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HacTtosiwasn nHCTpyKuusa onpeaenset NopsiAoK MOHTaxa 1 AeMOH-
Taxa Ha ob0bekTe (y3ne ydeTa) pacxogomMepa-cyeTumka yrbTpasByKo-
Boro «B3JIET MP» ¢ undgposon 06paboTkom CUrHaNoB UCNONHEHUI
YPCB-510 u, -520 u, -530 u, -540 u, -522 u, -542 u, -544 yu. Npwn npo-
BeAeHnn paboT HeobXxoaMMO Takke PyKOBOACTBOBATLCS AOKYMEHTOM
«Pacxogomep-cyeTtunk ynbtpassykoson «B3JIET MP». UcnonHeHune
YPCB-5xx 1. PykoBoacTtso no akcnnyatauum» B12.00-00.00 P3.

MEPEYEHb MPUHATBLIX COKPALLEHNN

Dy - AnamMeTp YCITIOBHOro npoxoaa;

BK - BroK KOMMyTaUuu;

B - BNOK UCKPO3aLLKnTI;

BIl - BTOPUYHbI N3MEpPUTENbHbBIN NpeobpasoBaTerb;
ny - U3BMEPUTESTbHBIN YYaCTOK,;

M - NepBuUYHbIN NpeobpasoBaTenb pacxoaa;
My3 - «[llpaBuna yctponcTea aneKkTpoyCTaHOBOKY;
NM3A - npeobpasoBaTtenb 3MEKTPOAKyCTUYECKNN;
P3 - PyKOBOACTBO MO 3KcnnyaTauuu;

Y3C - ynbTpa3ByKkOBOW CUrHar;

YK - YCTPONCTBO KOMMYTaALUNOHHOE;

YyC - YCTPOWCTBO COrfnacyrLlee;

oA - 9KcnnyaTaumoHHasa JOKYMEeHTaums.
BH/MAHUE!

1. [Ina moHTaxa n gemoHTaxa Bpe3Hbix NM3A (3aBMHYMBAHMS B MOHTaX-

Hble NaTPybKN 1 BbIBUHYMBAHUSA U3 HUX) OOSHKEH MCMNOMNb30BaTbCA POX-
KOBbIV raeyHbIN KIoY Ha 36 MM.

KATETOPUYECKW 3AMPELWUAETCA wcnonb3oBaHue npu ae-
MoHTaxe [MOA MHOro MHCTPYMEeHTa, Tak Kak 3TO MOXeT NpUBECTU K
pasrepmeTusaumm NI3A (OTBMHUMBAHMIO BHYTPEHHEW BTYIKN) N 06pLIBY
curHanbHoro kabens (cm. puc.b.9). Npu HeBbINOMHEHMM AaHHOro Tpe-
6osaHus nsrotosutens HE HECET rapaHTuiiHbIX 0653aTenbCTB.

2. He ponyckaeTcsa npuctynaTb k paboTe C pacXxogoMepoM, He O3HaKo-
MUBLLUCH C 9KCMIyaTaLUOHHON AOKyMeHTaLueN.

3. lMocne 3aBepLleHMs1 BCEX MOHTaXHbIX M NMycKOHaNaAouHbIX paboT He-
obxogumo oTocraTb 3aBEPEHHYK KOMWI0 MNPOTOKOria B CEPBUCHO-
TexHu4deckoe ynpasneHne AO «Banet».



1. MEPbI BE3OINACHOCTHU

1.1. K npoBeaeHnio paboT No MOHTaxy (OeMOHTaXxy) pacxogomepa Jonyc-

KaeTCd nepcoHart.

NUMeIoLLIMIA NPaBO Ha BbIMOSTHEHWE AAaHHOro Buaa paboT Ha obbekTe yc-
TAHOBKM pacxooMepa, a Takke paspelleHne npeanpusaTus-
N3roTOBUTENS;

UMELWUN NpaBo Ha npoBeaeHne paboT Ha ANeKTPOyCTaHOBKaX C Ha-
npsbxkeHnem go 1000 B;

3HaKOMbIV C OKYMEHTaLUMEN Ha pacxogomMep U BcrioMoraTesnbHoe 060-
pyOoBaHue, Ucnonb3yemMoe npu nposeaeHnn pabor.

1.2. Mpu npoBeaeHnn paboT ¢ pacxo4oMepoM OMacHbIMU hakTopamMu SiB-

1AK10TCA:

nepeMeHHoe HanpsbkeHve ¢ AeNCTBYIOLWUM 3HadYeHnem o 264 B vac-
ToTtom 50 lNu;

- fasrneHue B Tpybonposoae (ao 25 Mla);

- Temnepatypa paboyen xugkoctn (go 160 °C);
- Apyrne akTopsbl, CBA3aHHbIE C Npodunem n cneumdukon obbvekra, rae

npon3BoagnTCA MOHTaX.

1.3. lNepen npoBegeHnem pabot Heobxoaumo ybeauTbCs C MOMOLLBbIO U3-

MepuTernbHOro npubopa, YTo Ha TpybonpoBoae OTCYTCTBYET OnacHoe
ANS XU3HWU NepeMeHHOe U NOCTOSIHHOE HanpsihkeHue.

1.4. B npouecce paboT No MOHTa)y, NyckoHanagke unm eMOHTaXy pacxo-

[ioMepa 3anpellaeTcs:

NPOn3BOANTL MOAKIKYEHNS K NPUGOPY, NEPEKYEHUST peXMMoB pabo-
Tbl UM 3aMEHY 3MEeKTPOPaAMNO3NIEMEHTOB MPU BKITIOYEHHOM NUTAHUMK;

BbINOMHATL paboune onepaumm Ha ydacTke TpybonpoBoaa, Haxoasiie-
rocsi NoA AaBrieHnemM;

NCMONb30BaTb HeUcnpaBHble 3MeKTPopaanonpubopsbl, 3NEKTPOUHCTPY-
MeHTbl NMB6o 6e3 NoAKMIYEHUS UX KOPNYCOB K MarmcTpany 3almuTHoOro
3a3eMneHns;

MCcnoJyib3o0BaThb 3aHylieHne BMeCTO 3aLllMTHOro 3a3eMJieHnA.

1.5. I'Iepe,u, TéM, KaK NOoAKIo4YnTb npm60p K SJ'IeKTpI/I‘-IeCKOIZ cetTn nNnTaHunA

HeobX0AMMO KOpnyc pacxodoMepa CoeavHUTb C Marnctparnbio 3almT-
HOrO 3a3eMIeHus.

BHUAMAHME! lMNepen nogknoyeHMeM K maructpanum 3awuTHOro
3a3eMsieHMA HeobxoaumMo yoeanuTbLCA B OTCYTCTBMM Ha HEeW Hanps-
XeHus.



2. MOAOrOTOBKA K MOHTAXY

2.1. [ins ycTaHOBKM pacxogomepa Ha 0b6bekTe HeobBXxoanuMo:

- Hannyne cBoboaHOro yyacTtka Ha TpybonpoBoae AN MOHTaxa nepBuY-
Horo npeobpasoBartens pacxoga (M) nnu ycraHoBkm npeobpasosaTte-
neu anekTpoakycTtudeckmx (M3A);

- Hanuuve NpsSMONMHENHbIX y4acTkoB Tpybonposona Tpebyemon OnvHbI
A0 1 nocne MecTa yctaHoBku M3IA;

- Hanu4ne MecTa Ans pasMmeLleHMsi BTOPUYHOTO U3MEPUTENBHOIO npe-
obpasosartens (BI1) pacxogomepa.

2.2. TpaHcnopTMpOBKa pacxogoMepa K MecTy MOHTaxa [AOSKHA OCYLLEeCTB-
NATLCA B 3aBOACKON Tape.

Mocne TpaHCMOPTUPOBKM pacxogomepa K MEeCTy YCTaHOBKU Mpu
oTpuuaTeNbHON TemnepaType U BHECEHWSI ero B NMoMeLleHne ¢ noro-
XUTENbHOW TeMnepaTypoit Bo n3bexaHue KoHAeHcaummn Bnarm Heobxo-
AVMO BblepXaTb pacxofoMep B yNakoBKe He MeHee 3-X 4acos.

Mpy pacnakoBke pacxogoMepa MpoBEepUTb €ro KOMMIEKTHOCTb B
COOTBETCTBUM C NAcMnopTOM Ha AaHHbIA NprGop.



3. TPEBOBAHUA NO MOHTAXY

3.1. TpeboBaHUA NO ycTaHOBKE NepBUYHOIro npeobpaso-
BaTesiA pacxoaa n npeoodbpasoBaTtesien 3NeKTpoaKy-
CTUYECKNX

3.1.1. Obwme TpeboBaHNA

3.1.1.1. B mecte yctaHoBku [l (M3A) gormkHbl cobnogaTtbeca cnegyowmne yc-
noBuS:

- [aBneHne XWAKOCTM U PeXxumMbl aKcrnryaTaumm TpybonpoBoaa WUCKto-
yatoT razoobpasoBaHue U/Mnn cKkonseHve rasa (Bo3ayxa);

- BHYTpeHHUn o6bem Il B npouecce paboTbl 4ormkeH 6bITb BECb 3anorfi-
HEH XXNOKOCTbIO;

- OTCYTCTBYIOT NnMbo MUHUMaTrbHBbI nynbCaunn N 3aBUXpPEHNA XUOKOCTH.

M (N3A) ponyckaeTca MOHTUPOBATbL B rOPU3OHTarbHbLIN, BEPTU-
KanbHbIN UNU HakMoHHbIM Tpybonposog (puc.1). Mpu atom MMM (M3A)
He [OMKHbl pacnosiaraTbCA B CaMOW BepxXHeW Touke yyacTtka Tpybo-
nposoga. Hanbonee nogxogsilee MecTo AnNd MOHTaXa Npu HanMyunum —
BOCXOOALWMN MO0 HUXHUI ydacToK Tpybonposoaa.

MaA > 13A .
R NN/ ~{
*

Puc.1. PekomeHayemble mecTa yctaHoBkuM [1I1.

3.1.1.2. Pa3HOCTb BHYTPEHHUX AnamMeTpoB Tpybonposoda M U3MEPUTESLHOMO
yyacTka [l B mecTtax CTbIKOBKM He AormpkHa npesbiwats 0,05-Dy ana
npAMbIX n3meputenbHbix yyactkos (UY) n 0,1-Dy gna WY Ttuna U-
KOMneHo.

3.1.1.3. Mpwn ntobbIX cxemax yCcTaHOBKM M cnocobax 30HOUPOBAHUS ONS1 UCKITHO-
YEeHUS BINAHUSA BO3MOXHbIX OTIIOKEHUW W CKOMSIEHUW rasa He peko-
mMeHayeTca yctaHasnusatb 111 Takum obpasom, 4Tobbl NMIA okasanuch
B CaMOW BEPXHEN UM HUXKHEWN TOYKE OKPYXXHOCTU MOMNEpPEeYHoro cedve-
Hua Tpybonposoaa.

3.1.1.4. TpogonbHbIN yron ycTaHoBKM BpesHbiX M3A B npamonuHenHsin NY 0
MoXeT 6bITb OoT 20° go 70°, pekomeHayemoe 3HayeHue — ~ 45°. lNpo-
AONbHBIN Yrosyl yCTaHOBKM Bpe3Hbix MOA 6 — 3TO yron mexay OcCblo
Bpe3Horo [13A (HanpaBneHnem pacnpoCTpaHeHUsa YrbTPa3BYKOBOIroO
ny4ya) U NNOCKOCTbI, NepneHanKynapHoro ocu Tpybonposoaa (puc.5).
Mpun Dy>2000 ananas3oH OOMyCTUMbIX 3HA4YEHUW NPOAOSbHOro yrna yc-



TaHOBKM Bpe3Hbix [MOA onpepensieTca xapaktepucTukamm obbekTa
pasmeLeHus MMM1.

3.1.2. PaamelueHne napsbl [MOA npu ogHONYy4eBOM 30HOMPOBaAHUN

Mpwn yctaHoBke MNM3A no guameTpy pekomeHayeTcs pacnonaratb Ux
Takum obpasom, 4Tobbl NpoaonbHast nnockocTb MNM3A (NNOCKOCTb, NPOo-
xogsawasn depes napy MN3A Boonb ocu TpybonpoBoga) cocTtasnsana ¢
BepTukanbto yron B = 45°+10° (puc.2). BoamoxHo pacnonaratb MNOA
rOPU30OHTasbHO.

Puc.2. PekomeHayemble nonoxeHusa napbl MOA npu ycrtaHoBKe no
AnameTpy (ogHoNy4eBOE 30HONPOBAHME).

3.1.3. PasmelueHune nap MN3A npu AByxny4eBOM 30HANPOBAHUM

Mpwn gByxny4yeBoM 3oHAaMpoBaHun [MOA pekomeHOyeTcs ycTaHaBs-
nueaTb Ha [N no gsym xopaam (puc.3). MNopsaok MOHTaXa ykasaH B
pasgene 5.4 HacToALEeN NHCTPYKLMN.

NaA1.1 N3A1.2

(M2A2.2)

N3A2.1
(M3A1.1)

N3A2.2
(M3A1.2)

X1, X2 =(0,48+0,52) R
napa MN3A1.1-NN15A1.2 — 1-u nyy
napa MN3A2.1-NN3A2.2 — 2-U ny4

Puc.3. MNonoxeHne nap Bpe3Hbix [3A npu ycTaHOBKE NO Xopaam
(BBYXNy4eBO€E 30HAMPOBAHUE).



[onyckaeTca yctaHoBKa Bpe3HbiXx M HaknagHbix NMOA Ha [ no
AnameTtpam (puc.4). MNpu atom napbl NM3A gna Z- n V-cxem MoryT pas-
MeLaTbCAa Kak B pasHblX, Tak U B 0QHOW NpodonbHou niiockoctu. O6o-
3Ha4eHus1 B Ckobkax COOTBETCTBYIOT BapMaHTaMm pasmelleHus nap MNoA
B OZIHOW NMPOJOSIbHOWN NIIOCKOCTM.

Ha puc.5 nokasaHo nonoxeHue asyx nap N3A B ogHon npogosb-
HOW NJTIOCKOCTM.

MN3A1.1
(M3A1.1 1 MOA2.2)

NaA2.1
NaoA1.1 n Md3A2.2)

N3A2.2 N3A1.2
(M3A1.2 nTM3A2.1) ' (M3A1.2 nTM3A2.1)

napa MN3A1.1-NN13A1.2 — 1-t nyy
napa MN3A2.1-NNGA2.2 — 2-U nyy

Puc.4. NonoxeHusa nap Bpe3HbIX U HaknagHbix NM3A npu yctaHoBKe no
AnameTpam (OByxSly4eBoe 30HANPOBaHUE).

N3A1.1 MN3A2.2 NoA1.2
- ] 0
. / \ ’
N\ / 4
\' ‘/ N /.
X '\
/7 N\ R
0 . -\ / N\
. ./' \
- gl
N3A2.1 Nn3A1.2 N3A2.2

Lns V-cxembl emopsbie napbi [MGA uzobpaxeHbl wmpuxoeoul fTuHued.

Puc.5. NonoxeHue nap MNM3A ana Z- u V-cxeMm npu pasmMelleHUM Ux B
OAHOW NPOAOSIbHOM MNITOCKOCTHU (OBYXITy4eBOE 30HANPOBaHMUE).



3.1.4. PaamelueHne nap NOA npu yeTbipexny4eBOM 30HANPOBAHUN

Mpn yeTbipexnyyeBoM 30HAMPOBaAHUWM Mapbl Bpe3Hbix MIA ycTa-
HaBnuBatoTca Ha [ no yYeTblpem xopAam, KOTopble pacnosiaratTcs

NpU MOHTaxe ropusoHTanbHoO (puc.6). MNopagok pacnonoxeHus nyyen
MOXeT ObITb 06paTHbIM.

N3A1.1 NaA1.2
(M3A4.1)

N3A2.1

Nn3A3.1 Nn3A3.2
(M3A2.1) (M3A2.2)
NMN3A4.1 NMN3A4.2
(M3AT1) (M3A1.2)
X1=X,;=0,809 R
X2=X3: 0,309 R

napa N3A1.1-N13A1.2 — 1-0 nyy
napa MN3A2.1-NN3A2.2 — 2-U nyy
napa N3A3.1-NN3A3.2 — 3-U nyy
napa N3A4.1-N13A4.2 — 4-U nyy

Puc.6. NonoxeHne nap Bpe3Hbix [3A npu ycTtaHOBKE NO Xopaam
(4eTblpexnyyeBoe 30HANPOBAHKE).
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3.2. TpeboBaHuA K ANMMHE NPAMONIMHEUHbIX YY4aCTKOB
TpybonpoBoaa

3.2.1. [1ns HopmanbHOM paboTbl pacxogomMepa 40 NepPBOro U nocne nocnea-
Hero no noToky MN3A AOMKHbI BblTb NPSMOMNMHENHbIE YyYacTku Tpybo-
nposoAa COOTBETCTBYHOLEN ANUHbI C¢ Dy, paBHbiM Dy TN, MuHumans-
Hble 3Ha4YeHUs1 OTHOCUTESTIbHOW AfMHbI NPSAMOSIMHENHbIX Y4aCTKOB Ans
pasnu4yHbIX Cxem ycTaHoBKM [MOA M BMOOB rMapaBfivyeckoro cConpo-
TUBIIEHUSA MpPUM TUNOBOM MOHTaxe npuBedeHbl B Tabn.A.1 lNMpunoxe-
HUA A, MPU OTKNOHEHUAX OT TUNOBOrO MOHTaxa ANns ABYX/y4eBOMW Cxe-
Mbl 30HANPOBaHUSA — B Tabnuue A.2.

[AnvHa npamonuHenHoro yyactka L [MMm] onpegensietcs no oopmy-
ne:
L=N- Dy ,
roe N — oTHocuTenbHaa AnvHa, BblpaxeHHaa konuyectsom Dy n yka-
3aHHas B Tabn.A.1 n A.2;

Dy — anameTp ycnosHoro npoxoaa I nnu tpybonposoaa B mecTe
ycTaHoBku M3A, Mmm.

BHAMAHMUE! lNpun namepeHnn pacxona peBepCUBHOrro NOToKa
Bce M3A ABNATCA NepBbIMUA MO MOTOKY U ANMUHbI NPAMONIUHEN-
HbIX YY4aCTKOB AOJIKHbI ONpeaensATbLCA, MICXOAA U3 3TOro Nosroxe-
HUA.

Ecnn npu npegnonaraemom pasmelleHumn MNI3A He obecneuvnsatoT-
CA ONUHbI NPSMOSIMHENHBIX YYacCTKOB, YKasaHHble B [lpunoxeHuun A,
MoXeT OblTb npoBefeHO obcnepoBaHne obbekTa ONs onpeneneHus
BO3MOXHOCTM pa3paboTkn MHOMBUAYaANbHON METOAWMKU BbINOSIHEHUS
N3MEPEHUN C yHETOM YCIOBUN N3MEPEHNSA Ha JaHHOM OObeKTe.

3.2.2. AnvHbl NPAMOSIMHENHbIX Y4aCTKOB AN rMapaBfiiyeckoro conpoTmsrie-
HUA BUOa «tepmonpeobpasoBaTternb CONPOTUBMEHUS B 3aLLUTHOW MINb-
3e» onpegensTca No ABYM nocnegHum ctpokam Tabnuuy lMpunoxe-
HUA A (Ons 3arnyweHHOW Bpe3kun) Npu BbINOSTHEHUU yKa3aHHOro B Tab-
nvuax COOTHOLLEHNS

D;/Dg > 0,1,

roe Dy — guameTp 3aWwmMTHON r’Mnb3bl TEPMOCONPOTUBIIEHNS, MM;

Dy — BHYTPEHHUN anameTp Tpybonposoaa, MMm.

NMPUMEYAHWE! Mpwu cooTHoweHnn D; / Dg < 0,1 gnsa Tepmonpe-
obpasoBaTtensi CONPOTMBEHUS B 3aLUUTHOW MUNb3e, a Takke Nnpu CooT-
HoweHun Dyq / Dy < 0,1 anga 3arnylweHHON Bpe3kn [onyckaeTcs gnvHa

npsAMonuHenHblx yyactkos 0,5-Dy Oo nepsBoro v nocre nocnegHero
MNoA.

