam namepeHun napameTpos NY onpegendetcsa Koad-
PULMEHT UCKaXEHNA akycTuyeckon 6asbl pacxogomepa Ke:

K6 = Dnoaa cp/ DHap cp-
Nocne aToro npoBepAeTCd BbINOJIHEHNE YCITOBUA!
0,985 <Ke< 1,015.

Mpwn HEBBLINONHEHUN JAHHOTO YCNOBUS BblOpaHHbIN y4acTok Tpybo-
npoBoAa NpU3HaeTCs HEMPUIOAHbIM Ansi YCTAHOBKM Ha Hem MOA.

5.2.5. 'amepeHne TomnLWnHbl cTeHkn NY

TonwmnHoMepoM BbINOSTHATCS MO TPY U3MEPEHMUS TONLLMHBbI CTEHKU
NY B Toukax 2, 4, 6, 8 (pnc.6) Kaxkaoro ceyeHus.

CpefnHee 3HayeHue TOMWMHbI CTEHKM B ceYeHusax 1 u 2 paccunTbl-
BaeTcd no goopmyne:
h _ ZhCT ij

ctcpl,2 — 12 » MM,

roe her cpt,2 — cpegHee 3HayeHue TonwmHbl cTeHkn Y B 1 n 2 cede-
HUN, MM;

her ij — TONWwWHa cTeHkn UY npu i-TOM n3mMepeHun B j-TOM cede-
HUN, MM.

PaccuntbiBaeTcs cpegHee 3Ha4YeHue TOSLWMHbI CTEHKN NY:

h _ hCT cp1 +hCT cp2
cTep 2 » MM

Pe3yJ'IbTaTbI I/I3MepeHI/1IZ N pacyeToB 3aHOCATCA B NMPOTOKOIJ1.
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5.2.6. OnpeneneHune akBMBaneHTHoOW wepoxoBaTocTn NY
[aHHbIN NapameTp onpefensaT TOMbKO npu yctaHoBke MOA no
anameTpy.

3HayeHne 3KBMBANEHTHOW LLEPOXOBATOCTM BHYTPEHHEN NMOBEPXHO-
ctn NY ds onpegensietcs no 1abn.2 n 3aHOCUMTCS B NPOTOKO!.

Tabnwuua 2
Marepuan Tun Tpybbl M COCTOSIHUE BHYTPEHHEN NOBEPXHOCTU do, MM
ny
TlaTykb, Me/lb, anioMuHmit, Hoeas 6e3 ocagkos < 0,03
nyacTMacchl, CTEKI0, CBMHEL,
Hoeas 6eclioBHas:
- XONOAHOTAHYTas <0,03
- ropsyeTaHyTas <0,1
- NpokaTHasd <0,1
Hosasi cBapHas <0,1
C He3HauUTeNbHbIM HANeToOM pPXXaB4YMHbI <0,2
Cranb P>xaBas <0,3
ButymMnHnpoBaHHas:
- HoBas < 0,05
- GbIBLUIAs B 9KCNyaTaumm <0,2
OumHKkoBaHHasA:
- HOBas < 0,15
- GbIBLUIAs B 9KCNyaTaumm <0,18
Hosas 0,25
Y PxxaBas <1,2
YryH C Hakunblo <1,5
ButymunHupoBaHHas, HoBasi < 0,05
O6nuuyoBaHHasa U HeobnMuoBaHHas, HoBasi < 0,03
AcbouemeHT
HeobnuuoBaHHas, B 06bIYHOM COCTOSSHUN 0,05

5.2.7. OnpeneneHune KNHEMaTUYECKON BA3KOCTU XXUAKOCTU

[aHHbin napameTp onpegensetca cornacHo TOCT 8.025. [Onsa
HedpTENPOAYKTOB OnpeaeneHne KMHEMaTMYEeCKOW BSA3KOCTM MNPOU3BO-
antcs cornacHo FOCT 33-2000 no otobpaHHON Npobe XKnakocTn B yCro-
BUAX 3KcnnyaTaumm npu nomolum suckosmmetpa (FTOCT 1532), nubo no
cepTMduKkaTy Ha XnaKocTb. 3HaYeHne BA3KOCTU XMAKOCTM B Tpybonpo-
BOAE MOXET OnpeaenaTbcsa Apyrmmn Metogamm u npubopamm, eCriv OHU
cepTndmUnpoBaHbI.

CnpaBo4Hble cBefeHus1 0 BA3KOCTW XUOKOCTEN npuBeneHbl B Mpu-
noxeHmn E. OpMEHTUPOBOYHLIE 3HAYEHUS KMHEMATUYECKOW BA3KOCTU
HEKOTOPbIX MapOK Ma3yTOB ANSA pasfnn4yHbIX TeMNepaTyp NpMBeLEHbl B
Tabn.E.1. MNpu Hanu4mm npumecen AencTBUTENbHOE 3HAYEHNE BA3KOCTU
MOXET OTNMYaTbCA OT TAabNMYHOro 3HaYEHUs.

3HayeHne BA3KOCTN, BBEAEHHOE B PacXOA0MeEpP, 3aHOCUTCS B NPOTO-
KOn.

5.2.8. 3HauyeHunsa gpyrmx napameTpoB, Heobxoaumbix Ans paboTbl pacxono-
Mepa, onpeaenatoTca nocne ycraHoBku N3A Ha NY (Tpybonposoa). Me-
TOAVKa onpeaeneHns 3TMx NnapameTpoB U3NOXeHa B CreayoLwmx pasae-
nax HacCTosILLEero AOKyMeHTa.
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5.3. Nopsapgok paboTt npn MmoHTaxe MNI3A

Ha HapyxxHon noBepxHocTn LY B MecTax, rge onpeaenanvce napa-
MeTpbl MY, HAHOCATCS NIMHUN OKPY>XKHOCTU cedeHnin 1 n 2 (puc.7) Ha pac-
CTOSIHUN Duap cp — A58 ycTaHoBKM MI3A no guameTpy.

Mpun aTom yron npofonbHon yctaHoBku MN3A nonyyaetcs 0 = 45°,

D ——
HanpasreHue G
noToxa ot

nnHKUA /
OKPY)XHOCTU OKPY>XHOCTM
ceveHne 1 cevyeHune 2

a) pacnonoxeHue Toyek pasmeTkm Ha 1Y

6) B1A No HanpasneHuo NoToka Npu yctaHoske nap MN3A no gnameTtpam

Puc.7. Cxema pa3meTKkm Ha NOBEPXHOCTU TpybGonpoBoaa ANs YCTaHOBKMU
nap Bpe3Hbix M3A.

Ha pucyHke 6) B ckobkax ykasaHbl 0003Ha4YeHUs TOYEK Ha JSIMHUK
OKPY>XHOCTU ceyeHnsa 2.
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5.3.1.
5.3.1.1.

5.3.1.2.

PaamelueHune MN3A no gnameTpy

Ana onpegeneHna mect yctaHoBku M3A Ha noBepxHocTn NY Ha nuHum
OKPY>XHOCTU B cedyeHun 1 onpepnensieTcs onopHas (BepxHsisl) Touka A
(pnc.76). OT TOo4YkM A BOOMb JIMHUM OKPYXXHOCTU OTMepsieTcs ayra
AB = 0,393-Duap cp, OTMEYEHHAA TOYKa B HakepHuBaeTcs.

M3 Toukm B B ntoByto CTOPOHY MO NIMHMM OKPY>KHOCTU ceveHns 1 oT-
mepsetca ayra BG = 1,571 -Duap cp M TOUKa G HakepHUBaeTcS.

N3 Touek B 1 G C NOMOLLbIO NMHENKN WMWN XKECTKOro npodouns
(yronka, weennepa v T.n.) NPOBOAUTCA NNHUK, napannenbHble ocu Y,
[0 rnepecevyeHnss C NMHUEN OKPYKHOCTU ceyeHnsa 2 — Todkn D mn K
(pnc.76).

[ns npoBepkn NpaBUNbHOCTU BbIMOMTHEHHbBIX onepauun n3 Tovek B
1 D BOONb JIMHUI OKPYXXHOCTEN CEYEHUN B pa3Hble CTOPOHbI OTMEPSIOTCA
ayrm onnHoun 1,571 -Duap cp. KOHLUBI Ayr OOMKHBI COBMNACTb.

B kauecTtBe mecT ans yctaHoBku napbl [N3A1.1 / NOA1.2 MOXHO Uc-

nosfib3oBaTb COOTBETCTBEHHO TOYKM B 1 K ninbo toukm G u D.
[ns pasmeweHms napbl NMOA B Apyron NnpogonbHOM NSIOCKOCTU BHU3 MO
NMUHUN  OKPYXXHOCTU cedeHnss 1 oT Toukm B oTmepsietca payra
BF = 0,785:Duap cp, @ 0T Toukn F — ayra FGC = 1,571 -Duapcp. TOUkm Fn C
HakepHUBalTCA. AHanorMyHas npouenypa pasMeTkM NpoBOAUTCS U3
Toukn D. Toukn H n E HakepHuBatoTCA.

[na npoBepkn NpaBUiIbHOCTU BbIMOSTHEHHbIX onepaunn n3 Tovek F
1 H BOOMb JIMHNIN OKPYXXHOCTEN CEYEHU B pasHble CTOPOHbI OTMEPSHOTCS
ayrn annuHon 1,571-Duap cp. KOHUBI Ayr AOSKHBI COBNACTb.

B atom cny4ae ans ycraHoBku napbl M3A1.1 / NM3A1.2 MOXHO uc-
nonb3oBaTb COOTBETCTBEHHO ToYkM C 1 H nnbo Toukm F un E.

Pasmepsbl ons pasmeTkn npu cxeme 30HOUPOBaHUA (N0 guameTpy)
npuBeneHbl B Tabn.3.

Tabnuua 3

Cxema

PacctosaHune

OnuHa gyrm MEXHY

30HAMPOBaHUA

cevyeHnammn
1mn2

no AvameTpy

AB; AC

BFG; BACG;
DEK; DHK

FBAC; FGC,;
HDE; HKE

BF; CG; DH;
EK

0,393 DHap cp

1,571‘DHap cp

1,571‘DHap cp

0,785‘DHap cp

DHap cp

5.3.2. YcTaHOBKa MOHTaXHbIX naTpybkos N3A Ha NY

M3 nnoTHoro maTtepuana (kapToH, BaTMaH 1 T.4.) N0 Npounio oT-
BepcTna B Topue (npunerawowem Kk TpybonpoBoay) MOHTaXHOro na-
Tpybka MNM3A BbipesaeTca wabnoH Gyayuwiero annMNTUYECKOro oTBep-
cTusa. PasmeyvaroTcsa ero ocu u LeHTp.

LleHTp wabnoHa nooyepenHO coBMeELLAETCa C LeHTpamu ByayLimnx
oTBEpPCTUI nog yctaHoBKy MNOA (OByMS HakepHEHHbIMW TOYKaMU, Haxo-
ASWLMMUCA COOTBETCTBEHHO B CEYEHUAX 1 M 2 Ha NPOTMBOMONOXKHbBIX
cTeHkax Tpybonposoaa). Npu aTom npoaosibHas ocb WabnoHa JomKHa
ObITb NapannensHa ocu Tpybonposoaa.
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Mpodhunum Byayumx oTBEPCTUM OBBOASATCA HA NOBEPXHOCTU CTEHKU
Tpybonposoga. o HameYeHHbIM annuncam Bblpe3atoTcs (BbiCBEPNNBaA-
I0TCS) OTBEPCTUSA B CTEHKE TPybonpoBoaa 1 yCTPaHAKTCS HannbIBbI, 3a-
yCeHLUbI, rpag Ha Kpasix OTBEPCTUN.

