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HacTtoswas vHCTpyKums onpegendet nopsgok MOHTaXa U AeMOH-
Taxa Ha obbekTe (y3ne yderta) pacxogomepa-cyeTymka ynbTpasBYKO-
BOro MHorokaHanbHoro YPCB «B3JIET MP» ¢ undposon obpaboTkon
curHanoB wucnonHeHnn YPCB-510u, -520 u, -530u, -540u, -522 u,
-542 u, -544 u. lNpu npoBeaeHnn paboT HEOOXOOMMO TakKkKe PYKOBOA-
CTBOBATbCH AOKYMEHTOM «PacxogoMep-CHETUYMK YNbTPas3ByKOBOW MHO-
rokaHanbHbin YPCB «B3JIET MP». UcnonHeHne YPCB-5xx 4. Pyko-
BOACTBO Mo akcnnyaTaumm» B12.00-00.00-51 P3.

MEPEYEHb MPUHATBIX COKPALLEHNN

BK - 6BNok KOMMyTaunu;

B - BNOK NCKPO3aLLKnTI;

Bl - BTOPUYHbIV U3MEPUTENbHBIN Npeobpa3oBaTens;
Dy - AnameTp YCIrOBHOIo Npoxoaa;

ny - U3BMEPUTESTbHBIN YYaCTOK,;

M - NepBUYHbIN NpeobpasoBaTefib pacxoaa;

MNy3 - «[lpaBuna ycTponcTBa 3NeKTpPOyCTaHOBOKY;
NM3A - npeobpasoBaTesib ANEKTPOaKyCTUYECKUN;

P3O - PyKOBOZCTBO MO 3KCMnyaTaumu;
Y3C - ynbTpa3BykOBOW CUrHarsm;

YK - YCTPOUCTBO KOMMYTaALUNOHHOE;

yC - YCTPOWCTBO COrfnacyrLlee;

cIi| - 3KCnnyaTauMoHHaa JOKYMEHTaLms.
BHMAHWE!

. [ns MOHTaxa n geMoHTaxa Bpe3Hbix M3A (3aBMHYMBAHUSA B MOHTaX-

Hble NaTpybKM 1 BbIBUHYMBAHMUS U3 HUX) AOSPKEH MCMOMb30BaTbCA POX-
KOBbIV ra€YHbl KoY Ha 36 MM.

KATETOPUYECKU 3AMNPELWUAETCA wcnonb3oBaHue npu ge-
MOHTaxe [M3A MHOro MHCTpPYMeHTa, TaK Kak 3TO MOXeT MpuBeCTU K
pasrepmeTusaumm NI3A (OTBUHUMBAHMIO BHYTPEHHEN BTYNKU) 1 00pbIBY
curHanbHoro kabens (cm. puc.b.9). Npu HEBbINONMHEHMM AaHHOIO Tpe-
6oBaHna nsrotosutens HE HECET rapaHTuiiHbix 0653aTenbCTB.

. He ponyckaeTtcs npuctynatb K paboTe C pacxoJOMepOM, He O3HaKo-

MMBLLUUCb C 9KCMyaTaunoHHOW OJOKYMeHTaunen.

Cucrembl n TexHonoruun
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1. MEPbI BE3OINACHOCTHU

1.1. K npoBeaeHno paboT No MOHTaxy (O4EMOHTaxy) pacxogomepa gonyc-

KaeTCcAd nepcoHarn:

- UMeLLMIA NpaBO Ha BbLIMNOMIHEHWE OAHHOro BuAa paboT Ha o6bekTe
YCTAHOBKM pacxogomMepa, a Takke paspelleHue npeanpustus-
N3roToBUTENS;

- MMeWMn NpaBo Ha npoBedeHve paboT Ha 3NEeKTPOyCTaHOBKax C
HanpsbkeHmem go 1000 B;

3HaKOMbIN C AOKYMeHTauuen Ha pacxogoMep u BcnomoratenbHoe o60-
pygooBaHue, ucrnonb3yemoe npv nposeaeHun pabor.

1.2. MNMpwn npoBegeHun paboT C pacxogoOMepPOM OnacHbIMKM pakTopamun SB-

JAK0TCA:

- MepeMeHHoe HanpshkeHne ¢ AeNCTBYLWNM 3HavyeHneM o 264 B va-
ctoton 50 u;

- AaeneHue B Tpybonposoae (oo 25 Mrlla);
- Temnepartypa paboyen xmnakoctu (go 160 °C);

- Apyrne gakTopsbl, CBs3aHHbIE C Npodunem u cneumdunkon obvekTa, rae
NPOM3BOONTCSA MOHTaX.

1.3. MNepen npoBegeHnem pabot Heobxogmmo ybeauTbCsi C MOMOLLBIO U3-

MepuTernbHOro npubopa, YTo Ha TpybonpoBoAe OTCYTCTBYET OnMacHoe
OIS XKU3HWU NepeMeHHOe U NOCTOSIHHOE HanpshkeHue.

1.4. B npouecce paboT N0 MOHTaxy, NyCKOHanagke unm AeMOHTaXxy pacxo-

[oMepa 3anpeLlaeTcs:

NPOn3BOANTL MOAKIIOYEHNS K NPUOOPY, NEpPEKoYeHUst pexxmmMoB pabo-
Tbl NN 3aMEHY 3NEeKTPOPaANO3IEMEHTOB NPU BKIIIOYEHHOM NUTAHUW;

BbINONHATL paboyve onepaummn Ha yd4acTke TpyGonpoBoaa, Haxoaslle-
rocsi noa AaBrieHnem;

MCNONb30BaTb HEWCMpPaBHbIE 3NEKTPOPaAMONpUBOpPLI, 3NEKTPOUHCTPY-
MEHTbI NMM60o 6e3 NOAKNIYEHNS X KOPMYCOB K MarucTpany 3awmuTHOro
3a3eMrieHus;

- NCMOJ1Ib30BaTb 3aHylneHne BMeCTO 3allUTHOIro 3a3eMJieHun4.

1.5. Mepen Tem, Kak NoaknuUTb NPUBOP K SMNEeKTPUYEeCcKo CeTU NUTaHus

HeobX0AMMO KOpMnyc pacxodoMepa CoeauHUTb C MarucTpanbio 3aluT-
HOro 3a3eMIeHus.

BHUMAHME! MNepea noaknoyeHMeM K Maructpanm 3awmuTHOro
3a3eMrieHMA Heobxoaumo yb6eauTbLCsl B OTCYTCTBUM Ha HEW Hanps-
XXeHus.

Cucrembl n TexHonoruun
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2. NOAroToOBKA K MOHTAXY

2.1. [ins ycTaHOBKKM pacxogomepa Ha obbekTe HeobxoamMmo:

- Hanu4ne cBobOAHOro yvyacTka Ha TpybonpoBoae AN MOHTa)ka NepBuY-
Horo npeobpasoBartens pacxoga (M) nnu ycraHoBkm npeobpasosaTe-
neu anekTpoakyctudeckux (M3A);

- Hanuuve NpsSMONMHENHbIX y4acTkoB Tpybonposoaa Tpebyemon AnvHbI
A0 1 nocne Mmecta yctaHoBku M3IA;

- HanMuyne MecTa ANs pasMeLleHVsi BTOPUYHOIO M3MEPUTENbHOIO npe-
obpasosartens (Bl1) pacxogomepa.

2.2. TpaHcnopTUpOBKa pacxogoMepa K MecTy MOHTa)ka [OSKHa OCYyLLEeCcTB-
NATLCSA B 3aBOACKOWN Tape.

Mocne TpaHCNOPTUPOBKM pacxogomepa K MecTy YCTaHOBKU Mpu
oTpuuaTenbHON TeMnepaType U BHECEHWUS €ro B MOMELLEHUE C MOMo-
XUTENbHOW TeMnepaTypon Bo nsbexaHne KoHaeHcauun Brnarn Heobxo-
AMMO BblaepaTb pacxogoMep B yNakoBke He MeHee 3-X Yacos.

Mpn pacnakoBke pacxogomepa MPOBEepUTb €ro KOMMMEeKTHOCTb B
COOTBETCTBUM C NAcMopTOM Ha AaHHbIN Npudop.

Cucrembl n TexHonoruun
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3. TPEBOBAHUA NO MOHTAXY

3.1. TpeGoBaHUA NO ycTaHOBKEe NepBUYHOro npeobpaso-
BaTesiA pacxoAa u npeoodpasoBaTternien afieKTpoaky-
CTUYECKnX

3.1.1. Obwme TpeboBaHuA

3.1.1.1. B mecte yctaHoBku [ (M3A) pormkHbl cobntogaTtbCcs cneayowme
yCIoBus:

- OaBreHne XNOKOCTU U pexmMbl SKCnnyatauumn Tpybonposoga MCKIO-
4yaloT razoobpasoBaHne u/vnun ckonneHune rasa (Bosgyxa);

- BHYTpeHHUn o6bem [MI1 B npouecce paboTbl 4omkeH ObITb BECb 3anof-
HEH >XXMOKOCTbIO;

- OTCYTCTBYIOT NGO MMHUMArbHbI nynbCaunn N 3aBUXpEHUA XUOKOCTHU.

Mn (N3A) ponyckaeTcs MOHTUPOBATbL B FOPU3OHTANbHbLIN, BEPTU-
KanbHbIM UNU HakMoHHbIM Tpybonposog (puc.1). Mpu atom MMM (M3A)
He OOSfKHbl pacnoniaraTbCAa B CaMOW BEpXHEW Touyke y4yactka Tpybo-
nposoda. Hanbonee noaxogsiee Mecto And MOHTaxa nNpu Hanuyumn —
BOCXOAALUMN NTMBO HXKHMI yYacToK Tpybonposoaa.

MaA > N9A .
o @
*

Puc.1. PekomeHayemblie mecTa yctaHoBkw [MI1.

3.1.1.2. Pa3HOCTb BHYTPEHHMX AnameTpoB TpybonpoBoaa M M3MEPUTENBHOIO
yyacTka [l B mecTax CTbIKOBKM He [ormpkHa npesbiwatb 0,05-Dy ana
npAMbIX n3meputenbHbix yyactkos (LMY) n 0,1-Dy ana WY Ttuna U-
KOMeHo.

3.1.1.3. Npwn nobbIx cxemax yCTaHOBKM KU cnocobax 30HOMPOBaHUS AN UCKIO-
YEeHUs BINAHUA BO3MOXHbIX OTIIOXKEHUW W CKOMMEHUN rasa He peko-
MeHayeTca yctaHasnusaTb [ Takum obpasom, 4tobbl NMIA okasanuch
B CaMOW BEPXHEN UMM HUWXHEWN TOYKE OKPY>XHOCTWU MOMepeyHoro cevye-
Husa TpybonpoBoaa.

3.1.1.4. MpoaonbHbIN yron ycTaHoBKM BpesHbix NM3A B npsimonuHenHbin NY 6
MOXeT 6bITb oT 20° go 70°, pekomeHagyemoe 3HadeHne — ~ 45°, lNpo-
AOJSbHbIN Yron YCTaHOBKM Bpe3Hbix NM3A 6 — 3TO yron mexagy OCbh
Bpe3Horo [1OA (HanpaBneHnem pacnpoCTpaHeHUsa YrbTpas3BYKOBOIro
fiyda) U NNOCKOCTbIO, NepneHanKynsapHoro ocn Tpybonposoga (puc.5).
Mpn Dy>2000 amanas3oH [OOMyCTUMbIX 3HaA4Y€HUW MPOAOSbHOro Yyrna

Cucrembl n TexHonoruun
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ycTaHoBKM Bpe3Hbix NM3A onpepensetca xapaktepuctukamm obbekTa
pa3smewieHus 1.

3.1.2. PaamelueHune napsbl [NOA npu ogHONYy4eBOM 30HOMPOBaAHUMU

Mpwn yctaHoBke MNM3A no guameTpy pekomeHayeTcs pacnonaratb Ux
Takum obpasom, 4Tobbl NpoaonbHas nnockoctb M3A (NNOCcKoCcTb, NpPo-
xogswasn depes napy MN3A Bgoonb ocu TpybonpoBoga) cocTtasnsana ¢
BepTukanbto yron B = 45°+10° (puc.2). BoamoxHo pacnonaratb MNM3A
rOpuU3oHTanbHO.

Puc.2. PekomeHayemble nonoxeHuss napbl M3A npu ycrtaHoBKe no
AnameTpy (ogHony4yeBoe 30HOUPOBAHMKE).

3.1.3. Paameluenne nap N3A npu aByxrny4eBOM 30HANPOBAHUN

Mpn gByxnyyeBoM 3oHAaMpoBaHun NOA pekomeHayeTcst ycTaHas-
nuneatb Ha [ no gBym xopaam (puc.3). NMopsgok MOHTaxa ykasaH B
pasgene 5.4 HacToALEN NHCTPYKLMN.

N3A1.1 NaA1.2
(N3A2.2)

(M3A1.1) (M3A1.2)

Xl, X2 = (0,48—0,52) R
napa N3A1.1-[19A1.2 — 1-u nyy
napa N3A2.1-[15A2.2 — 2-u ny4

Puc.3. MNonoxeHne nap Bpe3Hbix [M3A npu ycTtaHOBKe NO Xopaam
(AByxny4eBO€ 30HOMPOBAHME).

Cucrembl n TexHonoruun
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[onyckaeTcs ycTaHoBKa Bpe3HbIX U HaknagHbix M3A Ha Tl no
AnameTtpam (puc.4). MNpu atom napbl NM3A gns Z- n V-cxem MoryT pas-
MeLaTbCA KakK B pasHblX, Tak U B O4HOM NpoJosibHon nrockoctn. O6o-
3Ha4eHus1 B CkOOkax COOTBETCTBYIOT BapMaHTaM pasmeLlleHus nap MNoA
B OQHOW NPOAOJSIbHOW MNOCKOCTW.

Ha puc.5 nokasaHo nonoxeHue asyx nap N3A B ogHoM npononb-
HOW NJTOCKOCTMU.

N3A1.1
(M3AT.1 n NA2.2)

NaA2.1
MNoA1.1 nM3A2.2)

MNaA2.2 NnaA1.2
(M3A1.2 nM3A2.1) ' (M3A1.2 nN3A2.1)

napa MN3A1.1-NNGA1.2 — 1-u nyy
napa MN3A2.1-NN2A2.2 — 2-U niy4

Puc.4. NonoxeHua nap Bpe3HbIX U HaknagHbix MI3A npu yctaHoBKe no
AnameTpam (OByxIly4eBOe 30HANPOBaHME).

Nn3A1.1 MN3A2.2 MnaA1.2
- - ok
: 7N )
N\ / 4
. \ /
\' ./ N /.
X '\
/7 N\ R
0 . . / \
\. . -\
N7
| 1
MN3A2.1 MnaA1.2 Mn3A2.2

Lns V-cxembl emopbie napbi [TOA uszobpakeHb! wmpuxosoul fuHuel.

Puc.5. NonoxeHue nap M3A ana Z- u V-cxeMm npu pasmMelleHUM UX B
OQHOW NPOAOSIbLHOM NITOCKOCTU (OBYXJTy4EBOE 30HANPOBAHME).
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3.1.4. Paameluenne nap N3A npu YyeTbipexny4yeBoM 30HOMPOBaAHUMU

Mpn yeTblpexnyyeBoM 30HAMPOBAHUKU Mapbl Bpe3Hbix MOA ycTa-
HaBnuBatoTca Ha [ no yeTbipemM xopdam, KOTOpble pacrnonaralTcs
NpU MOHTaXe ropusoHTasnbHO (puc.6). [Nopsaok pacnonoXeHnsa ny4vemn
MOXET BbITb 0OpaTHbIM.

NnaA1.1 NaA1.2

(N3A2.1) . (N3A2.2)
N3A4.1 N3A4.2
(MOAT.1) (M3A1.2)

X1=X,= 0,809 R

X2=X3= 0,309 R

napa N3A1.1-N15A1.2 — 1-u nyy
napa MN3A2.1-NN3A2.2 — 2-U niy4
napa N3A3.1-NN3A3.2 — 3-U nyy
napa N3A4.1-NN13A4.2 — 4-U ny4

Puc.6. NonoxeHne nap Bpe3Hbix [3A npu yctaHoBKE NO XxXopaam

(4eTblpexnyyeBoe 30HANPOBAHUE).

Cucrembl n TexHonoruun
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3.2. TpeboBaHuA K AfIMHE NPAMOSIMHEUHbIX YY4aCcTKOB
TpybonpoBoaa

3.2.1. Ans HopmanbHOW paboTbl pacxogoMepa A0 NepBOro M nocrne nocnea-

Hero no noToky MN3A AoMmXHbI BbiTb NPAMOMNUHENHbIE YYacTku Tpybo-
npoBoAa COOTBETCTBYIOLEN ANUHbI C Dy, paBHbiM Dy TIN. MuHumans-
Hble 3Ha4YeHUs OTHOCUTENbHOM ANWHbI NMPSMOSIMHENHBIX Y4aCcTKOB AnA
pasnu4yHbIX cxem yctaHoBku [MOA M BUMOOB rMapaBiMyeckoro cConpo-
TUMBIIEHUA MPU TUNOBOM MOHTaxe npuBedeHbl B Tabn.A.1 lNpunoxe-
HUA A, MPU OTKNOHEHUAX OT TUNOBOrO MOHTaXa And ABYXITy4EBOW CXe-
Mbl 30HANPOBaHUSA — B Tabnuue A.2.