3.2.3. Cyxarollee yCcTpoMCTBO Buaa «auadparma» unm «conso BeHTypuy», a
Takke nobas 3agBuMkka OTHOCATCS K BUOY rmapaBfiIMHEcKOro cornpo-
TMBNeHnda, obosHadeHHoro B Tabnuuax [lMpunoxeHna A Kak perynu-
pyroLlasn 3aaBukka.
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3.2.4. lpwn ycTtaHoBKe B TpybonpoBoa nepesn nepBuYHbIM npeobpasoBaTenem
ctpyesbinpamutena (MpunoxeHne M) BO3MOXHO COKpalleHue ANUHbI
NPSAMOSIMHENHOrO y4acTka Ha Bxoge 11 B aBa pasa.

3.2.5. [ina pacxopgomepa c [GA, ycTaHOBMNEHHbIMU BOOMb OCU MPSIMOrO OT-
peska WY Tuna U-koneHo, TpeboBaHus kK HeO6XoaMMon ANUHE NpsiMo-
NMHENHbIX yyYacTkoB Tpybonposoga Ao wn nocne [N He ycTaHaBnuBa-
toTca. TpebyeMble TexHUYeckue U MeTpPOSIormyeckme XapakTepUCTUKM
pacxogomepa obecneunBaroTca KOHCTpykumen NY tuna U-koneHo.

3.3. TpeboBaHUA K pa3mMeLeHU0 BTOPUYHOIo n3amepu-
TenbHOro npeoodbpasoBarens

B mecTte pasmelueHus Bl gomkHbl obecneunBaTbes:

- yCInoBuA 3Kcruityataumm B COOTBETCTBUU C Tpe6OBaHI/IF|MVI JKcnnyarta-
LLMOHHOW OOKYMEHTaUNn;

- BO3MOXHOCTb NOAKIMIOYEHUsI pacxodomepa K Maructpanu 3aluTHOro
3a3eMIeHns;

- Hanuuune ceobogHoro goctyna K BI.
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4. MOHTAX PACXOOOMEPA C NEPBUYHbBIMU
NMPEOBPA3OBATEINAMU

4.1. MoHTaX nepBMUYHOro npeodbpasoBarens

41.1.

4.1.2.

Ona moHTaxa [N B TpybonpoBoa MOXET NOCTaBnATbLCA NPUCOEANHMU-
TenbHas apmatypa: OTBeTHble dhnaHubl, NaTpybKn, KOHYCHbIE Mepexo-
Aabl (ecnu Dy nepsuyHoro npeobpasosaTtens MeHblue Dy Tpy6onposoaa,
B KOTOpbI ByaeT yctaHaBnueaTbes [111).

Mepea Hayanom paboTt Ha TpybonpoBoae B mecte yctaHoBku [ yya-
CTKW TpYD, KOTOPbIE MOTYT OTKITOHUTLCS OT COOCHOMO MOMOXEHUS Nocre
pa3pe3aHuns TpybonpoBoaa, CrieayeT 3akpenuTb.

4.1.3. lna moHTaxa B Tpybonposoa dnaHuoBaHHbIn [ 1 oTBETHbIE hnaHuUbl

Puc. 7.

C npuBapeHHbIMA I'Iany6KaMI/I co6|/|pa+0T09| B €4NHYH0 KOHCTPYKUUIO.

1

1 2
/_ .
/]

1 — omeemHbIl priaHey, ¢ nampybkom,; 2 — 11 (1Y)

CO0opHO-CBapHaA KOHCTPYKUMS ANs YCTaHOBKM priaHLOBaHHOro
nn (1Y) B rpy6onposoa.

Mpy HannumMn pasHuubl guameTpoB Tpybonposoga u LY ons nepe-
xoaa oT 6onbllero BHYTPEHHErO AnameTpa TpybonpoBoaa K MEHbLUEMY
BHyTpeHHeMYy anameTpy WY MOXHO MCnornb3oBaTb KOHYCHblE Nepexo-
Aabl. [Mpy 3TOM ANUHBLI NPAMOMMHENHBIX YYaCTKOB MEXOY KOHYCHbIMU
nepexogamu n Y ormkHbl 6bITb HE MeHee, yka3daHHbIX B Tabn.A.1 unum
A.2.

4.1.4. B BblbpaHHOM MecTe OCBODOXOEHHOrO OT XMAKOCTM TpybonpoBoga

Bblpe3aeTcs y4acTOK HeO6X0AMMOWN ANMHBbI U BMECTO HEr0 BBapuBaeT-
CHA KOHCTPYKUus ¢ donaHuosaHHbiM 11 nnu seapHon I, MNpu atom Ha-
npasneHve ctpenku Ha NI gormkHO coBnagaTb C HanpasrieHNeM noTo-
Ka unu NpsiMbIM HanpasneHueM 4S9 PeBEePCUBHOrO NOTOKa.

BHUMAHME! Mpu moHTaxxe KATETOPUYECKWU 3AMNPELLAETCA
6pocatb NN n HaHOCKTL NO HEMY yaapbl. OTO MOXeT NPMBECTU K Bbl-
X04y M3 CTPOSi YCTAHOBMEHHbIX Ha HeM M3A.

Mpn mMoHTaxe B Tpybonpoon BBapHoro [ ¢ ycTaHOBNEHHbIMK
M3A B npouecce cBapku criegyet obecneunBaTtb TemnepaTypy B MecTe
yctaHoBku NMOA He 6onee 100 °C.
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4.1.5. CBapka 3NeMEHTOB KOHCTPYKUMM, a TakKKe CBapka KOHCTPYKUMM WNn

BBapHoro [ ¢ TpybonpoBogoOM [AOMKHA OCYLLECTBNATLCA B COOTBET-
ctBum ¢ NOCT 16037 «CoenmHeHnsa cBapHble cTarnbHbIX TPybonpoBo-
poB». [pn aTom gormkHa obecnevmBaTbCA COOCHOCTb BCEW KOHCTPYK-
UuMK 1 nrockonapannenbHoCcTb driaHueB, Mexay KOTOpbIMWU yCTaHaB-
nneaetcs lMM1.

4.1.6. Ana MoHTaxa B NMacTUKOBbIM TpybonpoBoa ucnonb3yeTcs crneunarnb-

HbI NepexoaHuK, yKkasaHHbIn B MpunoxeHun O.

4.2. MOHTaXX BTOPUYHOIO U3MepuTenbLHOro npeobpasoBa-
Tensa

KpenneHne Bl BbINONHAETCA C y4eTOM YCTAHOBOYHbLIX pa3MeposB,
ykasaHHbIX B [MpunoxeHun b.

4.3. ANeKTPOMOHTAaX pacxogomMmepa

4.3.1. Mpwn nogkntodeHun MNMI3A k Bl Heobxogumo cobntogaTb cooTBETCTBUE

4.3.2.

AaHHOMY KaHany mamepeHusa ero coctaBHbix yacten: MMM (M3A), ycT-
pounctBa cornacywouwero (YC) npn Hanuuuu, 6noka nckposawutsl (BN)
npv Hanu4Mm n kabenen ceA3w.

3aBsoackue Homepa [1M1, MI3A, YC, BU ¢ ykaszaHnem kaHana nsme-
peHns copgepkaTcsa B nacnopTax Ha pacxogomep M Ha NnepBuYHbIE Npe-
obpasoBarenu pacxoaa.

MapkupoBka kabenen ceasn napbl N3A BbINOMHAETCA 3TUKETKAMM
OAHOro LBeTa, Ha KOTopble HaHeCeHbl 0gHa UNKU ABe MnonepeydHbIX No-
nocbl 6enoro uBeTa.

LlBeT 3TUKEeTKM obo3HavaeT NnpuHagnNeXxHoCTb K KaHally usamepe-
HUA:

- YepHbI — kaHany Ne 1;
- cepbl — kaHany Ne 2;
- rony6own — kaHany Ne 3;
- CMHUIN — KaHany Ne 4.

OpgHa 6enas nonepedHas nonoca o0603Ha4YaeT NPUHAONEXHOCTb
kabens cesasm MNOA1, oBe 6enblie nonepeyHbie nonockl — NMOA2 13 na-
pbl kKabenen, UMeLLINX STUKETKN OQMHAKOBOrO LBETA.

Pasbembl kabenen cBs3n, mecta yctaHoBku [MOA Ha namepurtens-
HbIXx yyacTtkax (M) moryT mapkupoBaTbCcsa Hagnucamu «lM3AT» u
«M3A2», o603HavaWUMN NPMHAASIEXHOCTb COOTBETCTBYOWEMY [TOA
napbl.

Mpoknaaka kabena nutaHna pacxogomepa n kabenen ceasu BI-NOA,
Bl — BHewHMe ycTponcTBa (Npn X HaNU4MmM) OomKkHa ObiTb BbIMOSHE-
Ha C y4eTOM YCNOBWIA 3KCNIyaTtaumm pacxogomepa.

PekomeHgyemble mapku kabenen BI-MOA:
PK75-2-21, PK75-2-22, PK75-2-22]1 ((pToponnacT, tmax = 200 °C),
PK75-2-11, PK75-2-12, PK75-2-13 (NonnMaTuneH, tmax = 85 °C).
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4.3.3.

4.3.4.

4.3.5.

4.3.6.

4.3.7.

4.3.8.

Kabenu cBs3m n ceteBon kabenb N0 BO3MOXHOCTU KPEMSATCHA K CTEHe.
CeTeBon kabenb npoknagbiBaeTcs oTaenbHo He 6nmxke 30 cm oT oc-
TanbHbIX Kabenen. [1ns 3awuTbl OT MEXAaHUYECKNX MNOBPEXOEHUI PEKO-
MeHayeTcsa Bce kabenu pasmelwiaTb B MeTannuyeckon Tpybe nnmn me-
Tannopykase.

HE OOMNYCKAETCA npoknagbiBaTb kabenu Bl — MN3A u curHanb-
Hble Kabenu BHELWHUX CBsA3en BONNU3M CUNOBLIX LEnen, a npu Hannimm
3IEKTPOMArHUTHbIX MOMEX BbICOKOrO YPOBHSA (Hanpumep, npu Hanu4mm
TUPUCTOPHOrO perynstopa) 6e3 yknagkm ux B 3a3eMiEHHbIX CTanbHbIX
MeTannopykaBax unm meTtannmyeckux Tpybax.

MeTannopykaBa (TpyObl) OOMKHbI ObiTb 3a3eMneHbl TONbKO C OA-
HOW CTOPOHbI — CO CTOPOHbI BI'.

HE PEKOMEHOYETCA npu ucnonb3oBaHUM HECKOSbKUX pPacxo-
AOMEpOB MpokKnagbiBaTb Hes3aluweHHble kabenu BI1-NGA Ha pac-
cTosiHUM 6rivxe 1 M gpyr ot Apyra.

He pekomeHayeTcsi n3bbITOUHYHO YacTb kabenen cBopaymBaTb Konblia-
MW.

BHUMAHUE! He ponyckaetca mameHATb AnuvHy kabenen Bl —
M3A ons pacxogomepoB, NocTaBnseMblx B komnnekte ¢ 1M1,

Mepen nogknoveHnem KoHubl kabenen B cootsetcTBum ¢ [OCT 23587
3aunLarnTca OT M30oNAUUKM Ha AnvHYy 5 MM 1 obnyxueatotca. Kabenn
NPoMNycKalTCa Yepes repMoBBOAbl U NOAKITHYAKTCA K pa3beMam B CO-
OTBETCTBUM CO CXEMOW, NpuBeaeHHoON B NpunoxeHuu I,

Bo n3bexaHue onnaBneHns nonmMaTUIIEHOBOM U30NAUMKM Kabensa cBaAsn
BM — MN3A (Hanpumep, PK75-2-13) He ponyckaeTcsi kacaHue Tpybo-
npoBoga C ropsyven XuakocTteto. Heobxoanumo tennonsonupoBaTb Tpy-
bonpoBoa B MecTax kacaHus nmbo mcnonb3oBaTb Apyron Tun kabens
(Hanpumep, PK75-2-22).

HeobxoaumMocCTb 3alimMTHOro 3asemMnennsa npubopa onpenensieTcs B Co-
OTBETCTBMM C TpeboBaHuaMM rnaebl 1.7 «[1paBun yCTpouCTBa 3Mek-
TpoycTaHoBOK» ([TY3) B 3aBUCMMOCTW OT HaANPS>KEHUSI MUTAHUA U YCIO-
BUW pasmMeLleHns npudopa.

3awmTHOE 3asemrieHne, a Takke 3asemnsiouee YCTPOMCTBO
AOSDKHbI yaoBneTBopATb TpeboBaHuam [MYID. Bo mnsbexaHne oTkasa
npubopa He JonyckaeTca B Ka4yecTBe 3alUMTHOro 3a3eMIiIeHUs UCNOSb-
30BaTb CUCTEMY 3a3EMJSIEHUSI MOSTHUE3ALLNTDI.

B cooTtBetcTBUM C TYD 3a3emnsaowmnm npoBOAHUK, COEANHSIOLLINIA
npubop ¢ 3a3eMnALWMM YCTPONCTBOM U BbINOMHAEMbIA MeLHbIM Npo-
BOAOM C MEXaHWYeCKOM 3allMUTOn, OOIMKEH MMETb CEYEeHME HE MeHee
2,5 MMZ, 0e3 mexaHn4eckon 3aWmTbl — He MeHee 4 MMZ.

3azemnaoLwmin NPOBOAHUK MOAKITHOYaEeTCA K KrnemMme 3a3eMiieHus
BI.

[na 3awuTsl NUHKMKA cBs3n npubopa BI1-MNM3A ot pa3psagos MmonHuin pe-
KOMeHOyeTCsl NMPUMEHEHNE crneumarnbHbIX YCTPONCTB 3aluUTbl, Hanpu-
mep, «TKS-B apT.Ne5097 97 6» npoussoactBa dupmbl OBO BET-
TERMANN.
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5. MOHTAX TNPEOBPA3OBATENIEM 3JNEKTPO-
AKYCTUYECKMX HA OEUCTBYHOLWMUA TPYBO-
NnPOBON

5.1. Tpe6oBaHuA K TpybonpoBoay B Mecte MoHTaxa NM3A

5.1.1. TpybonpoBoa B MecTe ycTtaHOBKM MMOA [OmKeH OoTBeYaTb CreayroLmnm
TpeboBaHNAM:

- OTKIMOHEHWEe BHYTPEHHEro anameTpa TpybonpoBoga B MeCTe YCTaHOB-
kn MOA He gomkHo npeBbiwaTb 0,015 OoT cpeaHero BHyTpeHHero ama-
mMeTpa TpybonpoBoaa;

- Ha TpybonpoBoae He AOMKHO ObiTb CTbIKOBLIX LUBOB, BMATUH U APYrnx
noBpeXxaeHuni;

- Ha NPAMONMHENHbIX y4acTKax OO M nocrne mecTta yctaHoBku [1OA He
AOJDKHO ObITb 9N1EMEHTOB, BbI3blBaOLMX BO3MYLLEHME MOTOKA >XUAKO-
CTW.

5.1.2. Nepen Havanom paboT N0 MOHTaXy pacxogoMepa pekoMmeHayeTcs no-
NyYnTb AaHHblE Ha pabouyro XMOKOCTb (pabounin gManasoH pacxoaa,
TemnepaTypbl U BA3KOCTU) U cepTudmkat Ha Tpybonposoa (CTaHaapTbl
Ha TpyOy, maTepuan, pa3mepbl, CPOK 1 YCITOBUS SKCNyaTauumn).

Ana pacxogomepa ¢ HaknagHbimMu [MOA pekomeHOyeTcs OueHUTb
KayecTBO TpybonpoBoaa 1 Mecto yctaHoBku MNMOA ¢ TOUkM 3peHus npo-
XOXOEeHNsa ynbTpa3ByKOBbIX KonebaHun n obecrneyeHnsa Tpebyemoro
YPOBHSI NPUHMMAaEMOro curHarna ¢ NOMOLLbIO NOPTaTUBHOIO yNbTpasBy-
KoBOro pacxogomepa-cyetymka «B3JET MP».

BHyTpeHHI0I0 NOBEPXHOCTb TpybonpoBoaa B MecTe ycTaHoBkM M3A
pPEKOMEHOYETCsl MOKPbIBaTb aKyCTUYECKN MPO3payHbiM 3aLUUTHBIM MO-
KpbITUEM, CTOMKUM MPOTUB KOPPO3UU N OTIIOXKEHNN.

5.1.3. Mpn Hanuunn BEpPOATHOCTU 3apacTaHNsa BHYTPEHHUX CTEHOK Tpybonpo-
Boga ¢ Dy> 300 mm pekomMeHOyeTCs NPUMEHATb KOHCTPYKLMKU B COOT-
BeTCcTBUKN C lNpunoxeHnem H. YcTaHOBKa TakMx KOHCTPYKLUWI MNO3BOSIS-
eT NepuoanyecKkn KOHTPONMpoBaTb COCTOSIHUE BHYTPEHHEeW MOBEPXHO-
ctn Tpybonposoga n npu HeobxoAMMOCTM ouuwaTtb ee. HaknagHble
M3A pekomeHayeTCHa ycTaHaBNMBaTh Ha 3T KOHCTPYKLMMW.

Mpn M3roTOBMNEHUN U YCTAHOBKE TaKOW KOHCTPYKUUWM OOSKHbI Bbl-
MONMHATbCS creayolme TpeboBaHus:

a) paguyc KpvBU3HbI MMAacTUHbI, HA KOTOpPYyl ycTaHaenuBaetcs [MOA, He
AOMMKeH oTnuyaTbCcs OT paauyca TpybonpoBoga 6onee, 4yem Ha
+ 0,2 %;

6) nocne ycTaHOBKM NniacTvHa, Ha KOTopon pasmellaetcs MNOA, He gomnx-
Ha BbICTyNaTb BHYTPb MMM HapyXy MO OTHOLUEHWUID K BHYTPEHHEN no-
BepxHocTu Tpybonposoaa 6ornee, yem Ha 0,002:Dy;

B) 3a30p MeXay NnacTUHOWN, Ha KOTopyl ycTaHasnuBaeTtcs MOA, u cTeH-
KO HapY)XHOrO CTakaHa He JOIMKEH NpeBbiaTtb 5 MM.
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5.2. OnpepgeneHne napamMeTpoB NU3MEPUTESIbHOIO y4yacTKa

[o Havyana moHTaxa MN3A Ha gencTByoLWmMI TPYBONPOBO AOMKHbI
ObITb onpeaeneHbl napamMeTpbl U3MEPUTENBHOIO yvacTka — oTpeska
TpybonpoBoaa, npegHa3Ha4YeHHOro Ans yctaHoBku MOA.

5.2.1. lNpwn onpegeneHnn napameTpoB U3MEPUTENBHOIO y4acTka UCNOoSb3YyHT-
Cs CpeacTBa U3MepeHus U npucnocobneHus, ykasaHHbole B Tabn.1.
BmecTo ykasaHHbIX B Tabn.1 gonyckaetca npuMeHaTb Apyrme cpeacraa
n3mepeHus 1 npucnocobneHus, obecnedvvBaoliMe U3MepeHne cooT-
BETCTBYIOLLMX NAapaMeTpoB ¢ TpebyeMon TOYHOCTbLIO.

Ta6bnuua 1
HaumeHoBaHue u Tvn O60aHauetme, FOCT OcCHOBHbIE MeETpONOrM4yeckme
obopynoBaHus XapaKTePUCTUKN
MeTp o rocTt4z27 LleHa penexHns 1 mm
MeTanan4eckmmn
LTaHreHUMpKyIb LLU-M-500-01 TOCT166 OcHoBHas norpelHoctb 0,1 mm
PyneTtka 3MK2-10AHT-1 TOCT7502 LleHa genexHns 1 mm
Yrnomep YO, YO2 TOCT 11197 unn OcHoBHas NorpeLHoCTb
YT,YH TOCT 5378 He Bonee 5’
Tonuwuromep «B3JET YT» MorpewHocTb He 6onee 0,1 Mm
yNbTPa3BYyKOBOW TY 4213-040-44327050 '
Ckoba FOCT 11098 Llena npenexHns 1 mm
(KPOHUMPKYIb) (-) (-)
LLTaHra ¢ MOHTaXHbIMK
WHA. nsrotoBneHus -
BTY/IKaMu
Mpucnocobnexne
ANa n3amepeHus yrna WHA. nsrotoBneHus -
HaKnoHa

CpencrtBa u3MepeHust LOIMKHbl ObiTb WMCMNpaBHbl, MOBEPEHbI U
UMEeTb [OEenCTBylLWMEe CBUAETENbCTBA WMAN OTMETKM B dhopmynsipax
(macnopTax) o noBepke.

