S BsaeT

PACXOOOMEP-CYETUYMK
YNbTPA3BYKOBOWU

B3JIET MP

NCMNOJNHEHWNA
YPCB-5xx u

MHCTPYKUUA MO MOHTAXY
B12.00-00.00 M

©

Poccus, CankT-lNeTepbypr

CpoenaHo B Poccumn



Cuctema meHegXMeHTa kadyectBa AO «B3neT»
cepTudmMumpoBaHa Ha COOTBeTCTBME
FOCT P UCO 9001-2015 (ISO 9001:2015)

O o% %
o G D

AO «B3net»
yn. Tpedonesa, 2 bM, r. CaHkT-lNeTepbypr, POCCUA, 198097

E-mail: mail@vzljot.ru
www.vzljot.ru

Call-uentp #=8-800-333-888-7
BGecnnaTHbIN 3BOHOK onepaTtopy

a4 coeanHeHnd co cneunarimCtom no nHTepecyrolemMy Bornpocy

2
p 7



COOEPXAHME

BBELEHWUE ... e e e e aaaaas 4
1. MEPBI BEBOTTACHOCTU ... 5
2. NMOOTNOTOBKA KMOHTAXY .. 6
3. TPEBOBAHUA MO MOHTAXKY ..o 7
3.1. TpeboBaHusa No yctaHOBKE nepBu4HOro npeobpasosatens u MN3A....... 7
3.2. TpeboBaHus K ANMHE NPSAMOSIMHENHBIX Y4acTKoB Tpybonposoaa........ 11
3.3. TpeboBaHus K pasMeLLEHNIO BTOPUYHOIO N3MEPUTESIbHOMO
MPEOOPABOBATEI IS ... eeeeieeeiiiiie e e e e e e eee ettt e e e e e e e e e e st b e e e e e eeeessaaaaaeas 12
4. MOHTAX PACXOLOMEPA C NEPBNYHBIMU NMPEOBPA3OBATENAMNA....13
4.1. MOHTaX NEPBMYHOIO MPEOOPABOBATENS .. .uvvvvvrrrrreneernrnnnnnnnnnnnnnnnnnnnnnnns 13
4.2. MoHTa)x BTOPUYHOIO N3MEPUTENbHOIO NpeobpasoBartend .................. 14
4.3. QNEKTPOMOHTAXK PACXOLOMEPA .....ceeeevevrviiiieeeeeeeeeeeriiiiseeeaeeeeeeesnnnnnnnns 14
5. MOHTAX M3A HA JEVCTBYIOWMN TPYBOIMPOBO[, ......coveveeeeeeeeen 16
5.1. TpeboBaHus k TpybonpoBoay B mecte MoHTaxa M3A .........cevvvvvnnnn. 16
5.2. OnpegeneHne napaMmeTpoB N3MEPUTENBHOMO YHACTKA .......ccevveeerrennnnn. 17
5.3. MNopsgok paboT npu MOHTaxe HaknmagHbIX MOA ..., 23
5.4. MNopsigok paboT Nnpu MOHTaxe BPE3HbIX [MOA. ..., 25
6. MYCKOHANALOYHDBIE PABOTDI ....ovviiiieeeeeeeecee e 35
T IEMOH T A e e e e e e e e e e 38
MPUNOXEHUE A. OTHOCUTENBbHbBIE ANUHBI MPSMOSTMHENHBIX YYACTKOB ....uvveeeeeevivennnn. 39
MPUNTOXXEHWE B. Ba COCTaBHbBIX HACTEN PACXOOOMEPA ..vvvvvnnnreeeereerrrinnaeaeeeeeeennnnnnnnss 43
MPUNTOXEHWE B. KommyTaumst MOOYNEN PACXOOOMEDPA ...cvvvrunieeeeereerrrinniaeeeeeeeeennnnnnnnss 52
MPUNTOXKEHUE . CXEMbI QNEKTPUHECKME .....cceeeeeiiiaeeeeeeeeeeeeiiiaaseeeaeeeeaeennnnaseeaaeeeeennnnnnns 56
MPUNTOXEHWUE [. NpoTOKON MOHTaXHbIX Y MYCKOHANAA0YHbIX PABO0T ....uuei e, 61
NMPUNOXEHWE E. KnHEMATUYECKASA BABKOCTD BOMBI ...uucvvvieeerneirineeeineeerieesieeesnessnneeenns 64
MPUNOXEHWUE XK. CKOPOCTb YNBTPA3BYKA B BOLE ... e e eeeeeeeeeeeeeeeeeeeeee e e aa e e 65
MPUNOXEHUE W. U3amepeHne yrna HaknoHa akyCTMYEeCKOro kaHana ¢ noMoLLbto
MPUCTIOCOBIEHMST ...t e e et e e e e e e e e e e e e e e 68
MPUNTOXEHWUE K. OnpeaeneHue cMeLLeHNs HyNs U ONOSTHATENBHOW 3a0ePXKKM Ha
Lo (=Y 2 69
MPUNOXEHWE J1. TexHonorma npmusapky natpybka anga yctaHoBku BpesHoro MN3A ...... 70
MPUNTOXXEHUME M. KOHCTPYKUNA CTPYEBBIMPAMUTEIIEM ....ccvvvviieieeeeeeeeiiiiicee e e e e e e eeeveiannnns 71
MPUNOXEHWE H. KoHCTpyKumst Ans ycTaHoBKM HaknagHbIX MOA ..., 73
MPUNTOXEHWE I. PekomeHOoBaHHbIE CMa3KkK AN YCTAaHOBKM HaknagHbix MOA ........... 74

3
p 7



HacTtoswasa nHcTpykuusa onpegenset nopsaok MOHTaxa U AEMOH-
Taxa Ha o6bekTe (y3ne yyeTa) pacxogoMepa-cHeTymKa yrbTpasByKo-
Boro «B3JIET MP» ¢ undpoBon 06paboTkon curHanos UCMOSTHEHUI
YPCB-510 u, -520 u, -530 u, -540 u, -522 u, -542 u, -544 u. Npwn npose-
AeHnn paboT HeobxoanMO Takke pyKOBOACTBOBATLCA JOKYMEHTOM
«Pacxopomep-cyetyuk ynbtpassykoson «B3JIET MP». McnonHeHus
YPCB-5xx 4. PykoBoacTtso no akcnnyatauum» B12.00-00.00 P3.

MEPEYEHb NPUHATLIX COKPALLEHI

DN - AnameTp YCroBHOIo Npoxoaa;

BK - BNoK KOMMyTaLUunK;

B - BSIOK MCKpPO3aLUNTDI;

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

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

Y3C - ynbTpa3ByKOBOW CUrHarm;

YK - YCTPOMCTBO KOMMYTALMOHHOE;

YyC - YCTPOWCTBO cornacyollee;

o4 - 3KCNyaTauMoHHasa JOKYyMeHTaums.
BHUMAHMUE!

1. [Ona moHTaxa Bpe3HbiX [MOA (3aBMHYMBaAHMA B MOHTaXHble naTpyobku)
AOJIMKEH MCNOMb30BaTbCA POXKOBbIN TapUPOBAHHbBIV KITHOY C pa3smepom
3eBa 36 MM. Ycunue 3aTshkku — oT 8 4o 9 H-m.

2. [Onsa pemoHTaxa Bpe3Hbix MOA (BbIBUHYMBAHUS N3 MOHTaXHbIX NaTpyo-
KOB) OOJDKEH UCMOSIb30BaTbCA POXKOBBLIN FaeYHbIA KoY C pasMepoM
3eBa 36 MM.

KATEITOPUYECKN 3AMNPELAETCA vicnonb3oBaHue npu ge-
MOHTaxe [MOA MHOro MHCTPYMEHTA, TaK Kak 3TO MOXEeT NPMBECTU K pas-
repmeTmnsauyum MNI3A (OTBUHUMBAHMIO BHYTPEHHEN BTYIKN) 1 OOpbIBY CUT-
HanbHoro kabens (cm. puc.b.12). Npun HeBbINONHEHUN AaHHOro Tpebo-
BaHunA narotosutens HE HECET rapaHTUNHbIX 0053aTEeNbCTB.

3. He ponyckaeTtca npuctynatb K paboTte ¢ pacxogoMepoMm, He 03HaKOMUB-
LUNCb C 3KCnnyaTaunoHHOW AOKyMeHTauunen.

4. Tlocne 3aBepLUeHNst BCEX MOHTaXHbIX U MyCKOHanago4HbIx pabot Heob-
XOOAMMO OTOCNaTb 3aBEPEHHYIO KOMUIO MPOTOKOMA B UHXEHEPHO-TEXHU-
yeckum ueHTp AO «Banet».
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1. MEPbI BE3OINACHOCTH

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

eTCd nepcoHan:

- UMEoLLIMIA NPaBOo Ha BbINONIHEHME AAaHHOIO BuAa paboT Ha 06bekTe ycTa-

HOBKU pacxoomMepa, a TakKe pa3pelleHne npeanpnatna-n3rotoBuUTeEsA,

- UMEIOLLNI npaBo Ha npoeegeHune pa60T Ha 3N1IeKTPOYyCTaHOBKaX C Hanp4-

>kxeHnem go 1000 B;

3HAKOMbIN C IOKYMEHTALUMNEN Ha pacXxoAoMep U BcrnomoratenbHoe 060-
pydoBaHue, Ucnonb3yeMoe npu nposeaeHnn pabor.

1.2. Mpu npoBeaeHun paboT c pacxogoMepPOM OnacHbIMU hakTopamm SBMs-

HOTCA:

Hanps)XeHne NepeMeHHOro Toka ¢ AeNCTBYLWNM 3HaYyeHeM o 264 B
yactoTtomn 50 Ny,

- fasneHue B Tpybonposoge (ao 25 Mrla);
- Temnepatypa paboyen xmngkoctm (go 160 °C);
- Apyrne dakTopsbl, CBsi3aHHbIE C nNpodunem u crneundunkon obbvekTa, roe

npon3BoaAnNTCA MOHTaX.

1.3. MNepen npoBegeHnem pabot HeobxoamMmo ybeamTbesl C MOMOLLLIO U3Me-

puTenbHoro npubopa, 4Yto Ha TpybonpoBoae OTCYTCTBYET onacHoe AN
XXM3HU NEPEeMEHHOe U NOCTOSIHHOE HanpsiKeHue.

1.4. B npouecce paboT nNo MoOHTaxy, NyckoHanaake UM AEMOHTaXy pacxo-

[oMepa 3anpeLuaeTcs:
Npon3BOANTb MOAKMIOYEHMS K NMPUOOPY, NEPEKIIOYEHNs] PEXMMOB pa-
60Tbl UM 3aMeHY 3M1eKTPOPaaN03IEMEHTOB MPU BKIKOYEHHOM NUTAHUW;
BbINOMHATL paboyne onepaumm Ha yvactke TpybonpoBoga, Haxoasiue-
rocs Nof AaBrneHnemM;

- UCMNONb30BaTh 3M1EKTPONPUBOPLI U ANEKTPOMHCTPYMEHTLI 6e3 noaknoye-

HNA UX KOpPNyCcoB K Marncrtpann 3alluTHOro 3a3emMriieHunsa, a 1akke Uc-
noJsib3oBaTb NnepeyvuncrieHHble yCTpOIZCTBa B HEUCINPaBHOM COCTOAHUMN,

MCnoJib30BaThb 3aHyrieHne BMeCTO 3alllMTHOro 3a3emMJieHnA.

1.5. Mepen Tem, Kak NoAknuMTL NPUOOP K 3MEeKTPUYEeCKoW CeTU NUTaHus

HeoOX0AMMO KOPMNyC pacxofoMepa COeAMHUTbL C MarucTpanbio 3aLuT-
HOro 3a3eMrneHus.

BHUMAHME! [Meped nodkno4YeHUeM K Ma2ucmpanu 3aujum-
HO20 3a3eMsieHusi Heo6xoodumo yb6edumbcsi 8 omcymcmeuu Ha Hel
HanpsiKeHUusl.
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2. MOAroTOBKA K MOHTAXY

2.1. [ina ycTaHOBKM pacxogomepa Ha obbekTe Heobxoanmo:

- Hann4me ceBobogHoro y4dacCTKa Ha prGOHpOBOﬂ,e Ona MOHTaXa nepBuny-

Horo npeobpasoBatens pacxoga (M1I1) nnn ycraHoBkn npeobpasosBaTte-
new anekTpoakyctudeckux (MI3A);

- Hanu4Me NpPsSMONMHENHBIX y4acTKoB Tpybonposoga Tpebyemon AnvHbI
A0 1 nocne MmecTa yctaHoBku MNM3A;

- HanMM4yne MecTa Ans pasMeLleHnsi BTOPUYHOrO N3MepUTENBHOIO Npeob-
pasosaTtens (Bl1) pacxogomepa.

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

Mocne TpaHCNOPTUPOBKM pacxogomMepa K MecTy YCTaHOBKM MpU OT-
pyuaTernbHOM TemnepaType M BHECEHUS €ro B MOMELLEHWE C MOSIOXK-
TEeNbHOW TemnepaTypon Bo u3bexaHwe KoHAeHcauuu Brarm Heobxo-
AVMMO BblEpPKaTb pacxodoMep B yNakoBke He MeHee 3-X YacoB.

Mpw pacnakoBke pacxogoMepa NpoBEPUTb Ero KOMMMEKTHOCTb B CO-
OTBETCTBMU C NACMOPTOM Ha AaHHbIA Nprbop.
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3. TPEBOBAHUA MO MOHTAXY

3.1. TpeboBaHUA NO yCTaHOBKE NepPBUYHOIo npeoodpa3o-
Batensa u N3A

3.1.1. O6wume TpeboBaHus
3.1.1.1. B mecte yctaHoBku [Nl (M3A) gormkHbl cobntogaTtbes cnegyrowme ycro-
BUSI:
- JaBneHue XUOKOCTU 1 pexnMbl aKcnnyaTaumm Tpybonposoga WCKMo-
yalT razoobpasoBaHmne n/unu ckonneHue rasa (Bosgyxa);
- BHYTpeHHu obbem [l B npouecce paboTbl AOMKEH ObITb BECb 3anon-
HEH XNOKOCTbIO;
- OTCYTCTBYHOT NIMB0 MUHUMATbHbI MyNbCaLUN U 3aBUXPEHNS XKUOKOCTW.
M (M3A) gonyckaetcss MOHTUPOBATb B FOPU3OHTasbHbINA, BEPTU-
KanbHbIN UKW HaknNoHHbIM Tpybonposog (puc.1). Mpu atom M1 (M3A) He
OOSMKHbI pacrnonaratbCa B CaMOW BepxHen Touyke yyacTka Tpybonpo-
Boga. Hanbonee noaxoasuiee MecTo AN MOHTaXa npu Hanuynum — Boc-
Xo4awmm nnbo HUXHUIA y4acToK Tpybonposoaa.

MaA > N9A .
N WRR(p ﬂ
*

Puc.1. PekomeHayemble MecTa yctaHoBkuM 11,

3.1.1.2. Pa3HOCTb BHYTPEHHUX AMaMeTpoB TpybonpoBoda U U3MEPUTESbHOMO
yyactka Nl B MecTax CTbIkOBKM He AormkHa npesbiwaTtb 0,05-DN ans
npsiMbIX n3ameputensHblix ydactkoB (UY) u 0,1-DN agna WY Ttuna U-
KONEHO.
3.1.1.3. lMpwn ntobbIX cxemax YyCTaHOBKN K crnocobax 30HOMPOBaHMS ONSA UCKIO-
YEeHUS BIIMSIHUS BO3MOXHbIX OTSTIOXKEHUA U CKOMSIEHUIN ra3a He peKoMeH-
pyetca yctaHaenmeartb [ Takum obpasom, 4ytobbl MN3A okasanuch B
CaMoMn BEPXHEN UITN HMXKHEN TOYKE OKPY>XHOCTU MOMEPEYHOrO CeYeHUs
Tpybonposoaa.
3.1.1.4. MNpofonbHbIf yron ycTaHoBKM Bpe3Hbix [MOA B npaMonuHenHsin 1Y 6 mo-
XeT 6bITb oT 20° go 70°, pekoMmeHayemoe 3HaveHne — ~ 45°. [pogonb-
HbI/ Yron yCTaHOBKM Bpe3HbIX [TOA 6 — 3T0 yron mexay oCbio BPE3HOro
M3A (HanpaBneHnMeM pacnpocTpaHeHNs yrbTpa3ByKOBOIO fly4a) 1 noc-
KOCTblO, NepnenaukynapHoro ocu Tpybéonposoaa (puc.5). MNpu DN>2000
AvanasoH JONYCTUMbIX 3HAYEeHUM NPOAONBLHOrO yrria YyCTaHOBKW Bpes-
HbIX MOA onpeaensieTcst xapaktepuctmkammn obbekTa pasmelteHna M.
3.1.2. Pa3smelyeHune napbl N3A npyn ogHONy4eBOM 30HANPOBAHUN
Mpwn yctaHoBke MNM3A no guameTpy pekomeHayeTcs pacnonaratb Ux
Takum obpasom, 4yTobbl NpoaonbHas niockocTb MI3A (NNockocTb, Npo-
xogswasa vepes napy MN3A Bgonb ocn TpybonpoBoga) cocTtasnsna c
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BepTukanbto yron f = 45°+10° (puc.2). BoamoxxHo pacnonaratb NM3A ro-
PU30OHTanNbHO.

Puc.2. PekomeHayemMble nosnoxeHusi napbl NMNA3A npu yctaHoBKe no Auva-
MeTpy (oaHoNny4YeBOoe 30HAUPOBaHME).

3.1.3. PasmelyeHune nap MN3A npu gByxsy4eBOM 30HOMPOBAHUM

Mpw gByxnyyesom 3oHAnpoBaHuu NMIA pekomeHayeTcst yCTaHaBNU-

BaTb Ha [N no asym xopaam (puc.3). Nopsaok MOHTaxa ykasaH B pas-
aene 5.4 HacToALWEeN MHCTPYKLUUMN.

NaA1.2
(N2A2.2)

(M3A1.1) (N39A1.2)

X1, X2 =(0,48+0,52) R
napa N3A1.1-N19A1.2 — 1-0 nyy
napa N3A2.1-NN1GA2.2 — 2-0 nyy

Puc.3. NonoxeHue nap Bpe3Hbix MIA npu yctaHoBKe no xopaam (AByxny-
YyeBOE 30HOUPOBaHMeE).
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[onyckaeTcsa yctaHoBKa Bpe3HbIX U HaknagHblx MN3A Ha N1 no ana-
meTpam (puc.4). MNMpu atom napbl N3A ana Z- n V-cxem MoryT pasme-
LLAaTbCS KaK B pasHblX, Tak U B OAHOM NpoaonbHon nnockoctu. Ob6o3Ha-
YeHunss B ckobkax COOTBETCTBYIOT BapuMaHTaM pasmelleHus nap NOA B
O[HOM NPOLOSIbHOM MNNOCKOCTU.

Ha puc.5 nokasaHo nonoxeHune asyx nap N3A B ogHOM NPoAONbHOM
NAOCKOCTH.

N3A2.1
(MAAT.A 1 13A2.2)

N3A1.1
(M3AT.A 1 3A2.2)

NaA2.2 NaA1.2
(NOA1.2 M MAA2.1) ' (M3A1.2 n MIOA2.1)

napa N3A1.1-Nf19A1.2 — 1-0 nyy
napa N3A2.1-NGA2.2 — 2-U nyy

Puc.4. NonoxeHus nap Bpe3HbIX U HakKNagHbIX N3A npu ycTaHOBKe no ana-
MeTpam (AByxJly4eBOoe 30HAUPOBaHMUeE).

Nna3A1.1 Nn3A2.2 Nn3A1.2
- - ol
. RERN -
N\ / : 4
. . \ /
\ / . .
.. N\ /
X ‘N
TN 7
0 7 . / \
\_ . -\
N :
| r 1
Nn3A2.1 Nn3A1.2 Nn3A2.2

Lns V-cxembl emopsbie napbi [MOA uzobpaxkeHb! Wwumpuxoeoul fnuHUed.

Puc.5. NonoxeHue nap N3A ansa Z- u V-cxem npu pasmeLeHU nx B ogHOn
NpoAoNbLHOM NIIOCKOCTU (ABYXSly4YeBOe 30HAUPOBaHUe).
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3.1.4. PasmelyeHune nap MN3A npu 4yeTbipexsiy4eBoOM 30HOMPOBaHUM
Mpu yeTbIpexnyyeBoM 30HANPOBAHUKN Napbl Bpe3HbIX NM3A ycTaHas-
nmnBatotcs Ha [ no 4yeTblpeM xopAam, KOTopble pacrnonaratoTcs npwm

MOHTaXKe ropusoHTanbHoO (puc.6). NMopsiaok pacnonoXXeHust nyvyen MoxeT
ObITb 06PATHLIM.

