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HacTosawasa vHCTpyKuMs onpenendet nopsgok MOHTaXa U LeMOH-
Taxa Ha obbekTe (y3ne ydeta) pacxogomepa-cyeTyuka YrbTpa3ByKO-
Boro «B3JIET MP» ncnonHennn YPCB-110 u, -120 u, -122 u. NMpwn npo-
BefeHn paboT HeobXxoaAMMO TakKKe PyKOBOOCTBOBATbCHA LOKYMEHTOM
«Pacxogomep-cyeTtunk ynbTpassykoson «B3JIET MP». WcnonHenue
YPCB-1xx 1. PykoBoacTtso no akcnsnyatayuu» B12.00-00.00 P3O vacTtsb |
n B12.00-00.00 P3 vacTs Il.

MEPEYEHb NPUHATbLIX COKPALLEHWNNA

DN - AnameTp HOMUHAamNbHbLIN;
Brl - BTOPUYHbIV n3mMepuTenbHbIi npeobpasoBaTtens;
ny - U3BMEPUTESTbHBIN Y4aCTOK,;
M - NepBUYHbIN NpeobpasoBaTesib pacxoaa;
M3A - npeobpasoBaTtenb 3MeKTPOAKyCTUYECKUM;
PO - PYKOBOACTBO MO 3KCMyaTaunu.
BHUMAHMUE!

1. [Ona moHTaxa Bpe3HbiX [M3A (3aBUHYMBaAHUA B MOHTaXHble NaTpyobku)
AOMMKEH UCNONb30BATLCA POXKOBbIA TapUPOBAHHBIN KITHOY C pa3Mepom
3eBa 36 MM. Ycunue 3atskkm — ot 8 0o 9 H-m.

2. [Onsa gemoHTaxa Bpe3Hbix M3A (BbIBUHYMBAHUS U3 MOHTaXHbIX NaTpyo6-
KOB) OOSDKEH UCMOSIb30BATbCH POXKOBBLIN FAEYHbIN KMY C pasmMepoM
3eBa 36 MMm.

KATEOPUYECKUN 3ATMNPELAETCS wcnonb3oBaHue npu ae-
MOHTaxe M3A MHOro MHCTPYMEHTA, TaK Kak 3TO MOXET NPUBECTU K pas-
repmeTmnsaumm NI3A (OTBUHYMBAHMIO BHYTPEHHEN BTYINKN) N 06PbLIBY CUT-
HanbHoro kabens (cMm. puc.A.5 4acTtu | pykoBogCcTBa No Kcnsyatauum).
Mpw HeBbINONHEHUN AaHHoro TpeboBaHna nsrotosutens HE HECET ra-
paHTUNHbIX 06A3aTEeNbCTB.

3. He ponyckaeTtcsa npuctynatb k paboTe ¢ pacxogoMepoM, He 03HAKOMUB-
LUMCb C PYKOBOACTBOM MO akcnnyartauun (PJ).

4. Tlocne 3aBepLUEHMS BCEX MOHTaXHbIX M MyCKOHaNaao4HbIX paboT Heob-
XOAMMO OTOCNaTb 3aBEPEHHYIO KOMUIO NPOTOKOSAa B UHXEHEPHO-TEXHU-
yeckun ueHTp AO «Banet».
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1. MEPbI BE3OINACHOCTHU

1.1. K npoBeaeHuto paboT no MOHTaxXy (4eMOHTaXxy) pacxogomepa gonycka-

eTcea nepcoHan:
UMELLMIN NPaBO Ha BbINONIHEHNE AaHHOro BuAa paboT Ha obbekTe ycTa-
HOBKW pacxooMepa, a Takke paspeLleHne npeanpuaTna-n3roToBuTens;
UMeELWMIN NpaBo Ha NpoBeaeHne paboT Ha AaNeKTpoyCcTaHOBKax C Hanps-
»>kxeHnem go 1000 B;

3HaAKOMbIN C AOKYMEHTaLUMEN Ha pacxo4oMep M BcnomMoraTenbHoe 060-
py4oBaHue, ucnosnb3yemMoe npu nposeaeHnmn pador.

1.2. Mpu npoBeaeHun paboT ¢ pacxogoMepPoOM onacHbIMU hakTopamMu sBMs-

HOTCA:

HanpshkeHne nepemMeHHOro Toka ¢ AeNCTBYOLWMM 3HavyeHem Ao 264 B
yactoTon 50 Nu;

- faBneHue B Tpybonposoae (go 2,5 Mla);
- Temnepartypa pabouen xungkoctn (ao 160 °C);
- Apyrue ¢akTopbl, CBA3aHHbIE C nNpodunem n cneundukon obbvekTa, rae

npon3BoanNTCA MOHTaX.

1.3. MNepen npoBegeHnem pabot Heobxoaumo yb6eamnTbCa ¢ MOMOLLLIO N3Me-

puTenbHOro Npubopa, 4To Ha TpyGonpoBode OTCYTCTBYET onacHoe Ans
XXN3HWN NepeMeHHOe UM NOCTOSHHOE HanpshXkeHue.

1.4. B npouecce paboT No MOHTaXxy, NycKoHanaake Unmn AeMOHTaXy pacxo-

AoMepa 3anpeLaeTcs:
NpPOM3BOANTL MOAKIIYEHUST K NMpUBopy, NepekntoyeHne pexmnmoB pa-
GOTbl UM 3aMeHY 3N1EKTPOPaAMNOSTIEMEHTOB MPW BKITHOYEHHOM NUTaHUN;
BbINONHATbL paboyme onepauun Ha yyactke TpybonpoBoaa, Haxoasule-
rocs nog AaBneHnemM;

- UICMOMb30BaThb 3M1EKTPONPMOOPLI U ANEKTPOMHCTPYMEHTLI 6€3 NoAKNoYe-

HWUSI X KOPMYCOB K MarucTpanu 3allUTHOro 3a3eMsieHusi, a Takke MUc-
Nnonb30BaTb NEePEYNCIIEHHbIE YCTPOUCTBA B HEUCNPABHOM COCTOSIHUM;

MCnoJib30BaTb 3aHylrieHne BMeCTO 3allUTHOIoO 3a3eMIieHU4.

BHUMAHMUE! [NMeped nodknrovYeHUeM K Ma2ucmpanu 3awum-
HO20 3a3eMJieHuUs1 Heo6xo0umo y6edumbcsi 8 omcymcmeuu Ha Hel
HanpspKeHusl.
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2. NOAroTOBKA K MOHTAXY

2.1. Anga yctaHoBKM pacxogomMepa Ha o6bekTe Heobxoanmo:

- Hanu4yme cBobOAHOrO yvacTka Ha TpybonpoBoae AN MOHTaXa nepeuy-
Horo npeobpasosatensa pacxoga (M) nnu ycraHoBku npeobpasoBaTte-
neu anekTpoakyctudeckmx (M3A);

- Hanuyne NPSIMONMHEWHbIX y4acTKoB Tpybonposoaa Tpebyemon AnuHbI
A0 1 nocne Mmecta yctaHoBKU MNM3A;

- HanMyne mMecTa Ans pasMeLleHnsi BTOPUYHOro U3MepuTenbHoro npeob-
pasoBaTtens (Bl1) pacxogomepa.

2.2. TpaHCcnopTUpOBKa pacxogomepa K MecTy MOHTaxka AOSKHa OCyLLecTB-
NATLCS B 3aBOACKON Tape.

Mocne TpaHCNOPTUPOBKM pacxogomepa K MecTy YCTaHOBKM Mpu OT-
puyuatenbHOM TemnepaType U BHECEHUSI ero B NMOMELLEHUE C MOSIOXu-
TEeNbHOW TemnepaTypon BO u3bexaHwe KoHAeHcauuu Brarn Heobxo-
AVMO BbiepXXaTb pacxooMep B yrNakoBKe HE MeHee 3-X YacoB.

Mpun pacnakoBke pacxogomMepa NPOBEPUTb €0 KOMMIEKTHOCTb B CO-
OTBETCTBUM C NACMOPTOM Ha AaHHbIA Npubop.
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3. TPEBOBAHUA NO MOHTAXY

3.1. TpeboBaHMA NO yCTaHOBKE NepBUYHOIo npeoodpaso-
BaTesifA pacxoaa u npeobpasoBaTernen 3fieKTpoaky-
CTUYECKUX

3.1.1. Obwme TpeboBaHUs
3.1.1.1. B mecte yctaHoBku [ (M3A) gormkHbl cobniogateca cnegytowme ycno-
BUSI:
- JaBneHune XWAOKOCTU U pexuMbl dKChnyaTauum TpybonpoBoaa MCK0-
YaloT razoobpasoBaHune n/unu ckonsneHue rasa (Bosgyxa);
- BHYTpeHHUn obbem Il B npouecce paboTbl JomKeH ObITb BECb 3anor-
HEH XNOKOCTbIO;
- OTCYTCTBYIOT JIMOO MUHMMASbHbI NyfbCauun N 3aBUXPEHUS XKUAKOCTH.
M (M3A) ponyckaeTcsa MOHTUMPOBATb B rOPU3OHTanbHbIA, BEPTU-
KanbHbIW UM HakNoHHbIM Tpybonposog (puc.1). Mpu atom MMM (M3A) He
OOIMKHBI pacronaraTtbCs B CaMOW BepXHeW TOouke yyacTka Tpybonpo-
Boga. Hambonee noaxoasilee MecTo Ana MOHTa)xa npy Hanmymm — Boc-
XOOAwWmmn nmbo HWXHUIA yYacToK TpybonpoBoaa.

NnaA
y =
>

Puc.1. PekomeHayemble mecTta yctaHoBku 1.

3.1.1.2. Pa3HOCTb BHYTPEHHUX AnamMeTpoB TpybonpoBoga M U3MEPUTESTLHOIO
ydacTtka [Nl B MecTax CTbIKOBKM He formkHa npesbiwatb 0,05-DN gn4a
npsMbIX nameputernbHbix ydactkoB (1Y) n 0,1-DN ana NY tnna U-ko-
neHo.

3.1.1.3. MNpwn ntobbIx cxemax yCTaHOBKN U crnocobax 30HANPOBAHUSA LN UCKITHO-
YeHUS BNSHUS BO3MOXHbIX OTIIOXKEHMI U CKOMNSEHUIN ra3a He PeKOMEH-
ayetca yctaHasnmBatb [ Takum obpasom, 4yTobbl NM3A okasanuch B
camou BEpPXHEWN UIU HUXKHEN TOYKE OKPY>KHOCTU MOMepeyvyHoro ceyeHuns
Tpybonposoaa.

3.1.1.4. NpofonbHbI Yron YyCTaHOBKM Bpe3Hbix NM3A B npaMonuHenHbin 1Y 6 mo-
XeT 6bITb oT 20° go 70°, pekomeHayemoe 3HaveHne — ~ 45°. MNMpogonb-
HbI yron yctaHoBku M3A 6 — 3TO yron mexay ocbio BpesHoro [MOA
(HanpaBneHneM pacnpoCTpaHeHUsi yNbTPasByKOBOrO flyya) U MOCKO-
CTblO, NepneHaukynspHoro ocu Tpybonposoaa (puc.2). Mpn DN>2000
AnanasoH AOoMyCTUMbIX 3HAYEeHUN NPOAOSIbHOrO yrna ycraHoBku [MOA
onpeaensieTcs xapakrepuctmkamm obbekTta pasmereHus 1.
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N3A1.2

Puc.2. NMonoxeHue napbl M3A Ha N3MepuUTEeNbLHOM y4yacTKe.

3.1.2. PaamelueHne napbl N3A npyn ogHONy4eBOM 30HANPOBAHUN

Mpwn yctaHoBke NOA no agnameTpy pekoMeHayeTcs pacnonaratb Ux
Takum obpasom, 4Tobbl NpogonbHast nnockoctb MOA (NnockocTb, Npo-
xogswas depes napy NOA Boonb ocu TpybonpoBoga) cocTtasnsana ¢

BepTukanbto yron 3 = 45°+10° (puc.3). BoamoxHo pacnonaratb M3A ro-
PU3OHTanbHO.

Puc.3. PekomeHayemble nonoxeHua napbl NM3A npu yctaHOoBKe no aua-
MeTpy (0aHOMy4YeBOE 30HAMPOBAHMKE).

3.1.3. PaamelueHne nap MN3A npu gByxny4yeBoM 30HOMPOBAHUM

Mpn gByxnyyesBom 3oHAnpoBaHun NMNIA pekomeHayeTcsa ycTaHaBNu-

BaTb Ha [ no aBym xopaam (puc.4). Nopsagok MOHTaxa ykasaH B pas-
nene 5.3 HacToALWEeN MHCTPYKLUMN.
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NaA1.1 M9A1.2
(N29A2.2)

(N9A1.1) (M3A1.2)

X1, X2 = (0,48+0,52) R
napa N3A1.1-M15A1.2 — 1-u nyy
napa N3A2.1-N15A2.2 — 2-U niyy

Puc.4. NMonoxeHune nap NMN3A npu yctaHoBKe No xopaam (ABYyXITy4eBOE 30H-
AnpoBaHue).

3.2. TpeboBaHUA K ANNHE NPSAMOSIMHEUHbIX Y4aCTKOB
TpybonpoBoaa

3.2.1. [Ina HopmanbHOM paboTbl pacxogomepa A0 NepBOro v nocne nocnea-
Hero no NoToky MN3A A0MKHbI BbITb NPSAMONMHENHbIE YYacTku Tpybonpo-
Boda cooteeTtcTByowen anvHel ¢ DN, pasHbiM DN T, MuHumanbsHble
3Ha4YeHUs1 OTHOCUTENBbHOM OJIMHbI NPAMOJSIMHENHbIX Y4acTKOB AN pas-
NNYHBIX CXeM ycTaHoBku M3A 1 BMOOB rmapaBninyeckoro conpoTuerne-
HUS NPU TUMNOBOM MOHTaxe npuseaeHbl B Tabn.A.1 MNpunoxeHus A, npu
OTKINOHEHNSX OT TUMOBOIro MOHTaXa 4118 ABYXJTy4eBOW CXeMbl 30HONPO-
BaHuA — B Tabnuue A.2.
[OnnHa npamonuHenHoro yyactka L [MM] onpefpensietca no dgop-
myne:

L=N-DN,

raoe N — oTHocuTenbHas AnuvHa, BbipaxeHHasa konnyectsom DN un yka-
3aHHasa B Tabn.A.1 n A.2;

DN — HoMmuHanbHbIM gnameTp NI nnu Tpy6onpoBoga B MecTte ycTa-
HoBKM MOA, MMm.

BHUMAHMUE! lNpu usmepeHuu pacxoda pesepcusHO20 Momoka
ece 19A siensiomcesi nepebIMU MO MOMOKY U OJIUHbI NMPsIMOJIUHeU-
HbIX y4acmkoe OOJIKHbI ornpeodesisimbCsl, UCX00s1 U3 3Mo2o oJso-
JKeHus.