MoHTaxHble naTpybkm [1OA npuBapuBatoTcss Ha TpybonpoBoA
(cBapka BbINOMHAETCA B COOTBETCTBUM C TpeboBaHusamu MpunoxeHus J1
unu cneumanbHbIMK TpeboBaHUSAMW BeOOMCTBA, IKCNIyaTUpyoLero
Tpybonpoeog). [ns atoro (puc.8a):

- NpeABapuUTENbHO CHAB MOHTaXHble BTYSIKW, Yepe3 OTBEPCTUS B CTEHKAX
Tpybonposoga NponyckaeTcs LWTaHra;

- Ha OOMH M3 KOHLIOB LUTaHIM HageBaeTCsl MOHTaXHbI naTpybok M3A;
- CBapKou B 2—3-X To4Kax naTpybok npmuxsatbiBaetcs K NY;
- Ha OpYyrov KOHeL LTaHrM HageBaeTCsi BTOPOM MOHTaXHbIN naTpybok
M3A n Takke npuxsatbiBaeTcd kK NY;
- y6eauBLUKCh, YTO CKONb3sLAaa NocaaKka WTaHr B naTpybkax coxpaHeHa,
naTpyoku NpMBapmBaOTCA C COXPaHEHNEM CKONMb3SLLEen NOCaaKM.
Matpy©6ku NMN3A npusapuatotca k Y Taknm obpasom, 4ToObI OTBEP-
cTnsa B natpybkax n Y cosnaganu. lNepsbin N0 NOTOKy naTpyboK npuBea-
pnBaeTCHa B TakOM NOsioxXeHuun, 4tobbl NMN3A B HEM ycTaHaBnmBancs no
MOTOKY XWOKOCTKN, @ BTOPOM — NPOTUB NoTokKa (puc.8a).
Mpn cBapke gormkHa obecnevymBaTbCA COXPAHHOCTb BHYTPEHHEWN
pe3bbbl NaTpyoKoB.
BHUMAHWE! 3ATPELAETCA npueapueamb MOHMaXHbIle na-
mpy6ku ¢ ycmaHoesieHHbIMU 8 Hux [13A.
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Ceapra

a) NONOXXeHNe MOHTaXHbIX naTpybkoB MN3A Ha NY

. F“/
Pt 3

— /_

N
|/

LT

6) onpeaeneHne cMeLeHnsa OCn akyCTUYECKOro KaHana

1 — wmaHea; 2 — cmsxka; 3 — MOHmaxxHbIl nampybok MN3A; 4 — UY.

Puc.8. OnpepneneHue napameTpoB yctaHoBKM MIA Ha WY.
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5.3.3. OnpegeneHuve 6a3bl Nnpubopa Ls (paccTosiHue mexay uanyyaroLmmm no-
BepxHocTamu NM3A) ogHum 13 aByx cnocoboB

5.3.3.1. Cnocob 1

B oavH 13 MOHTaxHbIX NaTpybkoB yctaHaBnueaeTcs MNOA. B npoTtu-
BOMOMOXHbIM NaTpyboOK wWTaHra BCTaBMsieTCs TakMMm o6pa3om, 4TOObI
CBOWM KOHLIOM OHa ynepriacb B U3Sly4atoLLyto MOBEPXHOCTb YCTaHOBIIEH-
Horo M3OA. Ha BbICTynawLwwmin KOHel, WTaHMM HageBaeTCsa MOHTaXHas
BTYJKa 1 3aKpennsaeTca Ha WwTaHre B nocagoyHom oteepctum NOA B na-
Tpybke. lNMocne 3Toro wWrtaHra BbITAaCKMBAETCH N U3MEPSETCS LUTaHreH-
LUMPKyneM, pyneTkon unm ckobon pacctosHue mMexay TOpLOM LUTaHIMN U
TOPUOM MOHTaXHOW BTYNKW. Takke LWTaHreHUUpKyneMm wusmMepseTcs
AnNnHa norpyxHomn vactn MNOA Lny — pacctogHue oT uasnydarowen no-
BEPXHOCTWN OO ONMOPHOM KOSbLEBOW MNMOCKOCTH (purc.9).

- Lk >
@ | ny———»
1 —
'II Il _I
uln <,
=
]

M3nayyatowan naocKocTb

a) 6e3 HakuOHoU 2alKu

|§ ——— L ny———>

11

_

M3nyyatow,aa naocKkocTb

6) ¢ HakudHoU 2alikou
Puc. 9. Bug BpesHoro M3A.

PacctosiHne Ls mexay manydarwwmmmn nosepxHoctamu napbl MOA
onpepgenseTcd no popmyne:

L6 = Ltt— Lny, MM,

roe L1t — pacctosiHnMe mexay TOpUOM LUTaHMM U TOPLOM MOHTaXXHOWN
BTYJIKW, MM;
Lnu— gnvHa norpyxxHown vyactu N3A, mm.
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5.3.3.2. Cnocob 2

M3mepseTca gnvHa obomx aT4MKOB — PACCTOSIHME OT M3ryyatoLLen
NOBEPXHOCTW 0 NPOTUBOMOSIOXHOW MSIOCKOCTU KOpryca Unu LwecTurpaH-
Hom ravkv ansa MNMOA ¢ HakuaHon rankon (puc.9). danee oba M3A napsbl
yCTaHaBnNMBalTCA B NaTpybKM 1 n3amepsieTcs paccTtosgHue Mexay ykasaH-
HbIMK NnockocTamm raek MNMN3A. [Npu aTom Le onpegensetca no oopmyne:

Le = Lo6w — Lk1— Lk2, MM,

roe Losw — pacCcTosHne Mexay nnockoctamu raek NoA, Mu;

Lk1,2 — anuHa kopnyca N3A1, NM3A2, mm.

PesynbTaT 3aHOCUTCS B MPOTOKO.

5.3.4. Onpegenenne oceBon 6asbl npubopa Lob6 (paccTtosiHus mexay LeH-

Tpamu usny4varowmnx nosepxHocten napbl N3A sgons ocu NY)

Ana onpepeneHna oceBor 6asbl BbIMNOMHAETCS M3MepeHue yrna
HaKNoOHa aKyCTUYeCKOro kaHana o. Yromn HakrnoHa akyCTU4eCcKoro kaHana
o ABnseTcs yrnom, gononHaowmm 0o 90° NpogonbHbIN Yron yCTaHOBKU
Bpe3Hbix [TOA 6 (cm. puc.8a).

Yron o onpefensieTcs ¢ NOMOLLbIO WTaHrM 1 yrnomepa. [na atoro
LUTaHra ycTtaHaBnMBaeTCs B MOHTaXHble NaTpybkn 1 yrnomepom npons-
BOASATCA M3MEPEHUS yrna Mexay BbICTYNawLWUMM KOHLAMMK LUTAHMN U
Hapy>XHOM noBepxHocTbio LY. NamepeHus nponssoadatcs He meHee 11
pa3 C Kaxxgon CTOpPOHbI Tpybonposoaa.

Mpu oTcyTCTBUM yrnomepa AonyckaeTcs NpovM3BOAUTb U3MepeHue
yrna HakrnoHa OCWM aKyCTMYeCKOro KaHana no MeTtoauke, ykaszaHHOW B
MpunoxeHun U.

OceBas 6aza LobO mexgy ueHTpamMu M3nyyarwmx NoBEPXHOCTEN
napbl NM3A Baonb ocu LY BbluncnseTcs no criegyowmm doopmynam (npu
yctaHoBke MOA no gnametpy):

Lo6 = Ds - ctg a, ecnun Le > Lpacy;
Lo6 = Le - cos a, ecnu L6 < Lpacy;
rae De = Duap — 2her — BHYTpeHHUI anameTp UY;
D

L ey = ———— MpU ycTaHoBke MNOA no anameTpy.
sina

Ana Y DN > 150 Mm BO3MOXHO onpeaeneHne pacctosiHms Los 6e3
N3MepeHNS yrna HakrnoHa akyCTMYeCcKOro KaHasna crnegyowmm MeToaoM:

- onpegensieTcsa cepeanHa paccTosiHus (Baonb ocu NY) mexay KpanHumm
TOYKaMu NpUBapPKN MOHTaXXHOro naTpybka MN3A n genaeTcs oTMeTKa Ha
nosepxHocTn LY (ansa kaxxgoro MOHTaXKHOro natpybka s napol MN3A);

- Yyepes caenaHHble OTMETKU C MOMOLLbI0 MeTannM4yeckon pyrneTku unu
XKECTKOM CTanbHOM NEHTbI MO HapPY>XHON NOBEPXHOCTU NepPneHANKYNAPHO
ocu Y npoBogATCs NUHUN OKPYXXHOCTEMN;

- pyneTkon, CKOBOM WnuM LWITaHreHUMPKYNeM 3aMepsaeTca pacCTosiHue
MeXay NMHUSIMU OKpPY>XHOCTen B 11 MecTax, paBHOMEPHO pacnpeneneHx-
HbIX BOOJSIb OKPY>XHOCTEN, W BblYUCNHAETCA cpefHee 3Ha4yeHUe luwap cp C
ToYHOoCTbIO Ao 0,1 Mm;

- BblUMCNISIETCA 3HAa4YeHMe oceBon 6a3bl No hopmyne:

Lo = |Hap cp — 2-her.
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PesynbTaT 3aHOCUTCS B MPOTOKOS.

na KOHTpPOJ14 NpaBUiIbHOCTU BbIMNOJTIHEHHbIX pa60T npoBepAeTcA
BbIlMNOJIHEHNE YCITOBUA

0,95:De < L06 < 1,05-Ds — npu ycTaHoBke [MOA no anameTpy.
5.3.5. IlamepeHune cmelleHnst Ocn akyCTU4eCcKoro KaHana

CmMelLeHne ocuM akyCTUYeCcKoro kaHana OTHOCUTENbHO BHYTPEHHeN
CTeHkn NY onpegenaeTcs C NOMOLLbIO ABYX LUTAHI CO CTSHKKaMu paBHOMU
ANWUHbI cornacHo puc.86. OgHa wTaHra nponyckaeTcsl Yepe3 MOHTaXHble
naTpybku, a gpyrasa pasmellaetca ¢ Hapyxu NY Tak, 4Tobbl Touka kaca-
HUA ABMAnacb LEHTPOM LUTaHrM. 3aTeM KOHLUbl LUTaHr 3akpensisaTcs
CTS>KKaMM Ha paBHOM pacCTosHUM Anis obecneyvyeHns napannenbHOCTU.
LTaHreHumpKynem samepsieTcsl pacctosHue mexay wraHramu Lu. Cve-
WweHue X onpegensietca no gopmyne:

X = Lw + Dw/2 - her, MM,
roe Duw — guameTp wTaHrv, NponyweHHOW 4epe3 MOHTaXHble na-
TPpyo6KN, MM;

her — TONWMHA cTeHKM LY, MMm.

Mocne atoro npoBepsieTCs BbINOSIHEHNE YCOBUS
0,48-(Drisa cp — 2-her) < X £ 0,52:(Dnoa cp — 2-her) — npu yctaHoske NOA

no anameTpy,
roe Drisa cp — cpegHee 3HadeHne HapyxHoro anametpa NY B npoaosib-
HOW NSIOCKOCTKM ycTaHoBKM MOA.

Mpy OTCyTCTBUM COOTBETCTBYIOLWEN OCHACTKM ONs onpefeneHus
CMeLLEeHNs OCU aKyCTUYECKOro KaHana npoussBoauTcs U3MepeHue OrvH
Ayr Mexay OBYMS IMHUAMM, NpoBeAeHHbIMU BAOMb ocn LY yepes ueH-
Tpbl NpuBapeHHbIX K Y natpybkos.

Mpwu yctaHoBke NOA no gnameTpy B Toukax B n K (puc.7a) nameps-
t0TCA ONUHbI ayr mexay nuHunammn BD n GK. B aTom cnyyae 4oOMmKHO Bbl-
NOSTHATLCS YCroBue

0,96 < L1/L2 <1,04,

roe L1 — gnvna gyrm BFG (DHK), L2 — anuHa ayrm BACG (DEK).
5.3.6. NOA ycTtaHaBnmBaTCa B MOHTaXHble NaTpybkn Ha TpybonpoBoae n Tpy-
6onpoBOA 3anoNHAETCS XNOKOCThHO.

[nsa 3aBvHYMBaHUs Bpe3HbIX [TOA B MOHTaXHble NaTpybkn A0SmKeH
NCMNOSIb30BaTbCSA POXKOBbIN KITOY Ha 36 MM.

