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HacTtosiwan MHCTpyKumst onpeaenseT NopsifoK MOHTaxa u LEMOH-
Taxa Ha ob0bekTe (y3ne yyeTta) pacxogomepa-cyeTymnka yrbTpas3ByKOBO-
ro mHorokanHanbHoro YPCB «B3JIET MP» wucnonnenun YPCB-510I01,
-520I1, -530rI1, -540I1, -522I1, -542I1, -544l1, a TakkKe WCNONHEHWUN
YPCB-5xx. Npn npoeeaeHnn pabot HeobXxoanmMo Takke pyKoBOOCTBO-
BaTbCA OOKYMEHTOM «Pacxogomep-cHeTyuk ynbTpa3ByKOBOW MHOroka-
HanbHbIn YPCB «B3JIET MP». UcnonHenna YPCB-5xxI1 (YPCB-5xx).
PykoBogcTtBo no akcnnyataumny» B12.00-00.00-50 P3.

MEPEYEHb NPUHATBLIX COKPALLEHNI

BK - BrIOK KOMMYyTaUUK;

B - BNOK MCKpo3aLnThI;

Bl - BTOPUYHbIN n3mepuTenbHbli npeobpasoBaTesib;
Dy - AnameTp YCNOBHOro NPoXoAaa;

ny - U3BMEpPUTENbHbIN YYaCTOK,;

M - NepBUYHbIN NpeobpasoBaTesnib pacxoaa;
MNy3 - «[lpaBuna ycTponcTea aneKkTpoyCTaHOBOKY;
NM3A - npeobpasoBaTenb 3NEKTPOAKYCTUYECKUNMN;
P3 - PYKOBOACTBO MO 3KCnyaTaumm;

cu - CEPBUCHbBIN LEHTP;

Y3C - ynbTpas3ByKOBOW curHar,;

YK - YCTPOMCTBO KOMMYTaLNOHHOE;

yC - YCTPOUCTBO corfacyrulee;

o - 9KCNIyaTtaumMoHHasa LOKYMEHTauus.
BH/MAHUE!

1. MI3rotoBnTENb HE HECET rapaHTUNHLIX 06A3aTENLCTB B OTHOLLEHUN pac-
xogomepa npu HecobnogeHnn npasun 1 TpeboBaHUn, N3NOXEHHbBIX B
HaCTOSILLEM OOKYMEHTE, a Takke B Criyyae, ecnu ¢ gartbl Npogaxu Ao
MOMEHTa BBOJA pacxogomepa B 3KCnyaTaumo NCTEKNo 6 mecqaues.

2. He ponyckaeTcsa npuctynatb K paboTte C pacxogomMepoMm, He O3HaKo-
MMBLUNCb C PYKOBOLCTBOM MO 3KcnnyaTtauum (PJ).



1. MEPbl BE3OINACHOCTH

1.1. K npoBegeHuto paboT No MOHTaxy (OeMOHTaxy) pacxogomMmepa Aonyc-
KaeTca nepcoHan:

- UMEeLLMIA NpaBo Ha BbINOSHEHWE AaHHOro BMaa paboT Ha oGbekTe yc-
TAHOBKW pacxooMepa, a TakKe paspelleHne npeanpusaTus-
N3roTOBUTENS;

- MMEILLMIA NpaBO Ha NpoBedeHne paboT Ha 3NeKTPOyCTaHOBKaX C Ha-
npsbkeHnem oo 1000 B;

- 3HaKOMbI/ C JOKYMEHTaLuen Ha pacxogomep 1 BerioMoraTtenbHoe 06o-
pyOoBaHue, Ucrnonb3yemMoe npu nposeaeHumn pabor.

1.2. MNMpn npoBegeHmMm paboT C pacxogomMepoM onacHbIMU dpakTopaMn siB-
nATCS:

- NepeMeHHoe HanpsbkeHne ¢ OEeWCTBYHOLWMM 3HayeHneM o 264 B vac-
Totom 50 u;

- naeneHne B Tpybonposoae (ao 25 Mrla);
- Temnepatypa pabouyen xugkoctn (go 160 °C);

- apyrne daktopbl, CBA3aHHbIE C npodunem n cneundukon obvekra, rae
NPOM3BOAUTCA MOHTaX.

1.3. Nepen npoBegeHnem paboT Heobxoaumo yb6eanTbCA C MOMOLLbIO M3-
MepuTenbHOro npubopa, YTo Ha TpyboNpoBOA4E OTCYTCTBYET OMacHoe
ANS XXU3HN NEePEMEHHOE UMM NMOCTOSTHHOE HaMnpshKeHUe.

1.4. B npouecce paboT No MOHTaxy, NyCKOHanNagake unm EMOHTaxXy pacxo-
Aomepa 3anpeLLaeTcs:

- NPOM3BOANTL NMOAKIMIOYEHUS K MPUOOPY, NepeKoYeHnst pexxmMMmoB pabo-
Tbl UM 3aMEeHY 3NEeKTPOPaAMOINIEMEHTOB NPU BKMNOYEHHOM NMUTAHWUW;

- BbINOMNHATL paboune onepauun Ha ydacTke TpybonpoBoaa, HaxoasLie-
rocsi no4 AaBNeHnemM;

- MCMOMNb30BaTb HEWUCNpPaBHbIE ANEKTPOPaaMoNnprubopbl, ANEKTPOUHCTPY-
MEHTbI NMMB0 6e3 NoAKNIYEHNS UX KOPNYCOB K Marnctpanu 3aluTHOro
3a3eMrnieHmns (3aHyneHus).

1.5. MNepeq Tem, Kak NOAKMIOYNTL PACXOAOMEP K 3NEeKTPUYECKON ceTu nura-
HUA Heobxoanmo Kopnyc pacxogomepa mcnonHeHnn YPCB-5xx coeaum-
HUTb C MarncTpanbto 3alUTHOIO 3a3eMIeHns (3aHyneHus).

BHUMAHMUE! lMNepea nogknioyeHMemM K Mmaructpanum 3awmuTHOro
3a3emMneHnsa (3aHyrneHusl)) Heobxogumo yb6eguTbLCA B OTCYTCTBUMM
Ha HEeW HanpsXKeHus.



2. MOArOTOBKA K MOHTAXY

2.1. Ana ycTtaHoOBKM pacxogomepa Ha obbekTe Heobxoanmo:

- Hannyne cBoBOOHOrO y4acTka Ha Tpybonposoae ANs MOHTaxa nepBuy-
Horo npeobpasoBatens pacxoaa (1) nnu yctaHoBkn npeobpasoBaTe-
newn anekTpoakyctuyeckunx (M3A);

- HanMuyme NpPSAMOSIMHENHBbIX y4acTKoB TpybonpoBoaa Tpebyemon LnnHbI
A0 1 nocne Mecta yctaHoBku MIA;

- HanNUuMe MecTa Ansa pasmeLLeHNs BTOPUYHOIO U3MEPUTENBHOrO Npeob-
pasosaTtens (Bl1) pacxogomepa.

2.2. TpaHCnopTUPOBKa pacxogoMepa K MeCTy MOHTaxa [OSKHa OCyLiecTB-
NATLCSA B 3aBOLCKOW Tape.

Mocrne TpaHCNOPTUPOBKM pacxodoMepa K MEeCTy YCTaHOBKU MpU OT-
puuaTenbHOM TemnepaType U BHECEHUSI €r0 B MOMELLEHME C MONOXN-
TEnbHOW TeMnepaTypoi Bo usbexaHne KoHAeHcaLun Bnaru Heobxoam-
MO BblAepXKaTb pacXxo4oMep B yNakoBKe HE MeHee 3-X 4acos.

Mpwn pacnakoBke pacxogomMepa NPOBEpPUTb €ro KOMMMEKTHOCTb B
COOTBETCTBUM C NAcnopTOM Ha AaHHbIA Npubop.



3. TPEBOBAHUA MO MOHTAXY

3.1. TpeboBaHUA NO yCTaHOBKE NepBUYHOro npeobpaso-
BaTesnsd pacxoaa u npeobpasoBaTenen aNeKTpoaky-
CTUYECKUX

3.1.1. Obwume TpeboBaHus

3.1.1.1. B mecte ycraHosku [ (M3A) gomxHbl cobnogatbes cnegyowme yc-
nosus:

- [aBIIEHME XMOKOCTU U PeXnmbl Kchnyatauum TpybonpoBoaa UCKIH0-
YyaloT razoobpasoBaHue u/unu ckonsieHme rasa (Bosgyxa);

- BHYTpeHHUn obbem [MI1 B npouecce paboTbl JormkeH ObITb BECb 3anon-
HEH XXNOKOCTbIO;

- OTCYTCTBYIOT nNnMdo MUHUMATbHBbI nynbcaunn n 3aBNXpeHnd >XMOKOCTHU.

M (M3A) gonyckaeTcsa MOHTUMPOBATb B rOPU3OHTarbHbIA, BEPTU-
KanbHbIN NN HaKNOHHbLIN Tpybonposoa (puc.1). Mpu atom T (M3A)
He JOMKHbl pacnonaratbCs B CaMON BEPXHEN TOYKe ydacTka Tpybonpo-
Boga. Hambonee noaxopsiiee MecTo ANs MOHTaxa Mnpyu Hanuuuun —
BOCXOALMNN NMBO HUXKHUIA yYacToK TpybonpoBoaa.

MaA > . .
o ) @
*

Puc. 1. PekomeHayemble mecta yctaHoBku 1.

3.1.1.2. Pa3HOCTb BHYTPEHHUX AnamMeTpoB TpybornposBoga U M3MeEPUTESbHOro
yyacTka [l B mecTax CTbIkOBKM He AornkHa npesbiwartb 0,05-Dy ana
npAMbIX M3MepuTenbHbIX ydactkoB (MY) u 0,1-Dy ana WY tuna U-
KOMeHO.

3.1.1.3. lpwn ntobBbIX cxemax YyCTaHOBKN U crnocobax 30HANPOBaHUSA N9 UCKIO-
YEHUS BNUSAHNSA BO3MOXHbIX OTFIOXKEHWA M CKOMMEHWA ra3a He peKo-
MeHayeTca yctaHasnueaTb [ Taknum obpasom, 4Tobbl NMOA okasanuch
B CamMOM BEPXHEN UMN HUXKHEN TOYKE OKPY>KHOCTWU MOMepeyHoro cevye-
Husa Tpybonposoaa.

3.1.1.4. TlpoaonbHbIA yron yctaHoBKM BpesHbiX M3A B npamonuHenHsin Y 6
MoXeT ObITb oT 20° go 70°, pekomeHayemoe 3HavyeHne — ~ 45°, lpo-
AONbHbIN Yron yCTaHoBKM Bpe3HbiXx MM3A 0 — 310 yron mexay OCblo
Bpe3Horo [13A (HanpaBneHnem pacnpocTpaHeHUs YnbTpas3BYKOBOIroO
ny4ya) M NIOCKOCTbIO, NEPNEHONKYNAPHOro ocn Tpybonposoaa (puc.5).
MNpun Dy>2000 avanasoH AONYCTUMbIX 3HAYE€HUW NPOAOISIbHOro yrra yc-



3.1.2.

Puc. 2.

Puc. 3.

TaHoOBKM Bpe3Hbix [MOA onpeagensetca xapakTepuctukamm obbekTa
pa3meLleHns 1.

PaamelueHne napbl NM3A npn ogHONYy4eBOM 30HANPOBAHUN

Mpwn yctaHoBke MNM3A no guameTpy pekomeHayeTca pacnonaratb Ux
Taknum obpasom, 4Tobbl NpogonbHas nnockoctb MI3A (NNockocTb, Npo-
xogsawasn 4epes napy MN3A Bgoonb ocu TpybonpoBoga) cocTtasnana ¢
BepTukanbto yron B = 45°+10° (puc.2). BoamoxHo pacnonaratb M3A
rOPU3OHTanNbLHO.

PekomeHagyemble nonoxeHusa napbl NMOA npu yctaHOBKe no gua-
MeTpy (oaHoNy4YeBOe 30HAUPOBaHME).

. PaamelueHne nap MN3A npu gByxny4eBOM 30HANPOBAHUN

Mpn oByxny4yeBoMm 3oHAMpoBaHUM BpesHble [M3A pekomeHayeTcs
yctaHasnmeatb Ha [ no asym xopgam. lNNpu moHTaxe [N xopabl
AOJSDKHBI pacnosiaratbCs ropnsoHTanbHo (puc.3).

M3A1.1 MN3A1.2
(N2A2.1) (N2A2.2)
N3A2.1 MN3A2.2
(M3ATA) (N9A1.2)

X1, X2 =(0,48+0,52) R
napa MN3A1.1-NN12A1.2 — 1-0 niyy
napa MN3A2.1-N12A2.2 — 2-U ny4

NMonoxeHne nap Bpe3Hbix NMOA npu yctaHOBKe no xopaam (AByX-
nyyeBoe 30HAUpPOBaHMe).



[donyckaeTca ycTtaHoOBKa BpesHbix U HaknagHbix M3A Ha MMM no
anameTtpam (puc.4). Mpun atom napel MN3A ana Z- n V-cxem mMoryT pas-
MeLlaTbCA Kak B pasHblX, Tak U B OAHOM nNpogonbHoun nrockoctn. O6o-
3Ha4eHus B CKOBkax COOTBETCTBYIOT BapuaHTaM pasmelleHus nap NoA
B O4HOW NPOAOSbHOM NIIOCKOCTM.

Ha puc.5 nokasaHo nonoxeHuwe asyx nap MN3A B ogHoM npogornb-
HOW MJTIOCKOCTW.

N3A1.1
(N3A1.1 1 T19A2.2)

NaA2.1
(NOA1.1 1 1OA2.2)

Na3A2.2 NnaA1.2
(M3A1.2n M3A2.1) ' (M3A1.2 n M3A2.1)

napa MN3A1.1-NN12A1.2 — 1-0 nyy
napa N3A2.1-[N3A2.2 — 2-0 ny4

Puc. 4. MNonoxeHusa nap Bpe3HbIX U HaknagHbix NM3A npu ycTtaHoBKe no
AnameTpam (AByxsy4yeBoe 30HAUPOBaHMUe).

NnaA1.1 N3A2.2 NaA1.2
q I—1
/ .
'\ 7/ N ./
\. ./ -\ /.
x '\
7/ N\ 7
0 . . / \
\. . '\
\./ e
]
Nna3A2.1 Na3A1.2 Nna3A2.2

Lns V-cxembl emopbie napbi [N13A u3obpaxkeHbl wmpuxoeol fnuHuUed.

Puc. 5. NonoxeHue nap MNM3A ana Z- n V-cxem npu pasmelleHun nx B oa-
HOW NPOAONbLHOM NITOCKOCTU (ABYXNy4YeBOe 30HAMPOBaHME).



3.1.4.

Puc. 6.

PaamelueHne nap MN3A npu YyeTblpexny4eBOM 30HANPOBAHUN

Mpn yeTbipexnyyeBoM 30HAMPOBaAHUWM Mapbl Bpe3HbiX MIA ycTa-
HaBnuBatoTcs Ha [ no yeTblpeM xopgam, KOTOpble pacnonaralTcs

NpY MOHTaXe ropu3oHTanbHO (puc.6). Nopsaaok pacnonoXeHus nyden
MOXeET ObITb 06paTHLIM.

NaA1.1 N3A1.2

(M3A2.1) . (M2A2.2)
N3A4.1 NM3A4.2
(MOAT.1) (MoA1.2)

X1=X4= 0, 809-R

X2=X3= 0,309R

napa MN3A1.1-[12A1.2 — 1-0 nyy
napa N3A2.1-[N3A2.2 — 2-0 ny4
napa MN3A3.1-[13A3.2 — 3-U niyy
napa N3A4.1-[12A4.2 — 4-0 nyy

NMonoxeHne nap Bpe3Hbix NMIA npu yctaHOBKe nNo xopaam (4eTbl-
pexsy4yeBoe 30HAMpPOBaHuUe).



3.2. TpeboBaHUA K ANMHE NPSAMOSIMHENHbIX Y4aCTKOB
TpybonpoBoaa

3.2.1. Ans HopmanbHOM paboThbl pacxogomMepa Ao NepBOro M nocrne nocnea-

Hero no noToky MNOA OOMKHbI OblTb NMPAMOMMHENHbIE y4YacTku Tpybo-
nposoga cooTBeTCTBYyloLWEeNn AnvHbl ¢ Dy, paBHbiM Dy M. Munumans-
Hble 3HaA4YeHMSI OTHOCUTENbHOW ASIMHbI NPSAMOSIMHENHBIX YY4acTKOB ANS
pasnuyYHbIX Cxem yctaHoBkn NOA n BMOOB rmapaBinyecKkoro cConpo-
TMBNEHNA MPU TUNOBOM MOHTaxe npuBeneHbl B Tabn.A.1 lMpunoxe-
HUSA A, NPU OTKINOHEHMSIX OT TUMOBOro MOHTaXa ANsl ABYX/Ty4EBOW CXe-
Mbl 30HANPOBaHUA — B Tabnuue A.2.

[nnHa npamonuHenHoro yvyactka L [Mm] onpegensieTcs no popmy-
ne:
L=N-Dy,
rae N — oTHocuTenbHaa AnvHa, BblpaxeHHasa konuyectsom Dy u yka-
3aHHasa B Tabn.A.1 n A.2;

Dy — anameTp ycnosHoro npoxoga MM nnu Tpy6onposoaa B mecte
ycTaHoBkK MOA, MMm.

BHUMAHUE! MNpu namepeHun pacxopa peBepCUBHOro NOToKa
Bce M3A saBnaTCA NnepBbIMU NO NOTOKY U ANIMHbI NPAMOSINHEN-
HbIX Y4acTKOB AOSXHbl ONpeAenATbLCA, UICXOAA U3 ITOro noroxe-
HUA.

Ecnu npu npeanonaraemom pasmelleHnn NOA He obecneunBaroT-
CA ONUHbI NPSMOSNIMHEWHbIX YYacTKOB, YyKasaHHble B [lpunoxeHun A,
MOXeT ObITb npoBeneHO obcnegoBaHMe obbekTa Ona onpeneneHus
BO3MOXHOCTU paspaboTku uHAMBUAYANbHON METOAMKW BbIMOSHEHUSA
N3MEePEHUIN C y4eTOM YCIOBUN N3MEPEHUSA HA JaHHOM OOBbEKTE.

3.2.2. AnvHbl NPAMONMHENHbIX YY4aCTKOB AN rmapasfivyecKkoro CconpoTusrie-

3.2.3.

HUs BMOa «TepmonpeobpasoBaTterib CONPOTUBIEHNS B 3ALLUUTHON MUMb-
3e» onpefensitoTca No ABYM nocrneaHum ctpokam tabnuy MNpunoxe-
HUA A (ons 3arnyLweHHON BPe3Kn) npu BbINOSTHEHUN yKa3aHHOro B Tab-
nmuax CoOTHOLLEHNS

D;/Dg > 0,1,

roe Dy — guameTp 3aWmnTHOM MMnNb3bl TEPMOCOMPOTUBIEHNUSA, MM;
Ds — BHYTpeHHUN anameTp TpybonpoBoaa, Mm.

Ecnu BbinonHsieTca cooTHoweHue D; / Dg< 0,1, TO Tepmonpeobpa-
30BaTeNb MOXHO HE paccMaTpmBaTtbh Kak rmapaBin4eckoe ConpoTuUBIe-
HMe.

CyxatoLee ycTponcTBo Buaa «guadparma» mnu «conno BeHTtypuy, a
Takke nobas 3adBuMKKa OTHOCATCA K BuAY FMAPaBIIMYECKOrO COMpOo-
TMBRNeHnsa, obosHadeHHoro B Tabnuuax [lMpunoxeHna A Kak perynu-
pyloLas 3aaBukka.
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3.2.4. lpun ycTtaHoBKke B TpybonpoBog nepeq nepsuyHbIM npeobpasoBaTtenem
ctpyeBbinpamutens (MNpunoxeHne K) BO3MOXHO COKpaleHWe ANWHbI
NpPAMONMHENHOro yyacTtka Ha Bxoge [l go aByx pas. Tpebyemas anu-
Ha NPSAMONIMHENHOrO y4YacTka Npu 3TOM OnpeaensieTca no pesynbratam

obcrnepoBaHna obbekTa n paspaboTkn MHANBUOYaNbHOW METOLMKM Bbl-
NOSTHEHUS U3MEPEHUN.