Ecnn npu npeanonaraemom pasmewieHmnm NOA He obecnevnBatoTcs
AJIMHBI MPSMONUHENHBIX Y4aCTKOB, YKa3aHHble B [1punoxeHun A, moxeT
ObITb NPOBeAEHO 06cnegoBaHe o6beKTa Ans onpeaeneHnsa BO3MOXHO-
cT1 pa3paboTkn nHanBMAyanbHON METOLAMKN BbIMOMHEHUS UBMEPEHUI C
Yy4E€TOM YCOBUIN N3MEPEHUS Ha AaHHOM OObeKTe.
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3.2.2. InviHbl NPAMONMHENHbIX Y4aCTKOB AN rmapaBrindyeckoro conpoTuere-
HUMS Buaa «Tepmornpeobpas3oBaTenb COMPOTUBIEHMS B 3aLMTHOM
rMnb3e» onpeaenalTcsa No AByM nocrnegHum ctpokam tabnuy MNpuno-
XeHua A (Ons 3arnyweHHOW BpesKu) NMpu BbINOSTHEHUW YKa3aHHOro B
Tabnuuax cCooTHOLLEHUS

D:/Dg>0,1,

roe Dy — gnameTp 3aWmnTHOW rMb3bl TEPMOCOMPOTUBIEHUS, MM;

Ds — BHYTpPEHHUM AnameTp Tpybonposoaa, MMm.

NMPUMEYAHWE. Mpwn cooTHoweHun D; / Ds< 0,1 gnga Tepmonpeot-
pasoBaTensi CONpPOTUBNEHNSA B 3aLLMTHOW MMib3e, a TakkKe Npu COOTHO-
weHun DNy / DN < 0,1 gnga 3arnyweHHOM Bpe3ku [onyckaeTcsa AnvHa
npAMoOnnHenHbIX ydyactkoB 0,5-DN go nepsoro v nocne nocnegHero
MaA.

3.2.3. Cyxarollee yCcTpoMCTBO Buaa «auadparma» mnm «conno BeHTypu», a
Takke nobas 3agBmkKa OTHOCATCS K BUOY rmapaBfinyecKoro conpoTme-
nexHuns, o6o3HaveHHoro B Tabnumuax MpunoxeHus A kak perynupytoias
3a4BUXKa.

3.2.4. lNpwn yctaHoBKe B TpybonpoBog nepeq nepBuyHbIM nNpeobpasoBaTenem
ctpyesbinpamutens (MpunoxeHne K) BO3MOXHO cokpaleHue ASIUHbI
npsAMosIMHENHOro y4yacTka Ha Bxoge [ B aBa pasa.

3.2.5. [ina pacxogomepa c N3A, ycTaHOBMNEHHbIMM BAOMb OCU NPSIMOrO OT-
pe3ka WY tuna U-koneHo, TpeboBaHus K Heobxoammon anmHe NpssMonu-
HenHbIX y4acTkoB Tpybonposoaa o u nocne Il He ycTaHaBnuBaloTCA.
TpebyeMble TEXHMYECKME N METPOSIONMYECKNE XapaKTEPUCTUKN pPacxo-
aomepa obecneumBatoTca KOHCTpykumnen MUY tuna U-koneHo.

3.3. TpeboBaHUA K pa3MeLLeHNI0 BTOPUYHOIO n3mepum-
TenbHOro npeobpasoBarens

B mecTe pa3smelueHus Bl gomkHbl obecnevmBaThes:

- YCNOBMS 3KCMyaTaumm B COOTBETCTBUN C TpeboBaHMAMN SKCnnyaTaum-
OHHOW OOKYyMEHTauuu;

- Hannyme ceoboaHoro goctyna K BI.
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4. MOHTAX PACXOOOMEPA C NEPBUYHBIMU
NMPEOBPA3OBATEJAMMU

4.1. MoHTaX nepBUYHOro npeoobpasoBarens

4.1.1. Ana moHTaxa [ B TpybonpoBoa MOXeT NoCTaBNATbLCA NPUCOEOUHU-
TenbHaa apmaTypa: OTBETHbIe doriaHLbl, NaTpybKKU, KOHYCHbIE Nepexoabl
(ecnin DN nepsuyHoro npeobpasosaTtens MmeHblwe DN Tpybonposoaa, B
KoTopbIn Byaet yctaHasnueatbes [101).

4.1.2. Nepen Havyanom paboT Ha TpybonpoBoae B mecTe yctaHoBkM NI y4acTku
Tpy6, KOTOpbIE MOTYT OTKITOHUTLCHA OT COOCHOrO MOMOXEHWs nocrie pas-
pe3aHunsa Tpybonposoaa, cnegyet 3akpenuThb.

4.1.3. Ins moHTaxa B TpybonpoBoa, donaHuoBaHHbIN [ 1 oTBETHLIE diaHLbl
C NpMBapeHHbIMU NaTpybkamm cobrparoTcs B egUHYH0 KOHCTPYKLNIO.

1 2 1

[ / -

/

1 — omeemHbIli ¢hrniaHey, ¢ nampybkom,; 2 — 11 (NY)

Puc.5. CoopHo-cBapHasi KOHCTPYKLMA AnAa ycTaHOBKU donaHuyoBaHHoro MM
(NY) B Tpyb0onpoBoA.

Mpn Hanu4nn pasHuubl guameTpoB Tpybonposoaa u Y ons nepe-
xoAa oT B6onbllero BHyTpeHHEro AnameTpa TpybonpoBoaa K MeHbLUEMY
BHYTpeHHeMmy anameTpy LY MOXHO MCNoNb3oBaTh KOHYCHbIE MepexXoabl.
Mpu 9TOM ANWHBI NPAMOSTIMHENHBIX Y4aCTKOB MeXy KOHYCHbIMU Nepexo-
Aamu n Y gormxHbl 6bITb HE MeHee, yka3aHHbIX B Tabn.A.1 nnu A.2.

4.1.4. B BbiOpaHHOM MecTe 0CBOBOXOEHHOIO OT XNAKOCTU TpybonpoBoaa Bbl-
pe3aeTcs y4acTOoK HeoOXOAMMOW OfIMHbI U BMECTO Hero BBapuBaeTCs
KOHCTPYKUMA ¢ pnaHuyosaHHbIM 111 nnu sBapHou MNM1. Npu aTomM Hanpas-
neHue ctpenku Ha MM gomkHO coBnagaThb C HanpaBreHWeM nNoToka unu
NPsSMbIM HanpaBneHeM ANs peBEPCUBHOIO NOTOKA.

BHUMAHME! Tpun moHTaxe KATEFOPUYECKU 3ATNPELLAETCA
6pocatb NN 1 HaHOCUTbL NO HEMY yaapbl. TO MOXET NPUBECTU K BbIXOAY
N3 CTPOSA YCTAHOBMNEHHbIX Ha Hem [MOA.

Mpn moHTaxe B Tpybonposoa BBapHoro [ ¢ ycTaHOBMEHHLIMU
M3A B npouecce cBapku cnegyeT obecnevnBaTtb TeMnepaTypy B Mecte
yctaHoBku [MOA He 6onee 100 °C.
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4.1.5. CBapka 3NMeMeHTOB KOHCTPYKLMKW, a Takke cBapka KOHCTPYKUUW WNK

BBapHoro [l ¢ Tpy6onpoBogoM [OMKHA OCYLLECTBNATLCSA B COOTBET-
cteum ¢ NOCT 16037 «CoeanHeHnss cBapHble CTanbHbIX Tpy6onpoBso-
noBy. Mpun aTom gormkHa obecneymBaTbCs COOCHOCTb BCEN KOHCTPYKL MU
N nriockonapannenbHOCTb doraHueB, Mexay KOTOpbIMW yCTaHaBnvBa-
etca 1.

4.2. MOHTaX BTOPUYHOIo U3aMepuTernbLHOro npeobpasoBa-
Tens

Kpennenune Bl BbinonHaetcs Ha DIN-peliky ¢ y4eTOM yCTaHOBOY-
HbIX pasmepoB, YkasaHHbIX Ha puc.b.3 MNpunoxexns b.

4.3. ONeKTPOMOHTaX pacxoaomMmepa

4.3.1.

4.3.2.

Mpu nogkntoveHun MIA k Bl Heobxogumo cobniogatb COOTBETCTBME
AaHHOMY KaHany namepeHusi ero coctaBHblx Yacten: MM (M3A) n kabe-
newn cBA3un.

3aBogckme Homepa [I1, NM3A ¢ ykasaHnemM kaHana n3amepeHusi co-
Aepxartcs B nacnoptax Ha pacxogoMep 1 Ha nepBuYHbIE Npeobpa3oBa-
Tenu pacxoga.

MapkupoBka kabenen ceasm napbl NOA BbINONHAETCA 3TUKETKAMM
O[HOro LBEeTa, Ha KOTOpble HAaHEeCEeHbl 0fHa Uy ABe NonepeyYHbIX No-
nocbl 6enoro useTa.

LiBeT aTnkeTKn 0b603HavaeT NPUHAONEXHOCTb K KaHarny N3MepeHus:

- YepHbIn — kaHany Ne 1;
- cepbln — kaHany Ne 2.

OpHa 6enas nonepeyHasn nonoca o6o3HavaeT NpMHaaIEXHOCTb Ka-
bensa ceasm NOA1, aBe 6enbie nonepeyHble nosnockl — MN3A2 13 napbl
kabenemn, UMeLLMX 3TUKETKM OLMHAKOBOIO LiBETA.

Pasbembl kabenen cBs3n, mecta yctaHoBku [MOA Ha nameputens-
HbiX ydacTtkax (M) moryt mapkupoBaTbCca Hagnucsamn: «M3A1T» n
«M3A2», ob6o3HavaoWMMM NPUHAONIEXHOCTb cooTBETCTBYOWEMY MOA
napbl.

Mpoknagka kabensa nuTaHua pacxogomepa un kabenewn ceasun BI1-NOA,
Bl — BHewWwHWe ycTponcTea (Npu nx Hannynmn) AosmkHa ObITb BbINOMHEHA
C Y4eTOM YCMOBWUI 3KCMlyaTaumm pacxogomepa.

Hanpumep, moryT ncnonb3oBaTbcs Mapkm kabenen BI1-MNOA:

PK75-2-21, PK75-2-22, PK75-2-22J1 (dpToponnacTt, tmax = 200 °C),

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

4.3.3. Kabenu cBs3un n ceteBon kabenb No BO3MOXHOCTW KpensaTca K cTeHe. Ce-

TeBOW kabenb npoknaabiBaeTca otaenbHo He 6nuke 30 cm OT ocTanb-
HbIX kKabenen. [Inga 3aWwmTbl OT MEXaHNYECKMUX NOBPEXAEHNIN PEKOMEHAY-
eTca Bce kabenu pasmewarts B MmeTannuyeckon Tpybe nnn metannopy-
KaBe.

HE [JOINYCKAETCA npoknagpiBatb kabenu Bl — M3A u curHane-
Hble Kabenu BHELWHUX CBA3EWN BONN3M CUMNOBbLIX LEENEN, a Npu Hanu4mm
3MEKTPOMArHUTHbIX MOMEX BbICOKOrO ypPOBHS (Hanpumep, Npyv Hanuyum
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4.3.4.

4.3.5.

4.3.6.

TUPUCTOPHOrO perynsatopa) 6e3 yknagku ux B 3a3eMSIEHHbIX CTalnbHbIX
MeTannopykaBax unv Metanndecknx Tpybax.

MeTtannopykaBa (TpyObl) 4OMMKHbI ObITb 3a3eMIeHbl TONIbKO C O4HON
CTOpPOHbI — co cTopoHbl Bl. MNMnactmaccosbin kopnyc Bl pacxogomepa
3a3emMrieHus He Tpebyer.

HE PEKOMEHAYETCA npu ncnonb30BaHUN HECKOSBbKUX pacxogo-
MEpPOB NpoknagbiBaTh He3almweHHble kabenn BI1-N3A Ha paccTosHUK
onvxe 1 m gpyr ot gpyra.

He pekomeHayeTcs un30bITOYHYHO 4YacTb kabernewn csBopadmBaTb KOSb-
Lamu.

BHUMAHMUE! He donyckaemcsi usameHsimb OnuHy kabeneu Bl1-

I3A dnst pacxodomepoe, nocmasessieMbix 8 komrsiekme c [1/1.
Mepen nogknodeHnem KoHubl kabenen B cootBetcTBum ¢ FOCT 23587
3a4ynLarnTca OT M3oNauUun Ha AnvHy 5 MM 1 obnyxusatotcda. Kabenum
nNponyckatTcs Yepesd repMOBBOAbI U NMOAKITHYAKTCA K pa3beMam B CO-
OTBETCTBMM CO CXeMamu, NpuBeaeHHbIMU B [punoxeHun b.
Bo n3bexaHune onnaeneHns NONUITUIIEHOBOW M30NAUUK Kabensa cBA3n
BIMT - MNM3A (Hanpumep, PK75-2-13) He gonyckaeTcs kacaHue Tpybonpo-
BoJa C rops4ven xugkoctbto. Heobxoanmo tennousonuposatb Tpybo-
npoBo B MecTax KacaHusi nubo mcnonb3oBaTb Apyron Tun kabens
(Hanpumep, PK75-2-22).

4.3.7. Ansa 3awmTtbl nuHM cBa3u npmbopa BI1-N3A oT pa3pssgoB MOMHUIA PeKo-

MeHAyeTCHa NpUMEHeHMe crneymnanbHbiX YCTPOUCTB 3alUnTbl, Hanpumep,
«TKS-B apT1.Ne5097 97 6» npoussoactea pupmsel OBO BETTERMANN.
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5. MOHTAX I'IPEOEPASUOBATEHEVI ANEKTPOAKY-
CTUYECKUX HA OEUCTBYHOLWLUN TPYBOIPO-

BO[L

5.1. TpeboBaHusA K TpybonpoBoay B mecte MOoHTaxa MN3A

5.1.1. TpybonpoBopg B MecTe ycTaHOBKM [MTOA JormkeH oTBevaTb criedytoLwmm

TpeboBaHUAM:

- OTKSTIOHEHME BHYTPEHHErO AMameTpa TpybonpoBoaa B MecTe yCTaHOBKMU
M3A He gomkHo npesblwaTtb 0,015 oT cpegHero BHyTpeHHEro gnameTpa

Tpybonposoaa;

- Ha pr60I'IpOBO)J,e He OOJTKHO ObITb CTbIKOBbIX LLUBOB, BMSATUH U Apyrnx

noBpeXaeHun;

- Ha I'IpFIMOJ'II/IHGI?IHbIX ydacTkax oo U nocne mMmecrta yCTaHOBKU MN3A He
AOMMKHO ObITb 3M1EMEHTOB, BbI3bIBAKOLLINX BO3MYLLUEHNE NOTOKa >XMOKO-

CTU.

5.1.2. MNepen Havanom paboT NO MOHTaXy pacxogomepa pekoMeHAyeTcs Mno-
NyYnTb OaHHble Ha pabouyro XMOKOCTb (pabounin AnanasoH pacxona,
TemnepaTypbl U BA3KOCTU) U cepTudumkaT Ha TpybonpoBoa (CTaHAapThbI
Ha TpyOy, maTepwman, pa3mepbl, CPOK 1 YCNOBUS 3KCnnyaTauun).