KATETOPUYECKU 3ATPELAETCA vcnonb3oBaHue nNpu AeMOH-
Taxe NM3A MHOro MHCTPYMEHTA, TaK Kak 3TO MOXET NPUBECTU K pasrep-
meTusauumn MNMI3A (OTBUMHYMBAHWUIO BHYTPEHHEN BTYNKM) N O0OpbIBY CUT-
HanbHoro kabens (cm. puc.b.6). Npun HeBbINONTHEHUU AaHHOro TpeboBa-
HUa nsrotosutens HE HECET rapaHTuiiHbIX 0653aTenNbCTB.

Mapa MN3A nogkntovaeTcs K pa3bemam kaHana Bl B cooTBeTCTBUM
CO cxeMou coeguHeHus pacxogomepa (Mpunoxerue M) Takum obpasom,
4YTOOLI cooTBETCTBYOWMIM MDA pacnonaranca nepebiM MO NOTOKY U Bbin
noakritoyeH K KoHTaktam PEAL.1, PEA1.2, a gpyron n3 napbl — BTOPbIM
No MOTOKY W ObIN NoakntodeH K koHTaktam PEA2.1, PEA2.2 cooTBeT-
CTBEHHO.
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Bkniovaetca nutaHne  pacxogomepa. OTKpbIBaeTCs  MEHIO
Hactpowku / OcHoBHbIe NnapameTpbl / Cxema ycT. 1 yCTaHaBnMBaeTCA
napameTp — AQuameTp nnu U-KoneHo.

OTkpbiBaeTca meHio Hactpouku / OcHoBHbIe napameTpsbl / MNapa-
meTpbl UY u ycTaHaBnuBalTCA 3Ha4YeHUs NapamMeTpoB, YKa3aHHbIX

Tabn.4.

Ta6bnuua 4
M3A no MoA
HanmeHoBaHue n 0603HayeHne napameTpa
anawvertpy U-koneHo
Lokp — cpefiHee 3HaYeHne OnHbl OKPYXXHOCTU MO HapY>KHOMY + i
anametpy NY Lo cp
DHap — cpegHee 3HayeHune HapyxHoro gunametpa Y Duap cp + -
DBH — BHYTpeHHUIN agnameTp Tpybonposoaa - +
Dnaa — cpegHee 3HavyeHne HapyxHoro gnameTpa Y B npo- + )
ponbHon nnockocth MOA Dnsa cp
het — cpegHee 3HavyeHue TonWwuHbl CTeHKN WY her op + -
L6 — paccTosiHue mexay uanyyaroLmmmn ninocKoCTMU napbl + +
M3A Ls
Lo6 — paccTosiHne Mexay LeHTpaMu U3nydaroLmx NiocKocTemn + i
napbl M3A Bgonb ocn TpybonpoBoaa Los
Lakc — paccTosiHne mexay Touykamu BBOAa NoToka B NPSIMON i +
yyacTok U-koneHa
d — 3HaYeHMe LepoxXoBaTOCTU BHYTPEHHEN CTeHkM LY da + -
Kopp. BA3K. — pexXum KOppeKLUN BA3KOCTU KNOKOCTU + +
V — KMHEMaTn4ecKas BA3KOCTU XUOKOCTU + +
SKop — KOO DULMEHT KOPPEKTUPOBKN KMHEMATUYECKOWN BA3KO- + +
cm*
Kopp. NNOTH. — peXum KOPPEeKLUUN NAIOTHOCTM XXMOKOCTH + +
pTab — TabnMyHON 3Ha4YEeHNe NIOTHOCTM XMOKOCTN ** + +
* - NapamMeTp SKOp yCTaHaBMMBAETCA MPU BKIIHOYEHHOW KOPPEKUUM BA3KO-
CTW.
** - napameTp pTab ycTaHaBNMBaeTCA NPU BbIKMIOYEHHON KOPPEKLMU NIOT-
HOCTW.

Pacxogomep aBTOMaTuyecku ycrtaHaenvsaeT Tpebyewmble napa-
mMeTpbl obpabaTbiBaemoro curHana. [JuanasoH aBTOMaTtu4eCcKoro pery-
NNPOBaHUA paccyYUTaH Ha 3Ha4yMTerbHble U3MEHEHUA Kak napameTpoB
paboyen Xnakoctu (TemnepaTypbl, AABMEHUSA, aKyCTUYECKOW Mpo3pad-
HOCTWU U T.4.), TaK U YCNOBUN €€ TeYeHUs.

BHUMAHMUE! Ha obbekTe akcnnyaTauum MoryT cyLecTBoBaTb Unu
BO3HMKHYTb B MpoLecce ero aKcrnnyaraunm akTopbl, B pe3yrnbTare Ko-
TOpbIX AnanasoHa perynuposaHusa byaet HegoctaTovHO Anga obecneve-
Hua Tpebyembix napameTpoB Y3C (npu UsoHa — Bbicokoe n Kyc = 63,
Pcurn < 3000). K Takum cbaktopam OTHOCATCS OTIIOXKEHUSA Ha BHYTPEH-
HUX CTeHKax Tpybonposoga, NOBbILLEHHOE codepXXaHue rasa unm mexa-
HU4YeCKUX Npumecen (B3secen) B paboyen XnakocTtu, NoBbILLEHHbI YpO-
BEeHb Mynbcaunin noToka 1 1.4. Hannyme gaHHbIX (0akToOpoB MOXET npu-
BOAUTb KaK K YBEIMYEHUO0 MOrpeLlHOCTM N3MepeHnsa pacxoda, Tak u K
MOMHOMY NpeKpaLLeHno U3SMEPEHUN.
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6. MYCKOHAJIAAOYHBbIE PABOTDI

6.1. MNMepen Havanom pabot Heob6XxoAMMO NPOBEPUTEL COOTBETCTBME NapameT-
poB yHKUMOHUpoBaHUsA (napameTpos [l 1 pacxogomepa, ykasaHHbIM
B nacnopTax unv nNpoToKonax) AaHHbIM, 3aHECEHHbIM B NaMsiTb pacxo-
aomepa.

Heobxoanmo Takke NPOKOHTPONMpPOBaTb COOTBETCTBUE NMHONLUMPY-
€MOro 3Haka pacxofa («+» Unu «—») peanbHOMY HanpaBJiEHUIO NOTOKa
B Tpybonposoae. Ecnu nHamumMpyembln 3Hak pacxoga He coBnajaeT C
peanbHbIM HanpasfeHnem, He06XOANMO NPOKOHTPONMPOBaTL NPaBUIIb-
HOCTb ycTaHoBKkM napsbl M3A (MMM) nnbo noakntoveHns napbl MN3A ¢ yde-
TOM HanpasneHunsa noToka. Ecnn yctaHoBka 1 NogkNioYeHE BbIMOSTHEHDI
npaBuIibHO, TO HeobxoaMmo BonTM B MeHio Hactpounkun / O6pab. pe-
3ynbTaToOB N NPOBEPUTL 3HaYeHMe (3HaK) 4ns napameTpa 3HaK noToka.

6.2. Ecnun pacxogomep noctaensancs 6e3 MM, a NM3A moHTUpoBanuck Ha 006b-
eKTe, HeobxoauMo onpeaenuTb CMeLLeHne Hynst pacxogomepa dTO un
AONOMHUTENbHYIO 3aaepXkKy Paon kaHana namepeHus.

¢ OnpepneneHve cmelleHns Hyna dTo

OnpepgeneHve 3HavyeHus dTo BbIMNOMHAETCS NPU MOSTHOCTbIO OCTa-
HOBNEHHOM NOoTOKe B Tpybonposoae. BolbnpaeTcs ctpoka Hactpounku /
KanubpoBka / KannbpoBka Hynsa / ABtomart / 3an. kanub. 1 nponsBeo-
ANTCA 3anyck npoLeaypbl KannbpoBkn yCcTaHOBKOW 3HayYeHns CtapT. lMo-
crne OCTaHOBKM npouecca kanubpoBku (ans napameTtpa 3an. Kanuo.
yCcTaHaBnmBaeTcsa 3HayeHne Cton) n Bo3spaleHusi B okHo YCT. CMELL.
1 kaHan napameTtpy dT0 aBTOmMaTMyeckn BGyaeT NPUCBOEHO 3HAYEHME,
paccynTaHHoe npubopom.

Ecnv nonHOCTbIO OCTaHOBUTBL MOTOK B TpybonpoBoae Mo TEXHWUYe-
CKUM MpUYMHAM HEBO3MOXHO, AOMyckaeTcs onpeaenstb CMeLleHue
Hynsa cnegyrowmum obpasom:

- Npy 3Ha4YeHuKn pacxona, nexatiem B guanasoHe (0,1-Quaus — Quaus), ONpe-
pensetca 3HavyeHne napametpa dTO no n3noXXeHHON BbIle METOAMKE —
dTos;

- Ans Bpe3Hbix NM3A B3aUMHO M3MEHSIETCS MOLKITOYEHNE CUTHANbHbBIX Ka-
6enen napbl NM3A nubo y NM3A, nnbo y BTOprYHOro npeobpasoBartens u
BHOBb onpegensetcda 3HadvyeHne napametpa dTO0 — dTo2. Ero 3Hak npwm
9TOM JOIKEH MOMEHSATLCS;

- NICKOMOE 3Ha4YyeHne CMeLLeHUs Hyns onpeaensieTcs no opmyne

dTo=0,5-(|dTor| = [dToz | ), mke.

BbluncneHHoe 3HayeHne npucsamBaeTcsa napameTtpy dTO B pacxo-
AoMepe 1 3anucbiBaeTcd B NpoTokos. ocne yero BocctaHaBNMBaeTCs
nepBOHaYanbHOE NOLKIIYEHNE CUTrHaNbHbIX kKabenen BpesHblx MNM3A.

Ana BpesHbix M3OA, ycTaHaBnMBaeMbIX N0 AMameTpy no Z-cxeme,
3HayeHue napameTtpa dTO OO0 MOHTaxa Ha OOBLEKTE MOXET onpene-
natbea Ha cteHae (cm. MNMpunoxeHne K).
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+ OnpepeneHne 3HavyeHnsa napameTtpa [on. 3aaepxka (Paon).

Onpepenexve 3HavyeHus Ppon npoBoantca cnegyowmm obpasom.
OTkpbiBaeTcs okHo HacTpouku / KannbpoBka / KanubpoBka Paon /
Yct. Poon 1 kaHan u BBOAMTCA TabnuyHoe 3Ha4YeHue CKOPOCTM 3BYyKa
Ctab. 3aTem akTuBM3anpyetcsa onums ABTomMaTt 1 NPon3BOAUTCS 3arnycK
npoueaypbl Kannbposkn (ona napameTtpa 3an. Kanub. ycTtaHaBnuvBa-
eTcq 3HadeHne CtapT). [locne octaHOBKM npouecca kanmbposku (ans
napameTpa 3an. Kanub. yctaHaBnueaeTcqa 3HadeHne Cton) n Bo3Bpa-
WweHus B MeHio Yct. Paon 1 kaHan napameTpy Paon aBTomMatnyecku
OyaeT NpMCBOEHO 3Ha4YeHMe, paccumTaHHoe Npnbopom.

BbluncneHHoe npnbopom 3HauveHue napameTtpa Pgon 3aHocuTca B
NPOTOKOJT.

MPUMEYAHWE. TMpn namepeHun pacxoga CKOpPOCTb yNbTpasByka
onpeaensetca no tabnuuam FCCCL ansa namepsieMblx Xngkocten nndo
C nomoubo npucnocobnenuns (puc.>K.1). 3HayeHne cKopoCTU ynbTpa-
3ByKa 3aHOCUTCS B NpmMbop He no3gHee 5 MUH nocne ero onpeaeneHus.

[na Bpes3Hbix NMBA, ycTaHaBnMBaeMbIX NO AMameTpy no Z-cxeme,
3HayeHue napameTpa Ppoon 0o MOHTaxa Ha oObekTe MOXEeT onpene-
nartbca Ha cteHae (cMm. Mpunoxerne K).

BHUMAHMUE! B cny4ae 3ameHbl /10600 cocmaeHoUl Yacmu Ka-
Hana usmepeHus (BI1, [13A, YC, 6510ka uckpo3sauw,umHo2o, kabeneu
cesizu) Heob6xo0umMo 3aHO80 ornpedesiumb 3Ha4YeHUsl NnapaMmempos
dTO0 u Pdon.