N3A1.1 N3A1.2
(MOA4.1) (N3OA4.2)

. N3A2.2
(M3A3.1) (M3A3.2)
N3A3.1 N3A3.2
(M3A2.1) (M3A2.2)

NaoA4.1 NMN3A4.2
(M3A1.1) (M3A1.2)
X1=X4= 0,809 R
X>=X3= 0,309 R

napa N3A1.1-Nf1A1.2 — 1-0 nyy
napa MN3A2.1-NN3A2.2 — 2-U nyy
napa N3A3.1-N3A3.2 — 3-U ny4
napa N3A4.1-NN13A4.2 — 4-0 nyy

Puc.6. NonoxeHune nap Bpe3Hbix NM3A npu yctaHOBKe no xopaam (4eTbl-
pexnyyeBoe 30HAUPOBaHMUE).
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3.2. TpeboBaHUA K AfIMHE NPAMONIMHENHbIX Y4aCTKOB
TpybonpoBoaa

3.2.1. na HopmanbHou paboTbl pacxogomMepa A0 NepBOro v nocne nocrnea-

Hero no noToky N3A JOMKHbI BbITb NPSAMONMHENHbIE yYacTkn Tpy6onpo-
BoAa cooTteeTcTBytowen annHbl ¢ DN, paBHbiM DN [N, MuHumansHble
3Ha4YeHUs1 OTHOCUTENBHOM ASIMHbI NPSAMOMMHENHbIX Yy4aCcTKOB AN pas-
NINYHBIX CXem ycTaHoBkM [MOA 1 BMOOB rMapaBrMyeckoro conpoTmene-
HUSA NPU TUMNOBOM MOHTaxe npuBeaeHbl B Tabn.A.1 MNpunoxeHusa A, npu
OTKITOHEHNAX OT TUNOBOrO MOHTaXa Ans ABYXITy4EeBOW CXeMbl 30HAMPO-
BaHus — B Tabnunue A.2.

AnvHa npamonuHenHoro yyactka L [MM] onpegensaeTcsa no ¢op-
Mmyne:

L=N-DN,
roe N — oTHocuTenbHasa AnvHa, BblipaxkeHHas konnyectsom DN un yka-
3aHHada B Tabn.A.1 n A.2;

DN — anameTp ycnosHoro npoxoaa Nl unu Tpybonposoaa B mecrte
ycTaHoBKM MOA, MMm.

BHUMAHME! lNpu usmepeHuu pacxoda peeepcusHO20 Momoka
ece [13A siensiromcsi nepebIMU MO MOMOKY U OJIUHbI MPSIMOJIUHeU-
HbIX y4acmkoe OOJIKHbI orpeodesiimbCsl, UCX00s1 U3 3Mo20 MoJsio-
JKeHusl.

Ecnn npu npegnonaraemom pasmelyeHum N3A He obecneumBatoTca
AJIMHBI NPAMOSIMHENHBIX Y4aCTKOB, YKa3aHHble B [1punoxeHun A, MoxeT
ObITb NpoBeaeHo obcrnegoBaHne obbekTa Ass onpeneneHns BO3MOXHO-
CTK pa3paboTkn NHANBMAYarbHON METOAMKWN BbINOSTHEHUSA U3MEPEHUN C
y4EeTOM YCITOBUN U3MEPEHUS HA AaHHOM OObekKTe.

3.2.2. INuHbI NPSIMONUHENHbIX Y4aCTKOB ANS MMApaBrMyeckoro ConpoTusne-

3.2.3.

HUS Buaa «TepmornpeobpasoBaTesflb COMPOTUBIEHWUST B 3aLLMTHOMN
rnb3e» onpeaensTca No ABYM NnocnegHum ctpokam tabnuy MNpuno-
XeHnst A (ansa 3arnyweHHON Bpes3Ku) Mpu BbINONIHEHUN YKA3aHHOTO B
Tabnuuax cCooTHOLLEHUS

D+ / Ds > 0,1,
roe Dr — guameTp 3almnTHON rMb3bl TEPMOCONPOTUBIIEHNUSA, MM;

De — BHYTPEHHWUI AnameTp Tpybonposoaa, MM.

MPUMEYAHWME. Mpu cooTHoweHun D+ / De < 0,1 gns Tepmonpeob-

pasoBaTens CONpPOTUBMEHUS B 3aLUMTHOW MMrb3e, a Takke Npu COOTHO-
weHnn DN1 / DN < 0,1 anga 3arnylweHHOM Bpe3kM AonyckaeTcsa AfivHa
npaAMonnHenHolx yyvactkoB 0,5-DN go nepBoro v nocrie rnocnegHero
MoA.
CyxatoLiee yCTpoucTBO Buaa «gvadparma» unm «consno BeHTypu», a
Takke nobasa 3agBmkKa OTHOCATCA K BUAY rMOpaBimMyecKkoro conpoTme-
neHusi, 0603HaveHHoro B Tabnuuax MpunoxeHus A Kak perynupytoLas
3aaBWKKa.

3.2.4. MNpwn ycTaHoBKe B TpybonpoBoa nepen nepsBuyHbIM NpeobpasoBaTtenem

ctpyeBbinpamutens (MpunoxeHne M) BO3MOXHO COKpalleHWe ANUHbI
npAMonnHenHoro yyactka Ha Bxoge [l B aBa pasa.
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3.2.5. ina pacxogomepa ¢ BA, yCTaHOBMAEHHbIMX BAOMb OCKM MPSIMOro OT-
pe3ka LY tuna U-koneHo, TpeboBaHnsa kK He06xo0aANMOW AnuHe NPSMOnn-
HEeMHbIX ydacTkoB TpybonpoBoga o un nocne NN He ycTaHaBnuBatoTCs.
TpebyeMble TeXHMYECKMe U MEeTPOSOrMYecKMe XapaKTepUCTUKM pacxo-
aomepa obecneymBatoTcsa KOHCTpykumen NY tnna U-koneHo.

3.3. TpeboBaHUA K pa3mMeLLeHNI0O BTOPUYHOIO U3mMepu-
TenbHOro npeobpasoBartens

B mecTte pasmeuwlenus Bl gomkHbl o6ecneunBaTbes:
- YCNOBMS 3KCMnyaTaumm B COOTBETCTBMM C TpeboBaHMsAMM SKcnnyaTaum-
OHHOW OOKyMEHTauuu;
- BO3MOXXHOCTb NOAKMIOYEHUsT pacxogomMepa K Marmctpanu 3amMTHOro 3a-
3eMIeHUS;
- Hanuuune ceobogHoro goctyna Kk BI.
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4. MOHTAX PACXOOOMEPA C NEPBUYHbBIMU
NMPEOBPA3OBATEJSMU

4.1. MoHTaX nepBUYHOro npeobpasoBartens

4.1.1. Ina moHTaxa [N B TpybonpoBog MOXET MOCTaBASATbLCA NPUCOEONHU-

TenbHas apmartypa: oTBeTHble prnaHLbl, NaTpybKM, KOHYCHbIE Nepexoabl
(ecnn DN nepBu4yHoro npeobpasoBatensd meHblwe DN TpybonpoBoaa, B
KoTopbI ByaeT yctaHaBnusaTbes M111).

4.1.2. MNepen Havyanom paboT Ha TpybonpoBoae B MecTe yctaHoBku I y4acTku

TpyO, KOTOPbIE MOTYT OTKIIOHUTLCS OT COOCHOIO MONOXKEHUS Nocne pas-
pe3aHusa TpyGonpoBoaa, creayeT 3akpenuTb.

4.1.3. [ins MmoHTaxa B TpybonpoBos, driaHuoBaHHbIV 11 1 oTBETHbIE hriaHUbl

Puc. 7.

C npuBapeHHbIMA I'Iany6KaMI/I co6|/|pa+0T09| B €dNHY0 KOHCTPYKUUIO.

1

e
/]

1 — omeemHsbIl pnaHey, ¢ nampybkom,; 2 — 11 (1Y)

COopHO-cBapHasa KOHCTPYKUUA Ans ycTaHOBKU ¢hnaHuoBaHHoro MMM
(WY) B Tpy60nposoA.

Mpw Hanu4nn pasHnubl guameTpoB Tpybonposoaa n UY ana nepe-
xo4a oT bornbllero BHYTPEHHEro AnameTpa Tpybonposoaa K MeHbLLeMY
BHYTPEeHHEMY anameTpy MY MOXHO ncnonb3oBaTb KOHYCHbIE NEPEXOAbI.
Mpn 3TOM ANUHBI NPSMOSTIMHENHBIX Y4aCTKOB MeXAY KOHYCHbIMU Nepexo-
aAamm n Y gormkHbel 6bITb HE MeHee, yka3aHHbIX B Tabn.A.1 nnm A.2.

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

pe3aeTcs y4acTok HeobxoauMow OfvHbI U BMECTO HEro BBapuBaeTcs
KOHCTpYKUMA ¢ priaHuoBaHHbIM M1 nnu BeapHowu IMNI1. MNMpun aTom Hanpas-
nexHwe ctpenku Ha NI gomkHO coBnagaTth C HanpasfieHMeM NOToKa Unu
NPsSIMbIM HanpasfieHMeM AN PEBEPCUBHOIO NOTOKA.

BHUMAHME! Tpun moHTaxxe KATETOPUYECKU 3ATPELAETCA
6pocatb I 1 HaHOCUTBL NO HEMY yAapbl. OTO MOXET NPUBECTYU K BbIXOAY
N3 CTPOS YCTaHOBMEHHbIX HAa HeM M3A.

Mpn moHTaxe B Tpybonposog BBapHoro [ ¢ ycTaHOBMEHHbIMK
NM3A B npouecce cBapku cnegyeT obecneunBatb Temneparypy B Mecte
yctaHoBku NMOA He 6onee 100 °C.
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4.1.5.

CBapka 3reMeHTOB KOHCTPYKUMW, a Takke cBapka KOHCTPYKUMU WU
BBapHoro [l ¢ Tpy6onpoBogoM [OMmKHaA OCYLLECTBNATLCA B COOTBET-
cteum ¢ NOCT 16037 «CoegumHeHust cBapHble cTarnbHbIX TpybonpoBo-
poB». [Npn aToM fomkHa obecneynBaTbCs COOCHOCTb BCEM KOHCTPYKLUMK
N nnockonapannenbHOCTb (prnaHueB, Mexay KOTOpbIMU yCTaHaBrvBa-
etca [Mr1.

4.2. MOHTaX BTOPUYHOIo N3MepuTesibHOro npeoobpasoBa-
Tens

KpenneHne Bl BbINONHAETCA C y4ETOM YCTAHOBOYHbLIX pasmMepos,
ykasaHHbIX B MpunoxeHun b.

4.3. ANeKTPOMOHTaX pacxoaomepa

4.3.1. Mpn nogknioveHun MI3A k BIT Heobxoanmo cobnogaTb COOTBETCTBUE

4.3.2.

AAaHHOMY KaHany naMmepeHus ero coctasHbix Yacten: M1 (M3A), ycTtpon-
ctBa cornacytouwero (YC) npu Hanuyum, 6noka nckposawmTtsl (BA) npu
HanMyuuu n kabenen cea3un.

3aBoackue Homepa [, M3A, YC, B ¢ ykaszaHnem kaHana namepe-
HWS cogepXaTcsa B nacnopTax Ha pacxodoMep M Ha NepBUYHbIE NPeob-
pasoBaTenu pacxoaa.

MapkupoBka kabenen cBs3m napbl [NOA BbINOMHAETCA 3TUKETKAMM
OLHOro LBEeTa, Ha KOTOpble HAaHECEHbl 0gHa MW OBE MOMNEepPeyYHbIX No-
nocbl 6enoro uBeTa.

LiBeT aTnkeTkn 0603HaYaeT NPUHAONEXHOCTb K KaHany N3aMepeHus:

- YepHbI — kaHany Ne 1;
- cepbIn — kaHany Ne 2;
- ronybon — kaHany Ne 3;
- CMHUIN — KaHany Ne 4.

OpHa 6enast nonepeyHasn nonoca 0603HavYaeT NPMHAANEXHOCTb Ka-
6ensa ceasm NOA1, aose 6enble nonepeydHble nonockl — NM3A2 13 napsol
kabenewn, NMerLNX 3TUKETKN OQNHAKOBOIO LBETA.

Pasbembl kabenen cBasu, mecta yctaHoBku [MOA Ha nameputens-
Hbix yyacTtkax (IMM) moryt mapkupoBatbcs Haanucsamu: «M3A1T» un
«M3A2», ob6o3HavarWUMN NPUHAANIEXKHOCTb COOTBETCTBYOWEMY MOA
napbi.

Mpoknagka kabens nutaHusa pacxogomepa u kabenen ceasm BI1-MNOA,
Bl — BHewWwHWe ycTponcTBa (Mpu UX HanMyumn) AosmkHa ObITb BbINOMHEHa
C Y4eTOM YCITOBUW IKCryaTauum pacxogomepa.

Hanpumep, moryT ncnonb3oBaTtbcsa Mapku kabenewn BI1-MN3A:

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

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

4.3.3. Kabenu cBa3n n ceteBomn kabernb No BO3MOXXHOCTU KpensaTca k cteHe. Ce-

TeBOW kabenb NpoknagbiBaeTcd otaenbHO He 6nmxke 30 cm OT ocTanb-
HbIX kabenen. [Jns 3awmnTbl OT MEXaHMUYECKMX MOBPEXOEHUIN PEKOMEHAY-
eTcq Bce kabenu pasmelwiatb B MeTannndeckon tTpybe nnu metannopy-
KaBe.
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4.3.4.

4.3.5.

4.3.6.

4.3.7.

HE [JOIMYCKAETCA npoknagbiBatb kabenun Bl — MN3A n curHans-
Hble Kabenu BHELWHNX CBA3en BONN3M CUNOBbLIX LENen, a npyu Hann4imm
3NEKTPOMarHUTHbIX MOMEX BbICOKOro YPOBHS (Hanpumep, npu Hanmyamm
TUPUCTOPHOrO perynsatopa) 6e3 yknagkm nx B 3a3eMSIEHHbIX CTanbHbIX
MeTannopykaBsax UM meTannmyeckux Tpyoax.

MeTannopykaBsa (TpyObl) 4OMMKHbI ObITb 3a3eMreHbl TOMNbKO C O4HOW
CTOPOHbI — CO CTOPOHBI BIT.

HE PEKOMEHLYETCA npn ncnonb3oBaHUN HECKOSbKMUX pacxono-
MEpPOB NpoknaapiBaTh He3awuueHHble kabenn BI-MNM3A Ha paccTosiHum
6nvxke 1 M gpyr ot gpyra.

He pekomeHayeTcs M30ObITOUHYHO 4YacTb kabenewn cBopaymBaTb KOJb-
Lamu.

BHUMAHMUE! He nonyckaeTtca nameHaTb AnnHy kabenen BN —TMN3A
AN pacxo4oMepoB, NocTtaBnsembix B komnnekte c M1,

Mepen nogknoveHnemM KoHubl kabenen B cootBetcTBum ¢ FOCT 23587
3auMLaoTCa OT M30NAUMK Ha OnvHy 5 MM 1 obnyxmsatotcsa. Kabenn
NponycKalTCa Yepe3 repMoBBOAbl U NOAKITYAKTCA K pasbeMam B CO-
OTBETCTBMU CO CXEMOW, NpuBeaeHHon B NpunoxeHun [ .

Bo unsbexaHne onnaBneHusi NONMITUNIEHOBOM M30MALMM Kabensa cBasn
Bl — MNM3A (Hanpumep, PK75-2-13) He gonyckaeTtcsa kacaHue Tpybonpo-
BOA4A C ropaYyen XuakocTblo. Heobxogmmo TennousonupoBaTtb Tpybo-
NpoBOoA B MecTax KacaHusi nubo ucnosnb3oBaTb Apyron Tun kabens
(Hanpumep, PK75-2-22).

HeobxoammocTb 3aWwmuTHOro 3asemMneHus npubopa onpenensercs B co-
oTBeTCTBUM C TpeboBaHuAMU rmasbl 1.7 «[1paBun yCTpOMCTBa 3NeKTPo-
ycTaHoBOK» ([1Y3) B 3aBUCMMOCTU OT HaNPSPKEHUSI NMUTaAHUS N YCNOBUN
pasmeLleHnsa npmubopa.

3awmnTHOE 3a3eMneHne, a Takke 3a3eMnsolee YCTPOWCTBO
AOSDKHbI yAOBNETBOPATL TpebosaHuam Y. Bo nsbexaHune otkasa npu-
BGopa He gonyckaeTcs B KayecTBE 3aLMTHOrO 3a3eMIIEHMSI UCMOSb30-
BaTb CUCTEMY 3a3eMIIEHNS MOSTHUE3ALUNTDI.

B cootBeTcTBMM C [TYD 3asemndaoWwmin NPOBOAHUK, COEANHSAOLLNIA
npubop € 3a3eMNALINUM YCTPONCTBOM W BbIMOSHAEMbIN MeLHbIM NpPO-
BOAOM C MEXaHM4YeCKOM 3alINTON, OOSHKEH UMETb CeYeHne He MeHee
2,5 MM?2, 6e3 MexaHU4ecKon 3aLmnThl — He MeHee 4 MM2.

3azemnsowmnmn NpPpoBOAHUK NOAKIKOYaEeTCA K KrieMme 3a3eMIeHuns
BIl.

4.3.8. [Ansa 3awuTbl NUHUIK cBs3u npubopa BI1-N3A oT pa3psagoB MOMHUN peKo-

MeHLYeTCA NpMMEHEHMEe crneumanbHbIX YCTPOUCTB 3aluTbl, Hanpumep,
«TKS-B apT1.Ne5097 97 6» npoussoactsa pupmel OBO BETTERMANN.
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5. MOHTAX N3A HA OEUCTBYHKOLUUA TPYBOIMPO-
BO4

5.1. Tpe6oBaHuA K TpybonpoBoay B MecTe MOHTaxa MNIA

5.1.1.

5.1.2.

5.1.3.

a)

6)

B)

TpybonpoBoa B mecTte yctaHoBKM MNMOA gormkeH oTBevaTb cnegylowmm
TpeboBaHUAM:

- OTKNOHEHWE BHYTPEHHErO AnameTpa TpybonpoBoaa B MECTE YCTaHOBKM
M3A He pomkHo npesbiwaTtb 0,015 oT cpeaHero BHyTpeHHeEro AgnameTpa
Tpybonposoaa;

Ha TpybonpoBoae He AOMKHO ObiTb CTbIKOBbIX LUBOB, BMSATUH U APYrnX
noBpeXxaeHnn;

Ha NPSAMOSIMHENHbIX y4acTkax 40 W nocre mecTta yctaHoBku M3A He
OOSMKHO ObITb 9N1EMEHTOB, BbI3blBAlOLUX BO3MYLLEHME MOTOKA XWUAOKO-
CTWN.

Mepen Hayanom paboT MO MOHTaXy pacxogomepa pekomeHayeTcs no-
Ny4nTb JaHHble Ha paboyylo XUOKOCTb (pabounn Ananas3oH pacxona,
TemnepaTypbl U BA3KOCTU) N cepTudmkaT Ha TpybonpoBoa (CTaH4apThl
Ha Tpyby, maTepuan, pasMmepbl, CPOK 1 YCNOBUS IKCNnyaTaumm).

[na pacxogomepa ¢ HaknagHeiMu N3A pekomeHayeTcst OLEeHUTb Ka-
YyecTBO Tpybonposoaa N MecTo yCTaHOBKM [MOA € TOUKM 3peHNSA NPOXOX-
AEeHUs yrnbTpa3BYKOBbIX konebaHun n obecneveHna Tpebyemoro ypoBHs
NPYHMMAEMOro curHamna C MOMOLLbIO MOPTATUBHOMO YrbTPa3ByKOBOro
pacxogomepa-cyeTtdnka «B3J1ET MP».

BHyTpeHHI00 NOBEPXHOCTL TPybonpoBoda B MecTe ycTaHoBKM [MOA

pPEKOMEHOYEeTCs MOKPbIBaTb aKyCTUYECKN MPO3payHbliM 3aLUTHBIM MNO-
KpbITUEM, CTOMKMM NPOTMB KOPPO3UN N OTIIOXKEHUN.
Mpy HanMyun BEpPOSITHOCTM 3apacTaHus BHYTPEHHUX CTEHOK Tpybonpo-
Boga ¢ DN > 300 Mm pekoMeHayeTCs NPUMEHATb KOHCTPYKLMK B COOT-
BeTCcTBMM C [NpunoxeHmem H. YcTaHOBKa Takmx KOHCTPYKUMIA NO3BONSET
nepuoanveckn KOHTPONUPOBATb COCTOSHME BHYTPEHHEN MOBEPXHOCTU
Tpybonposoaa u npy HeobxoauMocCTK ovnLaTth ee. HaknagHoele MNOA pe-
KOMeHOyeTCsl yCTaHaBnMBaTb Ha 3TU KOHCTPYKLNN.