BHyTpeHHI00 NoBEpPXHOCTb TpybonpoBoda B MecTe yctaHoBku M3A

pekoMeHOyeTCa MNOKpbIBaTb 3aLUMTHBIM MOKPbITUEM, CTOMKUM MPOTUB
KOPPO3nN U OTIIOXKEHUN.

5.2. OnpegeneHne napamMeTpoB U3MEPUTENBLHOrO y4yacTKa

[o Hayana moHTaxa NM3A Ha gencTteyoWwmin TpybonpoBog SOMKHbI
ObITb ONpeaeneHbl NnapaMeTpbl UIBMEPUTESIBHOMO y4acTKa — OTpe3Ka Tpy-
bonpoBoaa, npegHasHa4YeHHOro Ans ycrtaHoBku M3A.

5.2.1. lpn onpegeneHnn napameTpoB U3MEPUTESIBHOrO yvacTka MCMosib3y-
l0TCS CpefCcTBa U3MEPEHUS U NPUCNOCOBNEHNS, yKa3aHHble B Tabn.1.
BmecTo ykasaHHbIX B Tabn.1 gonyckaeTcs NpMMeEHATb Apyrne cpeactaa
n3MepeHuns n npucnocobnenuns, obecneymsaroLLne n3amepeHne CooTBeT-
CTBYHOLLMX NApaMeTPOB C TpeByeMON TOYHOCTLHO.

Ta6nuua 1

HanmeHoBaHue u T1n

O6o3Ha4veHue, TOCT

OcCHoBHbIE MeTponornyeckue

obopyaoBaHus XapaKkTepUCTUKK
MeTp meTannunyeckui rocTt427 LleHa gpenexnst 1 mm
LTaHreHUMpKyIb LWL-M-500-01 TOCT166 OcHoBHas norpewHocTtb 0,1 MM
PyneTka 3MK2-10AHT-1 TOCT7502 LleHa gpeneHnst 1 Mmm
Yrromep YT, YH FOCT 5378 OcHoBHas MorpeLHocTb
He 6onee 5’
Tonuwwmromep «B3JIET YT» MorpelwHocTb He 6onee 0,1 MM
yINbTpas3BYKOBOM TY 4213-040-44327050 '

Ckoba (KpoHUMpPKYIb)

FOCT 11098 (-)

LleHa genenunsa 1 mm (-)

LLItaHra ¢ MOHTaXXHbIMK
BTYNKaMu

WHA. narotoBnexnus

MpucnocobneHne
ANs U3MEepPEeHUst yrna
HaKIoHa

WHA. narotoBneHusi
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CpeqncTBa namepeHnsa AomkHbl ObiTb MCNPaBHbI, MOBEPEHbI N UMETb
AEenCTByloLMe CBUAETENbCTBA UMM OTMETKN B hopmynsipax (nacnoprax)
O rnoBsepke.

Kpome ykasaHHbIX CpeiCTB U3MEPEHUS N NPUCNOCOBNEHNI UCMONb-
3yeTcsa NpodUnMpPOBaHHbIN YronokK, kapaHgall Ans pasMeTkn Ha meTarn-
nnyecknx Tpybonposoaax UM MmeTann4yeckuin KepH.

Bce pesynbtatbl USMEPEHUIN U BBIYUCIIEHUIA 3aHOCSTCA B MPOTOKOS
¢ ToyHocTblo 0,1 Mm. PekomeHayemasa coopma npoToKona npveeaeHa B
MpunoxeHun B.

Mpn MOHTaxe OBYXKaHaANbHOIO pacxogoMepa Ha Kaxabl KaHan
odopmMnsieTcs OTAeNbHbIN NPOTOKOI.

B cny4yae, ecnun paboTbl BbINOAHAKTCS B HECKOSIbKO 3Tanos, TO Ha
Kaxabl aTan MOXeT 0pOpMIIATLCS OTAENbHbIM NPOTOKOS, KOTOPbIV 3a-
BepsieTcsl COOTBETCTBYOLWMMM nognucamn. B aTux npotokonax 3anosn-
HSAKTCHA COOTBETCTBYHOLLME MYHKTbI U MPOYEPKUBAKOTCA T€ NYHKTbI, MO KO-
TOpbIM paboTbl HA AAHHOM 3Tane He NPOBOAMUIIUCD.

5.2.2. OnpegeneHune cpegHero 3HayeHust HapyxHoro gunametpa NY

CpefnHee 3HadeHune HapyxHoro gnametpa WY onpepensietca kak
cpegHee apudMeTMyecKoe pes3ynbTaToB M3MEPEHUN HapPYXXHOro Aua-
MeTpa (M OAHbBI OKPY>KHOCTU NO HApY>KHOMY AMaMeTpy) B ABYX ceve-
HUAX ycTaHoBkM MNOA, nepneHanKynsipHbix ocu UY. NonoxeHne ceveHni
Hame4vaeTcsa Ha TpybonpoBoae B COOTBETCTBUM C pUC.6.

~DH ~0,87-DH

| L | | L |
- -
) ]
1 2 1 2
no anameTpy no xopae

Puc.6. NMonoxeHune cevyeHnn gnsa pasmeweHusn NMNIA Ha UY (npy npoaonbHOM
yrne yctaHoBku MN3A 6 ~ 45°).

5.2.2.1. OnpegeneHne cpegHero 3Ha4YeHnsa HapyxHoro agnameTtpa NY nytem uns-
MepEeHUS ONIMHbI OKPY>XHOCTU NO HapY>KHOMY AnameTpy
PyneTkon BbINonHAETCA onosicbiBaHne MUY no Tpu pasa B Kaxaom u3
BblOpaHHbIX ceyeHun. PaccuuTbiBaeTca cpefHee 3HavyeHue ANWHbI
OKPY>XHOCTU B ceyeHnax 1 n 2:

ZLoKpiJ
= M

OKp cp1,2: 3

L M,

roe Lokp cp1,2 — CpeHee 3HayeHne ANuHbI OKPYXHOCTU B 1 1 2 ceve-
HUW, MM;

15
A Es7eT



Lokp ij — OJSIMHA OKPY>KHOCTM MPWU i-TOM W3MEPEHUU B j-TOM ceuve-
HUWN, MM.

PaCC‘-II/ITbIBaeTCFI cpegHee 3Ha4veHune arnnHbl Opr)KHOCTI/I |/|y LOKp cpZ
LOKp cp1 + LOKp cp2

LOKpcp = > , MM.

OnpenensieTcs cpeaHee 3HaYeHUe HapyxHoro auameTtpa WY
D uap cp:

L

OKp Ccp

napcp — o MM.

D

PesynbTaTbl N3aMepeHnin 1 BblMUCNEHUI 3aHOCATCS B NPOTOKOI.
5.2.2.2. OnpegeneHune cpegHero 3Ha4YeHnsa HapyxHoro gnameTpa LY nytem nps-
MOro U3MepeHust guameTpa
Ha LY B kaxxaom 13 BbIOpaHHbLIX CEYEHM OTMEYaTCsl BOCEMb TO-

YeK, paBHOMEPHO PaCrOSIOKEHHbIX MO OKPY>KHOCTU KaXdoro ceyeHus
(pnc.7).

Puc.7. NonoxeHune Touyek Ha cevyeHnax UY.

B nnockoctax 1-5; 2-6; 3-7 n 4-8 ka)kgoro ceyeHust BbIMOMHAETCA Mo
Tpy namepenus. Npu namepeHnn ckobon (KpPOHUMPKYNemM) HENOABMKHBIN
LY YCTaHaBNMBaETCs B OTMEYEHHYI0 Ha NoBepXHOCTU MY Touky, a no-
ABWXHbIA NepeaBuraeTca OKOMO MpOTMBOSEXaLlen TOYKM OO Tex nop,
noka NOABWXHbIN LLyn CKOBbl (KPOHUMPKYIS) MakCcuManbHO He BblaBU-
HeTCs No HanpaBneHuto K noBepxHoctn LY. [lonyckaeTca NnpoBoaUTb U3-
MepPEHUS C NOMOLLIbIO KPOHLUMPKYIIA U PYNeTKU.

CpepHee 3HauyeHue HapyxHoro anameTtpa NY B ceveHunsix 1 n 2 pac-
cunTbIBaeTCcAa nNo opmyne:
ZDHapiJ
_— , M

Hap cp1,2: 12

D M,

roe Duap cp1,2 — CpegHee 3HadeHne HapyxHoro anametpa Y B 1 n 2 ce-
YeHUN, MM;
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Duap ij — HApyXHbI gnameTp WY npu i-TOM M3MepeHun B j-TOM ceve-

HUN, MM.
PaccuntbiBaeTtcsa cpegHee 3Ha4YeHMe HapyXHOro AunameTpa ny
D uap cp:
D _ DHap cp1+DHap cp2
Hapcp — 2 , MM.

PGSyJ'IbTaTbI I/I3MepeHMl7I N pacyeToB 3aHOCATCA B NPOTOKOIT.

5.2.3. OnpegeneHune cpegHero s3Ha4yeHust HapyXxHoro anametpa NY B npogonb-

HOWM nNnockocTu yctaHosku NOA npu yctaHoBke MNM3A no guameTtpy

N3mepeHne HapyxHoro gnametpa UY B NpogonbHOW MOCKOCTH
ycTaHoBku [MOA, npoxoasiien yepes mecta yctaHoBku M3A n ocb LY,
BbIMNOSHSAETCS C MOMOLLBIO CKOObI (KpoHLMpPKYs). Ha NY (Tpy6onposoae)
B KaXXOOM M3 BbIOpaHHbIX ce4YEHU 1 N 2 0TMEeYaTCs TOYKKU, B KOTOPbIX
npegnonaraeTcs ycraHoBka MNOA. B aTuX Toukax Kaxgoro ce4YeHuns Bbl-
NOSTHAETCA NO TPU U3MEPEHUS HapY>KHOro Anametpa. [pu namepeHumn
HenoABWXXHbIN LN ckoObl (KPOHUMPKYSA) YCTaHaBNMBAETCA B OTMEY€EH-
HYI0 Ha noBepxHocTM LY TOuYKy, a NOABMXHbLIA NepeaBuraeTcs OKoso
NpPoTUBOMEXaLLEN TOYKN 40 TEX MOP, NOKa NOABWMXKHbIN LLLyN CKOObI (KPOH-
LMPKYNSA) MakCcUMarnbHO He BbIABMHETCS MO HanpasfieHUo K MOBEPXHO-
ctn LY. [lonyckaeTcsa NpoBOANTb U3MEPEHUSA C MOMOLLBIO KPOHLUMPKYIIS
N pyneTku.

CpepHee 3Ha4veHne HapyXHoro anameTpa LY B BbIGpaHHbIX TOYKax
ceveHnn 1 n 2 paccunTbiBaeTcsa no popmyne:

ZDI'ISA ij
_—, M

Drisa cp1,2 = 3 M,

roe Dnsacp1,2 — cpefHee 3HadeHue HapyxHoro guameTtpa LY B npoaones-
Hou nnockocTn NM3A B 1 1 2 cedeHnn, mm;

Dnaaij — HapyxHbIn gnameTp Y B npogonsHon nnockoctu M3A npu
i-TOM U3MEpPEeHUM B j-TOM CEHEHUN, MM.

PaccunTtbiBaeTcsa cpefHee 3HayeHwe HapyxHoro gnameTtpa WY B
npogonbHon nnockocTn M3A Dnsa cp:

DI'I:3A cp1 + DI'ISA cp2
Droa cp = 5 » MM.
PesynbTatbl namepeHuin 1 pac4eToB 3aHOCATCHA B NPOTOKOS.
5.2.4. OnpeaeneHune koapdurumneHTa nckakeHnsa akycTnyeckom 6asbl

Mo pesynbTatam namepeHu napameTtpos LY onpenensercsa Koad-
PULIMEHT UCKaXXEHNA akycTnyeckon 6asbl pacxogomepa Ke:

Ke = Dnaa cp/ Duap cp.
Mocne 3TOro NpoBepseTCs BbINOMHEHNE YCIOBUS:
0,985 <K< 1,015.

Mpy HEBLINONMHEHNN AAHHOMO YCNOBUS BbIOpaHHbINA y4acToK Tpybo-
npoBoa Npu3HaeTcst HENPUrogHbIM 451 YCTaHOBKM Ha HeM [MOA ans ue-
nen KOMMepPYecKoro y4yera.

17
A Es7eT



5.2.5. 'amepeHune ToNwmHbl cTeHkn NY

TonwuHoMepoM BbIMOSTHAKTCS MO TPU N3MEPEHUS TONLLUNHBI CTEHKN
Y B Toukax 2, 4, 6, 8 (pnC.7) KaXXaoro ceveHus.

CpefnHee 3Ha4yeHue TOMWMHbBI CTEHKU B ceYeHnsax 1 n 2 paccunTbl-
BaeTcs no oopmyne:

h._.
Z cTij MM

hCTCp1,2: 12 ’
roe her cp1,2 — cpegHee 3HavyeHue TonwmHbl cteHkn Y B 1 1 2 ceve-
HUN, MM;
her j — TONWWHa cTeHkn UY npu i-TOM namepeHun B j-TOM cede-
HUN, MM.

PaccuuTtbiBaeTcs cpegHee 3Ha4veHune TOoNWMHbI CTEHKN ny:

_ hCT cp1 + hCT cp2
cTep f » MM.

h

PesynbTatbl n3amMepeHnin n pacyeToB 3aHOCATCS B MPOTOKOS.
5.2.6. OnpeaeneHune akBMBaneHTHoOW WwepoxosaToctn NY

[aHHbIn napameTp onpeaenstoT TONbKO npu yctaHoBke BA no
anamerpy.

3Ha4yeHne 3KBUBANEHTHOW LLEPOXOBATOCTU BHYTPEHHEN NOBEPXHO-
ctn NY d, onpegensietcsa no tabn.2 n 3aHOCUTCHA B NPOTOKON.

Tabnwuua 2

Martepuan Tun TpyObl 1 COCTOSAHME BHYTPEHHEN NOBEPXHOCTU do, MM
ny
TlatyHb, Mefip, aniomuHna, HoBagi, 6e3 ocagkoB < 0,03
nnacTMaccsl, CTEKNO, CBUHEL,
HoBas GecluoBHas:
- XONNOAHOTAHYTast < 0,03
- ropsiyeTsHyTas <0,1
- NpokaTHas <0,1
HoBas cBapHas <0,1
C He3HauMTENbHbLIM HArNeTOM PXKaBYUHbI <0,2
Cranb PxaBas <0,3
BuTyMmnHnpoBaHHas:
- HoBast < 0,05
- ObIBLIASA B SKCMyaTauum <0,2
OumnHKkoBaHHas:
- HoBas < 0,15
- ObIBLIASA B 3KCMyaTauum <0,18
HoBasa 0,25
Y P>xaBas <1,2
yryH C Hakunbto <15
ButymunHupoBaHHas, HoBas < 0,05
AcBoLemenT ObnuuoBaHHas U HeobnULoBaHHAasA, HoBas < 0,03
HeobnuuoBaHHas, B 06bIMHOM COCTOSAHUN 0,05
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5.2.7. OnpegeneHne KMHeMaTN4eCKON BA3KOCTU

[aHHbIN napameTp onpeaenseTcsa u BBOAUTCS B Npubop TOMbKO npu
yctaHoBke [1OA no anameTpy unv Boonb ocu notoka (U-koneHo).