6.3. OTKkpbIiBaeTca meHio Hactpounku / O6pab. pe3ynbTaToB 1 YyCTaHaBNU-

BaeTCs 3Ha4YeHus1 NapaMeTpoB:
MeauvaHa — pasmep Oygepa MmegnaHHOro ycpeaHeHus;

- CpegHee — pa3mep 6ydepa apudMeTN4eCKoro ycpeaHeHus;

Bp. vHep. — Bpemsa nHepumu.
YcKkop. — 3Ha4YeHne MakCuManbHOM CKOPOCTU U3MEHEHUA CKOPOCTU No-
TOKa;

- OTC. — oTCeYKa N0 MMHMMANbHOMY Pacxoay;

HY — HWXHAA ycTaBka no pacxoay;
BY — BepxHAsa ycTaBKka no pacxoay;

- 3HaK NOTOKa — 3HaK HanpaBneHns NoToKa XXWUAKOCTY;
- ApxnBup. — apxmBmpoBaHne o6 bEMHOIO UM MaccoBOro pacxona;

6.4.

Pa3mepHOCTb — pa3MepHOCTb pacxoaa;
KoHd. — koHGurypauusa pacxogomepa.

NMPUMEYHAHWE. Bpemsa vHepuumn He pekomMeHOyeTCs yCTaHaBnu-
BaTb MeHee 10 c.
MogkntoyalTea K pacxogomepy Heobxoanmble nNpubopbl U yCTpONCTBa
(camonuceu, mogem n 1.4.). B meHio Hactpouku / Hactp. nepucepum
n Hactponku / CuctemHble napameTpbl / Hactponku cBA3mn yctaHas-
nmnBatoTcs HeobxoauMble NapameTpbl 451S cornacoBaHms paboTbl BbIXO-
A0B pacxogomMepa co BXogaMm nogkritoyaembix NnpubopoB 1 yCTPONCTB.

6.5. MNpoBepsieTcs 1 Npy HEOBXOAUMOCTU yCTaHABNMBAKOTCA TEKyLLMe aaTa u

Bpems (Hactponku / CucteMHble napameTpbl / YCTaHOBKA 4acoB).
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6.6.

6.7.

Mpn HeobxogmmocTn B okHe HacTpounkn / CucteMHble napamMeTpbl
/ Ouncrtka o6 bLEMOB BLINOMHAETCA nNpoueaypa ObHyNeHns HakonmeH-
HOro 3HayeHunsa obbema.

Mpn ncnonb3oBaHMM pacxogoMepa B YCNOBUAX U3MEHEHUs Temnepa-
TYpbl ¥ AaBNEHNS Xnakoctu B Tpybornposoae (cnepoBaTenbHO U BA3KO-
CTW) peKoOMeHAyeTCH BKINYaTb PeXnUM aBTOMaTUYECKON KOppeKL MU 3Ha-
YyeHus napameTpa Baskoctb (v) B MmeHto Hactponkn / OCH. NMAPAM. 1
kaHan / Mapam. UY 1 kanan. [Insa yero Bbibupaetca ctpoka meHto Kopp.
BA3K., yCTaHaBNMBaETCA U BBOAUTCS COCTOSAHME Aa. [INs yCTaHOBKM 3Ha-
YeHUs KoadpPuUMEHTA KOPPEKTUPOBKM KUHEMATUYECKON BA3KOCTU XUA-
KOCTW B CTPOKE MEHIO SKOP yCTaHaBNMBaeTCsA U BBOAMTCS B pacxo4oMep
YMCNOBOE 3HaAYEeHNe yKa3aHHOro koaduumneHTa.

3HayeHne KoapuuneHTa ONa JaHHOrO TUMNa XWOKOCTU U Auana-
30Ha TemnepaTyp MOXET onpeaenaTbca no 1abn. E.2 nnbo Ha ocHoBe
pacyeTa no metoauke, npueeaeHHon B NpunoxeHuu E.

BknioyeHne ykasaHHOro pexmuma pekoMeHayeTcs NpousBOAUTb Y

HWKHEN rpaHnLbl TeMnepaTypHOro AManasoHa XXUAKOCTH.
Mpn nepesoae pacxogomepa B pexuMm ornpeaesieHMsi MaccoBOro pac-
Xoda M Maccbl Heo6XoOUMO BBECTWU 3HAYeHUEe MSIOTHOCTU XUOKOCTH.
3HadeHune napameTtpa NMnoTtHocTb BBOAMTCS B MeHto MNMapam. KUY 1 ka-
Han cTpoka p Tab.

OnpegeneHve 3HayYeHWa NIOTHOCTU HedTENpOaYKTOB COrnacHo
FOCT 3900 npounssoguTca Ha oTobpaHHOM NPoGe XNOKOCTM B YCIIOBUSAX
aKcnsyatauum pacxogomepa O4HUM M3 OBYX METOAOB: apeomMeTpuye-
CKUM UIIM MUKHOMETPUYECKUM NUBO onpeaenseTcsa no cepTudukaTy Ha
XNOKoCTb. 3Ha4YeHWe NAOTHOCTU XuAkoctu B TpybonpoBoge MoOXeT
onpenensaTbLca ApyrMumn metogamu n npubopamu, ecrnv oHn ceptTudunLm-
POBaHbI.

B Tabn.E.3 npuBegeHbl 3Ha4eHUs NIIOTHOCTU HEKOTOPLIX MapoK Ma-
3yTOB 4S9 pasnuyHbIX TemnepaTyp. B 3aBucnMmocTn oT coctasa u npo-
LEeHTHOro coAepXxaHusi npumecen OenCTBUTENbHOE 3HAYeHUe MIoTHO-
CTM MOXET OTNn4YaThbCs OT TabNUYHOro 3HaYEeHUs.

Mpn ncnonb3oBaHUM pacxogoMepa B YCIOBUSX U3MEPEHUS TeMmne-
paTypbl U AaBneHus (cnegoBaTenbHO, U MIIOTHOCTM) XUAKOCTU PEKOMEH-
AyeTCHa BKMOYATb PEXUM aBTOMaTMYECKOM KOPPEKUUN 3HAYEHUS NIoT-
HOCTW XWUOKOCTMW.

[ns atoro B meHto Mapam. NY 1 kanan B cTpoke Kopp. NoOTH. ycTa-
HaBnuBaeTCs U BBOAUTCHA COCTOosHME Aa. [locne nposBeaeHnsa OenCTBUm
B cTpoke p meHio TEXH. MAP. 1 kanan 6yget nHanumpoBaTbCs 3HaYe-
HWe, U3MEHSIOLLLEECS NPU U3MEHEHUN TeMrnepaTypbl N OABIIEHUS XNOKO-
CTu B Tpybonposoae.

Ecnn TpybonpoBoa 3anonHeH BOAOW MW METUMOBLIM CNIUPTOM, TO
AaHHBIN pexxMM paboTaeT HEKOPPEKTHO.

6.8. Mpnbop nepesoantca B pexum PABOTA, T.e. CHUMaeTcsi nepemblyka ¢

KOHTaKTHOW napbl MoanduKkaumm cepBUCHbIX NapaMeTpoB. [JaHHasa KOH-
TakTHaa napa onnombupoBbiBaeTca. NMpn HeobxoaumoctTn nnomoéupy-
etcs kopnyc BI.
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6.9. TpeboBaHus K yCrioBUsiM aKcnnyataumm n Bblbopy mecta MOHTaxa, npu-
Be[leHHble B HACTOSILLEN 3KCnIyaTaumMoHHOW AoKymeHTauun (3M), yun-
TbIBaAOT Hanboree TUNn4YHbIe akTopbl, BNMSIOWME Ha paboTy pacxodo-
mepa.

Ha obbekTe akcnnyatauum MOryT CyLecTBOBaTb UITM BO3HUKHYTb B
npouecce ero aKcrinyatauun daktopbl, He nogaartoLwmeca npeasapu-
TerbHOMY NPOrHo3y, OLEeHKe U1 NpoBepke, N KOTopble NPon3BoaUTENb
He Mor y4ecTb npu paspaboTke.

B cnyyae nposiBneHusi nogo6HbIX hakTOpoB crieqyeT HanuTu nHoe
MECTO 3KcnnyaTauum, rae AaHHble hakTopbl OTCYTCTBYHOT UMW HE OKa3bl-
BalOT BNUSHUS Ha paboTy nagenus.
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7. BEMOHTAX

Mpn gemoHTaxe pacxogomepa HeobxoaMMo:

- OTKINIOYUTBb NUTAHWE pacxogoMepa;

- nepea aemoHTaxem MMM nnn BpesHbix NMOA HeobxoaMMo nepekpbITb No-
Aayy >XMAOKOCTU B MeCTe UX YCTaHOBKN, y6eanTbCHa B MOMHOM OTCYTCTBUM
AaBneHust B TpybonpoBoae M CrUTb XNOKOCTb;

- oTcoeanHUTb noaxoasdime k Bl (M3A) kabenu;

- aemoHTtmposats M1 (M3A) v BI.

BHUMAHME! Mpn pemoHTaxe BpesHble NMOA BbiBUHUMBAOTCA U3
MOHTa)HbIX NaTPyOGKOB C NMOMOLLbIO POXXKOBOrO Kntova Ha 36 mm. [paHu
noz Knwoy Ha 36 MM nokasaHbl Ha puc.b.6.

KATEIOPUYECKWN 3ATIPELAETCS vwcnonb3oBaHne Npu EMOH-
Taxe NOA MHOro MHCTPYMEHTA, TaK Kak 9TO MOXET MPMBECTU K pasrepme-
Tm3auumn MNM3A (OTBUHYMBAHMIO BHYTPEHHEN BTYIKM) U O0OpbIBY CUrHarb-
Horo kabensa (cMm. puc.b.6). MNpn HeBbINONHEHUU AaHHOro TpeboBaHus n3-
rotoButens HE HECET rapaHTuiiHbIX 0683aTenbCTB.

Mpw oTnpaBke B NOBEPKY U B peMOHT rnpubopa B komnnekte c 1M1
n3mepuTenbHble Y4acTKU U M3ny4varolime noBepxXHOCTM BpesHbix MOA
AOSDKHbBI ObITh OYULLEHbI OT OTMOXEHUI, OCALKOB, HAKUMNKX U T.1.
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NMPUNOXEHUE A. OTHOCUTENbHbIE AJIUHbI NPAMOJSIMHEUHbIX
y4yacTKoB
B 1abn.A.1 npuBegeHbl MUHUMarbHblE 3HaYEHUSI OTHOCUTENbHOWM
OJTUHbI HpFIMOHMHeVIHbIX y4qacCTKOB pr6OI'IpOBO,D,a npn TUNOBOM MOH-

Taxxe, Npu ycTaHoBKe Bpe3HbIx NMOA no anameTpy, no Z- n V-cxemam Ans
pasnUYHbIX BUOOB MECTHbIX FTMAPABIMYECKUX CONPOTUBIEHWIA.