[OnnHa npamonuHenHoro yvactka L [MMm] onpegenseTcs no popmy-
ne:
L=N-Dy,
roe N — oTHocuTenbHaa AnvHa, BbipaXeHHas Konuvectsom Dy un yka-
3aHHas B Tabn.A.1 n A.2;

Dy — anameTp ycnosHoro npoxoga MM nnu Tpybonposoaa B MecTe
ycTaHoBKkU MOA, Mmm.

BHUMAHMUE! MNMpun uamepeHnn pacxopna peBepCUBHOro nNoToka
Bce MIA ABNAKTCA nepBbIMA NO NOTOKY U AJNIUHbI NPAMOJSIMHEN-
HbIX Y4aCTKOB [OMXHbl onpeaensaTbCA, MICXOAA U3 3TOro Nnosoxe-
HUS.

Ecnn npu npeanonaraemom pasmelyeHnn NOA He obecneunsatoT-
CA ONUHbI NPSAMOSIMHEWHbIX YYacTKOB, YKasaHHble B [lpunoxeHuu A,
MOXeT ObITb npoBedeHO obcnegoBaHMe obbekTa Ona onpeneneHus
BO3MOXHOCTM pa3paboTkm wnHOMBUAYANbHOW METOAMKW BbIMOSHEHNUSA
N3MEPEHUN C y4ETOM YCNOBUIN M3MEPEHMS Ha LaHHOM ObbekTe.

3.2.2. AnviHbl NPAMONUHENHbIX Y4aCTKOB AN rMapaBrn4eckoro cornpoTusre-

HUA BUAA «TepMonpeobpasoBaTtenb COMPOTUBIEHUSA B 3ALUTHON MUIb-
3e» onpepensoTcs no AByM NocrefHUM cTpokam Tabnuy lMNpunoxe-
HUs A (ans 3arnyweHHOW BPe3KM) Npu BbINOMHEHUN yKa3aHHOro B Tab-
nvuax COOTHOLLEHNS

D:/Dg > 0,1,

roe D; — AvameTp 3aLUMTHOW MMb3bl TEPMOCONPOTUBIIEHUS, MM;
Ds — BHYTPEHHUIA guameTp TpybonpoBoaa, MMm.

MPUMEYAHWE! TMNpwn cooTHoweHun D; / Dy < 0,1 gna tepmonpe-
obpasoBaTensa CONpOTUBIEHNS B 3alLMTHOW Mnb3e, a Takke npu cooT-
HoweHun Dyq / Dy < 0,1 anga 3arnyweHHOW Bpe3ku [oryckaeTcs AnvHa
npAMonuHenHsix ydyactkos 0,5-Dy oo nepsoro v nocne nocrnegHero
M3A.

3.2.3. Cyxarowiee ycTpoMCTBO Buaa «anadparma» unm «conno BeHTypu», a

Takke nobas 3adBMXKKA OTHOCATCS K BUAY rMOpaBfIMYEcKoro Conpo-
TMBNeHusi, o6o3HayeHHoro B Tabnuuax lMpunoxeHus A kak perynupy-
AKKA.
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3.2.4. lpwn yctaHoBKke B TpybonpoBon nepea nepBuyHbLIM NpeobpasoBaTenem
ctpyesbinpamutena (MpunoxeHne M) BO3MOXHO COKpalleHue ANUHbI
NpsAMONMHENHoro yyactka Ha Bxoge [l go aByx pas. Tpebyemasa anu-
Ha NPSMOSNIMHENHOrO y4YacTka Npu 3TOM onpeensieTcs no pesynbratam

obcnepoBaHna obbekta U paspaboTku WMHOMBUAYANbHOW METOAMKM
BbIMONTHEHUS U3MEPEHUN.

3.2.5. [ina pacxogomepa c 3A, ycTaHOBMNEHHbIMM BAOMb OCKM MPSIMOro OT-
peska NY tvna U-koneHo, TpeboBaHus kK Heob6xoanmon AnvHe npsiMo-
NNHENHBbIX yyacTkoB TpybonpoBoga o v nocne [N He ycTaHaBnvBa-
toTca. Tpebyemble TeXHUYEeCcKMe M MeTPONOrmyecKkne XapakTepuCTUKK
pacxogomepa obecneunBatoTcst KOHCTpyKumen Y Tnna U-koneHo.

3.3. TpeboBaHUA K pa3mMeLLeHUI0 BTOPUYHOIO U3Mepu-
TeribHOro npeoo6pasoBartens

B mecTte pasmeluenus Bl gomkHbl obecneymBaTtbes:

- YCrOBWsi 3KchfyaTauumM B COOTBETCTBMM C TpeboBaHMsMM 3KchnyaTa-
LIMOHHOW OOKYMEHTaLmK;

- BO3MOXHOCTb MNOAKIHOYEeHNd pacxogomMepa K mMarnmcrtparnum 3allnTHOro
3a3eMI1eEHNA,

- Hannyme ceoboaHoro goctyna k BIT.

Cucrembl n TexHonoruun
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4. MOHTAX PACXOOOMEPA C NEPBUYHbBIMU
NMPEOBPA3OBATEINAMU

4.1. MoHTaX nepBMUYHOro npeobpasoBarens

41.1.

4.1.2.

Ona montaxa [N B TpyGonpoBoa MOXET MNOCTaBASATbLCA MPUCOEONHN-
TenbHasa apmartypa: OTBeTHble (pnaHupbl, NaTpybKn, KOHYCHbIE nepexo-
Abl (ecnn Dy neperyHoro npeobpasosaTens meHblue Dy Tpybonposoaa,
B KOTOpbIN ByaeT yctaHasnumeaTbes [111).

Mepea Havanom paboT Ha TpybonpoBoge B MecTte ycTaHoBku [1
yyacTku Tpyb, KOTOpble MOryT OTKIMOHUTLCA OT COOCHOMO MOSIOXKEHUS
nocne paspesaHusi TpybonpoBoaa, criefyeT 3akpenuTb.

4.1.3. na moHTaxa B Tpybonposoa dnaHuoBaHHbIM [ 1 oTBETHbIE hriaHUbl

Puc. 7.

C NpvBapeHHbIMU NaTpybkamMu cobnparoTcs B €AMHYH KOHCTPYKLUMIO.

1

e
/]

1 — omeemHbIl pnaHey, ¢ nampybkom,; 2 — [l (NY)

COGopHoO-cBapHas KOHCTPYKUMS ANA YCTaHOBKM (prnaHUOBaHHOro
nn (ny) B tpyéonposoa.

Mpn Hanuumn pasHuubl guameTpoB Tpybonposoga u NY gns nepe-
xoAa oT bornbluero BHyTPEHHero AnameTtpa Tpybonposoga K MeHbLUeEMY
BHYTpeHHeMy auameTtpy MY MOXHO MCrnonb3oBaTb KOHYCHblE Mepexo-
Abl. [pn 3TOM ANWHBI MPAMOSIMHENHBIX Y4acCTKOB MeXAy KOHYCHbIMU
nepexogamu n Y gomxHbl 6bITb HE MeHee, yKasaHHbIX B Tabn.A.1 nnu
A2

4.1.4. B Bbl6paHHOM MecTe OCBOOOXAEHHOro OT XuAKoCcTu Tpybonposoaa

Bblpe3aeTcs y4acTOK HeobXxoaAMMOWN AfIMHbI U BMECTO HEero BBapuBaeT-
CS KOHCTpPyKuusa ¢ dpnaHuosaHHbiM [ unu BeapHon [1I1. Mpu atom
HanpasneHue cTpernku Ha M gomkHo coBnagaTtb C HanpaBreHUeM no-
TOKa UNn NpPSIMbIM HanpasfeHneM N9 peBEPCUMBHOIO MNOTOKA.

BHUMAHMUE! lNpn moHTaxxe KATETOPUYECKU 3AMNPELLAETCA
6pocaTtb NI n HaHOCUTL NO HEMY yAapbl. ATO MOXET NPUBECTU K Bbl-
X0y U3 CTPOS YCTaHOBIIEHHbIX Ha HeM [13A.

Mpn moHTaxe B Tpybonposoa BBapHoro [ ¢ ycTaHOBMEHHLIMU
M3A B npouecce cBapku cnegyeT obecneunBatb TeMmnepaTypy B Mecte
ycTtaHoBku [MOA He 6onee 100 °C.

Cucrembl n TexHonoruun
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4.1.5. CBapka 3NeMeHTOB KOHCTPYKLWW, a Takke CBapKa KOHCTPYKLUW UIK

BBapHoro [ ¢ TpybonpoBoAOM AOMKHA OCYLLECTBNATLCS B COOTBET-
ctBum ¢ NOCT 16037 «CoeaomHeHnsa cBapHble CTasibHbIX TPybOnpoBo-
pos». [Npu aTom gomkHa obecnevmBaTbCsi COOCHOCTb BCEM KOHCTPYK-
UMM 1 nnockonapannenbHoCTb driaHUeB, MeXay KOTOpbIMU yCTaHaB-
nusaetcs M.

4.2. MOHTaXX BTOPUYHOIro UamepuTtesibHoOro npeobpasoBa-
Tensa

KpenneHue Bl BbINONHAETCA C y4ETOM YCTAHOBOYHbIX pasmMepos,
ykasaHHbIX B [MpunoxeHun b.

4.3. ANeKTPOMOHTaX pacxogomepa

)

4.3.1. Npu nogkntoveHun M3I3A k BIT HeobGxoanmo cobnogate COOTBETCTBUE

4.3.2.

4.3.3.

AAaHHOMY KaHany u3MepeHuss ero cocTaBHbix 4acten: [T (M3A),
yctponctea cornacywouwero (YC) npu Hanuumn, 6noka mMCKposawwmThbl
(BW) npn Hann4mn n kabenen cea3un.

3asopckue Homepa [, M3A, YC, BU ¢ ykaszaHnem kaHana nsme-
peHus codepxaTcs B macnoprax Ha pacxodoMep U Ha nepBUYHbIe npe-
obGpasoBaTenu pacxoaa.

MapknpoBka kabenen cBa3m napbl NMOA BbINONHAETCA 3TUKETKAMM
OAHOro uBeTa, Ha KOTOpble HAaHECEHbl OAHA UM OBe NonepeYHbIX Mno-
nocbl 6enoro useTa.

LiBeT aTuKkeTkM 0BO3HaA4aeT NpUMHAONEXHOCTb K KaHany uamepe-
HUSA:

- YepHbI — kaHany Ne 1;
- cepbln — kaHany Ne 2;
- rony6on — kaHany Ne 3;
- CMHUIN — KaHany Ne 4.

OpHa 6enasa nonepevHas nonoca obo3HavaeT NpUHaLNEeXHOCTb
kabens ceasn NOA1, oBe 6enbie nonepeyHbie nonockbl — N3A2 n3 na-
pbl Kabenewn, UMeLLUNX 3TUKETKN OQNHAKOBOIO LBeTa.

Pasbembl kabenen cBssu, mecta yctaHoBku [MOA Ha nameputens-
HbIx ydacTtkax (M) moryt mapkupoBaTbca Hagnucamu «[MOA1T» u
«MOA2», obo3HavaoWmMn NpUHALNEXHOCTb cooTBeTCTBYOWEMY M3A
napebl.

Mpoknagka kabensa nutaHna pacxogomepa n kabenen ceasm BI1-MNOA,
Bl — BHewHune ycTponcTtea (Mpu UX Hanuyinm) gormkHa ObiTb BbIMOSHe-
Ha C y4eTOM YCMoBMI 3KCnnyaTauum pacxogomepa.

PekomeHnayemble mapku kabenewn BIM-MN3A:
PK75-2-21, PK75-2-22, PK75-2-22]1 (dpTtoponnacT, tmax = 200 °C),
PK75-2-11, PK75-2-12, PK75-2-13 (NonnMaTuneH, tmax = 85 °C).

Kabenu cBsisan n ceteBon kabernb N0 BO3MOXHOCTU KPENATCS K CTEHE.
CeteBon kabenb npoknagbiBaeTca oTtaenbHo He onwke 30 cm oT
neTancuniv vaBenen. [na 3awmuTbl OT MEXAHUYECKMX MOBPEXAEHUN pe-
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4.3.4.

4.3.5.

4.3.6.

4.3.7.

4.3.8.

KOomMeHOyeTcs Bce kabenu pasmellatb B MeTannmyeckon Tpybe unu
MeTannopykase.

HE OONYCKAETCH npoknagpiBaTh kabenn Bl — MN3A u curHanb-
Hble Kabenu BHELWHUX CBA3en BONM3M CUMOBLIX LIEMEN, a NPU Hann4mm
3NEKTPOMarHUTHbLIX MOMEX BbICOKOrO YPOBHS (Hanpumep, npu Hanmumm
TUPUCTOPHOrO perynartopa) 6e3 yknagkm nx B 3a3eMSIEHHbIX CTanbHbIX
MeTannopykaBax Unn meTannmyeckux Tpybax.

MeTannopykaBa (TpyObl) AOMMKHbI ObITb 3a3eMreHbl TOMbKO C OA-
HOW CTOPOHbLI — CO CTOPOHLI BI.

HE PEKOMEHAOYETCA npu ncnonb3oBaHUM HECKOSIbKMX pacxo-
AOMepOoB MNpoKnaabiBaTb He3awmweHHble kabenn BI-NOA Ha paccTto-
aHuM 6nuxe 1 M apyr oT apyra.

He pekomeHayeTca n3ObITOYHYO YacTb kKabenen ceopadmBaTth KomnbLa-
M.

BHUMAHMUE! He ponyckaeTtcs m3ameHaTb OnunHy kabenen BIT —
M3A ons pacxogomMmepoB, NocTaBnseMblx B komnnekte ¢ M.

Mepea nogknoveHnem KoHubl kabenen B cootBetcTBum ¢ FOCT 23587
3a4nLLaloTCa OT U30MNAUUK Ha AnvHy 5 MM 1 obnyxusatotca. Kabennm
NponycKalTCs Yepes repMoBBOAbI U MOAKIHOYAKOTCA K pa3beMam B CO-
OTBETCTBMM CO CXeMOW, NnpuseaeHHon B [NMpunoxeHun I.

Bo nsbexxaHne onnaeneHnsa nonuaTUIeHoBOW nsonaunm kabens ceasun
BIM — N3A (Hanpumep, PK75-2-13) He ponyckaetca kacaHue Tpybo-
npoBoda C ropsyen xuakoctbio. Heobxogmmo TennomsonupoBaTb Tpy-
6onpoBog B MecTax kacaHusa nubo mcnonb3oBaTb Apyron Tun kabens
(Hanpumep, PK75-2-22).

HeobxoanumMocCTb 3almMTHOro 3asemneHunsa npubopa onpeaenseTca B CO-
oTBeTCcTBMM C TpeboBaHnammu rnaebl 1.7 «[MpaBun ycTponcTBa anekT-
poycTtaHoBok» ([1Y3J) B 3aBUCMMOCTU OT HaMpsHXKEHUA NUTaHUS U YCIo-
BUWN pasmeLleHus npubopa.

3alWnTHOE 3a3eMneHue, a Takke 3asemnsgiollee YCTPOWUCTBO
AOJTKHbI yaoBNeTBopATb TpeboBaHusam [MYD. Bo unabexaHue oTkasa
npnbopa He JonyckaeTcs B Ka4yecTBe 3alLUMTHOro 3a3eMneHust UCNosib-
30BaTb CUCTEMY 3a3eMIIEHUSI MONTHME3aLUTbI.

B cootBeTcTBMM C [TYD 3asemMnarowmin NPOBOAHUK, COEANHSIHOLLINIA
npubop ¢ 3a3eMnALWMM YCTPONCTBOM U BbINOSIHAEMbI MeAHbIM Npo-
BOAOM C MEXaHUYeCKOW 3allMTOW, AOIMKEH UMETb CEYEHMEe He MeHee
2,5 MMZ, 0e3 MexaHun4yeckon 3alnTbl — HE MeHee 4 MM,

3a3eMnsaLLmMn NPOBOAHUK NOAKMIOYaeTCH K KneMMe 3aseMrieHus
Brl.

[Ons 3awuTbl nMHMA cBAa3n npmnbopa BI1-MNM3A ot pa3psgoB MonHWUA pe-
KOMeHAyeTCa NpPUMEHEHne crneumanbHbiX YCTPOMUCTB 3almTbl, Hanpu-
mep, «TKS-B apT1.Ne5097 97 6» npomussoactea dumpmbl OBO BET-
TERMANN.
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5. MOHTAX TNPEOBPA3OBATENIEM 3JIEKTPO-
AKYCTUYECKMX HA OENCTBYHOLWMUA TPYBO-
NnPOBO

5.1. Tpe6oBaHuA K TpybonpoBoay B MecTte MoHTaxa NM3A

5.1.1. TpybonpoBoa B MecTe yctaHOoBKM [MOA [ormkeH oTBeYaTb CreayrLmnm
TpeboBaHNAM:

- OTKIMOHEHWEe BHYTPEHHero anameTtpa TpybonpoBoga B MecTe yCTaHOB-
kn MOA He pgomkHo npeBbiwaTtb 0,015 oT cpeaHero BHyTpeHHero ana-
meTpa TpybonpoBoaa;

- Ha TpybonpoBoae He AOMKHO ObiTb CTbIKOBLIX LLUBOB, BMSATUH U OPYrMX
noBpeXxaeHunin;

- Ha NPAMOSNIMHENHbIX y4acTKax 4O M nocrne mecta yctaHoBku [MOA He
AOIMKHO ObITb 9MEMEHTOB, BbI3blBalOLWMX BO3MYLLEHME NOTOKA XWUAOKO-
CTW.