KnHemaTtunyeckas BS3KOCTb ONns BOAbl onpefensietca no tabnuue
Mpunoxenus . [Ina 3TOro BbISICHAETCHA AMana3oH U3MeHeHUs TeMmnepa-
Typbl BoObl B TpybGonpoBoAe B YCrOBUSX IKCMyaTauuu, paccyuTbiBa-
eTcsa cpefHee 3HaveHve TemnepaTypbl BoAbl 1 Mo Tabnuue onpenens-
eTCs 3Ha4YeHne KNHeMaTUYeCKOM BA3KOCTM AN 3TOM TemnepaTypbl. 3Ha-
YeHue 3aHOCUTCS B MPOTOKOI.

[nga Opyrmux >XugkocTten KMHemaTuyeckas BA3KOCTb onpeaensercs
cornacHo NOCT 8.025 unu nsamepsietcst no otobpaHHom npobe BUCKO3U-
meTtpom (BY, TOCT 1532).

5.2.8. 3HauyeHns gpyrmx napameTpoB, HeobxoauMmbix Ans paboTbl pacxono-
Mepa, onpeaenstoTca nocne ycraHosku N3A Ha Y (Tpybonposoa). Me-
ToAMKa onpeaeneHns 3TUX NapamMmeTpoB N3NOXeHa B cnegyoLwmx pasie-
nax HacToslLLero AoKyMeHTa.

5.3. NMopspok paboT npu MOHTaxe Bpe3Hbix NMIOA

Ha HapyxHon nosepxHocTu LY B MmecTax, rae onpegensnuck napa-
mMeTpbl LY, HAHOCATCA NMHUN OKPY>XHOCTM cedeHnn 1 n 2 (puc.8a):
- Ha paccTosAHUM 0,87 -Dyap cp — ANS ycTaHoBkM [MOA no xopaaw;
- Ha pacCTOAHUMU Duap cp — 4NS ycTaHoBkM [MOA no ganameTtpy.
Mpn aTom yron npogonbHon yctaHoBku MN3A nonyyaeTcs 6 ~ 45°.
5.3.1. Pa3ameluenue N3A no xopae

5.3.1.1. [Ins onpegeneHnsa mect yctaHoBku MNMOA Ha HapyXHOW noBepxHoCTn NY
B cevyeHun 1 onpepensieTcst onopHasa (BepxHss) Touka A (puc.86). Ot
TOYKM A BOOMb JIMHUKM OKPYXXHOCTM ceyeHns 1 B obe CTOpPOHbI OTMeps-

1,047 -D +h

Hap cp cTcp

2

toTcs ayrm AB = AC = . OTmMeyeHHble Toukn B u C

HaKepHMBaloTCS.

N3 Touek B n C Cc nOMOLIBbIO JIMHEWKA WM XKECTKOro npodouns
(yronka, weennepa u T.n.) NPOBOASATCH NUHUK, napannenbHblie ocn UY,
00 nepeceyeHns C NMMHNEN OKPY>KHOCTU cedeHmns 2 — Touknm D n E cooT-
BETCTBEHHO (puc.8a).

[lna npoBepku NpaBUbHOCTU BbIMNOSTHEHHbBIX onepauun n3 Tovek B
1 D BAOMNb NIMHWI OKPY>XXHOCTU CEYEHUIN B pa3Hble CTOPOHbI OTMEPSAIOTCH
ayrm anuHon (1,047 -Dyapcp + herep) M (2,094 -Dyap cp — herep). KoHUbI ayr
AOJDKHbI COBNACTb.

5.3.1.2. Npun gByxny4eBOM 30HOMPOBAHUM NOTOKA U pasMeLLeHnN NepPBOro fnyya
BbllLe BTOporo Ans ycraHosku napbl [NM3A1.1 / NM3A1.2 MOXHO MCNONb-
30BaTb COOTBETCTBEHHO TOYKM B 1 E nnubo toukm C n D.

[nsa pa3smeTkn BTOPOro fiyya BHU3 MO JIMHMUM OKPY>KHOCTUM ceyeHuns 1
oT To4kn B oTmepsietca ayra BF = 0,524-Dyap cp, @ OT TOYKM F — gyra FG
= (1,047 -Duap cp + Ncr cp). Toukm F 1 G HakepHUBatoTCA. AHanornyHas npo-
Lueaypa pasmMeTku npoBoauTca U3 Todkn D. Toukn H n K HakepHuBatoTcS.

[ns npoBepkn NpaBUIIbHOCTU BbINOSTHEHHbLIX onepaunn n3 tToyek F
1 H BOOSb NMMHUIN OKPYXXHOCTEN CeYeHUI B pasHble CTOPOHbI OTMEPSIOTCA
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ayrm onnHon (1,047 -Duapcp + Nerep) M (2,094 -Duap cp — erep). KOHUbI ayr
AOJTKHbI COBNAacTb.

Ecnn gna MN3A1.1 BoibpaHa Touka B, a ana N3A1.2 — Touka E, To B
KadecTBe MecCT An1s yctaHoBku napbl NM3A2.1 /T19A2.2 onga BTOpOro ny4ya
HeobXxo4MMO UCMOoNb30BaTbh COOTBETCTBEHHO TOYkM F 1 K.

Ecnu ana MNM3A1.1 BeibpaHa Touka C, a gna N3A1.2 — Touka D, 10
ana N9A2.1 ucnonbayetca Todka G, a ansa N3A2.2 — Toyka H.

/
/
/
|
—_— l
HanpaeneHue \
noToka \
\
\ S
nnvmns / nunms /
OKPY)XHOCTU OKPY>XHOCTM
ceveHue 1 ceyeHmne 2

a) pacnonoxeHue To4ek pasmeTkn Ha NY

B (D)

B) BMA NO HanpaBfeHuno NoToka npu yctaHoBke nap MNM3A no anameTtpam

Puc.8. Cxema pa3meTKku Ha NOBEepPXHOCTU TpyGonpoBoAa ANsl yCTAaHOBKMU Nap
N3A.

Ha pucyHkax 86) n 8B) B ckobkax ykasaHbl 0603HA4YEHNSI TOYEK Ha
NIMHUN OKPY>XHOCTU CEYEHUSA 2.
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5.3.2.
5.3.2.1.

PasmelyeHune NM3A no gnameTtpy

[na onpegeneHnsa mect yctaHoBKKU MOA Ha noBepxHocTu Y Ha nuHUu
OKPYXXHOCTU B ceveHun 1 onpepensieTca onopHasa (BepxHsst) Todka A
(pnc.8s). OT TOYkM A BOONb JIMHMM OKPYKHOCTU OTMepseTcs ayra
AB = 0,393-Duap cp, OTMeYEHHasA To4ka B HakepHuBaeTcs.

3 Toukm B B ntoByto CTOPOHY MO NIMHUM OKPY>KHOCTU ceyeHunst 1 oT-
mepseTca gyra BG = 1,571 -Duap cp ¥ TOUKa G HakepHUBaETCA.

N3 Toyek B 1 G C NOMOLLBIO NIMHEWNKU UMM XKeCcTKoro npoduns
(yronka, weennepa u T.Mn.) NPOBOANTCS NUHUKU, NapannensHole ocn NY,
A0 nepecevYeHns C NUHUEN OKPYXXHOCTU cedeHus 2 — Todkm D un K
(pnc.8B).

[ns npoBepkn NpaBUbHOCTU BbIMOSIHEHHLIX Onepauun U3 Toyek B
1 D BOOSb IMHUIN OKPY>XHOCTEN CeYEeHUI B pasHble CTOPOHbI OTMEPSIKOTCA
ayrv anuHon 1,571-Duap cp. KOHUBI OYr AOSKHbBI COBNAcTb.

B kauecTtBe mecT gnsa ycraHosku napbl M3A1.1 / M3A1.2 MOXHO uc-
nosib3oBaTb COOTBETCTBEHHO TOYKM B 1 K nnbo toukn G u D.

Paamepbl Ons pasmeTkn npu pasfiMyHbiX CxemMax 30HAMPOBaHUSA
npuseneHbl B Tabn.3.

Tabnuua 3
PacctosHue
Cxema [nuHa ayri mMexay
30HOMPOBaHMUA ceyeHnsammn
1mn2
BFGC;
BAC; DE; FG; DHKE; BF; CG; DH;
AB; AC HK FBACG; EK
no xopae HDEK 0,87'DHap cp
1,047 -Dyapep+Nerep  [1,047-Dysap op +|2,094-Dysap cp —|0,524-Dysap cp —
2 hCT cp hCT cp hCT cp
AB: AC BFG; BACG; | FBAC; FGC; | BF; CG; DH:;
no guameTtpy ’ DEK; DHK HDE; HKE EK Duap cp
0,393-Dyap cp 1,571-Duapcp | 1,571-Duapep | 0,785-Duap op

5.3.3. YcTaHoBKa MOHTaxHbIX naTtpyokos [MOA Ha NY

M3 nnoTtHoro matepmana (KapToH, BaTMaH M1 T.4.) No npodunto oT-
BEpcTMs B Topue (Mpunerawowem kK TpybonpoBoay) MOHTaXHOro na-
Tpybka MNOA BbipesaeTca wabnoH Gyayliero annuMnTUYeckoro oTBep-
cTus. PasmeyvaloTcst ero ocu 1 LIeHTp.

LleHTp wabnoHa nooyepeaHO COBMELLAETCH C LeHTpammn ByayLmx
OTBEPCTUI nof ycTaHoBKy MNMOA (OByMs HAKEPHEHHbIMM TOYKaMM, Haxo-
AALLMMNCA COOTBETCTBEHHO B CEYEHUAX 1 M 2 Ha NPOTUBOMONOXHbBIX
CTeHKax Tpybonposoaa). [pu 3ToM NpoaonbHas ocb WabnoHa AosmKHa
ObITb NapannensHa ocn Tpybonposoaa.

Mpodunu ByayLmnx oTBepCTUA 06BOAATCA Ha MOBEPXHOCTU CTEHKU
Tpybonposoga. 1o HameyeHHbIM annMncam Bolpe3atoTca (BbiCBEPNBaA-
l0TCS) OTBEPCTUSA B CTEHKE TPYOONpoBOAaA N YCTPAHAKTCA HaNmbIBbI, 3a-
YyCeHLbl, rpaj Ha Kpasix OTBEPCTUN.
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MoHTaxHble natpybkn [MOA npuBapuBaroTca Ha TpybonpoBog
(cBapka BbINOMHsETCA B COOTBETCTBUMN C TpeboBaHmsamu MNpunoxeHusa A
unu cneumanbHbiMM TpeboBaHWSIMU BEAOMCTBA, IKCMNyaTUpYHLEro
Tpybonposoa). [Ansa atoro (puc.9a):

- NpeaBapuUTENbHO CHSIB MOHTaXHble BTYIKN, Yepe3 OTBEPCTUA B CTEHKaX
TpybonpoBoaa NponycKaeTCH LWTaHra;

- Ha OQVH N3 KOHLIOB LUTAHMM HageBaeTCs MOHTaXHbI naTtpybok MOA;

- cBapkoun B 2—3-X To4Kax naTtpybok npuxesatbiBaeTcs K AY;

- Ha OpYron KOHeL, LWTaHrM HaZeBaeTCa BTOPOW MOHTaXHbI naTpybok
M3A u Takke npuxsatbiBaeTcs Kk NY;

- ybeauBLINCh, YTO CKOMb34LLIAA Nocaka WTaHrv B natpybkax coxpaHeHa,
naTpybkn NnpuBapmBaloTCsl C COXPaHEHNEM CKONb3ALLEN NOCAAKN.

Matpy©6kum NMNI3A npusapusatoTca K Y Taknm obpasom, 4TobbI OTBEP-
cTna B natpybkax n 1Y cosnaganu. NepBbin No NOTOKY NaTpybok npuea-
puBaeTCcsa B TaKOM NOSIOXKeHUN, 4Tobbl [TOA B HEM ycTaHaBnuBarncs no
NMOTOKY XWOKOCTU, @ BTOPOM — NPOTUB NoTOKa (puc.9a).

Mpn cBapke gormkHa obecnevmBaTbCsl COXPAHHOCTb BHYTPEHHEN
pe3bbbl NaTpyOKOB.

BHUMAHMWE! 3ATPELAETCA npueapueamb MOHMa)Hble na-
mpy6Ku ¢ ycmaHoeJsieHHbIMU 8 Hux [13A.

a) NONOXXEHNEe MOHTaXHbIX naTpybkos MN3A Ha NY
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DHap

LeLm JJ LLLP‘U

npu ycmaHoeke N3A rno xopde rnpu ycmaHoeke N3A no duamempy

0) onpeaeneHne cMeLLeHnst OCU aKyCTUYECKOro KaHana

1 — wmaHea; 2 — cmsxka;, 3 — MOHmaxxHbIl nampy6ok N3A; 4 — UY.
Puc.9. OnpepneneHune napameTpoB ycTtaHoBKU MDA Ha WY.

5.3.4. OnpeaeneHune 6a3bl npudopa L (pacctosiHe mexay manydarowmmm no-
BepxHocTamMM NBA) ogHMM 13 ABYyX cnocobos

5.3.4.1. Cnoco6 1

B oanH 13 MOHTaxHbIX naTpybkoB ycTaHaBnuBaetcs NM3A. B npotu-
BOMOJSIOXHbIA NaTpybOK LUTaHra BCTaBMsETCA TakuMm obpas3om, 4ToObI
CBOMM KOHLIOM OHa yrnepriacb B U3Iy4aroLLyto NOBEPXHOCTb YCTAHOBIEH-
Horo OA. Ha BbICTynalwLwWmMin KOHeL, TaHMM HageBaeTCa MOHTaXxHas
BTYJSIKa N 3aKpensisieTcsa Ha WwTaHre B nocagoyHom oteepctum MN3A B na-
Tpybke. lMocne aToro WTaHra BbITACKMBAETCA U U3MEPHAETCH LUTaHreH-
LMPKySieM, pyneTkon nnm ckobon pacctogHme Mexay TOpLOM LUTaHIN U
TOPLOM MOHTaXHOM BTYNKW. Takke LWTaHreHUUpKynem uamepsieTcs
AnvHa norpyxHon vactu NM3A Lny — pacCTosiHue OT M3nyyaroLwen no-
BEPXHOCTWN 4O ONOPHOW KOnbLieBOW nNnockocTu (pmnc.10).
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Many4vatoLasa nnockocTb

Lny

A

Lk

A
4

Puc.10. Bug Bpe3sHoro M3A.

PaccTosiHue Ls Mexay msnyyarowmmmn noBepxHocTsamn napbl NM3A
onpegenseTcs no opmyne:
Le = L1t - Lny, MM,
roe Lt — paccrtosiHue mexay TOpuOM LUTaHrM M TOPLOM MOHTa)XHOM
BTYJIKWN, MM;
Lny— AnnHa norpyHon Yactu N3A, mm.
5.3.4.2. Cnocob 2.