Mpy N3roToBMNEHNM 1 YCTAaHOBKE TaKOM KOHCTPYKLMM AOSDKHbI BbIMNO-
HATbCA crnegytowme TpeboBaHuS:
paguyc KpuBM3HbI NMACTMHbI, HA KOTOPYH ycTaHaenuBaeTcsa [MOA, He
OOJDKEH OTNMYaTbCsa OT paguyca Tpybonposoga 6onee, yem Ha + 0,2 %;
nocrne ycTaHOBKM NnacTuHa, Ha KoTopor pa3mellaeTtcs MNOA, He gormkHa
BbICTYNaTb BHYTPb U HAPY>KY NO OTHOLUEHWIO K BHYTPEHHEN NOBEPXHO-
cTn Tpybonposoaa bonee, yem Ha 0,002-DN;
3a30p Mexay NnacTUHOW, Ha KOTOpYo ycTaHaBnueaeTcs NOA, n cTteHkom
HapPY>KHOro CTakaHa He AOSMKEeH NpeBbIWaTh 5 MM.
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5.2. OnpeneneHve napaMmeTpoB U3MepPUTENLHOIO y4yacTka

[o Havyana moHTaxa MNOA Ha gencTeyoLWMN TPYGONpoBOa AOMKHbI
BbITb ONpeaeneHsbl NapameTpbl UISMEPUTENBHOTO y4acTka — oTpesKa Tpy-
B6onpoBoaa, NnpeaHasHa4YeHHOro anga yctaHosku MNOA.

5.2.1. MNpn onpegeneHnn napameTpoB N3MEPUTENBLHOrO y4vacTka MCMOmMb3y-
I0TCH CpeAcTBa U3MEPEeHUs U NpucrnocobneHuns, ykasaHHble B 1abn.1.
BmecTo ykasaHHbIX B Tabn.1 gonyckaeTcs NpUMeHATb Apyrne cpeacTtsa
n3mepeHuns un npucrnocobreHns, obecneymsaroLne n3mepeHne cooTBeT-
CTBYIOLLMX NapameTpoB ¢ Tpebyemon TOYHOCTbIO.

Tabnuua 1
HanmeHoBaHue u Tnn 0603Haqume, rocT OcHoBHble MeTposiorn4eckme
obopyanoBaHus XapaKTepUCTUKN
MeTp . rocTt427 LleHa gpeneHns 1 mm
MeTanIn4yeckmmn
LUTaHreHUMpKyIb LLI-M-500-01 TOCT166 OcHoBHas norpewHocTsb 0,1 MM
PyneTtka 3MK2-10AHT-1 TOCT7502 LleHa geneHns 1 mm
Yrnomep YO, YO2 TOCT 11197 vinun OcHoOBHas NOrpeLLHOCTb
YT,YH TOCT 5378 He bonee 5’
Tonwmtomep «B3JIET ¥T» MorpewHocTb He Gonee 0,1 Mm
YNbTPa3BYKOBON TY 4213-040-44327050 ’
Ckoba FOCT 11098 LleHa geneHusa 1 mm
(KPOHUMPKyYIb) (-) (-)
LUTaHra ¢ MOHTaXHbIMN
WHA. narotoBneHust -
BTY/IKaMu
Mpucnocobnexune
AN n3aMepeHus yrna WHAa. narotoBneHus -
HaKnoHa

CpenctBa nsmepeHust 40SMKHbl OblTb UCMPaBHbI, NOBEPEHbI U UMETb
AENCTBYOLLME CBMAETENBCTBA UM OTMETKU B hopMyrnsipax (nacrnopTax)
O rnosepke.

Kpome ykasaHHbIX CpeACTB U3MepeHus 1 NpucnocobrieHnn ncnonb-
3yeTcs NPodUIMPOBAaHHbIA YronokK, KapaHgaw Ans pa3MeTku Ha meTan-
nnyecknx TpybonpoBoaax Nnn MeTanamyeckuin KepH.

Bce pesynbTaThl U3MepPEHUN U BbIYUCNEHUI 3aHOCATCS B NPOTOKON
¢ TouHocThio 0,1 Mm. PekomeHayemasa cpopma npoToKona npveeneHa B
MpunoxeHun [.

Mpy MOHTaXe MHOrokaHasnbHOro pacxogomepa (a Takke pacxomo-
mMepa ucnonHeHus YPCB-542 1) Ha kaxgbii KaHan odopmMnsaeTcs oT-
AebHbIN NPOTOKOJT.

B cny4dae, ecnn paboTbl BbINOMAHATCA B HECKOSIbKO 3TanoB, TO Ha
Kaxabl aTan MoXeT opOpMIIATLCA OTAENbHbIM NPOTOKOS, KOTOPbIV 3a-
BEpSAEeTCa COOTBETCTBYHOLMMU noanucamu. B aTnux npotokonax 3anos-
HAKTCH COOTBETCTBYHOLUME NYHKTbI U NPOYEPKUBAIOTCH T€ MYHKTbI, MO KO-
TOpbIM paboTbl HA AaHHOM 3Tane He NPOBOAUSUCE.
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5.2.2. OnpegenexHne cpeaHero 3HadeHus HapyxHoro guametpa NY

CpenHee 3HauveHue HapyxHoro anametpa WY onpepgensetca kak
cpegHee apudmeTnyeckoe pesynbTaToB U3MEPEHUN HapyXHoro awa-
MeTpa (MNn ONNHBI OKPY>KHOCTU NO Hapy>XHOMY AMameTpy) B ABYX ceve-
HuAX yctaHoBku MN3A, nepneHamkynsapHbix ocu LY. MNonoxeHne ceveHni
Hame4daeTca Ha TpybonpoBoae B COOTBETCTBUM C pUC.8.

~0,5-DN->| l=—~ DN—]
I I

| | | |
| | | |
| | | |
1 2 1 2
. .
Z-cxema V-cxema

a) NOSIOXXEHNEe ceYeHn Npu ycTaHoBKE HaknagHbix NMOA

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

6) NonoxeHne cevyeHu Npu yctaHoBke Bpe3HbiX MIA (npu nNpoaonbHOM
yrne yctaHoBku MN3A 6 ~ 45°)

Puc.8. NonoxeHue cevyeHnn gna pasmeweHus NMNIA Ha NY.

5.2.2.1. OnpegeneHne cpegHero 3Ha4YeHnsa HapyxHoro guameTpa LY nytem ms-
MepEeHNA OSIMHbI OKPY>XHOCTU MO HapPY>XHOMY AnameTpy
PyneTkon BbinonHseTcsa onodckiBaHne LY no Tpu pasa B KaXXaom u3
BblOpaHHbIX ceyeHun. PaccumTbiBaeTca cpegHee 3HavyeHue ANWHbI
OKPY>XHOCTU B cedeHnax 1 un 2:

Z Lo i

okp cp1,2 = 3 ’

L MM,

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

Lokp ij — ANWHA OKPY>XXHOCTU NpU i-TOM MU3MEPEHUU B j-TOM ceve-
HUW, MM.
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PaccuntbiBaeTcs cpegHee 3HayeHue anuHbl okpYXHOCTU NY Lokp cp:

LOKp cp1 + LOKp cp2
Lo cp = , MM.

2

Onpep,enﬂeTc;l cpeaHee 3Ha4dYeHue HapyXxXHOro aguametTpa ny
DHapcpZ

L
OKp cp
DHap o =——» MM.

T
PesynbTaTtbl namepeHuin n BbIYUCNEHNN 3aHOCATCA B NPOTOKOS.
5.2.2.2. OnpeaeneHue cpeaHero s3Ha4yeHust HapyXHoro guameTpa LY nytem nps-
MOro U3MepeHnsa guameTtpa

Ha Y B Kaxxaom 13 BbIOpaHHbIX CEYEHUN OTMEYalTCsl BOCEMb TO-

YeK, PaBHOMEPHO PacMONOXEHHbLIX MO OKPY>XHOCTU KaXJoro ceveHus
(pnc.9).

Puc.9. MNonoxeHune Touyek Ha cevyeHuax UY.

B nnockoctax 1-5; 2-6; 3-7 n 4-8 ka)kgoro ceyeHust BbIMOJIHAETCA Mo
Tpy namepenust. Npu namepeHnn ckobon (KPoHLMpPKYNemM) HENOOBUKHbIN
Ly YCTaHaBnMBaeTCs B OTMEYEHHYI0 Ha noBepxHocTn MUY Touky, a no-
ABWXKHbBIN NepeasuraeTcsl OKONO NPOTUBOMEXALLen TOYKM OO Tex nop,
NMOKa MOABWXHbIN Lyn CKOBbl (KPOHUMPKYIS) MakCMMarnbHO He BblOBU-
HeTCs No HanpasneHuto K nosepxHocTtn LY. [lonyckaeTcs NnpoBoaUTb U3-
MEepPEHNA C NOMOLLIbIO KPOHLMPKYIIS U PYJIETKN.

CpegHee 3HaveHue HapyxHoro gnametpa LY B ceveHusax 1 1 2 pac-
cuyuTbiBaeTcs no oopmyrne:

D _ 2 Dup

Hap cp1,2 — 12 ,» MM,
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roe Duap cp1,2 — CpefHee 3HaveHne HapyxHoro anameTtpa Y B 1 n 2 ce-
YEHUN, MM;

Dhap ij — HApy>XHbI gnameTp WY npu i-ToM namepeHuu B j-TOM ceve-
HUW, MM.

PaccuntbiBaeTtcsa cpegHee 3Ha4deHue HapyXHOro aunametpa ny
DHapcpZ
D ,+D

Hap cp Hap cp2

Diap cp = > , MM.

Pe3yanaTb| VI3MepeHVII7I N pacyeToB 3aHOCATCA B NMPOTOKO/J1.

5.2.3. OnpegeneHune cpeHero s3Ha4yeHusi HapyxHoro anametpa MUY B npogonb-
HOWM NSIOCKOCTK ycTaHoBKK [MOA npu yctaHoBke MN3A no guameTpy

M3mepeHne HapyxHoro anameTtpa WY B nNpogonbHOW MNOCKOCTU
ycTaHoBkM NM3A, npoxoasien yepes mecta yctaHoBku M3A n ocb LY,
BbIMOMHAETCS C NOMOLLbIO CKOObI (KpoHUMPKYNs). Ha Y (Tpybonposoae)
B KaXXAOM 13 BblOpaHHbIX ceYeHnn 1 n 2 oTMeYarTCa TOYKU, B KOTOPbIX
npegnonaraetcsa ycraHoBka M3A. B aTUX ToYkax KaXkaoro ceveHuns Bbl-
NOSIHAETCHA NO TPU U3MEPEHUSA HapYXXHOro AnameTpa. [pu namepeHun
HenoABWXHbIN LWy CKOObI (KPOHUUPKYNS) YCTaHaBMBaETCA B OTMEYeEH-
HYI0O Ha noBepxHOCTUM UMY TO4Ky, a NOABWXHbLIN NepensBuraeTcss OKOsMo
NpoTUBOSIEXALLEN TOYKM O TEX MOP, NOKa NOABWXHbIN LN CKOBbI (KPOH-
LMPKYNSA) MakCUManbHO He BbIABMHETCH MO HanpasfeHNo K MOBEPXHO-
ctn NY. [lonyckaeTca NpoBOANTb U3MEPEHNSA C MOMOLLbIO KPOHUMPKYNS
N pyneTku.

CpegHee 3HayeHue HapyxHoro anameTpa LY B BbIBpaHHbIX TOYKaX
ceyeHun 1 n 2 paccuntbiBaeTcsa No popmyne:

ZDI'IGA i

DI‘ISA cpl2 = —3 ) )

roe Dnisacp1,2 — CpegHee 3HayeHue HapyxHoro agnameTtpa LY B npoaosb-
How nnockocTu MN3A B 1 1 2 ceyeHnn, Mm;

Dnaaij — HApYXHbIN anameTp NY B npogonbHon nnockoctu M3A npu
I-TOM N3MEPEHUN B j-TOM CEYEHUN, MM.

PaccuntbiBaeTcs cpefHee 3HayeHwe HapyxHoro guametpa LY B
npogosnibHon nnockoctn MN3A Dnisa cp:

Droa ep1 T Dnisa cp2

DI‘IC—)A cp — 2 » MM.

PesynbTaTtbl namepeHuin n pac4eToB 3aHOCATCS B NPOTOKOJT.
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5.2.4. OnpegeneHune koaddpurUneHTa UCKaXKEHNSA aKyCcTUYeCcKon 6asbl
Mo pesynbTatam namepeHun napametpos UY onpegensietca koad-
PULMEHT NUCKaXXEHNA akycTnyeckon 6asbl pacxogomepa Ke:

Ke = Dniaa cp/ DHap cp-
Nocne aToro npoBepAeTCd BbINOJIHEHNE YCITOBUA:
0,985 <Ke< 1,015.

Mpn HEBLINOMHEHMM OAHHOTO YCNoBuUsA BblOpaHHbINM y4acTok Tpybo-
npoBoAa NPU3HaeTCs HeNpPUIrogHbIM A58 YCTaHOBKW Ha HeM [OA ans ue-
nen KOMMep4eCcKoro yyeTa.

5.2.5. NamepeHune TonwmHbl cTeHkn NY

TonwmnHoMepom BbINOSTHAOTCA MO TPY M3MEPEHMSA TONLLMHBLI CTEHKM
NY B Toukax 2, 4, 6, 8 (pnc.9) Kaxxaoro ceyeHus.

CpefnHee 3HayeHue TOMWMHbI CTEHKU B ceYeHusax 1 u 2 paccunTbl-
BaeTcd no goopmyne:

_ Zh(:'r ij

hCT cpl1,2 — 12 ’ ’
rae her cp1,2 — cpegHee 3HadeHue TonuwmHbl cTeHkn Y B 1 n 2 ceve-
HUN, MM;
her ij — TONWWHa cTeHkn UY npu i-TOM n3mepeHun B j-TOM cede-
HUN, MM.

PaccuntbiBaeTcs cpegHee 3Ha4YeHue TOSLWMHbI CTEHKN NY:

hCT cp1 + h
cTcp = 2

cT cp2

h , MM.

PesynbTaTbl nUamepeHui n pacyeToB 3aHOCHTCS B MPOTOKOS.
5.2.6. OnpeneneHune skBMBaneHTHoOW wepoxoBaTtocTn NY
[aHHbIn NapameTp onpenensawT TONbko npu yctaHoBke MOA no
anameTpy.
3HayeHne 3KBMBANEHTHOWN LLEPOXOBATOCTN BHYTPEHHEN NOBEPXHO-
ctn NY ds onpegensietcs no 1abn.2 n 3aHOCUMTCS B NPOTOKO!.
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Tabnwuua 2

MaTepuan Tun Tpybbl M COCTOSIHME BHYTPEHHEN NOBEPXHOCTU do, MM
ny
TlatyHb, Meqp, aniomuHmg, HoBas 6e3 ocagkoB < 0,03
nracTMacchl, CTEKNO, CBUHEL]
HoBas becluoBHas:
- XONOAHOTAHYTast < 0,03
- ropayeTaHyTas <0,1
- NpoKaTHas <0,1
HoBag ceapHas <0,1
C HesHaunTenbHbIM HarneToOM PXXaB4YMHbI <0,2
Cranb P>xaBas <0,3
BbuTymMnHMpoBaHHas:
- HoOBasi < 0,05
- OGbIBLIAA B 3KCnnyaTaumm <0,2
OumnHkoBaHHas:
- HoBad < 0,15
- BbIBLLASA B 3KCMIyaTauum <0,18
HoBas 0,25
q P>xaBas <1,2
YIyH C Hakunblo <15
BbutymnHnpoBaHHas, HoBas < 0,05
AcBoLemeHT O6nuuyoBaHHas 1 HeobnuUoBaHHas!, HoBast < 0,03
HeobnuyosaHHas, B 06bIYHOM COCTOSIHUM 0,05

5.2.7. OnpegeneHne KNHeMaTU4YeCKON BA3KOCTU

[aHHbI napameTp onpefenseTcs  BBOAUTCSA B NPMOOP TOMbKO Npu
ycTaHoBke MOA no gnametpy nnu Boonb ocu notoka (U-koneHo).

KuHemaTtunyeckasa BA3KOCTb ANA BOAblI onpegensieTcs no tabnuue
MpunoxeHns E. [Ina 3T0ro BbIACHAETCA ANana3oH U3MeHeHns TeMmnepa-
Typbl BOAbl B TpybonpoBoAe B YCNOBUSAX 3KCMNyaTauuu, paccymTbiBa-
eTcsa cpedHee 3HayeHue TemnepaTypbl Bogbl U No Tabnuue onpeaens-
€TCs 3HaYeHMe KNHEMAaTUYECKON BA3KOCTU AN 3Ton Temnepatypbl. 3Ha-
YyeHue 3aHOCUTCS B MPOTOKON.

Ana apyrnx >KMOKOCTENW KMHeMaTudeckasi BA3KOCTb onpeaensdercd
cornacHo NOCT 8.025 vnun namepsaetcsa no otobpaHHom npobe BUCKO3U-
meTpom (BY, TOCT 1532).

5.2.8. 3HauyeHua Opyrmx napameTpoB, HeobxoauMblx Ansi paboTbl pacxono-
Mepa, onpeaenaTca nocne ycraHosku N3A Ha NY (Tpybonposog). Me-
ToAMKa onpeaeneHns aTux napaMeTpoB N3MNOoXeHa B CneayoLlwmx pasge-
nax HacTosLLEero JOKyMeHTa.
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5.3. Nopsapok paboT npn MOHTaXe HaknagaHbix NMOA

5.3.1. Ha WY B panoHe ceveHnin 1 n 2 (puc.10), roe onpegenanvcs napameTpbl
WY, 3aumwatotcs 4o YNCTOro MeTanna ABa ydacTka NnoBepxXHOCTU Tpybo-
npoeoga. lnowaap 3auvwaemMblX MNNOWAA0K [OMKHA ObiTb TakoMW,
4TO6bI NM3A MOXHO 6bINIO NepemMeLLaTh NO 3a4nLLIEHHON MOBEPXHOCTU Ha

paccTosHue AnuHbl kopryca MN3A B nobyto CTOPOHY.

Mpn yctaHoBke OA no V-cxeme nnowiagknm AOSMKHbI pacnona-

raTbCsl N0 OOQHON CTEHKe BAOMb TpybonpoBo4a Ha pacCTOsIHUK, PaBHOM

DN, mexay cepeguHamm yyacTtkoB (BOonb ocu UY), npu yctaHoBKe Nno
Z-cxeMe — Ha rnpOoTMBONMONOXHbIX CTeHKax MUY Ha pacctosHum 0,5-DN.

5.3.2. [OA nogkntoyaloTcs K pa3bemam COOTBETCTBYHLEero kaHana Bl (KaHan

1 — KaHan 4) B COOTBETCTBMM CO CXEMOW COEAUHEHUs pacxogomepa

(MpunoxeHune N Takum obpasom, 4Tobbl cooTBeTCTBYHOWMI MDA pacno-

narancea nepsBbiM MO NOTOKY M Obln NOAKMOYEH K KOHTakTam PEAL.1,

PEA1.2, a gpyrow 13 napbl — BTOPbIM MO NOTOKY M Oblf NOAKMOYEH K KOH-

Taktam PEA2.1, PEA2.2.

5.3.3. BknovaeTtcsa nutaHne pacxogomepa. OTkpbiBaeTca MeHio HacTtpoukm /

OcHoBHble napameTpsbl / NMapameTpbl UY 1 ycTaHasnmBaeTcs:

- LoKp — cpegHee 3Ha4YeHne OJIMHbI OKPY)KHOCTM MO HapY)XHOMY AMaMeTpy
NY Lokp cp NI DHap (Ouam. HapyXHbINA) — CpedHee 3HayYeHne Hapyx-

Horo anameTpa NY Duap cp;

- Dnaa— cpefHee 3HaveHne HapyXHoro agnameTtpa 1Y B npoaonsHoOm nioc-

kocTu MIA Dnisa cp;
- MaT. cT. — maTepuan cteHku NY;
- heT — cpegHee 3HaveHne TonwmHbl CTeHKN LY her cp;
- MaT. nok. — matepwuan nokpbitus NY;
- hnok — TonwuHa nokpbiTua NY;

- d — 3HauyeHne SKBMBANEHTHOW LLEPOXOBATOCTM BHYTPEHHEN CTEHKM WY

ds;

- V — 3Ha4YeHMe KNHEMaTUYECKO BA3KOCTU XXMAKOCTM B TpyGONpoBoAE;

- U — 3Ha4eHne haszoBon ckopocTu napbl M3A.

Pacxogomep aBTOmMaTtuMyecku ycTaHaBnvBaeT Tpebyemble napa-
MeTpbl o6pabaTbiBaemoro curHana. [luanasoH aBTOMaTUYECKOro pery-
NMPOBaHNS paccyMTaH Ha 3HauYUTeNbHble U3MEHEHUS] Kak NapamMeTpoB
paboyen XNOKoCTU (TemnepaTypbl, AaBNEHMs!, aKyCTUYECKOW Npo3pay-

HOCTM M T.4.), TaK N YCINOBUN €€ TeYEHUs.

BHUMAHME! Ha obbekTe akcnnyaTaumMm MoryT CyLecTBoBaThb Unu
BO3HWKHYTb B Mpouecce ero akcnsyatauum gakrtopsl, B pe3yrnbTaTe Ko-
TOpbIX AMana3oHa perynmpoBaHunsa byaeT He4oCTaTOuYHO Ans obecneve-
Hna Tpebyembix napameTpoB Y3C (npu UsoHp — Bbicokoe 1 Kyc = 63,
Pcurn <3000). K Takum paktopam OTHOCATCHA OTIOXKEHUSA HA BHYTPEH-
HUX cTeHKax TpybonpoBoaa, NOBbLILEHHOE COAEpXXaHNe rasa unn mexa-
HUYeCKUX Npumecen (B3secen) B paboyen XnakocTtu, NoBbILLEHHbI YpO-
BEHb Nynbcauun noToka un T.4. Hannune gaHHbIX akToOpoB MOXET Npu-
BOOUTb Kak K YBENMUYEHUIO MOrpeLLlHOCTN U3MEPEHUS pacxoda, TakK U K

NOMHOMY MpeKpaLLeHNo N3MEPEHNIA.