5.1.2. MNepepn Havanom paboT NO MOHTaXy pacxogoMepa pekoMeHayeTcs no-
NyuYnTb AaHHblE Ha pabouyo XnakocTb (pabounn guanasoH pacxona,
TemnepaTtypbl U BA3KOCTU) U cepTudukat Ha TpybonpoBoa (CTaHAapThbl
Ha Tpyby, maTepuan, pa3mMmepbl, CPOK M YCIOBUS IKCNyaTauum).

[Ona pacxogomepa ¢ HaknagHbiMu OA pekomeHOyeTcs OUeHUTb
KayecTBO TpybonpoBoaa n MecTo ycTaHOBKM MOA € TOYKM 3peHus npo-
XOXAEHUS YynbTpasByKOBbIX korebaHun u obecnedeHus Tpebyemoro
YPOBHS MPUHMMAEMOro CUrHana ¢ NOMOLLbK NOPTaTUBHOMO YNbTPasBy-
KOBOro pacxogomepa-cyetdmnka «B3J1ET MNP».

BHyTpeHHI00 NOBEPXHOCTb TpybonpoBoaa B MecTe ycTaHoBkM M3A
pPEKOMEHOYETCS MOKPbIBaTb aKyCTMYECKM NPO3payvyHbiM 3alUTHbIM MO-
KPbITUEM, CTOMKUM MPOTMB KOPPO3NN U OTIIOXEHUN.

5.1.3. MNpn Hann4MmM BEPOATHOCTWN 3apacTaHNsa BHYTPEHHUX CTEHOK Tpybonpo-
Boaa ¢ Dy> 300 MM pekomeHayeTCst NPUMEHSITb KOHCTPYKLMK B COOT-
BeTCcTBUKN C lNpunoxeHnem H. YcTaHOBKa Takmx KOHCTPYKUUI MO3BOSIS-
eT NepMOAMNYECKN KOHTPONMPOBaTb COCTOSIHME BHYTPEHHEWN MOBEPXHO-
cTn Tpybonposoga M Npu HeobxoaMMOCTM ounwaTb ee. HaknagHoble
M3A pekomeHOyeTCHa ycTaHaBNUBaTb Ha 9TU KOHCTPYKLMN.

Mpn M3roTOBNEHUN M YCTAHOBKE TaKOW KOHCTPYKLUMW LOIDKHbI Bbl-
NONHATbCS creaylowme TpeboBaHUs:

a) paavyc KpvBW3HbI NMacTUHbI, Ha KOTOpyk ycTaHaenuBaetcs MNJA, He
OOIDKEH oOTnuyatbCss OT paguyca Tpybonposoga 6Gonee, yem Ha
+ 0,2 %;

0) nocne ycTtaHOBKM NfiaCTUHa, Ha KOTOpon pasmelyaetcs MN3A, He omxk-
Ha BbICTYNaTb BHYTPb WM HapyXy MO OTHOLUEHWUIO K BHYTPEHHEW no-
BepxHocTu Tpybonposoaa 6ornee, yem Ha 0,002:Dy;

B) 3a30p Mexay nnacTMHOW, Ha KOTOopyl ycTaHaBnusaeTcs [NOA, n cteH-
KOW Hapy»XHOro CTakaHa He JOJSIKEeH NnpeBbiaTtb 5 MM.
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5.2. OnpepgeneHne napamMeTpoB U3MEPUTESIbHOIO y4yacTKa

[o Hauyana moHTaxa M3A Ha gencTByowmin Tpyb6onpoBOa AOIKHbI
ObITb OnpeaeneHbl NapameTpbl M3MEPUTENbHOrO y4yacTka — OTpeska
TpybonpoBoaa, npegHa3Ha4eHHOro Ans ycTtaHoBku [MOA.

5.2.1. lpwn onpegeneHnn napameTpoB U3MEPUTENBHOIO y4acTKa UCMOMb3YyHOT-
Cs CpeacTBa U3MepeHus M npucnocobneHuns, ykasaHHble B Tabn.1.
BmecTo ykasaHHbIX B Tabn.1 gonyckaeTca NpUMEHSTb Apyrne cpeactaea
n3amepeHus n npucnocobnenuns, obecneymBamolime U3MEPEHNE COOT-

BETCTBYHOLLMX NapamMeTpoB ¢ TpebyeMon TOYHOCTbIO.

Ta6bnuua 1
HaumeHoBaHue n Tun O603Haqume, rocT OcHoBHble MeTpoJiorn4yeckme
obopynoBaHus XapaKTepUCTUKN
MeTp o roCT427 LleHa peneHns 1 mm
MeTanan4eckumn
LITaHreHUMpKyIb LWL-M-500-01 TOCT166 OcHoBHas norpelwHocTb 0,1 Mm
PyneTtka 3MK2-10AHT-1 TOCT7502 LleHa genexns 1 mm
Yrnomep YO, YO2 TOCT 11197 unu OcHoBHas norpeLHocTb
YT,YH TOCT 5378 He 6onee 5’
TonunHomep «B3JIET YT» MorpewHocTb He 6onee 0,1 MM
yNbTPa3BYKOBOM TY 4213-040-44327050 '
Ckoba TOCT 11098 LleHa geneHns 1 mm
(KPOHLMPKYTb) (-) (-)
LLitaHra ¢ MOHTaXHbIMK
WHA. nsrotoBneHus -
BTYNKamMmu
Mpucnocobnexwne
ANa n3amepeHus yrna WHA. nsrotoBneHus -
HaKrnoHa

CpeactBa u3mMepeHust OOMKHbl ObITb WCNpPaBHbI, MOBEPEHbI U
UMEeTb [OEeNCTByKWME CBUMAETENbCTBA WM OTMETKM B hopmynsipax
(nacnopTax) o nosepke.

Kpome ykasaHHbIX CPeACTB M3MEPEeHus uU npucrnocobneHnn uc-
nonb3yeTca NpouUNMPOBaHHbLIN Yronok, kapaHgaw Ans pasMeTku Ha
MeTannmyeckmx TpybonpoBoaax nnn MeTanm4yeckuim KepH.

Bce pesynbtaThl NU3MepeHUin U BbIYUCNEHUI 3aHOCATCS B NPOTOKOS
¢ TouHocTbio 0,1 Mm. PekomeHayemasa chopma NpoToKona npueeaeHa B
Mpunoxexnn 1.

Mpn MOHTaXe MHOrokaHanbHOro pacxogomepa (a Takke pacxopo-
Mepa ucnonHennss YPCB-542 1) Ha Kaxabl KaHan ogopMnsieTcs oT-
AerbHbIN NPOTOKOIT.

B cnyyae, ecnv paboTbl BbINOMHAKTCA B HECKOSTbKO 3TarnoB, TO Ha
KaXabl aTan MoXeT 0opOpPMIIATLCH OTAENbHbIW MPOTOKOS, KOTOPbIV 3a-
BEpsieTCH COOTBETCTBYKOLLMMN nognucamun. B aTtux npotokonax 3anon-
HAIOTCH COOTBETCTBYIOLLUME MYHKTbI U NPOYEPKUBAIOTCHA Te MYHKTbI, MO
KOTOpbIM paboTbl HA AaHHOM 3Tane He NPOBOAMIUCS.
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5.2.2. OnpegeneHuve cpefHero 3Ha4YeHst Hapy>XHoro gnameTtpa NY

CpenHee 3HadeHune HapyxHoro anameTtpa WY onpepenseTcs kak
cpegHee apumMmeTndeckoe pesynbTaToB M3MEPEHUA Hapy>XHOro Aua-
MeTpa (UM OnvHbI OKPYXXHOCTU MO Hapy>XHOMYy AnaMeTpy) B ABYX ce-
YeHusax yctaHoBku MOA, nepneHaukynsipHbix ocn WNY. MNonoxeHne ce-
YeHu Hame4vaeTca Ha TpybonpoBoae B COOTBETCTBUM C puUC.8.

l-~0,5-Dy-! |<—~ Dy
|
I

I I
I I
I I
I I
1 2

7 ™~

Z-cxema V-cxema

a) NOJIOXXEHNEe cevyeHn Npn ycTaHoBke HaknagHbix MN3A

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

0) nonoxeHne cevyeHun nNpu yctaHoBke BpesHbix MOA (npu nNpogonbHOM

yrne yctaHoBku MN3A 6 ~ 45°)

Puc.8. NonoxeHune ceyeHnn ansa pasmeweHms NMIA Ha NY.

5.2.2.1. OnpepeneHne cpegHero 3HadeHus HapyXHoro guvameTtpa WY nytem

n3mMepeHna annHbl OKPYXXHOCTU MO Hapy>XHOMY OnamMmeTpy

PyneTkon BbinonHaeTca onodackiBaHne NY no Tpu pasa B Kaxgom
13 BbliOpaHHbIX ceveHnin. PaccuntbiBaeTcs cpegHee 3HadeHue AnvHbI
OKPY>XHOCTU B ceyveHnax 1 n 2:

ZLOKp ij
LOKp cpl2 :—3 » MM,

roe Lo cp1,2 — CpeOHee 3HaveHue ANUHbI OKpYXHOCTM B 1 1 2 ceve-
HUN, MM;

Lokp ij — OJSIMHA OKPYXHOCTWU MpU i-TOM M3MEpPEeHun B j-TOM cede-
HUN, MM.
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PaccuntbiBaetcs cpegHee 3HayeHne AnnHbl OKPYXXHOCTU VY Loy cp:

Lokp cp1+Lokp cp2

L = , MM.
OKp cp 2
OnpepensieTca cpegHee 3HavyeHWe HapyxHoro Anametpa WY
DHap cp:
I-0|<p cp

PesynbTaTbl nUamepeHnin n BbIMUCIIEHUA 3aHOCATCA B MPOTOKOI.

5.2.2.2. OnpepgeneHne cpegHero 3HadeHusa HapyxHoro guameTtpa WY nytem
NPSIMOro U3MepeHus auameTpa

Ha LY B kaxxgom mn3 BbIOpaHHbIX CeY4eHMN OTMEeYatTCa BOCEMb TO-

YeK, paBHOMEPHO PACMOMOXEHHbIX MO OKPY>KHOCTU KaXOoro ceyeHus
(pnc.9).

Punc.9. NMNonoxeHue Touek Ha ceuyeHusax UY.

B nnockoctax 1-5; 2-6; 3-7 n 4-8 kaxxgoro cevyeHus BbINMOSTHAETCA
no Tpu unamepenus. MNpu namepeHmn ckobon (KPOHUMPKynem) Heno-
OBWXHbIA LLyN YCTaHaBNMBaEeTCHd B OTMEYEeHHYy Ha nosBepxHocTtu LY
TOYKY, a NOABWXKHbIN NepeaBuraeTcsl OKONo NpoTUBOSIEXaLLen TOYKN 00
Tex nop, noka NOABWXKHbIN LN CKOObI (KPOHUMPKYNSA) MakCUManbHO He
BbIABUHETCSH NO HarnpasneHuto K nosepxHoctn WUY. [onyckaetca npo-
BOANTb U3MEPEHWS C MOMOLLIbIO KPOHUMUPKYIIS U pyneTKu.

CpenHee 3HadeHue HapyxHoro gunameTpa WNY B ceveHunax 1 n 2
paccunTbiBaeTcA no opmyne:

ZDHap ij

Duap cp12 :T’ MM,
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rae Duap cp1,2 — CpeaHee 3HaveHune HapyxHoro anametpa Y B 1 1 2 ce-
YEHUN, MM;

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

PaccuntbiBaeTca cpefHee 3HayeHWe HapyXHoro guametpa WY
DHap cp:

Duap cp1* Dhap cp2

D = , MM.
Hap cp 2

PesynbTaTtbl namepeHnn 1 pacyeToB 3aHOCATCA B NPOTOKOJT.

5.2.3. OnpeneneHve cpefHero 3HayeHust HapyxHoro gnametpa WY B npo-

A0NbHOW NnockocTu yctaHoBku MNBA npu yctaHoBke NMOA no agnameTtpy

M3mepeHne HapyxHoro anametpa WY B npoaoonbHOW MOCKOCTU
yctaHoBkM MNM3A, npoxoasiuen yepes mecta yctaHosku M3A n ocb LY,
BbINOSHAETCS C NMOMOLLbIO CKOBbI (KpoHUMpKyns). Ha NY (Tpybonposo-
Ae) B KaxgoM M3 BblOpaHHbIX ceyeHnn 1 1 2 OTMevalTCs TOYKU, B KO-
TOpbIX Npegnoniaraetca yctaHoBka MOA. B aTux Toykax kaxgoro ceve-
HUSA BbINOMHAETCHA NO TPU U3MEPEeHNa HapyxHoro avametpa. Npu uns-
MepeHUM HENOOBWXKHbIN LLyn cKobbl (KPOHLMPKYNSA) yCTaHaBNMBaeTCs B
OTMeYeHHyI0 Ha noBepxHocTn LY Touky, a NOABWXKHBLIN NepenBuraeTca
OKOJ10 NpOoTMBOMEXaLen TOYKN 40 Tex nop, noka noABWMXKHBLINA LLyMN CKO-
Obl (KPOHLMPKYNS) MakCUMasnbHO He BbIOBUHETCHA MO HanpaBiEHUIO K
nosepxHoctn WY. [onyckaetcsa NpoBOAUTb M3MEPEHUS C MOMOLLbIO
KPOHLMPKYNA U pyneTKu.

CpegHee 3Ha4veHune HapyXHoro anameTtpa NY B BbIGPaHHbIX TOYKaX
ceveHun 1 n 2 paccuuntbiBaeTcs no opmyne:

ZDI'ISA i
Drioa cpl2 — —3 » MM,

roe Draa cp12 — CpeaHee 3HayeHue HapyxHoro gvametpa WY B npo-
ponbHon nnockoctn NMNOA B 1 1 2 ceveHun, mm;

Dnoa jj — HapyxHbii gnametp NY B npogonbHon nnockoctu MOA
npu i-TOM 3MepeHNN B |-TOM CEYEHUN, MM.

PaccuntbiBaeTca cpefHee 3HadeHWe HapyxHoro anameTtpa LY B
npogosnbHon nnockoct MI3A Dnga cp:

Draa op1 + Prza cp2
Dnaa op = 5 » MM

PesynbTaTbl namepeHuin n pac4eToB 3aHOCATCS B NPOTOKOS.
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5.2.4. OnpegeneHue koahduuneHTa nckaxxeHmst akyctmyeckomn 6asbl

Mo pesynbTatam mamepeHun napametpoB WY onpenendercs Ko-
ahPUUMEHT UCKaKeHUs1 akycTudeckomn 6asbl pacxogomepa Ks:

Ké = Dnaa cp/ Duap cp-
Mocne atoro npoBepAeTCA BbINMOJIHEHNE YCITOBUA!
0,985 < Ks<1,015.

[Mpy HEBLINOMHEHMN OAHHOTO YCNOBUA BblOpaHHbIN y4acTok Tpybo-
npoBoAda NPU3HAeTCa HENPUrogHbIM AN YCTaHOBKM Ha HeMm [MOA ans
uenen KOMMep4ecKkoro yyeta.

5.2.5. 'amepeHune TonwmHel cTeHkn NY

TonwmnHomMepoM BbINOMHSAKTCHA NO TP U3MEPEHMUS TONLWNHbBI CTEH-
kn NY B Toukax 2, 4, 6, 8 (pnc.9) kaxxgoro ceveHms.

CpenHee 3HayeHue TOMLWMHbBI CTEHKN B ceveHusx 1 u 2 paccunTbl-
BaeTcAa no oopmyrne:

2her i
her cpl2 = 12 » MM,
roe her cp1,2 — cpegHee 3HayeHve TonwmHbl cTeHkn Y B 1 n 2 ceve-
HUN, MM;
Ner j — TONWMHA cTeHkn MY npu i-TOM “3MepeHun B j-TOM cede-
HUN, MM.

PaccuntbiBaeTca cpegHee 3HayeHne TOMWNUHBI CTeHKn NY:

her cp1+Per cp2
Ner op = > , MM.

PesynbTaTtbl namepeHnn 1 pacyeToB 3aHOCATCHA B NPOTOKOJT.
5.2.6. OnpeneneHuve akBMBaneHTHou wepoxosatoctu NY

[aHHbIn NapameTp onpeaenstoT Tonbko npu yctaHoBke [MOA no
anameTpy.

3HayeHne 3KBMBANEHTHOW LLEPOXOBATOCTN BHYTPEHHEN NOBEPXHO-
ctm NY d, onpepensaetca no Tabn.2 n 3aHOCUTCA B MPOTOKO.
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Tabnwuua 2

MaTtepuan Tun TpyObl M COCTOSAHNE BHYTPEHHEN NoBEpXHOCTM UY |  d,, MM
Tlatyb, Mefib, aniomuHug, HoBas 6e3 ocagkoB < 0,03
nracTMacchl, CTEKNO, CBUHEL]
Hoeaga 6eclLuoBHas:
- XONOAHOTAHYTad < 0,03
- ropsyeTsaHyTas <0,1
- NpoKaTHas <0,1
Hosas cBapHas <0,1
C He3HaunTenbHbIM HANETOM PXXaB4YMHbI <0,2
Cranb PxaBas <0,3
BuTymuHupoBaHHas:
- HOBas < 0,05
- GbIBLUAs B 9KCnnyaTaumm <0,2
OuunHKoBaHHas:
- HOBas <0,15
- GbIBLUAs B 9KCnyaTaumm <0,18
HoBas 0,25
Y PxaBas <1,2
yryH C Hakunbio <15
ButymnHuposaHHas, HoBas < 0,05
ObnuuoBaHHasa 1 HeobnuuoBaHHas, HoBas < 0,03
AcbouemeHT
HeobnuuoBaHHas, B 06bIMHOM COCTOSIHUA 0,05

)

5.2.7. OnpegeneHne KMHeEMaTUYECKOWN BA3KOCTU

[aHHbI napameTp onpegenseTca u BBOAUTCA B NPUOOP TOMbKO
npu yctaHoske MN3A no guameTpy nnu Boosnb ocu notoka (U-koneHo).