Tao6nuua A.1

Bwug mecTtHoOro
rmapaBrinN4ecKkoro

OTHOCUTENbHAas ANvHa NPSMONIMHENHOrO y4acTka,

N, He meHee
COMNpPOTUBNEHNS
1 2
—L
g-—-—8 10

|
’

F—= &
s ;
== ;
e .

h
Ei
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MpoaonxeHne Tabnuubl A.1

1 2
’(;L“L_-_a
=4 30
Perynupytowas
3agBuxKa
]
Perynupytowias
3aBWKKa

?»rLiﬂ 10

IMONHOCTBLIO OTKPbITHIN LWAPOBOKW KpaH

==

30
Hacoc
L—
S O ]
Hacoc
FL
. *L_-_a
&l — 10
Dyl
DN1/DN > 0,1
Lﬂ
r-_r *
- Dy
WP 3
Dyl
DN1/DN > 0,1

Mpn Hannyumn B Tpyb6ONpPOBOAE HECKOMLKNX rMOPaBNNYECKUX COMNpo-
TUBIMEHUIN OfIMHA NPSAMOSIMHEHOrO y4acTka TpybonpoBoda Ao Gnvxkan-
wero kK NMN3A conpoTuBneHnsa AomkHa bbITb He MeHee, yKa3aHHOW B AaH-
Hon Tabnuue, a pacctosiHue oT MN3A 40 KaXXAoro M3 octanbHbIX rMapas-
NINYECKMX CONPOTUBNEHNI JOIMKHO ObITb HE MEHEE 3HaYeHUs1, NPUBEAEH-
HOro B Tabnuue ang rmapasnnyeckoro CONpoTUBNEHNSA AAaHHOrO BUAaA.
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NMPUNOXEHUE B. Bua coctaBHbIX YacTen pacxogomepa

- 250* >
1 2
[} L [ _\\ /7 )
‘\ / B3NETMP (©)
| \ / PACXOAOMEP-CHETYMK Y/IbTPA3BYKOBOW
126+ eee% 00
154* 00 QWO
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L (YPCB-510Vy =24 B) )
Y
T L (L1 T Soouml
T ITDI DT
A |\ J J \ J L J

Macca He bornee 2,5 kr

a) Bng cnepeau

6) BuA CHU3Y

* - CNpaBOYHbIN pasmep
1 — Oucnnel uHdukamopa; 2 — Knasuamypa; 3 — MoOysib 0bpabomku
OaHHbIX; 4 — Moldyrnb BUI; 5 — moHmaxxHbIl modyrib; 6 — cy66r10k obpa-
60omku OaHHbIX; 7 — 2epmM08800bI; 8 — pasbem RS-232; 9 — knemmMa 3a-
3eMIIeHUS.

Puc.b.1. BropuyHbin nsameputenbHbIN Npeobpa3soBaTtenb.
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- -q>- '€‘>
7,5*
_ —! b 39
10 o L
2735 -
3 l 5*-» 25*—»
- 22% g t——BO* ——
a) Bug cboky 0) Bug c3agu

* — CnpaBOYHbLIN pasmMep
1 — DIN-petka; 2 — KpoHwmeuH; 3 — BI1.

Puc.B.2. Bug BIl ¢ kpoHwTenHamm gnsa KpenneHua Ha DIN-peunky 35/7,5.
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1 — usmepumernbHbIU y4acmok; 2 — 6710k Kommymauuu, 3 — 8800 0nsi Ka-
6ens ces3u ¢ Bll; 4 — nampybok 0nsi ycmaHoeKu epe3Ho2o [13A; 5 —
gpe3Hol N3A; 6 — 8bi8od NOA e cubkol mpybke.

Puc.b.3. PaameweHune BK Ha usmeputenbHOM y4yacTtke
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* - CNpaBOYHbI pasmep
Puc.b.4. bnok kommyTtauum.
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Puc.B.5. Moagynb KOMMyTaLmu oagHOKaHanbHbIN.
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[paHn nog kKntoy 36 MM oA YCTaHOBKU U
AemoHTaxa N3A 13 MoHTaXKHOro natpybka

Msnyqarou.l,aﬂ NNOCKOCTb

BHyTpeHHAA
H BTYy/1Ka

T
—r

| L|l°

—

——M42x2—»

I

A4

- 145*

a) C NnacTMaccoBbIM NPOTEKTOPOM

paHu nog ka4 36 Mm 4NA YCTAaHOBKM U
AemoHTaxa M3A 13 MOHTaXKHOro naTpybKa

Manyqarou.l,aﬂ N/IOCKOCTb

| U

—

BHyTpeHHAA
H BTY/IKa
[ 1
1l 1l _I \

——M42x2—>

- 145%

6) ¢ TMTaHOBbLIM NPOTEKTOPOM

IpaHu noa Kntoy 36 MM ANA YCTaHOBKMU U
AeMoHTaxKa MDA 13 MoHTaxKHOro naTpybka

M3nyyatowwan NaoCKoCTb

HakungHas ralika

4

11 /
e
/
- 145-250* >

B) C TUTAHOBbLIM MPOTEKTOPOM U HAKMOHOW rankon

Macca He 6onee 1,0 kr

Puc.B.6. Bpe3Hou (BBMHUYMBaembin) MIA.
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NMPUNOXEHUE B. KommyTauua mogyneun pacxogomepa

I~

(?// : U )
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_/[—133 a4 =

[ EEEmmesm

Gr LL ’

A — OKHO 0151 pa3meuweHusi KOMMymauuOHHbIX 3/1EMEHMO08 KOMBUHUPO-
8aHHO20 MOOyr1si BHeWHUX cesi3el;

61, B1 — okHa 0nsi pa3MeuweHusi KOMMymauuOHHbIX 3/1EMEHMO8 cep-
8UCHO20 MOQYIs1 BHEUWHUX c8s13ell, ycmaHOo8/1eHHO20 8 criom 1;

62, B2 — okHa 0nsi pa3MeweHusi KOMMymauuOHHbIX 3/1EMEHMO8 cep-
8UCHO20 MOQYIs1 BHEUWHUX c8513ell, ycmaHOo8/1eHHO20 8 c/iom 2;

["— pe3epeHbie OKHa;

L — OKHO Onsi pasmeweHuUsi KOMMymauyUuOHHbIX 3/1eMEHMO8 MpuUeMo-re-
pedarouwe2o Mooyris;

1 — konio0ka npedoxpaHumerns 1 A e uenu =24B;

2 — pa3beM 0r1s NooKYeHUs kabens numaHusi =24B;

3, 4 — KoHmakmHsble rnapbi I3, J4 coomeemcmeeHHO 0111 ycmaHO8KU
pexuma pabomei npubopa:

- J3 — KOHmMakmHas napa paspeuweHusi Moougukayuu Kanubpoeoy-
HbIX rapamempos;
- J4 — KOoHmMakmHas napa paspeuweHusi Moougukayuu rnapamempos

YHKUUOHUpPOB8aHUS;

5 — omeepcmue ¢ 3azrnywkol 05151 MOOKIoYeHUs1 Kabesis usMepeHust
Yacmombl OrIoPHO20 Keapua (Ucrosib3yemcs rpu rnoeepke rnpu-
6opa).

m
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Puc.B.1. Bug czagm moayna ob6paboTkm AaHHbIX.
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Puc.B.2. KoMmmyTaunoHHble 3rieMeHTbl KOMOMHUPOBAHHOIO MOAYIIA.

Tabnuua B.1. O603HaYeHUe KOHTAKTHbIX 31IeMEeHTOB U CUrHanoB KOMOUHU-
pOBaHHOro Mmoayns.

HaumeHoBaHne Obosnaqerne O603Ha4eHne CurHana,
BbIXoaa KOHTaKTHOTO Ha3Ha4YeHne KOHTaKTHOro afieMeHTa
3N1eMeHTa
1 RXD
2 RTS
RS-232 3 TXD
4 CTS
7 GND
- TSOUT+
YHuBepcanbHbIN - TSOUT-
BbIxog, O J1 KoHTakTHble napbl YCTAHOBKM pexmma paboTbl
J2 yHMBepcanbHoro Bbixoga 0
J3 KoHTakTHbIe Napbl YCTAHOBKU pexnma paboTbl
) J4 npubopa
- GND
RS-485 - A/ Data-
- B / Data+

K pasbemy RS-232 KoMOGUMHMPOBAHHOIO MoAynsa nogkryaeTcs
wnend (nnockum kabenb) OT BHELHEro pa3bema, PacnofiOXXEHHOro Ha
KOprnyce MOHTaXXHOro Moaysnsi.

Lnend

(Bna ceepxy

1o2o3o4o5 |l:||:||:||:7| [\I/I 1] pasbemMa co

6o 705 90 ] 8o0ao 1 I Lwnendom)

2 8
a) BN, CHapyXu Ha BHELLUHUN ©) kabenbHbIN pasbeM, NOAKNIOYAEMbIN K
pasbem DB9 nHtepdeiica pazbemy RS-232 KOMOBUHMPOBAHHOIO
RS-232 mMoayn4

Puc.B.3. KommyTtaumsa uHtepdenca RS-232.
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TSOUT4+
TSOUT4-
TSOUT3+
TSOUT3-
TSOUT2+
TSOUT2

TSOUT1+
TSOUT1

J3J4
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VMM.BbIX

EEER BEIFE == FFR)

7

g

Puc.B.4. MapkupoBKa KOMMYTaLMOHHbLIX 35IEMEHTOB MoAysns yHuBepcalb-

HbIX BbIXOO0B.

Ta6bnuua B.2. Hymepauus yHuBepcanbHbIX U TOKOBbIX BbIXOA4OB B 3aBUCU-

MOCTU OT MeCTa YCTaHOBKU MOAYIIA.

KoHTakT. napbl yCTaHOBKM
MecTo ycTaHOBKU
MapknpoBka | HaumeHoBaHWe 1 HoMep pexuma paboTbl
Homep | o6o3Hau. curHanos BbiXxo4a Moayns 0003Hau. MapKMpoBKa
cnota OKHa OKHa KOHTaKT. nap
TSOUT1 +/- YHuBepcanbHbin 1 J1, J2
TSOUT2 +/- YHuBepcanbHbin 2 J3, J4
1 B1 TSOUTS3 +/- YHuBepcanbHbin 3 B1 J5, J6
TSOUT4 +/- YHuBepcanbHbin 4 J7,J8
|/ GND .
1 bl |/ GND TokoBbin 1 - -
I/ GND .
2 b2 | / GND TokoBbIN 2 - -
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.

Puc.B.5. MapkupoBKka KOMMYTaLMOHHbIX 3JIEMEHTOB MoAyJien TOKOBOro Bbl-
xopa n uHtepdenca Ethernet.

(BUA CO CTOPOHBI (BUA cnesa
EI]]FE]]_E’ NOAKMNI0OYEHUS K pasbema ¢
OTBETHOMY pasbemy) kabernb kabernem)

1 8

a) kabenbHbI pazbeM RJ45 Ons NOAKMOYMEHUS K ceTu nepeaayn gaHHbIX unu MK

KoHTakTbl
Llenb Pasbem mogyns Pasbem RJ45
Ethernet MOAKITIOYEHME K CETU nogkntoyeHune K MK
TX+ 1 1 3
TX- 2 2 6
RX+ 3 3 1
RX- 4 6 2

6) Tabnuua KommyTaLmn curHanos B Kabene CBA3M NpY NOAKIHOYEHMM K CETU ne-
peaayvn aaHHbIX U noaknodeHum k MK

Puc.B.6. KommyTtauusa nHrepdenca Ethernet.
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NMPUNOXXEHUE I'. CxeMbl 3neKkTpnyeckue

BTOPUYHbIN
NMPEOBPA30BATEIb

RS-232 KaHnan 1

PEAL.1

Llenb

RXD GND

TXD PEA1.2

GND

GND PEA2.1

MN3A

GND

N3A1.1

GND

e
1
2
3
4

_<
1
2
3
4

GND

GND

RTS PEA2.2

A

CTS GND

O|lo|N[(oojg|(bh[w[N|F

RS-485
A/Data-
B/Data+

GND

YH.BbIX. O

TSOUT+
TSOUT-

YH.BbIX. 1-4

TSOUT1+
TSOUT1-
TSOUT2+
TSOUT2-
TSOUT3+
TSOUT3-
TSOUT4+
TSOUT4-

Tok.BbIX. 1 (2)

GND
GND
I
I

f 4

Ethernet

TX+
TX-

RX+

RX-

=24 B

N3A1.2

Puc.l'.1. Cxema coeamHeHun pacxogomepa ucnosnHeHusa YPCB-510V u.
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BTOPUYHbIN
NPEOBPA3OBATE/b

KaHnanl

PEAl.1l

GND

PEA1.2

GND

PEA21

(O

GND

PEA 22

GND

Lo Lo

O

N3A1l.1

(O

BNTOK
KOMMYTALUN
XT5 XT1
1 | Curn.1 Curn.1
2 GND GND
XT6 XT2
3 | Curn.2 CurH.2
4 GND GND

O

N3A1.2

Puc.l'.2. Cxema nogknroyeHus napbl MOA npu HeCMMMETPUYHON CXeMe CBS3MU.