Mpw NpaBUnbHO YCTAHOBMNEHHbIX NAapaMeTpax Pacxo4oMep OOSKEH

HayaTb OTODpaXKeHNe N3MepPsIeMOro 3Ha4eHUs: pacxoga.
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5.3.4. 3nyvarowas noBepxHOCcTb 06omx MN3A napbl cMa3biBaeTCs KOHTAKTHON
cmaskon. PekomeHgaumm no NnogroToBKe N UCMONb30BaHMIO CMas3sKku Npu-
BefeHbl B [MpunoxeHun I1.

OpawuH n3 napsl MNM3A, npuTupasl, ycTaHaBnMBaeTCs B cepeaivHy 3a4u-
LLleHHOM nrowagkm B cootBeTcTBuMm ¢ puc.10 u 3akpennsetTcs ¢ Nomo-
LLIbI0 MOHTaXXHOW CKOObI (KoTOopasa Anst 3TOM Lenu AommkHa 6biTb NpuBa-
peHa k Y) nnn xomyTom 13 ctanoHom rubkomn neHtol. Ha Y otmevaetca
NoNoXXeHne puUcok Ha 6oKOBbIX CTeHKax aToro MNOA.

Hanpaenenve [NonoykeHne 3aunLleHHble MNonoxxeHve
rnoToka pucku MNMNOA1 nroLwaaxku puckm MNMNOA2
MNoA1 NoA2
< \ 4
| |
| |
i /| \
I |
| |
B - — - N — A
I |
Ocb 1 L
TpybonpoBoga ! !
\ | [
KaGenb Br-MOA1T / Kaberb BIMN-M3A2
Puc.10. NonoxeHue HaknagHbix MNIA Ha TpybonpoBoae (Nnpu ycTaHOBKe Nno
V-cxeme).

Opyron MN3A yctaHaBnuBaeTcs, NpuTMpasi, B cepeanHy BTOpon 3a-
YMLLEHHOW nrowagkm u 3akpennsetca Ha LY nnbo ¢ nomoLllbo npmea-
PEHHON K TPy6onpoBoaY MOHTaXXHOM CKOObI, TMGO XOMYTOM U3 CTanbHOM
NEHTHI.

5.3.5. iamepsieTcs oceBas 6a3a npubopa — paccTosiHue MeXay akyCTUY4ECKUMU
ueHTpamu napbl MN3A (puckamy Ha BGOKOBbLIX CTeHkax) Baonb ocu UY.
Mpn yctaHoBke MNM3A no V-cxeme paccTtosiHMe M3mepsieTcsl Henocpea-
cTBeHHoO. lNpn yctaHoBke no Z-cxeme WY nocnegoBaTenbHO ONosicbiBa-
eTCA pyneTkon 4Yepesd OoTMETKM nonoxeHus pucok NMIOA1 n MNMI3A2. lMNpu
3TOM MO pyneTke No cTeHke TpybonpoBoga NPOBOAATCA NIMHUM 4O nepe-
ceyeHnst ¢ obpasyluien, npoxoasuwen yepes npotusonexawwmm NMIA
(ycrnoBHOM NMHMEN Ha NOBEPXHOCTW TpybonpoBoga, napannesibHON ero
ocun). PyneTkon namepsieTcst pacctoaHve mexay nonyayramv Baosnb 06-
pasyloLLmMX U BblYMCISETCA cpeaHee 3HavyeHue. PesynbTtaT 3aHOCUTCS B
NPOTOKOJT.

5.3.6. MNpun mMoHTaxe HaknagHbix MOA gns 2-ny4eBOro 30HAMPOBaHMS NOTOKA
onepaunn no n.n.5.3.1-5.3.5 BbINoNHANTCS Ana Kaxxgow napbl MN3A.
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5.4. NMopsapok padboT npyn MOHTaxe Bpe3Hbix MIA.

Ha HapyxHon noBepxHocTu NY B mecTax, rge onpegensnucb napa-
mMeTpbl Y, HAHOCATCA NTMHUKN OKPY>XHOCTU ceveHun 1 n 2 (puc.11,a):

- Ha paccTosAHUn 0,87 -Duap cp — ANA ycTaHOBKM [TOA no xopaam;
- Ha pacCTOAHUN Duap cp — 4N ycTaHoBkM NM3A no guameTtpy.

Mpwn aTom yron npogonsHon yctaHoBku MN3A nonyyaetcs 6 = 45°,

5.4.1. PasmeweHune MN3A no xopae
5.4.1.1. [ins onpegeneHnst mect yctaHoBkM MNMOA Ha HapyXHOW noBepxHOCTN NY

54.1.2.

B ceyeHun 1 onpeaensaeTca onopHas (BepxHsas) Touka A (puc.11,6). Ot
TOYKM A BOOMb JIMHUU OKPY>KHOCTU ceyveHnsa 1 B obe CTOPOHbI OTMeps-
1,047-D +h

Hap cp cTCcp

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

HaKepHMBaloTCS.

M3 Touek B u C C NOMOLLLIO NIMHENKU WAM KECTKOro npoduns
(yronka, weennepa u T.n.) NPOBOAATCA NUHUK, napannenbHblie ocu Y,
[0 nepeceyveHnst C NMHUEN OKPYXHOCTU ceveHuns 2 — Toukn D n E cooT-
BETCTBEHHO (puci1a).

[ns npoBepKn NpaBUbHOCTU BbIMOMTHEHHbBIX onepauun n3 Tovek B
n D BOOMb NIMHUI OKPY>KHOCTU CEYEHWUI B pa3Hble CTOPOHbI OTMEPSAIOTCA
ayrn anvmHon (1,047 -Duapcp + hercp) M (2,094 -Duap cp — Nercp). KOHUBI Ayr
AOMKHbI COBNACTb.

Mpn OBYxSly4eBOM 30HAMPOBAHUM MNOTOKA U pasmeLleHun NepBoro fy4va
BblLLe BTOPOro Ansi yctaHoBku napbl N3A1.1 / NM3A1.2 MOXHO MCNOSb-
30BaTb COOTBETCTBEHHO TOYkM B 1 E nnbo toukm C n D.

[nsa pa3meTkyn BTOPOro fnyda BHU3 MO JIMHUM OKPY>KHOCTU ceveHuns 1
oT Toukn B otmepsieTcsa gyra BF = (0,524-Duap cp — hercp), @ OT TOUkM F —
ayra FG = (1,047-Duap cp + herep). Toukn F n G HakepHuBatoTcs. AHano-
rM4yHas npouenypa pasmeTku nposoamTcsa u3 Toudkm D. Toukm H n K
HaKepHUBaOTCS.

[nsa npoBepky NpaBuUNbHOCTM BbIMNOMHEHHbLIX onepauun nu3 Toyek F
1 H BOOMb JIMHNIN OKPYXXHOCTEN CEYEHUI B pasHble CTOPOHbI OTMEPSIKOTCS
oy anuHon (1,047-Duap cp + herep) M (2,094 -Duap cp — hercp). KOHUBI yr
AOJSDKHbI COBMACTb.

Ecnu ansa N3A1.1 BeibpaHa Touka B, a ana N3A1.2 — Touka E, To B
KayecTBe MecCT ans yctaHoBku napbl NM3A2.1/MNBA2.2 ons BTOpOro ny4a
HeobXxoaUMO NCMONb30BaTb COOTBETCTBEHHO TOYKM F 1 K.

Ecnu ona MNMN3A1.1 BbibpaHa Touka C, a ans N3A1.2 — Touka D, 10
ansa NOA2.1 ncnonbayetca Touka G, a ansa NMN3A2.2 — Touka H.
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/
/
|
—_— |
HanpasrfeHne \
noToka \
\
\ L.
nnvmns / nnvns /
OKPY>KHOCTH OKPY>KHOCTM
ceyveHue 1 ceyeHune 2

a) pacnonoxeHue Toyek pasmeTkm Ha 1Y

C (E) B (D)

B (D)

B) B4 NO HanpaBJieHUO NOTOKa Npn yCtaHOBKE Mnap M3A no anameTpam

Puc.11. Cxema pa3meTKkM Ha NOBEpPXHOCTU TpybonpoBoaa ANs YCTaHOBKMU
nap Bpe3Hbix MIA.

Ha puc.11,6 n puc.11,8 B ckobkax ykasaHbl 0603Ha4YEHUS TOYEK Ha
TNIMHUN OKPYXXHOCTW cedeHuns 2.
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5.4.2.

PaamelueHune MNMN3A no gnameTpy

5.4.2.1. Ina onpegeneHusa mect yctaHoBku [MOA Ha noBepxHocTu LY Ha nnHum

OKPY>XHOCTU B cevyeHun 1 onpepnensieTcs onopHas (BepxHsist) Touka A
(pnc.11,8). OT TOYkM A BOOSMb JIMHUW OKPY>XHOCTU OTMepsieTcs ayra
AB = 0,393-Duap cp, OTMEYEHHAA TOYKa B HakepHuBaeTcs.

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

N3 Touek B 1 G C NOMOLLbIO NIMHENKU UMW XKECTKOro npoduns
(yronika, weennepa v T.Mn.) NPOBOAUTCA NUHUK, napannenbHblie ocu Y,
[0 fnepecevyeHnss C NMHUEN OKPYXXHOCTU cedeHus 2 — Toukn D mn K
(puc.11,B).

[ns npoBepkn NpaBUbHOCTU BbIMOMTHEHHbBIX onepauun n3 Tovek B
1 D BOONb JIMHWI OKPYXXHOCTEN CeYEHUN B pa3Hble CTOPOHbI OTMEPSIOTCA
ayrm onnHoun 1,571 -Duap cp. KOHUbBI Ayr OOMKHBI COBMNACTb.

B kauecTtBe mecT ansa ycraHoku napbl [N3A1.1 / MOA1.2 MOXHO mc-
nofib3oBaTb COOTBETCTBEHHO TOYkM B 1 K ninbo Toukm G u D.

5.4.2.2. [1nsa pa3meTkM BTOPOro ny4a (npu ABYXJSTly4EBOM 30HANPOBAHMUM NOTOKA)

BHM3 NO JIMHUN OKPY>XHOCTU ceyeHmsa 1 oT Toukm B oTmepsieTca gyra
BF = 0,785:Duap cp, @ 0T Toukn F — ayra FGC = 1,571-Duapcp. TOukm Fn C
HakepHMBalTCA. AHanorumdHasi npouegypa pasmeTknm NpoBOAMTCS M3
Toukn D. Toukn H n E HakepHuBatoTCcA.

[ns npoBepkn NpaBUNbHOCTU BbIMOMHEHHbIX onepaunn n3 Todvek F
1 H BOOMb JIMHNIN OKPYXXHOCTEWN CEYEHU B pasHble CTOPOHbI OTMEPSOTCS
ayrn annuHon 1,571-Duap cp. KOHUBI Ayr AOKHBI COBNACTb.

Ecnu ansa NMN3A1.1 BoibpaHa Touka B, a ansa N3A1.2 — Touka K, To B
KayecTBe MecCT ans yctaHoBku napbl NMN3A2.1/NBA2.2 ons BTOpOro nyya
HeobxoaMMO NCNonNb3oBaTb COOTBETCTBEHHO TOYkM C 1 H.

Ecnn ana MNM3A1.1 BbibpaHa Touka G, a ansa N3A2.1 — Touka D, 10
ansa MNOA2.1 ucnonbayetcd Touka F, a ana NMN3A2.2 — Touka E.

Pasmepbl Onst pasmeTkn Npu pasfnMyHbIX CXemax 30HAMPOBAHUSA
npuBeneHbl B Tabn.3.

Ta6nuua 3
PaccrosiHue
Cxema [nuHa ayrm mexay
30HOMPOBaHMS ceyeHusaMu
1mn2
BFGC,;
) BAC; DE; FG; DHKE; BF; CG; DH;
AB; AC HK FBACG:; EK
no xopae HDEK 0,87'DHap cp
1,047-D,opcp +Nerep  |1,047-Disap op +{2,094-Diap cp —|0,524-Disap op —
2 her cp her cp her cp
AB: AC BFG; BACG; | FBAC; FGC; | BF; CG; DH;
no avameTpy ’ DEK; DHK HDE; HKE EK Dhap cp
0,393‘DHap cp 1,571‘DHap cp 1,571'DHap cp 01785'DHap cp
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5.4.3. YcTaHOBKa MOHTaxHbIX naTpyokos MOA Ha NY

M3 nnoTHoro matepmana (KapToH, BaTMaH 1 T.4.) No Npodunio oT-
BepCTMs B Topue (npuneratwowemMm K TpybonpoBoay) MOHTaXHOro na-
Tpybka MNM3A BbipesaeTca wabnoH Gyaywiero annMNTUYECKOro oTBep-
cTnsa. PaameyvaloTcsa ero ocu n LEeHTp.

LleHTp wabnoHa nooyepenHO COBMELLAETCH C LeHTpamu Byayuimx
oTBepCcTUN nop yctaHoBky MNIA (OByMSA HakepHEHHbIMW TOYKaMW, Haxo-
ASLUMUCA COOTBETCTBEHHO B CeYeHUsIX 1 U 2 Ha npOTMBOMONOXHbIX
CTeHkax Tpybonposoaa). [Npu aTom npogonbHasa ocb WwabnoHa AomkHa
ObITb NapannensHa ocu Tpybonposoaa.

Mpodhunum Byayumx oTBEPCTUM 0BBOASATCA Ha NOBEPXHOCTU CTEHKU
Tpybonposoga. o HameYeHHbIM annuncam Bblpe3atoTcs (BbiCBEPNNBaA-
I0TCS) OTBEPCTUSA B CTEHKE TpybonpoBoaa u yCTpaHAKTCS HannbIBbI, 3a-
yCeHLbl, rpag Ha Kpasix OTBEPCTUN.

MoHTaxHble naTpybkm [1OA npuBapuBatoTcss Ha TpybonpoBoA
(cBapka BbINonHAETCs B COOTBETCTBUM C TpeboBaHmamu MNpunoxeHus K
unu cneumanbHbIMK TpeboBaHUSMW BeOOMCTBA, IKCNIyaTUpyoLero
Tpybonposoa). Ansa atoro (puc.12,a):
npeaBapuUTENbHO CHSAB MOHTaXHble BTYIIKMU, Yepes3 OTBEPCTUS B CTEHKAX
Tpybonposoga NponyckaeTcs LWTaHra;

- Ha OQMH M3 KOHLIOB LUTaHIM HageBaeTCsl MOHTaXxHbIN naTpybok MNM3A;
- cBapKkon B 2—3-X ToYKax naTpybok npuxeaTbiBaeTcs Kk UNY;

Ha OpYyron KOHeu LUTaHrM HageBaeTCA BTOPOW MOHTaXHbIM naTpybokK
M3A n Takke npuxsatbiBaeTcd kK LNY;

- yb6eamBLUMCh, YTO CKONb3siLLas Nocagka LTaHr B naTpybkax coxpaHeHa,

naTpyoku NpMBapmBalOTCsA C COXPaHEHNEM CKOMb3SLLEN NOCaaKM.

Matpy©6ku NMNI3A npusapusatotca k Y Taknm obpasom, 4ToObI OTBEP-
cTusa B natpybkax u Y cosnaganu. lNepsbin N0 NOTOKy naTpybokK npuea-
pvBaeTCHa B TakOM NOsioxXeHuun, 4tobbl NMN3A B HEM ycTaHaBnmBancs no
MOTOKY XXMOKOCTU, @ BTOPOM — NPOTUB NOTOKa (puc.12,a).

Mpn cBapke OormkHa obecnevymBaTbCA COXPAHHOCTb BHYTPEHHEWN
pe3bbbl NaTpyoOKOoB.

BHUMAHMUE! 3ATMPELAETCS npueapueamb MOHMaXHbIe na-
mpy6ku ¢ ycmaHoesieHHbIMU 8 Hux [13A.
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Ceapka

Ceapka

a) NosiIoXXeHne MOHTaXHbIX naTpybkos MN3A Ha NY
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rnpu ycmaHoske N3A o xopoe npu ycmaHoeke N3A no duamempy
6) onpeaeneHne cMeLeHnsa 0Cn akyCTUYECKOro KaHana

1 — wmaHea; 2 — cmsixxka; 3 — MOHmMaxxHbIU nampybok MN3A; 4 — UY.

Puc.12. OnpeneneHve napametpoB yctaHOBKU NMIA Ha WNY.
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5.4.4. OnpegeneHune 6a3bl npudopa Le (paccTtosiHe mexay uanyvatowmmm no-
BepxHocTamu M3A) ogHum 13 aByx cnocoboB
5.4.4.1. Cnocob 1
B oavH 13 MOHTaxHbIX NaTpybkoB yctaHaBnueaeTcs MNOA. B npoTtu-
BOMOMOXHbIM NaTpyboOK wWTaHra BCTaBMsieTCs TakMMm o06pas3om, 4TOObI
CBOWM KOHLIOM OHa ynepriacb B U3Sy4atoLLyt0 MOBEPXHOCTb YCTaHOBIEH-
Horo M3OA. Ha BbICTynawLwmin KOHeL, WTaHMM HageBaeTCsa MOHTaXHas
BTYJKa 1 3aKpennsaeTca Ha WwTaHre B nocagodHom oteepctum NOA B na-
Tpybke. lNMocne 3Toro wWrtaHra BbITAaCKMBAETCH N U3MEPSETCS LUTaAHreH-
LUMPKyneMm, pyneTkon unm ckobon pacctogHue mexay TOpLOM LUTaHMM U
TOPLUOM MOHTaXHOM BTYMKW. Takke LWTAHTEHUMPKYNeM wnamepsieTcs
AnNnHa norpyxHomn vactn MNOA Lny — pacctogHue OT uanydarowen no-
BEPXHOCTWN OO ONMOPHOM KOSbLEeBOW nrockocTu (puc.13).

Y

- Lk

B | AYy——>
1

[

L L

]

M3nyyarow,as N10CKoCTb

a) 6e3 HakuOHoU 2aliku

H ——— | ny———>

11

_

M3nyyarouLan naocKoCTb

6) ¢ HakudHou 2alikou
Puc. 13. Bug Bpe3Horo MN3A.

PacctosiHne Le mexay manyvarowwmmmn nosepxHoctamu napbl MNMOA
onpepgenseTcd no popmyne:

L6 = Ltt— Lny, MM,

roe L1t — pacctosiHnme mexay TOpUOM LUTAHMM U TOPLOM MOHTaXXHOW
BTYJIKW, MM;
Lnu— gnvHa norpyxHown vyactu MN3A, mm.
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5.4.4.2. Cnocob 2

N3mepsieTca anvHa ob6omx AaTYMKOB — pacCTOSIHUE OT U3nydatoLuem
NOBEPXHOCTU 0 NPOTUBOMOSIOXHOW NAIOCKOCTM KOPNyca Unu LecTurpax-
Hou ranku ans MNM3A ¢ HakuaHon ravikon (puc.13). Janee oba MNOA napsbl
yCTaHaBMNMBaTCA B NaTpybKkm U n3mepseTca pacCcTosiHue Mexay Yyka-
3aHHbIMK nriockocTamu raek MNI3A. MNpu aTom Le onpegensietca no gop-
Mmyne:

L6 = Loew — Lk1 — Lk2, MM,

roe Losw — pacCcTosiHne Mexay nnockoctamm raek NoA, Mu;

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

PesynbTaT 3aHOCUTCSA B MPOTOKOI.

5.4.5. OnpegeneHne oceBon 6a3bl npubopa Lo6 (pacCTosHUS Mexay LeH-

Tpamu n3any4varowmnx nosepxHocten napbl NM3A Baonb ocu NY)

Ana onpepeneHna oceBor 6asbl BbIMNOMHAETCS M3MepeHue yrna
HaKNoOHa aKyCTUYeCKOro kaHana o. Yromn HakrnoHa akyCTU4eCcKoro kaHana
o ABnseTcs yrnom, gononHsaowmm 0o 90° npogosbHbIN Yrosl yCTaHOBKU
BpesHbix [1OA 6 (cm. puc.12,a).

Yron o onpegenseTcs ¢ NOMOLLbIO WTaHMM 1 yrnoMmepa. [ns atoro
LUTaHra yctaHaBnMBaeTCs B MOHTaXHble NaTpybkmn 1 yrnomepom npouns-
BOOATCS M3MepeHUs yrna mMexagy BbICTynarwuMMn KOHUAMW LITaHTMN U
Hapy>XHOW MOBePXHOCTbD WNY. MN3amepeHMs nNpomsBOOATCA He MeHee
11 pas ¢ kaxgon cTopoHbl Tpybonposoaa.

Mpn oTCcyTCTBMM yrnoMmepa OONycKaeTcsl NpoM3BOAUTL M3MepeHue
yrna HakroHa OCU aKyCTMYeCKOro KaHana no MeToauke, ykasaHHOW B
MpunoxeHun W.