KpomMe ykasaHHbIX cpeacTB M3MEpeHMst U MpUCNOCcOBneHnin mc-
nonb3yeTcsi NPOMUIMPOBaHHbIA YronoK, kapaHgall Anis pasMeTku Ha
MeTannmMyeckux TpybonpoBoaax U MeTannM4yeckunii KepH.

Bce pesynbTaThl U3MEPEHUN U BbIYUCIIEHUI 3aHOCATCA B NPOTOKOJ
¢ TouHocTbio 0,1 MMm. PekomeHayemasa popma npoTokona npusegeHa B
MpunoxeHnn .

Mpn MOHTaXke MHOrokaHanbHOro pacxogomepa (a Takke pacxono-
mMepa mncnonHeHna YPCB-542 1) Ha kaxabli KaHan ogopmnsieTcs oT-
AenbHbIN NPOTOKOI.

B cnyyae, ecnu paboTbl BbINOMHAKTCA B HECKOSLKO 3TanoB, TO Ha
KaXkabIn 3Tan MoXeT 0pOpMNATLCH OTAENbHLIM NPOTOKOM, KOTOPLIW 3a-
BepseTcs COOTBETCTBYOLWNMM nognucamn. B aTux npotokonax 3anorn-
HAKTCA COOTBETCTBYIOLUME MYHKTbl U MPOYEPKMUBAKOTCA TE€ MYHKTbI, MO
KOTOpbiM paboTbl HA 4aHHOM 3Tane He NPOBOAMINCS.
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5.2.2. OnpegeneHune cpegHero 3Ha4YeHns Hapy>XHoro gnameTtpa NY

CpenHee 3HayeHue HapyxHoro anameTpa WY onpepensetcsa kak
cpefHee apumMmeTndeckoe pesynbTaTtoB M3MEPEHU HapyXHoro Auna-
MeTpa (U1 OnvHbI OKPYXXHOCTU MO Hapy)XHOMYy AnamMeTpy) B ABYX ce-
YeHusax yctaHoBku MOA, nepneHaukynspHbix ocn UNY. MNonoxeHue ce-
YeHu HamevaeTcs Ha TpybonpoBoae B COOTBETCTBUM C pUC.8.

~0,5-Dy-| |(—~ Dy

I I I
I I I
I I I
I I I
2 1 2
™~ ™~

Z-cxema V-cxema

a) NOJIOXXEHNE CeYEHMI NpU yCTaHOBKE HaknagHbix MOA

~DH ~0,87-DH
Lo Lo
I o | I o |
I I I I
1 2 1 2
.7 7
no gnametpy (Z-cxema) no xopae (Z-cxema)

0) nonoxeHne cevyeHun nNpu yctaHoBke Bpe3Hbix MOA (npu NpogonbHOM
yrne yctaHoBku [MOA 6 ~ 45°)

Puc.8. NonoxeHue ceyeHun ansa pasmelueHus MNIA Ha UY.

5.2.2.1. OnpepgeneHne cpegHero 3HadeHus HapyXHoro guameTtpa WY nytem
N3MepEeHUS ONNHbBI OKPY>KHOCTU NO HApYXHOMY AMameTpy

PyneTkon BbInonHaeTca onosicbiBaHMe WY no Tpu pasa B KaXXaom
13 BbIOpaHHbLIX ceyeHun. PaccuntbiBaeTca cpegHee 3HadYeHue OfvHBbI
OKPY>XHOCTMU B ceyeHnax 1 n 2:

ZLOKp ij
LOKp cpl2 = —3 » MM,

rae Low cp1,2 — CpeAHee 3HaveHue ONUHbI OKPYXHOCTM B 1 n 2 ceuve-
HUN, MM;

Lokp jj — AJIMHA OKPY>XHOCTU MPW i-TOM M3MEpPEeHUn B j-TOM ceye-
HUKU, MM.
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PaccuutbiBaeTca cpeaHee 3HavyeHne AninHbl OKPY>KHOCTU Y Loy cp:

Lokp cp1+Lokp cp2

I—0|<p cp ~ > , MM.
OnpepensieTca cpefHee 3HavyeHWe HapyxXHoro auametpa WY
DHap cp:
LOKp cp

Pe3y]'|bTaTbI I/I3MepeHVII7I N BbIYUCINEHNI 3aHOCATCA B MPOTOKOJ1.

5.2.2.2. OnpepeneHne cpegHero 3HavyeHusa HapyxHoro guametpa UY nytem
NPAMOro UsMepeHus anameTpa

Ha NY B Kaxxgom n3 BbIGpaHHbIX CEYEHU OTMEYaTCs BOCEMb TO-

YyeK, paBHOMEPHO PacCnoONOXEHHbIX MO OKPY>KHOCTM KaXXAOro cedeHust
(pnc.9).

Puc.9. MNonoxeHue Touek Ha ceyeHusx UY.

B nnockoctax 1-5; 2-6; 3-7 n 4-8 kakgoro cevyeHusi BbIMOJIHAETCA
no Tpu uamepeHus. MNpu namepeHnn ckobom (KPOHUMPKynem) Henoa-
BWXKHbIA LLYyN YCTaHaBNMBaeTCA B OTMEYEHHYK Ha nosepxHoctn UNY
TOYKY, @ NOABWXKHbIN NepeaBmMraeTcs OKono NPOTUBONEXALLEN TOYKM A0
TexX Nop, Noka NOABWXKHbIN LLyN CKOObI (KPOHUUPKYIIS) MakCMMarnbHO He
BbIOBMHETCSA MO HanpasneHuto K nosepxHoctn UY. [lonyckaeTtca npo-
BOOUTb U3MEPEHUS C MOMOLLLIO KPOHUMPKYIA U PyneTKn.

CpepnHee 3HadeHne HapyxHoro anametpa WY B ceyveHusix 1 n 2
paccunTbiBaeTcs No popmyne:

ZDHap ij

DHap cpl2 = —12 » MM,
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rae Duap cp1,2 — CpeaAHee 3HaveHne HapyxHoro anametpa WY B 1 1 2 ce-
YEHUN, MM;

Duap ij — Hapy>XHbit anameTtp UY npu i-TOM n3mepeHun B j-TOM ce-
YeHUU, MM.

PaccuntbiBaeTca cpefiHee 3HayeHuMe HapyxHoro guametpa WY
DHap cp:

Duap cp1 + Dhap cp2
DHap cp ~ > , MM.

PesynbTaTtbl namepeHunin 1 pacyeToB 3aHOCATCH B MPOTOKOS.

5.2.3. OnpeneneHve cpegHero 3HayeHus HapyxHoro auvametpa WY B npo-
AO0NbHOWM NnockocTn yctaHoBku MNBA npu yctaHoBke NMOA no anameTtpy

M3mepeHne HapyxHoro anameTtpa WY B nNpogonbHOM MiOCKOCTU
yctaHoBkU MOA, npoxoasiuen yepes mecta yctaHoBku MNM3A n ocb NY,
BbINOJSTHAETCA C NOMOLLbLI0 CKOBbI (KpoHUMpkyns). Ha UY (Tpybonposo-
Ae) B KaXOoM M3 BblOpaHHbIX ceyeHur 1 1 2 oTMe4vatoTCsl TOYKN, B KO-
TOpbIX Npegnonaraetca yctaHoska M3A. B aTux Toukax Kaxgoro ceye-
HWSA BbINOMHAETCHA MO TPU U3MEPEHNa HapyxHoro guvametpa. pu mns-
MepPEHNN HEMOABWMXKHBLIN LLLyN CKOObI (KPOHUMPKYIIS) yCTaHaBNMBaETCH B
OTMEYEHHYI0 Ha noBepxHOCTM NY TOUKy, a NOOBUXHLIN NepeaBuraeTcs
OKOJS10 NpOoTMBOMEXaLen TOYKM OO TexX Nop, Noka NOABMXKHbBIN LY CKO-
Obl (KPOHUMPKYNS) MakCMMarnbHO He BbIABUMHETCHA MO HanpaBiEHUIO K
nosepxHoctn WY. [onyckaetcsa NpoBOAUTbL M3MEPEHUST C MOMOLLbHO
KPOHLUMPKYNS U PYNeTKu.

CpepHee 3Ha4veHne HapyXHoro guametpa MY B BbIOpaHHbIX TOYKax
cevyeHun 1 n 2 paccunTbliBaeTcs no popmyne:

>-Drisa i
Drioa cpr2 = —3 » MM,

rae Dnosa cp12 — CpedHee 3Ha4veHune HapyxHoro gunametpa WY B npo-
ponbHon nnockoctn NMOA B 1 1 2 ceyeHnn, Mm;

Dnaa jj — HapyxHbii guametp NY B npogonbHon nnockoctu M3A
npu i-TOM N3MEPEHNN B j-TOM CEYEHUN, MM.

PaccuntbiBaeTCcs cpedHee 3HayYeHWe HapyxHoro avametpa LY B
npogornbHon nnockocTn M3A Dnaa cp:

Draa cpt T Droa cp2
Drioa cp — 2 ;» MM.

Pe3yJ'IbTaTbI I/13MepeHI/1I‘/’1 N pacyeToB 3aHOCATCA B MPOTOKOIT.
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5.2.4. OnpegeneHune koaduumeHTa nckaxxeHmst akyctuyeckomn 6asbl

Mo pesynbTatam mamepeHun napameTpoB WY onpepenserca Ko-
apPULMEHT UCKaKeHUs1 akycTudeckomn 6asbl pacxogomepa Ks:

Ks = Dniaa cp/ DHap cp-
Mocrne 3Toro NPoBEPSETCS BbINOMHEHNE YCNOBUS:
0,985 < Kg<1,015.

Mpy HEBBLINONHEHUN OAHHOIO YCNOBUS BblGpaHHbIA y4acTok Tpybo-
npoBoAa Npu3HaeTcsl HeNPUroAHbIM Ans YCTaHOBKM Ha Hem MOA ans
Lienen KOMMepYeCcKoro yyeTa.

5.2.5. NamepeHune TonwmHbl cteHkn NY

TonwmHOMEepPOM BbIMOMHATCA MO TPU U3MEPEHUST TOMNLWMHbI CTEH-
kn 1Y B Toukax 2, 4, 6, 8 (pnc.9) kaxxgoro ceveHums.

CpenHee 3HayeHue TOMLWMHBI CTEHKM B ceYeHusax 1 n 2 paccymTbl-
BaeTca no oopmyrne:

ZhCT ij
her cp12 = BT MM,

roe her cp1,2 — cpegHee 3HayeHve TonwmHbl cteHkn UY B 1 n 2 ceve-
HUN, MM;

her j — TONWMHA cTeHkn MUY npu i-TOM “3MepeHun B j-TOM ceye-
HUN, MM.

PaccuuTtbiBaeTcs cpegHee 3HavyeHune TOJILWNHbI CTEHKN ny:

her cp1+her cp2
Ner cp = > , MM,

PesynbTaTbl U3MepeHuUn n pacyeToB 3aHOCATCS B MPOTOKOS.
5.2.6. OnpegeneHuve akBMBaneHTHOW WwepoxoBatoctn NY

[aHHbIn napameTp onpeaensatoT TONbkKO npu yctaHoBke M3A no
anameTpy.

3HayeHne 3KBMBANEHTHOWN LLEPOXOBATOCTN BHYTPEHHEN NMOBEPXHO-
ctn NY d, onpeaenseTtcs no tabn.2 n 3aHOCUTCS B MPOTOKOS.
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Tabnwuua 2

MaTepuan Tun TpyObl N COCTOSIHNE BHYTPEHHeN noBepxHoctu Y | d,, mm
Tlatyb, Mefib, aniomuHug, HoBas 6e3 ocagkoB < 0,03
niacTMacchl, CTEKNO, CBUHEL,
HoBas 6eclLuoBHas:
- XONOAHOTAHYTas < 0,03
- ropayeTaHyTas <0,1
- NpokaTHagd <0,1
Hoeas cBapHas <0,1
C He3HaunTenbHbLIM HaNeToM PXKaBYnHbI <0,2
Cranb P>xaBas <0,3
BuTymMnHMpoBaHHas:
- HoBas < 0,05
- OGbIBLUAs B 9KCNyaTaumm <0,2
OumnHKoBaHHas:
- HoOBast < 0,15
- OGbIBLUAs B 9KCNyaTaumm < 0,18
HoBas 0,25
Y P>xaBas <1,2
YTyH C Hakunblo <1,5
ButymnHnpoBaHHas, HoBas < 0,05
O06nuuoBaHHasa 1 HeobnuuoBaHHas, HoBas < 0,03
AcbouemeHT
HeobnuyosaHHas, B 0ObIYHOM COCTOSIHUMA 0,05

5.2.7. OnpegeneHne KMHeMaTU4YECKON BA3KOCTH

[aHHbIM NapameTp onpegensieTcss U BBOAUTCA B NpubOp TOMbKO
npu yctaHoeke MN3A no gnameTpy nnu Boosb ocn notoka (U-KoneHo).

KnHematuyeckasa BA3KOCTb ANt BOAbl onpegenseTcd no tabnuue
MpunoxeHna E. [1ns 9TOro BbIACHAETCS AManas3oH M3MEHEeHUs Temne-
paTypbl BoAbl B TpybonpoBoge B YCrOBUSAX 3KCnnyaTauum, pacCyuTbl-
BaeTCs cpegHee 3HadYeHue TemnepaTtypbl BoAbl 1 No Tabnuue onpeae-
naeTcs 3Ha4YeHne KMHEMaTUYEeCKOW BSA3KOCTM AN 3TOW Temnepartypsbl.
3Ha4veHne 3aHOCUTCS B NPOTOKOI.

Ana apyrnx Xungkoctenm KMHemaTudeckas BA3KOCTb onpeaensieTcs
cornacHo NOCT 8.025 unu namepsietca no otobpaHHon npobe BUCKO-
sumeTpom (BY, TOCT 1532).

5.2.8. 3HayeHunsa gpyrmx napameTpoB, Heobxoaumbix Anst paboTbl pacxoao-
Mepa, onpegensatTca nocne ycraHoBkn MNM3A Ha WY (Tpybonposon).
MeToanka onpeferneHva 3TUX nNapamMeTpoB W3NOXeHa B CreayroLmnx
pasgernax HacTosLwero JOKyMeHTa.
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5.3. NMNopsgok padboT npu MOHTa)Xe HaknagHbix M3A

5.3.1. Ha LY B panoHe ceyeHun 1 n 2 (pnc.10), rae onpegensnucb napameT-
pbl NY, 3aunwiaoTca 4O YMCTOro MeTanna ABa ydacTka NoBEpXHOCTU
Tpybonpoeoga. lNnowaap 3aynwaemMbiX NAOWaA0K AOmkHa ObITh Ta-
Kon, 4ytobbl NMB3A MOXHO 6bINO NepemMellaTtb NO 3a4ULLLEHHON MOBEpPX-

HOCTW Ha paccTosiHMe AnvHbl kopnyca MAOA B nobyio CTOPOHY.

Mpn yctaHoBke M3A no V-cxeme nnowagkm OOMKHbI pacnona-
ratbCsl N0 OOQHOWN CTeHKe BAOMb TpybonpoBoAa Ha pacCTOSIHUK, PaBHOM
Dy, mexay cepeavMHamn yvacTtkoBs (Bgonb ocu WNY), npu yctaHoBKke Mo
Z-CcXeMe — Ha NpOoTMBOMOSOXHbIX cTeHKax MY Ha pacctoaHum 0,5:Dy.

5.3.2. TI9A nogknioyarTCca K pasbemaM cooTBeTCcTByoLwero kaHana Bl (Ka-
Han 1 — Kanan 4) B COOTBETCTBMM CO CXEMOW COEOQUHEHMUST pacxogoMe-
pa (MpunoxeHue ) Takmm obpasom, 4TOOblI cooTBeTcTBYOWMN [TOA
pacnonarancsa nepsbiM MO MNOTOKY M Oblfl NOAKMIOYMEH K KOHTaKTam
PEAl.1, PEA1.2 , a gpyron M3 napbl — BTOPbIM MO NOTOKY W ObIN noa-

KIMoYeH K koHTakTam PEA2.1, PEA2.2.

5.3.3. BknovaeTtcsa nutaHne pacxogomepa. OTkpbiBaeTcs meHio Hactpounku /

OcHoBHble napameTpsbl / MapameTpbl UY 1 ycTaHaBnmBaeTcs:

-LoKp — cpegHee 3HayeHue ONVHbI OKPY)XXHOCTM MO HapyXHOMY Aua-
meTpy NY Lowcp W DHap (Inam. HapyXHbIN) — cpefHee 3HadyeHune

HapyxHoro guameTpa NY Duap cp;

- Dnaa — cpefHee 3HadeHWe HapyxHoro guvametpa WY B npogonbHom

nnockoctu MN3A Dnaa cp;
- MarT. cT. — maTepuan cteHku NY;
- het — cpegHee 3HaveHune TonwmHbl cTeHkn UY her cp;
- MaT. nok. — matepwuan nokpbitus NY;
- hnok — TonwmHa nokpbitnsa NY;

-d — 3HayeHMe 3KBMBANEHTHOMW LUEPOXOBATOCTM BHYTPEHHEW CTEHKU

ny da;

- Vv — 3Ha4YEHNEe KNHEMATUYECKON BA3KOCTU XXNOKOCTU B pr6OI'IpOBO,D,e;

- U — 3Ha4veHne haszoBon ckopocTu napbl MNI3A.

Pacxogomep aBTOMaTU4ecku ycTaHaBnuBaeT Tpebyemble napa-
MeTpbl obpabaTtbiBaemoro curHana. [lnanasoH aBToMaTU4ECKOro pery-
NMPOBAHUA paccyUTaH Ha 3HAYUTESNbHbIE U3MEHEHUSA KaK napameTpoB
paboyen Xunokoctn (Temnepatypsbl, ABMEHUS, aKyCTUYECKON Npo3pay-

HOCTWU U T.4.), TaK 1 YCITOBUN €€ TeveHus.

BHUMAHME! Ha o6bekTe akcnnyataumm MoryT CyLiecTBOBaTb NN
BO3HWKHYTb B Mpouecce ero akcnnyaTtaumMm gakTopbl, B pesynbTaTte Ko-
TOpbIX AnanasoHa perynupoBaHus BygeT HegocTatoyHo Aans obecne-
yeHunss Tpebyembix napameTtpoB Y3C (npu UsoHa — Bbicokoe w
Kyc = 63, PcurH < 3000). K Taknum gpaktopam OTHOCATCS OTNIOXEHMWS Ha
BHYTPEHHUX CTeHKax TpybonpoBoda, MOBLILWEHHOE COAep)KaHue rasa
NN MexaHu4yeckux npumecen (B3secen) B paboden XMAKOCTU, MOBbI-
WEeHHbIM YpOBEHb Nynbcauun notoka u T.4. Hanuume AaHHbIX hakTo-
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POB MOXET MpUBOAUTbL Kak K YBENUYEHUIO MOrpeLlHOCTU M3MEepPEHUs
pacxoda, Tak U K NofIHOMY NpPeKpaLleHNIo N3MepPEHUIA.

Mpv NpaBUMbHO YCTaHOBMNEHHBIX NapaMeTpax pacxogoMep OOMMKEH
HayaTb OTOOpaXKeHe N3MepPSEeMOro 3Ha4YeH1sl pacxoaa.

5.3.4. Nanyyatowasa nosepxHocTb 060mx MN3A napbl cMa3biBaeTCs KOHTAKTHOM

cmaskon. PekomeHgaumy no MOArOTOBKE M UCMOSIb30BAHUIO CMasKu
npuseneHbl B MNpunoxeHuun P.

OavH 13 napsl MNM3A, npuTupas, yctaHaBnuBaeTCca B cepeanHy 3a-
YULLEHHOW nrowaakm B cooTBeTCTBUM € puc.10 n 3akpennseTcs ¢ no-
MOLLIbKO MOHTa)XXHOW CKOBbI (KoTopas Ans 3Ton Lenu AosmkHa 6biTb npu-
BapeHa K MNY) nnn xomytom u3 cranbHow rubkon neHtol. Ha UY oTtme-
YaeTCcs NOSIoXKEeHME PUCOK HA BOKOBLIX CTEHKax aToro MOA.

Hanpaenenue MNonoxeHne 3auvLLeHHble MNonoxeHwne
notoka puvcku M3A1 nnowanxku puckun NMOA2
M3A1 MNdoA2
< \ v
| |
! !
P/ \
! !
L - - — N — - A
| |
Ocb L I
Tpybonposoaa ! !
I I

Ka6ernb BM-MAA1 / Ka6erb BM-M3A2 //

Puc.10. NonoxeHne HaknagHbix NMN3A Ha TpybonpoBoae (Npu ycTaHOBKe MO

V-cxeme).