KnHemaTuyeckas BA3KOCTb Ons BOAbl onpegensieTca no tabnuue
MpunoxeHna E. [ns aT0Oro BbIACHAETCA AMana3oH U3MEHEHUS Temne-
paTypbl Bogbl B TpybONpoBoAEe B YyCNOBUSAX JKCNyaTaumu, pacCymTbl-
BaeTCs cpefHee 3HayYeHue TemnepaTypbl Bogbl U No Tabnuue onpege-
ngeTcsa 3HavYeHne KMHeMaTUYeCKOW BA3KOCTM ONA 3TOW Temrnepartypsbl.
3HayeHne 3aHOCUTCA B NPOTOKOJT.

Ona opyrmx >KMAKOCTEW KMHeMaTudeckas BA3KOCTb onpenensercs
cornacHo NOCT 8.025 unn namepsaeTca no otobpaHHonW Npobe BUCKO-
3umeTpom (BY, FTOCT 1532).

5.2.8. 3HayeHua Jpyrmx napameTpoB, HeobxoguMmbIX Ansi paboTbl pacxono-

Mepa, onpegensatTca nocne yctaHoBku M3A Ha WY (Tpybonposoa).
MeToanka onpefeneHns 3TUX NapamMeTpoB U3NOXeHa B creayroLmnx
pasgerax HacTosLWero JOKyMeHTa.
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5.3. NMNopsigok padboT npu MOHTa)Xe HaknagHbixX NM3A

5.3.1. Ha WY B panoHe ceyeHun 1 n 2 (pnc.10), rae onpenensanucb napameT-

5.3.2.

pbl Y, 3aumwalotca 4o YMCTOro MeTtanmna ABa yvacTka NOBEPXHOCTU
Tpybonposoga. lnowaap 3ayvwaemMbix NAOWAA0K OOMKHA ObITh Ta-
Kon, 4ToObl MMOA MOXHO ObINO NepemeliaTtb MO 3a4YMLLIEHHOM MOBEPX-
HOCTW Ha paccTosiHue AnvHbl kopnyca M3A B nobyto CTOPOHY.

Mpn yctaHoBke OA no V-cxeme nnowiagkm OOSMKHbI pacnona-
ratbCsl N0 OOQHOWN CTeHKe BOOMb TpybonpoBoga Ha pacCTOsIHUK, PaBHOM
Dy, mexay cepeauvHamun yyactkoB (Bgonb ocu WNY), npu yctaHoBke no
Z-CXeMe — Ha NpOoTMBOMONOXHbIX CTeHKax MUY Ha pacctoaHum 0,5:-Dy.

M3A nogknoyaloTes K pasbeMam cooTBeTcTBylowero kaHana Bl (Ka-
Han 1 — KaHan 4) B COOTBETCTBMM CO CXEMOW COEOMHEHMUST pacxogoMe-
pa (Mpunoxenune M) Takum obpasom, 4TOObI cooTBeTCTBYOWMIA TTIA
pacnonaranca nepBbiM MO MOTOKY W Oblfl NOAKMOYEH K KOHTaKTam
PEA1.1, PEA1.2 , a gpyron u3 napbl — BTOPbIM MO MNOTOKY W GbIN noa-
KNo4veH K KoHTaktam PEA2.1, PEA2.2.

5.3.3. Bknovaetca nutaHue pacxogomepa. OTkpbiBaeTcs MeHto Hactpownku /

OcHoBHble napameTpbl / MapameTpbl UY 1 ycTaHaBnmBaeTcs:

-LoKp - cpegHee 3HayeHue ANVHbI OKPY)XXHOCTM MO HapyXHOMy Aua-

meTpy NY Lowcp N DHap (Inam. HapyXHbIW) — cpefHee 3HavyeHune
HapyxHoro gunameTpa NY Dyap cp;

Dnaa — CcpefHee 3HayeHue HapyxHoro anameTtpa WY B npoponbHowm
nnockoctu NM3A Dnaa cp;

- Mar. cT. — maTtepuan cteHku LY,

- het — cpegHee 3HaveHne TonNwWmMHbI CTeHKN UY her cp;
- Mart. nok. — matepwuan nokpbitna UNY;

- hnok — TonwwmHa nokpbiTusa NY;

-d — 3HayeHMe SKBMBAIIEHTHOWM LUEPOXOBATOCTU BHYTPEHHEN CTEHKM

ny da;

- Vv — 3Ha4YEeHNEe KMHEMATUYECKON BA3KOCTU XXNOKOCTU B pr6OI'IpOBO,£I,e;

- U — 3Ha4veHne asoBon ckopocTu napbl MN3A.

Pacxogomep aBTOMaTuyecku ycTtaHasnvsaeT Tpebyemble napa-
MeTpbl o6pabaTbiBaemMoro curHana. [uanasoH aBTOMaTUYECKOrO pery-
NMPOBaHUSA paccyvMTaH Ha 3HauYuTeNbHblE U3BMEHEHUS KaK napamMeTpoB
paboyen Xungkoctn (TemnepaTtypbl, JaBNEHNA, aKyCTUYECKOW Npo3pay-
HOCTU N T.4.), TaK U YCIIOBUI €€ TEeYEHUS.

BHUMAHME! Ha o6bekTe akcnnyatauum MoryT CyLecTBOBaTh Uin
BO3HUKHYTb B NpoLecce ero akcnnyaraumm akTtopsbl, B pedynbtaTe Ko-
TOpbLIX AnanasoHa perynuposaHus bygeTt HegocTatovyHo Ans obecne-
yeHus Tpebyembix napametpoB Y3C (npy UsoHa — Bbicokoe u
Kyc = 63, Pcurn < 3000). K Taknm cbaktopam OTHOCATCS OTFIOXKEHMUS Ha
BHYTPEHHUX CTeHKax TpybonpoBoAa, MOBbILEHHOE codep)XaHuwe rasa
UM MexaHunyecknx npumecen (B3secen) B paboyen Xngkoctu, noBbl-
LIEHHbIN YypPOBEHb Mynbcauun noTtoka u 1.4. Hanvyune gaHHbIX dhakTo-
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POB MOXET MPUBOAUTbL Kak K YBENMYEHWIO MOrpeLlHOCTU U3MepeHus
pacxofa, Tak 1 K MONTHOMY NpeKpaLleHnto U3MepPeHUii.

Mpv NpaBUMbHO YCTaHOBMNEHHbLIX NapaMeTpax pacXxo4oMep OOIHKEH
HayaTb OTOGpaXKeHNe N3MepPSIeMOro 3Ha4eHns pacxoaa.

5.3.4. Nanyyatowasa nosepxHoCcTb 060omx MNMN3A napbl cMa3biBaeTCs KOHTAKTHOM

cmaskon. PekomeHgaumm no noAroToBKE WM MCMOMb30BAHUIO CMa3Ku
npuseneHbl B MNpunoxeHuu 1.

OanH n3 napsbl MN3A, nputupas, yctaHaBnNMBaeTCs B cepeauHy 3a-
YULLEHHOWN nnowagkn B cooTBeTCcTBUMM C prc.10 1 3akpennseTcs ¢ no-
MOLLIbKO MOHTa)XXHOW CKOBbI (KoTOopas Ans 3TON Lenu AosmkHa O6biTb Npu-
BapeHa K MNY) unn xomytom u3 ctanoHon rubkon neHtol. Ha UY otme-
YaeTcs NONoXeHNe PUCOK Ha BOKOBBLIX CTEHKaxX aToro MN3A.

Hanpasnenve [NonoxeHne 3aunLLeHHble [NonoxeHne
notoka puckn MOA1 NroLaaKkm puckn NMOA2
MNoA1 Nd3A2
q "
| |
| \ |
| |
| |
e = = e B B B B B B o
| I
Ocb L 1
TpybonpoBoaa ! !
[ |

Kabenb BlIM-N3A1 /\ Kabenb BIM-MN3A2 /

Puc.10. NonoxeHune HaknagHbix MIA Ha TpybonpoBoae (Npu yCTaHOBKE MO

)

V-cxeme).

Opyron N3A ycTaHaBnuBaeTcs, NpuTUpas, B cepeguHy BTOpou 3a-
YMLWEHHON Nnowaaku u 3akpennsetca Ha Y nnbo ¢ nomoulblo npmBa-
PEHHON K TpybonpoBoAYy MOHTa)KHOW CKOObI, MMBGO XOMYTOM M3 CTallb-
HOW NEHTHI.

5.3.5. MIamepsieTca oceBas 6a3a npmbopa — paccTosiHne Mexay akyCTUYeCKu-

5.3.6.

MU UeHTpamn napbl NMOA (puckamm Ha OOKOBLIX CTEHKaxX) BOOMb OCU
Y. MNpu yctaHoBke MNBA no V-cxeme paccTosiHue namepsaeTcs Hemno-
cpeacteeHHo. [pn yctaHoBke no Z-cxeme WY nocneposatenbHO onos-
CbIBaeTCA pyneTkon 4Yepesd OTMETKM nosioxeHnsa pucok NMN3A1T n MNI3A2.
Mpn aTOM NO pyneTke NO CTEHKe TpybonpoBoaa NpoBOAATCS SIMHUM OO
nepecevyeHns ¢ obpasyoLien, NpPoxoasLen vyepes npoTuBonexalimmn
M3A (ycnoBHOW nMHMEN Ha NOBEPXHOCTU Tpybonposoaa, napannesnb-
HOW ero ocu). PyneTkon n3MepsieTcsl pacCTosiHue Mexay nonyayramu
BOOMb 06Opasylowmx M BblMUCNSETCS cpegHee 3HadveHue. Pesynbrtar
3aHOCUTCS B NMPOTOKOS.

Mpn MoHTaxe HaknagHbix M3A ana 2-ny4eBoro 30HAMPOBAHUA MOTOKA
onepaunn no n.n.5.3.1-5.3.5 sbinonHaTCA Ansg kaxgoun napbl MNOA.
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5.4. NMNopsaagok padboT npu MoHTaxe Bpe3HbIx MNMIA.

Ha HapyxHon nosepxHocTn LY B mecTtax, rge onpegensinucb na-
pameTpbl MY, HAHOCATCA NUHMM OKPY>KHOCTK ceyveHun 1 n 2 (puc.11a):

- Ha paccTosHum 0,87-Dyap cp — AN ycTaHoBku M3A no xopaam;
- Ha paccToAHUN Dyap cp — ANA ycTaHoBkM NOA no anameTtpy.

Mpn aTom yron npogonsHon yctaHoBku MN3A nonyyaetcs 6 ~ 45°.

5.4.1. PaamewleHune NOA no xopae
5.4.1.1. lna onpeneneHna mect yctaHoBkn [M3A Ha HapyXHoW noBepxHocTu NY

B ceyeHuun 1 onpepenseTcs onopHas (BepxHsasa) Todka A (puc.116). Ot
TOYKM A BOOMb JIMHUKN OKPY>KHOCTM ceyeHus 1 B obe CTOPOHbI OTMeps-

totcs ayrm AB = AC = > . OTMeYeHHble To4kM B un

C HakepHuBatoTcs.

N3 Touyek B n C c nomouwbio NMHENKN WUIIM XKeCcTKoro npoduns
(yronka, weennepa u T.n.) NPOBOAATCA NUHUK, napannensHslie ocn UNY,
00 rnepeceyeHns ¢ NMMHNEN OKPY>XHOCTU ceveHns 2 — Touku D n E cooT-
BETCTBEHHO (puci1a).

[ns npoBepkn NpaBUNbLHOCTU BLINOMTHEHHbLIX onepaunn n3 Todek B
n D BOOMb NUHUA OKPYXXHOCTU CEYEHUN B pasHble CTOPOHbI OTMEPSIOT-
ca gyrvt anvHon (1,047 -Duapcp + Nercp) U (2,094-Diap cp — Nercp). KOHUBI
Ayr OOIDKHbI COBNACTb.

5.4.1.2. Tpwn aByxny4eBOM 30HOMPOBAHMM NOTOKA M pa3MeELLEHNN NEPBOro nyya

BblLLe BTOpOro Ans ycraHosku napbl NOA1.1 / NM3A1.2 MOXHO ncnosb-
30BaTb COOTBETCTBEHHO TOYKM B 1 E nnbo toukm C n D.

[ns pasmeTkn BTOPOro fiyda BHU3 MO JIMHUU OKPYXXHOCTU ceve-
HUs 1 oT Toukn B oTmepseTtca ayra BF = 0,524:-Dyap ¢p, @ OT TOUKM F —
ayra FG = (1,047-Duap ¢p + Nercp)- TOUkM F 1 G HakepHuBatoTcs. AHano-
r’MyHas npouenypa pasmeTku nposoautca M3 Toukm D. Toukm H n K
HaKepHMBaKTCS.

[lns npoBepkn NpaBUIIbHOCTU BLIMOSTHEHHbLIX Oonepaunmn n3 Toyek F
n H BOOMb NUHUIA OKPYXXHOCTEN CeYEeHUN B pasHble CTOPOHbI OTMeps-
I'OTCﬂ ﬂ,yrl/l ﬂ,J'II/IHOVI (1,047'DHap Cp + hCT Cp) VI (2,094'DHap Cp_ hCT Cp) KOH'
Ubl Ayr AOSTKHbI COBMNACTb.

Ecnun gns NM3A1.1 BbibpaHa Touka B, a ana MN3A1.2 — Touka E, 10

B KayecTBe MecCT Ans yctaHoBku napbl [MOA2.1 / NMBA2.2 onsa BTOpPOro
ny4a HeobxoaMMO MCNonb30BaTh COOTBETCTBEHHO TOYKM F 1 K.

Ecnu ansa NMN3A1.1 BoibpaHa Touka C, a anda N3A1.2 — Touka D, T0
ana N9A2.1 ncnonbayetca Todka G, a ana N3OA2.2 — Touka H.
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HanpasreHne \
noToKa \
\
\ ~
TNNHUA TNMHUA
OKPY>KHOCTH OKPY>XHOCTH
ceyeHue 1 ceyeHue 2

a) pacronoxeHue Tovek pasmeTku Ha NY

C (E) B (D)

0) B1A No HanpaefeHnio NoToKa Npu yctaHoeke nap N3A no xopgam

C (E) B (D)

B) BUA MO HanpaBneHuto noToka npu yctaHoske nap MN3A no guametpam

Puc.11. Cxema pa3meTKu Ha noBepxHOCTU TpybonpoBoaa ANA YCTaHOBKMU
nap Bpe3Hbix MIA.

Ha pucyHkax 6) n B) B ckobkax ykasaHbl 0603HA4YEHUA TOYEK Ha
NIMHUN OKPYXXHOCTW ceYeHns 2.

Cucrembl n TexHonoruun

-
a ' www.s-t.com.ua 26




)

5.4.2.
54.2.1.

Paameluenue MNOA no gnametpy

[na onpegenenna mect yctaHoBku NM3A Ha noBepxHoOCcTU NY Ha NuHUK
OKPY)XHOCTM B ceyeHun 1 onpegensieTca onopHas (BepxHAd) Todka A
(pnc.11B). OT TOYKM A BAOOSb JIMHUN OKPYXHOCTUM OTMepsieTca ayra
AB = 0,393:Dyap ¢p, OTMEYEHHAA TOUKa B HakepHuBaeTcs.

N3 Toukn B B nobylo CTOPOHY MO NIMHWMM OKPYXHOCTM cedeHus 1
oTmepsieTca ayra BG = 1,571-Dyap cp M TOYKa G HakepHMBaeTCA.

N3 Toyek B 1 G C NOMOLLBIO FNIMHEWKU UMK XEeCTKOoro npoduns
(yronka, weennepa v T.n.) NPOBOAUTCA NUHUK, NapannensHsie ocn UNY,
[0 nepeceyvYeHns C NUHNEN OKPY>XXHOCTU ceyveHus 2 — Toukm D n K
(pnc.11B).

[ns npoBepkn NpaBUNbLHOCTU BLINOMTHEHHbLIX onepaunn n3 Toyek B
n D BOOSMb JIMHUN OKPYXXHOCTEN CEYEHUN B pasHble CTOPOHbI OTMepSs-
totcs ayrv AnvHon 1,571-Duap cp. KOHLBI AYr JOMKHBI COBMNAacCTb.

B kavectBe mecT ansa ycrtaHoBku napbl [M9A1.1 / NM3A1.2 MOXHO
MCnonb3oBaTb COOTBETCTBEHHO TOYKM B 1 K nnbo toukmn G u D.

5.4.2.2. Ina pa3meTKkn BTOPOro nyya (npu AByxrny4eBOM 30HOANPOBAHUM NOTOKA)

BHM3 MO JIMHUM OKPY>KHOCTWU ceyeHus 1 oT Toukm B oTmepseTca gyra
BF = 0,785-Duap cp, @ OT TOMKM F — fiyra FGC = 1,571-Dyap cp. TOUKM F 1
C HakepHuBatoTcs. AHanormyHas npoueaypa pasMeTky NpoBOANTCSA U3
Toukun D. Toukm H n E HakepHuBatoTcs.