OceBas 6a3a LobO mexagy ueHTpamMu M3nyyaruwmx NoBEepPXHOCTEN
napbl NM3A Bgonb ocn LY BblumMcnaeTca no cnegyowmm popmynam:

- npu yctaHoske N3A no anameTpy:
Lo6 = De - ctg a, ecnu Le > Lpacy;
Lo6 = L6 - cos a, ecnu Le < Lpacy;
- npn yctaHoBke NM3A no xopgae:
Lo6 = 0,866-Ds - ctg a, ecniv L6 > Lpacy;
Lo6 = Le - cOs o, ecnu Le < Lpacy,
rae Ds = Duap-2her — BHYTpeHHUN guametp LY,

D,
Loacs :m — npwu yctaHoBke M3A no anameTpy;

0,866 -D

L pacu = sTaB — npu yctaHoske M3A no xopgae.
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Onsa Y DN > 150 mm BO3MOXHO onpeaeneHne pacctosHns Los 6e3
N3MepPEHNS yrna HakrnoHa akyCTMYeCKOro KaHasna crnegyoLwmm MeToA0M:

- onpegensieTcsa cepeanHa paccTosiHuA (BAonb ocu NY) mexay KpanHumm
TOYKaMKn NpMBapKN MOHTaXKHOro naTpybka MN3A n genaeTca oTMeTka Ha
nosepxHocTn UNY (ans kaxxaoro MOHTaXXHOro natpybka ns napbl MN3A);

- Yyepes3 caenaHHble OTMETKM C MOMOLLBI MeTasnMyeckon pyneTkn unm
XKEeCTKOM CTarnbHOM NIEHTbI MO HapPY>XHOW NOBEPXHOCTU NepneHaNKYNapHO
ocu NY npoBogsaTCsa NIMHUU OKPYXXHOCTEN;

- pyneTkon, CKoBOM WNM LUTAHreHUUPKYNeM 3aMepsieTCs pacCTosiHue
MeXay NMHNAMM OKPYXXHOCTeN B 11 MmecTax, paBHOMEpPHO pacnpeneneH-
HbIX BOOJSIb OKPY>KHOCTEN, N BblYUCNAETCA cpefiHee 3HayeHUe luwap cp C
ToYHoCTbIO Ao 0,1 MMm;

- BblYMCNSAETCS 3Ha4YeHne oceBon 6asbl No hopmyne:
Los = |Hap cp — 2-her.

PesynbTat 3aHOCUTCA B MPOTOKOI.
Ana KOHTpoNa NpaBWibHOCTM BbINOSTHEHHbIX PaboT npoBepsieTcs
BbIMOSIHEHWE YCITOBUMN:
0,95:De < L06 < 1,05-Ds — npu ycTaHoBke [MOA no anameTpy;
0,82:De < L06 < 0,91-Ds — npu ycTtaHoBke N3A no xopae.
5.4.6. lamepeHune cmeLleHnst OCn akyCTUYEeCKOro KaHarna

CmelLeHne ocx akyCTUYECKOro KaHana OTHOCUTESNbHO BHYTPEHHEN
cTeHkn LY onpeaensaeTcs ¢ NOMOLLBIO ABYX LUTAHI CO CTSXKKaMun paBHOM
ANWHbI cornacHo puc.12,6. OgHa wraHra NponyckaeTcs Yepes MOHTaX-
Hble nNaTpydku, a gpyras pasmeliaetca cHapyxu WNY Tak, 4Tobbl Touka
KacaHus siBNsinacb LIEHTPOM LWTaHrKM. 3aTeM KOHUbI LUTAHr 3akpenns-
IOTCS CTSDKKaMKU Ha paBHOM pacCcTosiHUMM nst obecnevyeHnsa napannesib-
HOCTW. LLUTaHreHunpkynem 3amepsieTcsi pacCTOSHME MeEXAy LTaHramm
Lw. CmeweHne X onpegensietca no oopmyne:

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

roe Dw — OmnameTp wWTaHrK, NPOnyLLEeHHOM 4Yepe3 MOHTaXHble na-
TPpyo6KN, MM;
her — TONWMHA cTeHkn Y, Mm.
Mocne aToro npoBepsieTCA BbIMOSIHEHNE YCIOBUS:
0,48'(D|‘I3A cp — 2'hCT) <X< 0,52'(D|‘|3A cp — Z'hCT) — Npn yCTaHOBKe MN3A
no gnameTpy;
0,24-(Drisacp— 2-her) < X <0,26-(Dnsacp— 2-her) — npu yctaHoske M3A no
xopae,
roe Dnoaa cp — CcpegHee 3HayeHne HapyxHoro guametpa MY B npoaone-
HOW NSIOCKOCTKM yCcTaHoBKM MOA.
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[Mpy OTCyTCTBUM COOTBETCTBYIOLLEN OCHACTKM ONs onpeferneHus
CMeLLEeHNs OCU aKyCTUYECKOro KaHana npousBoauTcs U3MepeHue OrvH
Ayr Mexay OBYMS NIMHMAMMU, NpoBeAeHHbIMU BAoMb ocu LY vepes ueH-
Tpbl NpuBapeHHbIX K Y naTpybkos.

Mpwn yctaHoBke N3A no guameTpy B Toukax B n K (puc.11,a) name-
pATCA ANUHBI Ayr mexay nuHmsamn BD n GK. B atom cnyyae JomKHO
BbINOSTHATLCA yCroBMe

0,96 < Li1/L2 <1,04,

roe L1 — gnvHa ayrm BFG (DHK), L2 — gnvHa gyrn BACG (DEK).

Mpwn yctaHoBke N3A no xopae B Toukax B n E (puc.11,a) nameps-
toTCa AnuHbl Ayr mexay nuHnammn BD n CE. B aTom cnyyae JOmKHO Bbl-
NOSTHATBLCS YCroBue

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

roe L1 — gnvHa gyrm BAC (DE), L2 — anuna gyrm BFGC (DHKE).
5.4.7. NOA ycTaHaBNMBalOTCS B MOHTaXKHble NaTpyOKu Ha TpybonpoBoae u Tpy-
BGonpoBoa 3aNONHAETCH XUOKOCTbIO.

[na 3aBnHYMBaHMSA Bpe3HbIX NMOA B MOHTaXHble NaTpybkn OOSKeH
MCMNONb30BaTbCs POXKOBbLIM TapUPOBaHHbLIM KN4 C pa3MepoM 3eBa
36 MM. Yeunue 3atsaxku NMNOA — o1 8 go 9 H-m.

BHUMAHME! Tepepn 3aBMHYMBaAHUEM Bpe3HbIX [MT3A B MOHTaXHbIe
natpyokn PEKOMEHAYETCS HaHecTu Ha nepBble 2-3 BUTKa pe3bbbl
IM3A HeckonbKko Kanesib cMasku Jlnton 24 nnu aHanorn4Hom.

Mapbl M3A noakno4aTCcsa K pa3bemamM COOTBETCTBYHOLLEro kaHana
Bl (Kanan 1 — KaHan 4) B COOTBETCTBMM CO CXEMOW COEQUHEHMNS Pacxo-
pomepa (MNpunoxeHue ) Takmm obpasom, 4TOObLI COOTBETCTBYHOLLME
M3A pacnonaranucb nepebiMM MO NOTOKY W BbINU NOAKNIOYEHbI K KOH-
Taktam PEAL.1, PEA1.2, a gpyrve u3 nap - BTOPbIMKU NO NOTOKY U BbInin
noakntoyeHbl K KoHTaktam PEA2.1, PEA2.2.

Bkniovaetca nutaHue  pacxogomepa. OTKpbIBAeTCs  MEHHO
Hactpownku / OcCHOBHbIe NapamMeTpbl 1 YCTaHaBMBAETCA:

- Tvn paTu. Bpe3Hble — Tun MNOA,;
- Cxema ycT. OuameTtp, U-koneHo mnnm XopAaa — cxema YCTaHOBKMU
M3A.

OTtkpbiBaeTca meHtio Hactponkn / OcHoBHbIe napameTpsl / MNapa-
MeTpbl UY 1 B 3aBMCUMOCTM OT CXEMbl YCTAHOBKN JATYMKOB YyCTaHaBNU-
BalOTCHA 3HAaYEeHNA NapaMeTpoB, YKka3aHHbIX Tabn.4.
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Tabnuua 4

MoA MoA MoA
HanmeHoBaHue 1 0603Ha4eHne napameTtpa
no gunameTpy| no xopge | U-koneHo

Lokp — cpedHee 3HayeHue OMMHblI OKPYXXHOCTU MO + + i
HapyxHomy anameTpy NY Lo cp

DHap — cpegHee 3Ha4yeHne HapyXHoro gnameTtpa 1Y + + )
DHap cp

DBH — BHyTpeHHMIN gnameTp TpybonpoBoaa - - +

Dnaa — CpegHee 3HayeHue HapyxxHoro guametpa LY + i )
B NpogosibHon Nnockocty M3A Dnsa op

hect — cpegHee 3HayYeHne ToNWUHbI CTeHKN UY herop + + -

L6 — pacctosiHne Mmexay WusnyyarowmmMmy MriocKo- + + +
ctsamm napbl MNO3A Le

Lo6 — pacctosHMe Mexay LeHTpamu nsnyvaromx
nnockocten napol NM3A Boonb ocn Tpybonpo- + + -
Boaa Lob

Lakc — paccTtosiHMe Mexay Todkamu BBofa MNOTOKa B i i +
npsiMmon yyactok U-korneHa

d — 3HayeHue LEepoXoBaTOCTM BHYTPEHHEN CTEHKM 4 i i
Ny da

Vv — 3Ha4YeHUe KMHEMaTUYECKOWN BA3KOCTU XKNOKOCTU B + i +
TpybonpoBoae

Mpv NpaBUMbHO YCTaHOBMNEHHBIX NapaMeTpax pacxogoMep OOMKEH
HayaTb OTOOpaXKeHVe M3MePSEMOro 3HaYeHNsa pacxoaa.

Pacxogomep aBTOMaTudecku ycTtaHasnvsaeT Tpebyemble napa-
MeTpbl obpabaTbiBaeMoro curHana. [nanasoH aBTOMaTUYECKOro pery-
NNPOBaHUSA paccyYUTaH Ha 3HaYMTElNbHblE U3MEHEHUSA Kak napaMeTpoB
paboyen Xnagkoctu (TemnepaTypbl, aBMEHUs, aKyCTUY4ECKOMN npo3pad-
HOCTM M T.4.), TaK N YCINOBUN €€ TeYEHUS.

BHUMAHMUE! Ha obbekTe akcnnyaTaumMm MoryT CyLecTBoBaThb UNu
BO3HMKHYTb B NMpoLecce ero akcnnyartaunm gakTopbl, B pe3yrnbTaTe Ko-
TOpbIX AMana3oHa perynmpoBaHna byaeT HegocTaTouHO Ang obecneye-
Husa Tpebyembix napameTtpoB Y3C (npu UsoHa — Boicokoe 1 Kyc = 63,
Pcurn < 3000). K Takum ¢baktopam OTHOCATCS OTIIOXKEHUSA Ha BHYTPEH-
HUX cTeHkax TpybonpoBoAa, NOBLILEHHOE CoAepKaHWe rasa unm mexa-
HU4YeCcKuX npumecen (B3secen) B paboyen XnakocTtu, NoBbILLEHHbI YpO-
BEHb Nynbcauun noToka un T.4. Hannune aaHHbIX (OakTOpoB MOXET Npu-
BOOUTb Kak K YBENUYEHUIO MOrpeLlHOCTN U3MEPEHUs pacxoda, Tak U K
NOSMMHOMY NpeKpaLLeHnO U3MEPEHWI.
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6. MYCKOHAJIAAOYHBbIE PABOTDI

6.1. MNMepen Havanom pabot HeoH6XoAMMO NPOBEPUTEL COOTBETCTBME NapameT-
poB oyHKUMOHUpoBaHUsA (napameTpos [l 1 pacxogomepa, ykasaHHbIM
B nacnopTax unv nNpoToKonax) AaHHbIM, 3aHECEeHHbIM B NamMsaTb Pacxo-
Aomepa.

Heobxoanmo Takke NPOKOHTPONMPOBaTbL COOTBETCTBME UHOULMPY-
€MOro 3Haka pacxofa («+» Unu «—») peanbHOMY HanpaBIiEHUIO NMOTOKa
B Tpybonposoae. Ecnu nHamMumMpyembln 3Hak pacxoga He coBnajaeT C
peanbHbIM HanpaBfeHneM, He06X0ANMO NPOKOHTPONMPOBaTb NPaBUSb-
HOCTb ycTaHoBKkM napsbl M3A (MMM) nnbo noakntoveHns napol MN3A ¢ yye-
TOM HanpasneHnsa noToka. Ecnn yctaHoBka 1 NogKNIOYEHME BbIMOMHEHDI
npaBuIbHO, TO HeobxoamMmo BonTM B MeHio Hactpounkmn / O6pab. pe-
3ynbTaToOB N NPOBEPUTL 3HaYEHMe (3HaK) 4ns napameTpa 3HaK NoToka.

6.2. Ecnu pacxogomep noctasnancs 6e3 N1, a N3A MoHTUpoBanuch Ha 06b-
eKkTe, HeobxoanmMo onpeaennTb cMelleHne Hynsa pacxogomepa dTO u
AONOMHUTENbBHYIO 3a4epXXKy Paon gns kaxagoro kaHana nusaMepeHus unm
ny4ya pacxogomepa.

¢ OnpepgeneHne cmeLleHnsa Hyns dTo.

OnpepeneHne 3HaveHus dTo BbIMNOMHAETCS NPU NOSTHOCTLIO OCTa-
HOBNEHHOM NOTOKe B Tpybonposoae. BoibnpaeTcs ctpoka Hactpounkm /
KanubpoBka / KannbpoBka Hynsa / ABtomart / 3an. kanub. 1 nponsBo-
ANTCA 3anyck npoLeaypbl KannbpoBkM yCTaHOBKOW 3HayYeHns Ctapt. [Mo-
crne OCTaHOBKWM npolecca KanubpoBku (Ons napameTtpa 3an. Kanuo.
yCTaHaBnmBaeTcsa 3Ha4yeHne Cton) n Bo3epawieHusi B okHo YCT. CMELL.
X kaHan napameTpy dT0 aBTomaTnyeckm OygeT NPMCBOEHO 3HAYEHME,
paccyMTaHHoe npubopom.

Ecnv nonHOCTbIO OCTaHOBUTBL NOTOK B TpybGonpoBoae Mo TeXHU4e-
CKUM MpUYMHAM HEBO3MOXHO, OOMNyckaeTcs onpefensaTb CMmelleHue
Hyna cnegyrowmum obpasom:

- NpY 3Ha4YeHun pacxoga, nexatiem B gmanasoHe (0,1-Quaus — Qnans), ONpe-
aensietcs 3HadeHue napameTpa dT0 no N3noXxXeHHOM Bbllle METOAMKE —
dTos;

- Ans Bpe3Hbix NM3A B3aUMHO U3MEHSIETCS MOLKITIOYEHNE CUTHANbHbBIX Ka-
6enen napsl NM3A nubo y MNMI3A, nmbo y BTopryHOro npeobpasoBartens u
BHOBb onpegensietca 3HadeHne napameTpa dTO — dToz2. Ero 3Hak npu
3TOM JOSMKEH NoMeHATbes. [na HaknagHbix NMOA kabenu He nepeknto-
yatoTcs, a camu napbl N3A ¢ noAKMYEHHbIMK Kabensamm B3aMMHO Me-
HAKTCA MecTamu;

- NICKOMOE 3Ha4YeHne CMeLLEHNs Hynst onpeaensieTcs no opmyre

dTo=0,5 -( |dTor| — [dTo2 | ), mke.
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BbluncneHHoe 3HaveHne npucBamBaeTcs napameTpy dTO B pacxo-
AoMepe 1 3anucbiBaeTcd B NpoTokosl. ocne yero BocctaHaBnNMBaeTcs
nepBoHa4YanbHOEe MNOOKIOYEHME CUrHamNbHbIX kabenen BpesHbix MOA
UM nepBoHaYarnbHas ycTaHoBKa HaknagHbix MOA.

Ansa spesHbix NMOA, ycTaHaBnMBaembIx No AnameTpy unm xopae no
Z-cxeme, 3HadeHne napametpa dTO oo MOHTaxa Ha OObekTe MoXeT
onpeaenaTbcsa Ha ctenge (cm. MNpunoxenune K).

+ OnpepeneHne 3HavyeHnsa napameTtpa [Jon. 3apaepxka (Paon).

Onpepgenexve 3HavyeHus Ppon npoBoantca cnegyowmm obpasom.
OTkpbiBaeTcs okHo HacTpouku / KannbpoBka / KanubpoBka Paon /
Ycr. Poon X kaHan v BBOgMTCA TabnnyHoe 3Ha4YeHMe CKOPOCTM 3BYKa
Ctab. 3atem akTuBM3anpyetcsa onums ABTomMaTt 1 NPon3BOAUTCS 3arnycK
npoueanypbl kKannbposkn (ons napameTtpa 3an. Kanub. ycTaHaBnuvBa-
eTcq 3HadeHne CtapT). [locne octaHOBKM npouecca kanmbpoBku (ans
napameTpa 3an. Kanub. yctaHaBnueaeTca 3HadeHne Cton) n Bo3Bpa-
WweHna B MmeHo YeT. Paon X kaHan napameTpy Paon aBTomatnyecku
OyaeT NpMCBOEHO 3Ha4YeHne, paccuymTaHHoe Npnbopom.

BbluncneHHoe npubopom 3HayeHue napameTpa Pgon 3aHocutcs B
NPOTOKO.

MPUMEYAHWE. Mpn nsamepeHnn pacxoga B cuctemax BOAo- U Ter-
nocHabXeHus1 CKOPOCTb yNbTpasByka onpeaenseTcs B COOTBETCTBUM C
MpunoxeHnem XK. lMNpn namepeHnn pacxoga ApYyrux XUOKOCTEN CKO-
poOCTb ynbTpasByka onpegensetca no tTabnuuam MCCCL ansa namepse-
MbIX XXngkocten nMbo ¢ nomowbio npucrnocobnexHns (puc.K.1). 3Have-
HWEe CKOPOCTM yrbTpasByka 3aHOCUTCSA B Npubop He no3gHee 5 MUH no-
cne ero onpeaeneHust.

Ansa spesHbix NMOA, ycTaHaBnMBaembIx No gnameTpy unm xopge no
Z-cxeme, 3HauyeHue napameTpa Pgon 0O MOHTaxa Ha o00bekTe MoXeT
onpeaenaTbcsa Ha ctenge (cMm. MNpunoxerHune K).

BHUMAHMUE! B cny4ae 3ameHblI 110600 cocmaeHolU Yacmu Ka-
Hana usmepeHus (B, [13A, YC, 6noka uckpo3sauw,umHo20, kabeneu
cesizu) Heo6xo0umMo 3aHO80 ornpedesiumb 3Ha4YeHUsl napaMmempos
dTO0 u Pdon.

6.3. OTkpbIiBaeTcs MeHio Hactpounku / O6pab. pe3ynbTaToB 1 yCTaHaBNU-

BaeTCHa 3Ha4YeHNsa napameTpoB:
MeauaHa — pa3vep Oydepa megnaHHOro ycpeaHeHus;

- CpegHee — pa3mep 6ydepa apudMeTn4eCcKoro ycpeaHeHus;

Bp. MHep. — BpeMs nHepuuu;
YcKop. — 3Ha4YeHne MakcumarbHOM CKOPOCTUM U3MEHEHMUST CKOPOCTU MO-
TOKa;

- OTC. — oTCeYKa N0 MUHUMANbHOMY Pacxoay;

HY — HMXHAA ycTaBka no pacxoay;
BY — BepxHASA ycTaBKka o pacxoay;
Kop. ckop. noT. — KOppeKUNa CKOPOCTU NOTOKA;

- 3HaK NOTOKa — 3HaK HanpaBJ/ieHNA NOTOKa XNOKOCTH;

PasmepHoOCTb — pasMmepHOCTb pacxoa (obvema);
KoHd. — koHGurypauusa pacxogomepa.
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6.4.

NMPUMEYAHME. Bpemsa nHepummn He pekomeHOyeTcs ycTaHaBnu-
BaTb MeHee 10 c.
MoaknoyatoTes K pacxogomepy Heobxoanmble Npubopbl U yCTPOUCTBA
(camonuceu, mogem n 1.4.). B meHio HacTtpouku / Hactp. nepudepun
n Hactponku / CuctemHble napameTpbl / HacTponku cBA3m yctaHas-
nuBatoTcs HeobxoauMble napameTpbl 41S cornacoBaHms paboTbl BbIXO-
0B pacxogomMepa Co BXxoAamu nogkniodaemblx npnbopoB 1 YCTPONCTB.

6.5. NpoepsieTca n Npn HeOH6XOANMOCTIN YCTaHABNMBAKOTCA TEKYLLUME AaTa U

Bpems (Hactponku / CucteMHble napameTpbl / YcTaHOBKA 4acoB).