Apyron MNOA ycTaHaBnuBaeTcs, NpuTMpasg, B cepeauHy BTopon 3a-
YULLEHHOW Nnowaaky n 3akpennsietcs Ha LY nnbo ¢ nomoLllbo npuea-
peHHon K TpybonpoBoay MOHTaXHOW CKOObI, MMbo XoMyTOM M3 cTasib-
HOW NEHTHI.

5.3.5. iamepsieTca oceBada 6a3a npubopa — paccTosiHe Mexay akyCTUYeCcKu-

5.3.6.

MU UeHTpamn napbl NMOA (puckamm Ha GOKOBLIX CTEHKAx) BAOSb OCKU
Y. MNpu yctaHoBke MN3A no V-cxeme pacCTosiHue nUamMepseTcsl Heno-
cpeacteeHHo. pu yctaHoBke no Z-cxeme WY nocneposatenbHO onos-
CbIBaeTCHA PyreTkon 4Yepes OoTMETKM nonoxeHus pucok NMOA1 n MNIA2.
Mpn aToM no pyneTke No cTeHke TpybonpoBoaa NPoOBOAATCA NMUHUM 0
nepeceyeHnsi ¢ obpasyloLllen, NpPoxXoasLien Yyepes npoTUBOMEXaLL M
M3A (ycrnoBHOW nNMHMEN Ha NOBEPXHOCTM TpybonpoBoaa, napannesnb-
HOW ero ocu). PyneTkon namMepsieTcsl paccTosiHue Mexay nonyayramu
BOONb 0Opasylolmnx M BbHMUCNSETCA cpeaHee 3HadeHue. Pesynbrtar
3aHOCUTCA B NPOTOKOI.

Mpn MoHTaxe HaknagHbix MOA ana 2-ny4yeBoro 30HAMPOBAHUSA NOTOKA
onepaumn no n.n.5.3.1-5.3.5 BbinonHATCA ANga Kaxxaon napbl MNOA.
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5.4. NMopsapok paboT npu MoHTaxe Bpe3Hbix MIA.
Ha HapyxHon nosepxHocTn NY B mMecTax, rae onpegenanucb na-
pameTpbl Y, HAHOCATCA NMUHUK OKPYXXHOCTU cedeHun 1 n 2 (puc.11a):
- Ha paccTosHum 0,87 -Dyap cp — AN ycTaHoBkM M3A no xopaam;
- Ha paccToAHUN Dyap cp — ANA ycTaHoBku NOA no anameTpy.
[Mpu aTOM yron npogonebHon yctaHoBku MN3A nonyyaeTcs 0 = 45°.
5.4.1. Paameluenune MNIA no xopae

5.4.1.1. lna onpeneneHna mecT yctaHoBkM M3A Ha HapyXHOW noBepxHocTn NY
B cedyeHun 1 onpepensdercsa onopHas (BepxHsada) Todka A (puc.116). Ot
TOYKM A BOOMb JIMHUKN OKPY>KHOCTM ceyveHnsa 1 B obe CTOpOHbI oTMepS-

totes ayrm AB = AC = > . OTMeYeHHble ToYkn B n

C HakepHuBaloTCA.

N3 Toyek B n C Cc noMoWbO JIMHENKA WU XECTKOro npoduns
(yronka, weennepa u T.n.) NPOBOAATCH NUHUK, NnapannenbHble ocu LY,
A0 rnepeceyeHuns ¢ MMHNEN OKPYXHOCTU ceYveHunst 2 — Toukm D n E cooT-
BETCTBEHHO (puci1a).

[na npoBepkn NpaBUbHOCTU BbIMOSIHEHHbIX onepauui n3 Todek B
n D BOONb NMUHUN OKPYXXHOCTU CeYEHUN B pasHble CTOPOHbI OTMEPAOT-
CcA ,El,yl'l/l Ll,]'lVIHOVI (1,047'DHap cp + hCT Cp) n (2,094‘DHap cp — hCT Cp) KOHL“D'
Ayr OOMMKHbI COBMacTb.
5.4.1.2. lNpwn gByxny4eBOM 30HOMPOBAHUM NOTOKA U pasMeLleHNN NepBoro fyya

BblLLe BTOpOro Ans ycraHoBku napbl NMOA1.1 / NM3A1.2 MOXHO Mcnosnb-
30BaTb COOTBETCTBEHHO TOYkN B 1 E nnbo toukm C un D.

[na pasmeTkn BTOPOro flyda BHU3 MO JIMHUM OKPYXXHOCTU ceve-
HMa 1 oT Toukn B otmepsetca ayra BF = 0,524:Dyap cp, @ OT TOYUKM F —
ayra FG = (1,047-Dyap cp + hercp). TOUkM F 1 G HakepHuBatoTcsa. AHarno-
r’MyHas npouenypa pasmeTku nposoautcsa ns Toukm D. Toykn H 1 K Ha-
KepHUBaoTCA.

[na npoBepky NpaBUNbHOCTU BbINOSIHEHHBIX onepauuin n3 Todek F
n H BOOMb NUHUIA OKPYXXHOCTEN CEYEHU B pasHble CTOPOHbI OTMepS-
totca ayrv anvHon (1,047 -Dyap cp + herep) U (2,094-Dyiap cp — Ner cp). KoOH-
Ubl Ayr OOMKHbI COBNACTb.

Ecnu ansa NM3A1.1 BoibpaHa Touka B, a ansa N3A1.2 — Touka E, 10
B KayecTBe MecT Anga yctaHoBku napbl M3A2.1 / MTOA2.2 ansa BTOporo
nyya HeobxoaMMO UCMOoNb30BaTb COOTBETCTBEHHO TOYKMN F 1 K.

Ecnn ana MNM3A1.1 BeibpaHa Touka C, a gns NMN3A1.2 — touka D, 10
ana N9A2.1 ncnonbayetca Touka G, a ansa NOA2.2 — Touka H.
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—_—
HanpaeneHune
noTokKa

TIMHKA
OKPY)XXHOCTH OKPYXXHOCTHU
ceyeHune 1 ceyeHune 2

a) pacrnonoxeHue To4ek pasmeTkn Ha NY

B (D)

B) B4 NO HanpaBJieHNIO NOTOKa NMpu yCTaHOBKE nap M3A no anameTpam

Puc.11. Cxema pa3meTkm Ha NOBEepXHOCTU TpybonpoBoaa Ans yCTaHOBKMU
nap Bpe3Hbix M3A.

Ha pucyHkax 6) n B) B ckobkax ykasaHbl 0O03Ha4YeHUss TOYEK Ha
NIMHUN OKPYXXHOCTW cedeHns 2.
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5.4.2.
54.2.1.

PaamelueHune MNMIA no gnametpy

[na onpegeneHna mect yctaHoBku NM3A Ha noBepxHOCTU Y Ha nUHUK
OKPY>XHOCTU B cedeHun 1 onpepenseTrca onopHas (BepxHsis) Todka A
(pnc.11B). OT TOYKM A BOONb JIMHUM OKPYXXHOCTU OTMepsieTcsa ayra
AB = 0,393:Dyap cp, OTMEYEHHASA TOYKa B HakepHMBaeTcs.

N3 Toukm B B nobyto CTOPOHY MO JIMHUU OKPY>XHOCTU ceyeHus 1
oTmepsieTca ayra BG = 1,571-Dyap ¢p M TOYKa G HakepHMBaeTcA.

N3 Toyek B 1 G C NOMOLUBI FIMHENKU WUIIK XKEeCTKOoro npodounsg
(yronka, weennepa v T.n.) NPOBOAUTCH NUHUK, NapannensHsie ocn UY,
A0 nepecevYeHnsa C NUHUEN OKPYXXHOCTU ceyveHust 2 — Todkm D un K
(pnc.11B).

[na npoBepkn NpaBUNbHOCTU BbIMOSIHEHHBIX onepauui n3 Todek B
n D BOOMb JIMHUN OKPYXXHOCTEN CEYEHUN B pasHble CTOPOHbI OTMepSs-
totes ayrv AnvHon 1,571-Dyap cp. KOHLbI AYT AOMKHBI COBMNAacCTb.

B kauyectBe mect gng yctaHosku napsbl [19A1.1 / TTOA1.2 MOXHO
NCNonb3oBaTb COOTBETCTBEHHO TOYkM B 1 K nnbo Toukn G u D.

5.4.2.2. Ina pa3meTKn BTOPOro ny4ya (Npu AByxSly4eBOM 30HAMPOBAHUN NOTOKA)

BHM3 MO JIMHUN OKPY>XKHOCTM ceyeHusa 1 oT Toukm B oTmepsieTca ayra
BF = 0,785-Dyap cp, @ OT TOUKM F — ayra FGC = 1,571-Dyap cp. TOYKM F 11
C HakepHuBatoTca. AHanorn4yHaga npouenypa pasmeTku npoBoauTca u3
Toukm D. Toukn H u E HakepHuBatoTCS.

[ns npoBepKn NpPaBUNbHOCTU BbINOSTHEHHbIX onepaunn n3 Todek F
n H BOOMb NMHUN OKPYXXHOCTEN CEYEHUN B pasHble CTOPOHbI OTMepSs-
totes ayrv AnvHon 1,571-Dyap cp. KOHLBI AYT AOMKHBI COBNACTD.

Ecnu ansa NM3A1.1 BoibpaHa Touka B, a ansa N3A1.2 — Touka K, To B

KayecTBe MecCT ans yctaHoBku napbl NM3A2.1 / NBA2.2 gns BTOpPOro
ny4a HeobxoaMMO MCnonb30BaTh COOTBETCTBEHHO TOoUkM C 1 H.

Ecnn agna NM3A1.1 BbibpaHa Touka G, a ansa N3A2.1 — Touka D, 10O
ana N9A2.1 ncnonbayetca Touka F, a ana N9A2.2 — Touka E.

Pasmepbl Ans pasMeTKku Mpu pasfUYHbIX Cxemax 30HAMPOBaHUS
npuBedeHbl B Tabn.3.

Ta6bnuua 3
PaccTtodaHune
Cxema OnuHa oy mexay
30HOMPOBaHUSA ceyeHnsMun
1Tmn2
BFGC;
) BAC; DE; FG; DHKE; BF; CG; DH;
AB; AC HK FBACG; EK
no xopae HDEK 0,87-DHap cp
1,047 -Dyap cp +her op 1,047-Dyap op +|2,094-Driap cp —/0,524-Dyiap cp —
2 cT cp cTcp CT Cp
AB: AC BFG; BACG; | FBAC; FGC; | BF; CG; DH;
no anameTpy ’ DEK; DHK | HDE; HKE EK Duap cp
0,393-DHalp . 1,571 -Dyapop | 1,571 -Dyiap op O,785-DHeip D
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5.4.3. YcTaHoBKa MOHTaXHbIX natpybkos MN3A Ha LY

M3 nnoTtHoro matepmana (KapToH, BaTMaH U T.4.) N0 Npodunio oT-
BepCcTMs B Topue (npuneratowem K TpybonpoBoay) MOHTaXHOro nat-
pybka NM3A Bbipesaetca wabnoH Gyaywiero annUNTUYECKOro oTBep-
cTus. PasmeyaloTcst ero ocu v LIeHTp.

LleHTp wabnoHa nooyepeHO coBMeLLAeTCs C LeHTpaMu Byayuimx
oTBepcTUn nog yctaHoBky MNOA (AByMS HakepHEHHbIMU TOYKaMW, Ha-
XOOALWMMNCA COOTBETCTBEHHO B CeYEHUAX 1 U 2 Ha NPOTMBOMONOXKHbBIX
CTeHkax Tpybonposoaa). Npu aTom npoaosnibHas ocb WwabnoHa AomKHa
ObITb NapannensHa ocn Tpybonposoaa.

Mpodhunum Byayumx oTBepcTUin 06BOAATCSH HA MOBEPXHOCTU CTEHKM
Tpybonposoga. Mo HameveHHbIM annMncam Bbipe3atoTcs (BbiCBEpPSn-
BalOTCHA) OTBEPCTUA B CTEHKe TpybornpoBoaa v yCTpPaHATCA HansbIBbl,
3ayceHubl, rpaj Ha Kpasix OTBEPCTUMN.

MoHTaxHble naTpybkm [MOA npuBapmBatoTcss Ha Tpybonposoa
(cBapka BbINONHHAETCS B COOTBETCTBUM C TpeboBaHuamu [lpunoxe-
H1a K unu cneyunanbHeiMi TpeboBaHUAMN BEOOMCTBA, 3KCNIyaTupyto-
wero Tpybonposoa). Ans atoro (puc.12a):

- NpeBapUTENIbHO CHSAB MOHTaXHbIE BTYIIKUW, Yepe3 OTBEPCTUSA B CTEHKaX
TpybonpoBoaa NponyckaeTcs LWTaHra;

- Ha OOMH M3 KOHLIOB LUTaHIM HageBaeTCsl MOHTaXHbI naTtpybok MOA;
- CBapKon B 2—3-X ToYKax naTtpybok npuxsatbiBaeTcs K NY;

- Ha OpYyron KOHel, LUTaHrM HageBaeTCA BTOPOM MOHTaXHbI naTpybok
M3A 1 Takke npuxsatbiBaeTcs kK LY,

- ybeamBLUMCL, YTO CKOMb3sllas nocagka LWTaHrM B naTpybkax coxpaHe-
Ha, NaTpyOKM NPMBAPUBAIOTCA C COXPAHEHNEM CKONMb3siLLen nocaaku.

Matpy6kn MOA npuBapusatoTcs kK Y Takmm obpasom, 4tobbl OT-
BepcTus B natpybkax u UY cosnaganu. lNepsbin N0 NOTOKY naTpybokK
npuBapmBaeTCa B TaKOM MNONoXeHuu, 4ytobbl NM3A B HeM ycTaHaBnu-
Basics MO NOTOKY XXMAKOCTU, a BTOPOM — NPOTUB noToka (puc.12a).

Mpn cBapke AomkHa obecnevmBaTbCs COXPAHHOCTb BHYTPEHHEWN
pe3bbbl NaTpyOKOB.

BHUMAHUE! 3AMNPELLAETCHA npuBapuBaTb MOHTaXHble naT-
pPyb6ku ¢ yctaHoBreHHbIMU B Hux M3A.
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npu ycmaHoeke N3A rno xopde npu ycmaHoeke N3A no duamempy

6) onpepeneHne cMmeleHnAa ocn akyCtn4eCcKoro KaHasna

1 — wmaHea; 2 — cmsikka; 3 — MOHMaxxHbIl nampy6ok N3A; 4 — LY.

Puc.12. OnpeageneHue napameTpoB ycTtaHoBKU MDA Ha UY.
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5.4.4. Onpepenenne 6asbl npubopa L (paccTtosiHe mexay wuanyydarowmmm
nosepxHoctamu NMI3A) ogHMM 13 aByx cnocoboB

5.4.4.1. Cnocob 1

B oanH n3 moHTaxHbIX natpybkoB yctaHaBnusaetcsa M3A. B npo-
TMBONMOSIOXHbIN NaTPyOOK WTaHra BCTaBnsieTcss Takum obpasom, 4Tobbl
CBOMM KOHLIOM OHa ynepracb B W3fy4atoLlyt0 MOBEPXHOCTb YCTaHOB-
neHHoro MNM3A. Ha BbICTynawoLwWmin KOHeL, WTaHMM HageBaeTCAa MOHTaX-
Hasa BTYSKa M 3aKpennseTcs Ha WwTaHre B nocagoyHom otsepctum MNOA
B naTpybke. [locne 3TOro wraHra BblTaCKMBAETCA U N3MepPSAEeTCs LTaH-
reHUMpKynem, pyneTkon unm ckobom pacctosiHme mexay TOpLOM LUTaH-
MM N TOPLUOM MOHTXHOW BTYIKW. Takke LUTaHreHUUpKyrneMm nsmepseT-
cs AnvHa norpyxHon 4vactu MNOA Lpy — paccTodHne OoT uany4arollen
NOBEPXHOCTW 4O OMOPHOW KONbLEBOW NIockocTh (prc.13).

|/g -~ | npy——»
1

[

L L

1

M3nyyarow,asa nn1ocKocTb

a) 6e3 HakuOHou 2alKu

(—I
L

M3nyyarowan N1OCKOCTb

6) ¢ HakudHoU 2alKol

Puc. 13. Bup BpesHoro M3A.

PaccTtosHue Ls Mexay manyyarowmmm noBepxHocTsMu napbl NMOA
onpegenseTcs no popmyne:

Ls = Ltr—Lny, Mm,

roe Lt — pacctosiHne mexay TOPLOM LUTAHTM M TOPLIOM MOHTaXXHOM
BTYIKU, MM;

Lny — AnnHa norpy»xHon 4Yactu N3A, mm.
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5.4.4.2. Cnocob 2

N3mepsieTca gnvHa obomx OaTYMKOB — pacCTOsiHUE OT M3fy4ato-
LLen NOBEPXHOCTN A0 NPOTUBOMONOXHOW NIIOCKOCTM KOopnyca WUnu Lwec-
TurpaHHon rankm gna NOA ¢ HakuagHou ravikom (puc.13). Nanee oba
NM3A napbl ycTaHaBnuBatoTCsl B NaTpybkn n namepsieTcs pacctosiHue
MeXxay ykasaHHbIMW nnockoctsamu raek MNM3A. Npu aTtom Lg onpepens-
eTcsa no copmyrne:

Ls = Losu,— Lk1— Lk2, MM,

raoe Losw — paccTosiHme mexay niockocTsaMu raek MN3A, mm;
Lk12 — AnuHa kopnyca MN3A1, N3A2, mm.
PeaynbTaTt 3aHOCMTCA B MPOTOKOI.

5.4.5. OnpepeneHne oceBon 6asbl npubopa Lob6 (paccTosHua mexagy LeH-
Tpamu 13ny4varomnx nosepxHocten napol NI3A Bgons ocn NY)

Ana onpepeneHna oceBov 6asbl BLIMNOMHAETCH M3MepeHue yrna
HaKMoHa aKyCTMYeCKOro KaHana o. Yrosi HakfoHa akyCTU4eCcKoro KaHa-
na a gBngeTca yrnom, gonosnHsaowmm o 90° npogoribHbIA yron ycra-
HOBKM Bpe3HbIx MM3A 6 (cm. puc.12a).

Yron o onpegenseTcs ¢ NOMOLLbIO WTaHMM 1 yrnomepa. [ns atoro
lUTaHra ycTaHaBNMBaeTCA B MOHTa)KHble NaTpyoOku M yrnomepom npo-
N3BOOATCH U3MEPEHUS yrna MeXay BbICTYNaloLWMMM KOHLAMW LUTaHTN U
Hapy>XHOW noBepxHoCcTblo NY. N3amepeHns npomsBogsaTcs He MeHee
11 pas c Kaxgown CTopoHbl Tpybonposoaa.

[Mpn oTCcyTCTBUM yrnomepa AonyckaeTcs Npou3BOAUTb U3MEPEHUE
yrna HakroHa OCY aKyCTUYeCKOro KaHana no mMetoauke, ykasaHHOW B
MpunoxeHun W.

OceBas 6aza Lo6 mMexay ueHTpamMu usnyyarLmx NnoBEpPXHOCTEWN
napbl NM3A Boonb ocn WY BbluMcnseTcs no crneayrowmm dopmMynam:

- npu yctaHoske [MOA no gnameTpy:
Lo6 = Dg - ctg o, ecnu Lg > Lpac;
Lob6 = Lg - coS a, ecru Lg < Lpacy;
- Npu yctaHoBke NM3A no xopae:
Lo6 = 0,866-Ds - ctg o, ecnu Le > Lpacy;

Lo6 = Lg - cOS a, ecnu Lg < Lpacu,

rae Dg = Duap — 2her — BHYTPEHHUI anameTtp LY,

Lpacy = PB - Npn yctaHoBke MNM3A no guameTpy;
sina
pacy = 0866—DB - Npw yctaHoBke MNM3A no xopae.
sina
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Ona NY Dy > 150 MM BO3MOXHO ornpeaerneHne paccTosaHus Ly 6e3
N3MepeHusa yrna HakroHa akyCTUYeCcKOro kKaHana crnegylowmm MeTo-
AOM:

- onpegendeTca cepefuHa pacctosHusa (Baonb ocn UY) mexay KpanHu-
MM TOYKaMu NpuBapKM MOHTaxHoro natpybka MNOA n genaetca oTmeT-
Ka Ha nosepxHocTn WNY (ons Kaxaoro MOHTaXHOro natpybka m3 napbl
M3A);

- Yyepes3 caenaHHble OTMETKM C MOMOLLBI MeTasnnMyeckon pyneTki unm
XECTKOM CTasfibHOW JIEHTbl NO HapPY>XHOW MOBEPXHOCTU NepneHauKynap-
Ho ocu LY nNpoBoaATCS NUHUM OKPYXXHOCTEWN;

- pyneTkon, CKOBOM WNKM LUTAHreHUUPKYNeM 3amepsieTcs pacCTosiHUe
MeXay NUHUSAMU OKpYXXHocTen B 11 mecTax, paBHOMEpPHO pacnpege-
NEeHHbIX BAOMb OKPY)XXHOCTEN, U BbIMUCNSAETCA cpeaHee 3HaYeHUe luap cp
C ToYHOCTb 00 0,1 MM;

- BblUMCNSAETCS 3Ha4YeHme oceBon 6asbl No oopmyne:

Los = |Hap cp — 2-he.