[1na npoBepkn NpaBUIIbHOCTU BbINOSIHEHHbLIX Onepaunn n3 Toyek F
n H BOOMb NIMHUN OKPYXXHOCTEN CEYEHUN B pasHble CTOPOHbI OTMepSs-
totcs ayrv AnvHon 1,57 1-Duap cp. KOHLBI AYr AOMKHBI COBMNAacCTb.

Ecnun ona MN3A1.1 BbibpaHa Touka B, a ana N3A1.2 — touka K, To B

KayecTBe MecT ansa ycrtaHoBku napbl M3A2.1 / NBA2.2 gns BTOpPOro
ny4a HeobxoanMO MCNob30BaTh COOTBETCTBEHHO TO4YkM C 1 H.

Ecnu ansa MNM3A1.1 BbibpaHa Touka G, a ansa N3A2.1 — Touka D, 10
ana N9A2.1 ncnonbayetca Touka F, a ana N9A2.2 — Touka E.

Pasmepbl ons pasmeTku nNpu pasnnyHbiX CXemax 30HAMPOBaHUSA
npueeneHsl B Tabn.3.

Tabnuua 3
PaccrosHue
Cxema [nvka oy mexay
30HOMpPOBaAHUA ceyeHnamm
1mn2
BFGC;
) BAC; DE; FG; DHKE; BF; CG; DH;
AB; AC HK FBACG; EK
no xopae HDEK 0187'DHap cp
1,047 -Duap cp +Ner cp [1,047-Dyap op +{2,094-Dyiap p —{0,524-Dyvap op —
2 hCT cp hCT cp hCT cp
AB: AC BFG; BACG; | FBAC; FGC; | BF; CG; DH;
no anameTpy ’ DEK; DHK HDE; HKE EK Duap cp
0,393-Dyap cp 1,571 -Dyapcp | 1,571-Duapep | 0,785-Dyap op
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5.4.3. YcTaHOBKa MOHTaxHbIX natpybkos MOA Ha NY

M3 nnoTtHoro matepuana (KapToH, BaTMaH 1 T.4.) No Npodusito oT-
BepcTMsi B Topue (mpuneratowem K TpybonpoBoady) MOHTaXHOro na-
Tpybka MNM3A BbipesaeTcsa wabnoH GyayLwero annuMNTUYECKOro oTBep-
cTusa. PazmeyaloTcst ero ocu v LeHTp.

LleHTp wabnoHa nooyepegHO COBMELLAETCs C LeHTpamu ByayLimnx
oTBepCcTMn noa YyctaHoBky [M3A (oByMSA HakepHEHHbIMU TOYKaMW,
HaxXo4ALMMMNCS COOTBETCTBEHHO B ceYeHusiXx 1 1 2 Ha NpOTUBOMOSIOX-
HbIX CTeHKax Tpybonposoga). Npu aToM npofonbHasi oCcb LWabnoHa
AOIMKHa ObITb NapannensHa ocu Tpybonposoaa.

Mpodhunum ByayLmx oTBepcTin 06BOAATCSA HA MOBEPXHOCTU CTEHKM
Tpybonposoga. Mo HameveHHbIM annuncam Bbipe3aloTca (BbiCBEPNU-
BalOTCs1) OTBEPCTUS B CTEHKe TpybonpoBoda 1 yCTPaHSTCA HannbIBbl,
3ayceHubl, rpaj Ha Kpasix OTBEPCTUMN.

MoHTaxHble naTpybkm [1OA npuBapuBaloTca Ha TpybonpoBoa
(cBapka BbINOMHAETCA B COOTBETCTBMM C TpeboBaHuamu [Mpunoxe-
H1a K unu cneyunanbHbiMn TpeboBaHNAMU Be4OMCTBA, 3KCMyaTupyto-
wero Tpybonposoa). Ans atoro (puc.12a):

NpeaBapuTEnbHO CHAB MOHTaXHbIe BTYMKW, Yepes3 OTBEPCTUS B CTEHKaX
TpybonpoBoaa NponyckaeTcs LWTaHra;

Ha OAMH N3 KOHLOB LUTAHMM Ha4eBaeTCA MOHTaXHbIN naTpybok M3AA;

- CBapKou B 2—3-x ToYkax naTpybok npuxsaTtbiBaeTcs K UNY;

Ha OPYron KOHeU LUTaHrM HageBaeTCs BTOPOW MOHTaXHbIA naTpybok
M3A n Takke npuxeartbiBaeTca kK LY,

- ybeamBLUMCh, YTO CKOMb3sillas nocagka LTaHrM B naTpybkax coxpaHe-

Ha, NaTpyOKM NPMBapPMBAOTCA C COXPAHEHWEM CKONMb3siLLEN Nocaaku.

MaTtpy6kn MIA npuBapusatoTcs kK Y Takmm obpasom, 4Tobbl OT-
BepcTna B natpybkax n LY cosnaganu. lNepBbii N0 NOTOKY natpybok
npuBapmBaeTcs B TaKOM MNOSIOXeHuu, 4yTobbl NM3A B HeM ycTaHaBnu-
Basics Mo NOTOKY XXMAKOCTU, a BTOPOW — NPOTUB NnoToka (puc.12a).

Mpn cBapke OomkHa obecnevmBaTbCA COXPAHHOCTb BHYTPEHHEN
pe3bbbl NaTpybKOB.

BHUMAHUE! 3AIMNPELWAETCA npuBapuBaTb MOHTaXHble na-
TPYOKM ¢ ycTaHOBMEHHbIMU B HUX MIA.
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a) NOSIOXXeHNe MOHTaXHbIX naTpybkos MN3A Ha NY

< X . X
[ [ / [ F

\

77 7

npu ycmaHoeke [N13A rno xopoe npu ycmaxoeke N3A rno duamempy

0) onpeaeneHne cMeLLeHNst OCU aKyCTUYECKOro KaHana

1 — wmaHea; 2 — cmsikka;, 3 — MOHmMaxxHbiU nampybok N3A; 4 — LY.

Puc.12. OnpeageneHuve napametpoB ycTtaHoBKU NMIA Ha NY.
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5.4.4. OnpegeneHne 6asbl npubopa Le (paccTosiHMe Mexay Wanyyarowmmu
nosepxHoctamu NMI3A) ogHum 13 aByx cnocobos

5.4.4.1. Cnocob 1

B oanH n3 moHTaxHbIX natpybkoB yctaHasnueaetcs 3A. B npo-
TMBOMOSOXHbIN NAaTPYyOOK WTaHra BCTaBnseTcs Takum obpas3om, 4TobbI
CBOMM KOHLIOM OHa yrneprnacb B M3ry4atoLlyt0 NOBEPXHOCTb YCTaHOB-
nexHHoro MNM3A. Ha BbICTynalowWmin KOHEeL, WTaHMM HageBaeTCs MOHTaX-
Has BTYNKa M 3aKpennseTcsa Ha WTaHre B nocagovyHoMm oteepcTum MNMN3A
B naTpybke. [Mocne aToro wraHra BblTaCKMBAETCs U N3MEPSETCA LUTaH-
reHUMpKynem, pyneTkon unm ckobom pacctositHue Mexay TOpLOM LUTaH-
MM 1N TOPLOM MOHTaXHOW BTYNKW. TakKe LUTAHrEeHUUPKynem mnamepsieT-
cs AnuHa norpyxHon 4Yactn M3A Lpy — paccTtosiHue OT uanydaroLlen
NOBEPXHOCTN 4O OMOPHOW KOMbLEBOW NiockocTn (puc.13).

|/g — | ny——>
1

[

L L

1

M3nyyarow,an na1ockocTb

a) 6e3 HakuOHou 2alKu

(—I
L

M3nyyarowan N1OCKOCTb

6) ¢ HakudHou 2alikou
Puc. 13. Bug BpesHoro M3A.

PaccTtosiHue Lg mexay manyyarowmmmn nosepxHoctsamun napbl NM3A
onpepenseTca no gopmyrne:

Ls = Ltr— Lny, Mm,

roe Lt — pacctosiHne mexay TOpLOM LUTaHIMM U TOPLOM MOHTaXHOWM
BTYIKU, MM;

Lny — AnnHa norpyxHon Yactu MN3A, mm.
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5.4.4.2. Cnocob 2

N3mepsieTca anuHa obonx OaTuMKOB — pacCTOsiHWE OT U3Myyalo-
LLler MOBEPXHOCTU A0 NPOTMBOMOSIOXHOW NMOCKOCTU KOpnyca unu Lue-
cturpaHHon ravkm gns MN3A ¢ HakmgHow ramkon (puc.13). Oanee oba
MN3A napbl ycTaHasnuealTcs B naTpybkM M namepsieTcsi pacctosHue
MexXxay ykasaHHbIMU rinockocTamu raek MN3A. MNpu atom Lg onpenens-
eTcsa no opmyne:

L6 = Losu,— Lk1 — Lk2, MM,

raoe Losw — paccTtosiHme mexay nrockocTsamu raek NOA, mm;
Lk12 — AnuHa kopnyca MN3A1, N3A2, mm.
PesynbTaTt 3aHOCUTCSA B NPOTOKOI.

5.4.5. OnpegeneHne oceson 6a3bl npubopa Lob6 (pacctoaHuss mexay UeH-

Tpamu M3ny4varowmnx nosepxHocten napol NMN3A Baons ocn NY)

[na onpegeneHns ocesBon 6a3bl BbLINOMHAETCA MU3MeEpeHue yrna
HaKrNMoHa aKyCTU4YeCKOro KaHana o. Yrosi HaknoHa akyCTU4eCcKoro KaHa-
na o aBngeTcs yrnom, gononHawwmmM o 90° npoaonbHbIA yron ycTta-
HOBKM Bpe3HbIx M3A 6 (cm. puc.12a).

Yron o onpegendeTcs ¢ NOMOLLbIO WTaHrM 1 yrnomepa. [ns atoro
WTaHra ycTaHaBnNMBaeTCs B MOHTaXHble naTpybkn u yrmomepom npo-
N3BOOATCH U3MEPEHUS Yria MexXxay BbICTYNatoLWUMN KOHLAMW LUTaHMU n
Hapy>XHOW noBepxHocTblo NY. UN3amepeHna npousBogdaTcs He MeHee
11 pas ¢ Kaxgon CTopoHbl Tpybonposoaa.

Mpn oTcyTCTBMM yrnomMmepa AOoMyCcKaeTCca NpPOM3BOAUTb M3MEPEHME
yrna HakrioHa OCU aKyCTUYeCKOro kaHana no MeToauke, yKka3aHHOW B
Mpunoxexunn U.

OceBas 6asa Lo6 mexay LEHTpamMu M3nyyaromx NOBEPXHOCTEN
napbl NM3A Boonb ocn Y BbluMcnsieTcs No crneayowmm dopmMmynam:

- npu yctaHoBske [M3A no gnameTpy:

Lo6 = Ds - ctg a, ecnu Lg > Lpacu;

Lob6 = Lg - cOS a, ecnu Lg < Lpacu;

- Npu yctaHoBke NM3A no xopae:

Lo6 = 0,866-Ds - Cctg o, ecnut Le > Lpacy;

Lob6 = Lg - cOS a, ecnu Lg < Lpacu,

roe Dg = Duap — 2her — BHYTPEHHMIN anameTp LY,

D
Lpacy == B_ - npu yctaHoBke M3A no anameTpy;
sina

0,866 -D
Lpacu = ——— ~B _ npu ycraHoBke MN3A no xopae.
Sin o
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Ans NY Dy > 150 MM BO3MOXHO ornpefeneHne pacctosiHus Lqog 6e3
N3MEPEHUS yrra HakroHa aKyCTMYEeCKOro KaHamna crneaylowum MeTo-
OOM:

onpegensieTcsa cepeamHa pacctosiius (Boonb ocn UNY) mexay KpanHu-
MM TOYKaMu NpuBapKM MOHTaxHoro naTtpybka MN3A n genaetca oTmeT-
Ka Ha noBepxHocTn NY (ana KaXxgoro MOHTaXHOro natpybka m3 napbl
M3A);

Yyepes3 caenaHHble OTMETKM C MOMOLLBbI MeTanMyeckon pyneTki unm
XEeCTKOM CTasribHOW JIEHTbl NO HapPYXXHOW NMOBEPXHOCTWU NeprneHauKynap-
HO ocu LY nNpoBOAATCS NUHUN OKPYXXHOCTEMN;

- pyneTkon, CKOBOW WnM LITAHreHUMPKYNeEM 3aMepsieTCsl pacCTosiHue

Mexay NUHMAMKU OKpYyXHocTeh B 11 MecTax, paBHOMEPHO pacnpege-
NEeHHbIX BAOMb OKPY)XXHOCTEN, U BbIMUCNAETCA cpeaHee 3HaYeHUE luap cp
C TOYHOCTbO 00 0,1 MMm;

- BblYMCNSAETCS 3Ha4YeHme oceBon 6asbl No hopmyne:

Los = IHap cp— 2-her.

PesyanaT 3adHOCUTCA B NMPOTOKOIJ1.

Ons KOHTpOJ1A NMpaBUJTIbHOCTU BbINOJIHEHHbIX pa60T npoBepsAaeTcA
BbIMOJIHEHNE yCJ'IOBVIVIZ

0,95-Dg < L06 < 1,05-D; — npu yctaHoBke MNM3A no guameTpy;
0,82:Dg < L06 < 0,91-D; — npu yctaHoBke MNM3A no xopae.

5.4.6. lamepeHne CMeLLLeHNA OCK aKyCTMYEeCKOro kaHana

CmelLeHne ocu akyCTUYECKOro KaHana OTHOCUTENbHO BHYTPEHHEN
cTeHkn Y onpepensieTcs ¢ NOMOLLBIO ABYX LUTAHr CO CTSKKamMu pas-
HOW ANWHbI cornacHo puc.126. OgHa wTaHra NponyckaeTcs Yyepes3 MOoH-
TaxHble natpybku, a gpyraa pasmeliaeTtcsa cHapyxm WY Tak, 4ToObl
TOYKa KacaHus sBMsnacb LEHTPOM LITAHrM. 3aTeM KOHUbI LUTaHr 3a-
KpPennsawTca CTSXKKaMM Ha paBHOM PacCTOosiHUM onsi obecneveHnsa na-
pannenbHocTW. LUTaHreHuupkynem 3amepsieTcsi pacCTosiHMe MeXay
wraHramu L,,. CmeweHune X onpegendetcsa no gopmyrne:

X = LLU + D|_u/2 = hCT! MM,

roe Dy — OnameTp LWTaHrM, NPOnyLLEHHOW Yepe3 MOHTaXHble naTpyo-
KN, MM;

her — TONWMHA cTterkn LY, mm.
Mocne aToro NnpoBepsieTCs BbINONIHEHNE YCIOBUSA:
0,48-(Dnaa ¢p — 2:her) £ X <0,52-(Dnsa op — 2-her) — npu ycTaHoske M3A
no guameTpy;
no xopae,

rae Dnosa ¢p — CpeaHee 3HaveHne HapyxHoro anametpa WY B npoaonb-
HOWM NIIOCKOCTM ycTaHoBKM [OA.
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5.4.7.

[Mpy OTCyTCTBUM COOTBETCTBYIOLLEN OCHACTKWU ANs onpeneneHus
CMeLLEeHUs OCU aKyCTUYECKOro KaHana npon3sBoguTca usamepeHue OrnvH
Ayr Mmexay OByMsi NUHUAMK, NpoBeAeHHbIMU BAoMNb ocn LY yepes ueH-
Tpbl NpuBapeHHbIX K Y naTpybkos.

Mpwn yctaHoBke MNM3A no guameTpy B Toukax B u K (puc.11a) name-
pATCA ANuHLL ayr mexay nuHnavmn BD n GK. B atom cnyyae gomkHo
BbINOSMHATLCHA YCNOBME

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

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

Mpn yctaHoBke M3A no xopge B Toukax B n E (puc.11a) nameps-
IoTCA OnvHbl ayr mexay nuHuamu BD n CE. B 3ToMm criyyae [OmkHO
BbINOSMHATLCHA YCNOBME

0,48 < L4/L, £0,52,

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

M3A ycTaHaBnMBalOTCA B MOHTaXHble naTpybkm Ha Tpybonposoae u
TpybonpoBog 3anosiHAETCS XKUAKOCTbIO.

[ns 3aBMHYMBaHUA Bpe3HbiX NM3A B MOHTaXHble NnaTpybkn LOMmKeH
NCMonNb30BaTbLCHA POXKKOBbLIN KNOY HA 36 MM.

KATETOPUYECKU 3AMNPELWAETCA ncnonb3oBaHne npu eMoH-
Taxe MN3A MHOro MHCTPYMEHTA, TaK Kak 3TO MOXET NPUBECTU K pasrep-
mMeTnsaumm MNI3A (OTBUHYMBAHUIO BHYTPEHHEW BTYMKU) U OBPbIBY CUr-
HanbHoro katena (cm. puc.b.9). MNpn HeBbINONHEHUN gaHHOrO Tpebo-
BaHus nsrotosmtens HE HECET rapaHTuinHbIX 0653aTenbLCTB.

Mapbl MOA nogkn4aTca K pasbemMaM COOTBETCTBYHOLLEro KaHa-
na Bl (KaHan 1 — KaHan 4) B COOTBETCTBUN CO CXEMOMW COEANHEHUS
pacxogomepa (Mpunoxenune M) Takum obpasom, 4ToObl COOTBETCTBY-
towme NMI3A pacnonaranucb NnepebiMU MO MOTOKY M BblNy NOAKMYEHDI K
KoHTakTam PEA1.1, PEA1.2 , a gpyrve 13 nap - BTOPbIMU MO MOTOKY U
OblM NOAKNMOYEHbI K KOHTakTam PEA2.1, PEA2.2.