N3mepsietca anuHa kopnyca (Lk) oboux gatumkos (puc.10). Janee
oba NM3A napbl ycTaHaBnMBalTCA B NATpPyOKN U M3MepPHAETCs paccTos-
HWe Mexay ykasaHHbIMU NrockocTaMu (Losw) MAA. Mpun aTom Ls onpege-
naeTca no gopmyne:

L6 = Lobw - Lk1 - Lk2, MM,
roe Losu— paccTogHne mexagy nnockoctamu MN3A, mu;
Lk1,2 — gnuHa kopnyca MN3A1, NM3A2, mm.

[onyckaeTca onpegeneHne paccToaHUs Mexay UsnyvarLwmmm no-
BepxHocTamM MNM3A gpyrum cnocobom, obecneymBatoLLMmM NOrpeLLHOCTb
NMHENHbIX n3MepeHui He 6ornee 0,1 mMm.

PesynbTat 3aHOCUTCS B MPOTOKON.

5.3.5. OnpeneneHune oceson 6a3bl npubopa Lob6 (pacctosHuA mexay LeH-
Tpamu nany4darowmx nosepxHocten napbl N3A Baonb ocu NY)

Ona onpegeneHus oceBon 6a3sbl BbINOMHAETCS M3MepeHue yrna
HaKrNoHa aKyCTMYeCKOro kaHana o.. Yron HakfoHa akyCTU4eCcKoro kaHana
o ABRAgeTcs yrnom, gononHsawowmm 4o 90° npoaofbHbIW Yron yCTaHOBKU
Bpe3HbIX [1OA 6 (cMm. puc.9a).

Yron o onpefensieTcsi ¢ NOMOLLbIO LWTaHrM 1 yrnomepa. [ns atoro
LITaHra ycTaHaBNMBaeTCs B MOHTaXHble NaTpybkn n yrnomMmepom npouns-
BOOATCA U3MEPEHUSA yrna MeXay BbICTYNaloWwuMM KOHLAMU LITaHMn U
Hapy>XHON noBepxHocTblo UNY. MN3MepeHus npousBOOATCA He MeHee
11 pa3s ¢ Kaxxgon CTOpOHbI Tpybonposoaa.

Mpu oTCyTCTBMM yrromepa LONyCcKaeTcsl NpoM3BOAUTb U3MepeHne
yrna HakrnoHa OCW aKyCTUYeCKOro KaHana no MeToAuKe, YKas3aHHOW B
Mpunoxexun E.

OceBas 6asa Lo6 mexay LEeHTpamyn n3nyyawlmx NoBEPXHOCTEN
napbl MN3A Bgonb ocu WY BblumMcnseTcsa no criegyowmm opmynam:

- Npn yctaHoBke MOA no anameTpy:
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Lo6 = D - ctg a, ecnv Le > Lpacy;
Lo6 = Le - cos a, ecnu Ls < Lpacy;
- Npu yctaHoske NM3A no xopge:
Lo6 = 0,866-Ds - ctg o, ecnu Ls > Lpacy;

LO6 = L6 - COS o, ecim L6 < Lpacq,

rae De = Duap - 2her — BHYTpeHHUI anameTp UY;

Lpacu= PB — npwu yctaHoBke [13A no guameTpy;
sina
L pacy = m — npwu yctaHoBke N3A no xopae.
sin o

Ona Y DN > 150 mm BO3MOXHO onpeaeneHne pacctosaHus Lo 6e3
N3MepEHUSA yrria HakNnoHa akyCTUYEeCKOro KaHasna crnegyowmmMm MeTogoM:

- onpegensaeTca cepeauHa pacctosHuA (Boonb ocn NY) mexay KpanHnmm
TOYKaMu NpuUBapKM MOHTaXXHOro naTpybka MN3A n genaeTcs oTMeTKa Ha
noBepxHOCTU MY (ansa Kaxkaoro MOHTaXXHoOro natpyoka mns napbl MN3A);

- Yyepes cAefiaHHble OTMETKM C NMOMOLLLI MeTanfIM4eckon pyneTkn unm
XKECTKOW CTanbHOM NIEHTbI MO HAPY>KHOW NOBEPXHOCTU NePNeHaNKYNSAPHO
ocu NY npoBogaTCsa NMMHUM OKPYXXHOCTEN;

- pyneTkon, ckobOM unM LUTAHrEeHUMPKYIIEM 3aMepsieTCa pacCTosHue
MeXay NIMHUSIMIN OKPY>KHOCTEN B 11 MecTax, paBHOMEPHO pacnpeneneHx-
HbIX BAOSb OKPY>XHOCTEW, U BbIMMCNSETCA cpefHee 3HayYeHUe luap ¢p C
TOYyHOCTbIO Ao 0,1 Mm;

- BblUMCIISieTCH 3Ha4yeHne oceBon 6asbl No oopmyne:
Los = |Hap cp - 2-her.

PesynbTat 3aHOCUTCS B MPOTOKON.
[na KOHTpoNa NpaBWNbHOCTU BbIMOSMTHEHHbIX PaboT npoBepseTcs
BbIMOSTHEHWE YCINOBWIA:
0,95-Dg < L0o6 < 1,05-Dg — npu yctaHoBke NOA no guameTpy;
0,82:Dg < L06 < 0,91-Ds — npu yctaHoBke MOA no xopae.
5.3.6. NamepeHne cmMeLLeHnsa ocn akyCTUYeCKoro KaHana

CmelleHne ocn akyCTMYECKOro KaHana OTHOCUTENbHO BHYTPEHHEN
cTeHkn WY onpefenseTca ¢ NOMOLLbIO ABYX LUTAHT CO CTSXKKaMU paBHOM
ANVHbI cornacHo pmc.96. OgHa wraHra NponyckaeTcs Yeped MOHTaXHble
naTpybkun, a gpyrasi pasmewiaetca cHapyxu MUY Tak, 4Tobbl Touka Kaca-
HUSA siBNsSiNacb LIEHTPOM LUTAHIN. 3aTeM KOHUbI LUTAHr 3akpennsioTcs
CTSKKaMn Ha paBHOM paccTosiHm ansa obecneveHns napannenbHOCTW.
LTaHreHUmpKynem 3aamepsieTcst paccTtosiHue mexay wraHramm Ly. Cme-
LeHne X onpenensieTca no popmyne:

X =Lw+ Dw/2 - her, MM,

roe Du — OmvameTp wTaHrM, nponyweHHOM 4Yepe3 MOHTaXHble na-
Tpyo6KK, MMm;

her — TONWMHA cTeHkn Y, mm.

Mocne aToro NnpoBepsieTcs BbINOSHEHWE YCNOBUS:
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5.3.7.

0,48 (Dnaacp - 2-her) < X <0,52:(Dnsacp - 2-her) — npu yctaHoBke MN3A no
anameTpy;

0,24 (Dnaacp - 2-her) < X <0,26-(Dnsacp - 2-her) — Npy ycTaHoske MN3A no
XOpAe,

roe Dnaa cp — CpeaHee 3HadYeHne HapyxHoro anametpa NY B npoaosb-

HOW NNOCKOCTU ycTaHoBKM M3A.

[Mpy OTCyTCTBUM COOTBETCTBYIOLLEN OCHACTKM AN onpegeneHus
CMeLLIeHNs1 OCU aKyCTMYECKOro KaHana rnpovsBoauTca namepeHue AnviH
Ayr Mmexagy OBYMSI NIMHUAMU, NpoBeAeHHbIMU BAONb ocu LY yepes ueH-
Tpbl NpMBapeHHbIX K 1Y natpybkoB.

Mpu yctaHoBke NOA no anameTpy B Toukax B n K (puc.9a) nameps-
I0TCA ANvHbL gyr mexay nuHnamn BD n GK. B aTom cnyyae JOMmKHO Bbl-
NONHATLCS yCrioBue

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

roe L1 — anvna gyrm BFG (DHK), L2 — anuna gyrm BACG (DEK).

Mpwn yctaHoBke N3A no xopae B Toukax B n E (pnc.9a) namepstorca
ANuHbl ayr mexay nuHnammn BD n CE. B aTom cnyyae JOfmMKHO BbIMNOI-
HATbCS yCrnosue

0,48 < L1/L2<0,52,

roe L1 — anvHa gyrm BAC (DE), L2 — gnvHa gyrm BFGC (DHKE).
NM3A ycTtaHaBnmMBalTCA B MOHTaxHble naTtpybku Ha TpybonpoBoae, u
TpybonpoBo 3anosHAETCS XUOKOCTLIO.

[ns 3aBUHYMBaHUA Bpe3HbiX [TOA B MOHTaXHbIe NaTpyOKM LOSMKEH
NCNONb30BaTbCH POXKOBbIN TapuUpOBaHHbLIM K4 C pa3mMepoM 3eBa
36 MM. Yceunue 3atsxkku N3A — ot 8 go 9 H-m.

BHUMAHME! TNepen 3aBuHYMBaHMEM BpPe3HbIX [MOA B MOHTaXHbIe
natpybkn PEKOMEHLAYETCA HaHecT Ha nepBble 2-3 BUTKA pe3bbbl
IM3A HeckonbKo Kanernb cMasku Jlnton 24 nnu aHanornyHom.

Mapbl MNM3A noakno4arTCcs K pa3bemamM COOTBETCTBYHIOLLIENO KaHana
B (Kanan 1 — KaHan 2) B COOTBETCTBMM CO CXEMOW COEANHEHUS PaCcXo-
pomepa (MNpunoxeHne B) Takum obpasom, 4TOOLI COOTBETCTBYHOLLME
M3A pacnonaranncb nepBbIMK MO NOTOKY U BbIM NOOKIHOYEHbI K KOH-
Taktam PEAL.1, PEA1.2, a gpyrue 1u3 nap — BTOPbIMM MO NOTOKY U BbInn
nogkno4veHbl K KoHTaktam PEA2.1, PEA2.2.
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6. MYCKOHAJNIAOOYHbIE PABOTDI

6.1. Nepen Hayanom paboT HEOGXOAMMO NPOBEPUTL COOTBETCTBUE NapameT-

poB (byHKUMOHMpoBaHus (napameTpos [ n pacxogomepa, ykaszaHHbIM
B MacnopTax unu nNpoTokonax) AaHHbIM, 3aHECEHHbLIM B NaMsiTb pacxo-
Aomepa.

BkniovaeTtca nutaHue pacxogoMmepa U nNpou3BOAUTCA BBOA napa-
METPOB U3MEPUTESTbHOIO y4acTka B 3aBUCUMOCTM OT CXEMbl YCTaHOBKMU
M3A B cooTBeTCTBMU C YKasaHuamu pasgena 2.1 yactu |l pykoBoacTea
no aKcnayatauuu.

6.2. Ecnu pacxogomep noctaensnca 6e3 N1, a NM3A moHTUpoBanuch Ha 06b-

eKTe, HeobxoauMO onpeaenuTb cMelleHne Hyns pacxogomepa dTO0 um
AOMNONHUTENbBHYIO 3a4epXXKy Paon ansa kaxaoro kaHana namepeHns unm
ny4ya pacxogomepa (cMm. pasgenbl 2.2 n 2.3 yacTtu |l pykoBoacTBa Mo 9KC-
nnyartaumm).

BHUMAHMUE! B cny4ae 3ameHb! 060U cocmaeHoU Yacmu Ka-
Hana u3smepeHusi (BI1, N3A, kabeneli cesizu) He0o6xo0uMO 3aHOE0
onpedenumse 3Ha4yeHus1 napamempos dT0 u Pdon.

6.3. NoakntovarTcs K pacxogomMmepy Heobxoanmble Npubopbl U yCTpoNCcTBa

(MK, Tennosbluncnutens 1 1.4.). OTKpbIBaeTca MeHo Hactpounku / O6-
pa6. pesynbTtaTtoB / HacTp. cBA3n n HacTp. yHMB. BbIX. 1 yCTaHaBNu-
BalOTCHA 3HA4YeHNss NapaMeTpoB B COOTBETCTBUM C yKasaHWsMU pasaena
2.4 yacTu |l pykoBoACTBa MO 3KCNNyaTauun, a Takke Heobxoanmble na-
pamMeTpbl Ans cornacoBaHMsa paboTbl UHTepdenca U yHUBEpCanbHbIX
BbIXOAOB pacxogoMepa C BXoAamMu MNOAKMYaeMbiX MNpubopoB U
YCTPOWUCTB.

6.4. MNMpownssecTtn yctaHoBKy koadpdpuumeHToB KP (KI) yHMBepcanbHbIX BbIXO-

6.5.

00B pacxogomepa, pyKoBOACTBYACh pasgeriom 2.5 yactu |l pykoBoacTea
no aKcnryatauumm.

Mpnbop nepesoantcs B pexxum PABOTA, T.e. ogeBaeTcs nepemblyka Ha
KOHTaKTHYIO napy moandukaumm napameTposB PyHKUNOHMPOBaAHUSA. [laH-
Hasa KOHTaKTHasa napa onnombuposbiBaeTca. [Npyn HeobxoaMMOCTH NIIOM-
OupyeTtca kopnyc BIT.

Mpy NpaBUNbHO YCTaHOBIIEHHbIX NapamMeTpax pacxogomMep A0SMKeH
Ha4yaTb OoTOBpaKeHNe N3mMepaemMoro 3Ha4YeHnsa pacxoga.

Pacxogomep aBTOomMaTudecks yctaHaenvBaeT Tpebyemble napa-
MeTpbl obpabaTbiBaeMoro curHana. [JuanasoH aBToMaTUYECKOro pery-
NMPOBaHUSA paccymMTaH Ha 3HauyuTerbHble N3MEHEHUS Kak napameTpoB
paboyen xunakoctn (TemnepaTtypbl, JaBNEHUSA, aKyCTUYECKON Npo3pad-
HOCTU N T.4.), TaK N YCNOBUN €€ TeYEeHUs.
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BHUMAHMUE! Ha o6bekTe akcnnyaTauum MOryT CyLecTBoBaTb Unu
BO3HUKHYTb B Npouecce ero akcnnyaTtaumMm gakTopsl, B pesynbtate Ko-
TOpbIX AnanasoHa perynupoBaHusa 6yaeT HegocTaTovHO anga obecneve-
HUSA TpebyeMbix napameTpoB YybTpa3ByKoBOro curHana. K takum cak-
TOpaM OTHOCATCHA OTNOXEHUS Ha BHYTPEHHMX CTeHKax TpybonpoBoaa,
NOBbILLEHHOE CoAepXKaHme rasa Unmn MexaHu4eckmx npumecen (B3secen)
B paboyen XMAOKOCTU, NOBbLILWEHHbIA YPOBEHDb Nynbcauui NOToKa U T.A4.
Hanuune gaHHbIX hakTOpPOB MOXET MPUBOAUTL Kak K yBENUYEHUIO MNo-
rPeLHOCTU N3MEPEHNS pacxoa, Tak 1 K NOSTHOMY MpeKpaLleHno n3me-
peHunn.