PesynbTaT 3aHOCUTCA B MPOTOKOI.
[na KOHTpoNsa NpaBWiIbHOCTM BbINOSIHEHHBIX paboT npoBepsieTcs
BbIMNOSTHEHNE YCINOBUIA:
0,95-Dg < L06 < 1,05-Dg — npu yctaHoBke NM3A no guameTpy;
0,82:Dg < L06 < 0,91-D; — npu yctaHoBke MNM3A no xopae.
5.4.6. AlamepeHne CMeLLEHNA OCK aKyCTMYECKOro kaHana

CwmeLleHne ocu akyCTUYECKOro KaHasna OTHOCUTENbHO BHYTPEHHEN
CTeHkn NY onpegensieTca ¢ NOMOLLbKO OBYX LUTAHr CO CTSKKaMWU paB-
HOWM ANWHbI cornacHo puc.126. OgHa wTaHra NnponyckaeTcs Yepes3 MoH-
TaXHble naTtpybku, a apyras pasmellaetcs cHapyxu WY Tak, 4Tobbl
TOYKa KacaHusa ABNsAnacb LEHTPOM LUTaHMM. 3aTteM KOHUbl LITaHr 3a-
KpennsrTca CTSHKKaMM Ha paBHOM pacCTosiHUKM Ans obecneyvyeHus na-
pannenbHocTu. LUTaHreHUMpkynem 3amepsaeTca pacCTodHve Mexay
wraHramu L. CmeweHne X onpegendetcsa no gopmyrne:

X = LLU + D|_|J/2 = hc‘r, MM,

roe Dy — OnameTp LWITaHrM, NPONYyLLEHHOW Yepe3 MOHTaXHble naTpy6-
KN, MM;

her — TONWKMHA cTerkn Y, mm.
Mocne aToro NnpoBepsieTCcs BbIMNOSIHEHME YCITOBUA:

no gnameTpy;
0,24-(Dnaa cp — 2-her) < X < 0,26:(Dnsa op — 2-her) — npu yctaHoske M3A
no xopAae,

rae Dnsa cp — CpeaHee 3HayeHne HapyxHoro auametpa LY B npogornb-
HOWM NNIOCKOCTM ycTaHoBKM [OA.
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54.7.

[Mpn OTCYTCTBUM COOTBETCTBYIOLLEA OCHACTKM ONS onpefeneHus
CMeLLEeHNs1 OCY aKyCTUYECKOro KaHana npon3sBoguTca usmepeHue OrvH
Ayr Mexay OByMsi NIMHUAMK, NpoBeAeHHbIMU BAOMb ocn NY yepes LeH-
Tpbl NpMBapeHHbIX K Y naTpybkoB.

Mpwn yctaHoBke NM3A no guameTpy B Toukax B n K (puc.11a) name-
pAlTCA ANuHbL Aayr mexay nuHnammn BD n GK. B atom cnyvae JoOmkHO
BbINOSIHATLCA YCNOBME

0,96 < L4/L, < 1,04,

roe L, — anvHa gyrn BFG (DHK), L, — ganvHa gyru BACG (DEK).

Mpwn yctaHoBke NM3A no xopae B Todkax B n E (puc.11a) nameps-
I0TCA ANuHbL ayr mexay nuHunamm BD n CE. B aTom cnydyae [OMmKHO
BbINOSHATLCA YCNOBME

0,48 < L;/L, 0,52,

roe L; —anvHa gyrm BAC (DE), L, — anuna gyru BFGC (DHKE).

M3A ycTtaHaBnuBalTCA B MOHTaXHble naTpybkn Ha TpybonpoBoae u
Tpy6onpoBo 3anonHAETCS KNOKOCTbHO.

[nsa 3aBMHYMBaHUA BPe3HbIX [TOA B MOHTaXHbIe NAaTPyOKN AO0SMKEH
NCMNoNb30BaTbCHA POXKKOBbLIN KMNOY Ha 36 MM.

KATETOPUYECKU 3AMNPELWAETCA ncnonb3oBaHue npu eMoH-
Taxe NM3A MHOro MHCTPYMEHTA, TakK Kak 3TO MOXeT NPUBECTU K pasrep-
mMeTusaumm NIA (OTBUHYMBAHUIO BHYTPEHHEW BTYIKU) U OBpbLIBY CUT-
HanbHoro kabensa (cm. puc.b.9). MNpn HeBbINONHEHUM gaHHOro Tpebo-
BaHua nsrotosutens HE HECET rapaHTuiHbix 06s3aTtenscTs.

Mapbl M3A nogknoyalTca K pasbeMamM COOTBETCTBYIOLLENO KaHa-
na BIM (KaHan 1 — KaHan 4) B COOTBETCTBUN CO CXEMOW COEANHEHUSA
pacxogomepa (MNpunoxenue [) Takum obpasom, 4TOBbLI COOTBETCT-
Bytowwme NMIBA pacnonaranvicb nepBbIMU MO MNOTOKY M ObINIM NogKnoYe-
Hbl K KOHTakTam PEAL.1, PEA1.2 , a gpyrme u3 nap - BTOpbiMW No nNoTo-
Ky 1 Oblnn nogkmntoyeHbl K KoHTaktam PEA2.1, PEA2.2.

Bkntoyaetca nutaHme pacxogomepa. OTkpbiBaeTcss MeHo Ha-
cTpouku / OCHOBHbIe NapamMeTpbl N YCTaHaABNMBAETCA:

- Tun paTu. Bpe3Hbie — Tun MN3A;
- Cxema ycr. OuameTtp, U-koneHo mnnm Xopaa — cxema YCTaHOBKM

MNaA.

OtkpbiBaeTca meHio Hactpounkmn / OcHoBHble napameTpbl / MNa-
pameTpbl UY 1 B 3aBNCMMOCTM OT CXeMbl YCTAHOBKM AaTYMKOB YyCTa-
HaBNMBAOTCH 3HAYEHNS NapaMeTpoB, YKa3aHHbIX Tabn.4.
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Tabnuua 4

H MoA MaA MoA
anMeHoBaHue n 0603Ha4YeHne napameTpa
no anametpy| no xopge | U-koneHo

LoKp — cpeagHee 3Ha4yeHWe AOSMHbI OKPYXXHOCTWU MO + + )
HapyxHomy gnameTpy UY Log oo

DHap — cpegHee 3HayeHMe HapyXHoro guameTpa + + )
NY Dyap op

DBH — BHyTpPeHHUN guameTp gpybonposoga - - +

Dnaa — CpeaHee 3HayeHue HapyXHoro anametpa LY + i )
B npogosnibHon NNockocTh MI3A Dpsa o

hect — cpeagHee 3HavyeHue TonwmHbl cTeHkn NY he; o + + -

L6 — paccTtosiHne Mexay m3anydarolmmm niocKoCTS- + + +
Mu napbl MOA Lg

Lo6 — paccTosiHne mexagy UeHTpamMu U3nyYaroLmnx
nnockocten napbl NM3A Baonb ocu Tpybonpo- + + -
Boga Lob

Lakc — paccTodHne mMexgy Toukamu BBoLa NoToka B ) i +
npsMon yyactok U-koneHa

d — 3HayeHue LWepoxOBaATOCTM BHYTPEHHEW CTEHKU + i )
ny da

VvV — 3HAa4YeHUe KMHEeMaTUYeCKOMN BSI3KOCTWU XMUAOKOCTMU + i +
B TpybonpoBoae

Mpw NpaBWnbHO YCTAHOBMNEHHbIX NApaMeTpax Pacxo4oMep AOMKeH
HayaTb OTOOpaXKeHMe N3MEPSIEMOro 3Ha4YeHNs pacxoaa.

Pacxopgomep aBTOMaTuyecku ycTaHasnuBaeT Tpebyemble napa-
mMeTpbl obpabaTbiBaemoro curHana. [ijnanasoH aBToMaTU4eCcKoro pery-
NMPOBaHUA paccyMTaH Ha 3HauYUTENbHblE U3MEHEHUS Kak napameTpoB
paboyen xungkoctu (TemnepaTypbl, AaBlEHUSA, aKyCTU4eCKON npo3pad-
HOCTU U T.4.), TaK 1 YCIIOBUN €€ TeYeHus.

BHUMAHME! Ha o6bekTe akcnnyaTtauum MoryT CyLecTBoBaThb Unn
BO3HMKHYTb B MpoLecce ero aKcnnyartaunm akTopbl, B pesyrnbrate Ko-
TOpbIX AvanasoHa perynupoBaHus bygeTt HegocTaTodHO Ans obecne-
yeHus Tpebyembix napametpoB Y3C (npy UsoHpa — Bbicokoe u
Kyc = 63, Pcurd < 3000). K Taknm ¢baktopam OTHOCATCS OTAOXEHUS Ha
BHYTPEHHUX CTeHkax TpybonpoBoda, NOBbILEHHOE codep)XaHue rasa
NN MexaHuyeckux npumecen (B3secen) B paboden XMOKOCTU, MOBbI-
LWEHHbIN YypPOBEHb Mynbcaumi notoka v T.4. Hanuume aaHHbIX dhakTo-
pPOB MOXET NPUBOAUTb KaK K YBENTMYEHUID MOrPEeLUHOCTU U3MEPEHUs
pacxofa, TaK U K MONHOMY NpeKpaLLeHUo U3MepeHUH.
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6. MYCKOHAJNAOOYHbIE PABOTDI

6.1. MNepen Havyanom paboT HeoGXxoaMMO NPOBepUTb COOTBETCTBUE Napa-

6.2.

MeTpoB (pyHKUnoHMpoBaHus (napameTpos [N n pacxogomepa, yka-
3aHHbIM B NacnopTax unu NnpoTokonax) AaHHbIM, 3aHECEHHbIM B NaMsTb
pacxogomepa.

Heobxoanmo Takke MNPOKOHTPONMpPOBaTb COOTBETCTBME WHAMLIM-
pyemoro 3Haka pacxoga («+» Unn «—») peanbHOMY HanpaereHuto no-
Toka B TpybonpoBoge. Ecnu nHauumpyembli 3Hak pacxoga He coBna-
AaeT C peanbHbIM HanpasfeHnemM, HeobxooMMO MPOKOHTPONMPOBATb
npasunbHOCTb ycTaHoBku napbl M3A (M) nubo nogknoyeHns napbl
M3A c yyeTOoM HanpaBneHus notoka. Ecnn yctaHoBKka n nogkroyeHne
BbINOSTHEHbI NPaBUbHO, TO HEOBXOAMMO BOWUTU B MeHIO HacTpowku /
O6pab. pe3ynbTaToB U NPOBEPUTL 3HAYeHME (3HaK) ANS napameTpa
3HaK NoToKa.

Ecnn pacxogomep noctasnsanca 6e3 MM, a N3A MOHTMpoOBanUCb Ha
obbekTe, HeobxoanMo onpenennTb CMeLLIEHNe Hynsa pacxogomepa dTO
N OONONHUTENbHYKO 3agepxky Paon ons Kaxgoro kaHana MaMepeHust
Unu nyya pacxogomepa.

¢ OnpepneneHune cmeleHns Hyns dTo.

Onpegenexve 3HayeHus dTo BbIMNOMHAETCA NpU MOSIHOCTLIO OCTa-
HOBIEHHOM NoTokKe B TpybonpoBoae. BoibnpaeTcs ctpoka Hactponku /
KanubpoBka / KanubpoBka Hyns / ABTomart / 3an. kanub. 1 npons-
BOAMTCS 3anyck npouenypbl KannbpoBKn yCTaHOBKOW 3HaveHus CTapr.
Mocne ocTtaHOBKM Npouecca kannbpoBku (4ns napameTpa 3an. Kanumo.
yCcTaHaBnmBaeTcs 3HadeHne Crton) M Bo3BpalleHnss B okHO YCT.
CMEL. X kaHan napameTtpy dTO0 aBTOMaTuyecku Gyaet npuCBOEHO
3Ha4YeHue, paccymTaHHoe NpnbopoMm.

Ecnu nonHOCTLI0O OCTAHOBUTL NOTOK B TpyBonpoBoae No TexHuye-
CKUM NpUYMHAM HEBO3MOXHO, [OMyCKaeTCca onpenensite CMeLleHue
Hyna cnegyrowum obpasom:

- Npu 3Ha4yeHnn pacxoda, nexauwem B agnanasoHe (0,1-Quaus — Quane), ON-

pegensietcs 3HadveHme napameTpa dTO nNo M3NOXEHHON Bbllle MeToau-
Ke — dT()l;

Ans Bpe3Hbix N3OA B3aMMHO M3MEHAETCS MOAKIOYEHUE CUMHAmNbHbIX
kabenen napbl NM3A nuéo y N3A, nmbo y BTOopnyHOro npeobpasosare-
na 1 BHOBb onpegensietcs 3HadyeHne napametpa dTO0 — dTo,. Ero 3Hak
npu 3TOM AOSMKEH NnoMeHAaATbes. [na HaknagHbix NMOA kabenn He nepe-
KnioyarTcsd, a camu napbl [NOA ¢ nogknoyeHHbIMN kKabensamm B3anMHO
MEHSIITCA MecTamu;

- ICKOMOE 3Ha4YeHne CMeLLIEHMS HyNs onpeaensieTcs no opmyne

dTo=0,5-(|dTor| — |dTe2 | ), mke.
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BbluncneHHoe 3HaveHne npucsauBaeTcs napameTtpy dTO B pacxo-
AoMepe 1 3anucbiBaeTcsa B NpoTokos. Nocne yero BoccTaHaBnNMBaeTCs
nepBoHa4anbHoOe MNOAKMYEHNE CUrHamnbHbIX kabenen BpesHbix MOA
Unu nepBoHavarbHasi ycTaHoBKa HaknagHbix MOA.

[nsa spesHbix [MOA, ycTaHaBnMBaembIX No AMameTpy unm xopae no
Z-cxeme, 3HadyeHue napameTpa dTO0 OO MOHTaxa Ha obbekTe MOXeT
onpeaenaTbcsa Ha cteHge (cm. Mpunoxerune K).

¢ OnpepneneHne 3HadeHnsa napameTtpa [don. 3apepxka (Paoon).

OnpepeneHne 3HayeHus Paon npoBoauTca cnegyowmm obpasom.
OtkpbiBaeTca okHo Hactpounku / KanubpoBka / Kanubposka Paon /
Ycr. Paon X kaHan v BBOgMTCA TabnmnyHoe 3Ha4YeHMe CKOPOCTM 3BYKa
Ctab. 3atem akTnBmampyetcsa onuus ABTomaTt 1 NPpOU3BOAUTCS 3anyCK
npoueaypbl KanubpoBku (Ana napameTtpa 3an. Kanub. ycTaHaBnvBa-
eTcqa 3HaveHne CtaprT). [locne octaHOBKM npouecca KanvbpoBku (ans
napameTtpa 3an. kanub. ycTtaHaBnmeaeTcsa 3HavyeHne Cton) 1 Bo3Bpa-
WweHus B MmeHo Yct. Paon X kaHan napameTpy Paon aBTomatnyecku
OygeT NpUCBOEHO 3HaYeHne, paccinTaHHoe NpMBopoMm.

BbluncrneHHoe npubopom 3HayeHne napameTpa Paon 3aHocutcs B
NPOTOKON.

NMPUMEYAHWE. Mpu namepeHun pacxoga B cuctemax Bogo- n Te-
NnnocHabXeHns CKOpPOCTb yrbTpasByka onpeensiercsa B COOTBETCTBUU
¢ Mpunoxenunem XK. MNpu namepeHnn pacxoga OpYyrnx XMOKOCTEN CKO-
poCTb ynbTpasByka onpegensietca no tabnuuam MCCCL ona mame-
psembIX >xuakocten nnbo ¢ nomoubio npucnocobrneHnsa (puc.K.1).
3HayeHne CKOpOCTW yrnbTpa3Byka 3aHOCUTCS B nNpubop He no3gHee 5
MUWH nocne ero onpeaeneHus.

[nsa BpesHbix NMOA, ycTaHaBnMBaeMbIX N0 AMaMeTpy Unu xopae no
Z-cxeme, 3HavyeHue napameTtpa Ppon o MoHTaxa Ha obbekte MOXeT
onpenenaTbca Ha cTenge (cm. MNpunoxenue K).

BHUMAHUE ! B cny4yae 3ameHbl nobon cocTaBHOM 4YacTu Ka-
Hana usmepenusn (Bl, NMI3A, YC, 6noka uckposawmutHoro, kabeneun
CBAi3n) Heo6xoAMMO 3aHOBO onpeAenuTb 3Ha4YeHUsi napaMmeTpoB
dTO0 n Poon.

6.3. OTKkpbIBaeTca meHo Hactponkmn / O6pab. pe3ynbTaTtoB 1 yCTaHaBMU-

BaeTCH 3Ha4YeHUs NnapameTpoB:
MeauaHa — pa3vep 6ydepa megmaHHOro ycpeaHeHus;

- CpegHee — pa3mep Oydepa apmdmMeTU4ecKkoro ycpeaHeHus;

Bp. nHep. — Bpems nHepumu;

Yckop. — 3HaYyeHMe MakcumMarsibHOM CKOPOCTU U3MEHEHUSI CKOPOCTU Mo-
TOKa;

- OTC. — OoTCEUKa MO MUHUMalribHOMY pacxony,

HY — HWXHAA ycTaBka no pacxoay;
BY — BepxHASA ycTaBKka rno pacxoay;
Kop. ckop. noT. — KOppEeKLMa CKOPOCTM NOTOKA;

- 3HaK NOTOKAa — 3HaK HanpaBneHnAa NoToKa XXNOKOCTU;
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6.4.

6.5.

- PaamepHoCTb — pa3amepHOCTb pacxoga (obbema);
- KoHdp. — koHurypauusa pacxogomepa.

NMPUMEYAHNE. Bpemsa vHepummn He pekomeHayeTcs ycTaHaBnu-
BaTb MeHee 10 c.

MoakntoyatoTes Kk pacxogomepy Heobxoanmble Npubopbl U yCTponcTea
(camonuceu, mogem u T.4.). B meHto HacTtpownku / Hactp. nepudcepun
n Hactpouku / CuctemHble napametpbl / HacTponkn cBA3n ycTa-
HaBNMBalTCA HeobOXxoAMMble napameTpbl Afs corriacoBaHus paboThbl
BbIXOAOB pacxogomepa CO BXOAaMW NOAKIYaeMbiX NpubopoB u yCT-
POWCTB.

MpoBepsieTca n npn HeOH6XO4MMOCTU yCTaHaBMMBaKOTCA TeKylme aaTta
n Bpems (Hactpounku / CucteMHble napameTpbl / YCTaHOBKa YacoB).

Mpn HeobxogmmocTn B okHe HacTpoukn / CuctemMHble napameT-
pbl / OuncTka 06 bLEMOB BLINOSTHAETCA Npoueaypa OOHyNeHns Hakon-
NeHHoro 3HavyeHua oobema.

Mpnbop nepesogutcsa B pexum PABOTA, T.e. cHUMaeTcs nepe-
Mbl4Ka C KOHTAKTHOM Mapbl MOAUMUKALMM CEPBMUCHBIX NapamMeTpoB.
[laHHaa KoHTakTHas napa onnombupoBbiBaeTcs. [Mpn HeobxoanmocTu
nnombupyetcsa kopnyc BIl.

6.6. Tpe6OBaHMFI K yClnoBuUAM 3Kcnnyartaumm U Bbl60py MeCTa MOHTaXxa,

npuBeAeHHbIE B HACTOSLLEN 3KCNyaTaunoHHOM AoKyMeHTauuu (3[),
yu4nTbIBaOT Hanbornee TUNMYHbIE haKTopbl, BNMsoWmMe Ha paboTy pac-
xogomepa.