3.2.5. ina pacxogomepa ¢ [BA, ycTaHOBMNEHHbIMM BAOMb OCYM MPAMOro OT-
peska LY tuna U-koneHo, TpeboBaHMs K HEO6Xo0AMMOWN AfMHE MpPsSiMO-
NUHENHbIX y4acTkoB Tpybonposoga ao m nocne [N He ycTtaHaBnuBa-
toTcs. Tpebyemble TEXHUYECKMEe U METPOSIorMYeckme XapakTepuUCTUKN
pacxogomepa obecneumBaroTca KOHCTpykunen NY tuna U-koneHo.

3.3. TpeboBaHUA K pa3meLLeHN0 BTOPUYHOIO N3mMepu-
TeNbHOro npeobpasoBarens

B mecTe pasmelleHnus Bl gomkHbl obecneunBaTbCa:

- YCNOBUSI 3KCnyaTauunm B COOTBETCTBUWU C TpeboBaHMAIMMK SKCnyaTa-
LIMOHHOM OOKYMeHTauuu;

- BO3MOXHOCTb MNOAKMYEHUs pacxogomMmepa ucrnonHeHnn YPCB-5xx k
MarmcTpanu 3almnTHOro 3a3eMneHuns (3aHyneHuns);

- Hannuue ceobogHoro goctyna K BI.
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4. MOHTAX PACXOOOMEPA C NEPBUYHbIMU
NMPEOBPA3OBATENAMU

4.1. MoHTaX nepBUYHOro npeoobpa3oBaTtens

41.1.

4.1.2.

[Ons moHTaxa [N B Tpy6onpoBog MOXET MOCTaBNATLCA NPUCOEANHU-
TenbHas apmaTypa: OTBETHble (hnaHubl, NaTpybKn, KOHYCHblE Nepexo-
Aabl (ecnu Dy nepernyHoro npeobpasosatens meHblue Dy Tpy6onposoaa,
B KOTOpbIN ByaeT ycTtaHasnusatbes [111).

Mepen Havyanom paboT Ha Tpybonposoae B mecTe yctaHosku [MI1 yya-
CTKM TPYyO, KOTOPbIE MOIrYT OTKNOHUTBLCS OT COOCHOIO MOJSIOXKEHMS Nocre
paspes3aHusa TpybonpoBoaa, cneayeT 3akpenuTb.

4.1.3. Ina moHTaxa B Tpybonposog pnaHuyoBaHHbIN 11 1 oTBETHbIE dhiaHLbl

Puc. 7.

C NpvBapeHHbIMK naTpybkammn cobmpatoTcs B €UHY KOHCTPYKLMIO.

1 2 1

/ / -

/

1 — omeemHbIl ¢hniaHey, ¢ nampybkom, 2 — [ (1Y)

COopHO-cBapHas KOHCTPYKUMSI ONs YCTaHOBKM hnaHLOBaHHOro
nn (ny) s rpyé6onposoga.

Mpy Hanu4Mn pasHnubl gnameTpoB Tpydonposoaa n NY ansa nepe-
xofa oT 6onbluero BHyTpEHHEro anameTpa TpybonpoBoaa K MeHbLUEMY
BHyTpeHHeMYy amnameTpy WY MOXHO MCnonb3oBaTb KOHYCHblE Mepexo-
Abl. [py 3TOM ANWHBbI NPAMOMMHENHBLIX YY4acTKOB MeXdy KOHYCHbIMU
nepexogamu n Y aormkHbl 66ITb HE MeHee, yKadaHHbIX B Tabn.A.1 nnm
A.2.

4.1.4. B BbiGpaHHOM MecTe 0CBOBOXAEHHOMO OT XnakocTn Tpybonposoaa Bbl-

pe3aeTca y4acToK HeobXxoAMMOW OfVHbI U BMECTO Hero BBapuBaeTCs
KOHCTpYKUMA ¢ cpnaHuyosaHHbiM I nnu BBapHoun [1I1. [pu aTom Ha-
npasneHue ctpernku Ha NI gomkHo coBnagaTb C HanNpaBreHMeM NoTo-
Ka Uiy npsiMbIM HanpasfieHVeM NS peBepCMBHOrO NOTOKA.

BHUMAHMUE! lNpun monTaxxe KATETOPUYECKU 3AMNPELLAETCHA
6pocatb MMM n HaHOCKTbL NO HEMY yAapbl. 3TO MOXET NPMBECTU K BbIXO-
Ay U3 CTPOS YCTaHOBIMEHHbIX Ha HeMm [3A.

Mpn moHTaxe B Tpybonpososg BBapHoro [ ¢ ycTaHOBREHHbIMA
M3A B npouecce cBapku criegyeT obecneunBaTtb TemnepaTypy B Mecte
yctaHoBku NMOA He 6onee 100 °C.
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4.1.5. CBapka 3MeMeHTOB KOHCTPYKUMW, a Takke CBapka KOHCTPYKUMWM Wnn
BBapHoro [l ¢ TpybonpoBogoM AoMmkHA OCYLLECTBNATLCS B COOTBET-
cteBum ¢ FOCT 16037-80 «CoeanHeHus cBapHble CTanbHbIX Tpybonpo-
BoaoB». [lpn aTtoMm gorkHa obecneymBaTbCsi COOCHOCTb BCEW KOHCT-
PYKUMM M NnockonapannenbHoCTb hnaHues, Mexay KOTOpbIMWU yCTa-
HaBnuBaeTca [I1.

4.2. MOHTaX BTOPUYHOIo U3aMmepuTtenbLHOro npeoodpasoBa-
Tens

Kpennexne Bl1 n npeobpasoBatensa HanpsKeHus (MCTOYHMKa BTO-
PUYHOrO NUTaHNA) Ha BEPTUKANbHOWN NITOCKOCTU BhINOSIHAETCS C y4ETOM
YCTaHOBOYHbIX pa3sMepoB, yKasaHHbIX B [punoxeHunn b.

4.3. OnNeKTPOMOHTaX pacxogomepa

4.3.1. MNMpwn nogkntodeHun MI3A k BIT Heobxoanmo cobniogaTb COOTBETCTBUE
AaHHOMY KaHany mamepeHus ero coctaeHbix yacten: MM (M3A), ycT-
ponctea cornacytowero (YC) npu Hanmuum, 6noka mnckposawmtsl (BN)
npwv Hanu4um n kabenemn ceAa3wn.

3aBoackue Homepa 1M1, NOA, YC, B ¢ ykasaHuem kaHana uame-
PEHNsI coaepKaTca B nNacnopTax Ha pacxoaoMep M Ha NepBUYHbIE Npe-
obpasoBarenu pacxoaa.

MapkupoBka kabenen ces3m napbl [NMOA BbINONHAETCA 3TUKETKAMM
OAHOro LBETa, Ha KOTOpble HAHECEHblI 0gHA UKW ABE MOMNEepPeYHbIX Mo-
nocbl 6enoro useTa.

LiBeT aTnkeTkn 0603HaYaeT NPUHAONEXHOCTb K KaHany naMepeHuns:
- YepHbI — kaHany Ne 1;
- cepbln — kaHany Ne 2;
- ronybon — kaHany Ne 3;
- CUHUN — KaHany Ne 4.

OpHa 6Genas nonepedHasi nosioca obo3HavyaeT MpPUHAOANEXHOCTb
kabens cesasu NOA1, aBe Genble nonepeyHbie nonocsl — NMOA2 n3 na-
pbl Kabenemn, MeLLNX STUKETKM OQUHAKOBOTO LiBETa.

Pasbembl kabenen cBa3un, mecta yctaHoBku [1OA Ha nameputens-
HbIX yyacTtkax (1) moryT mapkmpoBatbca Hagnucsammn «MN3A1T» n
«M3A2», 0b6o3HavarWMMN NPUHASIEXHOCTL cCooTBETCTBYOWEMY MOA
napebl.

13



4.3.2.

4.3.3.

4.3.4.

4.3.5.

4.3.6.

4.3.7.

Mpoknagka kabens nutaHmna pacxogomepa n kabenen ceasn BI1-N3A,
Bl — BHelwHMe ycTponcTBa (Mpyn MX Hann4umMm) OormkHa ObiTb BbIMNOSHE-
Ha C y4eTOM YCroBuWI 3KChyaTaumm pacxogomepa.

PekomeHayemble mapku kabenen Bl1-MNOA:

PK75-2-21, PK75-2-22, PK75-2-22]1 (¢pToponnact, tmax = 200 °C),
PK75-2-11, PK75-2-12, PK75-2-13 (nonnatunen, tmax = 85 °C).
Kabenu cBA3n n ceteBon Kkabenb MO BO3MOXHOCTU KPEMATCA K CTEHe.
CeTeBoun kabenb npoknagbiBaeTca otaenbHo He Gnuxke 30 cm OT oc-
TanbHbIX kKabenen. [1ns 3awmTbl OT MEXAHUYECKUX NOBPEXAEHUN PEKO-

MeHayeTcqa Bce kabenu pasmewaTb B MeTannuyeckon Tpybe nnun me-
Tannopykase.

HE OONYCKAETCH npoknagbiBatb kabenun Bl — MN3A u curHanb-
Hble Kabenu BHeLHUX cBA3en BO6NU3n cUnoBbIX Lenen, a npu Hanu4mm
3NEKTPOMAarHUTHbIX MOMEX BbICOKOro YPOBHS (Hanpumep, npu Hanmyamm
TUPUCTOPHOrO perynatopa) 6e3 yknagkm nx B 3a3eMISIEHHbIX (3aHyrneH-
HbIX) CTanbHbIX MeTannopykaBax unnm MetTannmyeckmx Tpybax.

MeTtannopykasa (TpyObl) AOMKHbI OblTb 3a3eMreHbl TONbKO C OA-
HOW CTOPOHbI — CO CTOPOHbI BIT.

He pekomeHayeTcsi n3bbITOUHYO YacTb kaberneln cBopayMBaTtbh Konbla-
MW.

BHUMAHUE! He ponyckaeTtca mameHsTb AnuHy kabenen BIT —
M3A ansa pacxogomepos, NnoctaBnsembix B komnnekTe ¢ M.

Mepen nogknoveHnem KoHubl kabenen B cootsetctBum ¢ FTOCT 23587
3aunLanTca OT M30NAUUKM Ha AnvHy 5 MM 1 obnyxmnatotca. Kabenu
nponyckarTcsa Yepe3 OTBEpPCTUS B 3arfyLike memMbpaHHON Nnu repmos-
BOAE W MOAKMNI0YAlTCA K pa3bemMaM B COOTBETCTBUM CO CXEMOW, Npwu-
BegeHHon B [punoxeHun b.

Bo nsbexaHne onnasneHnsa nonmatUIEHOBON M30naumMn Kabensa cBasu
Bl — MNM3A (Hanpumep, PK75-2-13) He gonyckaeTtcsa kacaHue Tpybonpo-
BOAa C ropayen xugkoctbto. Heobxoanmo tennousonuposaTtb Tpybo-
NpoBO B MecTax kacaHusa nnbo ncnonb3oBaTb Apyron Tvn kabens (Ha-
npumep, PK75-2-22).

HeobxoanmMoCTb 3alUUTHOrO 3a3eMieHus pacxogoMepa WCMONHEHUN
YPCB-5xx onpegensietca B COOTBETCTBUN C TpeboBaHuAMU rnaBbl 1.7
«lMpaBun yctponctBa anekTpoyctaHoBok» ([1YJ) B 3aBucMmocTn OT
HaNPSXKeHUS NUTaHWSA 1 YCoBUA pasmeLLeHns npmbopa.

3awmTHOEe 3asemrieHMe, a TakkKe 3asemndioliee YCTPOWCTBO
AOSDKHbI yAoBNeTBopATb TpebosaHuam [1YD. Bo usbexaHwe oTkasa
npnbopa He JonycKaeTCcHa B KayecTBe 3alUMTHOro 3a3eMIieHMs UCNOSib-
30BaTb CUCTEMY 3a3EMSIEHUS MOSTHME3aLLMUThI.

B cooteeTcTBMM Cc [TYD 3asemnaowmMn NPOBOAHUK, COEANHSIHOLLINIA
npubop ¢ 3a3eMnNALWUM YCTPONCTBOM U BbINOMHAEMbIA MeAHbIM Npo-
BOJOM C MEXaHM4YeCKOW 3alLUUTON, JOIMKEH UMETb CEYEHUE He MeHee
2,5 MM?, 63 MexaHU4YecKol 3aLnTbl — He MeHee 4 MM,

3asemMnaoWnA NPOBOAHMK MOAKIIOYAETCS K KNeMme 3a3eMrleHust
BI.
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5. MOHTAX I'IPEOEPA3OBVATEJ'IEVI ANEKTPO-
AKYCTUYHECKUX HA OEUCTBYHOLWLUNUN TPYBO-
NnPOBONO

5.1. TpeboBaHuA K TpybonpoBoay B mecte MoHTaxa MN3A

5.1.1.

5.1.2.

5.1.3.

a)

6)

B)

Tpy6onpoBoa B mecTte yctaHoBkM M3A gomkeH oTBevaTb cnegyowmm
TpeboBaHusM:

- OTKNNOHEHME BHYTPEHHEro anameTtpa TpybonpoBoga B MECTe YCTaHOB-
kn MOA He pomkHO npesbiwaTtb 0,015 OoT cpegHero BHyTpeHHero auna-
MeTpa Tpybonposoaa;

Ha TpybonpoBoae He OOMKHO ObiTb CTbIKOBLIX LLUBOB, BMATUMH M APYrMx
noBpeXxaeHui;

Ha NPAMOMMHENHBbIX y4acTkax OO0 W nocrne mecta yctaHoBku [MOA He
AOIDKHO ObITb 9NEMEHTOB, BbI3blBAOLMX BO3MYLLEHME MOTOKA XMUAOKO-
CTW.

Mepen Havanom paboT MO MOHTaXy pacxogoMepa pekoMeHOyeTcs no-
NyyYnTb OaHHble Ha pabouyyo XMAKOCTb (paboumi ananas3oH pacxona,
TemnepaTypbl 1 BA3KOCTU) U cepTudmnkat Ha TpybonpoBoa (CTaHO4apTbl
Ha TpyOy, maTepuan, pa3Mmepbl, CPOK MU YCNOBMKSA SKCNyaTauum).

[nsa pacxogomepa ¢ HaknagHbimMu NOA pekomeHayeTcsl OUEHUTb
KayecTBO TpybonpoBoga n MecTo ycTaHOBKU MM3A € TOYKM 3peHns npo-
XOXOEHUS YNbTPasByKOBbIX KonebaHunm mn obecnedeHus Tpebyemoro
YPOBHS MPMHMMAEMOro curHana ¢ NOMOLLb0 MOPTAaTUBHOIO yribTpasBy-
KoBOro pacxogomepa-cyetymka «B3JET MNP».

BHyTpeHHIOI0 NOBEPXHOCTL TpybonpoBoaa B MecTe ycTaHoBkM MOA
PEKOMEHOYETCS MOKPbIBaTb aKyCTMYECKN NPO3pPayHbIM 3aLUTHBIM MO-
KpbITUEM, CTOMKMUM MPOTUB KOPPO3UN U OTITOXKEHUN.

Mpy HanMuuu BEPOSATHOCTWN 3apacTaHUsa BHYTPEHHUX CTEHOK Tpybonpo-
Boga ¢ Dy> 300 MM pekomMeHOyeTCA NPUMEHSITb KOHCTPYKLUKN B COOT-
BeTCcTBUM C [NpunoxeHnem J1. YcTaHOBKa Takmx KOHCTPYKLMIA NO3BONAET
NepuoanYEeCcKN KOHTPONMPOBaATb COCTOSIHWE BHYTPEHHEN MOBEPXHOCTU
TpybonpoBoga v npu HeobxoaumMocTn ouunwaTb ee. HaknagHble MNOA
peKOMeHOyeTCs yCTaHaBNMBaTb Ha 3TU KOHCTPYKLUUM.

MpWn M3roTOBNEHUN N YCTAHOBKE TAKOW KOHCTPYKLMUWU OOSKHbI Bbl-
NONHATLCS creaytowme TpeboBaHus:

paguyc KpVBM3HbI NMNAacTUHbI, Ha KOTOpyl ycTaHaBnueaetcs MN3A, He
OOMMKEeH oTnuyatbCss OT paguyca TpybonpoBoga 6Gonee, yem Ha
+0,2 %;

nocre yCcTaHOBKU NfiacTuHa, Ha KOTopon pasmelyaetca NOA, He Jomnx-
Ha BbICTYNaTb BHYTPb MMM HapyXy MO OTHOLUEHMIO K BHYTPEHHEN no-
BepxHocTu Tpybonposoaa 6onee, yem Ha 0,002:Dy;

3a30p Mexay nnacTMHOW, Ha KOTOopyk ycTaHaesnmBaetcs [1OA, n cTeH-
KOW Hapy>XXHOro ctakaHa He JOSMKEH npeBbliwaTbh 5 MM.
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5.2. OnpepeneHne napameTpoB U3MEpPUTENILHOro y4yacTtKa

[o Hayana moHTaxa N3A Ha gencTeyoWwmn TpybonpoBo OOMKHbI
OblTb OonpeaeneHbl nNapameTpbl M3MEPUTENBbHOINO yyacTka — oTpeska
TpybonpoBoga, npegHasHa4YeHHoro Anga ycraHoBku [MOA.

5.2.1. MNpwn onpegeneHnn napameTpoB U3MEPUTENBHOIO y4acTka UCMNONb3YoT-
CA CpeAacTBa WM3MEPEHUs M MpUCNocobneHuns, ykaszaHHble B Tabn.1.
BmecTo ykasaHHbIX B Tabn.1 gonyckaeTcs NpuMeHATb Apyrue cpeacTtea
namepeHna n npucrnocobneHns, obecneymBaroLMe U3MEPEHME COOT-
BETCTBYIOLLMX NapamMeTpoB € TpebyemMon TOYHOCTLIO.

Ta6bnuua 1
HanmeHoBaHue n Tun 0603HaquV|e, rocT OcHoBHble MeTposiorn4eckmne
06opygoBaHus XapaKkTepUCTUKN
Merp . rOCT427-56 LleHa geneHusa 1 mm
MeTanIn4yeckun
LTaHreHUMpKynb LWL-M-500-01 TOCT166-80 | OcHoBHas norpewHocTtb 0,1 MM
PyneTtka 3MK2-10AHT-1 TOCT7502-80 LleHa genexusa 1 mm
Yrromep YO, YO2 TOCT 11197 unu OcHoBHasi NOrpeLHoCTb
YT,YH TOCT 5378 He Bonee 5’
Tonuromep «B3NET YT» MorpewHocTb He Gonee 0,1 Mm
yINbTPa3BYKOBOM TY 4213-040-44327050-99 ’
Ckoba FOCT 11098-75 LleHa genenunsa 1 mm
(KPOHLMPKYTb) (-) (-)
LLiITaHra ¢ MOHTaXXHbIMK
WHa. nsrotoeBneHus -
BTYNKaMu
Mpucnocobnexne
AN U3aMepeHns yrna WHA. narotoBneHuns -
HaKoHa

CpeactBa u3MepeHust AOMMKHbl ObiTb MCNpaBHbI, MOBEPEHbI U
MMeTb LENCTBYHOLLME CBMAETENbCTBA UNU OTMETKM B hopMynsapax
(macnopTax) o noBepke.

KpoMe ykasaHHbIX CpeacTB M3MepeHMst U MpuUcnocobneHunii uc-
nonb3yeTcs NpoUIMPOBaHHbIA YrOMoK, KapaHgall Ans pasMeTKu Ha
MeTannmM4ecknx TpybonpoBoaax UNn MeTanIM4yecknii KepH.

Bce pesynbtatbhl USMEPEHUIN U BBIYUCIIEHUIA 3aHOCATCS B MPOTOKON
¢ ToyHocThio 0,1 MMm. PekoMmeHayemasn popma nNpoTokomna npueegeHa B
MpunoxeHun B.

Mpn MOHTaXke MHOrokaHanbHOro pacxogomMmepa (a Takke pacxono-
mMepa ncnonHenmn YPCB-54211, YPCB-542) Ha kaxabi kaHan odopm-
nsaeTcsa OTAENbHbIN NPOTOKON.