Bknovaetca nutaHne pacxogomepa. OTKpbIBAETCS  MEHIO
HacTtpowkn / OCHOBHbIe NapamMeTpbl U yCTaHaBNMBaeTCS:

- Tvn paTu. BpesHble — T1n [M3A;
- Cxema ycr. OwnameTp, U-koneHo unu Xopaa — cxema yCTaHOBKM

MN3A.

OtkpbiBaeTca meHio Hactpoukn / OcHoBHble napameTpbl / MNa-
pameTpbl Y 1 B 3aBUCUMOCTM OT CXEMbl YCTAHOBKM OATYMKOB YyCTa-
HaBNMBAOTCH 3HAYEHNSA NapaMeTpoB, YKa3aHHbIX Tabn.4.
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Tabnuua 4

H MN3A M3A MN3A
aumeHoBaHue n obo3HayeHve napameTpa
no AgmameTpy| no xopae U-KONEeHo

Lokp — cpefHee 3Ha4yeHue OSIMHblI OKPYXXHOCTU MO + + i
HapyxHomy gnameTpy UY Log oo

DHap — cpefdHee 3HadeHWe Hapy>XHOro AnameTpa + + i
NY Duap op

DBH — BHyTpPeHHUN guameTp gpybonposoga - - +

Dnaa — CpeaHee 3HayeHue HapyXHoro anametpa LY + i i
B npogonbHon NnockocTy NMIOA Dnoa oo

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

L6 — paccTtosiHne Mexay msnydaroLlmmm niocKocTs- + + +
mu napsbl M3A Le

Lo6 — paccTosiHne mexagy UeHTpamMu U3ny4daroLmnx
nnockocten napbl NM3A Baonb ocu Tpybonpo- + + -
Boga Lob

Lakc — pacctosiHme mexay Toukamu BBO4a MOTOKa B i ) +
npaMon yyactok U-koneHa

d — 3HayeHWe LepoxoBaTOCTM BHYTPEHHEN CTEHKMU + i i
Ny da

V — 3Ha4YeHNe KMHEeEMaTUYECKOM BS3KOCTWU XKUAKOCTU + i +
B Tpybonposoae

)

Mpv NpaBUMbHO YCTaHOBINEHHbLIX NapaMeTpax pacXxo4oMep OOIKEH
HayaTb OTOGpaXKeHNe N3MepPSIeMOro 3Ha4YeHns pacxoaa.

Pacxogomep aBTOMaTtuMyeckum ycrtaHaBnvBaeT Tpebyemble napa-
MeTpbl obpabaTbiBaemoro curHana. [inanasoH aBTOMaTUYECKOro pery-
NMPOBaHNA paccyYnTaH Ha 3Ha4YUTemNbHble U3MEHEHNSA KaK NapameTpoB
paboyen Xugkoctun (TemnepaTtypsbl, aBNEHUH, aKyCTUYECKON npo3pad-
HOCTU N T.4.), TaK U YCIIOBUI €€ TeYEeHUS.

BHUMAHMUE! Ha obbekTe akcnnyataumm MOryT CyLLecTBOBaTb UMn
BO3HWKHYTb B MpoLecce ero akcnnyaTtaumm akTopbl, B peaynbrate Ko-
TOpbIX AnanasoHa perynuposaHus bygeTt HegocTatovyHo Ana obecne-
yeHunss Tpebyembix napameTtpoB Y3C (npu UsoHa — Bbicokoe un
Kyc = 63, Pcurn < 3000). K Taknm ¢baktopam OTHOCATCS OTNOXEHUS Ha
BHYTPEHHMX CTeHKax TpybonpoBoaa, MOBbILEHHOE coaepXaHue rasa
NN MexaHu4yeckux npumecen (B3secen) B paboyen XnakocTu, NOBbI-
LWEeHHbIM YpOBEHb NMynbcauun rnotoka u T1.4. Hanuume gaHHbIX hakTo-
POB MOXeT NPUBOAMTb KakK K YyBESIMYEHUIO MOrpeLlHoOCTU U3MepeHus
pacxofa, TaK 1 K NONIHOMY NpeKpaLLeHNIO N3MEPEHUI.
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6. MYCKOHAJNTAOOYHbIE PABOTDI

6.1. Mepen Havanom paboT Heo6GXOAMMO MPOBEPUTL COOTBETCTBME Mapa-

6.2.

MeTpoB (pyHKUnoHMpoBaHusa (napameTpos [ n pacxogomepa, yka-
3aHHbIM B NacnopTax unm NpoTokonax) AaHHbIM, 3aHECEHHbIM B MaMATb
pacxogomepa.

HeobxoaumMo Takke NPOKOHTPONMpPOBaTb COOTBETCTBUE MHAMUM-
pyemoro 3Haka pacxoga («+» Unu «—») peanbHOMYy HanpaeneHuto no-
ToKa B Tpybonposoge. Ecnu nHamMumMpyembln 3Hak pacxoga He coBna-
AaeT C peanbHbIM HanpasneHnem, Heob6Xo4MMO NPOKOHTPONMPOBATb
npasuibHOCTb ycTaHoBku napbl M3A (M) nubo nogknoveHns napebl
M3A c yyeTOoM HanpaBneHusi NOToka. Ecnu yctaHoBKa 1 nogknioveHve
BbIMNOJSTHEHbI NPaBWUNbHO, TO Heobxoanmo BoWTM B MeHlo Hactpowkmu /
O6pab. pe3ynbTaTOB U NPOBEPUTL 3HAYEHWe (3HaK) ona napameTpa
3HakK noToka.

Ecnu pacxogomep noctasndanca 6e3 MM, a NMN3A mMoHTMpoBanucb Ha
obbekTe, HeobXxo0aNMO onpenennTb CMeLLLEHNe Hyna pacxogomepa dTO
N OONONHUTENbHYK 3agepxky Paon ons kaxgoro kaHana uaMepeHus
nnun nyya pacxogomepa.

¢ OnpepgeneHne cmeleHus Hyna dTo.

Onpepnenexne 3HaveHust dTo BbINOMHAETCS NPU MOJSTHOCTLIO OCTa-
HOBIEHHOM noToke B TpybonpoBoae. Boibupaetca ctpoka Hactponku /
KanubpoBka / KanubpoBka Hyns / ABTomart / 3an. kanub. 1 npous-
BOAMTCA 3anyck npouenypbl KannbpoBkM YCTaHOBKOW 3HayYeHns Ctapr.
Mocne ocTtaHOBKM Npouecca kannbpoBku (4nsa napameTpa 3an. Kanuo.
yCTaHaBnmBaeTca 3HadeHne Cton) u Bo3BpawleHna B okHO YCT.
CMEL. X kaHan napameTtpy dT0 aBTOmMaTuyeckm Gyaet npuMCBOEHO
3HayeHue, paccunTaHHoe npubopom.

Ecnu nonHocTbio OCTaHOBUTL NMOTOK B TPyOONpoBOAe MO TEXHUYeE-
CKUM MpUYMHAM HEeBO3MOXHO, [OOMycKaeTcsi onpedensiTb CMeLleHue
Hyna cnegyrowmnm obpasom:

npu 3HavyeHun pacxopa, nexauwem B auanasoHe (0,1-Quans — Qnaus),
onpegensieTcsa 3HadeHue napameTtpa dTO no nM3nNoOXeHHOW Bbille MeTo-
anke — dToq;

Ansa BpesHbiX [MOA B3aMMHO M3MEHSIETCA MOAKMOYEHME CUTrHaNbHbIX
kabenen napbl NMOA nubo y N3A, nnbo y BTopnyHoro npeobpasosaTte-
nsg 1 BHOBb onpeaensietcs 3HadeHne napametpa dT0 — dTy,. Ero 3Hak
npu 3TOM OOIMKEH NoMeHATbeA. [na HaknagHbix MNOA kabenn He nepe-
KntoyatoTed, a camu napbl NOA ¢ NoaKNYeHHbIMK Kabensmm B3anMHO
MEHSIIOTCA MeCTaMu;

- AICKOMO€ 3Ha4YeHne CMeLleHnA Hyna onpenendetca no q)opmyne

dTo=0,5 (| dTor| = [dTe2 | ), mke.
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BbluncneHHoe 3HaveHne npucsauBaeTca napametpy dTO B pacxo-
AOMepe 1 3anucbiBaeTcs B NnpoTokon. [locne yero BoccraHaBnuBaeTcs
nepBoHavanbHOe MOAKMYEHNEe curHanbHbiXx kabenen BpesHbix MOA
Unn nepBoHavarnbHasi ycTaHoBKa HaknagHbix MNOA.

[ns Bpe3Hbix [NOA, ycTaHaBnuBaeMbIx N0 AnaMmeTpy Unu xopge no
Z-cxeme, 3HaveHve napameTtpa dTO0 oo MOHTaxa Ha ob6bekTe MOXeT
onpeaenaTbesa Ha ctenge (cm. Mpunoxenune K).

¢ Onpepnenexne 3HadveHus napameTpa Adon. 3apepxka (Paon).

OnpegeneHne 3HayeHus Paon npoBoauTcs crnegyowmm obpasom.
OTkpbiBaeTcs okHo HacTtpomnku / KannbpoBka / KanmbpoBka Pgon /
Ycr. Paon X kaHan v BBogMTCA TabnmnyHoe 3HayeHMe CKOpOCTU 3BYKa
Ctab. 3atem akTnBmMampyetcsa onums ABTomaTt v NPOM3BOAMTCH 3anyCK
npouenypbl Kannbposku (ons napameTtpa 3an. Kanub. yctaHaBnuBa-
eTcs 3HadeHne CraprT). [Mocne ocTtaHOBKM npouecca kanubpoBku (ansa
napameTpa 3an. kanub. yctaHaBnuBaeTcsa 3HavyeHne Cton) n Bo3Bpa-
WweHua B MmeHo YcT. Paon X kaHan napameTpy Poon aBTomMatnyecku
OyaeT NpMCBOEHO 3HAYeHME, paccinTaHHoe Npubopom.

BbluncneHHoe npnbopom 3HauveHue napameTpa Pgon 3aHocuTcA B
NPOTOKOS.

MPUMEYHAHWE. Tlpu nsmepeHun pacxoga B cuctemax BOAO- U
TennocHabXeHns CKOpPOCTb yrbTpasByka ornpeaenseTcd B COOTBET-
ctBuu ¢ Npunoxernem XK. MNMpu namepeHun pacxoga Opyrnx XnaKkoctemn
CKOPOCTb yNnbTpassyka onpegenderca no tabnuuam NCCCL ana name-
pAemMbIX Xuakocten nnbo ¢ nomoubio npucnocobnexns (puc.K.1).
3HayeHne CKOpOCTW yrbTpa3sByka 3aHOCUTCS B Npubop He nosgHee 5
MUWH Nocrne ero onpeaenexHus.

[ns Bpe3Hbix NBA, ycTaHaBnuBaeMbix N0 AnameTpy Unu xopge no
Z-cxeme, 3HadeHue napameTpa Ppon Jo MOHTaxa Ha ob6bekTe MoXeT
onpegenaTbcsa Ha ctenge (cm. Mpunoxernune K).

BHUMAHUE ! B cnyyae 3ameHbl No60n cOCTaBHOW 4YacTu Ka-
Hana mnamepenus (BI, M3A, YC, bnoka nckposawmTHoro, kabenen
CBA3U) Heo6X0QMMO 3aHOBO OMNpeAenuTb 3Ha4YeHUsA napamMeTpoB
dTO0 n Poon.

6.3. OTkpbIBaeTca MeHo Hactpownkn / Obpab. pe3ynbTaTtoB 1 yCTaHaBNu-

BaeTCA 3Ha4YeHna napameTpoB:

- Meguana — pasvep 6ydepa megmMaHHOro ycpeaHeHus;

- CpepgHee — pa3mep Oydepa apmdpmeTU4eckoro ycpeaHeHuns;

- Bp. nHep. — Bpemsa nHepumu;

- YcKop. — 3Ha4yeHne MakcMmaribHOM CKOPOCTU M3MEHEHNSA CKOPOCTM MNo-

TOKAa,;

- OTC. — 0OTCEeYKa N0 MUHUMANbLHOMY pacxoay;

- HY — HmXxHAa ycTaBka no pacxoay;

- BY — BepxHAg ycTaBka no pacxoay;

- Kop. ckop. noT. — KOppeKLumsi CKOPOCTM NOTOKA,;
Cuctembl 1 TexHonormu - 3HAK HanpaBneHnsi NOTOKa XUOKOCTH;
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6.4.

6.5.

- PaamepHoCTb — pa3amepHoOCTb pacxoga (obbema);
- KoHd. — KOHGUrypauusa pacxogomepa.

NMPUMEYHAHWE. Bpems nHepuumn He pekoMeHOyeTCcs yCTaHaBIiv-
BaTb MeHee 10 c.

MoakntoyatoTes Kk pacxogomepy Heobxoaumble Npubopbl N yCTPOMCTBA
(camonuceu, mogem v T1.4.). B meHto Hactpownkn / HacTtp. nepudepun
n Hactpounku / CucremHble napameTpbl / HacTtponku cBsisu ycTa-
HaBNMBalTCA HeobOXoAMMble napameTpbl AfS corriacoBaHus paboThbl
BbIXOAOB pacxogomepa CO BXOA4aMW MNOAKIYaembiX npubopoB u
YCTPOWCTB.

MpoBepsieTca n Npu HEOBXOAMMOCTM YCTaHABNMBAOTCA TeKylue gaTa
n Bpemsa (Hactpomnkm / CucrtemHble napameTpbl / YcTaHOBKa 4acoB).

Mpn HeobxogmmocTn B okHe HacTtponku / CuctemMHble napameT-
pbl / OuncTka 06 bBLEMOB BbINOMHAETCA nNpoueaypa obHyneHns Hakon-
NEHHOro 3Ha4YeHnsa obbema.

Mpnbop nepesoantca B pexum PABOTA, T.e. cHumaetcs nepe-
MblYKa C KOHTaKTHOW napbl MOAUMUKaLUMM CEPBUCHBLIX MapameTpoB.
[aHHas KoHTakTHas napa onniombupoBbiBaeTcs. Npu HeobxoaMmocTu
nnombupyetcsa kopnyc BIl.

6.6. TpeboBaHMA K YCNOBMSIM 3KCMyaTauum U BbIOOpPY MecTa MOHTaxa,

npuBeAeHHbIE B HACTOSLLEN JKCNsyaTaunoHHOM OOoKymeHTauun (31),
yunTbIBalOT Hanbonee TMNMYHbIE haKTopbl, BNnAoWwmMe Ha paboTy pac-
xogomepa.

Ha ob6bekTe akcnnyaTtaumm MOryT CyLLeCTBOBaTb MU BO3HUKHYTb B
npouecce ero akcnnyataumm ¢akTopbl, HE noggaroLmecs npensapu-
TenbHOMY MPOrHO3Y, OLEHKE U NPOBEPKE, N KOTOpblE NPOM3BOAUTENb
He MOr y4ecTb nNpu paspaboTke.

B cnyyae nposiBneHns nogobHbIX hakToOpoB criegyeT HanTu MHoe
MECTO 3Kcnsiyatauuu, rae AaHHble akTopbl OTCYTCTBYHOT UMM HE OKa-
3bIBaAlOT BMSIHMA Ha paboTy n3genus.

Cucrembl n TexHonoruun
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7. BEMOHTAX

Mpu neMoHTaxe pacxogomepa Heo6XoAMMO:
- OTKMIOYUTBL NUTAHNE pacxoaomepa;

- nepen aemoHTtaxem [ nnm BpesHbix NOA HeobxoanMo nepekpbITb
nogavy >WOKoCTU B MECTe MX YCTaHOBKW, yOeanTbCsi B NOSIHOM OTCYT-
CTBMM OaBrieHusi B TpybonpoBoae 1 CrnNTb XXNOKOCTb;

- oTcoeamHuTb nogxogswme k Bl (M3A) kabenu;
- pemoHTtuposaTs [ (M3A) n BI.

BHUMAHME! lNpu gemoHTaxe BpesHble MOA BbIBUHYMBAIOTCH U3
MOHTaXHbIX NaTPyOKOB C MOMOLLBIO POXKOBOrO Krtova Ha 36 MMm. ['paHu
nog krtod Ha 36 MM nokasaHbl Ha puc.b.9.

KATETOPUYECKU 3AMNPELWAETCA ncnonb3oBaHne npu eMoH-
Taxe MN3A MHOro MHCTPYMEHTA, TaK Kak 3TO MOXET NPUBECTU K pasrep-
meTnsaumm MNI3A (OTBUHYMBAHUIO BHYTPEHHEW BTYMKU) U OBpbIBY CUr-
HanbHoro katena (cm. puc.b.9). MNpn HeBbINONHEHUN JaHHOrO Tpebo-
BaHus nsrotosmtens HE HECET rapaHTuinHbix 0653aTenbLCTB.