Mpn HeobxogmMmocTn B okHe HacTpounku / CucteMHble napamMeTpbl
/ O4ncTka o6 bLEMOB BbINOMHAETCSA npoueaypa 0bHYNeHUs HakonmeH-
HOro 3HayeHusa obbema.

Mpunbop nepesogutca B pexum PABOTA, T.e. cHumaeTca nepe-
MbIYKa C KOHTAKTHOM Napbl MOAUMUKaLMN CEPBUCHBLIX NapamMeTpoB. [1aH-
Has KOHTakTHasa napa onnombuposbiBaeTcs. [Npyn Heob6xo4MMOCTU NAOM-
BupyeTtcs kopnyc BIl.

6.6. Tpe6OBaHMFI K YCNOoBUAM 3KCnnyataumunm mn Bbl60py MecTa MOHTaXa, npu-

BEJEHHblE B HACTOSLLEN IKCMNyaTauMoHHON AoKymeHTauun (34), yun-
TbiBalOT Hanbonee TUNNYHbIE bakTopbl, BNMsOLWME Ha paboTy pacxoao-
mepa.

Ha ob6bekTe akcnnyaTaumMmM MOryT CyLeCcTBOBaTb UMW BO3HUKHYTL B
npouecce ero akcnnyatauumm ¢aktopbl, HEe noggaromecs npenBapu-
TENbHOMY NPOrHO3y, OLEHKE NI NPOBEPKE, N KOTOPbLIE NPON3BOAUTEND
He MOor y4ecTb Npu paspaboTke.

B cnyyae nposiBneHns nogobHbix oakTopoB criegyeT HanuTu UHoe
MEeCTO JKcnnyaTaummn, rae AaHHble hakTopbl OTCYTCTBYHOT UM HE OKas3bl-
BalOT BNUAHUA Ha paboTy nagenus.
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7. BEMOHTAX

Mpn gemoHTaxe pacxogomepa HeobxoaMMo:

- OTKITIOYUTB NMUTaHWe pacxogomepa;

- nepea aemoHTaxem MMM nnmn BpesHbix NMOA HeobxoanMMo nepekpbITb No-
[ayy XXMAOKOCTU B MECTe UX YCTaHOBKN, y6eanTbCHa B MOMHOM OTCYTCTBUM
AaBsrieHns B TpybonpoBoae v CAnTb XNOKOCTb;

- oTcoeanHUTb noaxoasdime k Bl (M3A) kabenu;

- aemoHTtmposartb M1 (M3A) n BI.

BHUMAHME! Mpn peMmoHTaxe Bpe3Hble NMOA BbiIBUHUMBAOTCA U3
MOHTa)HbIX NaTPyOGKOB C NMOMOLLbIO POXXKOBOrO Kntova Ha 36 mm. [paHu
nog Knwoy Ha 36 MM nokasaHbl Ha puc.b.12.

KATEIOPUYECKWN 3ATMPELAETCA vicnonb3oBaHue npu AeMOH-
Taxe N3A MHOro MHCTPYMEHTa, TaK Kak 3TO MOXeT NMpuUBECTU K pasrep-
meTnsauun MNMOA (OTBUMHUMBAHMIO BHYTPEHHEN BTYNKM) M OOpPbLIBY CUr-
HanbHoro kabensa (cm. puc.b.12). [Npu HeBbINONHEHUN JaHHOro Tpebo-
BaHuA nsrotosutens HE HECET rapaHTUiHbIX 0683aTenbCTB.

Mpw oTnpaBke B NOBEPKY Ui B peMoHT npubopa B komnnekTe ¢ 11
n3mMepuTenbHble Y4acTKU U M3ny4varolime noBepxXHOCTM BpesHbix MOA
AOSDKHbBI ObITh OYULLEHbI OT OTMOXEHUI, OCALKOB, HAKUMNKU U T.1.
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NMPUNOXEHUE A. OTHOCUTENbHbIE AJIUHbI NPAMOJSIMHEUHbIX
y4acTKOB

B tabnuue A.1 npuBeaeHbl MMHMMAarbHbIE 3HAYEHUSI OTHOCUTENb-
HOW ANVHbI NPAMOSIMHENHbIX y4acTKOB TpybonpoBoaa npy TUMNOBOM MOH-
Taxe ONs pasfnnyHbIX CXeMm ycTaHoBkM MOA 1 BUOOB MECTHbIX rmapas-
NNYECKNX CONPOTUBIIEHNIA.

Tao6nuua A.1

OTHocuTenbHasa AnnHa I'IpF-IMOJ'IVIHG‘VIHOI'O yyactka, N, He meHee

OpnHonyuyesoe OByxny4esoe l—Iemw;gényqe-
30HAMPOBaHMe 30HAMPOBaHE
Bug mecTtHoro 30HAMPOBaHME
rMapaBnNYecKkoro V-cxema Z-cxema \é)'(;é'
CONPOTUBNEHNS no no o Z-cxema no xopaam
AMAMETPY | BUAMETPY | ooy
HaKH%Tble HaKJIJIaS,EXibIe Bpﬁ::;;Able spestbie MOA
1 2 3 4 5 6
L
L Ll ; 10 15 10 10 10
L——+
p—-—-L/_B 3 5 3 1 1
S
G}g-—-—q 10 15 10 10 10
L—f
: ol J 3 5 3 1 1
L
i - L ) 10 15 10 10 10
L
{ J —>j 3 5 3 1 1
L
0 — i-‘a 10 15 10 10 10
L
E—-—f = 3 10 15 10 10 10

39
p 7



MpoponxeHune Tabnuubl A.1

1 2 3 4 5 6
T—L

Perynupytowias
3aQBUXKa

Frij{»?

Perynupytowas
3agBWXKKa

?—»fLL_&

[MONHOCTLIO OTKPbITHIN
LapoBOW KpaH*

==

30 40 30 15 15

10 15 10 10 10

30 40 30 30 30

é;@ﬂ:& 3 5 3 3 3

Hacoc

FL
Y %
DN —
i
DN1/DN > 0,1
Lﬂ
J Y
— DN
Ll

DN1/DN>0,1

10 15 10 10 10

* - MONTHOCTbIO OTKPbITbIA MOSIHONPOXOAHOW LUApOBOW KpaH He SIBNSieTCs
rMMapaBMyeCKUM CONPOTUBIIEHUNEM;

Mpw Hanuuum B TpyboNpoBOAE HECKOMbKUX rMApPaBIMYECKMX CONpPOo-
TUBMEHUN ANMHa NPSMOSIMHENHOrO yyYacTka Tpybonposoaa Ao énukan-
wero k N3A conpoTnBneHus gomkHa O6bITb HE MEHee, yKa3aHHOW B AaH-
Hon Tabnuue, a pacctosiHne ot MN3A 40 KaXKaoro U3 ocTanbHbIX rmapas-
NNYECKNX CONPOTMBMEHUN OOIMKHO ObITb HE MEHEE 3HAYEHUS, NPUBEOEH-
Horo B Tabnuue Ans rmapaBnnyeckoro ConpoTUBAEHUS AaHHOro B1Aa.
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B tabnunue A.2 npuBeaeHbl MUHMMAarnbHbIE 3HAYEHUSI OTHOCUTEMNb-
HOW OSIMHbI NPSMOSTIMHENHBIX Y4aCTKOB NPY JONYCTUMbIX OTKITOHEHNAX OT
TUNOBOrO MOHTaXxa.

Tabnuua A.2

OTHocUTENbHasa AnnHa NPsIMOSNTMHEHOTO y4acTka, N, He MeHee

[Byxny4yeBoe 30HANPOBaHUE

CokpalleHHble
Bua mectHoro Mpu ycTaHoBke napsl M3A no gnameTpy ANWHBI

rMapaBnnyecKoro y4acTKOB

CONpPOTUBMEHUS Z-cxema

V-cxema Z-cxema no xopaam

HaknagHble HaknagHble
N3A N9A Bpe3Hble [NOA | BpesHble [OA
1 2 3 4 5

—o>L
H 10 15 10 3

v

l—L
[
E N ;‘-—-_2 10 15 10 3

g—» 10 15 10 3
— 1

T—L
f — ‘L_-—a 10 15 10 3

10 15 10

i
il
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MpoponxeHne Tabnuubl A.2

1 | 2 3 4 5
T—L
s S——r

IMONHOCTLIO OTKPbITHIN
NONHONPOXOAHOM
LLIApOBOW KpaH**

10 15 10 3

?—»?Li'_a

Perynupytowas
3agBWKKa

30 40 30 *

JL?»R

Perynupytowias
3a4BWKKa

30 40 30 *

L—
é:go E, 13 3 5 3 *

Hacoc

10 15 10 3

L

DN1/DN>0,1

1.
P‘RDM :‘fowj

DN1 /DN > 0,1

* - ONa OaHHOro BuAaA rMApaBnMyeckoro CONpOTUMBIIEHNS U AAHHOW CXEMbI
30HOMPOBAHNA UCMONb30BaHNE COKPALLEHHbIX ANWH MPSMOSNMHENHbIX
Yy4YaCTKOB He JOMyCcKaeTcs.

** - MONMHOCTbLIO OTKPbITbIA NOSTHONPOXOL4HOW LLAPOBOWM KpaH He SBNSAETCHA
rmapaBnnMyeCcKkMM COnpoTUBIEHNEM;

Mpn Hannuyumn B Tpy6oNpoBOAE HECKONMLKNX rMapaBnNn4eCcKnx Conpo-
TUBIMEHUIN OfIMHA NPSAMOMMHEHOrO y4acTka TpybonpoBoda Ao Gnvkan-
wero kK NMN3A conpoTuBneHnsa aomkHa bbITb He MeHee, yKa3aHHOW B OaH-
HoWn Tabnuue, a pacctosiHue oT MNOA g0 Kaxgoro M3 ocTanbHbIX rMapas-
NINYECKMX CONPOTUBMNEHNI JOITKHO ObITb HE MEHEE 3HaYeHUs1, NPUBEAEH-
HOro B Tabnvue ang rmapasnnyeckoro CONpoTUBNEHNS AAaHHOrO BUAaA.
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NMPUNOXEHUE B. Buag coctaBHbIX YacTen pacxogomepa

- 250* -
2

\__ ] B3MET MP (©

‘ \ / PACXOOOMEP-CHYETUMK YNIbTPA3BYKOBOW

125* .. 0o
154 BIGICI8N < IO] «
OEOE

(-]
(~)
(«]

\Z BSET
(YPCB-510y  =24B) )
Y
T O 1] (L 1] T OO
\ 4 [l J J] [l ;”; ) )]
a) Bug cnepeau Macca He 6onee 2,5 kr
9 3 4 5
I A )

6) BMA CHU3Y

* - CnpaBOYHbLIN pa3mep
1 — Oucnnel uHOukamopa, 2 — Knasuamypa, 3 — MoOysib obpabomku
O0aHHbIX; 4 — modynb BUI; 5 — moHmaxxHbili Modysib; 6 — cy6610k obpa-

6omku OaHHbIX; 7 — 2epM0o8800bI;, 8 — pasdbem RS-232; 9 — knemma 3a-
3eMJIeHUs.

Puc.B.1. Brop14yHbIn nameputenbHbIM Npeobpa3oBaTtesib.
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a) Bug cboky 0) Bug c3agu
* — CnpaBOYHbLIN pasmep
1 — DIN-petlka; 2 — KpoHwmeutH; 3 — BI1.

Puc.b.2. Bup BIl ¢ kpoHwTenHamu ans kpenneHua Ha DIN-peunky 35/7,5.

%)
@_
N

~ -

S X %

' ll_lll ]
MoHTaxHble nnaHku

* - CNpaBOYHbLIN pasmep

Puc.Bb.3. Bug c3agu BlIl ¢ MOHTaXHbIMM NNaHKaMu OnNs KpenneHus Ha 06b-
eKTe.
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=
"M3A2.1" "MOAL.2" ) ]
{ )

"TMoAL.1"

1 — usamepumenbHbIl y4acmok; 2 — 6510k KoMMmymauyuu, 3 — 8800 07151 Ka-
bens cesa3u ¢ Bll; 4 — nampybok 0nsi ycmaHo8Ku epe3Ho2o [10A; 5 —
gpe3Hol N3A; 6 — 8bi8od NOA 8 medHouU mpybke.

Puc.B.4. 1N Ha 6a3e uameputenbHoro yyactka UY-042 ¢ ycTpoucTBOM KOM-
MYTaLUMOHHBLIM (65TOKOM KOMMYyTaLUUK) (OBYXNydeBas cxema 30HAMPO-
BaHu4, NMN3A paamelleHbl Mo xopaam).
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1 — usmepumernbHbIU y4acmok; 2 — 6710k Kommymauuu, 3 — 8800 0nsi Ka-
6ens cessu ¢ Bl; 4 — nampy6ok 051 ycmaHosku epe3Hozo N3A;, 5 —
gpe3Hol N3A; 6 — ebigod NOA e cubkol mpybke.

Puc.B.5. N Ha 6a3e nameputenbHoro y4dyactka UY-042 ¢ yctponcTtBOM KOM-
MYTaLMOHHbIM (KOHCTPYKTUB C OTKNObIBAKOLLENCS KPbILLKOW).
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X1 X3 X2 |
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70 12 12 34 12
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108*

\ A

100*

A

Y

142*

A

* - CNpaBOYHbIN pasmep
Puc.b.6. YcTpouCcTBO KOMMYTaLMOHHOE ANA n3ameputenbHoro yyactka Uy-012

(BnAa 6e3 KpbILLKK).

L)
o

L X2
L41* —¢ —
‘ ¢ X1

AN

2 's

100* >

156*

* - CNpaBOYHbIN pasmep
Puc.B.7. YcTpOoMCTBO KOMMYyTaLMOHHOE Ansi MWU3MEepUTEeNbHOro Yy4acTtka

NY-042 (Bug 6e3 KpblLek).
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- 181* .
- 230* .

* - CNpaBOYHbI pasmep

Puc.bB.8. YcTpOoNCTBO KOMMYTaLMOHHOE (KOHCTPYKTUB C OTKUAbIBaloLEencA
KPbILWKOW) Ans namepurtenbHoro yyactka UY-042 (Bug 6e3 KpbILwKn).

90* @:|: :|:E
Q2|0 @
U XT4] XT3

118,4*
UL
__l__ 12 12—}

: :
e e) oo

115*

A
A

A

161,8*

Y

* - CNpaBOYHbIN pasmep

Puc.B.9. Brnok koMmMyTauum ogHoKaHanbHbIN (BUA 6€3 KpbILWKK).
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163*

* - CNpaBOYHbI pa3mep

Puc.B.10. briok KoMMyTauum AByxXKaHanbHbIN (BUA 0€3 KPbILLKN).

49
p 7

Y




57,9*

55*
]
S 3 —
o o i
*
)
<~ BIIIET BK —
‘\: 50K KOMMYTALYAN

123,3"

o =0 —

Crenex 3auyTs [PESIPES

e © )
g U 0 0 [ W

115
163,6
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B) BUA cnepeamn 6e3 KpbILLKK

* - CMpaBOYHbIN pa3mep

Puc.B.11. Bnok KOMMyTauun ogHOKaHaNbHbIN.
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paHn nog Kntoy 36 Mm oA YCTaHOBKU U
AemoHTaxa M3A 13 MOHTaXKHOro naTpybKa

M3nyyatowwaa n1oCKoCTb

BHyTpeHHAA
H BTY/IKA

T
T e

| Ul

—

——M42x2—»

IS

\4

145*

A

a) C NnacTMaccoBbIM MPOTEKTOPOM

IpaHun nog ka4 36 mMm 4NA YCTAaHOBKMK U
AeMoHTaxa MIA U3 MOHTaXKHOro naTpybka

M3nyyatowwan naockocTb

| L|l°

—

BHyTpeHHAA
H BTY/IKa
11
1l Il _I \

——M42x2—»

- 145*

6) ¢ TMTaHOBbLIM NPOTEKTOPOM

paHn nog KNty 36 Mm oA YCTAaHOBKU U
AeMoHTaxKa M3A 13 MoHTaxKHOro naTpybka

M3nyyarouan n10CKOCTb

HakunaHas raika

4

= /

N—|

L L

Y

145-250*

A

B) C TUTAHOBbLIM NMPOTEKTOPOM N HAKMOHOW rankon

Puc.b.12. Bpe3Hou (BBMHYuBaembin) MIA.
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NMPUNOXEHUE B. KommyTauua mogyneun pacxogomepa

4 Y

)
H\
¢

;

J

J3 J4

((EEEErRE) |

0 e \e

A — OKHO 0nsi pa3meuweHusi KOMMymauuOHHbIX 3/1EMEHMO08 KOMBUHUPO-
8aHHO20 MOOyrIsl BHEeWHUX cesizel;
61, B1 — okHa 0nsi pa3MeweHusi KOMMymauuOHHbIX 3/1EMEHMO8 cep-
8UCHO20 MOQYIIsl BHEWHUX c8si3el, ycmaHo8/1eHHO20 8 criom 1;
62, B2 — okHa 0nsi pa3MeweHusi KOMMymauuOHHbIX 3/1EMEHMO8 cep-
8UCHO20 MOQYIIsl BHEWHUX Cc85i3el, yCmaHOo8/1eHHO20 8 C/iom 2;
["— pe3epsHoe OKHO;
L1-4 — okHa 0ns pasmeuweHUsi KOMMYMmayUuOHHbIX 35IeMeHMOo8 rnpu-
emo-nepedarowiux mooyneu;
1 — konio0ka npedoxpaHumerns 1 A e uenu =24B;
2 — pa3beM 018 NoOKYeHUs kabens numaHusi =24B;
3, 4 — KoHmakmHsble rnapbi I3, J4 coomeemcmeeHHO 0111 ycmaHO8KU
pexuma pabomei npubopa:
- J3 — KoHmMaKkmHas napa paspeuweHus Moodugukauuu Kkanubpoeoy-
HbIX rapamempos;
- J4 — KOoHmMaKkmHas napa paspeuweHusi Moougukauyuu rnapamempos
YHKUUOHUpPOB8aHUS;
5 — mexHonoauyeckuli pa3bem.

000
T

®®
FEEE b

B/Data+

+
558
33
- P ]

ol
[=§]
=
[CFd

Puc.B.1. Bupg c3agn moayns o6paboTKM AaHHbIX.
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Puc.B.2. KoMMyTauMOHHbIe 3f1eMeHTbl KOMOUHMPOBAHHOIO MOAYIA.

Tabnuua B.1. O603HaYeHUe KOHTAKTHbIX 31IeMEeHTOB U CUrHanoB KOMOUHU-
poBaHHOro moayns.

HavnmeHoBaHue Oboanavenme O6o03Ha4eHure curHana,
BbIXo4a KOHTaKTHOTO Ha3Ha4YeHne KOHTaKTHOro afieMeHTa
3l1ieMeHTa
1 RXD
2 RTS
RS-232 3 TXD
4 CTS
7 GND
- TSOUT+
YHuBepcanbHbIN - TSOUT-
Bbixog 0 J1 KoHTakTHble napbl YCTaHOBKM pexmuma paboTbl
J2 yHMBepcanbHoro Bbixoga 0
J3 KoHTakTHble napbl YCTAHOBKM pexmuma paboTbl
) J4 npubopa
- GND
RS-485 - A/ Data-
- B / Data+

K pasbemy RS-232 KOoMOWHMPOBAHHOrO MoAyns MNoak4YaeTcs
wnend (nnockum kabenb) OT BHELWHErO pa3bema, PacnofiOXXEHHOro Ha
KOpryce MOHTa)XHOro MoLYNS.

Wnendg

0| (BnAa cBepxy

(]
122073084;5 |1:||:| |:||:7| \v/ pasbemMa co
o’efe o ] oDoDoD 1 wnencom)
2 8
a) BUA CHapy>Xu Ha BHELUHWN 6) kabenbHbIN pasbeM, NOAKIYaeMbIN K
pasbem DB9 uHTepdeica pazbemy RS-232 KOMOBUHNPOBAHHOIO

RS-232 mMoAayns

Puc.B.3. KommyTauusa nurepcenca RS-232.
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UMMN.BbIX.

TSOUT4+ TSOUT4+

UMN.BbIX.
TSOUT4-

o)

TSOUT4-
TSOUTS3-

TSOUT3+ TSOUT3+

TSOUT3-
TSOUT2+ TSOUT2+

TSOUT2-

I

TSOUT1-

TSOUT2-
TSOUT1+ TSOUT1+

TSOUT1-

J3 J4

TR B =2 =2

—)
S 23

D

-

Puc.B.4. MapkupoBKa KOMMYTaLMOHHbIX 3JIEMEHTOB ABYX MOAynen yHUBep-
CanbHbIX BbIXOAOB.

Ta6bnuua B.2. Hymepauusi yHmBepcanbHbIX U TOKOBbIX BbIXOAOB B 3aBMCMMOCTH
OT MecTa YCTaHOBKM MOAynS.