B cny4yae, ecnn paboTbl BbINOMHAKTCS B HECKOSIbKO 3TarnoB, TO Ha
KaXkabI aTan MoXeT 0hOpMNATLCH OTAESbHbIA NPOTOKOS, KOTOPbIN 3a-
BepAeTCs COOTBETCTBYHOLUMMM noanucaMmn. B aTux npoTtokonax 3anon-
HAIOTCA COOTBETCTBYIOLLUME MYHKTbl U NPOYEPKMBAKOTCA T€ MYHKTbI, MO
KOTOpbIM paboTbl HA JaHHOM 3Tane He NPOBOAUSIUCE.
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5.2.2. OnpeneneHne cpeaHero 3Ha4YeHus HapykHoro anameTpa Ny

CpenHee 3HayeHue HapyxHoro anameTpa WY onpegensieTca kak
cpegHee apudmeTnyeckoe pesynbTaToOB M3MEPEHUN HapyXHOro aua-
MeTpa (MU OfMHbI OKPY>XHOCTU MO Hapy)XHOMY AnameTpy) B ABYX ce-
YeHusax yctaHoBku MOA, nepneHankynspHbix ocn WNY. MNonoxeHne ce-
YeHUn Hame4vaeTcs Ha TpybonpoBoge B COOTBETCTBUMN C pUC.8.

~_" "
Z-cxema V-cxema

a) NoNOXeHe ceYeHUn Npu ycTaHoBKe HaknagHblx MOA

~DH ~0,87-DH
I z | I < |
I o | | a |
I I I I
1 2 1 2
. .
no gnametpy (Z-cxema) no xopae (Z-cxema)

6) nonoxeHne cedeHu Npu ycTaHoBke Bpe3Hbix M3A (npu npoaornsHOM
yrne yctaHoBku NM3A 6 ~ 45°)

Puc. 8. NMonoxeHne ceveHnn ansa pasmewieHusn NIA Ha WY.

5.2.2.1. OnpepeneHve cpegHero 3Ha4YeHnsa HapyXHoro guametpa LY nytem ums-
MEepPEeHUS OSTMHbI OKPY>KHOCTU NO HAPY>XHOMY OnaMeTpy

PyneTtkon BbinonHseTca onodcbiBaHne LY no Tpu pasa B Kaxaom
n3 BblbpaHHbIX cevyeHun. PaccuntbiBaeTca cpegHee 3HaAYeHWe ONHBbI
OKPY>XHOCTU B ceveHnax 1 un 2:

ZI—OKp ij
I-0|<p cpl2 = —3 » MM,

rae Lok cp1,2 — CPEOHEe 3Ha4YeHne AfMHbl OKPYXKHOCTU B 1 1 2 ceveHun,
MM;

Lokp ij — AJSIMHA OKPY>XHOCTW MpPK i-TOM U3MEPEHUN B j-TOM CEYEHUMU,
MM.
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5.2.2.2.

Puc. 9.

PaccuutbiBaeTca cpegHee 3HaveHne AnvHbl OKPYXHOCTU WY Lok cp:

Lokp cp1+Lokp cp2
LOKIO cp = > , MM

OnpepenseTtca cpegHee 3HaveHWe HapyxHoro guametpa WY D

Hap cp-

I—0Kp cp

Dhap cp = Mm.

PesynbTatbl namepeHuin n Bbl4NCNEHU 3aHOCATCA B NPOTOKOS.

OnpepenexHve cpegHero 3Ha4YeHusi HapyxHoro auvameTpa WY nytem
NpsIMOro U3MepeHnst agnameTpa

Ha LY B kaxxgom n3 BblOpaHHbIX ceYeHUn OTMEeYatTCs BOCEMb TO-

YeK, PaBHOMEPHO PacroSIOKEHHbIX MO OKPYXXHOCTU KaXOoro cevyeHus
(pnc.9).

MonoxeHune Toyek Ha cevyeHunax NY.

B nnockoctax 1-5; 2-6; 3-7 n 4-8 Kaxkgoro cevYeHus BbIMOSNHAETCA
no Tpu unamepeHud. MNpu namepeHnn ckobon (KPOHUMPKYNemMm) Henoa-
BWXKHbIN LLYyN yCTaHaBNUBaeTCsd B OTMEYEHHYK Ha noBepxHocTn UNY
TOYKY, a NOABWXKHbIN NepeaBuraeTcsl OKOMo NpoTUBOSEXALLEN TOYKN 00
Tex Mnop, NoKa NOABWXHbLIN LLYyN CKOBbI (KPOHLMPKYNSA) MakCUMarnbHO He
BbIOBMHETCS MO HanpasneHuto K nosepxHoctn WNY. [lonyckaeTca npo-
BOOUTb U3MEPEHNSA C MOMOLLIbIO KPOHUUPKYNA N PyneTKn.

CpegHee 3HadeHune HapyxHoro anameTtpa WY B cedveHnsax 1 n 2
paccuyuTbiBaeTcs No opmyne:

ZDHap ij
DHap cpl,2 :T’ MM,
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roe Duap cp1,2 — CpeHee 3HayeHwe HapyxxHoro gnameTtpa NY B 1 un 2
CeYeHUN, MM,

Duap ij — Hapy>xHbi1 anameTtp MUY npu i-TOM n3amepeHuun B j-TOM ce-
YeHUn, MM.
PaccuntbiBaeTca cpegHee 3HaveHWe HapyxHoro guametpa WY D

Hap cp-

Duap cp1+Duap cp2

D = , MM.
Hap cp 2

PGSyJ'IbTaTbI MSMepeHVIIZ N pacyeToB 3aHOCATCA B NMPOTOKOIJ1.

5.2.3. Onpegenenne cpegHero 3HayeHusi HapyxHoro gnametpa WY B npo-
AO0NbHON NNocKocTn ycTtaHoBku NOA npu yctaHoBke MOA no gnameTpy

M3mepeHne HapyxHoro guametpa MUY B npoaonbHOW MNIIOCKOCTU
yctaHoBkM MNM3A, npoxoasiuen yepes mecta yctaHosku M3A n ocb NY,
BbIMOSIHAETCA C NOMOLLbIO CKOBbI (KpoHUMpKyns). Ha WY (Tpybonposo-
Ae) B KaxaoM 13 BblOpaHHbIX cevyeHun 1 1 2 0TMevaloTCsl TOYKKU, B KO-
TOpbIX NpeanonaraeTtca yctaHoBka MN3A. B aTux Toukax Kaxgoro ceve-
HUS BbINOSHAETCS NO TPWU U3MEPEHUS HapyXHoro guametpa. [Npu uns-
MEPEHNN HENOABWXHbBIN LN CKOObI (KPOHLMPKYIS) YyCTaHaBNMBAETCS B
OTMEYEHHYI0 Ha NoBepxHOCTM MY TOuKy, a NOABWXKHbIA NepenBuraeTcs
OKOJ10 NMPOTMBONEXALLEeNn TOYKM A0 TeX Nop, Noka NoABWMXKHBIN LN CKO-
Obl (KPOHUMPKYS) MakCMMarnbHO He BbIABMHETCS MO HarnpaBEHUI0 K
nosepxHoctn WY. [onyckaeTca NpoBOAUTb WM3MEPEHUS C MOMOLLbLIO
KPOHUMPKYNSA N PyNeTKu.

CpefHee 3Ha4vyeHue HapyxHoro guameTpa MY B BbIOpaHHbIX TOYKax
cevyeHun 1 n 2 paccuntoiBaeTca No oopmyrne:

>Dnoa i

Dnsa cp12 - W™

roe Dnaa cp12 — CpeaHee 3HayeHue HapyxHoro gvameTpa WY B npo-
pornbHon nnockoctn NMNOA B 1 1 2 ceyeHnn, mm;

Dnoaa ij — HapyxHbii guametp NY B npoponbHon nnockoctn MN3A
npu i-TOM N3MEPEHNN B j-TOM CEYEHNN, MM.

PaccunTbiBaeTcs cpegHee 3HadeHue HapyXHoro guvametpa WY B
npoaonsbHon NnockocT NMI3A Dnaa cp:

Dnza cp1+DPnsa cp2

Drisa cp = 5 » MM.

PGSyJ'IbTaTbI MSMepeHVIIZ N pacyeToB 3aHOCATCA B NMPOTOKO/J1.
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5.2.4. OnpegeneHune KoapurLMEeHTa NCKaXXEeHUA akyCTU4ecKon 6asbl

Mo pesynbTatam uamepeHun napametpoB WY onpegenderca Ko-
ahPUUMEHT ncKkakeHus akyctudeckon 6asbl pacxogomepa Ke:

Ké = Dnaa cp/ DHap cp-
Mocne 3Toro NpoBepsieTCs BbIMOHEHWE YCMNOBUS:
0,985 < Ks< 1,015.

Mpy HEBBLINOMHEHUN AAHHOIO YCNOBUSA BbiOpaHHbIA y4acTok Tpybo-
npoBoda nNpu3HaeTcsl HeNPUroaHbIM A5 YCTaHOBKM Ha HeM [10A ans
Lenen KOMMep4ecKkoro yyera.

5.2.5. 'amepeHune TonwuHel cteHkn UNY.

TonwmHomMepom BbINOMHAKTCA NO TPU U3MEPEHUSA TOSLUUHBI CTEH-
kn Y B Toukax 2, 4, 6, 8 (pnc.9) kaxxaoro ceveHus.

CpegHee 3HayeHWe TOSWMHbI CTEHKU B ceYeHusax 1 u 2 paccunTbl-
BaeTcd no gpopmyne:

zhCT ij
her cpl,2 :T’ MM,

rae her cp1,2 — cpeaHee 3HayveHve TonwuHbl cteHkn Y B 1 1 2 cevernu,
MM;

her jj — TONWMHA cTeHkn UY npu i-TOM U3MepeHnn B j-TOM CEYEeHUMN,
MM.

PaccuuTtbiBaeTcs cpegHee 3Ha4YeHne TonwmHbl CTeHkn UNY:

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

PesynbTaTtbl namepeHuin n pacyeToB 3aHOCATCS B MPOTOKOJT.
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5.2.6. OnpegeneHune akeMBaneHTHoOW WwepoxosaTocTn NY

[aHHbIn NapameTp onpeaensatT TONMbKO npu yctaHoBke [OA no
anaveTpy.

3HauyeHne 3KBMBANEHTHOWN LLEPOXOBATOCTM BHYTPEHHEWN NOBEPXHO-
ctn NY d, onpegensietca no tabn.2 n 3aHOCUTCS B NPOTOKOIT.

Tabnuua 2
MaTepuarn Twn Tpybbl M COCTOSIHUE BHYTPEHHEWN MOBEPXHOCTU dy, MM
ny
TlatyHb, Mefib, aniomuHna, HoBas 6e3 ocagkoB < 0,03
nnacTMacchl, CTEKMNO, CBUHEL],
Hoeas 6ecLuoBHas:
- XONOAHOTSAHYTas < 0,03
- ropsiyeTaHyTaqa <0,1
- NpokaTHasi <0,1
HoBaga cBapHasi <0,1
C He3HauuTemnbHbIM HANETOM PXXaB4YMHbI <0,2
Ctanb PxxaBas <0,3
BuTyMnHMpoOBaHHas:
- HoBasi < 0,05
- GbIBLIAsA B 3KCNnyaTaumm <0,2
OunHkoBaHHas:
- HoBas < 0,15
- OblBLUAS B 9KCMyaTauum <0,18
HoBas 0,25
UyryH PxxaBasi <1,2
C Hakunbto <15
ButyMmnHnpoBaHHas, HoBast < 0,05
AcBoLemeHT ObnuuoBaHHasa U HeobnULoBaHHasA, HoBas < 0,03
HeobnnuyoBaHHas, B 06bIYHOM COCTOSHUN 0,05

5.2.7. OnpeneneHne KNHEMaTUYECKON BA3KOCTM.

[aHHbIM NapameTp onpegenseTca u BBOAUTCA B NpPUOOP TOMbKO
npw yctaHoske MNMN3A no guameTpy nnu Boosb ocu notoka (U-KoneHo).

KnHemaTtnyeckass BA3KOCTb ANsi BOAbl onpegensdeTrca no tabnuue
Mpunoxenna . [1ns 3TOro BbISICHAETCA AWanasoH U3MEHEHUs1 Temne-
paTypbl BoAbl B TpybonpoBoae B YCMOBUSIX AKCMnyaTaumm, paccyuThbl-
BaeTCs cpefdHee 3HayeHne TemnepaTtypbl BOAbl M No Tabnuue onpeae-
naeTcs 3HaJYeHWe KMHEMAaTMYECKOW BA3KOCTM AN 3TOM TemnepaTypbl.
3HayeHne 3aHOCUTCA B MPOTOKON.

Ana gpyrmx XXMaKOCTEN KMHeMaTtuyeckas BA3KOCTb onpenensercs
cornacHo NOCT 8.025 unn namepsetcsa no otobpaHHoW Npobe BUCKO-
3umeTpom (BY, TOCT 1532).

5.2.8. 3HayeHns gpyrmx napameTpoB, Heobxoaumbix Ans paboTbl pacxoo-
Mepa, onpegensaTca nocne ycraHoskn MN3A Ha WY (Tpybonposon).
MeToauka onpegeneHvs aTUX napameTpoB U3SOXeHa B Crieayrolmx
pasgenax HacTosLWwero JOKYMeHTa.

21



5.3. Nopsapok paboT Nnpn MOHTaXe HaknagHbix NMOA

5.3.1. Ha LY B panoHe ceyenun 1 n 2 (pnc.10), roe onpegensanuce napameT-
pbl Y, 3auuwiaotca 4o YMCTOro MeTtanna ABa yyacTka MOBEepPXHOCTU
Tpybonposoga. lNnowaab 3adnwiaemMblx NAOWAAO0K AO/MKHA OblTb Ta-
Kon, 4Tobbl NMOA MOXHO O6bINIO NepemelaTb MO 3a4YULLLEHHON MOBEpPX-

HOCTW Ha paccTosiHue AnvHbl kopriyca MN3A B nobyto CTOPOHY.

Mpwn yctaHoBke MOA no V-cxeme nnowagkun A0SMKHbI pacnonaratb-
CA N0 OAHOW CTEHKe BAOMb TPyOONpoBoAa Ha PacCcTossHUK, paBHOM Dy,
Mexagy cepeavHamu ydyacTtkoB (Boonb ocu WUY), npu yctaHoBKke Mo
Z-cxeme — Ha NpoTUBOMOSOXHbIX cTeHkax UY Ha pacctosaHum 0,5-Dy.

5.3.2. M3A nogknto4yalTca K pasbemMam COOTBETCTBYHoLero kaHana Bl (Ka-
Han 1 — KaHan 4) B COOTBETCTBMM CO CXEMOW COEANHEHUS pacXOdoMe-
pa (MpunoxeHune B) Takum obpasom, 4Tobbl cooTBeTCcTBYlOWMIA MDA
pacnonarancss nepBbiM MO MNOTOKY M Obin MNOAKMOYEH K KOHTaKTam
PEA1.1, PEA1.2 , a gpyron u3 napbl — BTOPbIM MO MOTOKY W1 BbIf Noa-

KntoyeH Kk KoHTaktam PEA2.1, PEA2.2.

5.3.3. BknovaeTca nutaHue pacxogomepa. OTkpbiBaeTcs meHio HacTtponku /

MapameTpsbl MMM 1 ycTaHaBnnBaeTcs:

- Lokp (dnuHa OKpPY>XHOCTU) — cpeHee 3HavyeHWe OANUHbI OKPY>KHOCTU
no HapyxHomy anametpy UY Logcp v DHap (Anam. HapyXHbIA) —

cpeaHee 3HadeHue HapyxHoro anameTpa Y Dyap cp;

- Dnaa (Auam. B nn. N3A) — cpeaHee 3HavyeHne HapyXHoro guametpa

Y B npogonbHon nnockoctn M3A Dnsa cp;
- Mar. ct. (MATEP. CT.) — maTtepuan cteHku UY;

- het (Tonw. cTeHkn) — cpeaHee 3HavyeHne TomnwuHbl CTeHkn NY her cp;

- Mar. nok. (MATEP. NOKP.) — matepuan nokpbitusa AY;
- hnok (Tonw,. NOKpbITUA) — TONLWKMHA NOKPbITUA UNY;

- d (LUepoxoBaToCTb) — 3Ha4YeHWEe 3KBMBANIEHTHOM LIEPOXOBATOCTU

BHYTPeHHeun cTteHkn LY da;

- v (BASKOCTb) — 3Ha4YeHUe KMHeEMaTU4YECKON BA3KOCTU XUOKOCTU B TPY-

GonpoBoae.

- U (Pa3oBas ckopocTb) — 3Ha4yeHue ¢pa3oBomn ckopoctu napbl M3A.

OTkpbiBaeTcss mMeHtio Hactpowku / HacTtpowka curHamnma un ycrta-

HaBJTIMBAKOTCA clrieayrolmne 3HaveHna an4da napameTpoB:

- AmMnnutypa 3U 1;

- YyBCTBMT. Bbicokas;
- Komnapartop= 1.00 B;

- ABTOCnexeHue BKI1.;

- U3amepeHus BKn.
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[na HabnogeHus 3a popmMor M aMnnnTyaon NPUHUMAEMOrO CUr-
Hana v ypoBHeM KoMnapaTtopa ocuunnorpad MOAKMYaeTcs K TEXHO-
norun4yeckomMmy pasbemMy pacxogomepa (puc.b.6, koHTakT 1 — npuHUMae-
MbI cUrHan, KoHTakT 10 — ypoBeHb KoMnapaTopa, KOHTakTel 9 n 14 —
«3emnsa»). CuHXpoHM3aumsa MoXeT ObiTb NMBO BHYTPeHHAA, nmMbo
BHELLHASA (KOHTAKT 12 TEXHONOMMYECKOro pasbLema).

Homep kaHana, curHan KOToporo BbIBOAUTCS Ha pasbeM, 3a4aeTca
HOMepOoM kaHana B Ha3BaHun meHto Hactponka / HACTP. CUIH x ka-
Han.

5.3.4. anyyvarowas noBepxHocTb 06omx NMN3A napbl cMa3biBaeTCA KOHTAKTHON
cMmaskon. PekomeHgaumMm MO MOArOTOBKE M MCMOSMb30BAHUIO CMa3Ku
npueeaeHsl B [NpunoxeHun M.

OavH 13 napsl MNM3A, nputupasd, yctaHaBnuMBaeTCa B CepeanHy 3a-
YULLEHHOW nnowankn B cootBeTcTBumM ¢ puc.10 1 3akpennsercsa ¢ no-
MOLLbKO MOHTaXXHOW CKOObI (KOTOpas Anda 9TOW Lenn AomkHa ObiTb npu-
BapeHa K UY) unm xomytomMm 13 ctanbHon rmbkon neHtol. Ha NY otme-
YyaeTcs NONoXeHNEe PUCOK Ha BOKOBbLIX CTEHKax aToro MOA.

HanpaBnenue [NonoxeHune 3aunLeHHble MonoxeHne
noToka puckm MN3A1 nnowankun puckn MNIA2
MoA1 M3A2
< \ 4
\

Ocb
Tpy6onpoeoaa

N
KaGenb BIM-M3A1 /\ KaGenb BI-MAA2 //

Puc. 10. NonoxeHune HaknagHbix MIA Ha TpybonpoBoae (nNpu ycTaHOBKe No
V-cxeme).

Opyron N3A ycTaHaBnuBaeTcs, NpUTUpas, B cepeanHy BTOpoun 3a-
YMLLLEHHOM NSoWagkn 1 nyTem nepemMeLleHns B pasHble CTOPOHbI Ha-
xoouTtca Takoe nonoxeHuwe MOA, npn koTopoM dopma U amnnutyga
NPYHMMAEMOro curHana, Habnogaemoro no ocumnnorpady, cooTBeT-
CTBOBamNn HMWXXeykas3aHHbIM TpeboBaHUAM.