Ha obbekTe akcnnyataumMm MOryT CyLeCcTBOBaTb UM BO3HUKHYTb B
npoLecce ero akcnnyatauumn caktopbl, He Noadarmecs npeasapu-
TenbHOMY MPOrHO3y, OLEHKE NN NPOBEPKE, N KOTOPbLIE NPON3BOANTEND
He MOr y4ecTb nNpu paspaboTke.

B cnyyae nposiBneHust nogobHbIX hakTopoB criegyeT HauTn uHoe
MECTO 3KCnriyatauuu, rae gaHHble bakTopbl OTCYTCTBYIOT UMM HE OKa-
3blBalOT BNUSIHUS Ha paboTy nsgenus.
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7. BEMOHTAX

Mpv AemoHTaxe pacxogomepa HeobxoanMo:
- OTKMIOYUTB NUTAHNE pacxoaomepa;

- nepen gemoHTaxem [N unn BpesHbix NOA HeobxoanmMo nepekpbiTb
nogavy >XWOKOCTM B MECTe UX YCTaHOBKW, yOeauTbCa B MOSIHOM OTCYT-
CTBUW faBrieHns B TpybonpoBoae v CNUTb XNOKOCTb;

- oTcoeamHUTb noaxoasime k Bl (M3A) kabenu;
- gemoHTtuposaTs 111 (M3A) n BI.

BHUMAHME! lNpu gemoHTaxe BpesHble NMOA BbiBUHYMBAOTCH U3
MOHTaXHbIX NaTPYOKOB C MOMOLLbIO POXKOBOro Krtova Ha 36 MMm. ['paHu
nog kntoy Ha 36 MM nokasaHbl Ha puc.b.9.

KATETOPUYECKU 3AMNPELWAETCA vcnonb3oBaHue npu eMoH-
Taxe NM3A MHOro MHCTPYMEHTAa, TakK Kak 3TO MOXeT NPUBECTU K pasrep-
mMeTusaumm NIA (OTBUHYMBAHUIO BHYTPEHHEW BTYIKU) U OBpbLIBY CUT-
HanbHoro kabensa (cm. puc.b.9). MNMpn HeBbINONHEHUN gaHHOro Tpebo-
BaHua narotosutens HE HECET rapaHTuiHbix 06s3aTtenscTs.

Mpn oTnpaBke B NMOBEPKY UM B PEMOHT Npubopa B KOMMIEKTe C
MM n3amepuTenbHble y4acTKM U U3ny4varolime NOBEPXHOCTU BPE3HbIX
M3A AomKHbI ObITb OYULLEHbI OT OTNOXXEHUN, OCAAKOB, HAKUMA U T.N.
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NMPUNOXXEHUE A. OTHOCUTesnbHbIE ANUHbI NPAMOSIMHENHbIX y4a-

CTKOB

B tabnuue A.1 npvBeaeHbl MMHUMAanbHbIE 3HAYEHUSI OTHOCUTENMb-
HOW ANWHbI NPSIMOSNIMHEWNHBIX Y4YacTKOB TpybonpoBoga npu TUMNOBOM
MOHTaXe Ansi pasnnyHbiX cxeM ycTaHoBKM M3A 1 BUOOB MECTHbIX rna-
paBfnNYeCKUX CONPOTUBNEHNN.

Tabnuua A.1

OTHOCuTEnNbHAas AnvHa I'IpﬂMOJ'IVIHGVIHOI'O y4actka, N, He meHee

YeTbipexnyde-

OpHonyyeBoe OByxnydyeBoe BoG
30HOUpPOBaHUE 30HAMpOBaHMe
30HOMpOBaHUE
Bupg mecTtHoro Von Z-
rmapassinyeckoro V-cxema Z-cxema cxema
COMNPOTUBIEHNS no no o Z-cxema no xopgam
anaveTtpy | guameTtpy nnameTpy
HaknagHble |HaknagHble | Bpe3Hble
N3A N3A N3A BpesHble [OA
1 2 3 4 5 6
—L
L bl g 10 15 10 10 10
L——+
P—-—J;/_B 3 5 3 1 1
F—o-L
G_,\g.—.—g 10 15 10 10 10
L—
E bl J 3 5 3 1 1
L
i—» L - 10 15 10 10 10
L
(™ J —>j 3 5 3 1 1
hL
{ , - 11 10 15 10 10 10
L
J - { 10 15 10 10 10
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MpoaonxeHue Tabnuubl A.1

1 2 3 4 5 6
’-—L

Perynupytowas
3a4BUXKKa

30 40 30 15 15

F'_ij(—»Q

Perynupytowas
3a4BUXKa

?—rrLiﬂ

IMonHOCTLIO OTKPbIThIN
LapoBoW KpaH*

10 15 10 10 10

30 40 30 30 30

S

FL
* *L_-_&
o Dyl_’ 10 15 10 10 10

Dyl/Dy>0,1

L ﬂ
; *
> e 3 5 3 1 1
Dy1

Dyl /Dy >0,1

* - NOSTHOCTBLIO OTKPbLITHIA MOSTHONPOXOAHOW LIApPOBOW KpaH He ABNAeTCS
rmapaBnnyecknm ConpoTUBIIEHMEM;

Mpn Hanuyum B TpybonpoBOAE HECKOSbKMX rMApaBIfiMMEeCKUX CO-
NPOTUBIMEHMI ANVUHA NPSMONIMHENHOrO y4YacTka Tpybonposoga no 6nu-
Xanwero k N3A conpoTusneHnst JomkHa ObiTb HE MEHee, yKa3aHHOWN B
AaHHon Tabnuue, a pacctosiHue oT [OA o Kaxgoro M3 ocTanbHbIX
rMApaBlIMYECKMX COMNPOTUBIIEHNA OOSMKHO ObiTb HE MEeHee 3Ha4veHus:,
npueegeHHoOro B Tabnuue ons rmapaBnmMyecKkoro COnpoTUBNEHUS AaH-
HOro BMAaa.
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B tabnunue A.2 npuBedeHbl MUHMMAarbHbIE 3HAYEHUSI OTHOCUTESb-
HOW OfMHbBI NPSAMOSIMHENHBIX Y4aCTKOB MpU AOMYCTUMbIX OTKITOHEHUSIX
OT TUMNOBOIO MOHTaX)a.

Tab6nuua A.2

OTHocHTENbHas AnMHA NPSIMONMHENHOrO y4acTtka, N, He MeHee

[ByxnyyeBoe 30HANPOBaHUE

CokpalleHHble
Bua mecTHoro Mpu yctaHoske napbl M3A no anameTpy AJNHBI
rMapPaBnNYecKoro y4acTkoB
COMPOTMUBEHNS Z-cxema
V-cxema Z-cxema
no xopaam
Hakﬂgﬂ"b'e HaKH%p'A'-'b'e BpesHble [NOA | BpesHblie [OA
1 2 3 4 5
—L
= 8 10 15 10 3

%T
K3

10 15 10 3

)
Y
J}L

b
;

L
( _’% 3 10 15 10 3
L
5 _’% ] 3 5 3 1
Liﬂ
?—U" 10 15 10 3

" !

L

10 15 10
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MpoaonxeHue Tabnuubl A.2

1
L%
e
MOMHOCTLIO OTKPBITLIN

NOSIHONPOXOAHOM
LLIAPOBOW KpaH**

FL%
(= A 30 40 30 *

Perynupytowas
3aBUWXKa

G_'_fLﬂA—» 3

Perynupytowas
3aQBUXKa

==

10 15 10 3

30 40 30 *

10 15 10 3

Dyl/Dy>0,1

rr-hiﬂ 3

Dyl 3 5 3 1

Dyl/Dy>0,1

* - ONg gaHHOro BMaa rmapasiinyeckoro CoOnpoTUBIIEHUA U AAaHHON CXeMbl
30HOMpPOBaHNA UCNOJb3oBaHWe COKpalleHHbIX OJUH I'IpFIMOJ'IVIHGVIHbIX
y4aCTKOB HE ONnyCKaeTCcA.

** - MOMNHOCTbIO OTKPbITbIA MONTHONPOXOAHOW LLAPOBOW KpaH He ABNAeTCS
rmapaBnnyecknM ConpoTUBIIEHMEM;

Mpn Hannuumn B TpybonpoBoOe HECKONbKUX FMAPaBIMYECKUX CO-
NPOTUBIEHMI ANUHA NPSMOSIMHENHOrO y4YacTka Tpybonposoga fo 6nu-
Xawnwero k N3A conpoTnBneHuns gomkHa 6biTb HE MeHee, yKa3aHHOM B
AaHHom Tabnuue, a pacctodHue oT NMOA o Kaxaoro u3 octarbHbIX
rMOpaBnUYEeCcKUX COMPOTUBIIEHUN AOIMKHO ObiTb HE MEHee 3HaYeHus,
npusegeHHoro B Tabnuue ons rmapaenmMyeckoro ConpoTUBEHUS AaH-
HOro Buaa.
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NMPUNOXEHUE B. Bug coctaBHbIX YacTen pacxogomepa

- 250" -

/ B3NETMP (©

PACXOAOMEP-CYETHUK YNIbTPA3BYKOBOW

\\
\
125* o0
@EE
010

B3SET
(YPcB-510u  =24B)

v S /)

ﬂ]\_@[ﬂ[f ]][[ 1 1( )|

—\—

I

L J { J U J

— y -

Macca He bonee 2,5 kr

a) Bug cnepeau

~ 6

4

3
\

=00 00

6) Bug CHU3y

* - CNpaBOYHbIN pasmep
1 — Qucnnel uHOukamopa; 2 — knasuamypa; 3 — Modyrb obpabomku
O0aHHbIX; 4 — Modyrb BUI;, 5 — mMoHmMaxHbIl mModyrnb; 6 — cyb6rnok

obpabomku OaHHbIX; 7 — 2epmoesodbl; 8 — pasbem RS-232; 9 —
KrieMma 3a3eMI1eHUs].

Puc.b.1. BropuyHbIn uameputenbHbIN Npeobpa3oBaTerb.
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g /71l

| 21*35* —-%wﬂ—é} = t}—t

e Eﬁi» H<—* :
¢ ¢

4 1_ o g a).
V4 A4

22% i t——BO* ——»

a) Bung cboky 6) Bug c3agn
* — CrnpaBOYHbIN pasmep
1 — DIN-petka; 2 — kpoHwmeuH,; 3 — BI1.

Puc.B.2. Bupg Bl ¢ kpoHwTenHamu ana kpenneHus Ha DIN-pewnky 35/7,5.

~ -

S X %

' lLlJl [N
MoHTaxHble nnaHku

* - CNpaBOYHbIN pasmep

Puc.b.3. Bua c3agn BIl ¢ MOHTaXHbIMM nflaHKamMun ANA KpensieHUsA Ha
oG bekTe.

44



"ToA2.1" "TOA1.2"

)
u

"MoA1.1"

1 — uamepumernbHbIl y4acmok; 2 — 6510k Kommymauyuu,; 3 — 8800 0Ons
kabens ces3u ¢ Bl; 4 — nampybok 0rns ycmaHo8Ku epe3Ho20 [13A; 5 —
gpe3Hol N3A; 6 — ebigod MTOA 8 MmedHoU mpybke.

Puc.6.4. 1NN Ha 6ase wusmepuTenbHoro y4vactka WMNY-042 ¢ ycTtpoucTBOM
KOMMYTaUUOHHbIM (6NTOKOM KoOMMyTauuum) (OByxrnydyeBas cxema
3oHAMpoBaHus, N3A pasmeLleHbl No xopaam).
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1

A 1
T X1 X3 x2 T
(@ 2] e@l@e (@ 2]
(M ITO IT O M)
. o ]
70 12 12 3 4 12

10 L
Ge»e) oo

108*

\d

100*

A

\

142*

A

* - CNpaBOYHbIN pasmep
Puc.B.5. YcTpoMCcTBO KOMMYTaLMOHHOE ANA U3MEPUTENIbHOrO Yy4yacTKa

NY-012 (Bng 6€3 KpbILKN).

N\

Y

L41* ‘

100* >

156*

* - CNpaBO4HbIN pasmep
Puc.b.6. YCTpOUCTBO KOMMYyTaUMOHHOe Ans
NY-042 (Bug 6e3 KpblLek).

N3MEepUTeribHOro Yy4acTtKa
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A

=
o)
Lo
00
*
Y

* - CnpaBO4HbIN pasmep

Puc.B.7. Bnok koMmmyTauum oaHoKaHarnbHbIN (B 6€3 KPbILLKK).

= T

o) ool
__!__21212121_!"

@@@@?@@@

) S33|33|8'8|3% )
146,8* 90* @{ J@

__|__12121212—|-
. .

T O

115 —

A

163*

A

* - cnNpaBOYHbIN pasmep

Puc.B.8. Bnok koMmmyTaumm AByXKaHanbHbIN (BUA 6€3 KpbILLKN).
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paHn nog Koy 36 MM ANA YCTAHOBKU U
AeMoHTaKa MIA M3 MoHTaXKHOro naTpybka M3nyyarowas naocKkoCTb

BHyTpeHHAA
H BTY/IKa

IT
—r

| |l

—

——M42x2—»

i

a) c NNacTMaccoBbIM MPOTEKTOPOM

[paHu nog ka4 36 Mm 417 YCTAaHOBKU U
AeMoHTaKa MIA M3 MoHTaXKHOro naTpybka M3nyyaroww,as naocKkoCTb

BTY/IKa

H BHyTpeHHAA

1
—r

L;!“J_‘

——M42x2—»

Y

145*

A

0) ¢ TUTAHOBLIM NPOTEKTOPOM

paHu noa Koy 36 MM aNA YCTAHOBKMU M
AeMoHTaxKa MIA U3 MOHTaXKHOro naTpybka M3nyyatowwana nn1ocKocTb

HakuaHas raiika

4

1] /

N

L
M42x2

145-250* >

A

B) C TUTAHOBbIM NPOTEKTOPOM U HAKUAHOMW rankomn

Puc.B.9. Bpe3Hou (BBMHUYMBaembin) MIA.
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NMPUNOXXEHUE B. KommyTauusa moaynen pacxogomepa

")
.
C
(O)
:
/)

J3 4
[IﬂlﬂEﬂ‘\F‘%‘\ﬂﬂﬂ] A

\. ! AV
0f s\«
A — OKHO 01151 pasmeuweHUs1 KOMMymaUuuOHHbIX 3/1IEMEHMO8 KOMBUHU-
posaHHO20 MOOYIIS 8HEWHUX ces3el;
61, B1 — oKkHa 0nsi pa3meuw,eHusi KoMMymauyUuOHHbIX 3/1eMeHMo8 cep-
8UCHO20 MOQYIIS1 BHEWHUX c8513el, ycmaHo8/1eHHo20 8 criom 1;
62, B2 — okHa 0nsi pa3ameuw,eHusi KoMMymauyUuOHHbIX 3/1IeMeHMo8 cep-
8UCHO20 MOQYIIs1 BHEWHUX c8513ell, ycmaHOo8/1eHHO20 8 c/iom 2;
[ — pe3epsHoe OKHO;
L1-4 — okHa 0ns pasmewieHUsi KOMMymauuOHHbIX 3/1eMeHmMOoe8 rpue-
Mo-riepedarowjux Modyrneu;
1 — koniodOka npedoxpaHumens 1 A e yenu =24B;
2 — pasbeM 0r1s nodknYeHus kabesns numaHus =24B;
3, 4 — KoHmakmHsble naps! J3, J4 coomeemcmeeHHO 011 ycmaHO8KU
pexuma pabomesl rnpubopa:
- J3 — KOHmakmHasi napa paspeweHusi Mooughukayuu Kaiaubposoy-
HbIX napamempos;
- J4 — KOHmaKkmHas napa paspeweHusi Mooughukayuu rnapamempos

YHKUUOHUPOBAHUS;
5 — mexHonoau4eckul pa3bem.

o

1

- ®®

L
g -

7

Puc.B.1. Bug czagm moayns o6paboTKu AaHHbIX.
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} RS-232
J2

TSOUT +
TSOUT -

A/Data
B/Data+

S
X 06

[oe]

[o ] a1
]
B
8

Puc.B.2. KoMmmyTauMoOHHbIe 3neMeHTbl KOMOMHMPOBAHHOIO MOAYNS.

Ta6nuua B.1. O603Ha4YeHNEe KOHTAKTHbIX 3JIEMEHTOB U CUrHANOB KOMOUWHN-

poBaHHOro Mmoayns.

HaumeHoBaHune Obosraverine O6o03HayeHune curHana,
BbIXo4a KOHTaKTHOTO Ha3Ha4yeHne KOHTaKTHOro ayfieMeHTa
3N1IeMeHTa
1 RXD
2 RTS
RS-232 3 TXD
4 CTS
7 GND
- TSOUT+
YHuBepcanbHbIn - TSOUT-
Bbixog 0 J1 KoHTakTHble napbl yCTaHOBKM pexnma paboTbl
J2 yHMBepcanbHoro Bbixoga 0
J3 KoHTakTHble napbl yCTAHOBKM pexnma paboTbl
] J4 npubopa
- GND
RS-485 - A / Data-
- B / Data+

K pasbemy RS-232 koMOGWHMPOBaAHHOrO Mogyns nogkn4vaeTcs
wnend (nnocknin kaberb) OT BHELIHErO padbema, pacrnosioXXeHHOro Ha
Kopryce MOHTaXXHOro Moaynsi.

1.2.3.4.5
60708090

a) BUA CHapYXu Ha BHELUHWUI
pasbem DB9 nHtepdeica

RS-232

Winevid

(Mg cBepxy

—
—o
—dg

111

1 7

oooh V pasbema co
] oooo i wnendom)

2 8

0) kabenbHbIN pasbem, NOLKITHYAEMbIN K
pasbemy RS-232 KOMOMHMPOBAHHOIO
mMoayns

Puc.B.3. KommyTauma nHrtepcgenca RS-232.
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Puc.B.4. MapkupoBKa KOMMYTAUMOHHbLIX 3JIEMEHTOB ABYX Moayneun
yHUBepcanbHbIX BbIXOAOB.

Ta6bnuua B.2. Hymepauus yHuBepcanbHbIX U TOKOBbIX BbIXOAO0B B 3aBUCUMOCTH
OT MecTa YCTaHOBKM MOAYnS.

KoHTakT. napbl yCTaHOBKM
MecTo ycTaHOBKM
MapkmpoBka HaumeHoBaHue 1 Homep pexuma paboTbl
HOMep 00b03Hau. CUrHanons BbIXO4a Moayns 00603Hau. MapKnpoBKa
cnoTta OKHa OKHa KOHTaKT. nap
TSOUT1 +/- YHnBepcanbHbIn 1 J1, J2
TSOUT2 +/- YHuBepcanbHbIn 2 J3, J4
1 B1 TSOUT3 +/- YHuBepcanbHbIn 3 B1 J5, J6
TSOUT4 +/- YHuBepcarnbHbIn 4 J7,J8
TSOUTL1 +/- YHuBepcanbHbIn 5 Ji1, J2
5 52 TSOUT2 +/- YHuBepcarnbHbIn 6 B2 J3, J4
TSOUTS3 +/- YHuBepcanbHbIn 7 J5, J6
TSOUT4 +/- YHuBepcanbHbIn 8 J7,J8
1 b1 : ; gmg TokoBbIN 1 - -
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TOK.BbIX. ETHERNET

oo (R
--00 J3 J4 >_-§+ .
@~-. [ FIES sy 4
EBBE E"E'EE E‘E =33 0z89
% L ﬂ XS - xlO<m
\

Puc.B.5. MapkupoBKa KOMMYTaLMOHHbLIX 35IeMEHTOB MoAynen TOKOBOro
Bbixoaa n uitepcgenca Ethernet.