Mpn oTnpaBke B MOBEPKY MM B PEMOHT npubopa B KOMMMEKTe C
MM n3mepuTenbHble y4acTKM U U3nyyarolime NoOBEPXHOCTU BPE3HbIX
MOA gomKHbI ObITb OYMLLEHBI OT OTHOXEHU, 0CaAKOB, HAKUMKN U T.1.
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NMPUNOXEHUE A. OTHOCUTEeNbHbIEe ANMHbI NPAMONIMHENHbIX

y4yacTK

oB

B Ttabnuue A.1 npuBeaeHbl MUHUMarbHbIE 3HAYEHUS OTHOCUTENb-
HOM ANVHbI NPSIMOSIMHENHbIX Yy4acTKoB TpybonposBoga npu TUNOBOM
MOHTaXe A5 pasfnyHbIX cXeM ycTaHoBKM [M3A 1 BMOOB MECTHbIX ra-
paBfMYECKUX COMPOTUBIIEHUN.

Tabnuua A.1

OTHOCHTENbHas ANUHa NPSIMOSIMHENHOTO y4acTka, N, He MeHee

OpHonyuyesoe [Byxnyuyesoe l—IeTbu;g)ényqe-
30HAMPOBaHNE 30HOMpPOBaHUE
30HAMPOBaHNE
Bwna mecTtHoro Vo Z-
rMapaenMyeckoro V-cxema Z-cxema cxema
COMNPOTUBIEHNS no rno 1o Z-cxema no xopgam
avameTpy | avameTpy nMameTpy
HaknagHble |HaknagHble | Bpe3Hble
N3A N3A N3A BpesHble [OA
1 2 3 4 5 6
e—L

E{ L - g 10 15 10 10 10
L—-

P—-—J;/_B 3 5 3 1 1

—L

El_,\g-—-—q 10 15 10 10 10
L ——-

E ) J 3 5 3 1 1

L
i—» L - 10 15 10 10 10
L
(™ J —>j 3 5 3 1 1
L
! , — iﬂ 10 15 10 10 10
L
L_-r —_ { 10 15 10 10 10
Cuncrembl n TexHonornu
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MpoponxeHune Tabnuuybl A.1
1 2 3 4 5 6

P—»AFLﬂ'_'_&

Perynupytowas
3a4BUXKa

B_'_ij(» )

Perynupytowas
3a4BuUXKKa

P—»fLL_&

IMofHOCTLIO OTKPBIThIN
LLIapoBOW KpaH

===

30 40 30 15 15

10 15 10 10 10

30 40 30 30 30

‘-;L
* *L_-_a
e Dyl_’ 10 15 10 10 10

Dyl/Dy>0,1

Lﬂ
; *
—> ;H_—DIJ 3 5 3 1 1
Dyl

Dyl/Dy>0,1

Mpn Hanuyum B TpybonpoBOoae HECKOSMbKUX FMOpaBfIMYECKUX CO-
NPOTMBNEHMI ANMHA NPAMOSIMHENHOrO yvacTka Tpybonposoga Ao 6nu-
Xanwero k N3A conpoTusneHns JomkHa ObiTb HE MeEHee, yKa3aHHOWN B
AaHHon Tabnuue, a paccrtosiHue oT OA g0 Kaxgoro u3 ocTanbHbIX
rmaopaBnn4yecknx COnpOTMBAEHUA OOSMKHO ObiTb HE MeEHee 3Ha4veHus,
npueegeHHOro B Tabnuue ons rmapaBnmMyecKkoro ConpoTUBIEHUS OaH-
HOro Bnaa.
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B tabnunue A.2 npuBedeHbl MUHUMAanNbHbIE 3HAYEHUS1 OTHOCUTENb-
HOW OfMHbI NMPSAMOSIMHENHBIX Y4aCTKOB MpU AOMYCTUMbIX OTKITOHEHUSIX
OT TUMNOBOrO MOHTAaXa.

Tab6nuua A.2

OTHOCUTENbHasA anvHa I'IpFlMOJ'IMHGVIHOFO ydacTka, N, He MeHee

[Byxny4yeBoe 30HOMpPOBaHMNE

CokpalleHHble
Bua mecTHoro Mpu ycTaHoBke napbl MN3A no anameTpy [SMHBI
rMapaenuyeckoro Y4aCTKOB
COMpOTMBNEHUS Z_cxema
V-cxema Z-cxema
no xopgam
HaknagHble HaknagHble
N3A N9A BpesHble [1OA | BpesHble [1OA
1 2 3 4 5
L
5 3 10 15 10 3

%
A
JJ

L

10 15 10 3

O
i
Jl

b
;

L
( _’% 8 10 15 10 3
L
5 _’i ) 3 5 3 1
|_—L*-L_-_&
{ U—’ 10 15 10 3

|

10 15 10
L
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MpoponxeHune Tabnuubl A.2

1
r;L‘L—-—a
(=
MONHOCTLIO OTKPbLITHLIN

NONHONPOXOAHOM
LLIApOBOW KpaH

‘(*L
(= A j 30 40 30 *

Perynupytowas
3agBuxkKa

JL?_’ 3

Perynupytowias
3agBuxkKa

D *

10 15 10 3

30 40 30

Hacoc

10 15 10 3

Dyl/Dy>0,1

Lﬂ
; '
—p- Dy

Dyl/Dy>0,1

* - ANS JaHHOro BuAa rMapaBnMYeckoro COnpOTUBIIEHUS U AaHHOW CXeMbI
30HAMPOBAHUSA WCMONb30BaHNE COKPALUEHHbIX ONUH MPAMONTMHENHbBIX
y4acTKOB He JonyckaeTcsi.

Mpn Hanuyum B TpybonpoBOoae HECKOSMbKUX FMOpaBfIMYECKUX CO-
NPOTMBNEHWI ONMHA NPAMONIMHENHOrO yvyacTka Tpybonposoaa Ao 6nu-
Xanwero k N3A conpoTusneHns JomkHa ObiTb HE MeEHee, yKa3aHHOWN B
AaHHon Tabnuue, a pacctosiHue oT [OA g0 Kaxgoro u3 ocTanbHbIX
rmaopaBnn4yecknx COMpOTMBAEHUA OOSMKHO ObiTb HE MeEHee 3Ha4veHus,
npueegeHHOro B Tabnuue ons rmapaBnmMyecKkoro ConpoTUBIEHUS OaH-
HOro Bnaa.
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NMPUNOXEHUE B. Bug coctaBHbIX YacTen pacxogomepa

> 250* -
L\ /L
A A f( ‘\ / N )
‘\\ / B3NETMP (©
l / PACXOLOMEP-CHETUMK YNIbTPA3BYKOBOW
125+ oee% 00
154* 60 QWO
©©
\&" BSET
L (yPcB-510u  =24B) )
\ AN /
I g 1( ] [ I Dl J
= iniling )
Y L J U J L J U J U J

Macca He bonee 2,5 kr

a) Bug crnepeau

— 6

0) Bng, cCHM3y
* - cnNpaBOYHbIN pasmep

1 — Oucnnel uHOukamopa; 2 — knaguamypa; 3 — Modyrb obpabomku
OaHHbIX; 4 — mMoOyrb BUIT; 5 — MOHMaxHbItU MoOOyrb, 6 — cyb6s10K
obpabomku OaHHbIX; 7 — 2epmoesolbl; 8 — pasbvem RS-232; 9 —
Kriemma 3a3eMJrI1eHUs.

Puc.B.1. Bropn4iHbI u3amepuTenbHbIN Npeobpa3soBaTenb.
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AN avinan

7,5+ K |
| L]
27+ 35+ __ﬁ_r >—-E-

-
(X
0%

11 . 1)

*22% pia——80* ——>

a) Bug cboky 0) Bng c3agu
* — CrpaBOYHbIN pa3mep
1 — DIN-petka; 2 — kpoHwmeuH,; 3 — BI1.

Puc.b.2. Bup Bl ¢ kpoHwTenHamu ansa kpenneHus Ha DIN-pewnky 35/7,5.

@)
@_
S

| —

N ST\ %

; lLlll I
MoHTaXHble nnaHku

* - CNpaBOYHbIN pasmep
Puc.b.3. Bug c3agn BIl ¢ MOHTaXHbIMM NNaHKaMuM AN KpenneHua Ha
o6bekTe.
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"MOA2.1"  "TIOA1.2" ]

A

1 — usmepumersnbHbIl yd4acmok; 2 — 610k KoMmymauuu, 3 — 8800 05
kabens cessu ¢ Bl; 4 — nampy6bok 058 ycmaHo8Ku epe3Ho2o [13A; 5 —
gpe3sHol N3A; 6 — ebigod NOA 8 MmeOHOU mpybke.

Puc.B.4. 1N Ha 6a3e wuameputenbHoro y4vactka WY-042 c ycTtponcTBOM
KOMMYTaLMOHHbIM (OfIOKOM KOMMyTauum) (OByxfyyeBasi cxema
3oHAMpoBaHus, NIA pasmeLleHbl No xopaam).
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9

i

9

9

=S

=

70*

108+
H Lt

Y

100*
142*

A

Y

A

* - cNpaBOYHbIN pasmep
Puc.b.5. YcTpoucTBO KOMMYTaLUMOHHOE ANS U3MEepUTENIbHOro YyvacTtka

NY-012 (Bng 6€e3 KpbILKNn).

N

100* >

A

156*

* - cNpaBOYHbIN pasmep
Puc.b.6. YCTpOMCTBO KOMMYyTaLMOHHOE ANl MU3MEepUTENIbHOro YyvacTtka
NY-042 (Bng 6e3 KpbiLek).
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i I\
4_2121 I

90* @:|:

X7

118,4*

A

115 ——

* - cnpaBOYHbIN pa3mep

161,8*

Puc.B.7. Bnok kKomMyTauuu ogHoKaHanbHbIN (BUA 6€3 KPbILLKN).

== T

146,8* 90* @:|:

) 1| XT2| XT8 | XT7 ®
QD V|2 V|2 |2 @
QD V|0 VI DV|© @

\_/ 6| X XT3 \_/

-—|--12121212—|-

T T v

A

* - cnpaBOYHbIN pa3mep

Y

Y

Puc.b.8. Bnok kommyTauum AByXKaHanbHbIA (B1 6€3 KPbILKN).

Cucrembl n TexHonoruun

www.s-t.com.ua

47



paHn nog kKntoy 36 MM ANA YCTAHOBKU U
AeMoHTaKa MIA M3 MoHTaXKHOro naTpybka M3nyyarowas naocKkoCTb

BHyTpeHHAA
H BTY/IKa

IT
e e

| Ll

—

——M42x2—>

a

145*

A

A

a) C NnacTMaccoBbIM NPOTEKTOPOM

[paHn nog kKntoy 36 MM ANA YCTAHOBKU U
AeMoHTaKa MDA M3 MoHTaXKHOro naTpybka M3nyyarow,as naocKkoCTb

BHyTpeHHAA
H BTY/IKa

1
—r

L;!”J_‘

- 145%* >

e——M42x2—»

0) ¢ TUTAHOBbLIM NPOTEKTOPOM

paHu noAa KoY 36 MM aNA YCTAHOBKMU U
AemoHTaka MNMIA 13 MoHTaXKHOro naTpybka M3nyyatowwana nn1ocKocTb

HakuaHas raiika

E

11 /

Il | _I c;(l
| ;|| / S

145-250*

Y

A

B) C TUTAHOBbLIM MPOTEKTOPOM U HAKNOHOW rankomn

Puc.b.9. Bpe3Houn (BBMHYMBaemMbin) MIA.
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NMPUNOXXEHUE B. KommyTauusa moaynen pacxogomepa

S)
.
f
|
/)

J3 J4
K (EEEE EERE =R
\_ \\ \\
0f s \a
A — OKHO 01151 pa3meuwjeHUs KOMMYMmayuUuOHHbIX 351eMeHmMo8 KOMOUHU-
po8aHHO20 MOOyrIsi BHEWHUX ces3el;
61, B1 — okHa 0551 pa3meuw,eHUs1 KOMMymayUuOHHbIX 35IeMEeHmo8 cep-
8UCHO20 MOQYrIsl BHEWHUX c8si3el, ycmaHo8/1eHHO020 8 criom 1;
62, B2 — okHa 0151 pa3meuw,eHuUs1 KOMMymayUuOHHbIX 35IeMEeHmo8 cep-
8UCHO20 MOQYIIsl BHEWHUX c8si3el, yCmaHo8/1eHHO20 8 c/iom 2;
["— pe3ep8HoOe OKHO;
A1-[14 — okHa 0ns pasmewjeHUsi KOMMymauuOHHbIX 3/1eMeHmMo8 rpue-
Mo-riepedarowjux Modyrneu;
1 — kosnio0ka npedoxpaHumerns 1 A e yenu =24B;
2 — pasbem 05151 NoOKMoYeHuUs kabens numaHus =24B;
3, 4 — KkoHmakmHsble napn! I3, J4 coomeemcmeeHHO 018 ycmaHO8KU
pexuma pabomel rpubopa:
- J3 — KOHmMaKmHas napa paspeweHuUss Moougukayuu Kkanubpoeoy-
HbIX napamempos;
- J4 — KOHmMaKmHas napa paspeuweHuss Mooughukayuu rnapamempos

YHKUUOHUPOBAHUSI;
5 — mexHonoau4yeckul pasbem.

.

D)

D

- ®®
L

FTE& S -

Puc.B.1. Bup c3agn moayns o6paboTku AaHHbIX.
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TSOUT +
TSOUT -
GND
A/Data-
B/Data+

[o ] a1
]
B
g

[a2] =
] )

} RS-232
J2

[oe]

@/ii

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

Tab6nuua B.1. O603HaYeHMe KOHTaKTHbIX 3NIeMEeHTOB U CUrHarnoB KOMOWHU-
poBaHHOro moayns.

HaumeHoBaHune Obosraverine O6o3HayeHue curHana,
BbIXo4a KOHTaKTHOTO Ha3Ha4YeHne KOHTaKTHOro aJfieMeHTa
rnemMeHTa
1 RXD
2 RTS
RS-232 3 TXD
4 CTS
7 GND
- TSOUT+
YHuBepcanbHbIn - TSOUT-
Bbixog 0 J1 KoHTakTHble napbl yCTAHOBKM pexuma paboTbl
J2 yHuBepcanbHoro Bbixoga 0
J3 KoHTakTHble napbl yCTaHOBKM pexuma paboTbl
) J4 npubopa
- GND
RS-485 - A/ Data-
- B / Data+

K pasbemy RS-232 kKoMOGWHMPOBAHHOIrO MoAynsa nogkryaeTcs
wnend (nnockum kabernb) OT BHELLHEro pa3bema, pacnofioKeHHOro Ha
Kopnyce MOHTaXHOro Moayns.

Winevid

M (BMA cBepxy

—
—o
—dg

1.2.3.4.5 1 7
o"e"e"e oodE \V/ pa3bema co
e’e%e o oooOo 1 wrendom)
2 8
a) BMA CHapYXu Ha BHELLHWN 6) kabernbHbI pa3beMm, NOAKMYAEMbIV K
pasbem DB9 nHTepdenca pazbemy RS-232 KOMOGMHMPOBAHHOTIO

RS-232 Moayns

Puc.B.3. KommyTtaumsa mHtepcenca RS-232.
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o
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;0 B e B B o B
El00000000
SONONOHNNNON
SFFFFFRFEF
I J3 J4 <,
- yAEEY &&
EERIEEIEH =] =835ess
wEmmeQQ
g\ L SO <o
I\ o\

N

Puc.B.4. MapkupoBKa KOMMYTALUMOHHbLIX 35IeMEHTOB ABYX Mopayneu
yHUBepcanbHbIX BbIXOAOB.

Ta6bnuua B.2. Hymepaums yHuBepcanbHbIX U TOKOBbIX BbIXOAOB B 3aBUCMMOCTH
OT MecTa yCTaHOBKU MOAYIIA.

KoHTakT. napbl YCTAHOBKU
MecTo ycTaHOBKM
Mapkuposka HaumeHoBaHue 1 Homep pexuma paboTbl
HOMep 0003Hau. CUrHanoB BbIXxoda mMoayns o0bo3Hau. MapKnpoBKa
crnoTta OKHa OKHa KOHTaKT. nap
TSOUTL1 +/- YHuBepcanbHbin 1 J1, J2
TSOUT2 +/- YHuBepcanbHbin 2 J3, J4
1 B1 TSOUT3 +/- YHuBepcanbHbin 3 B1 J5, J6
TSOUT4 +/- YHuBepcanbHbin 4 J7,J8
TSOUTL1 +/- YHuBepcanbHbIn 5 J1, J2
5 52 TSOUT2 +/- YHuBepcanbHbI 6 B2 J3, J4
TSOUT3 +/- YHuBepcanbHbin 7 J5, J6
TSOUT4 +/- YHuBepcanbHbin 8 J7,J8
1 bl : ; gmg TokoBbIN 1 - -
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TOK.BbIX. ETHERNET

J3 J4

@*--\: [ EE =2 =2
a N

UMN.BbIX.
TSOUT +
TSOUT -
RS 485
A/Data-
B/Data+

RS 232
GND

Puc.B.5. MapkupoBKa KOMMYTaUMOHHbLIX 3NEeMEHTOB MoAysfien TOKOBOro
Bbixoga n nHrepdenca Ethernet.