AMNANTyga MakcumanbHOW NOMYBOMHbI MPUHATOrO curHana gorx-
Ha ObiTb 3 B. YpoBeHb LUyMOB nepen NPUHATbLIM CUrHANOM OOJTKEH
OblTb MUMHMMarneH, a amnnutyaa paboden MONyBOSMHbI AOMKHA ObITb
MakCcumanbHO BO3MOXHOW. Paboyenn moxeT GbiTb nepeasi NonyBosHa,
€CNnn COOTHOLLEHNE aMNNUTyA WYMOB M NePBOW NOJSTYBOSHbI He Bonee
1/4. Ecnn pasHOCTb aMnnuTyad BTOPOW M NEPBOW MOSYyBOSIH HE MeHee
2 B, paboyen MOXeT OblTb BTOpas nonyBosiHa.
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HexBaTka gmnanasoHa perynupoBaHuna ansa obecnedeHus Tpebye-
MbIX MapameTpoB curHana (3HayeHue 4yBCTBUTENbHOCTU Bbicokas,
3HayeHue napameTpa Amnnutyaa 3U pasHo 4, 3HayeHue Koadhpuum-
eHTa ycuneHns 6onee NOMNOBMHbI BO3MOXHOMO AnanasoHa M3MEHEHMS)
yKasblBaeT Ha TO, YTO B TpybonpoBoae MMEeKT MeCTO (DakTopbl, Bbl3bl-
BalOLLMe yBeNnu4eHue MNOrpeLlHOCTU M3MEpPEeHUs pacxoda: OTIOXEHUs
Ha BHYTPEHHUX CTeHkax TpybonpoBoda, MOBbILEHHOE coAepXaHue
BO34yxa UM B3BeCeW, MOBbIWEHHbIN YPOBEHb Nynbcaumn n T1.4. HaH-
Hble (haKTopbl MOTYT NPUBECTU K NOSTHOMY MPEKpaLLEHNIO N3MEPEHNS.

Mocne onpegeneHust ontTumanbHOro pacnonoxeHuna MNAOA Ha UNY
OTMeYaeTcs NOSIoXKEeHNe pUcok Ha GokoBbix cTeHkax MNM3A. MNM3A 3akpe-
nnsetcs Ha Y nubo ¢ nomoLbio npuBapeHHon K TpybonpoBody MOH-
Ta)XHOW CKOObI, MMOBO XOMYTOM M3 CTaNbHOWN NEHTHI.

YcTaHaBnMBaeTCs ypoBeHb Mnopora cpabaTbiBaHUs komnapaTtopa
nyTem BBeAeHMs1 Heobxoanmoro 3HadeHuss napameTpa Komnapartop u
KOHTPONS TMOMOXEHUS1 MO 3KpaHy ocuunnorpadga. YpoBeHb nopora
[OIMKEH HaxoauTbCcs nocepeanHe Mexay YPOBHEM Luyma U BEpPLUMHOM
nepBON MONYBOMHbI, ecnn paboyen sBMsieTCs nepBasi NonyBoONHa, U
nocepeavHe Mexay aMnnutyaamy nepBor U BTOPOW MONYBOSH MPUHS-
TOrO curHana, ecnu pabouyei siBnsieTcs BTopasi NonyBosiHa.

5.3.5. NamepseTca oceBast 6asa npmubopa — paccTosHME MexXay akyCTUYeCKu-
MU UeHTpamu napbl MNM3A (pnckamn Ha GOKOBbLIX CTEHKax) BOOMb OCU
NY. MNpun yctaHoBke M3A no V-cxeme pacCcTosiHue nUamMepseTcs Heno-
cpencrteeHHo. [pn yctaHoBke no Z-cxeme WY nocnepoBatenbHO Onos-
CbIBaeTCA pyreTkon 4Yepes oTMeTKM nonoxeHnsa pucok MN3A1 n MIA2.
[Mpn aTOM no pyneTke No cTeHke Tpybonposoga NPOBOAATCHA NUHUM [0
nepeceveHus ¢ obpasyolen, NPoxoasLen vyepes npoTuBonexalimm
M3A (ycnoBHOM NMHMEN Ha NMOBEpPXHOCTU TpybonpoBoaa, napannenb-
HOW ero ocu). PyneTkon nsamepsieTcs pacctosiHue mexay nonygyramm
BOONb 0bOpasyrwmnx M BblYUCHSETCS cpefHee 3HadveHue. Pesynbtar
3aHOCMKTCS B NPOTOKOI.

M3mepeHHOe 3HayeHue pacCTOSHUSA MexXady aKyCTUYEeCKUMWU LEeH-
Tpamu napbl NM3A Bgonb ocu Tpybonposoga Lob BBOANTCA B pacxono-
Mep.

Mpw NpaBKIbHO YCTAHOBMNEHHbIX NapamMeTpax pacxoAoMep OOSKeH
HayaTb OTOBpaXKeHne N3MepPsieMOro 3Ha4YeHUsl pacxoga.

5.3.6. MNpu MoHTaxe HaknagHbix MNOA ansa 2-ny4eBoro 30HAMPOBAHUS MOTOKA
onepaunn no n.n.5.3.1-5.3.5 BbINONHANTCA ANsa Kaxxgown napbl MN3A.
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5.4. Nopapok paboT npn MOHTaxe Bpe3Hbix MNMIA.
Ha HapyxHon nosepxHocTn LY B MecTax, rae onpegensnucb na-
pameTpbl LY, HAHOCATCA NUHUN OKPYXKHOCTK ceveHnin 1 n 2 (puc.11a):
- Ha paccTosHun 0,87-Dyap cp — ANA ycTaHoBkM NMOA no xopaam;
- Ha paccTosAHUMN D,ap op — ANA ycTaHoBkM [M3A no gnameTpy.
Mpu aTom yron npoaonsHon yctaHoBku M3A nony4vaetcs 6 = 45°.
5.4.1. Pa3smelueHue NMN3A no xopae

5.4.1.1. [ins onpegeneHns mect yctaHoBkM M3A Ha HapyXHoW noBepxHocTn NY
B cedeHun 1 onpenensdercsa onopHas (BepxHsada) Touka A (puc.116). Ot
TOYKM A BOOMb FNIMHUN OKPYXXHOCTU ceveHnss 1 B 06e CTOPOHbI OTMepsi-

totcs ayrm AB = AC = 5 . OTMeYeHHble ToYku B n

C HakepHuBatoTCS.

N3 Touek B n C c NomMowbio FIMHENKN UNK XecTkoro npoduns
(yronka, weennepa v T.M.) NpOBOAATCSA NMNUHUK, NapannensHble ocu UNY,
[0 nepecevYeHuns C JIMHNEN OKPYXXHOCTU ceyvyeHnda 2 — Toukm D n E cooT-
BETCTBEHHO (puci1a).

[1na npoBepkn NpaBuibHOCTUN BbIMNOSTHEHHbBIX onepauun n3 Tovek B
n D BOONb NUHUIA OKPYXXHOCTU CEYEHUN B pa3Hble CTOPOHbI OTMEPSAIOT-
Cﬂ ,D.yrl/l ,DJ-IMHOIZ (1,047'DHap cp + hCT cp) n (2,094'DHap cp - hCT Cp) KOHL“DI
Ayr OOMKHbI COBNAacCTb.
5.4.1.2. MNpun aByxny4eBOM 30HOMPOBAHMM NOTOKA U pa3MeELLEHNN NEPBOro nyya

BbiLLe BTOPOro Ans ycraHosku napbl NOA1.1 / MOA1.2 MOXHO ncnorsb-
30BaTb COOTBETCTBEHHO TO4YkM B 1 E nnbo toukm C n D.

[ns pasmeTkn BTOPOro fiyd4a BHU3 MO JIMHUU OKPY>XHOCTU ceve-
HUs 1 oT Toukn B otmepsietca ayra BF = 0,524-Dyap cp, @ OT TOUKM F —
pyra FG = (1,047-Duap ¢p + herep). ToUkM F n G HakepHuBatoTcs. AHano-
r’MyHasa npouenypa pasmeTku nposoanTca u3 Toukm D. Toukm H u K Ha-
KEpPHMBAIOTCS.

[ns npoBepkn NpaBUNbLHOCTU BbINOSTHEHHbLIX Onepaunn nu3 Tovek F
n H BOOMb NMHUN OKPY>KHOCTEN CEeYEeHUN B pasHble CTOPOHbI OTMepSs-
totes ayrn AnnHon (1,047 -Dyap cp + herop) ¥ (2,094-Duap ¢p — her cp). KOHLbI
Ayr 4OSMKHbI COBNACTb.

Ecnu onsa N3A1.1 BbibpaHa Touka B, a gna N3A1.2 — Touka E, 10
B KayecTBe MecCT ans yctaHoBku napbl [M1OA2.1 / NBA2.2 onsa BTOpOro
ny4ya Heo6xoaMMOo MCNoNb30BaTb COOTBETCTBEHHO ToYkM F 1 K.

Ecnu ana N3A1.1 BeibpaHa Touka C, a gna N3A1.2 — Touka D, 10
ana N3A2.1 ncnonbayetca Touka G, a ansa NMNOA2.2 — Touka H.
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HanpaBneHue \
noToka \
\
- \ .
NNHKUA / NNHUA /
OKPY>XHOCTU OKPY>KHOCTH
ceyeHue 1 ceyeHune 2

a) pacrnorsnoxeHue Toyek pasmeTkm Ha 1Y

C (E)

B (D)

B) BMA NO HanpaBneHuo NoToka npu yctaHoske nap NOA no ganametpam

Puc. 11. Cxema pa3meTKM Ha NoBepxHOCTU TpybonpoBoaa ANsA YyCTaHOBKU
nap Bpe3Hbix M3A.

Ha pucyHkax 6) n B) B ckobkax ykasaHbl 0603Ha4YeHUs1 TOYEK Ha
TNIMHUN OKPY>XHOCTWN ceyeHns 2.
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5.4.2.

PaamelueHune MNM3A no gnameTpy

5.4.2.1. [Ina onpeaeneHus mect yctaHoBkn [MOA Ha noBepxHocTU LY Ha nnuHUK

OKPY>XHOCTU B ceyeHun 1 onpepensieTcss onopHas (BepxHsasi) Touka A
(pnc.11B). OT TOYKM A BOOMNb JIMHUM OKPYXHOCTU OTMepsieTcs ayra
AB = 0,393:Dyap cp, OTMEYEHHAA TOYKa B HakepHuBaeTcs.

N3 Toukn B B noBylo CTOPOHY MO FIMHUKM OKPYXXHOCTU ceveHus 1
otmepsietcs ayra BG = 1,571-Dyap cp ¥ TOUKa G HakepHuBaeTcs.

N3 Touek B 1 G C NOMOLLBI NMHENKU UAWN KEeCTKoro npoduns
(yronka, weennepa v T.n.) NPOBOANTCS NUHUK, NapannensHble ocu UNY,
00 NepeceyvyeHnss C NMHUEN OKPYXKHOCTM ceyeHna 2 — Toukm D n K
(puc.11B).

[ns npoBepkn NpaBUNbHOCTU BbIMNOSMIHEHHbIX onepauuni u3 Toyek B
n D BOOMb NNMHUN OKPY>KHOCTEN CEYEeHUN B pasHble CTOPOHbI OTMepSs-
totesa Aayrv AnnHom 1,571-Dyap cp. KOHLLI AyT AOMKHBLI COBMNacTb.

B kayectBe mect ansa ycraHosku napbl [M9A1.1 / NOA1.2 MOXHO
1“crnonb3oBaTb COOTBETCTBEHHO Toukn B 1 K nnbo toukn G n D.

5.4.2.2. [Insa pa3meTkn BTOPOro fy4ya (Npu ABYyXiy4eBOM 30HOMPOBAHMM NOTOKA)

BHU3 MO NIMHUM OKPYXXHOCTU cedeHus 1 oT Todkm B oTmepsieTca gyra
BF = 0,785-Duap cp, @ oT ToukM F — ayra FGC = 1,571-Dyap cp. TOUKM F 1
C HakepHuBatoTcs. AHanorm4yHasa npouenypa pasMeTku NpoBOAUTCS U3
Toukm D. Toukn H n E HakepHuBatoTCS.

[ns npoBepkn NpaBUNbLHOCTU BbINOSTHEHHbLIX Onepaunn nu3 Tovek F
n H BOOMb NMHUN OKPY>KHOCTEN CEYEeHUN B pasHble CTOPOHbI OTMepSs-
totesa ayrv AnnHom 1,571-Dyap cp. KOHLLI AyT AOMKHBLI COBMNacTb.

Ecnun ana NM3A1.1 BbibpaHa Touka B, a ana N3A1.2 — Touka K, 10 B

KayecTBe MecCT ansa yctaHoBku napbl MOA2.1 / TTBOA2.2 pns BTOpPOro
ny4a Heo6xoaMMO MCNoNb30BaTh COOTBETCTBEHHO Toukn C 1 H.

Ecnn ana NMN3A1.1 BeibpaHa Touka G, a ansa N3A2.1 — Touka D, 10
ana N3A2.1 ncnonbayetca Touka F, a ana NOA2.2 — Touka E.

Pasmepbl ons pasMeTky npu pasnuyHbiX CXemax 30HOUPOBaHUSA
npvBeaeHbl B Tabn.3.

Tabnuua 3
PaccTtosanune
Cxema [rvka ayrm Mexay
30HOMpPOBaHUA cevyeHnamm
Tn2
BFGC;
) BAC; DE; FG; DHKE; BF; CG; DH;
AB; AC HK FBACG; EK
no xopae HDEK 0,87-Dyap cp
1,047 -Dyap cp +Ner cp [1,047-Dyap op +2,094-Dysap op —0,524-Dyap op —
2 cTcp cTcp cTcp
AB: AC BFG; BACG; | FBAC; FGC; | BF; CG; DH;
no gMameTpy ’ DEK; DHK HDE; HKE EK Diiap cp
0,393-Dyap op 1,571-Duapcp | 1,571-Dyapcp | 0,785-Dyap op
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5.4.3. YcTaHOBKa MOHTaxHbIX naTpybkos NOA Ha NY

M3 nnoTtHoro matepmana (KapToH, BaTMaH U T.4.) NO Npousito oT-
BEpCTMs B Topue (npunerawowem K TpybonpoBoay) MOHTaXHOro nat-
pybka M3A Bblpesaetca wabnoH 6yaywero annunTUYecKoro oTBep-
cTnsa. PaameyvaloTcs ero ocu n LeHTp.

LleHTp wabnoHa nooyepenHO COBMELLAETCA C LeHTpammn byayuimx
oTBepCcTUN nop yctaHoBky [1OA (OBYMS HaKepHEHHbIMU TOYKamu,
HaxogAaWMMNUCA  COOTBETCTBEHHO B ceyeHumax 1 umM 2 Ha
MPOTUBOMNONOXHbBIX CTEeHKax Tpybonposoga). Mpyn aTtom npogonbHas
ocb WwabnoHa gomkHa 6bITb NapannensHa ocu Tpybonposoaa.

Mpodhunu Gyaywmx oTBeEpCTUM 0BBOAATCA HA NOBEPXHOCTU CTEHKM
Tpybonposoga. Mo HameveHHbIM annuncam Bbipe3alTcsa (BbICBEPSU-
BalOTCHA) OTBEPCTUS B CTEHKE TpybonpoBoda 1 yCTPaHATCA HansbIBbl,
3ayceHubl, rpag Ha Kpasix OTBEPCTUN.

MoHTaxHble naTpybkn [NMOA npuBapuatoTcs Ha TpybonpoBog
(cBapka BbINOMHAETCA B COOTBETCTBUMM C TpeboBaHuamu [Mpunoxe-
HUa U unu cneumansHbiMn TpeboBaHNAMU BeAOMCTBA, 3KCMyaTUpyto-
wero Tpy6onposoga). ns atoro (puc.12a):

- NPeaBapuTEnbHO CHAB MOHTAaXHbIE BTYMKW, Yepes3 OTBEPCTUA B CTEHKaX
TpybonpoBoaa NponyckaeTcs LWTaHra;

- Ha OOVH M3 KOHLIOB LUTAHIM HageBaeTCsl MOHTaXHbIM naTtpybok MOA,;
- cBapKon B 2—3-X ToYKax naTpybok npuxesatbiBaeTcs K LY,

- Ha Opyron KoHeL, LWTaHrM HageBaeTCs BTOPOM MOHTaXHbI naTpybok
M3A n Takke npuxesatbiBaeTcs k NY;

- ybeamnBLUNCb, YTO CKOMb3ALWAa nocagka WwTaHrn B naTpybkax coxpaHe-
Ha, naTpybKkn NpnBapmnBalOTCA C COXpPaAHEHNEM CKOSb3ALLEN NOCAAKN.

Matpybkn MNMIA npuBapmsaroTca kK Y Takmm obpasom, 4Tobbl OT-

BepcTus B natpybkax u UY cosnaganu. NepBbiii N0 NOTOKy natpybok
npuBapuBaeTCs B TakOM MOMoOXeHuu, 4ytobbl NM3A B HeM ycTaHaBnu-
Basicsi MO NOTOKY XMAKOCTU, a BTOPOM — NPOTMB NOTOKa (puc.12a).

Mpn cBapke gormkHa obecnevmBaTbCs COXPAHHOCTb BHYTPEHHEWN
pe3bbbl NaTpyoOKOB.

BHUMAHUE! 3AMNPELUAETCA npuBapuBaTb MOHTaXHble naT-
PyOKu ¢ ycTaHOBNEHHbIMU B HUX MIA.
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Csapka

a) NonoXeHne MOHTaXHbIX NaTpybkoB MNOA Ha NY

<—X—>

0l 1 : [ .

T L [
\LZ 1T NI/

Hap

i 7

npu ycmaHoeke N3A rno xopde npu ycmaHoeke N3A no duamempy

6) onpeneneHne cMeLeHns OCn akyCTUYECKOro KaHana

1 — wmaHea; 2 — cmsixka, 3 — MOHMaxHbIU nampy6ok N3A; 4 — Y.

Puc. 12. OnpeageneHue napametpoB ycTaHOBKMU [IA Ha LY.
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5.4.4. Onpegenenne 6Gasbl npubopa Ls (pacctodHne mexgy msnyyarowmmu
nosepxHoctsamu N3A) ogHMM 13 aByx cnocobos

5.4.4.1. Cnocob 1

B oanH 13 mMoHTaxHbIX naTpybkoB yctaHaBnueaeTcs NM3A. B npo-
TMBOMOSOXHbIN NATPyOOK WTaHra BCTaBnNseTcs Takum obpas3om, YToObl
CBOMM KOHLIOM OHa ynepriacb B W3ry4alroLlyt0 MOBEPXHOCTb YCTaHOB-
nexHHoro M3A. Ha BbiCTynalowum KOHeL, WTaHrM HageBaeTCcsl MOHTaX-
Has BTYJIKa M 3aKpennseTcs Ha LwTaHre B nocagoyHom otBepctum M3A
B naTpybke. [Mocne aToro wraHra BblTaCKMBAETCA U N3MePSeTCH LWTaH-
reHUMpKynem, pyneTkon unm ckobom pacctosiHme mexay TOpLOM LUTaH-
MM N TOPLOM MOHTaXHOM BTYSIKW. Takke LTaHreHUMpKynem namepsieTca
AnvHa norpyxHon yactn NM3A Lpy — paccTtosHne OT u3nydarowen no-
BEPXHOCTWN OO ONOPHOM KOSbLEBOW NNOCKOCTU (pnc.13).

\

|< Lk

——Lay——>

4

[ 1 I

C

ManyyaroLas nnockocTb

Puc. 13. Bua BpesHoro M9A.

PaccTtosiHue Lg mexay manydarwwmmm noBepxHocTamu napbl MNOA
onpegendeTcs no popmyne:

L6 = Lv7— Lny, Mm,
roe Lt — pacctosiHue mexay TOpuOM LUTaHMM M TOPLOM MOHTaXXHOW
BTYITKW, MM;
Lny— AnuHa norpyHon Yactu MN3A, mm.
5.4.4.2. Cnocob 2

N3mepseTca anvHa kopnyca obonx aTYnMKoB — pacCTosHUE OT U3-
nydatoLler NOBEPXHOCTU A0 MPOTUBOMONOXHOMN MIIOCKOCTU LIEeCTUrpaH-
HOM ramku [OA, C NOMOLLLIO KOTOPOM KpenuTca repmMoBBog kabens
(pnc.13). Oanee oba N3A napbl ycTaHaBnuBaTCA B NaTpydKkn 1 name-
pseTcs paccTosHne Mexay ykasaHHbIMKU nnockocTsamu raek MOA. Mpu
3TOM L onpegensetcsa no popmyne:

L6 = Logw — Lk1— Lk, MM,

roe Losw — paccTosiHue mexay niockoctTsMmu raek M3A, mm;
Lk1,2 — AnuHa kopnyca MN3A1, N3A2, mm.
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[onyckaeTca onpeaeneHne pacCToaHUS MEXAy M3nyyarowmmm no-
BepxHocTamu NM3A gpyrum cnocobom, obecnevmBaroLLmMmM NOrpeLLIHOCTb
NUHENHbIX n3mepeHui He bonee 0,1 Mm.