(BMA CO CTOPOHDI (Bug cneea
E%’ NOAKMIOYEHNS K pasbema C
OTBETHOMY pasbemy) kabenb kabenem)

1 8

a) kabenbHbI pasbeM RJ45 ond NOAOKMOYEHMST K CETU nepedayn OaHHbIX UIn

MK
KoHTakThI
Lenb Pazbem moayns Paszbem RJ45
Ethernet NOAKMNIOYEHNE K CETU noakntoyeHue k MK
TX+ 1 1 3
TX- 2 2 6
RX+ 3 3 1
RX- 4 6 2

6) Tabnuua kKoMMyTaumMM CUrHanoB B kabene cBA3WM NPy MNOAKITHYEHUN K CETU ne-
pegayvn gaHHbIX U nogkntoydeHmn K MK

Puc.B.6. KommyTtaumsa nHtepcenca Ethernet.
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NMPUNOXEHUE I'. CxeMbl aneKkTpnyeckume

MaA1.1

NM3A1.2

M3A2.1

M3A2.2

M3A3.1

N3A3.2

M3A4.1

BTOPUYHBIN
NPEOGPA3OBATENb
RS-232 Karan 1 —<|<—| Uem
I PEALL Q1 L1 [ rnoa
2 RXD GND j 2 | 2 | GND
3 TXD PEAL2 3 | 3 | CWb
2 GND 4 14 | GND
5 GND PEA21 | )
5 GND j
7 RTS PEA2.2
8 CTS GND
9 Kanan 2
5485 PEALL |
A/Data- GND j
B/Data+ PEQJISZ
GND PEA2.1 |—)
YH.BbIX. O GND j
TSOUT+ PEAZZ
TSOUT- GND
Kanan 3
YH.BbIX. 1-4 (5-8) [ pEA1 1 !
TSOUTL+ GND j
TSOUTL- PEAL.2
TSOUT2+ GND
TSOUT2- PEA2.1 OV,
TSOUT3+ GND j
TSOUT3- PEA2.2
TSOUT4+ GND
TSOUT4- KaHan 4
Tok.BbIX. 1 (2) PEALL Q
GND GND j
Il PEAL.2
GND
- : PEA2.1 |—)
GND j
Ethernet PEA2.2
= GND
-
RX+ ™ =o4B
RX- >

M3A4.2

Puc.l'.1. Cxema coeauHeHn pacxoaomMmepoB ucnonHeHmn YPCB-54x u.
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BTOPVUHBIV
NPEOBPA30BATENb YCTPOUCTBO
KOMMYTALIMOHHOE

Kanan 1 "M3A1" X1
PEALL H>—C )1 1 | curmnd X3 "TIOAT"
GND v 2 | GnND1 curnl | 1 & NaA1
PEAL.2 GNDL | 2 [ Y
GND "MoA2" X2 curn2 | 3 NnaA2
PEA2.1 HH>——| 1 | curn2 GND2 | 4 J )
GND j Rl e gy MoA2
PEA2.2
GND

a) C UCMOnNb30BaHNeM YCTPOMNCTBA KOMMYTaLMOHHOIO

BTOPVUHBIV

NPEOBPA30BATENb BNOK
KOMMYTALIMM

KaHan 1 "MaA1T" XT2 XT1 "MIA1"
PEALL H)—) — 1 [ G Curid | 1 O M3A1
GND j 2 | GND1 onor | 2 |
PEAL.2
GND "MaA2" [ XT4 XT3
PEA21 [ 3—C ) 1 | cum2 a2 | 1 S MaA2
GND j Y 2 | GND2 GND2 | 2 | Y
PEA2.2 "ToAZ"
GND

0) ¢ ncnonb3oBaHMeM 6510ka KOMMyTaLUK

Puc.l'.2. Cxema nogkntovyeHus napbl NMOA npu HeCMMMETPUYHON CXeMe CBA3MW.
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BTOPWUYHBIN y
YCTPOWCTBO
NPEOBPA3OBATESb COMAGYIOIEE
"TIDAT" "TIGA1"
Kanan 1 —<[<T uems [ <} M3A1
PEALL ) O— 1 [ 1 [PEAlL :
GND 2 | 2 | PEAL2 !
PEAL.2 3 | 3 | oNoe !
GND 4 | 4| onp i
TR 1
PEA2.1 . .
GND M1oA2 P oA
PEAZ2.2 —<{<—| Uem I (<] -
oo Q 1 | 1 | PEA21 ::
o 2 | 2 | PEA22 L
L 515 owe o
4 | 4 | oND2 Pl
[
(]
[
PO o
| m——————==
: 1
|I o
i YCTPOWCTBO
: ! KOMMYTALMOHHOE
|
NG X1
: I - 1 Curu.1 X3 "M3A1T"
' 2 | GND1 curnt | 1 & m
: GNDL | 2
: "M3A2" X2 Curn.2 3 = m
————— @—% 1 | Curn.2 GND2 | 4 |- :
2 | GND2 noAz
a) C ncnonb3oBaHnem yctpomncrea KOMMyTaLMOHHOIO
BTOPUYHbIN .
YCTPOUCTBO
NPEOEPA3OBATENb COFNACYIOWLIEE
"TISAT" "TMI9AT"
= = " row
PEALL [ O— 1 | 1 [ Pea1a !
GND 2 2 | PEAL.2 i
PEAL.2 3 | 3| onoa !
GND 4 | 4] onp1 i
AR 1
PEA2.1 " "
GND M15A2 | TIoAZ
rens =T ew | < o2 |
o S 1 | 1 [ PEA21 P
& 2 | 2 | PeEA22 L
L 515 ow o
4 | 4 | onND2 Pl
[
[
[
[ 1
I m———————= !
P
b BNOK
o KOMMYTALIMK
[
I " "
: : "M3A1" XT2 XT1 M3A1
po-— 1 Curn.1 Curn.1 1 %
' 2 | oND1 GND1 | 2
1
1
| "TM3A2" XT4 XT3
! )
_____ —[Zj—% 1 | Cam2 curn2 | 1 O m
2 | GND2 GND2 | 2
A"

6) c ucnonb3oBaHnem 6r10ka KOMMyTaLUUn
Puc.l'.3. Cxema nogkntovyeHus napbl NMIA npu cMMMeTPUYHOM CXeMe CBSI3MU.
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BTOPWYHBIN
NMPEOBPA3OBATEIJb YCTPOMCTBO
KOMMYTALIMOHHOE
Kaan 1 "mMaAt || X1 |
PEALL >—C> 1 1 [ curna X3 |
GND Y 12 | ono1 | [ commt [ 1 Q N3A1.1
PEAL.2 I GNDL | 2 h
GND "M3A1.2" : X2 Curn.2 3 : Q NaA1.2
PEA2.1 O—>1HH 1 | cumm2 GND2 | 4 h
GND hd 2 | oND2 |
PEA2.2 b e )
GND
Karan 2 maa2|1 X1 !
PEALL |—O Q U1 T cun X3 I
GND m_2 | 6ND1 | [ Cummt | 1 HH—)—N3A2.1
PEAL.2 : GND1 2 h \?j
GND naa22'| 1 X2 cwv2 | 3 N Q N3A2.2
PEA21 & Q U1 [ cum2 GND2 | 4 M
GND H 2 | GND2 |
PEA2.2 L 4
GND

Puc.l.4. Cxema nogkniwo4veHns paAByx nap [M3A ¢ wncnonb3oBaHuMEM
YCTPOMCTBA KOMMYTALMOHHOIO.

BTOPUYHbIN ENOK

NPEOBPA3OBATENb KOMMYTALIM
Kanan 1 "M3A1.1" XT2 XT1
PEALL [ >—C> 11 [ cumt cunl | 1 O NaA1.1
GND j a 2 | GND1 GND1 | 2 | Y
PEAL.2
GND "MAA1.2" [ XT4 XT3
PEA21 C—C—1 1 | cumz cun2 | 1 O MaA1.2
GND j Y 2 | GND2 GND2 | 2 Y
PEA2.2
GND
Kanan 2 "MBA2.1" XT6 XT5
PEALL | A\L 1 | CurnA Cornd | 1 O N3A2.1
GND j 2 | GND1 GND1 | 2 g
PEAL.2
GND "MoA2.2" | XT8 XT7
PEA2.1 o m\L 1 Curu.2 CurH.2 1 j NaA2.2
GND j 2 | GND2 GND2 | 2
PEA2.2
GND

Puc.l'.5. Cxema nopgknioyeHus paAsyx nap [3A ¢ wucnonb3oBaHuem
ABYXKaHanbHOro 6noka KoMmmMmyTauuu.
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NMPUNOXXEHUE . NpoTOKON MOHTaXHbIX U NYCKOHaNaao4HbIX

paboT

(pekomeHayemoe)
MPOTOKOIJ
MOHTa)HbIX W NMyCKOHaNagouHbIx paboT

pacxogomepa-cyetunka «B3NIET MP» 3aB.Ne (nuer ___, nnuctos )
NcnonHenne YPCB-5 , kaHan Ne
Jlya 1 - MNBA1.1 Ne / TI3A1.2 Ne ; YC Ne ; B Ne
Jlyu 2 - MOA2.1 Ne / TIOA2.2 Ne : YC Ne ; B Ne
Jlyu 3 - MBA3.1 Ne / TIOA3.2 Ne : YC Ne ; B Ne
Jlya 4 - MOA4.1 Ne / MM3A4.2 Ne : YC Ne ; B Ne
1. O06bekT

HauMeHOBaHWe OpraHvu3auumn, NoOYTOBbIV aapec, Ten/dakc
2. XapaKTepucTukmn obbekTa: Dy n3amepuTenbHoOro yyacTka MM;
cxema yctaHoBkm MNM3A ; HaNn4Me peBepPCUBHOIO NOTOKA
BWUA, 30HOMpPOBaAHNSA nyyesoe
Ta6bnuua 1

Bua ruapaenuyeckoro [nnHa npsaMonmMHenHoro
CONPOTMBIEHUS y4yacTka, M

foT3A1.1,21,3.1,4.1

Mocne NM3A1.2,2.2,3.2,4.2

3. HapyxHbin anametp NY B ceveHunsix yctaHoBKU MNIA, Dyp op (3aN0onHsaeTca Tabn.2 nnu
Tabn.3).

Tabnwuua 2
[nuHa oKpy>XHOCTU CeyveHnne 1 CeyeHne 2
1
MN3mepeHHoe 3HayeHune, 5
LOKp ijs MM 3
CpepHee 3HayeHne B ceYeHUn, Lo cpiy MM
CpeaHee 3Ha4veHne, Mm Lokp cp= : Duap co=
Tabnuua 3
CeueHue 1 CeyeHue 2
HapyxHbin guameTp [MNnockocTb M3MepEHUs IMNockocTb M3MepEHUst
1-5 2-6 3-7 4-8 1-5 2-6 3-7 4-8
1
N3mepeHHoe 5
3Ha4yeHune, Dyqp jj, MM 3
CpenHee 3HayeHue
B ceYeHUN, Dygp opj; MM

CpepHee 3HayeHue,
Duap cp, MM
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4. HapyxHbin agnameTp MY B npogonbHON NnockocTn yctaHosku M3A, Droa o (ONpeae-
nsetca npu ycraHoske NOA no guameTtpy)

Tabnuua 4
HapyxHbin guamet CeveHne 1 CeyeHne 2
M3mepeHHoe 3HayeHune, ;
Dnaaij, MM 3

CpegHee 3Ha4yeHne B ce4eHnn, Dnsa opj, MM

CpefgHee 3HayeHune, Dpaa ¢p, MM

5. KoadbdbunumeHT nckaxxeHnss akyctuyeckom 6asbl

D
Kg = M3Acp _

DHap cp
0,985 <Kg < 1,015

6. TonwwuHa cteHkn NY, her op

Tabnuua 5
CeueHne 1 CeuyeHne 2
HapyxHbln gnameTp TOYKM 3MepeHUs ToYkM n3amepeHns
2 4 6 8 2 4 6 8
1
N3mepeHHoe 5
3HayeHue, heij, MM 3
CpenHee 3HayeHune
B ceYeHun, her opi, MM
CpepgHee 3Ha4veHue, he; o, MM

7. MonoxeHue BpesHbix MMOA Ha Y (onpeaensaetcs npu moHTaxe MN3A Ha LY Ha obbek-
Te).
7.1. Yron HakrnoHa akyCcTU4eCcKoro kaHana, o

Tabnuua 6

Yron HaknoHa
aKyCTU4YECKOro KaHana

MAA1.1|M3A1.2|TTBA2.1|1MBA2.2|M3A3.113A3.2|113A4.1|13A4.2

N3mepeHHoe

3HavyeHve,

ai, rpan

CpepHee 3HayeHue,

o, rpag
7.2. CmelneHmne akyctudeckoro kaHana Xi/ X/ Xs/ X4 = / / / MM
7.3. basa npubopa, L (pacctoaHne mexagy Many4varowmmm nrinockocTamm napsl NM3A)
Lg1112= MM; L3132 = MM
Le2122= MM; L64142= MM
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8. OceBas 6asa npubopa, L.s (paccTosHne mexay LeHTpaMn N3ny4yaroLmnx ninockocTen
napsbl M3A Bgonb ocn NY)

Los 1.1-1.2= MM;  Log 31327 MM;
Los 21227 MM;  Log 4142 MM
9. OKkBMBaNeHTHasd LWEepPOXoBaTOCTb BHYTPEHHUX cTeHoK LY, d, = MM

10. NMapameTpbl N3MEPAEMON XNOKOCTH.
10.1. Tvn xugkocTn

10.2. TemnepaTtypa XUAKOCTU:; MakcMmarbHas °C
MWHUManbHas °C
cpeaHas (tyae + twn)/2 = °C

10.3. KuHemaTunyeckas BA3KOCTb XUAOKOCTH, v = m2/c

11. XapakTepuCTuKM CUrHanoB 1 napameTpbl kaHana oopaboTkM yrbTpasBYKOBLIX CUTHA-
nos

Tabnwuua 7

3HayeHne napameTpa B KaHane c
napon MNMN3A

HanmeHoBakme napameTpa MOA11- | MOA2.1- | NOA3.A- | MOA4 -

MOA1.2 | M3A2.2 | NM3A3.2 | TTOA4.2

1. U3oHg

2. nvnHa kabenen ceasn BIM-MNM3A, m

12. MNapameTpbl kKaHana n3mepeHus
12.1. CmeLleHne Hyns, dTy = MKC
12.2. JononHutenbHasa 3agepxka, Pyo, = MKC

MpumeyvaHune

npeﬂCTaBMTeﬂb opraHnsauunmn-nponssoanTena nycKkoHanago4HbiX pa60T
/ /

noanuce [)%[6]

« » 20 r.

MNpeacraButenb 3akas4ymka

/ /
noanuce [)7[6]
« » 20 r.
"oc. noseputenb
/ /
nognuch [7[6]
M.IM. « » 20 r.
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NMPUNOXEHWUE E. KnuHematnyeckasa BA3KOCTb BoAbl

Tabnuua E.1

t,°C

v -10°°

t,°C

v -10°°

t,°C

v -10°°

t,°C

v -10°°

t,°C

v-10°°

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 Bogbl, °C

vV — KWHeMaTun4veckasa BA3KOCTb BOOblI, M2/C

1¢CT=110° mM?%c
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NMPUNOXXEHUE XK. CkopocTb ynbTpa3ByKka B BoAe

1. CKOpOCTb pacnpocTpaHeHusi yrnbTpa3Byka 3aBUCUT OT TemnepaTypbl U
AaBneHust B Tpybonposoge. CKOpoCTb yrnbTpassyka Npu pasnmyHbiX
3HaYeHMsaX TemnepaTypbl BoAbl M1 aTMOCKEPHOM AaBlEHUN NpvBeaAeHa

B Tabn.>K.1.
Tabnuuya XK.1

t,°C | c,mc | t,°C | c,mc | t,°C | ¢c,mlc | t,°C | c,Mmc | t,°C | ¢, mic

0 1402.7 20.0 1482.7 40.0 1528.9 60.0 1551.0 80.0 1554.5
0.5 1405.2 20.5 1484.2 40.5 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
1.5 1410.1 21.5 1487.1 41.5 1531.3 61.5 1551.8 81.5 1554.1
2.0 1412.6 22.0 1488.6 42.0 1532.1 62.0 1552.1 82.0 1553.9
2.5 1415.0 22.5 1490.0 42.5 1532.9 62.5 1552.4 82.5 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 | 43.5 1534.5 63.5 1552.9 | 83.5 1553.5
4.0 1422.0 24.0 1494.2 44.0 1535.0 64.0 1553.0 84.0 1553.3
45 1424.2 24.5 1495.6 44.5 1536.1 64.5 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
55 1428.7 25.5 1498.3 455 1537.7 65.5 1554.0 85.5 1552.9
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 1554.9 87.0 1552.4
7.5 1437.4 27.5 1503.4 47.5 1540.9 67.5 1555.1 87.5 1552.3
8.0 1439.5 | 28.0 1504.7 | 48.0 1540.3 68.0 1554.4 | 88.0 1551.5
8.5 14415 | 28.5 1505.9 | 48.5 1542.5 68.5 1555.7 | 88.5 1552.0
9.0 1443.6 29.0 1507.1 49.0 1543.3 69.0 1556.0 89.0 1551.8
9.5 1445.6 29.5 1508.2 49.5 1544.1 69.5 1556.2 89.5 1551.7
10.0 1447.6 30.0 1509.4 50.0 1542.6 70.0 1554.8 90.0 1550.5
10.5 1449.5 30.5 1510.5 50.5 1543.1 70.5 1554.9 90.5 1550.2
11.0 1451.5 31.0 1511.7 51.0 1543.6 71.0 1554.9 91.0 1549.9
11.5 1453.4 31.5 1512.8 51.5 1544.1 71.5 1555.0 91.5 1549.6
12.0 1455.3 32.0 1513.9 52.0 1544.6 72.0 1555.0 92.0 1549.3
12.5 1457.2 32.5 1515.0 52.5 1545.1 72.5 1555.1 92.5 1549.0
13.0 1459.0 33.0 1516.0 53.0 1545.6 73.0 1555.1 93.0 1548.7
13.5 1460.9 33.5 1517.1 53.5 1546.1 73.5 1555.2 93.5 1548.4
14.0 1462.7 34.0 1518.1 54.0 1546.5 74.0 1555.1 94.0 1547.9
14.5 1464.5 34.5 1519.1 545 1547.1 74.5 1555.3 94.5 1547.8
15.0 1466.2 35.0 1520.1 55.0 1547.6 75.0 1555.3 95.0 1547.5
15.5 1468.0 35.5 1521.1 555 1548.1 75.5 1555.4 95.5 1547.2
16.0 1469.7 36.0 1522.1 56.0 1548.2 76.0 1555.0 96.0 1546.5
16.5 1471.4 36.5 1523.0 56.5 1549.1 76.5 1555.5 96.5 1546.6
17.0 1473.1 37.0 1523.9 57.0 1549.6 77.0 1555.5 97.0 1546.3
17.5 1474.7 37.5 1524.8 57.5 1550.1 77.5 1555.6 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 1478.0 38.5 1526.6 58.5 1551.1 78.5 1555.7 98.5 1545.4
19.0 1479.6 39.0 1527.5 59.0 1551.6 79.0 1555.7 99.0 1545.1
19.5 1481.1 39.5 1528.3 59.5 1552.1 79.5 1555.8 99.5 1544.8

AnekcangpoB A.A., TpaxteHnrepy M.C. Tennogpuanyeckne CBOUCT-
Ba BOAbl Npu atmocdepHom aasneHun. M. N3gaTenbLCTBO CTaHAApPTOB,
1977, 100c. (FocymapctBeHHas cnyxba CcTaHOapTHbIX CNpPaBOYHbIX

AaHHbIX. Cep. MoHorpadun).
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2.

Mpu ncnonb3oBaHMN pacxogomMepa Ansa N3MepeHust pacxoda n obbema
BOAbl B CUCTEMAX BOAO- M TensocHabXXeHnst CKOPOCTb yrbTpa3ByKa on-
penenseTcs no AaHHbIM Tabn. XK.2. MeToaomM NUHENHOM NHTePNonsaunm
no Temnepartype v AaBfieHU0 B COOTBETCTBUU C POPMYIION:

C(t, P) — C(tl) + C(tZ) _C(tl) (t —t1)+ C(PZ) _C(Pl) (P _ P1)
tz _tl Pz B Pl
rae c(t,P) — ckopocCTb ynbTpasByka B XWAKOCTW, NpOTEKaoLWen no
Tpybonposoay, M/c;

c(ty) — TabnuyHoe 3Ha4YeHne CKOpPOCTU ynbTpasByka npu Temnepa-
Type MeHbLUEN, YeM U3MepeHHoe, M/C;

c(t;) — TabnuyHoe 3HayYeHne CKOPOCTU YyrbTpa3Byka Npu Temnepa-
Type 6onblien, 4eMm N3MepeHHoe, M/C;

c(P1) — TabnnyHoe 3Ha4YeHne CKOpPOCTM yNbTpa3ssyka Npv AaBMEeHWUN
MEHbLUEM, YEM U3MEPEHHOE, M/C;

c(P1) — TabnnyHoe 3Ha4YeHMe CKOpPOCTU yrbTpasByka Npu AaBreHum
foonbLem, YeM U3MEPEHHOE, M/C;

t — Temnepartypa Bogbl B Tpybonposoae, °C;

P — naBnenune Bogbl B Tpy6onposoae, Mra;

t1, t, — TabnnyHble 3Ha4YeHns Temneparyp, °C;
P1, P> — TabnuyHble 3HavyeHus gasnenmn, Mla;
NMPUMEYAHUE.