MecTo YCTaHOBKU

KoHTakT. napbl YCTAHOBKU

MapkupoBka | HaumeHoBaHue 1 HoMep pexuma paboTel
Homep | o6o3Hau. curHanos BbIXo4a mMoayns 0603Hau. MapKMpOoBKa
CcnoTa OKHa OKHa KOHTaKT. nap
TSOUT1 +/- YHuBepcanbHbIn 1 J1, J2
TSOUT2 +/- YHuBepcanbHbIn 2 J3, J4
1 b1 TSOUT3 +- |  YHuBepcanbHbiil 3 B1 J5, J6
TSOUT4 +/- YHuBepcanbHbIn 4 J7,J8
TSOUT1 +/- YHuBepcanbHbIn 5 J1, J2
> 52 TSOUT2 +/- YHunBepcanbHbIn 6 B2 J3, J4
TSOUT3 +/- YHuBepcanbHbIn 7 J5, J6
TSOUT4 +/- YHuBepcanbHbIn 8 J7,J8
| / GND .
1 b1l | / GND TokoBbin 1 - -
|/ GND .
2 B2 |/ GND TokoBbIn 2 - -
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Puc.B.5. MapkupoBKka KOMMYTaLMOHHbIX 3JIEMEHTOB MoAyfien TOKOBOro Bbl-
xopa n uHtepdenca Ethernet.

(BMA CO CTOPOHDI (BMAa cneBa
NOAKNIOYEHNS K pasbema C
OTBETHOMY pa3bemy) kabernb kabenem)

1 8

a) kabenbHbIN pazbeM RJ45 ons NOAKNOYMEHUS K ceTu nepeaayn gaHHbIxX unu MK

KoHTakThbl
Llent Pasbem Moayns Pasbem RJ45
Ethernet NOAKMIOYEHNE K CeTH noaxnoveHue k MK
TX+ 1 1 3
TX- 2 2 6
RX+ 3 3 1
RX- 4 6 2

0) Tabnuua koMMyTaLmMM cUrHanoB B kabene CBA3W Npy NOAKNKYEHUN K CETU ne-
peagayvn aaHHbIX U noaknodeHum k MK

Puc.B.6. KommyTtauus nHtepdenca Ethernet.
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NMPUNOXEHUE I'. CxeMbl 3aneKkTpuyeckue

BTOPUYHbIN
NMPEOBPA3OBATEIJb
RS-232 Kanan 1 —<[<—[ uem
1 PEAL.1 O Q 1 [ 1| noa NaAL.1
2 RXD GND 2 2 GND
3 TXD PEA1.2 3 3 GND
4 GND 4 4 GND
5 GND PEA2.1 VAN g M3A1.2
6 GND
7 RTS PEA2.2
8 CTS GND
9 Kanan 2
RS-485 PEALL | G NaA2.1
A/Data- GND2
B/Data+ PgﬁlD
GND
PEA2.1 o < Nna3A2.2
YH.BbIX. O GND
TSOUT+ PE:HZD.Z
TSOUT-
Kanan 3
YH.BbIX. 1-4 (5-8) PEAL1 /AR <] N3A3.1
TSOUT1+ GND
TSOUT1- PEA1.2
TSOUT2+ GND
TSOUT2- PEA2.1 £ < N3A3.2
TSOUT3+ GND
TSOUT3- PEA2.2
TSOUT4+ GND
TSOUT4- Kauan 4
Tok.BbIX. 1 (2) PEA1.1 < < M3A4.1
GND GND
GND PEA1.2
| GND
| PEA2.1 i < NaA4.2
GND
Ethernet PEA2.2
TX+ GND
TX-
RX+ —
=24 B
RX- ——

Puc.l.1. Cxema coeanHeHun pacxogomepoB ucnonHeHun YPCB-54x u.

/5=

TPYTINA KOMIAHMI

B3/ET




BTOPUYHbIN -
NMPEOBPA3OBATENb YCTPOUCTBO
KOMMYTALIMOHHOE
Kananl " o X1
o 3 X3 "TIOAL
PEAL.1 1 CwurH.1 ™\ N9AL 1
GND L GND1 Curu.1 1 .
PEAL 2 j GND1 2 [
- CurH.2 3 I N3A1.2
GND "MoA2"| X2 j/ )
N Ja GND2 | 4
PEA2.1 1 Curn.2 "MAA2"
GND Y| 2 | GND2
PEA2.2
GND
a) C NCNOSIb30BaHMEM YCTPONCTBA KOMMYTaALMOHHOIO
BTOPUYHbIN
NMPEOBPA3OBATEIb BITOK
KOMMYTALIUU
Kananl "naar| “MoALT “M3AL.1" | "MIAL"
PEALL O m\f 1] xT11 xT2.1 | 1 & MaA1L.1
GND 2 XT1.2 XT 2.2 2 J
PEAL.2
GND a2l “naaL2’ “M3AL.2"
PEA21 (| 1 | xT31 X141 | 1 & M3AL.2
GND Y| 2 XT3.2 XT4.2 2 j
PEA2.2 "MaA2"
GND

6) c ncnonb3oBaHnem 6noka KoMMyTaunn

Puc.l'.2. Cxema nogkntoyeHus napbl MN3A npu HeCMMMETPUYHON CXEMe CBSI3U.
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BTOPUYHbIA y
YCTPOWCTBO
NPEOBPA30OBATENb COMACYIOIEE
"MOAT" "MOAT"
T "y [rowr]
PEALL &— 1 | 1 [ PEALL |
GND 2 2 | PEAL2 |
PEAL2 3 | 3 | oND1 !
GND 4 | 4| onD1 i
I
PEA2.1 ALY
o na, : "MRA2"
PEA2.2 i< | e
s O— 1 [ 1 | PEA21 P
& 2 | 2 [ PEA22 L
L 515 oz o
4 | 4 | oND2 Pl
[
[
S
' ;
b
o
: I
i YCTPOWCTBO
Do KOMMYTALMOHHOE
1
I | TIeAT X1
[ T T G X3 |"MeA1"
i 2 | GND1 curnt | 1 5
I GNDL | 2
! )
! "M2A2" X2 CurH2 | 3 = MN3A2
————— 1 Curn.2 GND2 4 .
2 | GND2 MoA2
a) C UCMoNb3oBaHMEM YCTPOMNCTBA KOMMYTAaLMOHHOIO
BTOPUYHbIN YCTPONCTBO
NPEOBPA3OBATENb COINACYIOLWEE
“MOAL" “MaAL"
=
PEAL1 O 1| 1] Peala !
GND 2 2 | PEAL2 :
PEAL2 3| 3| onD1 |
GND 4| 4] onND1 1
PEA2.1 " " |
GND NoA2 1 "M3A2"
—<[<[ tem | noaz]
PEA2.2 N\ 1
e < 1| 1| PEA21 '
o 2 | 2| PEA22 1)
L] 3| 3] onp2 P!
4| 4] coND2 ::
[
(]
mmTmm s o
| pmmmme !
[
[
P BIOK
b KOMMY TALMM
I
]
11 ensar “3ALL" “M9ALL" | "MSAL
- 1] xm11 XT2.1 1 5 naAL
H 2| xm.2 XT22 | 2
|
! Moz “OAL2 “MNoAL2"
"-----E]—% 1| xT31 xTa1 | 1 6 naA2
2 | xT32 XT4.2 2
Moz

6) c ucnonb3oBaHnem 611o0ka KOMMyTaLUMn
Puc.l.3. Cxema nogkntoyeHusi napbl NM3A npu cMMMeTpPUYHOM CXEMe CBA3M.
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BTOPUYHbIN

NPEOBPA30OBATEIb YCTPOWCTBO
KOMMYTALMOHHOE
Kanan1 "MOAL1 _;(1_____________)(;___ MOAL L
PEALL HO)— )1 1 | cuma ~ CoALL
GND Y| GND1 Curnl | 1 Ny’ :
SEAL GND1 | 2 p
: Curn.2
GND "MaAL2 | x2 GVII\TI;Z 3 % NaAl2
PEA21 -1 1 [ cum2 4 = AL
GND I al GND2 '
PEA22 M - ___
GND
N ~ AT X X3 "MOA2.1"

PEALL A 1 | Cuml ot | 1 —— naaz1
GND GND1 ' \y :
PEAL2 SNDlz o NaA2.2

WUrH. .
GND neA2.2| x2 VoS HY
PEA2.1 HHY— 1 | curn2
% : "M3A2.2"
GND GND2
PEA22 — = F——
GND

Puc.l'.4. Cxema noagkntoveHus aByx nap N3A ¢ ucnonbsoBaHuemM yCcTpomcTBa

KOMMYTaLMOHHOTO.
BTOPUYHbIN
NPEOBPA3OBATENb BJ1OK
KOMMYTALIUA
Kananl "M3AL1"| “MOAL.1 “NoAL.1" | "MOALL"
PEALL O>—O 1| XTi1 xT21 | 1 & NaAL.1
GND Y 2 XT1.2 XT 2.2 2 | Y
PEAL2
GND "MAAL2"| “N3AL2 “NaAL2” | "MOAL.2"
PEA21 () f 1| xT3.1 X141 | 1 O MaAL.2
GND 2 XT3.2 XT4.2 2 | Y
PEA2.2
GND
Kanan2 "M3A2.1"[ “M3A2.1" ‘TISA2.1" | "N3A2.1"
PEAL1 D (\f 1| XxT51 X161 | 1 S NaA2.1
GND 2 XT5.2 XT 6.2 2 |
PEAL.2
GND "MoA2.2" “MOA2.2” “MIOA2.2" | 'nipaz 2"
PEA2.1 (\f 1| x171 X181 | 1 & MaA2.2
GND 2 XT7.2 XT8.2 2 —\‘r/
PEA2.2
GND

HanbHOro 6noka KOMMyTauunu.

/5=

TPYTINA KOMIAHMI

B3/ET

Puc.l'.5. Cxema nogknto4yeHna asyx nap MNIA ¢ ucnonb3oBaHMeM ABYXKa-



Fan Y
Y
K BTOPUHHOMY NPEOBPA3OBATENID
- I_ 1
o 1 2 3 4 5 6 7 8
g N N N | | S SN | | S R NN | | S
S | o | (o |
wn
<t
3 1 1 1 |
g T’,If} @ @@ @@ @
=1 A —d h— A —d v —RA—d v —A—d
e XT5 XT6 XT7 XT8
3 —_——
& e o~
3 x
- -
o
=]
& o -+
M~ —
3 &
~ Lt
= )
Q
5 - © C
c
>
wn
o ©
b
* ~

a) obo3Ha4YeHne ANEMEHTOB KOMMYTaUMN Ha nnaTe

XT4 XT8
Kowm. Lens Lens Kowm. M3A 11
48} (AR o\
7 Cuzuan CuzHan 7
B R j \L 8 GNO GND 8 —\Ij
XT3 XT7
Konm. Lens Uens Koum. Mn3A 2.1
N 77N )
5 CuzHan CuzrHan 5
AL —\-lj \L 6 GND GNO 6 —\'J
XT1 XT5
Koum. Uens {{ens Koxm. N3A 12
N34 12 . (. 1 LuzHan CuzHan 1 =
' j 2 GNO GNO 2 j
X172 XT6
Kowm. Uens Uens Konxm. Nn3A 2,2
LN o\ N
3 CuzHan CuzHan 3
sk d X \l/— 4 GND GONO 4 jj

6) cxema anekTpu4eckmx coeguHeHun c NOA

Puc.l'.6. Cxema noakntovyeHus aByx nap N3A ¢ ucnonb3oBaHuemM yCcTpomcTBa
KOMMYTaLMOHHOIO (KOHCTPYKTMB C OTKMObIBAKOLLENCH KPbILLIKON).
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NMPUNOXXEHUE A. NpoTOoKOon MOHTaXHbIX U NYCKOHaNaao4YHbIX

paboT

(pekomeHayemoe)
MPOTOKOIN
MOHTaXHbIX M MyCKOHanago4HbIx padboT

pacxogomepa-cyeTtunka «B3JNIET MP» 3aB.Ne (et ___, nnucTos )
NcnonHenne YPCB-5 , kaHan Ne
Jlya 1 - NMOA1.1 Ne / MMOA1.2 Ne ; YC Ne : B Ne
Jlyu 2 - MOA2.1 Ne [ MMOA2.2 Ne ; YC Ne : B Ne
Jlyy 3 - MOA3.1 Ne / TMOA3.2 Ne ; YC Ne ; B Ne
Jlyy 4 - MOA4.1 Ne / TIOA4.2 Ne ; YC Ne : B Ne
1. OObeKT

HauMeHOoBaHWe opraHv3auny, NoYTOBLIN agpec, Ten/dakc
2. XapakTepucTukm oobekTa: DN n3mepuTenbHOro y4dacTka ;
cxema yctaHoBkm M3A ; HAnMuMe peBepPCMBHOINO NOTOKa ;
BWUA, 30HONPOBAHMUS nyyesoe
Ta6nuua 1

Bua rmgpasnuyeckoro [nnHa npsaMonMHenHoro
CONPOTUBIEHNS yyacTka, M

Ho MN3A1.1,2.1,3.1, 4.1

Mocne NM3A1.2,2.2,3.2,4.2

3. HapyxHbin guametp NY B ceueHnax yctaHoBkn M3A, Duap cp (3@anonHsaeTca 1abn.2 nnm
Tabn.3).

Ta6bnuua 2
[nnHa oKpy>KHOCTK CeveHune 1 CeyeHnne 2
1
MN3amepeHHoe 3Ha4veHne, >
Lokp ij, MM 3
CpepaHee 3Ha4veHue B ceveHuu, Lo cpj, MM
CpengHee 3Ha4YeHne, MM Lo cp= ; Duap cp=
Ta6bnuua 3
CeueHue 1 CeueHne 2
HapyxHbinn guameTp IMnockocTb 3mMepeHus [MNockocTb 3MepeHus
1-5 2-6 3-7 4-8 1-5 2-6 3-7 4-8
1
M3mepeHHoe >
3HaveHue, Dyapij, MM 3
CpenHee 3HayeHune
B ceyeHun, Dyap cpj, MM

CpepHee 3HadeHwue,
Duap cp, MM

4. HapyxHbli gnameTtp LY B npoaornbHOM NNockocTn yctaHoBku MNOA, Dnaa ¢ (ONpeaens-
eTcsa npu yctaHoske NMOA no guameTpy)

Tabnuua 4

61
p 7



HapyxHbIn guameTp CeueHne 1 CeueHne 2
MN3mepeHHoe 3HayeHne, ;
Dnaaij, MM 3

CpegHee 3Ha4veHue B ceveHun, Dnsa cpj, MM
CpefHee 3HadeHune, Dnaa cp, MM
5. KoappmumeHT nckaxeHms akyctudeckon 6asbl

0,985 < Ks < 1,015

6. TonwmHa cteHkn NY, herep

Tabnuuya 5
CeueHne 1 CeyeHne 2
HapyxHbln gnameTp TOYKN M3MepeHUs TouYKkM n3amepeHusi
2 4 6 8 2 4 6 8

1

N3mepeHHoe >

3HayeHue, herij, MM 3
CpeaHee 3HayeHue
B CeY4eHUN, Nercpj, MM

CpepHee 3Ha4veHune, her cp, MM

7. MonoxeHune BpesHbix MN3A Ha LY (onpegensietca npu MmoHTaxe MNMOA Ha NY Ha 006b-
exre).
7.1. Yron HaknoHa akyCcTMYecKoro kaHana, o

Tabnuua 6

Yron Hakroa N3A1.1|M3A1.2|MOA2.1|M9A2.2 |M3A3.1|M3A3.2|M3A4.1|NBA4 2
aKyCTVNeCKOFO KaHana

N3amepeHHoe

3Ha4veHue,

ai, rpag

CpeaHee 3HayeHue,

o, rpag
7.2. CmelleHne akycTmdeckoro kaHana Xi/ Xo/ Xz / X4 = / / / MM
7.3. basa npubopa, Ls (paccTosiHue mexagy nsnydarowmmm nrnockocTamm napbl MNMN3A)
L61112= MM;  Lesits2= MM;
Le2.122 = MM;  Le4a1a2= MM
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8. OceBas 6a3a npubopa, Los (paccTosHue mexay LeHTpammn nanyvarowmx nnockocTemn
napsbl MN3A Bgonb ocn AY)

Lo6 1.1-1.2= MM;  Lo63132= MM;
Lo6 2.1-22= MM;  Log 4.142= MM
9. OKBMBaNeEHTHas! LLEPOXOBATOCTb BHYTPEHHUX CTEHOK NV, d, = MM

10. NMapameTpbl UI3MEPSEMOWN KUOKOCTW.
10.1. Tvin »xnpgKkocTtun

10.2. TemnepaTypa XUAKOCTU: MaKkcumarsibHas °C
MWHUManbHas °C
cpedHasa (tuaxe + tum)/2 = °C

10.3. KuHemaTnyeckast BA3KOCTb XUOKOCTU, v = m?/c

11. XapakTepuCTnkM CUrHanoB 1 napameTpbl kaHana ob6paboTkn yrbTpa3BYKOBLIX CUTHa-
nos

Tabnuua 7

3HaueHue napameTpa B KaHarne

HaumeHoBaHKe napameTpa napown M3A

MoA1.1- | N3A2.1- | M3A3.1- | MOA4.1-
M3A1.2 | N3A2.2 | MBA3.2 | N3A4.2

1. U3oHpg

2. InvuHa kabenen ceasn BI1-N3A, m

12. NapameTpbl KaHana namMepeHuns
12.1. CmewueHune Hyns, dTo = MKC
12.2. [lononHuTenbHasa 3agepxka, Puon = MKC

MNpumeyaHne

MpeacTaBuTENb OpraHn3auMn-NPoM3BoaUTENS NMyCKOHaNaAouHbIX paboT
/ /

noanucb [ol7[e]

« » 20 r.

MpenctaButens 3akas4dnka

/ /
noanucb dN0
« » 20 r.
"oc. noBepuTtenb
/ /
noanucb dN0
M.IM. « » 20 r.
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NMPUNOXEHUE E. KnnemaTtuyeckasi 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 Boapl, °C

VvV — KMHEMaTn4ecCKkad BA3KOCTb BOAbI, m2/c

1¢cCTt=1.10°% m?%/c
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NMPUNOXEHUE XX. CkopocTb ynbTpa3ByKa B Boge

1. CKOpOCTb pacnpoCTpaHeHust ynbTpasByka 3aBMCUT OT TemnepaTypbl U
AaeneHus B Tpybonposoae. CKOpOCTb yNbTpassyka Npu pasnnyHbIX 3Ha-
YeHusIX TemnepaTtypbl BoAbl U aTMOcepHOM LaBreHUn npuBedeHa B
Tabn.XK.1.

Tabnuua X.1

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

0 1402.7 | 20.0 | 1482.7 | 40.0 | 1528.9| 60.0 | 1551.0| 80.0 | 1554.5
0.5 1405.2 | 20.5 | 1484.2| 405 |1529.7| 605 |1551.3| 80.5 | 1554.4
1.0 1407.7 | 21.0 | 1485.7| 41.0 |1530.5| 61.0 |1551.6| 81.0 | 1554.2
1.5 1410.1 | 215 |1487.1| 415 | 1531.3| 615 |1551.8| 815 | 1554.1
2.0 1412.6 | 22.0 | 1488.6 | 42.0 | 1532.1| 62.0 | 1552.1| 82.0 | 1553.9
25 1415.0 | 225 |1490.0| 425 |15329| 625 |1552.4| 825 | 1553.8
3.0 1417.3 | 23.0 | 1491.4| 43.0 | 1533.7| 63.0 | 1552.7 | 83.0 | 1553.6
35 1419.7 | 235 | 1492.8| 435 | 15345| 635 | 15529 | 835 | 15535
4.0 1422.0 | 24.0 |1494.2| 440 |1535.0| 64.0 |1553.0| 84.0 | 1553.3
45 14242 | 245 | 14956 | 445 |1536.1| 645 |1553.5| 845 | 1553.2
5.0 1426.5| 25.0 | 1496.9| 45.0 | 1536.9| 65.0 | 1553.8| 85.0 | 1553.0
5.5 1428.7 | 25.5 | 1498.3| 455 |1537.7| 655 |1554.0| 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 | 15549 | 87.0 | 1552.4
7.5 1437.4 | 275 |1503.4| 475 |1540.9| 675 |1555.1| 87.5 | 1552.3
8.0 14395 | 28.0 | 1504.7 | 48.0 | 1540.3| 68.0 | 1554.4| 88.0 | 15515
8.5 14415| 285 | 1505.9| 485 | 15425| 685 | 1555.7| 885 | 1552.0
9.0 1443.6 | 29.0 | 1507.1| 49.0 | 1543.3| 69.0 | 1556.0| 89.0 | 1551.8
9.5 14456 | 295 |1508.2 | 495 |1544.1| 695 | 1556.2 | 89.5 | 1551.7
10.0 | 14476 | 30.0 |1509.4| 50.0 |15426| 70.0 |1554.8( 90.0 | 1550.5
105 | 14495 305 |15105| 505 |1543.1| 705 | 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
115 |1453.4| 315 |1512.8| 515 |[15441| 715 |[1555.0| 915 | 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 | 15456 | 73.0 | 1555.1| 93.0 | 1548.7
135 [ 14609 | 335 |[15171| 535 |[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 54.5 1547.1 74.5 1555.3 94.5 1547.8
15.0 |1466.2 | 35.0 |1520.1| 55.0 |1547.6| 75.0 |1555.3| 95.0 | 15475
155 |[1468.0| 355 |[1521.1| 555 |1548.1| 755 | 1555.4| 955 | 1547.2
16.0 | 1469.7 | 36.0 |1522.1| 56.0 |1548.2| 76.0 | 1555.0| 96.0 | 1546.5
165 |1471.4| 365 |1523.0| 56,5 |[1549.1| 76,5 | 15555 | 96.5 | 1546.6
17.0 |1473.1| 37.0 |1523.9| 57.0 |1549.6 | 77.0 | 15555 | 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
185 |1478.0| 385 |1526.6| 585 |[1551.1| 785 |1555.7| 98.5 | 15454
19.0 |1479.6 | 39.0 |15275| 59.0 |1551.6| 79.0 | 1555.7 | 99.0 | 1545.1
195 |1481.1| 395 |1528.3| 59,5 |1552.1| 795 | 1555.8| 99.5 | 1544.8

AnekcaHngpos A.A., TpaxteHrepy M.C. Tennoduanyeckme cesomcTea
BoAbl Npu atmoccepHom gasneHun. M. MsgaTenbcTBO CTaH4apTOB,
1977, 100c. (FlocymapcTBeHHas cnyxba cTaH4apTHbIX CNPaBOYHbIX AaH-
HbIX. Cep. MoHorpadwun).