PesynbTaT 3aHOCUTCSI B MPOTOKOT.

5.4.5. OnpeneneHne oceBon 6a3bl Npubopa Lo6 (paccTtosiHua mexay UeH-
Tpamun nany4varowmnx nosepxHocten napol N3A Bgonb ocu NY)

Ana onpepeneHna oceBon 6asbl BbINOMHAETCA U3MepeHue yrna
HaKNoHa aKyCTUYeCKOro KaHarna o. Yron HakfoHa aKyCTU4eCKoro KaHa-
na o aBngeTca yrrom, gononHsawowmum 0o 90° npoaonbHbIA yron ycra-
HOBKW Bpe3HbIX [3A 6 (cm. puc.12a).

Yron o onpegensieTcsi ¢ NOMOLLBIO WTaHrM 1 yrnomepa. [ns atoro
LUTaHra ycTaHaBNMBAETCA B MOHTaXHble NaTpyOku M yrmomepom npo-
N3BOASATCHA U3MEPEHNS Yyrna MeXay BbICTYNAKLUMM KOHLAMUW LWTaHIMN U
Hapy>XHon noBepxHocTblo NY. NamepeHnsa nponssoaaTcs He meHee 11
pas C KaXgon CTOpOHbI TpybonpoBoaa.

Mpn oTcyTCcTBMM yrnoMmepa OoMnycKkaeTcsa Mpou3BOANTL U3MeEpPEHUe
yrna HakrnoHa OCW aKyCTM4YeCKOro kaHana no meTtoguke, ykasaHHOW B
Mpunoxexun E.

OceBas 6asa Lo6 mexay UeHTpamu n3nydarowmx noBEPXHOCTEN
napbl NM3A Baonb ocn Y BbluncnaeTcs no cnegyrowmm dopmynam:

- Npu yctaHoBke MNM3A no guameTpy:
Lo6 = D; - ctg a, ecnun Lg > Lpacy;
Lo6 = Le - cos a, ecnu Lg < Lpacy;
- npu yctaHoBke MNM3A no xopae:
Lo6 = 0,866-D; - ctg o, ecnn Ls > Lpacy;

Lob6 = Lg - cos a, ecnu Lg < Lpacy,

rae Dg = Duap — 2her — BHYTPEHHUI anameTtp NY;

Lpacq = I_DB - Npu yctaHoBke NM3A no guameTpy;
sina
0,866 - Dy

- - Npn yctaHoBke N3A no xopae.
sin o

Lpacq =

Ana Y Dy > 150 MM BO3MOXHO ornpeferieHne pacctosHus Log 6e3
N3MEPEHNA Yyrna HakfoHa aKyCTUYEeCKOro KaHana cnegylowum MeTo-
AOM:

- onpegenseTcsa cepefuHa paccTtosiHua (Bgonb ocn UY) mexay KpanHm-
MM TOYKaMu NMpUBapKM MOHTaXKHOro naTpybka MN3A n genaetca oTMmeT-
Ka Ha noBepxHocTn WY (Ana Kaxgoro MOHTaXHOro natpybka v3 napsbl
M3A);

- Yyepes3 cAenaHHble OTMETKM C MOMOLLBbIO MEeTanMyeckon pyneTkn unu
XKECTKOW CTanbHOW NIEHTbl NO HapPY>XHOW NOBEPXHOCTWU NeprneHanKynap-
HO ocu Y npoBOaATCSA NTMHUM OKPYXXHOCTEN;
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- pyneTkon, CKoBOW unM LITAHreHUMpPKYeM 3aMepsaeTca pacCTosiHue
Mexay INMHUSIMU OKpYXXHOCTen B 11 mecTax, paBHOMEPHO pacnpege-
NEHHbIX BOOMNb OKPYXXHOCTEN, U BbIYUCNSAETCA cpeaHee 3HavYeHUe lyap cp
¢ To4HocTbo Ao 0,1 mm;

- BblYMCIISIETCS 3HaYeHWe 0ceBoit 6a3bl Mo hopmyre:
Los = IHap cp— 2-her.

PesynbTat 3aHOCUTCA B MPOTOKON.
[na KOHTpoONsA NpaBUNbHOCTU BbIMOMHEHHbLIX paboT npoBepsieTcs
BbINOSIHEHNE YCINOBWIA:
0,95:Dg < L0o6 < 1,05-Dg — npu ycTtaHoBke NOA no gnameTtpy;
0,82:Dg < Lo6 < 0,91-Dg — npu yctaHoBke NMOA no xopae.
5.4.6. 'amepeHne cMeLLeHna OCN aKyCTUYEeCKOro KaHana

CwmeLLeHne OCU aKyCTMYECKOrO KaHana OTHOCUTENbHO BHYTPEHHEN
cTeHkn WY onpepenseTca ¢ NOMOLLbK ABYX LUTAHI CO CTSDKKaMu paBs-
HOW ANWHbI cornacHo puc.126. OgHa wraHra NponycKaeTcs Yyepes3 MoH-
TaxHble naTpybku, a apyrasi pasmellaeTcs cHapyxu WY Tak, 4ToObl
TOYKa KacaHus SBMnsnach LEHTPOM LUTAHMN. 3aTeM KOHLbI LUTaHr 3aKkpe-
NNAKTCA CTSHKKaMU Ha paBHOM pacCTosiHUM Ans obecneyeHus napan-
nenbHocTW. LWTaHreHumpKkynem 3amepsieTca paccTosHUe Mexay LuTaH-
ramu L,,. CmeweHune X onpegensietca no popmyne:

X = LUJ + DUJ/2 = hCT: MM,

roe Dy — AMameTp WTaHru, NPonyLIEHHOW Yepe3 MOHTaXHble naTpybku,
MM;

her — TONWMHA cTeHkn LY, Mm.
Mocne atoro npoBepsieTCs BbIMNOMHEHWE YCITOBUSA:
0,48:(Dnsa ¢p — 2-her) < X £0,52:(Dnisa ¢p — 2-her) — npu yctaHoske MOA
no guameTpy;
0,24-(Dnaa op — 2-er) < X < 0,26:(Dniga ¢p — 2-her) — Npu ycTaHoBke MOA
no xopae,

roae Dnsa ¢ — cCpedHee 3HayeHue HapyxHoro avametpa WY B
NpoAOMbHOM NNOCKOCTN yCcTaHoBKM MIA.

[Mpn OTCYTCTBUM COOTBETCTBYIOLLEN OCHACTKU ONS onpeneneHus
CMeLLEeHNs OCKM aKyCTUYECKOro KaHana npon3sBoguTca nsmepeHue ivH
Ayr Mexay ABYMSA NMHUAMMU, NpoBeAeHHbIMU BAOMNb ocu LY yepes LeH-
Tpbl NpUBapeHHbIX K Y naTpy6bKoB.

Mpwn yctaHoske MNM3A no guameTpy B Toukax B u K (puc.11a) name-
pATCS ANUHbI ayr mexay nuHnsammn BD n GK. B aTom cniyvae AomkHO
BbIMOMNHATLCA YCNoBUe

0,96 < L4/L £ 1,04,

roe L1 — anvHa gyrn BFG (DHK), L, — anvHa gyrn BACG (DEK).
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Mpn yctaHoBke NM3A no xopge B Todkax B n E (puc.11a) nsmeps-
loTCS ANuHbl ayr mexay nuHnamm BD n CE. B aTom crnyvyae A0SmMKHO
BbIMOMNHATLCA yCroBue

0,48 < L4/L2 0,52,

roe Ly — anvna gyrm BAC (DE), L, — anuna gyru BFGC (DHKE).

5.4.7. TI3A ycTaHaBnMBalTCA B MOHTaXHble naTtpybku Ha Tpybonposoae u
TpybonpoBog 3anonHseTcs xugkoctbto. Mapbl NMOA noakntovaroTcsa K
pasbemMam cooTBeTcTBYtoLero kaHana Bl (Kanan 1 — Kanan 4) B cooT-
BETCTBUM CO CXeMoWn coeamHeHus pacxogomepa ([Mpunoxexne bB) Ta-
Knm obpasom, 4tobbl cooTBeTCcTBYOWME TOA pacnonaranicb nepsbl-
MM NO MNOTOKY M OblnNn Noaknt4YeHbl K KoHTaktam PEA1.1, PEA1.2 | a
apyrve u3 nap - BTOpbIMU MO MOTOKY M BbIIM NOAKIOYEHbI K KOHTaKTam
PEA2.1, PEA2.2.

BknovaeTtca nutaHue pacxogomepa. OTkpbiBaetcss MeHwo Ha-
ctpowuku / MapameTpsl Ml 1 yctaHaBnuBaeTcs:

- Tun paTu. Bpe3Hbie — Tun MN3A,;
- Cxema ycrT. OvameTp nnn Xopaa — cxema yctaHoBku MIA.

OTtkpbiBaeTcss meHo Hactpownku / NMapametpsol M / MNapameTpbl
MY 1 B 3aBUCUMOCTUN OT CXEMbI YCTAHOBKU AaTYMKOB YCTaHABIMBAOTCA
3Ha4YeHWs1 NnapamMeTpoB, ykasdaHHbIX Tabn.4.

Ta6bnuua 4
M3A M3A
HavnmeHoBaHue 1 obo3Ha4vyeHne napamMeTpa
no guameTpy no xopae
Lokp (AnuHa oKpy>XHOCTU) — cpeHee 3HaYeHne OnnHbl OK-
PY>XHOCTW No HapyXHomy anameTtpy NY Lo op + +
DHap (Oduam. HapyXHbI) — cpegHee 3Ha4YEeHME HapYXHOro
anameTpa MY Duap op + +
Dnaa (Onam. B nn. M3A) — cpegHee 3HayeHne Hapy>XHOro
anametpa MY B npogonbHon nnockocty MI3A Dnsa op + -
hct (Tonw,. cTeHKN) — cpegHee 3Ha4YeHUE TOMLLUMHbI CTEHKM
ny hCT cp + +
L6 (Basa npubopa) — paccTtosiHue mexay nuanyyarowmnumm
nnockoctsiMm napbl MNOA Lg + +
Lo6 (Oceasd 6a3a) — paccTtosiHue Mexay LeHTpaMn nany-
yawLwmx nnockocten napbl N3A Bgonb ocu Tpybonposoga Lob + +
d (LlepoxoBaToCTb) — 3HAaYEHNE LLEPOXOBATOCTU BHYTPEHHEN
cTeHku MY da + -
v (BA3KOCTb) — 3HAYEHNE KNHEMATUYECKOWN BA3KOCTU XUAKO-
cTu B Tpybonposoae + -

OTkpbiBaeTcss MeHto Hactpowku / HacTtpowka curHamna un ycrta-
HaBNMBalOTCSA cnefyowme 3HadeHnss Ansg napameTpoB:

- AMnnutypa 3U 1;

- YyBcTBMT. HU3Kasd;
- Komnapartop= 1.00 B;
- ABTOCNnEXeHue BKI.;

- I3mepeHus BKJ1.
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Ona HabnogeHnsa 3a opmon 1 amnnMTygon NPUHMMAEMOro CUr-
Hana v ypoBHeM KoMnapaTtopa ocuunnorpad MOAKMYaeTcs K TEXHO-
norunyeckomMmy pasbemMy pacxogomepa (puc.b.6, koHTakT 1 — npuHUMae-
MbI curHan, KoHTakT 10 — ypoBeHb kOMnapaTopa, KOHTakTbl 9 n 14 —
«3emnsa»). CUHXpoHM3aums MOXeT BbiTb TIMBO BHYTPEHHAs, MMbo BHEL-
HAA (KOHTaKT 12 TEXHOMOrMYeckoro pasbema).

Homep kaHana, curHan KOTOporo BbIBOAUTCS Ha pa3beM, 3a4aeTca
HOMepOM kaHana B Ha3BaHun meHto Hactponka / HACTP. CUIH x ka-
Han.

TpeboBaHua k napametpam npuHuMmaemoro Y3C aHanoruyHble,
yKkasaHHbIM B 1.5.3.4.

Mpv NpaBUMbHO YCTaHOBIEHHbIX NapaMeTpax pacXxo4oMep AOIKEH
HayaTb OTOOpaXkeHVe N3MEePSIEMOro 3HaYEHNs pacxoaa.
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6. MYCKOHAJIAOOYHbIE PABOTDI

6.1. Nepen Havanom paboT HeobxoaAMMO NPOBEPUTbL COOTBETCTBME Napa-

6.2.

MeTpoB pyHKUMoHMpoBaHus (napameTpoB [N n pacxopomepa, yka-
3aHHbIM B NacnopTax uim NpoTokonax) AaHHbIM, 3aHECEHHbIM B NaMsiTb
pacxogoMepa, a TaKke MNPOKOHTPONMPOBATbL CUrHamnbl M napameTpsbl
HacTporkn npubopa, a Takke napameTpbl Y3C B COOTBETCTBUM C
n.5.3.4 HacToALEN NHCTPYKLMN.

Heobxoanmo Takke NPOKOHTPONMPOBaTb COOTBETCTBUE MHAULM-
pyemMoro 3Haka pacxoga («+» unm «—») peanbHOMYy HanpasfneHuto no-
Toka B TpybonpoBoge. Ecnu nHguumpyemMbli 3Hak pacxoga He coBna-
AaeT C peanbHbIM HanpasfieHneM, HeobxoauMO MNPOKOHTPOSNIMPOBATL
npaBunbHOCTL ycTaHoBku napbl M3A (M) nnbo noaknoveHnsa napsbl
M3A ¢ yyeTOoM HanpasneHnsa NoToka. Ecnn yctaHoBka 1 nogknoyeHne
BbIMNOSTHEHbI NPaBUITbHO, TO HEOBXOAMMO BOWUTU B MeHO HacTtpounku /
O6pab. pe3ynbTaToB M NPOBEPUTL 3HAYeHWe (3HaK) Ans napameTpa
3HaK NOTOKa.

Ecnn pacxogomep noctasnsanca 6e3 M1, a N3A MoHTMpoBanucb Ha
obbekTe, HeobxoauMo onpenennTb cMeLleHne Hyns pacxogomepa dT0
N OONOMHUTENBHYO 3agepxky Paon onga kaxgoro kaHana namepeHuns
Unn nyya pacxogomepa.

+ OnpepgeneHne cmelleHunsa Hyna dTo.

OnpepgeneHve 3HadeHusa dTo BbINOMHAETCA NPU NOSIHOCTLIO OCTa-
HOBNEHHOM NoToke B TpybonpoBoae. BolbupaeTcs ctpoka Hactpounku /
KanubpoBka / Kanub6poBka Hyns / ABtomar / 3an. kanmb. n npouns-
BOAUTCA 3anyck npouenypbl KannbpoBKM yYCTaHOBKOW 3HadeHust CTapT.
Mocne ocTtaHOBKM Npouecca kKannbpoBku (Ana napameTpa 3an. Kanuo.
ycTaHaBnuBaeTcs 3HadeHne Cton) u Bo3BpaweHusa B okHo YCT.
CMELL. x kaHan napameTtpy dTO0 aBToMatnyeckn Gyaet MpUCBOEHO
3Ha4eHue, paccyMTaHHoe Npubopom.

Ecnu nonHocTbi0 OCTaHOBUTL NMOTOK B TPyOOMpoBOAe MO TEXHUYeE-
CKUM MpUYMHaM HEeBO3MOXHO, [OOMyckaeTcsi onpedensiTb CMeLleHne
Hyns cnegyowmm obpasom:

npu 3HaveHumn pacxoda, nexawem B gmanasoHe (0,1-Quans — Quans), ON-
pegensieTca 3HadveHue napameTpa dTO No M3NOXEHHOW Bbllle MeToau-
Ke — dT01;

Ana BpesHbiX [MOA B3aMMHO M3MEHSIETCA MOAKMOYEHME CUTHamnbHbIX
kabenen napbl NMOA nubo y NM3A, nnbo y BTopuyHOro npeobpasoBaTe-
na n BHOBbL onpefgendeTcs 3HadeHue napametpa dT0 — dTo,. Ero 3Hak
npu 3TOM AOSMKEH NoMeHATbes. [na HaknagHbix NOA kabenu He nepe-
KntovarTcs, a camu napbl [MOA ¢ nogkntoyeHHbIMKN kKabensamm B3anMHO
MEHSIIOTCA MecTamu;

- NICKOMOE€ 3Ha4YeHne CMeLleHnd Hyna onpenendetcad no cbopmyne

dT0=0,5 (| dTor| = |dToz | ), mke.
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BbluncneHHoe 3HayeHne npucBamBaeTcsa napameTtpy dTO0 B pacxo-
AoMepe 1 3anucbiBaeTcsa B NpPoTokos. [locne yero BocctaHaBnmBaeTcs
nepBoHaYanbHOE MOAOKIOYEHME CUrHanNbHbIX Kabenen BpesHbix MOA
UM nepBoHavarbHas ycTaHoBKa HaknagHblx M3A.

[nsa Bpe3Hbix NOA, ycTaHaBnuMBaeMbIx N0 AnameTpy Unu xopae no
Z-cxeme, 3HadyeHne napametpa dTO0 o MoHTaxa Ha oObekTe MOXeT
onpeaenaTbesa Ha cteHae (cm. MpunoxeHne X).

+ OnpepeneHne 3HavyeHnsa napameTpa don. 3agepxka (Paon).

OnpepneneHuve 3HavyeHus Poon npoBoauTca criegytowmmMm obpasom.
OTtkpbiBaeTtcs okHo Hactpownkm /| KanubpoBka / Kannb6poka Poon /
Yct. Poon x kaHan n BBOAMTCA TabnuyHoe 3HadYeHue CKOPOCTU 3BYKa
CTtab. 3atem akTmBM3npyeTca onuna ABTomaTt 1 NPOM3BOLMTCS 3amnyCK
npoueaypbl KannbpoBkn (ons napameTtpa 3an. Kanub. ycTaHaBnuvBa-
eTca 3HadeHne Crapr). Nocne ocTtaHOBKM npouecca kanmbpoBku (ans
napameTtpa 3an. Kanub. yctaHaBnueaeTcsa 3HayeHne Cton) n Bo3Bpa-
WweHna B MeHo YcT. Paon x kaHan napameTtpy Poon aBToMatnyecku
OyaeT NpMCBOEHO 3Ha4YeHue, paccuymTaHHoe Npnubopom.

BbluncneHHoe npmbopom 3HaudeHne napameTtpa Pgon 3aHocuTcs B
NPOTOKOI.

NMPUMEYAHUE. MNpun namepeHnn pacxoga B cuctemax Bogo- U Te-
NnocHabXeHns CKOpPOCTb ynbTpasByKa onpenensieTca B COOTBETCTBUM
c Mpunoxenuem [. MNpn namepeHun pacxoga Apyrnx >XMOKOCTEN CKO-
poOCTb YynbTpasByka onpegensdetca no Tabnuuam MCCCHO ana mnsme-
pSEeMbIX XXUAKOCTEN NMOO ¢ nomoLbio npucnocobnenus (puc.[.1). 3Ha-
YeHne CKOPOCTU ynbTpa3sByka 3aHOCUMTCS B Npubop He no3gHee 5 MUH
nocrne ero onpegeneHuns.

[ns BpesHbix MNM3A, ycTaHaBnnBaembIx No AnamMeTpy Unv xopae no
Z-cxeme, 3HaveHue napameTtpa Ppon [0 MOHTaxa Ha obbekTe MOXeT
onpepenaTbca Ha cTenge (cMm. [Npunoxenue X).

BHUMAHUE ! B cny4yae 3ameHbl nob6oM cOCTaBHOM YacTu Ka-
Hana usmepenus (Bl, NI3A, YC, 6noka nckposawmTHoro, kabenen
CBAA3M) HeobGxoAuMMO 3aHOBO onpeaenuTb 3Ha4YeHUs nNapameTposB
dTO0 v Poon.