1. 3HaueHusa c(t;) u c(t;) onpegensoTca No AaHHbIM Tabn. XK.1.
3HayeHus c(P1) n c(P2) onpegensetcs no gaHHbiM Tabn. XK.2.
npu Temnepatype Hanbonee 6nu3kon K TemnepaTtype BoAbl B
TpybonpoBoae.

2. N3mepeHua TemnepaTtypbl U OaBneHUs Boabl B Tpybonposoae
AOJMKHbI BbIMOSTHATLCA C MOrpelHocTblo He bonee +0,5°C wu
+0,5MIlNa cooTBETCTBEHHO.

Tabnuua X.2

t=2°C

t=4°C t=5°C t =10°C t=20°C t=30°C

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

30.458 [1461.06] 30.459 [1470.64] 30.458 |1475.28] 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 [1516.20] 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]10.09494(1447.32| 0.0986 |1482.40]0.09585|1509.18
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MpoponxeHne Tabnuubl X.2

t=75°C

t=100°C

t=130°C

t=150°C

t =200 °C

P, MNa

c, M/c

P, Mla

c, M/c

P, MNa

c, M/c

P, MlNa

c, m/c

P, Mla

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

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

Anekcangpos A.A., JlapkuH [0.K. QkcnepumeHTanbHoe onpenene-
HWe CKOpPOCTU yrbTpa3sByka B LUMPOKOM AManasoHe Temnepartyp u gas-
nenun. XXypHan "Tennoanepretuka", Ne2, 1976, ctp.75.
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3. MNpwn oTcyTcTBUM TAbNuL, 3aBUCMMOCTU CKOPOCTU yrbTpa3Byka OT TEM-
nepaTypbl XWOKOCTU CKOPOCTb YrbTpa3Byka MOXET onpefensitbcs C
NnoMoLLb0 NpucnocobrneHnsi, nsobpaxeHHoro Ha puc.>K.1. Henocpega-
CTBEHHO nepea M3MepeHMEM CKOPOCTWU YrbTpasByka KOpnyc npucno-
cobneHuns (ckoba cTanbHas) norpyxaeTcsi B UCCrieayemMyo XnakocTtb, a
TONWMHOMEpP HacTpamBaeTcs ANs M3MEPEHUS CKOPOCTU YynbTpasBykKa.
3atem ynbTpasBYKOBbIM TOMLLMHOMEPOM NPOU3BOAUTHLCS HENocpeacT-
BEHHOE M3MEpPEHME CKOPOCTU ynbTpasBykKa.

[na n3MmepeHusi CKOpOCTM yrbTpas3Byka B >XMAKOCTM BO3MOXHO
Takke npumeHeHue npubopa YC-12 UM (LLO 2.048.045 TO) unu Ton-
LLIMHOMEPOB APYrMX TUMOB.

KaGenb curHanbHbIn

Mpeo6pasoBaTtens
— Nn112-5,0-12/2-b

0 B3NETYT

50+0,2

Ckob6a ctanbHas

S

Puc.XX.1. Mpucnoco6neHne p[na u3MepeHUsi CKOPOCTU ynbTpa3Byka B
XUAKOCTM.
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NMPUNOXXEHUE WU. UamepeHne yrna HaknoHa aKkyCTU4YeCcKoro Ka-
Hana ¢ NOMOLLbLI NPUCNOcobneHuns

1. Tlpn oTCyTCTBMM yrnomMepa M3MepeHue yrna HaknoHa akyCTU4eCcKoro
KaHana MOXHO BbIMOMHATbL C UCMONb30BaHWEM npucnocobnenus. Mpu-
cnocobnenne npegcraenseT cobon NPSAMOYrofibHUK pa3smepoM He me-
Hee 150 x 300 MM, N3roTOBMNEHHBIN U3 TBEPAOrO IMCTOBOrO MaTepmnana
(cTeknoTtekctonuTa, cTanuM u T.4.) ¢ pa3meTkon. PasmeTka npencras-
nset cobon ABe napannesnibHble NUHUK, OTCTOsALWKNe Apyr OT Apyra Ha
paccTodHun He meHee 100 MM U nepneHOuKyrnspHble OCHOBaHWUIO —
MeHbLUEN CTOPOHe NpSMOYrosibHuKa (puc..1).

2. [Ina npoBefeHusi 3MepeHun HeobxooMmo yCTaHOBWUTbL npucnocobne-
Hue Ha TpybonpoBoa TakMum obpas3om, 4TObbl OCHOBaHWE MIIOTHO MNpU-
nerano K Hapy>XHOW NOBepXHOCTM TpybonpoBoga napanfesnibHO NNHUK,
nposegeHHOM BOOMb ocu Tpybonposoda (cMm. n.5.4.1), a ero NNOCcKoCcTb
— K HapY>XHOW NOBEPXHOCTU LUTAHIX, NPONyLEeHHON Yepes naTpyoku.

Ha npucnocobneHmn npoBOAUTCA §NWHUSA, napannenbHasi ocu
WwtaHrn. M3 TOYKM nepeceyvyeHna OaHHOW NWHUM C OOHOM M3 naparn-
nenbHbIX NMMHUI onyckaeTca nepneHavkynsap Ha gpyryt. OTmevarorcs
TOYKN MEepPeceYeHnst ITUX NUHUIKA C NapannenbHbiMU ANHUAMU NPUCNO-
cobnenwns (puc.N.2).

3. NamepstoTca anuHbl oTpeskos |OA|, |OB|, |AB| wTaHreHunpKynem.

. OB| OA OA|
Bblumcnaorca sina=+—, ctgoa=1—, COSa=-——, WCNOSMb-
|AB| OB |AB|
3yemble ONns BblUUCNEHUs 3HaveHus napameTpa «OceBas 6Gasza» no
dopmynam n.5.4.4 HacTosLLEN UHCTPYKLUUN.

[, 2100 mmMm; |, > 150 mm; 13 > 300 mm

Puc.N.1 Puc.N.2
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NMPUNOXEHUE K. OnpeaneneHune cmeweHnsa Hyna dTo u gononHu-
TenbHOM 3aAepXku P,,, Ha cTeHae

_aq[g\_.%ﬂ -

CteHp ansa onpepeneHus
dT,

B3NETMP ©

O0oo0 oo
000 E@E=

100 ©@®
| e— [ e—

e o s—

\ Ka6enn N3A-BN /

Puc. K.1. OnpepeneHune cmeweHnsa dT, c noMoLlbiO cTeHAa.

1. MNpun onpegeneHnn dTy n Poon. Ha cTeHAe OOSMKHbl UCMOMb30BaTbCA
COOTBETCTBYHOLWMIA KaHan uamepeHus Bll, napa MN3A n kabenun cBsasu
BIM-M3A, koTopble 6yayT CMOHTUPOBAHbI Ha 06bEKTe ANst AaHHOro Ka-
Hana n3amepeHus.

2. MNapa M3A yctaHaBnuBalTCs Ha CTeHA Takmm obpasom, 4Tobbl pac-
CTOSIHUE Mexay M3ny4varowmmMy NoBEPXHOCTSAMU BbiNo paBHO paccTos-
HUIO L.

CTteHp 3anonHsaeTca paboyen XnUOKocTbto (BO4OW).

3. OTkpbiBaeTcs meHto Hactponkn / OcHoBHbIe napameTpsbl / NapameT-
pbl UY n ycTtaHaBnvBalOTCs 3Ha4YeHNa napameTpoB, KoTopble 6binu on-
peaeneHbl Ha obbekTe:

- Lokp (onvHa OKpy>XHOCTHW);
- heT (TonwmHa cTeHkun);
- L6 (6a3a npubopa);
- Lo6 (oceBas 6a3a).
4. Pacxogomep HacTpamBaeTcs no napameTpam nNpuHMMaeMoro curHana.
5. OnpepensieTcs 3HadeHne cMmelleHnsa Hynsa pacxogomepa dTo No MeTo-
AvKe, NnpuBeaeHHOM B pasgere 6 HacToswen MHCTPYKUUN.

6. OnpegenseTcsa u BBOAUTCS B pacxogoMep 3Ha4YeHUe CKOpoCTU ynbTpa-
3BYyKa B XuMAKOCTU (BoAe), 3anonHsowen ctena. Onpegensercs 3Hade-
HWe OONONHUTENbHOW 3afepXKn Py, N0 mMeToauke, NpyvBeOEHHON B
pasgene 6 HacTOALLEN UHCTPYKLUUN.
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NMPUNOXXEHUE J1. TexHonorua npuBapKku natpybka ana ycraHoB-

Ku Bpe3Horo MN3A

HacTosilaa TexHonornsi coctaBneHa B Lensax obecnevyeHus kaye-
ctBa cbopku [N pacxogomMepoB M UCKMOYEHUA CO34aHUSA aBapUNHOWM
CUTyaLmMu Nocre BbINONTHEHNSA HEOBXOANMBIX COOPOYHLIX paboT.

. [locne BbINOMHEHUS pa3MeTKkn B COOTBETCTBMM C N.5.4.3 HacTosiwen

WHCTPYKLMM NO MOHTaXy Bblpe3atTcs ra3oM HeobxoanmMble OTBEPCTUSI.

NMPUMEYAHUE. CsapHoM OB ycTaHaBnMBaemMoro naTtpybka He
OOJSMPKEH nonagaTth Ha CBapHble LWBbI TPYO.

. MNocne npoBepkn 1 NOArOHKM ycTaHOBOYHOW ocK [NOA BbINOMNHAETCS 3a-

YyucTKa CTEHOK TpyObl 4O MeTannuyeckoro 6rnecka Ha pacCTOSIHUK He
MeHee 50 MM B KaXkayto CTOPOHY OT KpaeB OTBEPCTUS.

. C nomouwbto wraHrm Br105.98-154 yctaHaBnmnBaetcsa natpydok B23.01-

00.02 Ha npuxBaTKax.

MpuxBaTkn BbINONHAT anektpogamn YOHW 13/55 wnn aHanorny-
HbIMU CEePTUPULMPOBAHHBIMU 3NeKTpodamu, npeaHasHavyeHHbIMU NS
ceapku ctanen Ct10+C120 nnu ctann Ct15C.

. Mocne KOHTPOsbHONM BbiBapKM MPOU3BOAUTCS MOMHas npuBapka ycTa-

HOBMEHHbIX AeTaneun.

NMPUMEYAHUME. K cBapoyHon paboTe gonyckakTcs AUNNIoMUpo-
BaHHbIN CBapLLMK, BapMBLUUN KOHTPOSbHbIE 06pasybl, KOTOpble NPOLLIIU
UCNbITaHNS B COOTBETCTBUM C «[1paBunamm atrectauumn CBapLLMKOB» U
PTM-1M-C83.

. CBapLlUyK 3auymLlaeT LWOB, KNeMMUT U NpeabsBrsieT ero pykoBoauTento

paboT.

. PykoBogutenb paboT no okoH4aHUn cBapku obecnednBaeT NnpoBeaeHne

rmapaBnMYeCcKMX MCNbITaHWN BHOBb BbIMOMHEHHbIX LLUBOB B COOTBETCT-
Bumn ¢ «[lMpaBunamm yctponctea Tpybonposogos» n PTM-1M-C83.

Mpn ycTaHOBKe pacxogoMepoB Ha Tpybonposoaax B npeaenax Ko-
TenbHbIX, MMelowmx nacnopta no PL-03-94, pykoBoautensb paboTt 0bs-
3aH BHECTU U3MEHEHUS B NACNOPT A0 3aBepLUEHUS NYCKOBbIX paboT.

Cnucok nutepaTtypbl

1.

Tpy6bl cTanbHble 6e3woBHbIe ropsyeaedopmmpoBaHHbie. FTOCT 8732-
78. CopTameHT.

. TpyObl cTanbHble anekTpocBapHble npsiMowwoBHble. TOCT 10704-76.

CopTameHT.

. Tpy6bl cTanbHble co cnvpanbHbiM WBoM. TOCT 8696-62. CopTameHT.
. MpaBuna attectauuun ceapwmkoB. YTB. 16 mapta 1993 r. [T TH Poccumn.
. MNpaBuna yctponctea n 6esonacHon akcnnyaTaumm TpybonpoBoaoB na-

pa n ropsiyen Bogpbl. NMNB510-573-03. YT1B. noctaHoBneHnem Ne90 MTH
oT 11.06.2003 r.
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NMPUNOXXEHUE M. KoHCTpyKUUA cTpyeBbINpAMUTENA

1. Ha puc.M.1 npegcraBneHa cxema CTpyeBbINnpaMuTens tuna A, BbInos-
HAEMOro no cnegyLwmm npasunam:

a) TONWKMHa nnaTtbl CTPpyeBbINPAMUTENA paBHaA ANaMeTPy OTBGpCTVII7I; B
3aBMCMMOCTW OT MaTepuana nrmarta MoXxXeT COCTOATb U3 OOHOW UNnn He-
CKOJIbKMX MNacTUH,

0) BCce anameTpbl OTBEPCTUI B NnaTe 04MHaAKOBbI,

B) 6onee nnoOTHO OTBEPCTUS pacnpeneneHsl B LeHTpe nnatel, 6bonee pea-
KO no nepudpepuu;

F) OTBEPCTUA CO CTOPOHbI BXOAa NOTOKa NMEKoT d)aCKI/I.

0,13-D

0,13-D

D — eHympeHHul Ouamemp mpybornposoda, & KOmMopbIl
ycmaHagnueaemcsi cmpyesbinpsmMmumeris.

Puc.M.1. Cxema cTpyeBbINpAMUTENA NOTOKa TMNna A.

2. Ins CHWXEeHUs1 BECA U KONMYECTBA MaTtepuvana MOoXeT UCMOoNb30BaTbCs
CTpyeBbINpsIMUTENb NOTOKa TUNa B (pnc.M.2), BbinonHsieMbli o cne-
AYOLWMM npaBunam:

a) B OTBEpPCTUS NnaTbl BCTaBMNEHbl TPYOKU;
6) onvHa Tpybok paBHa anameTpy Tpyobok;
B) BCe AMaMeTpbl OTBEPCTUI B NnaTe 0gUHaKOBbI;

r) bonee NNOTHO OTBEPCTUA pacnpeneneHbl B LeHTpe nnaTbl, 6bonee pea-
KO no nepudpepuu;

[1) OTBEPCTMSA CO CTOPOHBI BXOAA NOTOKA UMEIOT packu.

68



v . 013D

0,13-D

Puc.M.2. Cxema cTpyeBbINnpaMUTENA NoToka tuna B.

3. PaameTka OTBEPCTUN B CTPYEBLINPSAMUTENSX NOKa3aHa B Tabn.M.1.

Ta6bnuua M.1. KoopanHaTtbl OTBEpPCTUN B CTpyeBbinpaAMuTenax tTuna Auv B
(D — BHYTpeHHUN guameTp 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. CTpyeBbiNpssMUTENb yCTaHaBNMBaeTCA B TPyOONpPoOBOA4 Ha PacCTOAHUM
1+2Dy, TpybonpoBofa OT nocnegHero rno rnoToKy MeCTHOro CornpoTuB-
nexus. MNpu yctaHoBKe CTpyeBbINpsMUTENs Tpebyemas anvHa npsamo-
nHenHoro y4vacTtka nepeg N3A onpegensieTcsl, Kak paccTosHWE OT
rmgpasnuyeckoro conpotmenenuns go MOA.
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NMPUNOXXEHUE H. KoHcTpyKumua BCTaBKM B TpybonpoBoA AnA yc-
TaHOBKMU HaknagHbix NM3A

el e

ﬂ/f 2

e

ey

\K

b
i FiFFFTT
S
Xd‘b

Ceapka

1 - mpy6onposod; 2 - KpbilKa 8HYMpPeHHe20 cmakaHa; 3 - ¢hraHey,
BHYymMpeHHe20 cmakaHa; 4 - KpernexHbld 6onm; 5 - konbuyeeas
npoknadka; 6 - HapyxHbIlU cmakaH; 7 - nnaHka kperneHus N9A; 8 -
naHey HapyxXHo20 cmakaHa, 9 - 6HympeHHuu cmakaH; 10 -
Oepxamernb nnaHku kpenneHus N3A; 11 - suHm kpenneHus N3A.
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NMPUNOXEHMUE O. NMepexoaHUKN AnNa MOHTaXa B NNacTUKOBbIE
TpybonpoBoabl

S

7

D4

D3

D2
D1

di

d2

Puc.O.1. NepexoaHuK AnNA MOHTaXa B NacTUKOBLIN TpyoonpoBoA.

Ta6bnuua O.1. Paamepbl nepexoaHuka (Mm)

DN | l,mm MM | SMm | kK,mm | k1,mm | S1,mm | dl,mm | d2,mMm | D1,mm | D2,mm | D3,mm | D4,Mm
100 | 204 5 5 5 3 28 18 18 245 215 116 114
150 | 224 7 6 5 5 28 22 22 280 280 161 159
200 | 263 7 8 7 5 31 26 22 405 335 222 219
250 | 277 9 8 9 7 31 26 26 460 405 273 273
300 | 299 9 8 9 7 38 30 26 580 460 325 325
350|335 | 10 9 10 8 48 33 26 710 520 377 377
400 | 341 | 10 9 10 8 48 33 30 710 580 426 426
500 | 392 | 10 9 10 8 50 39 33 840 710 530 530
600 | 422 | 11 10 11 9 54 39 39 1020 840 630 630
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1111

M3mepuTenbHbIA y4acTok

Tnrri

D*

T

L

Puc.0.2. NepexoaHuk B coope.

b d

Ta6bnuua O.2. Paamepbl COOPHON KOHCTPYKLUN.

DN [, MM 6, Mm | D, MM | L, Mm
100 110 120 245 287
150 120 130 280 307
200 150 160 405 366
250 160 170 460 381
300 170 180 580 418
350 200 210 710 454
400 200 210 710 460
500 220 230 840 522
600 240 250 1020 562

72




NMPUNOXEHMUE IN. PekomeHaauuu no npMMeHeHU0 cCMa3Ku npu
ycTaHOBKe HaknagHbix NM3A

1. Cmasky tuna «Jluton-24» FOCT 21150-87 wunu aHanormyHble nNUTUEBbIE
CMasku peKkoMeHAyeTCs WCMNonb3oBaTb MNpyU TemnepaType KOHTPOIiuv-
pyemon xmngkoctu He 6onee 50°C.

2. Mpn TemnepaType KOHTponmpyemon xuakoctn 6onee 50 °C pekomeH-
AyeTcs MUCnorb3oBaTh CUMMKOHOBYIO cMa3sky DC-4 «Dow Corning» unu
TepmoobpaboTaHHble NTUTUEBBIE CMA3KM.

[MepeyeHb cma3oK, KOTOpble MOryT noaBepratbcsi TepmoobpaboT-
Ke, pexmm TepMoobpaboTkm, a Takke Has3Ha4YeHne CMa3oK NpuBenEHbI

B Tabn.l.1.
Ta6nuuya .1

MapameTpbl pexuma
Temneparypa . TEPMOOBPabOoTKM

HanmeHoBaHne cmasku KOHTPOIIPYEMONt Tun M3A Bpems

XMAKOCTW, TemnepaTtypa
°C, He bonee Bblgepxkn, °C BEIAGPXIM, 4,
’ ’ He MeHee
Jlnton-24 .

FOCT 21150-87 160 HaknaaHom 150 5
Loctite 8102 160 HaknagHomn 180 3

3. TepmoobpaboTka npoBoaMTCs crnegylowmm obpasom: cMaska HaHOCUT-
CS Ha Cyxyl MeTannuyeckyr (He MeaHylt) NOBEPXHOCTb COEeM TOf-
LWKMHON He Bornee 1 MM M BbliAEPXKMBAETCH NMPU COOTBETCTBYHOLLEN TEM-
nepatype B T€YEeHNe yKka3aHHOro BpEMEHM.

Mocne TepmoobpaboTkM cMaska ynakoBbIBAeTCS B CyXyk Tapy C
NNOTHO 3aKpbIBaOLLENCS KPbILWKOW. [1ns XpaHeHUs cMasku xenaTtenbHo
npeaycMOTpeTb pa3MeLLEeHNE B Tape NakeTa C CUNnKarenem.

im mr.5xxd doc2.1
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