"—————E—% 3 Curn.2
4 GND2

-= —‘E—% 1 Curn.1
2 GND1

GND1

"nase" XT6

BTOPUYHbIN -
NPEOBPA30OBATENb c‘g}:%'@%ﬁ;&
“MOAL" "M3AL"
KaHan 1 —< | < Lenb L] N3aAL
PEALL [ Q 1 | 1| PEALL I
GND & 2 | 2 | PEAL2 !
PEAL.2 L] 3 | 3| onNDL I
eno | 4| 4] oo :
[}
oy o T o]
< Lenb Ka NaAz
Pgﬁzbz Q 1| 1| PEA21 I
- 2 | 2 | PEA22 I
L 515 owe b
4 4 GND2 ::
[
1
————————— I
|
| pmmme e
o
[}
: : BINOK
Lo KOMMYTALIMM
[}
1 naar XT5 XTL
: ! Curnl
|
[}
[}
[}

Curn2

GND2

Puc.l'.3. Cxema nogknto4veHus napbl MOA npu CUMMETPUYHON CXEMe CBA3MW.

&
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NMPUNOXXEHUE [. NpoTOoKOoNM MOHTaXHbIX U NYCKOHaNagao4HbIX
paboT

(pekomeHayemoe)

MPOTOKOI

MOHTa>XHbIX U MyCKOHaNago4HbIX pa60T

pacxogomepa-cyeTtunka «B3JNIET MP» 3aB.Ne

NcnonHenne YPCB-510V y

MN3A1.1 Ne [ TI9A1.2 Ne ; YC Ne

1. OObeKT

(nuet , IMcToB )

: B Ne

HauMeHOoBaHWe opraHv3auny, NoYTOBLIN agpec, Ten/dakc

2. XapaKTepucTukm obbekra:
cxema yctaHoBkm MNM3A

DN unameputernibHOro y4acTtka MM;

, Hannyme peBepCmMBHOro nNoToka ;

Tabnuua 1
Bua rmgpaBnuyeckoro [OnnHa npsiMONMHENHOro
COMPOTUBIEHNS y4acTka, M
Jo MN3A1.1
Mocne MN3A1.2

3. HapyxHbin gnametp NY B ceueHnax yctaHoBkn MNM3A, Duap ¢p (3anonHsaeTca 1abn.2 nnm

Tabn.3).
Tabnuua 2
[nnHa oKpy>KHOCTK CeveHune 1 CeyeHnne 2
M3mepeHHoe 3HayeHue, ;
LOKp ij MM 3
CpenHee 3Ha4yeHne B ceYeHUn, Lo cpj, MM
CpegHee 3HadeHne, MM Lokp cp= ; Duap cp=
Ta6bnuua 3
CeveHue 1 CeuyeHne 2

HapyxHbinn guameTp

IMNoCcKOCTb M3MepeHust

IMNoCcKOCTb M3MepeHust

1-5 2-6 3-7 4-8

1-5 2-6 3-7 4-8

1
M3mepeHHoe 5
3Ha4yeHne, Dyapij, MM 3

CpenHee 3HaveHve
B c€4eHUW, Dyap cpj, MM

CpepHee 3HadeHwue,
Duap cp, MM
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4. HapyxHbii anameTtp MUY B npogonbHon nnockocty yctaHoBku NOA, Drsa op (ONpeaens-
eTcsa npu yctaHoeke NMOA no guameTpy)

Ta6bnuua 4
HapyxHbin gnamer CeueHne 1 CeueHne 2
N3mepeHHoe 3Ha4eHue, %
Dnaaij, MM 3

CpefHee 3HaveHWe B ceveHum, Dnoa cpj, MM

CpegHee 3HadeHne, Dnsa cp, MM

5. KoadhpmumneHT nckakeHns akyctmyieckon 6asbl

K5 — DI'ISAcp -
D

Hapcp
0,985 <Ks<1,015

6. TonwmHa cteHkn Y, hergp

Tabnuua 5
CeyeHne 1 CeyeHnne 2
HapyxHbin guameTp TouYKM nsmepeHns TOYKM n3mepeHns
2 4 6 8 2 4 6 8

1

N3mepeHHoe >

3Ha4veHue, herij, MM 3
CpeaHee 3HayeHue
B C€YeHUN, Nercpj, MM

CpepHee 3Ha4veHune, her cp, MM

7. MonoxeHune BpesHbix MN3A Ha LY (onpegensetca npu moHTaxe MNOA Ha NY Ha 06b-
exre).
7.1. Yron HaknoHa akyCcTMYecKoro kaHana, o

Tabnuua 6

Yron HaknoHa
aKyCTU4YECKOro KaHana

MNaA1.1 MoA1.2

N3mepeHHoe

3Ha4eHue,

oi, rpag

CpepHee 3HayeHue,
o, rpag

7.2. CMelLLeHne akyCTUYEeCKoro kKaHana X = MM
7.3. basa npubopa, Ls (pacctosiHne mexay uanyyaroLmmm nnockocTsamu napol MN3A)
Ls = MM
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8. OceBas 6a3a npubopa, Los (paccTosHue mexay LeHTpammn nanyvarowmx nnockocTemn
napsbl MN3A Bgonb ocn AY)
Ls=_ MM
9. OKBMBaNeHTHas LLePOXOBATOCTb BHYTPEHHNX CTEHOK LY, d, = MM
10. MNapameTpbl UI3MEPSEMOWN KUOKOCTU.
10.1. Tun XnakocTtu

10.2. Temnepatypa XngKocTu: MakcumarbHas °C
MUHUMarbHas °C
cpeaHAa (tuac + tum)/2 = °C
10.3. KoahpmUNEHT KUHEMATUYECKOM BA3KOCTU XKUOKOCTU, v = m?/c

11. XapakTepuCcTnkM CUrHanoB 1 napameTpbl kaHana ob6paboTkn yrbTpa3BYKOBLIX CUTHA-
nos

Tabnuua 7

HaumeHoBaHue napameTtpa 3HauyeHue napameTpa

1. UsoHg

2. InvHa kabenen ceasn BI1-N3A, m

12. NapameTpbl kKaHana n3MepeHus
12.1. CmeLueHne Hyns, dTo = MKC
12.2. [lononHuTenbHasa 3agepxka, Puon = MKC

MpumeyvaHune

npeﬂCTaBMTeﬂb opraHmsaumn-npon3soanTenda NyCKoOHanago4HbIX paGOT
/ /

noanucb [o]7[e]

« » 20 r.

MpenctaButens 3akasudnka

/ /
noanuce [o]7]e]
« » 20 r.
['oc. noBeputenb
/ /
noanucb [o]7[6]
M.IM. « » 20 r.
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NMPUNOXEHUE E. CnpaBo4Hble cBeAeHUSA O BA3KOCTU U NNOTHO-
CTN XNAKocTen

1. KpaTkue cBegeHMA 0 BA3KOCTU XKNAOKOCTEN

Bsizkocmb — CBOWCTBO XWOKOCTU OKa3blBaTb COMPOTUBIIEHNE OeN-
CTBUIO BHELUHUX CWM, BbI3blBAlOWKUX MNEPEMELLEHNe ee 4YacTuL WUnu
cnoes. BA3KOCTb 3aBUCUT OT TUNa XNOKOCTU U ee TemnepaTypbl U JaB-
neHus. PasnnyatoT AMHaMUYEeCKyo U KUHEMaTUYECKYHO BA3KOCTb.

HuHamuueckasi 8sa3kocmb (KO3 PUUNEHT BHYTPEHHEro TPeHus) M
onpefenseTcsa CUNonM TPeHUsl, KOTopas BO3HMKAeT Ha KBagpaTHOM
MeTpe MOBEPXHOCTU ABYX NepemMeLlaroLmxcsa opyr OTHOCUTENBHO Apyra
CMNOEB XWUAKOCTW MpU rpagueHTe CKOPoCTU, paBHOM eauHULE.

KuHemamu4eckasi 8513KOCMb v — OTHOLLEHWE ANHAMUYECKOWN BS3KO-

n
CTWN XMUAKOCTU K ee MMNOTHOCTM V =—.
p

PasmepHocmb e0uUHUU 8513KOCMU B pa3nnyHblX cUMcTemMax n nx cooT-
HOLWleHune.

B cucreme CWU:
[n] = [H-c/m?] = [kr/m-c], [v] = [M?/c].
B cucreme CIC:
[n] = [aunH-c /em?] = [M] (nyas), [v] = [em?/c] [CT] (cToKC).
CooTHOoLWeHUS:
1M =0,1Na-c=0,1H-c/m?
1 Ct =10 m?/c = 102 mm?/c = 100 cCT (CaHTUCTOKC)
1 cCt =1 mm?/c =102 cm?/c = 106 m?/c
Ona 0603Ha4YeHnss BA3KOCTM Ma3yTOB MCMOMb3YHT XapakTepucTUKy
8s3Kkocmb ycriosHasi BY 1 BHECUCTEMHYIO eAMHULY u3MepeHus — °BY.

BAskocTb ycnoBHasi cBs3daHa C KMHEMATUYECKOW BS3KOCTbIO (B CaHTU-
CTOKCax) crneaytoLien opmMyIomn:

0,063

v[ccT] = {0,073-BY[*BY] - BYFBY]

}-100

2. MeToguka pacyeta KoacpdpuumeHTa KOPPEKTUPOBKN KUHEMATUYECKON BA3-
KOCTM

[nsa pacyeta KoadpduLMEHTaA KOPPEKTUPOBKM BA3KOCTU HEOOXO-
ANMO:

- onpeaenuTb AMana3oH TeMmnepaTtyp paboden XXngkoctTy nNpu aKcnnyara-
unm pacxogomepa — tvun U tvakc;

- onpeaenuTb 3HaYEeHN AMHaMNYECKOM BA3KOCTUN U CKOPOCTb yNbTpa3sByka
B MPaHUYHbIX TOYKax TemnepaTypHoro guanasoHa M (tww) U M (tmaxc),
C (tmu) U C (tmakc);

- BblMMCNTb KO3(PULMEHT KOPPEKTUPOBKM BS3KOCTM SKOp NO crnepnyto-
wewn dopmyrne:
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Skop =

e C — CKOpOCTb ynbTpasByka, kKm/cC;

Ln[r](tMMH)/rl(tMaKC)] =

Ln[V(tMMH) ) p(tMMH

) ! V(tuare) © P(tmae)]

C(tMmH)' C(tmakc)

Vv — KUHEMaTN4eCkKad BA3KOCTb,
P — NJIOTHOCTb.

[ns onpegeneHnsi CKOPOCTU ynbTpa3Byka MOXHO MCMOMb30BaTb
3Ha4eHusi, n3aMepeHHble pacxogoMmepom (MeHio TexH. nap. 1 kaHan
cTtpoka Ckop. Y3C).