6.3. OTkpbIBaeTca MeHio Hactpownku /| Obpab. pe3ynbTaToB 1 yCTaHaBNu-

BaeTCs 3Ha4YeHNs1 NapaMeTpOB:
MepaunaHa — pasmep 6ydepa megmaHHOro ycpeaHeHus;

- CpenHee — pa3mMep Gydepa apndMeTUYecKoro ycpeaHeHus;

6.4.

Bp. nHep. — Bpema nHepumu.

NMPUMEYAHUNE. Bpemsa vHepummn He pekoMeHOyeTCHa yCTaHaBIv-
BaTb MeHee 10 c.

MNpn 3HAYMTENBHOM U3MEHEHMM CKOPOCTM 3ByKa B Mpouecce aKcnnya-
TauMM peKkoMeHOyeTCs BKNoYaTb PEXMM aBTOMATUYECKOrO OTCIEXM-
BaHUSA BpEMEHW Hayana OTKPbITUS OKHa AN npuema ynbTpa3ByKOBOro
curHana (napameTtp ABtocnexeHue) B MeHio Hactpounku / Hactpouka
curHana.
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6.5.

6.6.

MoagkntoyalTea K pacxogomepy Heobxoanmble Npubopbl N yCTPOUCTBaA
(camonuceu, mogem u T.4.). B meHo Hactponku /| Hactp. nepucepun
n Hactpouku / CuctemHble napameTpbl / HacTpouku cBaA3n ycra-
HaBNMBalOTCA HeobXoAMMble MapamMeTpbl Afs cornacoBaHus paboTbl
BbIXOJOB pacxogoMepa Co BXxodaMu NoAknyaemMblx npnboposB u yCT-
POWUCTB.

MpoBepsieTca n Npu HEOOXOONUMOCTUN yCTaHABNMBAOTCA TEKyLUMe aarta
n Bpemsi (Hactponku / CuctemMHble napameTpbl / YCTaHOBKA 4acoB).

Mpun HeobxoammocTn B okHe HacTtpouku / CuctemHble napamerT-
pbl / OuncTka 06 bLEeMOB BLINOSTHAETCA Npouenypa obHyNneHns Hakon-
JNIeHHOro 3HayeHusa oobema.

Mpnbop nepesogutca B pexum PABOTA, T.e. cHumaeTca nepe-
Mbl4Ka C KOHTAKTHOW napbl MogudUKauum CepBUCHBLIX MapaMeTpoB.
[aHHas KoHTakTHas napa onniombuposbiBaeTcd. pn HeobxoanmocTu
nnombupyetca kopnyc BI.

6.7. TpeboBaHMs K ycrnoBusIM 3KcnnyaTauuMm u BblOOpy MecTa MOHTaxa,

NpUBEOEHHbIE B HACTOSILLEN 3SKCMNyaTaunoHHOM AoKymeHTauum (3[),
yunTbIBalOT Haubonee TUNMYHble (akTopbl, BNusWMEe Ha paboTty
pacxogomepa.

Ha o6bekTe akcnnyataumMm MOryT CyLLeCTBOBaTb MM BO3HUKHYTH B
npoLecce ero aKkcnnyatauum caktopbl, He noggalwmecs npeasapu-
TENbHOMY MPOrHO3Y, OLeHKe NN NPOBEpPKE, M KOTOPbIE NPOU3BOAUTENb
He MOr y4yecTb npu paspaboTke.

B cnyyae nposBneHust nogobHbIx hakTopoB criegyeT HanuTu MHoe
MECTO 3Kcnnyatauuu, rae gaHHble oakTopbl OTCYTCTBYHOT UMN HE OKa-
3blBalOT BNIMSIHUSA Ha paboTy nsgenus.
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7. BEMOHTAX

Mpw AeMoHTaxe pacxogomMepa HeobXxoamMMo:
- OTKIMIOYNUTb NMUTaHUE pacxoaoMepa;

- nepeqn aemoHtaxem [ unn BpesHbix NM3A HeobxoaMMO nepekpbiTb
nogadvy Xuaokoctm B MECTe UX YyCTaHOBKM, yOeanTbCcs B NOSTHOM OTCYT-
CTBMM AaBnieHus B TpybonpoBoae v CriuTb XXUOKOCTb;

- oTcoeanHuTb nogxoaswme K Bl (M3A) kabenu;
- gemoHTuposarts MMM (M3A) n BI.

Mpn oTnpaBke B MOBEPKY UMM B PEMOHT Npubopa B KOMMIEKTE C
MM n3amepuTenbHbIE y4acTKM U U3ny4varolmne MOBEPXHOCTU BPE3HbIX
M3A fomKHbI ObITh OYULLEHbI OT OTINOXXEHUA, OCAAKOB, HAKUMA U T.N.
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NMPUNTOXEHUE A. OTHOCUTEeNbHbIe ANTUHbI NPSAMOSIMHENHbIX y4a-

CTKOB

B tabnuue A.1 npmBeaeHbl MUHUMAMbHbIE 3HAYEHUSI OTHOCUTEb-
HOW ONMHbI NPSMOSIMHENHLIX Y4YacTKoB TpybonpoBoaa MNpu TUMOBOM
MOHTaXe OS89 pasfiMyHbIX cxemM ycTaHoBku [MOA 1 BUOOB MECTHbIX rma-
paBIMYECKMX CONMPOTUBIIEHUI.

Tabnuua A.1

OTHocuTenbHas anuHa HpﬂMOHMHeVIHOFO y4acTKa, N, He meHee

YeTbipexnyye-
OpHonyyeBoe OByxnyyeBoe BOG
30HAMpPOBaHUe 30HAMpPOBaHUe
Buag mecTtHoro SOHAMPOBaHm1e
FMOAPaBNNYECKOrO V-cxema | Z-cxema \C/)’“'a"Mi
CONpPOTMBNEHMS no no o Z-cxema no xopgam
avameTtpy | ouameTtpy nmameTpy
HaknagHble |HaknagHole | BpesHble
N3A N3A N3A BpesHble MOA
1 2 3 4 5 6
—L
L - ; 10 15 10 10 10
L——+
p—-—-L/_E& 3 5 3 1 1
—L
El_,\g-—-—g 10 15 10 10 10
L——
E bl J 3 5 3 1 1
L
i —> L - 10 15 10 10 10
L
(™ J —>j 3 5 3 1 1
T—L
4 , —> iﬂ 10 15 10 10 10
]

J — 10 15 10 10 10
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MpoponxeHue Tabnuubl A.1

1 2 3 4 5 6
hL

Perynupytowas
3agBuxKa

30 40 30 15 15

F'_fLﬂA—» g

Perynupytowias
3a4BWKKa

?—»fLiﬂ

IMONHOCTBLIO OTKPbITHIN
LLapoBOWN KpaH

10 15 10 10 10

30 40 30 30 30

==

Hacoc

EE:EEE;:Eéng:IB 3 5 3 3 3

Hacoc

i

&¥I:E = 10 15 10 10 10
Dy1

Dy1/Dy > 0,1

Lﬂ
J *
= J:I¥3 3 5 3 1 1
Dy1

Dy1 /Dy > 0,1

Mpu Hannuun B TpybonpoBOAE HECKOMbKUX FMAPaBNYECKUX CO-
NPOTUBMNEHMN ANWHA NPSMONWHENHOrO yyacTka Tpybornposoaa Ao 6nu-
Xanwero k MN3A conpoTuBneHns gomkHa ObiTb He MeHee, yKka3aHHOW B
AaHHon Tabnuue, a pacctosiHue oT N3A [0 Kaxaoro u3 ocTtanbHbIX
rMApaBNYEeCcKUX COMPOTUBMEHUN AOMKHO ObiTb HE MeHee 3Ha4vyeHwus,
npveedeHHoro B Tabnuue Ans ruapaBnnyeckoro ConpoTUBMNEHUNA AaH-
HOro Bmaa.
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B tabnunue A.2 npuBeaeHbl MUHUMAambHbIE 3HAYEHUSI OTHOCUTEb-
HOW ONVHbI NPSAMOSIMHENHbLIX Y4aCTKOB MpW AOMNYCTUMbIX OTKITOHEHUSIX
OT TUMOBOIro MOHTaXa.

Tabnuua A.2

OTHocuTenbHasa AnnHa FIpFIMOJ'IVIHeIZHOFO y4qyacTKa, N, He meHee

[lByxrny4yeBoe 30HAUpPOBaHUE

Bug mectHoro CokpauienHbie
A Mpu yctaHoBke napbl NM3A no gnameTpy OJVHBI
rmapasnn4eckoro y4acTKOB
CONpPOTMBMEHUS Z-cxema
V-cxema Z-cxema
no xopgam
HaKHaSTb'e HaKHaSTb'e BpesHble NM3A | BpesHble [1OA

2 3 4 5

1
—L
= 8 10 15 10 3

\;L‘Lﬂ
E-» 10 15 10 3

B
I——L
C(_’ iﬂ 10 15 10 3

LAL_-_&
?—[J—’ 10 15 10 3

h
b |

10 15 10
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MpoponxeHne Tabnuubl A.2

?—»fLiﬂ

IMONHOCTBLIO OTKPLITLIN
NOJSTHOMPOXOAHOW
LLapOBOM KpaH

10

15

10

r;L‘L—-—a
{—» A 30

Perynupytowas
3a4BUXKa

40

30

§"1JHL;L-+»?

Perynupytowas
3a4BUXKa

30

==

Hacoc

40

30

rni_;@m ;

Hacoc

T;L
* %
o - 10
Dy1

Dy1/Dy > 0,1

15

10

Lﬂ
; '
- Dy 3

Dy1 /Dy > 0,1

* - ANS OaHHOro BuAa rMapaBlNYecKoro CONpOTUBIEHNUS U IAHHOW CXEMbI
30HONPOBAHNST UCMONb30BaHWE COKPALLEHHbIX ONMH MPSAMOSNIMHEAHbIX
y4acTKOB He AonyckaeTcsi.

Mpu Hannuum B TpybOnpoBOAE HECKOMbKUX FMAPaBINYECKUX CO-
NPOTUBMNEHMN ANUHA NPSMONWHENHOrO yyacTka Tpybonposoaa Ao 6nu-
Xanwero k MN3A conpoTuBneHns gomkHa O6biTb He MeHee, yKka3aHHOW B
AaHHon Tabnuue, a pacctosHue oT NM3A [0 KaXOoro u3 ocTtanbHbIX
rMApaBnnUYeCcKUX COMPOTUBMEHUN AOMKHO ObiTb HE MeHee 3Ha4vyeHwus,
npuBedeHHoro B Tabnuue Ans ruapaBnuyeckoro ConpoTUBMNEHUA AaH-

HOro Bunaa.
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NMPUNOXEHUE B. CxeMbl anekTpuyeckume

BTOPWYHBIN
NMPEOEPA3OBATENb
RS-232 KaHan 1 —<| <—| Uens
1 PEATA | O 1 [ 1 [ meA O MaA1.1
2 RXD GND j 2 | 2 | oD
3 TXD PEA12 3 | 3 | GND
4 GND 4 | 4 | GND
5 GND PEA21 [—) Ka M3A1.2
6 GND j
7 RTS PEA2.2
8 CTS GND
9 Kanan 2
RS.485 PEALT { M3A2.1
A/Data- GND j
B/Data+ PE':;BZ
GRD PEA21 O { <l NdA2.2
YH.BbIX. 0 GND j
—oUTs PEA2.2
TSOUT- GND
Kanan 3
YH.BbIX. 1-4 (5-8) [ PEAT 1 JR [ <1 N3A3.1
TSOUT1+ GND j
TSOUT1- PEA1.2
TSOUT2+ GND
TSOUT2- PEA21 5 Ka M3A3.2
TSOUT3+ GND j
TSOUT3- PEA2.2
TSOUT4+ GND
TSOUTA4- Kawnan 4
Tok.BbIX. 1 (2) PEA11 > <] MaA4.1
GND GND j
<o PEA1.2
GND
l : PEA21 |—) G M3A4.2
| 7
Ethernet PEA2.2
>+ GND
TX-
RX+ —
e | =24 B (~36B50Tu)

Puc. b.1. Cxema coeauHeHun pacxogomepoB ucnosnHeHun YPCB-54xI1
(YPCB-54x).

43



BTOPWYHBIN
NPEOGPA3OBATENb YCTPOWCTBO
KOMMYTALMOHHOE
Kanan 1 "MBA1T" X1
PEA1.1 Oy 1 ] curni X3 "M3A1"
GND j Y 2 | oND1 Curnd | 1 Q N3A1
PEA1.2 GND1 | 2
GND "M3A2" X2 curn2 | 3 & N3A2
PEA21 —E>| 1 | cumm2 GND2 | 4 Y
GND j Y5 T ono2 TI9AZ"
PEA2.2
GND
a) C MCMOMNb30BaHMEM YCTPONCTBA KOMMYTALMOHHOTO
BTOPUUHGIV
NPEOBPA3OBATENb ENOK
KOMMYTALMU
Kanan 1 oAt | XT2 XT1  ["noar
PEALT O OL 1 | Curnt curnd | 1 O N3A1
GND j 2 | GND1 oot |2 1Y
PEA12
GND "MaA2" | xT4 XT3
PEA2.1 | OL 1 | Curn2 Carn2 | 1 5 MaA2
GND j 2 | GND2 GND2 | 2 Y
PEA2.2 "TI9A2"
GND

6) ¢ ncnonb3oBaHnem 6110ka KOMMyTaLMM

Puc. b.2. Cxema nogkntro4veHus napbl NIA npu HeCMMMeETPUYHOMN CXeMe CBSl-

3.
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BTOPUYHbIN YCTPOWCTBO
NPEOGPA30BATESb COMMACYIOWEE
"M3A1" "MI2A1"
Kanan 1 —<|<—| Uem [ ] m
PEA11 [ O—{1 1 [ PEA1A !
GND 2 | 2 | PEA12 !
PEA1.2 3 | 3 | oNDt !
GND 4 | 4] oNDt :
PCE;QZJ 5% “MaA2" I nea
PEA22 PN e Bt WL
GND — 1] 1 | PEA21 Pl
. 2 | 2 | PEA22 Ly
3 [ 3] oNp2 .
4 | 4 | GND2 Pl
|
|
L. ;
|
[
P! YCTPOWCTBO
Do KOMMYTALMOHHOE
i I maAt X1
|- 1 [ curnt X3 |'M3A1"
! 2 | GND1 cund | 1 &
| GND1 2
: "M3A2" X2 curn2 | 3 &
————— 1 Curn.2 GND2 4
2 | GND2 oAz
a) C UCNOsb30BaHMEM YCTPOWUCTBA KOMMYTALMOHHOIO
BTOPUYHbIA YCTPOMCTBO
NPEOGPA3OBATESb COMMAGYIOLIEE
"TIOAT" "MIOA1"
Kanan 1 —|<—| Uensb Ka m
PEA11 & O— 1 |1 | PEAta |
GND 2 | 2 | PEA12 '
PEA1.2 3 | 3 | oND1 !
GND 4 | 4 | onD1 :
PEA21 | oAD" L noaz
oD e e T R I SO ey
PEA2.2 ~ H
GND L1 PEA2I .
] 2 | 2 | PEA22 Ly
3 | 3 | GND2 .
4 | 4| oND2 P
!
————___11
! i
|
! | BJIOK
! | KOMMYTALMUU
1
L ! oA XT2 XT1  |'MaAt"
: - 1 Curu.1 Curu.1 %
d 2 | GND1 GND1
1
: "M2A2 XT4 XT3
S— 1 Curn.2 Curn.2 - m
&’
2 | GND2 GND2
"MoA2"

0) ¢ ncnonb3oBaHnemM 6roka KOMMyTaL MK
Puc. B.3. Cxema nogkntoyeHus napbl MNOA npu cUMMeTPUYHOU CXEeMe CBA3MW.
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Ba KOMMYTaUUOHHOrO.

BTOPUYHBIV
NPEOBPA30BATENb YCTPOWCTBO
KOMMYTALIMOHHOE
Kanan 1 "MeAT" || X1 |
PEA1.1 S—C+H 1 | curn.t X3 |
GND ’ v 2 [ GND1 | [ Cumt [ 1 H Q N3A1.1
PEA1.2 I GND1 | 2 H
GND "MaA1.2" : X2 Curn.2 3 : Q N3A1.2
PEA21 —>—C>+H 1 | cum2 GND2 | 4 H
GND j h4 2 | onD2 :
PEA2.2 L ___ 3
GND
Kanan 2 "MDA2 1" |[ X1 :
PEA1.1 O Q Y1 T cumt <R
GND N 2 | GND1 cund | 1 HH—E—{naA24
PEA1.2 : GND1 2 h Y
GND "MoA2.2'[ 1 X2 cvn2 | 3 h Q N3A2.2
PEA21 Q 1 [ cummz2 GND2 | 4 H
GND H 2 | GND2 :
PEA2.2 Le—_—— 4
GND

Puc.b.4. Cxema nogknro4veHuns asyx nap MNI3A ¢ ucnonbaoBaHnem yCTpOMUCT-

HanbHOro 61okKa KOMMyTaunn.
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BTOPUYHbIN BNOK

NPEOBPA30BATE/b KOMMYTALIAM
Kanan 1 "M3A1.1" XT2 XT1
PEA11 —C>—1 1 | cumid Carvd | 1 O M3A1.1
GND j a 2 | GND1 oo | 2 1Y
PEA1.2
GND moat2' | XTa4 XT3
PEA21 >—C>— 1 | cumz cun2 | 1 O MaA1.2
GND j 4 2 | GND2 ooz | 2 1—Y
PEA2.2
GND
Kanan 2 "M3A2.1" XT6 XT5
PEA1.1 v A\L 1 CurH.1 CurH.1 1 T N3A2.1
GND j 2 | GND1 oot | 2 1Y
PEA1.2
GND "MoA22" |  XT8 XT7
PEA2.1 5 OL 1 | Carn.2 Can2 | 1 O MNaA2.2
GND j 2 | GND2 onoz | 2 1Y
PEA2.2
GND

Puc.b.5. Cxema nopknioyeHuss aosyx nap MN3A c ucnonb3oBaHuem AByxKa-
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A — pe3ep8Hoe OKHO;

61, B1 — okHa Onisi pasmeuw,eHuUsi KOMMymauyuOHHbIX 3/IeEMEHMO8 Cep8LCHO20
MOQyrisi, ycmaHo8/1eHHO20 8 criom 1;

62, B2 — okHa 0r1s1 pasmeuw,eHuUsi KOMMymauUOHHbIX 351eMeHMOo8 cepeuUcHO20
MoQyris, ycmaHo8/1IeHHO20 8 criom 2;

I” — OKHO 0151 pasmeweHUs1 KOMMYyMmayUOHHbIX 3/1eMEeHM08 KOMOUHUPOBaHHO-
20 Modyns «RS-232 / RS-485 / yHusepcarnbHbil 8bix00 0x»;

[ — okHa 0nsi pasmeweHUsi KOMMYymauyUOHHbIX 3/IeMEHMO8 NpuemMo-
nepedarouux modyneu;

1 — KonoOdka nipedoxpaHumers 2 A e uenu =24B (0,5 A e uenu ~36 B 50 l'y);

2 — pasbeM 01151 NoOKMoYeHUs1 kabens numaHusi =24B (~36 B 50 'y);

3 — pasbem mokoeozo 8bixoda 2 cep8uCcHO20 MOOYIIS;

4 — pasbem yHueepcarsbHbIX 8bix0008 1-4 cepeucHO20 MOQyris;

5 — pasvem uHmepghetica RS-232 kombuHUPO8aHHO20 MOOYIIS;

6 — KOHmakmHble napel J2, J1 0n1s1 ycmaHoeKU pexuma paboms! yHUeep-
carnbHoe2o 8bixoda 0 KOMO6UHUPOBaHHO20 MOOYIIS;

7 — pa3bem yHugepcasibHo20 8bixoda 0 KOMOUHUPOB8aHHO20 MOOYIIS;

8, 9 — kKoHmakmHble napbl J3, J4 coomeemcmaeeHHO Orisi yCmaHO8KU pexxuma
pabomel pacxodomepa;

10 — pasbem uHmepgpelica RS-485 kombuHUpPoB8aHHO20 MOOYIIS;

11— KOHMakmHble napb! 0711 ycmaHOo8KU pexxumos pabomsl yHUgepcasribHbIX
8bIx0008 1-4 cepsucHO20 MOOYIIS;

12 — pasbembl npuemo-nepedarowyux Modynel O0rsi NOOKYeHUs1 kabenel
cesi3u ¢ [3A;

13 — mexHornoauyeckul pasbem pacxodomepos ucrosiHeHul YPCB-5xxT1;

14 u 15 — Knemma 3a3emrieHUs U MEXHOI02UYECKUU pa3bemM pacxoO0omMepos
ucrionHeHut YPCB-5xx.