7. AEMOHTAX

Mpu gemoHTaxe pacxogomepa Heobxo4Mmo:

- OTKMOYUTL NUTaHNE pacxogomepa;

- nepeq gemoHTaxem MM nnun NMN3A HeobxoaNMMO NepeKkpbITb Nogavy Xua-
KOCTM B MeCTe UX YyCTaHOBKMW, y6eauTbCcsl B MOSIHOM OTCYTCTBMU AaBrie-
HUSA B Tpy6onpoBoae 1 CNUTb XXUAKOCTb;

- oTcoeanHuTb noaxoadwme K Bl (M3A) kabenu;

- gemoHTuposarts MMM (M3A) n BI.

BHUMAHME! Tlpn pemoHTaxe BpesHble [MOA BbiBMHYMBAKOTCA U3
MOHTaXHbIX NaTPyOKOB C MOMOLLbIO POXKKOBOrO Kntoya Ha 36 mm. ['paHu
noA KNty Ha 36 MM nokasaHbl Ha puc.A.5 Yactu | pykoBoacTBa no aKcnny-
artayuu.

KATEIOPUYECKUN 3ATMNPELAETCA ncnonb3oBaHue npu AeMOH-

Taxe NM3A MHOro MHCTpPYMEHTA, TaK Kak 3TO MOXeT NPUBECTU K pasrep-
meTmsauun MNIA (OTBUHYMBAHMIO BHYTPEHHEN BTYNKWU) N OBpPLIBY CUr-
HanbHoro kabens. MNMpun HEBLINONTHEHMM LaHHOro TpeboBaHMS N3roTOBU-
Tenb HE HECET rapaHTUNHbIX 0643aTenbCTB.

Mpn oTnpaBke B NOBEPKY UK B PEMOHT npubopa B komnnekTe ¢ 1M1
n3mMepuTernbHble y4acTKM U uanydawowue noBepxHocTn MNOA OOMKHbI
ObITb OYULLEHBI OT OTIIOXEHWIA, OCAAKOB, HAKUNWU U T.M.
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NMPUNOXEHUE A. OTHOCUTenbHbIe ASNIUHbI NPAMOJIMHEUHbIX
y4yacTKoB

B tabnuue A1 npmeegeHbl MMHMMaJIbHble 3Ha4Y€eHUA OTHOCUTESb-
HOWM ONWUHbI I'IpFIMOJ'IMHGVIHbIX y4qacCTKOB pr6OI'IpOBO,D,a npun TMnoBOM MOH-
Taxke Anda pasiinvHbiX CXemM yCTaHOBKU M3A 1 BUOOB MECTHbIX rmgpaB-
JINYECKUX COI'IpOTl/IBJ'IeHVIIZ.

Ta6nuua A1
BVI,D, MEeCTHOIo OTHOCUTENBbHAN AnnHa I'IpFlMOJ'IVIHGVIHOFO ydqacTKa, N, He meHee
rmgpaBrmn4yeckoro O,EI,HOJ'IyLIeBoe D,Byxnyqeaoe
ConpoTuBIEHUA 30HOMpoOBaHNE 30HOMpOBaHneE
1 2 3
e L—j
10 10
= 8
L
f _q 3 1
b
- L‘j
10 10
- 4
L
) 3 : !
A
le L >
[ a
: — ! 10 10
—
s —b 3 1
-
A
= ) 10 10
L
( —_ 10 10
i N
— L
? — /( 8 30 15
Perynupytowas
3a[BWXKa
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MpopomxeHue Tabnuubl A.1

1 2 3
L
8 - /( — g 3 2
Perynupytowwas
3a4BMWXKa
— L
(= 3 10 10
IMONHOCTLIO OTKPbLITLIN LIApOo-
BOW KpaH*
._LAI
@ = J 30 30
Hacoc
—— ,@ 3 3
Hacoc
I
Qove = 3 10 10
yl
DN1/DN>0,1
o |_—|
5 —_ o] 3 1

A 2 J:ﬂl

DN1/DN>0,1

* - MOSIHOCTbK OTKPbITLIM MOSIHOMPOXOAHOW LLIAapOBOW KpaH He SABNSeTCs
rmgpasnu4yeckMM ConpoTUBIEHNEM;

Mpw Hanuuum B TpybonpoBoae HECKOMBbKUX rMApPaBIMYECKMUX COMpPo-
TUBMEHUN ANMHA NPSIMOSIMHENHOro yyYacTka Tpybonposoaa Ao bnuxan-
wero k NMOA conpoTnBneHus gomkHa 6bITb HE MEHee, Yka3aHHOW B AaH-
Houn Tabnuue, a pacctosHme oT N3A Ao Kaxaoro n3 octanbHbIX rMapas-
NINYECKNX CONPOTUBEHUIN OIMKHO ObITb HE MEHEE 3HAYEHUS, NPUBEAEH-
Horo B Tabnuue aAns ruapaBnmnyecKkoro CoOnpoTUBIEHNS AAaHHOIO BUAaA.
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B tabnuue A.2 npmeegeHbl MMHMMalIbHble 3Ha4Y€eHUA OTHOCUTESb-
HOWM ONWUHbI I'IpFIMOJ'IVIHGVIHbIX y4acCTKOB npun OoNyCTUMbIX OTKITOHEHUAX OT

TUMNOBOIo MOHTaxa.

Ta6nuua A.2
Bug mecTtHoro OTHOocUTEnNbHas onuHa
rmapaBnnyeckoro NPSIMOSTMHEHOTO y4YacTka Npy yCTaHoBKe napbl
COMpPOTUBIEHUSA IM3A no xopgam, N, He MeHee
1 2
fe—— L—j
3
o )
E
? i 1
-
e— L
3
T —
B
6 =3 1
h
Y
Q 8 3
E
0 — 1
$
A
! LJ — ) 3
B
8 — g 3
¢ N
EER
(== ) ;

MOMHOCTBLIO OTKPLIThIN MNOAHONPOXOA4HON
LIapoBOM KpaH**

— L=

{=> A )

Perynupytowas
3aBWxXKa

P

1

TITA KOMNAHMIA

B3/NET



MpopomxeHue Tabnuubl A.2

1 2
L
| < S = .
Perynupytowwas
3agBuxkka
1
\\ — ) *
Hacoc
[
—w— ,@ "
Hacoc
I
? Dy — & 3
Dyl
DN1/DN>0,1
e |_—|
2 —— Dy
A J b Dyl 1
DN1/DN>0,1

* - ANA JaHHOro BMAa rvapaBrvyeckoro ConpoTUBEHUS U AAHHOW CXeMbl
30HOMPOBAHNA UCMNOMb30BaHNE COKPALLUEHHbIX OSIMH NPAMOSTMHENHbIX
y4acCTKOB He JonycKaeTcs;

** - MOMAHOCTbIO OTKPbLITHIA MOSTIHOMPOXOAHOW LLIAPOBOM KpaH He ABNnseTcs
rmgpasnu4yecKkMM conpoTUBEHNEM.

Mpw Hanuuum B TpybonpoBoae HECKOMBbKUX rMAPaBIMYECKMUX COMpo-
TUBMEHUN ANMHa NPSIMOSIMHENHOro yyYacTka Tpybonposoaa Ao bnuxan-
wero k NM3A conpoTnBneHus gomkHa 6bITb HE MEHee, Yka3aHHOW B AaH-
Houn Tabnuue, a pacctosHme oT N3A Ao Kaxaoro n3 octanbHbIX rmapas-
NINYECKNX CONPOTMBMAEHNIN AOMKHO BbITb HE MEHEE 3HAYEHUS, NPUBEAEH-
Horo B Tabnuue ansa rugpaBfimMyecKkoro ConpoTUBEHNS AaHHOIO BUAaA.
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NMPUNOXEHUE B. Cxembl noaKNO4YeHUA U MOHTaX Ha OO beKkTe

BTOPUYHbIN
NMPEOBPA3OBATENDb BNOK
KOMMYTALIMU
Kananl XT5 XT1
PEALL O (\L 1] Carnl Conl | 1 & M3AL.1
GND j 2| GND GND 2 X
PEAL2
GND XT6 XT2
PEA21 [ 3 | Curn.2 CurH.2 3 - MaA1.2
GND j Y 4| GND GND 4 [ Y
PEA 2.2
GND
a) ogHOKaHanbHbIM MOAYIb U3MepUTENS
BTOPUYHbIN
NMPEOBPA3OBATENDb BNOK
KOMMYTALIMU
Kananl XT5 XT1
PEALL O (L 1 | Curn.1 Curn.1 1 4 N3A1l.1
GND j 2| GND GND 2 R
PEAL.2
GND XT6 XT2
PEA2.1 O O 3 | Curn.2 Curn.2 3 O N3A1.2
GND j v 4| GND GND 4 | Y
PEA 2.2
GND
Kanan2 XT7 XT3
PEALL -)—O 5 | Curn.l Curnl | 5 Q NaA2.1
GND Rl 6 | GND GND 6 |
PEAL.2
GND XT8 XT4
PEA 2.1 - /) 7 | Curn.2 CurH.2 7 VAR MoA2.2
GND j \L 8 GND GND 8 J
PEA 2.2
GND

0) AByxKaHanbHbIA MOLY b N3MEpUTENS

Puc.B.1. Cxembl nogknto4veHus NI3A ¢ ucnonb3oBaHmemM 6510Kka KOMMyTaLUM.
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a) Bug cboky 6) Bug c3agu
* — cnpaBOYHbIN pa3mep
1 — DIN-petlka; 2 — KpoHwmeuH; 3 — BI1.

Puc.b.2. Bup Bl ¢ kpoHwTenHamu ansa kpenneHus Ha DIN-peunky 35/7,5.
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@)}

4

1 — usamepumenbsHbIlU y4acmok; 2 — briok Kommymauuu, 3 — 8800 07151 Ka-
bens cea3u ¢ Bll; 4 — nampybok 0nsi ycmaHo8Ku epe3Hozo [10A; 5 —
gpe3Hol N3A; 6 — 8bigod NOA e 2ubkoli mpybke.

Puc.B.3. N Ha 6a3e nameputenbHoro yyactka MY-042 c 6nokom KommyTaumu.
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* - cnpaBO4HbLIN pa3mep

Puc.b.4. Bnok kommyTauum ans nameputenbHoro ydactka UY-042 (sug 6e3
KPbILLIKK).

D D
_ K BTOPW4HOMY NPEOBPA3OBATENIO
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~ © E@ [D o
= ~ < Q] D]~

Puc.B.5. NMnaTta 6noka KOMMyTauum.
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NMPUNOXXEHUE B. MNpoToKOnM MOHTaXHbIX U MYCKOHaNago4HbIX

(nner , NncToB )

pa6oTt
(pekomeHayemoe)
NMPOTOKOIJI
MOHTaXHbIX U NyCKOHanago4HbIX paboT
pacxogomepa-cyeTtumnka «B3JIET MP» 3aB.Ne
NcnonHenne YPCB-1 , kaHan Ne
Nyy 1 - NMBA1.1 Ne [ OA1.2 Ne :
Nyy 2 - NBA2.1 Ne [ MOA2.2 Ne :
1. ObbekT

HauMeHOBaHWe opraHu3auuu, NoYTOBbIV aapec, Ten/dakc

2. XapaktepucTunkm obbekra:
cxema yctaHoBku M3A

DN un3mepuTenbHOro yyacrka MM;

, Hann4ymne peBepCmMBHOIO NOTOKa X

BUA 30HOMPOBaHUA nyyeBoe
Tabnuua 1
Bug rugpasnuyeckoro [nnHa npaMmonuHenHoro
COMNpOTUBIEHNS yyacTka, M
Jo MN3A1.1, 2.1
Mocne MN3A1.2,2.2

3. HapyxHbin gnametp MUY B ceveHunsix yctaHoBKN M3A, Duap op (3aMn0nHseTca Tabn.2 nnm

Tabn.3).
Tabnuua 2
[lnnHa oKpyXHOCTK CeueHne 1 CeuyeHne 2
M3mepeHHoe 3Ha4yeHune, ;
LoKp ij MM 3
CpegHee 3HayYeHune B ceMeHnm, Lokp cpj, MM
CpepgHee 3HadyeHne, Mm Lok cp= ; Duap cp=
Tabnuua 3
CeueHne 1 CeyeHne 2

HapyxHbIn gnameTp

[nockoCcTb M3MepeHust

[1nocKoCTb M3MepeHnst

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

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

1
N3mepeHHoe >
3Ha4veHune, Dyapij, MM 3

CpeaHee 3HayeHune
B cevyeHnn, Dyap cpj, MM

CpeaHee 3HayeHue,
DHap CD; MM
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4. HapyxHbin amameTp WY B npoaonbHOM nrockocTn yctaHoBku M3A, Dnsacp (ONpenens-
eTca npu yctaHoske N3A no gnametpy)

Tabnuua 4
HapyxHbIn guameTtp CeueHue 1 CeveHue 2
M3mepeHHoe 3HaveHue, ;
Dnaaij, MM 3

CpegHee 3HayeHune B ceveHumn, Dnsacpj, MM

CpepaHee 3HayeHune, Dnsa cp, MM

5. KoahhunumeHT nckaxkeHus akyctmyeckon 6asbl

0,985 <Ks< 1,015

6. TonwwmHa cteHkn NY, herep

Tabnuua 5
CeyveHne 1 CeyeHue 2
HapyxHbin guameTp To4kn nsamepeHus Toukn namepeHus
2 4 6 8 2 4 6 8
1
N3mepeHHoe 5
3Ha4veHue, Nerij, MM 3

CpeaHee 3HayeHune
B CeYeHUN, herpj, MM

CpepgHee 3HadeHune, her cp, MM

7. NonoxeHne BpesHbix NOA Ha WY (onpegenseTca npn moHTaxe NM3A Ha LY Ha 06b-
ekTe).

7.1. Yron HaknoHa aKkyCTU4eCKOro kaHana, o
Tabnuua 6

Yron HaknoHa
aKyCTU4YECKOro kaHana

NnaA1A MNaA1.2 MNaA2.1 MNaA2.2

N3amepeHHoe

3HayeHve,

o, rpaa

CpeaHee 3HayeHue,
o, rpag

7.2. CMeLLeHMe aKyCTU4ecKoro kaHana X/ Xz = / MM
7.3. Basa npubopa, Ls (pacctosHme mexay nsnyyaroLwmmmn nnockoctaMmm napsl MN3A)
L61112= MM;  Le1122= MM;
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8. OceBas 6a3a npunbopa, Los (paccTosaHne mexay LeHTpaMu U3nyyaroLmx NrocKoCcTemn
naps! MN3A Bgonb ocu AY)
Lo 1.1-12= MM; Lo 2.122= MM;

9. OKBMBanNeHTHas LWepoXoBaTOCTb BHYTPEHHUX cTeHOK MY, d, = MM

10. MapameTpbl U3MEPAEMON XKUAKOCTW.
10.1. Tun »xnagkocTtun

10.2. Temnepatypa XKnoKoCcTu: MakcumarnbHas °C
MUHUManbHas °C
cpenHAA (tuaxc + tunn)/2 = °C

10.3. KuHemaTnyeckasa BA3KOCTb XUOKOCTU, v = m2/c

11. XapaKkTepuCTMK1 CUrHaroB 1 napaMeTpbl kaHana o6paboTky yrbTPa3ByKOBbIX CUrHa-
nos

Tabnuua 7

3HauyeHve napameTpa B kaHane ¢ na-
HanmeHoBaHve napameTtpa pon MOA

MN3A1.1-NMN3A1.2 M3A2.1-NM3A2.2

OnuHa kabenen ceasu BI-N3A, m

12. MNapameTpbl kKaHana naMepeHns

12.1. CmeLueHne Hyns, dTo = MKC

12.2. JononHutensHaa 3agepxka, Paon = MKC

MpumevaHne

MpeacTaBuTenb OpraHM3aLMn-NPON3BOANTENS MyCKOHANagouHbIX paboT
/ /

noanucb [0)7[e}

« » 20 r.