C(tMmH)' C(tmakc)

Ta6bnuua E.1. 3HaYyeHMe KNHEMATUYEeCKON BA3KOCTM Ma3yToOB NpPU pasnnyHbIX

TemnepaTtypax
Temnepartypa, BsaskocTb MasyTa, v, cCt
°C M100 M100B 3K M40 M40B 3K | ®12/ P12 3K | ®5/ P5 3K
10 - - - - 1900 198
15 - - - - 1220 144
20 - - 4500 2592 730 108
25 - - 2500 1469 450 83
30 - - 1500 879 320 65
35 3775 1791 980 552 230 52
40 2168 1067 650 363 158 43
45 1306 667 455 248 112 36
50 821 435 320 176 87 30
55 537 295 230 129 64 26
60 365 208 170 97 52 22
65 256 151 128 75 40 19
70 185 113 95 60 32 17
75 138 87 77 48 27 15
80 105 68 60 40 22 13
85 82 55 48 33 19 12
90 65 45 39 28 16 11
95 53 37 32 24 14 10
100 44 31 27 21 12 8,7
105 37 27 24 18 10 7,9
110 31 23 20 16 9,5 7,2
115 27 20 18 14 8,6 6,5
120 23 17 16 13 7,8 6,0
125 20 15 14 11 7,1 5,5
130 18 14 12 10 6,5 5,0
135 16 12 11 9,0 6,0 4.6
140 14 11 9,9 8,2 55 4,3
145 12 9,8 8,9 7,4 5,3 4,0
150 11 8,8 8,0 6,7 5,0 3,7
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Ta6bnuua E.2. 3HayeHune KoachhrumneHTa KOPPEKTUPOBKU KUHEMATUYECKOMN

BA3KOCTU ANA PA3NTUYHbIX XugkKocteun

TVn KUAKOCTH [duana3soH 3HayeHne

Temnepartyp, °C KoadppuumeHTa, Skop

Masyt M100 60 — 150 10,3

Masyt M40 60 — 150 8,7

MasyT ®12 60 — 150 7,4

Masyt ®5 60 — 150 5,6

[nsenbHoe TonnNMBO NeTHee 0-30 8,9

[unsenbHoe TONNnBO 3MHee muHyc 10 — 30 91

MuHyc 10 — 50 15,5

Macno nHgyctpmansHoe NC-12 50— 100 71

muHyc 10 — 50 15,4

Macno nHgyctpmansHoe NC-20 50— 100 72

MuHyc 10 — 50 15,8

Macno BepeTeHHoe AY 50— 100 71

Macno TpaHcdopmaTopHoe mmHyc 10 — 50 13,5

50 - 100 6,1

AueToH 0-30 2,0

YKcycHas kucnota 0-50 50

OTUNOBbLIN CNUPT 0-50 4.9

[ nuuepuH 20 -100 30,9
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Ta6bnuua E.3. 3HayeHMe NNOTHOCTU Ma3yTOB NpPU pa3fNMYHbIX TeMnepatypax

Temnepatypa, MnoTHoCcTb MasyTa, p, T/m3
°C M100/M100B 3K | M40/M40B 3K D12 O12 3K 5 ®5 3K
10 0,988 0,971 0,966 0,936 0,961 0,916
15 0,986 0,968 0,963 0,933 0,958 0,913
20 0,983 0,965 0,960 0,930 0,955 0,910
25 0,980 0,962 0,957 0,927 0,952 0,907
30 0,978 0,960 0,955 0,924 0,949 0,904
35 0,975 0,957 0,952 0,921 0,946 0,901
40 0,973 0,954 0,949 0,918 0,944 0,898
45 0,970 0,951 0,946 0,915 0,941 0,895
50 0,967 0,948 0,944 0,912 0,938 0,892
55 0,965 0,946 0,941 0,909 0,935 0,888
60 0,962 0,943 0,938 0,906 0,932 0,885
65 0,959 0,940 0,935 0,903 0,929 0,882
70 0,957 0,937 0,932 0,901 0,927 0,879
75 0,954 0,935 0,930 0,898 0,924 0,876
80 0,951 0,932 0,927 0,895 0,921 0,873
85 0,949 0,929 0,924 0,892 0,918 0,870
90 0,946 0,926 0,921 0,889 0,915 0,867
95 0,944 0,924 0,919 0,886 0,912 0,864
100 0,941 0,921 0,916 0,883 0,909 0,861
105 0,938 0,918 0,913 0,880 0,907 0,858
110 0,936 0,915 0,910 0,877 0,904 0,855
115 0,933 0,912 0,908 0,874 0,901 0,852
120 0,930 0,910 0,905 0,871 0,898 0,848
125 0,928 0,907 0,902 0,868 0,895 0,845
130 0,925 0,904 0,899 0,865 0,892 0,842
135 0,922 0,901 0,897 0,862 0,889 0,839
140 0,920 0,899 0,894 0,859 0,887 0,836
145 0,917 0,896 0,891 0,856 0,884 0,833
150 0,915 0,893 0,888 0,853 0,881 0,830
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NMPUNOXEHUE X. CkopocTb ynbTpa3ByKka B Boae

1. CKopoCTb pacnpocTpaHeHust ynbTpasByka 3aBUCUT OT TemnepaTtypbl U
AaBneHust B TpybonpoBoae. CKOpoCTb yrbTpasByka Npy pasnmnyHbiX 3Ha-
YeHusiX TemnepaTypbl BOAbl U aTMOCKEPHOM AaBfieHUU NpuBedeHa B

Tabn.XK.1.
Tabnuua X.1

t, °C c, M/c t, °C c, M/c t, °C c, M/c t, °C c, m/c t, °C c, m/c

0 1402,7 | 20,0 | 1482,7| 40,0 | 1528,9| 60,0 | 1551,0| 80,0 | 15545
0,5 1405,2 | 20,5 | 1484,2| 405 | 1529,7| 605 | 1551,3| 80,5 | 1554,4
1,0 1407,7 | 21,0 | 1485,7| 41,0 | 15305| 61,0 | 1551,6 | 81,0 | 1554,2
1,5 1410,1 | 215 |1487,1| 415 | 1531,3| 615 |1551,8| 815 | 1554,1
2,0 1412,6 | 22,0 | 14886 | 42,0 | 1532,1| 62,0 | 1552,1| 82,0 | 1553,9
2,5 1415,0 | 22,5 | 1490,0| 425 | 15329 | 625 | 1552,4| 825 | 1553,8
3,0 1417,3 | 23,0 | 1491,4| 43,0 | 1533,7| 63,0 | 1552,7| 83,0 | 1553,6
3,5 1419,7 | 23,5 | 1492,8| 435 | 15345| 635 | 15529 | 835 | 15535
4.0 14220 | 24,0 | 1494,2 | 44,0 | 15350| 64,0 | 1553,0| 84,0 | 1553,3
45 14242 | 245 | 14956 | 445 | 1536,1| 64,5 | 15535| 84,5 | 1553,2
5,0 1426,5| 25,0 | 1496,9| 45,0 | 1536,9| 65,0 | 1553,8| 85,0 | 1553,0
5,5 1428,7 | 25,5 | 1498,3| 455 | 1537,7| 655 | 1554,0| 855 | 15529
6,0 1430,9 | 26,0 | 1499,6 | 46,0 | 1537,8| 66,0 | 1553,8| 86,0 | 1552,5
6,5 1433,1| 26,5 | 1500,9| 46,5 | 1539,3| 66,5 | 1554,6 | 86,5 | 1552,6
7,0 1435,2 | 27,0 | 1502,2 | 47,0 | 1540,1| 67,0 | 15549 | 87,0 | 15524
7,5 1437,4 | 275 | 1503,4| 475 | 15409 | 675 | 1555,1| 87,5 | 1552,3
8,0 14395 | 28,0 | 1504,7 | 48,0 | 1540,3| 68,0 | 1554,4| 88,0 | 15515
8,5 14415 | 285 | 15059 | 485 | 15425 | 685 | 1555,7| 885 | 1552,0
9,0 14436 | 29,0 | 1507,1| 49,0 | 1543,3| 69,0 | 1556,0| 89,0 | 1551,8
9,5 14456 | 29,5 | 1508,2 | 49,5 | 1544,1| 69,5 | 1556,2 | 89,5 | 1551,7
10,0 | 14476 | 30,0 |1509,4| 50,0 |15426| 70,0 |1554,8| 90,0 | 1550,5
10,5 | 14495 | 30,5 | 15105| 50,5 | 1543,1| 705 | 1554,9| 90,5 | 1550,2
11,0 |14515| 31,0 |1511,7| 51,0 | 15436 | 71,0 | 15549 | 91,0 | 1549,9
11,5 |1453,4| 31,5 |15128| 51,5 |1544,1| 71,5 |15550| 91,5 | 1549,6
12,0 | 14553 | 32,0 | 15139 | 52,0 | 15446 | 72,0 | 15550 | 92,0 | 1549,3
125 | 14572 | 32,5 | 15150 | 52,5 |15451 | 72,5 |15551| 92,5 | 1549,0
13,0 | 1459,0| 33,0 | 1516,0| 53,0 | 15456 | 73,0 | 1555,1| 93,0 | 1548,7
13,5 |1460,9| 33,5 |1517,1| 53,5 |1546,1| 73,5 | 15552 | 93,5 | 1548,4
14,0 | 1462,7| 34,0 |1518,1| 54,0 | 1546,5| 74,0 | 1555,1| 94,0 | 15479
14,5 1464,5 34,5 1519,1 54,5 1547,1 74,5 1555,3 94,5 1547,8
15,0 | 1466,2 | 35,0 |1520,1| 55,0 |1547,6 | 75,0 | 15553 | 950 | 15475
155 |1468,0| 355 |1521,1| 555 |1548,1| 755 | 15554 | 955 | 15472
16,0 | 1469,7 | 36,0 |1522,1| 56,0 |1548,2| 76,0 | 15550 | 96,0 | 1546,5
16,5 | 14714 | 36,5 |1523,0| 56,5 |1549,1| 76,5 | 15555 | 96,5 | 1546,6
17,0 | 14731 | 37,0 | 15239 | 57,0 | 15496 | 77,0 | 15555 | 97,0 | 1546,3
175 |1474,7| 375 |15248| 575 |1550,1| 77,5 |15556 | 97,5 | 1546,0
18,0 | 1476,4 | 38,0 | 1525,7| 58,0 | 1549,7 | 78,0 | 1554,8 | 98,0 | 1544,9
18,5 | 14780 | 38,5 |1526,6 | 585 |1551,1| 78,5 |1555,7| 98,5 | 15454
19,0 | 14796 | 39,0 | 15275 | 59,0 | 1551,6 | 79,0 | 1555,7 | 99,0 | 15451
195 |[1481,1| 39,5 |1528,3| 59,5 |1552,1| 79,5 | 15558 | 99,5 | 15448

AnekcaHgpos A.A., TpaxteHrepy M.C. Tennodusnyeckne csonctea Boapl
npn atmocdepHom paenexHmn. M.: MspgaTtenbctBo ctaHgaptos, 1977,100c.
(FTocymapcTtBeHHas cnyxba cTaHAapTHbIX CipaBoYHbIX AaHHbIX. Cep.: MoHo-

rpacoun).
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2. MNpwu oTcyTCTBMM Tabnuy, 3aBUCUMOCTU CKOPOCTU yNbTpassyka OT Temne-
paTypbl XNOKOCTN CKOPOCTb YNbTpa3sByka MOXET onpeaensaTbCca ¢ Nomo-
Lbto NpucnocobneHns, nsobpaxeHHoro Ha puc.2K.1. HenocpeaCcTBEHHO
nepen W3MepeHWeM CKOPOCTM YynbTpasByka Kopryc npucnocobneHus
(ckoba cTanbHas) norpyxaeTcs B UCCnegyemMyto Xnakoctb, a TOMLWMHO-
Mep HacTpamBaeTCs AN USMEPEHNS CKOPOCTU yNbTpasByka. 3aTeMm yrib-
TPa3BYyKOBbIM TOMLLMHOMEPOM MPOU3BOAUTLCA HEMNOCPEeOCTBEHHOE W3-
MepeHne CKOpPOCTU yrbTpa3Byka.

Ana mn3amepeHus cKOpoOCTU YynbTpasByka B XWOKOCTU BO3MOXHO
Takke npumeHeHne npmbopa YC-12 M (LLO 2.048.045 TO) nnum Tonwm-
HOMEepOB APYrnx TUNOB.

KaGenb curHanbHbIN

MpeobpasoBartenb
— ’—Q Nn112-5,0-12/2-b

0 B3NETYT ]

50%0,2

Ckoba ctanbHas

35 !

Puc.XX.1. NMpucnoco6neHue ansi uaMepeHUss CKOPOCTU yNbTpa3ByKa B XXUAKO-
cTh.
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NMPUNOXEHUE WU. UamepeHne yrna HaknoHa aKkyCTU4YeCKOro Ka-
Hana ¢ NoOMoLLbI0 NpUcnocoo6eHus

1. Mpwn oTCcyTCTBUM yrriomepa n3mMepeHue yrra HaknoHa akyCTUYeCcKoro Ka-
Hana MOXHO BbIMOSHATL C UCMONb30oBaHWeEM npucnocobnexus. MNpucno-
cobneHve npegcraBnseTr cobon NPAMOYrofibHUK pasMepoMm He MeHee
150 x 300 MM, K3roToBneHHbIN U3 TBEpPOOro JSIMCTOBOro mMartepuana
(cTeknoTekcTtonuTa, cTanu n T.4.) ¢ pasameTkon. PasameTka npeacrasnseT
cobon aBe napannernbHble NMHUK, OTCTOSALME ApYr OT Apyra Ha paccTo-
AHUM He MeHee 100 MM 1 nNepneHaVKYNsSPHbIE OCHOBAHWUIO — MEHbLUEN
CTOpPOHE NpAMOYrofibHuMKa (puc.n.1).