KaH&En
1
PEAZ

KaHan
2

KaHan
3

E

KaHan
4

Puc. 6.6. Bua c3agn moaynsa o6paboTku AaHHbLIX pacxoA4oMepoOB UCMONHe-
Hun YPCB-54xI1, yKoMNNeKToBaHHOrO 3fIeKTPOHHbLIMU MOAYNSAMM:
- KOMBUHUpoBaHHbIM «RS-232 / RS-485 / yHuBepcanbHbIn Bbixod 0»;
- CEPBUCHBIM 4-KaHanbHbIM YHUBEpPCarbHbIX BbIXOAOB (YCTaHOBMEH B croT 1);
- CEpBUCHbLIM TOKOBOTO BbIxoAa 2 (YCTaHOBINEH B CrOT 2);
- YeTbIpbMS NPUEMo-nepeaaroLLuMmn MOAYNSMU.
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MapkupoBKa KOMMYTaLMOHHbIX 3/IeMEHTOB MoAaynen

Homep crioTa BbixoaHble curHansbl KoHTakTHble napbl
Homep Bbixoaa Kyda yCTaHOB- obo3HaveHne 0603HAYESHNE obo3Ha4veHue | 0603HavYeHne
neH MoayTb OKHa CUTHAoB OKHa KOHTAaKTHbIX
Ha puc.b.4 Ha puc.b.4 nap
YHuBepcanbHbin 1 TSOUT1 +/- J1, J2
YHuBepcanbHbIn 2 1 51 TSOUT2 +/- B1 J3, J4
YHuBepcanbHbin 3 TSOUTS3 +/- J5, J6
YHuBepcanbHbin 4 TSOUT4 +/- J7, J8
YHuBepcanbHbin 5 TSOUT1 +/- J1, J2
YHuBepcanbHbi 6 > 52 TSOUT2 +/- B2 J3, J4
YHuBepcanbHbin 7 TSOUTS3 +/- J5, J6
YHuBepcanbHbi 8 TSOUT4 +/- J7, J8
TokoBbIn 1 1 61 | / GND B1 -
TokoBbIN 2 2 B2 | / GND B2 -

B Bug MmapKnpoBku
KOMMYTaUWOHHBbIX 3NeMEHTOB
KOMBUHMPOBAHHOIO Moy s
W OBYX MOAynen yHusep-

WMM.BbIX. UMM.BbIX.
TSOUT4+ TSOUT4+
TSOUT4- TSOUT4-
TSOUT3+ TSOUT3+
TSOUT3- TSOUT3-
TSOUT2+ TSOUT2+
TSOUT2- TSOUT2-
TSOUT1+ TSOUT1+
TSOUT1- TSOUT1-

5+
canbHbIX BbIXOO0B yhsty 4%
K [IEISEEIE"E'EEE]
\. A —
3 e 4
B O603HayYeHne KoMMyTaLu- b 55 A % %
OHHbIX 3N1IeMEHTOB KOMBUHNPO- x N = 8 8 . + z29
BaHHOro moaynsa «RS-232 / 55 FF 5 S 0Za

RS-485 / yHuBepcanbHbIn
Bbixoa O» B OkHe [

®/ . |§||§| (<] 5] [o]e]e] ‘

B K pasbemy RS-232 nogkntovyaeTcs kabenb OT BHelwHero pasbema RS-232, pac-

MOSIOXXEHHOrO Ha MOHTaXHOM Moayre.
1 5
@ Q [ ] [ ] [ ) .) q
o o L) [ ]
6 9

Bua v Hymepaumsa KOHTaKToB
BHeLUHero pasbema RS-232

(DB9)
KoHTakThl
Lens Pasbem RS-232 BHeLHMI pasbem
KOMOMHMPOBAHHOTO RS-232

Tabnvua koMMyTaumm cur- Moayns
HanoB B kabene cBA3W pasb- RXD 1 2
emoB RS-232. RTS 2 7

TXD 3 3

CTS 4 8

GND 7 5
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B O603HayeHne KoMmyTa- =

O+, + ole|e|e
LIMOHHbIX 31EMEHTOB MOAY NS Sx x| F+++1
Ethernet WX 2 1

MoakntoueHne moayns k cetn Ethernet nnu k nepcoHansHomy komnbtoTepy (IMK) ocywecTens-
€eTcs ¢ NomoLLblo kabens cBsa3n ¢ pazbemoM RJ45.

Bua v Hymepaumnsa KOHTakToB %I \ﬁ
pasbema RJ45 E

1 8

KoHTakThI
I Pasbem Pasbem RJ45
enb
Ta6 _ moayns HoAKioUeHIe noako4eHue K
aonuua KoMmmyTaummn cur Ethernet nepcoHarnbHOMY
HanoB B kabene CBs3K C ce- Kcem KOMMbIOTepy
Tbto 1 kabene ceasu c K. X+ 1 1 3
TX- 2 2 6
RX+ 3 3 1
RX- 4 6 2
TexHonornyecknin pasbLem 9 15
(BMA C BHELLHEN CTOPOHbI E} (’ .'.'.'.'.'.'B C3
pasbema) 1 )
1 2 3 2 1 3
6 T 5
] X [ 39

i ;
1 ed
27* 35* +€—> c

_ l 5% 25*—»
i

«22% »la——80* —»
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a) Bug cboky 6) Bua c3agm
* — CcnpaBOYHbLIN pasmMep
1 — DIN-pelka; 2 — KpoHwmeuH; 3 — BI1.

Puc. B.7. Bug Bl ncnonHenun YPCB-5xxI1 ¢ KpoHWTEeMHaMu ans KpenseHus
Ha DIN-pewuky 35/7,5.

- 230" >

i 5

N S %

' ll_lll [
MoOHTa)HbIe NNaHKn

* - cnpaBoYHbIV pasmep

Puc. B.8. Bug c3agu BIl ncnonHeHnn YPCB-5xX ¢ MOHTaXXHbIMM NrnaHKamMu
ANA KpenneHusl Ha obbekTe.
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"I_ISA1.2" )% B
)

1 — usmepumersbHbIl yd4acmok; 2 — 6510k KoMmymauuu, 3 — 8800 05isi
kabens cessu ¢ BlT; 4 — nampy6ok 0rns ycmaHoeKu epe3Hozo [N3A; 5 —
gpe3Hol N3A; 6 — e8bigod NOA 8 medHoU mpybke.

Puc. B.9. NN Ha 6a3e nameputenbHoro yyactka NY-042 ¢ ycTpOUCTBOM KOM-
MYTaLMOHHbIM (O6NTOKOM KOMMyTaumu) (4ByxnyyeBasi cxema 30HAW-
poBaHu4, NMN3A pasmeLLeHbl Mo xopaam).

==

108*

70*

-——

'“.L'x1 X3 xz_.L'
WWW

12 1

11

2 3 4 12

o ) J@

1l

e
P ®)

* - CNpaBOYHbLIN pasmep

A

100*

SSeN
oere)

A

142*

A4

\

Puc. B.10. YcTtponctBO KOMMYyTauMOHHOE AN U3MEpPUTENbHOro y4yacTka
NY-012 (Bng 6€e3 KpbiLKNn).
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A __i_ __'__
2 1
DIIII
Xzl
. I_X2 I__
141* — Y >____ = <
X1 |
e
108*
Y 4 \"L' _!" y
C )]
T T I ]
Y s oD
- 100* »
156* >

* - CNpaBOYHbLIN pasmep
Puc. 5.11. YcTpoCTBO KOMMYyTaUMOHHOE ANA WU3MEepPUTEeNbHOro Yy4acTtka

NY-042 (Bng 6e3 KpbiLlek).

1 ( __i'_ 21 21 I ]
118 4.?0 @:|: \/ ?(T? ?T? ) :|:E
L e
1 1
v owe e
115" ———
- 161,8* >

* - CNpaBOYHbLIN pa3mep
Puc.Bb.12. Bnok KoMMmyTauum ogHOKaHanbHbIN (BUA 0€3 KPbILLKK).
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T Do

A

115*

Y

A

163*

Y

* - CNpaBOYHbIN pasmep

Puc.b.13. Bnok kKommyTaumMm aByXKaHanbHbIN (B4 6€3 KPbILKK).
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NMPUNOXEHUE B. NpoTokon MOHTaXHbIX U NYCKOHaNaao4HbIX
paboT
(pekomeHayemoe)

MPOTOKOIJI
MOHTaXHbIX 1 MyCKOHanago4Hbix pabot

pacxogomepa-cyeTtunka «B3JIET MP» 3aB.Ne (nuer , IMCTOB )
WcnonHeHnne YPCB-5 , kaHan Ne

Jlyy 1 - MBA1.1 Ne [ TI9A1.2 Ne ; YC Ne ; BU Ne

Jlyy 2 - TIOA2.1 Ne / MOA2.2 Ne ; YC Ne ; BU Ne

Jlyu 3 - MBOA3.1 Ne [ TI9A3.2 Ne ; YC Ne ; BU Ne

Jlyu 4 - TIOA4.1 Ne / OA4.2 Ne ; YC Ne ; BU Ne

1. O6bekT

HauMeHOBaHWe opraHu3auum, NOYTOBbIN aapec, Ten/dakc

2. XapaktepucTtuku obbekTa: D, nsameputenbHoro y4yacrka MM;
cxema yctaHosku MOA ; HanM4yMe peBepCcMBHOIO NOTOKa ;
BMA 30HONPOBAHUS nyyesoe
Tabnuua 1
Bua rmgpasnuyeckoro [nvHa npamMonuHenHoro
COMNPOTUBIEHNS yyacTtka, M

Jo N3A1.1, 2.1, 3.1, 4.1

MNocne N3A1.2,2.2,3.2,4.2

3. HapyxHbin anameTp NY B ceverunax yctaHoBkun M3A, D,gp op (3@anonHaeTca 1abn.2 nnu
Tabn.3).

Tabnuua 2
[NunHa oKpy>XHOCTK CeyeHune 1 CevyeHne 2
M3mepeHHoe 3HayeHue, 1
Lokp ij, MM 2
OKp ] 3
CpeaHee 3HayeHne B ceyveHuu, Lo cpiy MM
CpefiHee 3HaYeHne, MM Lop cp= ; Duap op=
Ta6bnuua 3
CeyeHue 1 CeyeHue 2
HapyxHbin guameTp IMNocKoCTb n3mMepeHus IMnockocTb U3aMepeHus
1-5 2-6 3-7 4-8 1-5 2-6 3-7 4-8
1
MN3mepeHHoe >
3HayeHue, Dyqp i, MM 3

CpepnHee 3HayeHune
B ce4eHUM, Dyuap cpjy MM

CpegHee 3HauveHue,
Duap cp, MM

4. HapyxHbin guameTtp LY B npogonsbHon Nnockoctn yctaHoBku MN3A, Dnsa o (ONpeaens-
eTcs npu yctaHoBke NOA no gnameTpy)
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Tabnuua 4

HapyxHbin gnamet CeyeHune 1 CeyeHne 2
1
MN3mepeHHoe 3HayeHune, >
Dnaaij, MM 3

CpenHee 3HaueHune B ceveHnn, Dnsa cpj, MM

CpepHee 3HaveHue, Dpsa ¢p, MM
5. KoahmumeHT nckaxeHums akyctnyeckon 6asbl

_ DI'ICBA cp

Ke
DHap cp

0,985 <Kg< 1,015

6. TonwwmHa cteHkn NY, her o
Tabnuua 5

CeyeHue 1 CeyeHue 2

HapyxHbIn agnameTp To4kn namepeHus ToYKkM n3MepeHus

2 4 6 8 2 4 6 8

N—

M3mepeHHoe

3HayeHue, hejj, MM

CpegHee 3Ha4deHne
B cedeHun, hgr opi, MM

CpegHee 3Ha4veHue, he; cp, MM

7. MonoxeHune BpesHbIx NMI3A Ha LY (onpegensieTca npu moHTaxe MNOA Ha NY Ha obbek-
Te).
7.1. Yron HaknoHa akyCTU4ecKoro kaHana, o

Tabnuua 6

Yron HaknoHa
aKyCTU4YECKOro kaHana

MN3A1.1|MOA1.2|M3A2.1|M3A2.2|1N3A3.1|TTOA3.2|[13A4.1|113A4.2

N3mepeHHoe

3Ha4eHune,

ai, rpag

CpeaHee 3HaueHue,

o, rpag
7.2. CmeleHune akyctnyeckoro kaHana Xg/ Xy / Xs/ Xy = / / / MM
7.3. basa npubopa, Ls (paccTtosHue mexagy manydarowmmm nnockoctamm napbl NM3A)
L1112 = MM; Le31-32 = MM;
L2122 = MM; L4142 = MM
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8. OceBag 6a3a npunbopa, Los (paccTosaHne mexay LeHTpaMmm n3ny4varoLmx ninockocTemn
napbl MN3A Bgonb ocu NY)

Log 1.1-12= MM;  Log3132= MM,
Log 2.1-22= MM; Lo 4142 MM
9. OKBMBanNeHTHas LepoxoBaTOCTb BHYTPEHHUX cTeHoK LY, d, = MM

10. NapameTpbl U3MePAEMON XKUAKOCTH.
10.1. Tvn XxnpgkocTtun

10.2. TemnepaTypa XngkocTu: MakcumarnbsHas °C
MWUHUMarbHas °C
cpeaHaa (tyace + tum)/2 = °C

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

11. XapaKkTepuCcTUKM CUrHanoB 1 napaMmeTpbl kaHana 06paboTku ynbTpasByKOBbIX CUrHa-
nos

Tabnuua 7

3HadeHne napameTpa B kaHane ¢

HaumeHoBaHWe napameTpa napoi MN3A

MoA1.1- | N3A2.1- | M3A3.1- | MOA4.1-
MOA1.2 | NM3A2.2 | N3A3.2 | N3A4.2

1. Avnnutyga 34

2. YyBCTBUTENBHOCTb

3. YpoBeHb nopora kKomnapartopa, B

4. KoadhdULMEHT ycuneHus

5. lnnHa kabenen ceasu BI-MNOA, m

12. MNapameTpbl kaHana naMepeHuns
12.1. CmeLueHune Hyns, dTo = MKC
12.2. JononHutenbHas 3agepxka, Puon = MKC

MpumevaHne

npeﬂ,CTaBI/ITeJ'Ib opraHmsauunn-nponssoanTena nycKkoHanagao4vHbIX pa60T
/ /

noanucb [GY7[e]

« » 20 r.

Mpeacrasutens 3akas4vnka

/ /
noanuceb [o)7]e)
« » 20 r.
oc. noBepuTtens
/ /
noanuce [o)7]6)
M.IM. « » 20 r.
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NMPUNOXEHUE I'. KuHemaTuyeckasa BA3KOCTb BOAbl

Tabnuua .1

t,°C

v-10°°

t,°C

v-10-8

t,°C

v -10°8

t,°C

v -10°8

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 — Temnepartypa Boasbl, °C

VvV — KMHEMaTUN4eCKad BA3KOCTb BOAblI, MZ/C

1¢Ct =110 m?/c
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NMPUNTOXEHUE [1. CkopocTb ynbTpa3ByKka B Boae

1. CKOpOCTb pacnpocTpaHeHusl ynbTpasByka 3aBUCUT OT TemnepaTypbl U
OaBneHus B TpyGonposoge. CKOpOCTb yrbTpasByka Mpu pasnuyHbIX
3HaYeHusX TemnepaTypbl BOAbl U aTMOCHEPHOM AaBeHUn npuBeaeHa

B Tadbn.[.1.
Ta6nuua AO.1

t,°C | c,mc | t,°C | c,mc | t,°C | c,mc | t,°C | c,m/c | t,°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 | 40.5 1529.7 | 60.5 1551.3 | 80.5 1554 .4
1.0 1407.7 | 21.0 1485.7 | 41.0 1530.5| 61.0 1551.6 | 81.0 1554.2
1.5 1410.1 21.5 1487 1 41.5 1531.3 | 61.5 1551.8 | 81.5 1554 1
2.0 14126 | 22.0 1488.6 | 42.0 1532.1 62.0 1552.1 82.0 1553.9
2.5 1415.0 | 22.5 1490.0 | 42.5 15329 | 62.5 15524 | 82.5 1553.8
3.0 1417.3 | 23.0 14914 | 43.0 1533.7 | 63.0 1552.7 | 83.0 1553.6
3.5 1419.7 | 23.5 1492.8 | 43.5 15345 | 63.5 15529 | 83.5 1553.5
4.0 1422.0 | 24.0 1494.2 | 44.0 1535.0 | 64.0 1553.0 | 84.0 1553.3
4.5 14242 | 24.5 14956 | 44.5 1536.1 64.5 1553.5| 84.5 1553.2
5.0 1426.5 | 25.0 1496.9 | 45.0 1536.9 | 65.0 1553.8 | 85.0 1553.0
55 1428.7 | 25.5 1498.3 | 45.5 1537.7 | 65.5 1554.0 | 85.5 1552.9
6.0 14309 | 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 15546 | 86.5 1552.6
7.0 14352 | 27.0 1502.2 | 47.0 1540.1 67.0 15549 | 87.0 1552.4
7.5 1437 .4 27.5 1503.4 47.5 1540.9 67.5 1555.1 87.5 1552.3
8.0 1439.5 | 28.0 1504.7 | 48.0 1540.3 | 68.0 1554.4 | 88.0 1551.5
8.5 14415 | 28.5 15059 | 48.5 15425 | 68.5 1555.7 | 88.5 1552.0
9.0 1443.6 | 29.0 1507 .1 49.0 1543.3 | 69.0 1556.0 | 89.0 1551.8
9.5 14456 | 29.5 1508.2 | 49.5 1544 1 69.5 1556.2 | 89.5 1551.7
10.0 14476 | 30.0 1509.4 | 50.0 15426 | 70.0 1554.8 | 90.0 1550.5
10.5 14495 | 30.5 1510.5| 50.5 1543.1 70.5 15549 | 90.5 1550.2
11.0 1451.5| 31.0 1511.7 | 51.0 15436 | 71.0 15549 | 91.0 1549.9
11.5 14534 | 31.5 1512.8 | 51.5 1544 1 71.5 1555.0 | 91.5 1549.6
12.0 1455.3 | 32.0 1513.9 | 52.0 15446 | 72.0 1555.0 | 92.0 1549.3
12.5 14572 | 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
13.5 14609 | 33.5 1517 1 53.5 1546.1 73.5 1555.2 | 93.5 1548.4
14.0 1462.7 | 34.0 1518.1 54.0 1546.5 | 74.0 1555.1 94.0 1547 .9
14.5 14645 | 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 15476 | 75.0 1555.3 | 95.0 1547 .5
15.5 1468.0 | 35.5 15211 55.5 1548.1 75.5 15554 | 95.5 1547.2
16.0 1469.7 | 36.0 15221 56.0 1548.2 | 76.0 1555.0 | 96.0 1546.5
16.5 14714 | 36.5 1523.0 | 56.5 1549 .1 76.5 15555 | 96.5 1546.6
17.0 1473.1 37.0 1523.9 | 57.0 15496 | 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
18.5 1478.0 | 38.5 1526.6 | 58.5 1551.1 78.5 1555.7 | 98.5 15454
19.0 1479.6 | 39.0 1527.5| 59.0 1551.6 | 79.0 1555.7 | 99.0 1545 .1
19.5 1481.1 39.5 1528.3 | 59.5 1552.1 79.5 1555.8 | 99.5 1544.8

AnekcaHgpoB A.A., TpaxteHrepy M.C. Tennocusnyeckne cBOUCT-
Ba BOAbl Npu atmoccepHom aasneHuun. M.: sgaTenbCTBO CTaHOApTOB,
1977,100c. (FocypapctBeHHas cnyxba cTaH4apTHBIX CNPaBOYHbIX AaH-
HbIX. Cep.: MoHorpadun).
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2. Mpw ncnonb3oBaHUM pacxogomMepa Ans U3MepeHus pacxoda n obbema

BOAbl B CMCTEMAxX BOAO- U TEMNOCHABXEHMS CKOPOCTb yrbTpa3ByKa on-
pegensieTcs no gaHHbiM Tabn.[l.2 metogomMm NUHEMHON WMHTEPMnONsunn
no Temnepartype 1 JaBneHno B COOTBETCTBUN C POPMYIION:

cr=ci+| 279 (t-ty), ti<t<t
tr -t

roe Ct — CKOpPOCTb YNnbTpa3sByka B XXWOKOCTW, NpoTekatoLwen no tpybo-
nposoay, M/c;

C1 — TabnMyHOEe 3HAYeHWe CKOPOCTM yrbTpasByka npu Temnepary-
pe 1 AaBneHnn MeHbLLINX, YeM U3MepeHHbIe, M/C;

C, — TabnuyHoe 3HaYeHMe CKOPOCTW yrnbTpasByka npu TemnepaTy-
pe 1 AaBneHun 6oMnbLIKX, YeM U3MEPEHHbIE, M/C;

t — Temnepatypa Boabl B Tpybonposoae, °C;

t1, t, — TabnunyHoe 3Ha4yeHune Temnepatyp, °C.