MpenctaButens 3akasvmka

/ /
noanucb dN0
« » 20 r.
oc. noBepuTesnb
/ /
noanuckb [o]7[6]
M.IM. « » 20 r.
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NMPUNOXEHWUE I' KuHemaTtnyeckasi BA3KOCTb BoAbl
Ta6bnuua I'.1

t,°C

v -10 8

t,°C

v -10 "8

t,°C

v -10 -6

t,°C

v -10°8

t,°C

v -10°8

0.00
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.00
20.00
21.00
22.00
23.00
24.00
25.00
26.00
27.00
28.00
29.00
30.00
31.00
32.00
33.00
34.00

1.7905
1.7307
1.6738
1.6198
1.5684
1.5196
1.4731
1.4289
1.3867
1.3464
1.3080
1.2713
1.2363
1.2028
1.1708
1.1401
1.1107
1.0825
1.0555
1.0295
1.004
0.9807
0.9577
0.9356
0.9143
0.8938
0.8741
0.8551
0.8367
0.8190
0.8019
0.7854
0.7694
0.7540
0.7391

35.00
36.00
37.00
38.00
39.00
40.00
41.00
42.00
43.00
44.00
45.00
46.00
47.00
48.00
49.00
50.00
51.00
52.00
53.00
54.00
55.00
56.00
57.00
58.00
59.00
60.00
61.00
62.00
63.00
64.00
65.00
66.00
67.00
68.00
69.00

0.7247
0.7107
0.6972
0.6841
0.6714
0.6591
0.6472
0.6356
0.6244
0.6135
0.6030
0.5927
0.5827
0.5730
0.5636
0.5544
0.5455
0.5368
0.5284
0.5201
0.5121
0.5043
0.4967
0.4893
0.4821
0.4751
0.4683
0.4616
0.4551
0.4487
0.4425
0.4365
0.4305
0.4248
0.4191

70.00
71.00
72.00
73.00
74.00
75.00
76.00
77.00
78.00
79.00
80.00
81.00
82.00
83.00
84.00
85.00
86.00
87.00
88.00
89.00
90.00
91.00
92.00
93.00
94.00
95.00
96.00
97.00
98.00
99.00
100.0
101.0
102.0
103.0
104.0

0.4137
0.4083
0.4030
0.3979
0.3929
0.3880
0.3832
0.3785
0.3740
0.3695
0.3651
0.3608
0.3566
0.3525
0.3485
0.3446
0.3407
0.3370
0.3333
0.3297
0.3261
0.3227
0.3193
0.3159
0.3127
0.3095
0.3064
0.3033
0.3003
0.2973
0.2944
0.2916
0.2888
0.2861
0.2834

105.0
106.0
107.0
108.0
109.0
110.0
111.0
112.0
113.0
114.0
115.0
116.0
117.0
118.0
119.0
120.0
121.0
122.0
123.0
124.0
125.0
126.0
127.0
128.0
129.0
130.0
131.0
132.0
133.0
134.0
135.0
136.0
137.0
138.0
139.0

0.2807
0.2781
0.2756
0.2731
0.2707
0.2683
0.2659
0.2636
0.2613
0.2591
0.2569
0.2547
0.2526
0.2505
0.2485
0.2465
0.2445
0.2425
0.2406
0.2387
0.2369
0.2351
0.2333
0.2315
0.2298
0.2281
0.2264
0.2248
0.2232
0.2216
0.2200
0.2185
0.2169
0.2155
0.2140

140.0
141.0
142.0
143.0
144.0
145.0
146.0
147.0
148.0
149.0
150.0
151.0
152.0
153.0
154.0
155.0
156.0
157.0
158.0
159.0
160.0
161.0
162.0
163.0
164.0
165.0
166.0
167.0
168.0

0.2125
0.2111
0.2097
0.2083
0.2070
0.2056
0.2043
0.2030
0.2017
0.2005
0.1992
0.1980
0.1968
0.1956
0.1945
0.1933
0.1922
0.1911
0.1900
0.1889
0.1878
0.1868
0.1858
0.1847
0.1837
0.1828
0.1818
0.1808
0.1799

t — Temnepatypa Bogpl, °C

v — KWHeMaTu4eckasa BA3KOCTb BOAbI, M?/C

1cCt=1.10°% m%c
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NMPUNOXEHUE [0. CkopocTb ynbTpa3ByKa B Boae

1. CKOpOCTb pacrnpocTpaHeHus yrbTpa3sByka 3aBUCUT OT Temrepartypbl U
AasneHna B Tpybonposoge. CKOpoCTb ynbTpasByka Npu pasnuyHbIX 3Ha-
YeHUAX TemnepaTypbl BOAbl U aTMOCHEPHOM [aBreHun npusegeHa B
Tabn.n.1.

Tabnuua O.1

t,°C c, Mm/c t,°C c, Mm/c t,°C c, Mm/c t,°C c, Mm/c t,°C c, Mm/c

0 1402.7 | 20.0 |1482.7| 40.0 |1528.9| 60.0 |1551.0| 80.0 | 1554.5
0.5 1405.2 | 205 |1484.2 | 405 | 1529.7| 60.5 |1551.3| 80.5 | 1554.4
1.0 1407.7 | 21.0 |1485.7 | 41.0 | 1530.5| 61.0 |1551.6| 81.0 | 1554.2
15 1410.1| 215 |1487.1| 415 |1531.3| 615 |1551.8| 815 | 1554.1
2.0 14126 | 22.0 |1488.6 | 42.0 | 15321 | 62.0 |1552.1| 82.0 | 1553.9
2.5 1415.0 | 225 |1490.0 | 425 | 15329 | 625 |1552.4 | 825 | 1553.8
3.0 14173 | 23.0 |1491.4 | 43.0 | 1533.7| 63.0 |1552.7| 83.0 | 1553.6
3.5 1419.7 | 235 |1492.8 | 435 |15345| 635 |15529| 83.5 | 15535
4.0 1422.0 | 24.0 |14942 | 440 | 1535.0| 64.0 |1553.0| 84.0 | 1553.3
4.5 14242 | 245 |14956 | 445 |1536.1| 645 |1553.5| 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 | 255 |1498.3 | 455 | 1537.7| 655 |1554.0| 85.5 | 15529
6.0 14309 | 26.0 |1499.6 | 46.0 | 15378 | 66.0 |1553.8 | 86.0 | 15525
6.5 1433.1| 265 |1500.9 | 46.5 |1539.3| 66.5 |1554.6| 86.5 | 1552.6
7.0 14352 | 27.0 |1502.2 | 47.0 | 15401 | 67.0 |15549| 87.0 | 1552.4
7.5 14374 | 275 |1503.4 | 475 | 15409 | 675 |1555.1| 87.5 | 1552.3
8.0 14395 | 28.0 |1504.7 | 48.0 | 15403 | 68.0 |1554.4| 88.0 | 15515
8.5 14415 | 285 |15059 | 485 | 15425 | 685 |1555.7| 88.5 | 1552.0
9.0 14436 | 29.0 |1507.1| 49.0 | 15433 | 69.0 |1556.0| 89.0 | 1551.8
9.5 14456 | 295 |1508.2 | 495 | 15441 | 695 |1556.2| 89.5 | 1551.7
10.0 |14476| 30.0 |1509.4| 50.0 |15426| 70.0 |1554.8| 90.0 | 1550.5
105 |14495| 305 | 15105 | 505 |[1543.1| 70.5 |1554.9| 90.5 | 1550.2
11.0 |14515| 31.0 |1511.7| 51.0 |15436| 71.0 |1554.9| 91.0 |1549.9
115 |1453.4 | 315 |15128| 515 |[1544.1| 715 |1555.0| 915 | 1549.6
12.0 |14553| 32.0 |1513.9| 52.0 |[15446 | 720 |1555.0| 92.0 | 15493
125 |1457.2 | 325 |1515.0| 525 |[15451| 725 | 15551 | 925 |[1549.0
13.0 |1459.0| 33.0 |1516.0| 53.0 |15456| 73.0 | 15551 | 93.0 |1548.7
135 | 14609 | 335 |[1517.1| 535 |[1546.1| 735 |1555.2| 93.5 | 15484
140 |1462.7| 340 |1518.1| 540 |[15465| 74.0 |1555.1| 94.0 | 15479
145 | 14645 | 345 |1519.1| 545 |[1547.1| 745 | 15553 | 945 | 15478
150 |1466.2| 35.0 |1520.1| 55.0 [1547.6| 75.0 | 15553 | 95.0 | 15475
155 | 1468.0| 355 |[1521.1| 555 |[1548.1| 755 | 15554 | 955 |1547.2
16.0 | 1469.7| 36.0 |1522.1| 56.0 |[1548.2| 76.0 | 1555.0| 96.0 | 1546.5
165 | 14714 | 36.5 |1523.0| 565 [1549.1| 76.5 | 15555 | 96.5 | 1546.6
170 |1473.1| 370 |15239| 570 |[1549.6| 77.0 | 15555 | 97.0 | 1546.3
175 | 14747 | 375 |15248 | 575 |[1550.1| 775 |1555.6| 97.5 | 1546.0
18.0 |1476.4| 38.0 |1525.7| 58.0 |[1549.7| 78.0 |1554.8 | 98.0 | 15449
185 |1478.0| 385 |1526.6 | 585 |[1551.1| 785 |1555.7| 98.5 | 15454
190 | 14796 | 39.0 |15275| 59.0 [1551.6| 79.0 |1555.7| 99.0 | 15451
195 |1481.1| 39.5 |1528.3| 595 |[1552.1| 795 | 1555.8| 99.5 | 1544.8

Anekcangpos A.A., TpaxteHrepy M.C. Tennodmsnyeckme cBonctea
BoAbl npu artmocdepHom aasneHun. M. MspaTtenbcTBO cTaHOapToB,
1977, 100c. (FlocymapcTBeHHas cnyxba cTaH4apTHbIX CNPaBOYHbIX AaH-
HbIX. Cep. MoHorpadun).
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Taonu

2. Mpu ncnonb3oBaHWM pacxogomMepa Ans u3MepeHust pacxona U obbema

BOAbl B CMCTEMax BOAO- W TEMNOCHAGXeEHMS CKOPOCTb YrbTpa3Byka
onpeaensieTcs No AgaHHbIM Tabn.[].2 MetogoM NUHENHOM MHTEPNONALNN

no remMmneparype n gasrneHno B COOTBETCTBUN C d)opmynoﬁ:

ua .2

— C(tz)_c('ﬁ) A+ _ C(Pz)_C(Pl)
qLP)_cag+(—7—j?——Jﬁ tJ+(_?§jﬁr_

2 1

j(P—a

)

rae c(t,P) — ckopocCTb ynbTpasByka B XWOKOCTWU, NpoTeKaroLwen no
Tpybonposoay, M/c;
c(t)) — TabnmMyHoe 3Ha4yeHne CKOPOCTM yrbTpa3Byka Npu Temnepa-
TYype MeHbLUEN, YEM N3MEPEHHOE, M/C;

c(t2) — TabnmyHoe 3Ha4vyeHne CKOpPOCTU yrbTpasByKa npu Temnepa-
Type bonbLuen, YeM U3MepeHHoe, M/C;

c(P1) — TabnmyHoe 3Ha4YeHne CKOPOCTM ynbTpa3Byka Npy AaBNEHUM
MEHbLLEM, YEM U3MEPEHHOE, M/C;

c(P2) — TabnnyHoe 3Ha4YeHne CKOpPOCTM yrbTpasByka Npu AaBrneHun

oonbwem, YeM n3MepeHHoe, M/C;

t — Temnepatypa Bogbl B Tpy6onposoae, °C;

P — naBneHue Bogbl B Tpybonposoae, Mla;

t1, t2 — TabnnyHble 3Ha4veHus Temnepatyp, °C;

Pi1, P2 — TabnuyHble 3HavyeHus gasnexHun, Mra;

NMPUMEYAHUE.

1. 3Ha4eHuns c(t1) u c(t2) onpegensatoTcs no gaHHbIM Tabn.[d.1. 3Ha-
yeHus c(P1) u c(P2) onpegensieTcs no gaHHbiM Tabn.[d.2. npwm
TemnepaTtype, Hanbonee 6Gnn3kon K Temnepartype Boabl B Tpy6o-
npoBoae.

2. Na3mepeHus TemnepaTtypbl U gaBreHus Boabl B TpybonpoBoae

AOJTKHbI BbINOSTHATLCS C NOrPeLLUHOCTLIO He 6onee 0,5 °C n 0,5
Ml Ta cooTBETCTBEHHO.

t=

2°C

t=4°C

t=5°C t =10°C

t=20°C

t=30°C

P, MlMa

c, M/c

P, MlMa

c, M/c

P, MMa| c, m/c |P, MMNa| c, m/c

P, MMNa| c, m/c

P, Mla

c, M/c

30.458

1461.06

30.459

1470.64

30.458 11475.28] 30.458 |1496.75

30.461 [1532.53

30.459

1560.07

25.561

1452.85

25.561

1462.37

25.561 |1467.06] 25.560 |1488.55

25.565 |1524.31

24.582

1550.20

15.765

1436.75

15.765

1446.29

20.663 [1458.99] 20.663 [1480.49

20.667 |11516.20

19.683

1541.98

10.867

1428.95

10.867

1438.46

15.765 [1450.97] 15.764 (1472.41

15.768 [1508.10

14.787

1533.78

5.092

1419.95

5.0918

1429.41

10.867 [1443.15] 10.867 (1464.43

10.870]1500.03

9.888

1525.56

0.0969

1412.33

0.09435

1421.71

5.0929 [1434.04] 5.0923 [1455.22

5.0958 [1490.53

5.0931

1517.54

0.09586|1426.31]0.09494(1447.32

0.0986 (1482.40

0.09585

1509.18
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MpopomnxeHue Tabnuubl 1.2

t=75°C t=100°C t=130°C t=150°C t=200°C

P, MlMa

c,Mc |P,MMa| c,m/c | P,MMNa | c,m/c | P,MMNa | c, m/c |P, MMa| c, m/c

30.463

1612.39 | 30.465 [1605.84| 30.463 |1574.59| 30.462 [1542.26] 30.460 | 1428.27

25.565

1603.35 | 25.566 [1596.04| 25.566 |1563.58] 25.565 [1530.23] 25.563 | 1412.88

20.668

1594.26 | 20.668 |1586.10| 20.668 |1552.43] 20.667 [1518.06] 20.666 | 1397.12

15.769

1585.05 | 15.769 [1576.07] 15.770 |1541.03] 15.769 ([1505.58] 15.777 | 1380.84

10.871

1575.77 1 10.872 |1565.92| 10.872 |1529.49| 10.871 [1492.80] 10.870 | 1364.02

5.0978

1564.72 | 5.0968 |1553.73| 5.0973 |1515.53] 5.0968 ([1477.39] 5.0961 | 1343.47

0.09843

1555.06 | 0.09936 [1543.07| 0.2731 |1503.63] 0.4915 [1464.80] 1.5891 | 1330.47

AnekcaHgpoB A.A., JlapkuH [0.K. OkcnepumeHTanbHoe onpegene-
HWe CKOPOCTW yrnbTpassyka B LUMPOKOM AManas3oHe TemnepaTyp U Aas-
nenun. XypHan "TennoaHepretuka", Ne2, 1976, ctp.75.