2. Mpwu ncnonb3oBaHUK pacxodoMepa ANns U3MepeHus pacxoda u obbema

BOAbl B CUCTEMaAX BOAO- W TennocHabXeHUsi CKOpPOCTb YrNbTpasByka
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onpegensieTcsa No AaHHbiM Tabn. »K.2. MeTogom NMHENHOW MHTepnons-
LUuKM No TemnepaType 1 AaBfiEHUIO B COOTBETCTBUM C POPMYITOMN:

e-r

rae c(t,P) — ckopoCTb ynbTpasByka B XWOKOCTWU, NpOTEKatowen no
Tpybonposoay, M/c;
c(t1) — TabnuyHoe 3HayYeHne CKOpPOCTU YyrbTpa3Byka Npu Temnepa-
Type MeHbLUeNn, YeM n3MepeHHoe, M/cC;
c(t2) — TabnuyHoe 3HayYeHne CKOpPOCTU YyrbTpa3Byka nNpu Temnepa-
Type GonbLuen, YeM U3MepPEHHoOE, M/C;
c(P1) — TabnnyHoe 3HaYeHne CKOpPOCTU yrbTpasByKa Npu AaBrneHun
MEHbLLEM, YEM U3MEPEHHOE, M/C;
c(P1) — TabnnyHoe 3HaYeHne CKOpPOCTU yrbTpasByKa Npu AaBrneHun
6onblemM, Yem U3MEPEHHOE, M/C;
t — Temnepatypa Boagbl B Tpybonposoae, °C;
P — naBneHune Boabl B Tpybonposoae, Mla;
t1, t2 — TabnnyHble 3Ha4YeHna Temnepatyp, °C;
P1, P2 — TabnunyHble 3Ha4veHust gasnexHnn, Mra;
NMPUMEYAHWE.
1. 3HadveHus c(t1) u c(t2) onpegenstoTcs No AaHHbIM Tabn. X.1.
3HayeHna c(P1) n c(P2) onpegendetca no gaHHbIM Tabn. XK.2,
XK.3. npn TemnepaTtype Hanbonee 6nnakon K TemnepaType BoAbl

c(t,P) =c(t) +(

B TpybonpoBoae.

2

c(t,)—c(t)
t

) j'(t_tl){

c(R,) —c(R)

2 1

2. VamepeHunsa Temnepatypbl U gaBneHus Bogbl B Tpybonposoae
AOJDKHbI BbIMOMHATBCA C MOrpelHocTbio He 6onee 10,5°C un
+0,5Mla cooTBETCTBEHHO.

Tab6nuua XK.2

t=2°C

t=4°C

t=5°C

t =10°C

t=20°C

t=30°C

P, MNa

c, m/c |P, MlMNa

c, M/c

P, MNa

c, m/c

P, MMa| c, m/c

P, MNa

c, M/c

P, MMa| c, m/c

30.458 [1461.06] 30.459

1470.64

30.458

1475.28

30.458 |11496.75

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

0.09494(1447.32

0.0986

1482.40

0.095851509.18

Tabnuua XK.3

t=75°C

t=100°C

t=130°C

t= 150 °C

t=200°C

P, MNa

c, m/c | P, MMNa

c, M/c

P, MIMa

c, m/c P,MMNa | c,

m/c | P,

MlMa

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., JlapkmH O.K. OkcnepumeHTaneHoe onpegene-
HWEe CKOPOCTW yrbTpa3sByka B LUMPOKOM AManas3oHe TemnepaTtyp n Aas-
neHun. XypHan "TennoaHepreTtuka", Ne2, 1976, ctp.75.
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3. Mpu oTcyTCcTBUM Tabnuy, 3aBUCMMOCTU CKOPOCTU YrbTpa3Byka OT Temne-
paTypbl XNOKOCTN CKOPOCTb yNbTpa3Byka MOXET OonpeaensaTbCca ¢ Nomo-
Lbto NpucnocobneHns, nsobpaxeHHoro Ha puc.>K.1. HenocpenCcTBEHHO
nepen W3MepeHWeM CKOPOCTM YnbTpasByka Kopryc npucnocobneHus
(ckoba cTanbHas) norpyxaeTcs B UCCnegyemMyo XnakocTtb, a TOMLWMHO-
Mep HacTpamBaeTcs AN UBMEPEHNSI CKOPOCTU yNbTpasByka. 3aTeMm yrb-
TPa3BYKOBbIM TOSILLMHOMEPOM MNPOU3BOAUTLCA HEMOCPELCTBEHHOE W3-
MepeHne CKOpPOCTU yrbTpas3Byka.

Ana n3aMmepeHus CKOpOCTM yrbTpas3Byka B XUOKOCTU BO3MOXHO
Takke npumeHeHne npmbopa YC-12 M (LLO 2.048.045 TO) nnu Tonwm-
HOMEpPOB ApPYrmMx TUMOB.

Kabenb curHanbHbIN

MpeobpasoBaTenb
M112-5,0-12/2-b
—l SEE—
0 B3NETYT 1
N
o
+l
o
n
Ckoba cTanbHas
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Puc.X.1. Mpucnoco6neHune ansa namepeHns CKOpoCcTu yrnbTpasByKa B XXUOKO-
CTW.
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NMPUNOXEHUE WU. UamepeHne yrna HaknoHa aKkyCTU4YeCKOro Ka-
Hana ¢ NoOMoLLbI0 NpUcnocoo6eHus

1. Mpwn oTCyTCTBUM yrriomepa N3mMepeHue yrra HaknoHa akyCTUYeCcKoro Ka-
Hana MOXHO BbINOSHATL C UCMOMb30BaHWeM npucnocobnexus. MNpucno-
cobneHve npegcraBnseTr cobor NPAMOYrofibHUK pasMepoMm He MeHee
150 x 300 MM, K3roToBneHHbIN U3 TBEpPOOro JIMCTOBOro mMartepuana
(cTeknoTekcTtonuTa, cTanu n T.4.) ¢ pasameTkon. PasmeTka npeacrasnseT
cobon aBe napannerbHble NMHUK, OTCTOSALME APYr OT Apyra Ha paccTo-
AHUM He MeHee 100 MM 1 nNepneHaVKYNsSpHbIE OCHOBAHMIO — MEHbLUIEN
CTOpPOHE NpAMOYrofibHuUKa (puc.n.1).

2. [1na npoBefeHNsa N3MePEHUIN HEOBXOANMO YCTaHOBUTL NpucnocobneHne
Ha TpybonpoBoa Takum obpasom, 4ToObl OCHOBaHME NIIOTHO Npunerano
K Hapy>XHOW MOBEpPXHOCTW TpybonpoBoada napannensHo NWHUK, NpoBe-
AEeHHOW BOOMb ocu Tpybonposoda (cMm. n.5.4.1), a ero NNOCKOCTb — K
HapY>KHOW NOBEPXHOCTW LUTAHIN, NPOMYLLEHHON Yepes3 NaTpybku.

Ha npucnocobneHnn npoBoguTCa nUHWUA, napannefnbHasa ocu
wtaHrn. VI3 To4kn nepeceyeHnss JaHHOW NUHUN C OOHOW U3 napannenb-
HbIX NIMHUI onycKaeTcs NepneHaukynap Ha apyryto. OTmeyarTca TOYKU
nepecevyeHns aTUX NMHWUIA C NapannenbHbIMU AIMHUSMI NpUucnocobneHns

(pnc.nN.2).
3. Namepsatotca anuHel otpeskos |OA|, |OB|, |AB| wraHreHumpkynem.
. OB| _|oA| _[oA
BbluncnawTtea sino=——, Ctgo = —, COS a ncnonb3ye-
48| ot Bl

Mble 415 BblYUCIEHNS 3HaYeHns napameTpa «OceBasi 6asa» no hopmy-
nam n.5.4.4 HacTosILWEN NHCTPYKLUN.

lh > 100 mm; 12 > 150 mm; |3 > 300 mm
Puc.N.1 Puc.n1.2
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NMPUNOXEHUE K. OnpegeneHne cMeLleHUA HYNs U 4ONOSNHU-
TerbHOW 3alepPXXKMN Ha cTeHAae

— T -

CteHa ans onpeneneHus
dT,

B3NETMP ©
( D) e
”
REE
Gl

\ Ka6enn N3A-BI /

Puc. K.1. OnpegeneHune cmeweHusa dTo c nomoLlbio cTeHAA.

1. Mpwn onpegenenunn dTo n Poon. Ha cTeHAe AOMKHbI UICNONb30BaTLCS CO-
OTBETCTBYOLWMNN KaHan mamepeHuna BI1, napa MN3A n kabenu csasm
BI-M3A, koTtopble 6yayT CMOHTUPOBaHbI HA 0ObEKTE ANst AAaHHOro Ka-
Hana namepeHus.

2. Mapa MN3A ycTtaHaBnMBalTCa Ha CTeHA Taknum obpasom, 4Tobbl paccTo-
AHME MeXAy M3NyYarLlMMN NOBEPXHOCTAMN ObINIO paBHO PaACCTOSHUIO
Le.

CteHp 3anonHseTcs paboyen XnakocTbio (Bogon).

3. OtkpbiBaeTcsa meHio Hactpouku / OcHoBHble napameTtpbl / lNapa-
meTpbl UY 1 ycTtaHaBnmBaloTCs 3HaYEeHUA napameTpoB, KOTOpble Obinn
onpeaeneHbl Ha obbekTe:

- LoKp (oniMHa OKpY>KHOCTH);
- heT (TonwmHa cTeHkn);

- L6 (6asa npubopa);

- Lo6 (oceBas 6a3a).

4. Pacxogomep HacTpavBaeTcs Mo napaMmeTpam npyHMMaeMoro curHana.

5. OnpegensieTca 3Ha4YeHNe CMeLLeHns Hynsa pacxogomepa dTo no mMeTo-
Avike, NpMBEAEHHON B pa3gerne 6 HacTosLWen MHCTPYKLNN.

6. OnpegenseTcsa n BBOAUTCS B pacxo4oMep 3Ha4YeHMe CKOpPOCTU yrbTpa-
3BYyKa B XMAKOCTU (BoAe), 3anonHsoLwwen cteHa. Onpegensercs 3Have-
HVMe OONOMNHUTENbHON 3a4epPXKN Pgon N0 MeTOAMKE, NPUBEAEHHOW B pas3-
aerne 6 HacTosILWen MHCTPYKUUN.
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NMPUNOXEHMUE J1. TexHonorusa npuBapku natpybka agna ycra-

HOBKM Bpe3Horo MNIA

HacTosilaa TexHonorns coctaeneHa B Lensax obecnevyeHnsa kaye-
ctBa cbopkm NN pacxogoMepoB 1 UCKNIOYEHNSI CO30aHNSA aBapUNHOM Cu-
Tyauum nocre BbINOSIHEHMST HEOBXOANMbIX COOPOYHLIX paboT.

. Nocne BbINONHEHNA pasMeTkn B COOTBETCTBUM C N.5.4.3 HacTosLWEN UH-

CTPYKLMM MO MOHTaXy Bblpe3aloTcs rasaoM Heobxoaumble OTBEPCTUS.
NMPUMEYAHUE. CeapHoi WOB ycTaHaBnNuBaeMoro natpybka He
[IOMKeH nonagaTb Ha cBapHble LWBbI TPYO.

. [Nocne npoBepkn 1 NOAroHKM ycTtaHOBOYHOW ocu MOA BbINONHAETCS 3a-

ynucTKa CTEHOK TPyObl O MeTannmnyeckoro 6necka Ha paccTostHUM He Me-
Hee 50 MM B Ka)xayt CTOPOHY OT KpaeB OTBEPCTUS.

. C nomowybto wranrn Br05.98-154 ycraHaBnueaeTcst natpybok B23.01-

00.02 Ha npuxBaTKax.

MpuxBaTkn BbINONHAKT anekTpogamn YOHWU 13/55 nnn ananorny-
HbIMW CEPTUULMPOBaAHHLIMK 3NEKTpPoAaMM, NpeaHa3HavYeHHbIMU AN
ceapku ctanen Ct10+-Ct20 nnu ctann CT15IC.

. Mocne KoHTPONbHOW BbIBApKM NPOM3BOAMTCS NOSHas NpvMBapka yCcTaHOB-

NEeHHbIX geTaneun.

NMPUMEYAHWE. K ceapoyHon paboTte gonyckarTcs AUNIIOMUPO-
BaHHbIN CBapLLMK, BapMBLUMIN KOHTPOSbHblIE 06pasubl, KOTOPbIE MPOLUn
MCNbITaHWS B COOTBETCTBUM C «[1paBunamm attectaumm CBapLLUMKOBY.

. CBapUJ,I/IK 3a4yumLLaeT WoB, KNENMUT U npeabAaBndAeT ero pykoBoaonUTENo

pabor.

. PykoBogutenb paboT No okoHYaHWM CBapku obecneynBaeT npoBeaeHme

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

Cnucok nutepaTtypbl

1.

2.

TpyObl cTanbHble 6eclloBHbIE ropsiyenedopMmupoBaHHble. COpTaMeHT.
FOCT 8732-78.

TpyObl cTanbHbIE 3NeKTpocBapHble npsmMoLloBHble. CopTameHT. TOCT
10704-91.

Tpybbl cTanbHble 3NEKTPOCBapHble CO ChuvparnbHbIM LWBOM 00Lero
Ha3HayeHus. TexHunyeckue ycnosus. F[OCT 8696-74.

. MpaBuna aTTectauum CBapLLMKOB U CMeLManmncTtoB CBapo4yHOro npous-

BoacTtea. YT1B. 30 oktsa6ps 1998 r. noctaHoBneHnem Ne63 [ocroprex-
Haa3opa Poccun.

. PekomeHaaumm no ycTponcTay u 6e3onacHomn akcnnyaTaumm TeXHONOM-

yeckux Tpybonposoaos. YTB. [Npukasom deaepansHom crykbbl No aKo-
Norn4yecKkomMy, TEXHOMOMMYECKOMY M aTOMHOMY Hag3opy ot 27.12.2012 .
Ne 784.
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NMPUNOXEHUE M. KoHCTpyKUuUuA cTpyeBbINnpaAMUTEnen

1. Ha puc.M.1 npegcraBneHa cxema CTpyeBbInpsaMuTerns Tuna A, BbINOSTHS-
€MOro o criegyrLwum npasunam:

a) TomnLwmMHa nnaTtbl CTPYEBLINPSAMUTESNS paBHa AnaMeTpy OTBEPCTUN; B 3a-
BUCMMOCTM OT MaTepuana nnata MOXeT COCTOSATb M3 OOHOW WUNnN He-
CKONMbKMX NNacTuH;

6) BCe anameTpbl OTBEPCTUIN B NfiaTe OANHAKOBbI;

B) 6onee NNOTHO OTBEPCTUSA pacnpeaeneHbl B LLEHTpe nnaTobl, 6onee peako
no nepudepuu;

) OTBEPCTUSA CO CTOPOHbI BXOAA NOTOKA UMEKOT bacKu.

0,13.-D

0,13-D

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

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

2. [Ina CHWXXeHWs Beca M KonmyecTBa Matepuana MoXeT UCNOoNb30BaTbCS
CTpyeBbINpaAMUTENb NOTOKa TMna B (pnc.M.2), BbinoNHAEMbI NO creay-
oMM NpaBunam:

a) B OTBEpPCTMSA NnaTbl BCTaBneHbl TPYOKy;

6) anuHa Tpybok paBHa anameTpy Tpyook;

B) BCE AMaMeTpbl OTBEPCTUI B NnaTe OAMHAKOBbI;

r) 6onee nNnOTHO OTBEPCTUSA pacnpedernieHbl B LeHTpe nnatbl, 6onee peako
no nepudepuu;

[1) OTBEPCTUSA CO CTOPOHbI BXOAA NOTOKa MMEOT (pacKu.
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0,13-D

0,13-D

>
i
[E]
D

Puc.M.2. Cxema cTtpyeBbIinpaAMUTens noTtoka tuna B.

3. PasmeTka oTBEpPCTUI B CTPYEBLINPAMUTENAX NOKa3aHa B Tabn.M.1.

Ta6bnuua M.1. KoopanHaTbl oTBEpPCTUN B CTpyeBbINnpaMuTensax Tuna Am B
(D — BHYTpEHHUN anameTp Tpybonposoaa)

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

4. CTpyeBbINnpsAMUTENb YCTaHaBNMBaeTCa B TpybonpoBo Ha paccTosiHUK
1+2DN TpyGonpoBoaa OT nNocneaHero rno NoToky MeCTHOro CONpoTMBIe-
HusA. [pu ycTaHOBKE CTpyeBbINpsMuTenst Tpebyemas anvHa npsamonm-
HenHoro yvyacTka nepeg N3OA onpeaensieTcs, Kak paccTtosHue oT rmapas-
nun4yeckoro conpotmenenuns oo MOA.

72
p 7



NMPUNOXEHUE H. KoHCTpyKUuMA Ana ycTaHOBKM HaknagHbix M3A

L o)

A

T

i

B o o

1 - mpyb6onpoeod; 2 - KpbiWKa 6HYMpPEeHHe20 cmakaHa, 3 - ¢brnaHey
8HYymMpeHHe20 cmakaHa, 4 - KpenexHbit 6onm; 5 - Kosmbyeeasi rpo-
Knadka; 6 - HapyXXHbll cmakaH; 7 - nnaHka KpernneHusi [N3A; 8 - chrnaHey,
Hapy»Ho20 cmakaHa, 9 - sHympeHHul cmakaH; 10 - depxxamerib nnaHKu
kpernneHus MN3A; 11 - auHm KpenneHus MN3A.

Puc.H.1. BctaBka B Tpy6onpoBoa AnNA MOHTa)Xa HaknagHbix MIA.
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NMPUNOXEHMUE I. PekomeHaoBaHHbIe CMa3Ku A1 YCTaHOBKU

HaknagHbix NMOA

1. Cmasky tuna «Jluton-24» NFOCT 21150-87 unu aHanormyHble NnUTNEBbIE

CMaskun pekoMeHayeTcs UCNoNb30BaTh NPy TeMnepaType KOHTponupye-
MOW XnakocTtn He bonee 50 °C.

2. MNpw Temnepatype KoOHTponupyemon xungkoctn 6onee 50 °C pekomeHnay-

€TCs UICMOMNb30BaTb CUINMKOHOBYIO cmasky DC-4 «Dow Corning» nnu Tep-

MOOb6paboTaHHbIE MNTUEBBIE CMA3KN.

MepeyeHb cmMasok, KOTOpble MOryT NoaBepraTbcs TepMoobpaboTke,
pexuMm TepMoobpaboTkM, a Takke Ha3HayYeHMe cmas3ok MpuBeneHbl B

Tabn.rn.1.
Ta6nuuya .1

MapameTpbl pexuma
Koziggﬁsg;gfnaoﬁ TepMoobpaboTku

HanmeHoBaHue cmasku Tun M3A Bpems

XUOKOCTN, TemnepaTtypa
°C, He bonee BblaepXxkn, °C BEIAGPXKY, |,
’ ’ He MeHee
Jinton-24 .

FOCT 21150-87 160 HaknagHoun 150 5
Loctite 8102 160 HaknagHom 180 3

3. TepmoobpaboTka npoBoanTCA crieayrowmMm obpasomM: cMaska HaHOCUTCSA

Ha CyxXyr MeTannn4eckyto (He MeaHy) NOBEPXHOCTb CNOEM TOSLLMHON
He 6onee 1 MM 1 BblAepXXMBaETCSA NpU COOTBETCTBYIOLLEN TeMnepaType
B TE€YEHMNEe yKa3aHHOro BPEMEHM.

Mocne TepMmoobpaboTkM CMaska ynakoBbIBAeTCA B Cyxyk Tapy C
NSOTHO 3aKpbIBAKOLWENCS KPbIWKOW. [1Na XpaHeHNa cMasKkuy KenaTenbHO

npeaycMoTpeTb padMelleHne B Tape nakeTa C CUNIMKaresrnem.

B12.00-00.00-51
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