NMPUMEYAHUE. N3mepeHua Temnepatypbl U OaBfieHUs BOAbl B
TpybonpoBoae AOMKHbI BbINOMHATECSA C MOrPELHOCTb0 He 6onee
+ 0,5 °C n £ 0,5 MlNa cooTBETCTBEHHO.

Tabnuua O.2

t=2°C

t=4°C

t=

5°C

t =10°C t=20°C

t=30°C

P, MlMa

c, M/c

P, Mla

c, M/c

P, MMMa| c, m/c

P, MMa| c, m/c |P, Mla

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

30.458 [1461.06

30.459

1470.64 ] 30.458

1475.28

30.458 [1496.75] 30.461

1532.53| 30.459

1560.07

25.561 [1452.85

25.561

1462.37| 25.561

1467.06

25.560 |1488.55] 25.565

1524.31] 24.582

1550.20

15.765 [1436.75

15.765

1446.29] 20.663

1458.99

20.663 |1480.49] 20.667

1516.20] 19.683

1541.98

10.867 |1428.95

10.867

1438.46] 15.765

1450.97

15.764 |1472.41] 15.768

1508.10| 14.787

1533.78

5.092 [1419.95

5.0918

1429.41] 10.867

1443.15

10.867 |1464.43] 10.870

1500.03] 9.888

1525.56

0.0969 [1412.33

0.09435

1421.71] 5.0929

1434.04

5.0923 |1455.22] 5.0958

1490.53] 5.0931

1517.54

0.09586(1426.31

0.0949411447.32] 0.0986

1482.40]0.09585

1509.18

MpoponxeHune Tabnuubi [.2

t=75°C

t=100°C

t=130°C

t= 150 °C t=200°C

P, Mlla

c, M/c

P, Mlla

c, M/c

P, Mla

c,m/c | P,MIMa | ¢, m/c |P, MINa

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

15583.73

5.0973

1515.53] 5.0968 |1477.39] 5.0961

1343.47

0.09843

1555.06

0.09936

1543.07

0.2731

1503.63] 0.4915 |1464.80] 1.5891

1330.47

Anekcangpos A.A., JlapkuH [.K. OkcnepumeHTanbHoe onpeaene-
HWe CKOpPOCTW ynbTpasByka B LUMPOKOM AuanasoHe TemnepaTyp v as-
neHun. Xypnan "TennoaHepreTtuka", Ne2, 1976, ctp.75.
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3. lMpwn oTtcyTcTBUM Tabnuy 3aBUCMMOCTU CKOPOCTMU YrbTpasByka OT TeM-
nepaTypbl XWOKOCTU CKOPOCTb YnbTpasByka MOXET OnpeaensaTbcs C
NOoMOLLbIO Npucnocobnenus, nsobpaxeHHoro Ha puc.[.1. Henocpeact-
BEHHO nepea M3MepeHMEM CKOPOCTU YynbTpasByka KOpryc npucrnocob-
neHuns (ckoba ctanbHag) norpyxaeTcss B UCCreayemyl XuakocTb, a
TOMWMHOMEP HacTpamBaeTCa ANl U3BMEPEHUSI CKOPOCTU YyNnbTpasByka.
3aTteM ynbTpasBYKOBbIM TOSMLIMHOMEPOM MPOU3BOAUTLCS HenocpeacT-
BEHHOE U3MEpPEHMNE CKOPOCTU YNbTpasByKa.

[Ons n3amepeHnst CKOpOCTM yrnbTpasByka B >XWUOKOCTU BO3MOXHO
Takke npumeHeHne npubopa YC-12 M (LLO 2.048.045 TO) wnu
TOMNLWNHOMEPOB APYrMX TUMNOB.

Ka6enb curHanbHbIN

Mpeo6pazoBartens
— n112-5,0-12/2-6

0 B3NETYT

50+0,2

Ckoba cTanbHas

S—

Puc. A.1. NMpucnocobneHne Ansa uaMepeHUss CKOPOCTU ynbTpa3ByKa B XuA-
KOCTHU
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NMPUNTOXEHUE E. UamepeHne yrna HakrnoHa aKkyCTU4eCKoro Ka-
Hana ¢ noMoLbI0 NpucnocobneHus

1. Tlpn oTCyTCTBMM yrrioMepa U3MepeHue yrra HakroHa akyCTUYecKoro
KaHana MOXHO BbIMOMHATL C UCMOMb30oBaHWEM npucnocobneHus. MNpu-
crnocobneHvne npeacrasnseT cobon NPAMOYrofibHUK pa3smepoM He me-
Hee 150 x 300 MM, U3rOoTOBMIEHHbIN 13 TBEPAOro NIMCTOBOrO Matepuana
(cTeknoTtekcTtonuTa, ctanu un 1.4.) C pa3smMeTkon. PasameTka npeacras-
naet cobon AoBe napannenbHble NUHUK, OTCTOosWMe APpYr OT Apyra Ha
pacctosHun He meHee 100 MM M nepneHOMKYyNsApHble OCHOBaHUIO —
MeHbLLEN CTOPOHe npsAMoyrorbHuka (puc.E.1).

2. Ana npoBefeHust namepeHun HeobxoaMMo yCTaHOBUTL npucnocobne-
Hue Ha TpybonpoBoa TakMm obpa3om, YToObl OCHOBAHWME MIIOTHO NpPU-
nierano K Hapy»HOW NOBEPXHOCTN TpybonpoBoaa napannenbHO NIMHUK,
npoBeaeHHON BOOMb ocu Tpybonpoeoaa (cm. n.5.4.1), a ero nfoCKOCTb
— K HAPY>XHOW NOBEPXHOCTU LUTaHIX, NPOMNYLLEHHOM Yepes naTpyoKku.

Ha npucnocobneHnn npoBoauTCs INUHWUA, NapannenbHasd ocu
wtaHrn. V13 Toukn nepeceyeHnss JaHHOW NUHUN C OOHOW N3 napannenb-
HbIX NIMHUI OnycKaeTca nepneHaukynap Ha gpyryto. OTMeyaroTcsa TOYKN
nepeceyeHns 3TUX NUHUIKA C napanfnenbHbIMU NIMHUAMK npucnocobne-
Hua (puc.E.2).

3. Namepstotca anuHel otpeskos |OA|, |OBJ, |AB| wTaHreHUnpKynem.
OB, OA OA
a8 "= foB]! [AB|
3yemble Ona BblMUCNEHUs 3HadeHus napameTtpa «Oceas 6asa» no
dopmynam n.5.4.4 HacTosLEN UHCTPYKLUMN.

Bbluncnsiorea sino = ctga cosa = ncnonb-

11 >100 mm; I, > 150 mm; I3 =300 mm
Puc. E.1 Pwuc. E.2
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NMPUINTOXEHMUE XK. OnpeneneHue cmewweHus Hynsa dT, n gonorn-
HUTeNbHOMN 3aAepXKn P,,, Ha cTeHae

NM3A1.1 N3A1.2

CTeHp Ans onpeaeneHus
dTo

B3NETMP ©

uuuuuuuuuuuuuuuuu

\ Ka6ens N3A-BN /

Puc. X.1. OnpepneneHune cmeweHns dTyc nomoulbio cTeHAA.

1. Mpwn onpegenenun dToy 1 Poon. Ha cTeHAe OOMKHbI UCMONb30BaTLCS
COOTBETCTBYHOLWMNN KaHan namepenusa BI1, napa MN3A n kabenu ceasm
BI-M3A, koTtopble 6yayT CMOHTUPOBaHbLI HA 0ObeKkTe ANA OaHHOro Ka-
Hara nsmepeHus.

2. MNapa MNM3A yctaHaBnuBarTCA Ha CTeHO Takmm obGpas3om, 4Tobbl pac-
CTOSIHME MEeXAy U3ny4varoLwumMmn noBEPXHOCTAMM BbINIo paBHO paccTos-
Huio L (Basa npubopa).

CTteHnp 3anonHaeTcsa paboyen XnakocTbio (BoON).
3. OtkpbiBaeTca meHto Hactpownku / MapameTpsi MM / Mapametpbl KUY 1

yCTaHaBNMBalTCA 3HAYEHUSI NapamMeTpoB, KOTopble ObINK onpeaeneHbl
Ha oDOBbeKTe:

- Lokp (AnuHa OKPYXH.);
- het (Tonw,. cTeHkm);
- L6 (basa npubopa);
- Lo6 (OceBas 6a3a).
4. Pacxogomep HacTpavBaeTcd o napaMmeTpam npuHMMaemMoro curHana.

5. OnpegensieTca 3HadeHWe cMelleHus Hynsa pacxogomepa dTo no meto-
AviKe, NpMBEAEHHON B pa3gerie 6 HacTosALWeN MHCTPYKUUNA.

6. OnpegenseTcs n BBOAUTCS B pacxofoMep 3Ha4YeHue CKOpPOCTU ynbTpa-
3BYyKa B XnakocTtu (Boae), 3anonHswowen cteH. Onpegenserca 3Hadve-
HWEe OOMNONHWUTENbHOW 3adepXkn Ppon Mo MeToauke, NpvBegeHHOW B
pasgene 6 HacTosILLEN NHCTPYKLUN.
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NMPUNOXEHUE WU. TexHonorna npmBapku natpyoka Aons yctaHoB-
Kun Bpe3sHoro MN3A

HacToswasa TexHonornsa cocrtasrieHa B Lenax obecneyeHuss kadve-
ctBa cbopku MMM pacxogoMepoB M UCKNIOYEHUA CO34aHNA aBapUNHOMN
CUTyaLumu nocrie BbiNOSTHEHNSA HEOBXOANMbIX COOPOYHbIX paboT.

1. MNocne BbINONHEHMS pa3METKM B COOTBETCTBUM C N.5.4.3 HacTosLlen
WMHCTPYKLUUKM NO MOHTaXy Bblpe3atoTcs ra3oM HeobxoanuMble OTBEPCTUS.

NMPUMEYAHUME. CeapHon LWOB yCTaHaBnMBaeMoro naTtpybka He
AOIMKEH NnonagaTth Ha CBapHble WBbl TPy6.

2. MNocne npoBepkn N NOArOHKM yCTaHOBOYHOW ocu MOA BbINONHAETCS 3a-
YMCTKa CTEHOK Tpybbl 4O MeTannuyeckoro 6rnecka Ha pacCTOsiHUM He
MeHee 50 MM B KaXkgyt CTOPOHY OT KpaeB OTBEPCTUSI.

3. C nomouwbto wtaHrn BM05.98-154 ycraHaesnueaeTca natpybok B23.01-
00.02 Ha npuxBaTKax.

MpuxBaTkn BbINONHAT anekTpogamn YOHWU 13/55 nnun aHanorny-
HbIMW CEPTUULMPOBAHHLIMK 3NEeKTpodamMu, NpegHasHavYeHHbIMU NS
capku ctanen Ct10+-Ct20 nnu ctanu Ct15IC.

4. lNMocne KOHTPONbHOW BblBAPKM MPOU3BOAUTCS MOMHAA nNpuBapka ycrta-
HOBIEHHbIX JeTaneun.

MPUMEYAHUE. K cBapo4dHon paboTe gonyckaTca OUniioMUpo-
BaHHbIN CBapLUUK, BapMBLLUNA KOHTPOSbHbIE 06pasLbl, KOTOPbIE NPOLLN
UCMbITaHUSA B COOTBETCTBUM C «[1paBunamu aTrectauumn CBapLimMKoOB» U
PTM-1M-C83.

5. Ceaplimk 3a4nLLaeT OB, KNeNnMUT 1 NpeabsBnsieT ero pykoBOAUTENO
pabor.

6. PykoBoguTenb paboT No OKOHYaHUKM cBapkun obecnevnBaeT NpoBeaeHme
rmapaBnNMYeCcKMX MUCMNbITAaHU BHOBb BbIMOMHEHHbIX LWBOB B COOTBETCT-
Bumn ¢ «[lMpasunamun yctponctea Tpydonposogos» n PTM-1M-C83.

Mpu ycTaHOBKe pacxogoMepoB Ha TpybonpoBodax B npegenax Ko-
TenbHbIX, MMetowmx nacnopta no P-03-94, pykosogutens paboTt obs-
3aH BHECTN U3MEHEHNS B NacnopT 4O 3aBepLUEHNS NYCKOBbIX paboT.

Cnucok nutepaTypbl

1. Tpy6bl cTanbHble 6e3woBHbLIE ropsdeaedopmmnpoBaHHble. TOCT 8732-
78. CopTameHT.

2. Tpybbl cTanbHble anekTpocBapHble npsimowwoBHble. TOCT 10704-76.
CopTameHT.

3. Tpy6bl cTanbHble co cnupanbHbiM WBoM. [OCT 8696-62. CopTaMeHT.
4. MNpaBuna atTectauumn ceapwmkoB. YTB. 16 mapta 1993 r. [T TH Poccun.

5. MNpaBuna yctponctea n 6esonacHon akcnnyaTauum TpybonpoBoaos na-
pa n ropsiyen soabl. 1610-573-03. YT1B. noctaHoBneHnem Ne90 TTH
ot 11.06.2003 r.
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NMPUNTOXEHMUE K. KOHCTpyKUMA CcTpyeBbINpPAMUTENA

1. Ha puc.K.1 npeacraeneHa cxema CTpyeBbINpAMUTENS Tuna A, BbIMnon-
HAEMOro Mo crneayrLwum Npasunam:

a) TonwwmHa nnaTbl CTPYEBbINPSIMUTENS paBHa AWaMeTpy OTBEpCTUi; B
3aBMCUMMOCTM OT MaTepuana nnata MOXeT COCTOSITb U3 OOHOW UM He-
CKOJbKMX NNacTuH;

6) Bce AnameTpbl OTBEPCTMI B NnaTe oANHaKOBbI;

B) 6Gonee NNOTHO OTBEPCTUS pacnpeneneHbl B LeHTpe nnaTol, 6onee pea-
KO Mo nepudepuu;

I') OTBEpPCTUNA CO CTOPOHbLI BXOAa NOTOKa UMEKoT (baCKM.

0,13-D

0,13-D

D — eHympeHHUlU OQuamemp mpybornposoda, 8 KOMopbIl ycmaHaeru-
gaemcsi cmpyesbInpsaMumeris.

Puc. K.1. Cxema cTpyeBbInpsiMUTEsNA NOoToKa TMna A.

2. [Ina cHwKeHNs Beca 1 KonuyecTsa mMatepuana MoXeT UCMNonb3oBaTbCH
cTpyeBbInpsaAMuTens notoka tuna B (puc.K.2), BbinonHaemsbin no cre-
AYOLWMM npaBuniam:

a) B OTBEPCTUSA NnaTbl BCTABMNEHbI TPYOKY;
0) onuHa Tpy6bok paBHa anameTpy Tpybok;
B) BCe AnaMeTpbl OTBEPCTUM B NnaTe O4MHAKOBBI;

r) bonee NNOTHO OTBEPCTUSA pacnpenerieHbl B UeHTpe nnatbl, 6onee pea-
KO Mo nepudepuu;

[1) OTBEPCTMS CO CTOPOHbI BXOAa NOTOKa MMEIOT chacku.
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0,13-D

|
0,13.D

»
i
[
D

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

3. PaameTka oTBEPCTUIA B CTPYEBBINPAMUTENAX NOoKa3aHa B Tabn.K.1.

Tabnuua K.1. KoopauHatbl oTBepCcTUN B CTpyeBbInpAMUuTensax Tuna A v B
(D — BHYTpeHHUN gnameTp Tpybonposoaa)

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

4. CTpyeBbINpAMUTENb YCTaHaBNMBaeTCa B TpybonpoBog Ha paccTosiHUK
1+2Dy TpybonpoBoaa OT nocrneaHero rno noToky MecTHOro conpoTuBrie-
HuA. [pu ycTaHOBKe CTpyeBbINpaMUTENS Tpebyemasi gnvHa npsMonu-
HenHoro yyacTtka nepepg N3A onpepenseTcs, Kak paccTtosiHMe oT rma-
paBnn4yeckoro conpotusreHuns go MN3A.
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NMPUNOXEHMUE J1. KoHCTpyKUMA BCTaBKK B TpybonpoBoAa AnA yc-
TaHOBKW HaknagHbix MNM3A

CBapka 7

CBapka

11

1 - mpy60orposod; 2 - KpbiluKa 8HYMPEHHe20 cmakaHa; 3 - ¢hriaHely, 8HymMpeH-
Heeo cmakaHa; 4 - kpenexHsiti 6onm; 5 - Konbyesas npoknadka; 6 - Hapyx-
HbIlU cmakaH; 7 - nnaHka kpernneHus MN3A; 8 - onaHey HapyxHo20 cmakaHa; 9
- 6HympeHHul cmakaH, 10 - Oepxamernb nnaHku kpenneHus MNOA; 11 - euHm

kpennerus M3A.
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NMPUNOXEHUE M. PekomeHaaunn no npUMeHeHN0 CMa3Ku npu

yctaHoBKe MIA

1. Cmasky tuna «Jlnton-24» NOCT 21150-87 pekomeHayeTcs UCMONb30-
BaTb NMpu TemnepaType KOHTpoNupyemon xunagkoctn He 6onee 110°C.

2. NMpwn TemnepaType KOHTponupyemon xnakoctn 6onee 110 °C pekomen-
AyeTca UCnonb3oBaTh TepMoo6paboTaHHy0 CMa3Ky.

MepeyeHb cMa3okK, KOTOpble MOryT NoaBepraTbcst TepmMoobpaboTke,
pexmm TepmoobpaboTknM, a TakKe Ha3HadYeHWe CMa30K NMpMBEAEHbI B

Tabn.M.1.
Ta6nuua M.1
MapameTpsl pexunma
TemnepaTypa
KOHTPONMPYEMOit TepMoobpaboTku
HanmeHoBaHne cmasku Tun M3A Bpems
AKnakoctu, Temnepartypa BLIIEPXKKN,
C, He bonee BblOEpPXKH, °C He MeHee
HaKknagHou
JlnTon-24 BpEe3HON
OCT 21150-87 160 CO CMEHHbLIM 150 5
3M1EMEHTOM
Loctite 8102 160 HaknagHown 180 3
BPEe3HON
MNeHTta 220
TV6-05-40245042-003-98 180 CO CMEHHbIM 180-200 3
3N1EMEHTOM

3. TepmoobpaboTka NpoBoOANUTCS creayrLwmum 06pa3oM: cMaska HaHOCUT-
CA Ha CyXyl MeTannnyeckylo (He Me[HyH) NOBEepXHOCTb CIoem Ton-
LWMHON He Goree 1 MM U BblOEPXKMBAETCS NMPU COOTBETCTBYHOLLEN TEM-
nepaType B TEYEHUE YKa3aHHOIO BPEMEHMN.

Mocne TepmoobpaboTkm cmaska ynakoBbIBAETCA B CyXyl Tapy C
NNOTHO 3aKpbIBaOLLENCs KPbILWKOW. [INs XpaHeHUs cMasku enaTenbHo
npeaycMOTPeTb pa3MeLLeHNe B Tape NakeTa C CUnmKaresnem.
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