. an/I OTCYTCTBUM Tabnuy 3aBMCUMOCTH CKOPOCTU yrnbTpa3ByKa OT TeMne-

paTypbl XXNOKOCTM CKOPOCTb YIbTpa3Byka MOXET onpeaensitbcs ¢ NoMo-
Wbt npucnocobnenus, nsobpaxeHHoro Ha puc.[.1. HenocpeacreseHHO
nepeg uamMepeHnemMm CKOPOCTM YyNnbTpasByka Kopnyc npucrnocobrneHus
(ckoba cTanbHas) norpyxaeTcsl B UCCreayeMyo XXUAKOCTb, a TOSNLWMNHO-
Mep HacTpamBaeTCs AN UBMEPEHUSI CKOPOCTU yNbTpa3sByka. 3aTeMm ynb-
TPa3BYKOBbIM TOSLLMHOMEPOM MPOM3BOAUTLCA HEMNOCPEACTBEHHOE W3-
MepeHMe CKOpOCTM yrnbTpasByka.

[na n3MepeHnss CKOpPOCTU ynbTpa3Byka B XXWAKOCTM BO3MOXHO
Takke npumeHeHune npmnbopa YC-12 M (LLO 2.048.045 TO) unn Tonwm-
HOMEpOB ApPYrnx TUMOB.

Kabenb curHanbHbIn

MpeobpaszoBaTensb
M112-5,0-12/2-b
— ——

[] B3NETYT

50+0,2

Ckoba ctanbHas

35

Puc.[1.1. MpucnocobneHmne ona naMmepeHUsa CKOPOCTU ynbTpa3ByKa B XXUAOKO-

CTW.
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NMPUNOXEHUE E. UsmepeHue yrna HaknoHa aKkyCTU4YeCKOro Ka-
Hana ¢ NoOMoLbLI0 Npucnoco6bneHus

1. Mpwn oTCyTCTBMM yrrioMepa n3amepeHue yrra HaknoHa akyCTUYecKoro Ka-
Hana MOXHO BbIMNOJTHATbL C UCNOMb30BaHNeEM npucnocobnenus. MNpucno-
cobrneHne npeactaesnseT cobon NPSMOYrofibHUK pasMepoM He MeHee
150 x 300 MM, U3roToBfEHHbIN U3 TBEPAOro NIMCTOBOro mMatepuana
(cTeknoTekcTonuTa, cTanu u T.4.) ¢ pasmeTkon. PasmeTka npeacrasngaet
cobon fBe napannesibHble IMHUK, OTCTOSLWME APYr OT Apyra Ha paccTo-
AHMM He meHee 100 MM 1 nepneHAnKynsipHble OCHOBAHWUIO — MEHbLLIEN
CTOpPOHe npsamoyrornbHuka (puc.E.1a).

2. [ins npoBegeHust uamepeHnin HeobxoanMmMo ycTaHoOBUTbL NpucrnocobneHne
Ha TpybonpoBog TakMm obpa3om, 4ToObl OCHOBaHWE NSIOTHO npunerano
K Hapy>XHOW noBepxHOCTU TpybonpoBoga napannesisHo ANHUKU, NpoBe-
AeHHon BOonb ocu Tpybonposoada (cMm. n.5.3.1), a ero nNAOCKOCTb — K
HapYy>XHOW MNOBEPXHOCTU LUTaHIN, NPONYLLUEHHON Yepe3 naTpyoku.

Ha npucnocobneHnn npoBoauTCs NUHUA, napannenbHas ocwu
WwTaHrn. 13 Toukn nepeceyeHnss oaHHOW NUHUKM C OQHOW U3 Napannenb-
HbIX NIMHUI OMycKaeTCcHa NnepneHanKynap Ha apyryto. OTMeyaroTcs TOYKN
nepeceyeHns 3TUX IMHUIN ¢ NapannenbHbIMU IMHUAMU NPUCNocodneHns

(pnc.E.16).
3. NamepsatoTcs anuHbl otpeskos |OA|, |OB|, |AB| wTaHreHumpKkynem.
: OB| OA| |OA|
BbluncnsoTes sina=+——, ctgo = —, COS a0 = -——, UCMONb3Y-
|AB| oB| |AB|

eMble A58 BblYUCIeHns 3HadeHns napametpa «OceBas 6a3a» no cop-
Myram n.5.3.5 HacTosALWEeN UHCTPYKLUUMN.

It > 100 mm; |2 > 150 mm; |3 > 300 mm
a) pasmeTka npucrnocobneHus 6) nocTpoeHue yrna
Puc.E.1. UamepeHue yrna HaknoHa akyCTU4eCcKoro KaHana.
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NMPUNOXEHUE X. OnpeaneneHue cmeweHusa Hyna dTo n gononHu-

Puc. X.1.

N

TenbHON 3afepPXKn Pyon Ha CTEeHAOEe

NaAl.l N3Al.2

I U

CTteHpa onsa onpepeneHus

dTo
BEET P
@

\ Ka6enb MN3A- Bl /

OnpepgeneHue cmeweHnsa dT,c noMmoLbIO CTeHAA.

. Mpwn onpenenexnn dTo 1 Poon. Ha cTeHae AOMKHbI UCMONb30BaTbCs CO-

OTBETCTBYIOLWMIN KaHan uamepeHunsa BI1, napa MNM3A n kabenu cBAsn
BIM-M3A, koTopble 6yayT CMOHTUPOBaHbLI Ha 06bEKTE ANst AaHHOMo Ka-
Hana namepeHus.

. Mapa MN3A ycTtaHaBnuBaloTCsl Ha CTeHA TakuMm ob6pa3om, 4ToObl paccTo-

AHNE MeXy WU3NyYaloLMMU NOBEPXHOCTAMMU BbINO paBHO PACCTOSHUIO
Le.

CTteHp 3anonHsieTcst paboyen Xnakoctbto (BOON).

. OTkpbiBaetca meHiwo Hactponku / OcHOBHble napameTpbl / lNapa-

MeTpbl UY 1 ycTaHaBnMBalTCs 3HAa4YEHUS NapaMeTpoB, KOTOpble Obinu
onpeaeneHbl Ha obbekTe:

LoKp (4nnHa OKpY>XHOCTH);
heT (TonwmHa CTeHKn);

L6 (6asa npubopa);

Lo6 (oceBas 6a3za).

. Pacxogomep HacTpanBaeTcsa no napameTpam NpMHMMaeMOro curHana.
. OnpepenseTcsa 3HauyeHne cmelleHnst Hynsa pacxogomepa dTo No MeTo-

avike, NnpuBeaeHHOM B pa3sgerne 2.2 yactu |l pykoBogcTBa no akcnsyaTta-
LN,

. OnpepensietTca 1 BBOAMTCS B pacxo4oMep 3Ha4YeHne CKOpOCTU yrnbTpa-

3BYyKa B XunAKOCTK (BoAe), 3anonHsiowwen cteHa. OnpegensieTcs 3Have-
HVe JOMONHUTENbHOWN 3aAePXKN Pron MO METOAMKE, MPUBEAEHHON B pas-
aerne 2.3 vyactu |l pykoBoacTBa Nno aKcnsyataunu.
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NMPUNOXEHUE WU. TexHonorma npuBapku natpyoka ana ycra-

HOBKM Bpe3Horo M3A

HacToswasa texHonornsa cocrtaerneHa B Lensax obecneyeHus kade-
ctBa cbopku NI pacxogomMepoB U UCKNIOYEHUST CO30aHNSA aBapUNHON CU-
Tyauun nocrie BbINONMHEHMA HeobxoaMMbIX COOPOYHbIX paboT.

. MNocne BbINONHEHNA pa3MeTKn B COOTBETCTBMM C N.5.3.3 HAcToALWEN UH-

CTPYKUMN MO MOHTaXy Bblpe3aloTCA ra3om Heobxoanmble OTBEPCTUA.

NMPUMEYAHUME. CeapHon WOB yCTaHaBnMBaeMoro natpybka He
AOJDKEeH nonagaTbh Ha cBapHbIe LWBbI TPYO.

. MNocne npoBepkn 1 NOArOHKM YCTaHOBOYHOM ocu [MOA BbINOMHAETCA 3a-

4yucTKa CTEHOK TPYObl 4O MeTannmMyeckoro 6necka Ha paccTosiHAN He Me-
Hee 50 MM B KaxxayHo CTOPOHY OT KpaeB OTBEpCTHS.

. C nomouwbto wraHrn Br105.98-154 ycraHaBnuBaeTtca naTpybok B23.01-

00.02 Ha npuxBaTKax.

MpuxBaTkn BbINOAHAWT anekTpogamu YOHW 13/55 unn ananornu-
HbIMU CEepPTUAULMPOBAHHBIMU 3NeKTpodamun, npegHasHavyeHHbIMU Ons
ceapku ctanen Ct10+C120 nnu ctann CT15 I'C.

. Mocne KOHTpOJ'IbHOVI BbIBapKn Npon3BoanTCA noJiHad npmBapka yCtaHOB-

NeHHbIX geTanen.

NMPUMEYAHUE. K cBapoyHon paboTe gonyckatTcs OUnioMupo-
BaHHbIN CBapLUUK, BapyBLUNIA KOHTPOIbHbIE 06pasLibl, KOTOPbIE NPOLUIIN
UcnbiTaHUs B COOTBETCTBUM C «[1paBunamu attrectaumm cBapLLmMKOB».

. CBapLwyuK 3aymLlaeT LWOoB, KNeMMUT U NpeabsBrsieT ero pykKoBoaUTENO

paboT.

. PykoBoautenb paboT No oKOH4YaHWUM cBapku obecneymBaeT npoBeneHne

rmgpasnUYeCcKnX UCMbITAHNN BHOBb BbIMOMHEHHbIX LLUBOB B COOTBETCTBUM
¢ «PekomeHgauusamMm no ycTponucTBy n 6e3onacHom akcnnyaTtauum Tex-
HOSoOrM4yecknx TpybonpoBoaoBY.

Cnucok nutepatypbl

1.

2.

Tpy6bl cTanbHble 6eclUoBHbIE ropsiyegedopMupoBaHHble. CopTaMeHT.
rOCT 8732-78.

Tpybbl cTanbHble aneKkTpocBapHble npsiMoloBHble. CoptameHT. TOCT
10704-91.

TpybObl CTanbHble 3MEKTPOCBapHbIE CO CnMpanbHbIM LWBOM obLiero
Ha3HayeHus. TexHuyeckume ycnosua. FOCT 8696-74.

. MpaBuna aTTecTtauun cBapLLMKOB U CrneLmanncToB CBapoOYHOro npous-

Boactea. YT1B. 30 oktsa6psa 1998 r. nocraHoBneHnem Ne63 [ocroprex-
Haasopa Poccun.

. PekomeHgauumm no yctponcTtsy 1 6e3onacHom aKcnnyaTaumm TEXHOMNOMn-

yeckux Tpybonposogos. YT1B. MNpukazom ®enepansHom cnyxbbl No aKo-
NOrMyecKomMy, TEXHONOMMYECKOMY M aTOMHOMY Haa3opy oT 27.12.2012 .
Ne 784.
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NMPUNOXEHUE K. KoHCTpyKUuMA cTpyeBbINpsAMUTENen

1. Ha puc.K.1 npeacraeneHa cxema CcTpyeBbInpaMUTens tuna A, BbIMOMHA-
€MOro no cregyLwmnm npasunam:

a) TomnwmHa nnaTtbl CTPYEBbLINPAMUTESNS paBHa AnaMeTpy OTBEPCTUN; B 3a-
BMCMMOCTM OT MaTtepmana nnarta MOXeT COCTOSATb M3 OAHOW Unn He-
CKONMbKMX NNacTuH;

0) BCce AnameTpbl OTBEPCTUN B NSfiaTe OANHAKOBbI;

B) boriee NMOTHO OTBEPCTMA pacnpenerneHsl B LeHTpe nnaTsbl, bonee peako
no nepugepuu;

r) OTBEPCTUS CO CTOPOHbI BXOAA NOTOKA MMEIOT hacku.

0,413.D

0,13-D

D — sHympeHHut duamemp mpybornpoeoda, 8 KOMopPkIU ycmaHasnuea-
emcs cmpyeebInpsamumers.

Puc.K.1. Cxema cTpyeBbInpssMuTens noTtoka tuna A.

2. [Ina cHWxeHus Beca u KonnyecTBa mMaTepmana MoXeT UCNofb30BaTbCA
CTpyeBbINpsAMUTENDb NoToka Tvna B (puc.K.2), BbinonHsembln no cnegy-
oMM NpaBunam:

a) B OTBEPCTUSA NnaTtbl BCTABNEHbI TPYOKY;

6) onvHa Tpybok paBHa anameTpy TpyOokK;

B) BCe AMaMeTpbl OTBEPCTUN B NfaTe OANHAKOBBI;

r) 6onee NNOTHO OTBEPCTUA pacnpeeneHbl B LeHTpe nnatbl, bonee peako
no nepudgepuu;

A) OTBEPCTUS CO CTOPOHbI BXOAA NOTOKa MMEIT (pbacKum.
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Y _ 0,13-D

\

0,13-D

Puc.K.2. Cxema cTpyeBbInpsiMuTens notoka tuna B.

3. PasmeTka oTBEpCTUiN B CTPYEBLINPAMUTENSX NOKa3aHa B Tabn.K.1.

Ta6nuua K.1. KoopanHaTbl oTBepCTMM B CTpyeBbinpaAMuTenax Tuna Aum B
(D — BHYTpeHHMI 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. CTpyeBbINpAMUTENb YyCTaHaBNMBaeTCca B TpybONpoBo Ha pacCTosHUU
1+2DN TpybonpoBoaa oT nocnegHero no NoToky MeCTHOro ConpoTUBIe-
Hua. Mpun ycTaHoBKe CTpyeBbINpAMUTENS Tpebyemaa gnvHa npamonu-
HenHoro y4acTka nepep NOA onpegenseTcs, Kak pacCTosiHMe OT rmgpas-
nn4yeckoro conpotmenenus oo NMoA.

B12.00-00.00-12
im mr.lxxd doc2.6
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