2. [1na npoBefeHNsa M3MEPEHUIN HEOBXOANMO YCTaHOBUTL NpucnocobneHne
Ha TpybonpoBo Takum obpasom, 4ToObl OCHOBaHWE NSIOTHO Npunerano
K Hapy>XHOW MOBEPXHOCTW TpybonpoBoada napannensHo NWHUK, NpoBe-
AEeHHOW BOoONb ocu Tpybonposoda (cMm. n.5.3), a ero nNrocKoCcTb — K
HapY>KHOW NOBEPXHOCTW LUTAHIN, NPOMYLLEHHON Yepes NaTpybku.

Ha npucnocobneHnn npoBoguTCA nUHWUA, napannefnbHas ocu
wtaHrn. I3 Toukn nepeceyeHnss JaHHOW NUHUN C OOHOW U3 napannenb-
HbIX NIMHUI ornycKaeTcs Nepnenaukynap Ha gpyryto. OTMeyaroTCcs TOYKN
nepecevYeHns ATUX NMHWUIA C NapannenbHbIMU AIMHUSMI NpUucnocobneHns

(puc.N.2).
3. Namepsatotca anuHel otpeskos |OA|, |OB|, |AB| wtaHreHumpkynem.
Bbluncnsaworca si o8| [OA| [OA|
sino=1+—, ctgo. = —, cOSa =-——, UCMNOMNb3y-
[AB| o8| [AB|

emMble ONs Bbl4MCEeHUs 3HavyeHust napameTtpa «Ocesas 6asa» no gop-
Myram n.5.3.3 HacTosLEN UHCTPYKLUMN.

lh > 100 mm; 12 > 150 mm; |3 > 300 mm
Puc.U1.1 Puc.U.2
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NMPUNOXEHUE K. OnpegeneHne cMeLleHUA HYNs U AONOSNHM-
TerbHOW 3alepPXXKMN Ha cTeHAae

NnaA1.1 N3A1.2

[ L
CrteHa Ansa onpepaeneHus
dT,

B3NIETMP ©

PACXOZIOMEP-CHETUMIC

‘%;IDD [CIea 1] ser

i
\ Ka6enn N3A-BI /

Puc.K.1. OnpegeneHune cmeweHus dTo c noMmoLbio cTeHAa.

1. MNMpwn onpegenenunn dTo n Poon. Ha cTeHae OOMKHbI MCNOSb30BaTbLCA Ka-
Han namepenna B, napa MN3A n kabenu ceasu BIN-M3A, koTopble OyayT
CMOHTMPOBaHbI Ha 0ObeEKTE.

2. Napa N3A yctaHaBnMBaeTCs Ha CTeHA Takum obpasom, 4Tobbl paccTos-
HMe Mexay 13nyyarLmMMmmn NoBEPXHOCTAMM BbINO PpaBHO PacCTOSHMIO Le.

CTteHp 3anonHsaeTcsa paboyen XnakocTelo (BooN).

3. OtkpbiBaeTcsa meHo Hactpouku / OcHoBHble lMapameTpbl / lMNMapa-
meTpbl UY 1 ycTtaHaBnmBarTCs 3HaYeHUA NapameTpoB, KOTOpble Obinn
onpeaeneHbl Ha obbekTe:

- LoKkp (onMHa OKpY>KHOCTH);
- heT (TonwmHa cTeHku);

- L6 (6asa npubopa);

- Lo6 (oceBas 6a3a).

4. PacxogomMep HacTpavBaeTcs Mo napameTpam npMHMMaeMoro curHana.

5. OnpegensieTca 3Ha4yeHne cMmelleHus Hynsa pacxogomepa dTo no MeTo-
Avike, NpMBEAEHHON B pa3gerne 6 HacTosLWen MHCTPYKLNN.

6. OnpegenseTcsa n BBOAUTCS B pacxo4oMep 3Ha4YeHMe CKOpPOCTU ynbTpa-
3BYyKa B XMAKOCTU (BoAe), 3anonHsowwen cteHa. Onpegensercs 3Have-
HVMe OONOMNHUTENbHON 3a4epPXKN Pgon NO MeTOAMKE, NPUBEAEHHOW B pas3-
aerne 6 HacTosILWen MHCTPYKUUN.
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NMPUNOXEHMUE J1. TexHonorusa npuBapku natpybka ana ycra-
HOBKU Bpe3Horo MN3A

HacTosilaa TexHonorns coctaeneHa B Lensax obecnevyeHnsa kaye-
ctBa cbopkm NN pacxogoMepoB 1 UCKNIOYEHNSI CO30aHUSA aBapUNHOW Cu-
Tyauum nocrie BbINoSIHEHNSE HEOBXOANMbIX COOPOYHLIX paboT.

. [Nlocne BbINONHEHNA pasMeTkn B COOTBETCTBUM C N.5.3.2 HacTosALWEN UH-

CTPYKLMM NO MOHTaXy Bblpe3aloTCH ra3oBbiM pe3akoM Heobxoammble OT-
BEPCTUA.

NMPUMEYAHUE. CeapHoi WOB ycTaHaBnNMBaeMoro natpybka He
[OMKeH nonagaTb Ha cBapHble LWBbI TPYO.

. [Nocne npoBepkn 1 NOArOHKM yCTaHOBOYHOM ocu NMOA BbINONHAETCS 3a-

YMCTKa CTEHOK TPYObl 4O MeTannuyeckoro 6yiecka Ha pacCTOAHUN He Me-
Hee 50 MM B KaXgyto CTOPOHY OT KpaeB OTBEPCTUS.

. C nomouwbto wtaHrm BI107.00-14(15,16) yctaHaBnmBaeTca naTpybok

B23.01-00.02 Ha npuxBaTKax.

MpuxBaTkn BbINONHAKT anekTpogamn YOHWU 13/55 nnn ananorny-
HbIMU CEepPTUPULMPOBAHHLIMWN 3NEeKTpogaMun, npeaHasHavyeHHbIMU NS
ceapku ctanen Ct10+-Ct120 nnu ctann CT15C.

. MNocne KOHTpOJ'IbHOIZ BbIBAapKn Npon3BoaAnNTCA NMoJfiHad npmuBapkKa yctaHOB-

INeHHbIX geTanen.

NMPUMEYAHWE. K ceapoyHoin paboTte gonyckaroTcs AUNIIOMUPO-
BaHHbIN CBapLLMK, BapUBLUNIN KOHTPOSbHbIE 06pasubl, KOTOpble NPOLUSN
NCNbITaHMs B COOTBETCTBUK C «[1paBnnamu atTectaumm CBapLLNKOBY.

. CBapWuK 3a4MaeT WoB, KNENMUT 1 NPeabsaBnsieT ero pykoBOAMTENO

pabor.

. PykoBogutenb paboT No okoHYaHWM CBapku obecneynBaeT npoBeaeHne

rmapasnnyeCcKnX UCNbITAHUN BHOBb BbINOSTHEHHbIX LLBOB B COOTBETCTBUN
c «PekomeHgaumsamMm no yCTpomncTey U 6Ge3onacHon akcnnyaTaumm Tex-
HOSlorMyeckmx TpybonpoBoaoB».

Cnucok nutepartypbl

1.

2.

TpyObl cTanbHble 6ecloBHble ropsyenedopmmnpoBaHHble. CoOpTaMeHT.
FOCT 8732-78.

TpyObl cTanbHble 3NeKTpocBapHble npsiMowoBHble. CoptameHT. TOCT
10704-91.

TpyObl cTanbHble 3NEeKTPOCBapHble CO CnuparnbHbIM LWBOM 06Lero
Ha3HayeHus. TexHunyeckue ycnosus. F[OCT 8696-74.

. I'Ipaana artrecrtaumm ceapLimnkoBs 1 cneunarimctos CBapo4HOro rnpoms-

Boactea. YT1B. 30 okTsabps 1998 r. noctaHoBneHnem Ne63 Mocroprex-
Hagsopa Poccun.

. PekomeHaaumm no yctponcTey u 6e3onacHoi akcnnyaTaumMm TeXHOMOM-

yeckux Tpybonposoaos. YTB. [pukazom degepansHom cryxbbl No aKo-
Norn4yecKkomy, TEXHONOMMYECKOMY M aTOMHOMY Hag3opy oT 27.12.2012 .
Ne 784.
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NMPUNOXXEHUE M. KoHCTpyKUMA cTpyeBbINpAMUTENS

1. Ha pnc.M.1 npegcrasneHa cxema CTpyeBbinpaMnTend tmna A, BbINOSHS-
€MOoro no crnegyLwmnm npasunam:

a) TOJNWKMHa nnaTtbl CTPyeBbINPAMUTENA paBHa AUNaMeTpy OTBGpCTI/II7I; B 3a-
BUCMMOCTU OT Matepuasna njarta MOXeET COCTOATb U3 OAHOWN UNKN He-
CKOJIbKMX MINaCTUH,

6) BCe AnameTpbl OTBEPCTUI B NiaTe O4MHAKOBbI;

B) 6onee NNOTHO OTBEPCTUS pacnpeneneHbl B LeHTpe nnaThl, bonee peako
no nepudepuu;

) OTBEPCTUSA CO CTOPOHbI BXOAA NOTOKa MMEIT hacku.

0,13-D

0,13-D

D — eHympeHHul duamemp mpyborpogoda, 8 KOMOPkIU ycmaHasnuea-
emcsi cmpyesbInpsMumers.

Puc.M.1. Cxema cTpyeBbIinpaAMUTEns NnoToka Tuna A.

2. [Ina cHwxeHns Beca n Konu4ecTBa Matepuana MOXeT UCNonb30BaTbCH
CTpyeBbINpsAMUTENDL NoToka Tuna B (puc.M.2), BbinonHaemMbIn no crneay-
OLLIMIM Npasunam:

a) B OTBEpPCTMSA NnaTbl BCTaBneHbl TPYOKy;

6) onnHa Tpybok paBHa AnameTpy TpyboK;

B) BCE AMaMeTpbl OTBEPCTUI B NnaTe OANHAKOBbI;

r) 6onee NNOTHO OTBEPCTUSI pacnpeaeneHbl B LeHTpe nnaTtbl, bonee peako
no nepudepuu;

[1) OTBEPCTUSA CO CTOPOHbI BXOAA NOTOKA MMET GdacKu.
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v . .013D

0,13-D

Puc.M.2. Cxema cTtpyeBbIinpaMuUTens notoka tuna B.

3. PasameTka 0TBEPCTUI B CTPYEBLINPAMUTENSAX NoKa3aHa B Tabn.M.1.

Ta6bnuua M.1. KoopanHaTbl OTBEpPCTUN B CTpyeBbInpaMutenax tTuna A m B
(D — BHYTpEHHUN anameTp Tpybonposoaa)

Ne n/n Ocb X Ocb Y
1 0 0
2 0 0,142.-D
3 0 0,283-D
4 0 0,423-D
5 0,129-D 0,078-D
6 0,134-D 0,225-D
7 0,156-D 0,381-D
8 0,252.-D 0
9 0,255-D 0,146-D
10 0,288-D 0,288-D
11 0,396-D 0
12 0,400-D 0,151-D

4. CTpyeBbINpaAMUTENDb yCTaHaBNMBaeTcs B TpPyO6onpoBog Ha pacCTOSIHUK
1+2DN Tpybonposoga OT nocneaHero no NoToky MeCTHOro ConpoTmBIe-
HusA. [pu ycTaHOBKE CTpyeBbINpsMuTenst Tpebyemas anvHa npsamonm-
HenHoro yyacTka nepeg N3OA onpeaensieTcs, Kak paccTosHue oT rmapas-
nun4yeckoro conpotmenenus oo MOA.

B12.00-00.00-56

im mr.510vVd.igc docl.0
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