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

1 8

a) kabenbHbI pasbeM RJ45 ond NOAKMOYEHMST K CETU nepedayn SaHHbIX Unu

MK
KoHTakTbl
Lenb Pasbem moayns Pasbem RJ45
Ethernet NOAKITIOYEHME K CETU noakno4venmne K MK
TX+ 1 1 3
TX- 2 2 6
RX+ 3 3 1
RX- 4 6 2

0) Tabnuua koMmyTaumm curHanoB B kabene cBA3M Npu NOSKITHOYEHUN K CETU Nne-
pedayn gaHHbIX 1 noakntoyeHunn k MK

Puc.B.6. KommyTtaumsa mHtepdenca Ethernet.
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NMPUNOXEHMUE I'. CxeMbl aneKkTpnyeckue

BTOPWYHBIN
NMPEOBPA3OBATESb
RS-232 Kanan 1 —<| <—| Uemb
1 PEALL | O 11 [meA O M3A1.1
2 RXD GND j 2 | 2 | cND
3 TXD PEA1.2 3| 3| oND
4 GND 4 | 4 | GND
5 GND PEA21 O (< M3A1.2
6 GND j
7 RTS PEA2.2
8 CTS GND
9 Kanan 2
RS.485 PEALL | Ka MaA2.1
A/Data- GND j
B/Data+ P(?:IEZ
GND PEA2.1 |—) (< M3A2.2
YH.BbIX. O GND j
TSOUT+ PEA2.2
TSOUT- GND
Kanan 3
YH.BbIX. 1-4 (5-8) [ pEAT 1 /) [ {1 N3A3.1
TSOUT1+ GND j
TSOUT1- PEAL.2
TSOUT2+ GND
TSOUT2- PEA2.1 - [ <} MaA3.2
TSOUT3+ GND j
TSOUT3- PEA2.2
TSOUT4+ GND
TSOUT4- Kaman 4
Tok.Bbix. 1 (2) PEALL |— <] M3A4.1
GND GND j
<«| o PEAL2
GND
- : PEAZ T — <] NaA4.2
oo | 7
Ethernet PEA2.2
TX+ GND
TX-
RX+ —>
o | =24 B

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

Cucrembl n TexHonoruun

-
a ' www.s-t.com.ua 53




BTOPVYHGIN
NPEOBPA3OBATENb YCTPOWCTBO
KOMMYTALIMOHHOE
KaHan 1 "M3A1T" X1
PEALL HOY—O) 1 1 | curn1 X3 "TOAT"
GND j hal 2 | GND1 curnl1 | 1 NaA1
PEAL.2 GNDL | 2 [ Y
GND MoA2 | X2 o2 | 3 & MaA2
PEA21 HH)—> 1 | cum2 GND2 | 4 Y
GND j Y5 T ooz TIRAZ®
PEA2.2
GND
a) C UCMOnb30BaHNEeM YCTPONCTBA KOMMYTaLMOHHOIO
BTOPVUHGIN
NPEOBPA3OBATENb BMNOK
KOMMYTALU

Kanan 1 "MAOA1T" XT2 XT1 "M3A1T"
PEALL 3—C T 1 | Curnd Curnd | 1 Q N3A1
GND j 4 2 | GND1 GNDL | 2
PEAL.2
GND "TeA2" | XT4 XT3
PEA2.1 - ) 1 CurH.2 CurH.2 1 o M3A2
GND j Y| 2 | GND2 GND2 | 2 [ ¥
PEA2.2 "TIoA2"
GND

0) ¢ ncnonb3oBaHmem 6r0ka KOMMyTaL MK

Puc.l.2. Cxema nogkntouyeHns napbl NIA npyu HECUMMETPUYHON CXeMe CBA3MN.
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)

BTOPUYHLIN YCTPOUCTBO
NPEOBPA3OBATEIb COMMACYIOLLIEE
“MIAT" TIBA1"
Karan 1 —<|<—| Uem ( <1 m
pEALL O "1 | 1 | PEALL !
GND 2 | 2 | PEAL2 !
PEAL.2 3 | 3| onp1 !
GND ~ 4 | 4 | onD :
PgﬁzD'l oA L oA
PEA2.2 P =
GND 1 1 | PEA2.1 ' :
& ] 2 | 2 | PEA22 D
3 | 3| oND2 )
4 | 4 | oND2 Pl
b
S
L __ i
D
i y
o YCTPOWCTBO
! ! KOMMYTALIMOHHOE
i | TIoAT" X1
R 1 | Curn.1 X3
' 2 | onp1 curnd [ 1
: GND1 2
! "M2A2" X2 Curn2 | 3
————— -@—% 1 | Curn2 GND2 | 4
2 | GND2
a) C UCNosib30BaHWEM YCTPOUCTBA KOMMYTALMOHHOIO
BTOPU4HLIN YCTPOWCTBO
NMPEOGPA3OBATENb COFMACYIOLLEE
"MOAT" MDA
Kanan 1 —< | < Llens ( 1 m
PEALL [ O 1 [ 1 | PEALL |
GND 2 2 | PEA1.2 |
PEAL.2 3 | 3| oDt !
GND ~ 4 | 4| oD :
PSQZD'l "TIA2" | 'meaz
PEAZ 2 ~ —~<|<—| Uem —,—l—-—-I [} N3A2
1 1 | PEA21 )
GND /\[_ 2 | 2 | PEA22 ::
3 | 3 | onD2 .
4 | a | onD2 Pl
(]
[
SN B
L. !
|
: ! BIOK
L KOMMYTALIMM
]
i | TIoAT" XT2 X
p-— 1 CurH.1 CurH.1 1
| 2 | GND1 GND1 | 2
1
i "MoA2" XT4 XT3
————— 1 Curn.2 CurH.2 1
2 | GND2 GND2 | 2

0) ¢ ncnonb3oBaHnem 6r0ka KOMMyTaL MK

"MaA1"
A\
¢’

"M2A2"

"TIOAT"

"M2A2"

Puc.l.3. Cxema noakntoyeHus napbl MIA npy cMMMEeTPUYHON CXeMe CBA3MU.

Cucrembl n TexHonoruun

www.s-t.com.ua

55



BTOPWYHBIN
MPEOBPA30OBATENb YCTPOICTBO
KOMMYTALIMOHHOE
Kanan 1 maAt || x1 |
PEALL H>—C> 1 1 | curnd X3 |
GND j hd {2 | onot | [ Camd [ 1 H Q N3A1.1
PEAL2 I GNDL | 2 h
GND "MoAT2" || X2 Curv2 | 3 H Q N3A1.2
PEA21 >—> 1 1 | curm2 GND2 | 4 H
GND j v H 2 | GND2 :
PEA2.2 L )
GND
Karan 2 maaztr|| xt !
PEALL () Q H 1 [ cwni X3 1
GND j M 2 GND1 CurH.1 1 : [ MaA2.1
PEA1.2 : GND1 2 U \7/
GND "M3A2.2"| | X2 Curv.2 | 3 : (—{naA2.2
PEA2.1 | Q U 1 [ cuw2 |[ oND2 | 4 H R
GND j H 2 | GND2 :
PEA2.2 L 4
GND

Puc.lr.4. Cxema nogkniwo4veHus pAByx nap [B3A ¢ wucnonb3oBaHuem
yCTPOUCTBA KOMMYTaLMOHHOIO.

BTOPUYHbIN ENIOK

NPEOBPA3OBATENb KOMMYTALMM
Kanan 1 "M3A1.1" XT2 XT1
PEAl.1 o /\\ / 1 CurH.1 CurH.1 1 A MN3A1.1
GND j 2 | GND1 GND1 | 2 | Y
PEAL.2
GND "M3A1.2" XT4 XT3
PEA2.1 N, /\\ / 1 CurH.2 CurH.2 1 Vi M3A1.2
GND j 2 | GND2 GND2 | 2 | Y
PEA2.2
GND
Kanan 2 "MOA2.1" XT6 XT5
PEALL | Q_ 1 | CurvA Curnd | 1 O MaA2.1
GND j 2 | GND1 GND1 | 2 g
PEAL.2
GND "MoA2.2" XT8 XT7
PEA2.1 & OL 1 | cum2 o2 | 1 O M3A2.2
GND j 2 GND2 GND2 2 J
PEA2.2
GND

Puc.l''5. Cxema nopknioyeHus pasyx nap [3A c¢ wucnonb3oBaHueMm
ABYXKaHanbHOro 6510ka KOMMyTaLuu.

Cucrembl n TexHonoruun

-
a ' www.s-t.com.ua 56




NMPUNOXXEHUE A. NMpoToKon MOHTaXHbIX U MYCKOHaNago4HbIX

pa6ot

(pekomeHayemoe)
MPOTOKOIJI
MOHTaXXHbIX U NYCKOHANaAo4HbIX paboT

pacxogomepa-cyeTtumka «B3NIET MP» 3aB.Ne (nuer ___, nuctos )
NcnonHenne YPCB-5 , kaHan Ne
Jlyu 1 - TI3A1.1 Ne / TIOA1.2 Ne ; YC Ne ; B Ne
Jlyy 2 - TI3A2.1 Ne / TMOA2.2 Ne ; YC Ne ; B Ne
Jlyyu 3 - TMI3A3.1 Ne / TIOA3.2 Ne ; YC Ne ; B Ne
Jlyy 4 - TI9A4.1 Ne [ TIOA4.2 Ne ; YC Ne ; B Ne
1. O6bekT

HanMeHoBaHne opraHusaumnm, NnoYToBbIN agpec, TeJ'I/d)aKC
2. XapaKkTepuCcTukm obbekTa: Dy n3amepuTenbHOro y4actka MM;
cxema yctaHoBku MNMOA ; HaNn4Me peBepPCUBHOIO NOTOKA
BV 30HAMPOBAHUSA ny4yesoe
Ta6bnuua 1

Bua rmapasnuyeckoro [OnvHa npsaMonuHenHoro
CONpOTMBEHUSA y4yacTka, M

HoM9A1.1,2.1,3.1,4.1

MNocne MN3A1.2,2.2,3.2,4.2

3. HapyxHbin anametp NY B ceveHunsix yctaHoBKU [3A, D,gp op (3aNnonHsaeTcsa tabn.2 nnu

Tabn.3).
Tabnuua 2
[nuHa oKpy>XHOCTU Ceyenue 1 CeyeHue 2
M3mepeHHOe 3Ha4veHue, ;
LOKp ijs MM 3
CpeaHee 3HaveHue B ceveHUn, Lo opiy MM
CpefHee 3Ha4YeHne, MM Lop cp= ; Dhuap op=
Tabnuuya 3
CeueHue 1 CeueHue 2
HapyxHbin guameTp InockocTb n3mepeHust IMNOCKOCTb M3MepeHus
1-5 2-6 3-7 4-8 1-5 2-6 3-7 4-8
1
M3mepeHHoe 5
3Ha4veHune, Dygpij, MM 3
CpenHee 3HayeHue
B C€Y4eHUN, Dyap opjy MM

CpenHee 3HayeHue,
Duiap cp, MM
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4. HapyxHbin anameTp MY B NpoaonbHON NNockocTn yctaHosku M3A, Droa o (ONpeae-
nsetcsa npu ycraHoske NOA no guameTtpy)

Tabnuua 4
HapyxHbin guameTp CeueHue 1 CeueHue 2
M3mepeHHoe 3HayeHune, ;
Dnaaij, MM 3

CpepnHee 3Ha4yeHue B ce4eHnm, Dnsp opj, MM

CpegHee 3HayeHue, Dpsa o, MM

5. KoadhpurumeHT nckaxkeHnsa akyctmdeckom 6asbl

D
Kg = M3Acp _

DHap cp
0,985 < Ks < 1,015

6. TonwwmHa cteHkn NY, her o

Tabnuua 5
CeyeHue 1 CeyeHue 2
HapyxHbIn guameTp TOYKM N3MepeHmns TouYKM n3MepeHust
2 4 6 8 2 4 6 8
1
N3mepeHHoe >
3Ha4veHwue, he jj, MM 3
CpegHee 3HaveHue
B cedeHunn, he; cpi, MM
CpegHee 3HadeHue, hg; ¢p, MM

7. NonoxeHwne BpesHbix NOA Ha NY (onpeaensieTca npu MoHTaxe MN3A Ha LY Ha obbek-
Te).
7.1. Yron HakrnoHa akyCTU4eCcKoro kaHana, o

Tabnuua 6

Yron HaknoHa
aKyCTM4YeCKOro kaHana

MN3A1.1|TM3A1.2|M3A2.1|M3A2.2|N3A3.1|TTOA3.2|13A4.1|N3A4.2

M3mepeHHoe

3HavyeHue,

ai, rpag

CpenHee 3HaueHue,

o, rpag
7.2. CmelueHune akyctnyeckoro kaHana Xi;/ X,/ Xg/ X4 = / / / MM
7.3. basa npubopa, Ls (pacctosiHne Mexay u3nyvaroLmmm nnockoctammu napsl MN3A)
Le1112= MM; L63132 = MM;
Leot22=___ MM; Lesta2=___ MM
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8. OceBas 6asa npubopa, Ls (paccTosiHne Mexay LeHTpaMm n3ny4datoLLmnx niocKocTen
napbl M3A Bgonb ocn NY)

Los 1.1-1.2= MM;  Log 3132 MM;
Los 21227 MM;  Log 4142 MM
9. OKkBMBaneHTHas LWEepPOXoBaTOCTb BHYTPEHHUX cTeHoK LY, d, = MM

10. MNMapameTpbl U3MEPAEMON XNOKOCTH.
10.1. Tvn xugkoctn

10.2. TemnepaTtypa XUOKOCTU: MakcumarbHas °C
MUHMMarbHas °C
cpedHaAa (tyake + twan)/2 = °C
10.3. KuHemaTtunyeckasa BA3KOCTb XWOKOCTH, v = m%/c
11. XapaKkTepuCTUKM CUrHanoB 1 napaMmeTpbl kaHana 06paboTkn ynbTpa3ByKOBbLIX CUTHa-
nos
Tabnuua 7

3HayveHne napameTpa B KaHane c
napon M3A

HanmeHoBakue napameTpa MOAT1A- | MOA2.1- | NOA3A- | OA41-

N3A1.2 | M3A2.2 | NM3A3.2 | NTOA4.2

1. UsoHA

2. NnnHa kabenen ceasn BI-MNM3A, m

12. MapameTpbl KaHana namepeHus
12.1. CmeweHune Hyns, dTy = MKC
12.2. JononHutenbHasa 3agepxka, Pyo, = MKC

MpumevaHue

rlpe,El,CTaBVITeJ'Ib opraHnsauunmn-npon3BoanTend nyCcKoHanago4HbIX pa60T
/ /

noanucb [)%[6)

« » 20 r.

rlpe,El,CTaBl/ITeJ'lb 3akasuuka

/ /
noanucb [)7[6)
« » 20 r.
oc. noBeputesnb
/ /
noanucb [)%[6)
M.IM. « » 20 r.
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NMPUNOXEHUE E. KnuHematnyeckasa BA3KOCTb BoAbl

Tabnuua E.1

t,°C

v -10°°

t,°C

v -10°°

t,°C

v -107°

t,°C

v -107°

t,°C

v -10°°

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

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

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

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

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

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

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

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

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

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

t — Temnepatypa Bogbl, °C

Vv — KUHeMaTn4ieckad BA3KOCTb BOAhlI, MZ/C
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NMPUNOXXEHUE X. CkopocTb ynbTpa3sByKa B Boae

1. CKOpOCTb pacnpocTpaHeHus yrbTpasByka 3aBUCUT OT TemnepaTypbl U
AaBneHusi B Tpybonposoge. CKOpoCTb yrnbTpassyka Npu pasnmyHbiX
3HaYeHUsAX TemnepaTypbl BoAbl U aTMOCcepHOM AaBneHun npuseneHa

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

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

0 1402.7 20.0 1482.7 40.0 1528.9 60.0 1551.0 80.0 1554.5
0.5 1405.2 20.5 1484.2 40.5 1529.7 60.5 1551.3 80.5 1554.4
1.0 1407.7 21.0 1485.7 41.0 1530.5 61.0 1551.6 81.0 1554.2
1.5 1410.1 21.5 1487.1 41.5 1531.3 61.5 1551.8 81.5 1554.1
2.0 1412.6 22.0 1488.6 42.0 1532.1 62.0 1552.1 82.0 1553.9
2.5 1415.0 22.5 1490.0 42.5 1532.9 62.5 1552.4 82.5 1553.8
3.0 1417.3 23.0 1491.4 43.0 1533.7 63.0 1552.7 83.0 1553.6
3.5 1419.7 23.5 1492.8 43.5 1534.5 63.5 1552.9 83.5 1553.5
4.0 1422.0 24.0 1494.2 44.0 1535.0 64.0 1553.0 84.0 1553.3
45 1424.2 24.5 1495.6 44.5 1536.1 64.5 1553.5 84.5 1553.2
50 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 1430.9 26.0 1499.6 46.0 1537.8 66.0 1553.8 86.0 1552.5
6.5 1433.1 26.5 1500.9 46.5 1539.3 66.5 1554.6 86.5 1552.6
7.0 1435.2 27.0 1502.2 47.0 1540.1 67.0 1554.9 87.0 1552.4
7.5 1437.4 27.5 1503.4 47.5 1540.9 67.5 1555.1 87.5 1552.3
8.0 1439.5 28.0 1504.7 48.0 1540.3 68.0 1554.4 88.0 1551.5
8.5 1441.5 28.5 1505.9 48.5 1542.5 68.5 1555.7 88.5 1552.0
9.0 1443.6 29.0 1507.1 49.0 1543.3 69.0 1556.0 89.0 1551.8
9.5 1445.6 29.5 1508.2 49.5 1544.1 69.5 1556.2 89.5 1551.7
10.0 1447.6 30.0 1509.4 50.0 1542.6 70.0 1554.8 90.0 1550.5
10.5 1449.5 30.5 1510.5 50.5 1543.1 70.5 1554.9 90.5 1550.2
11.0 1451.5 31.0 1511.7 51.0 1543.6 71.0 1554.9 91.0 1549.9
11.5 1453.4 31.5 1512.8 51.5 1544.1 71.5 1555.0 91.5 1549.6
12.0 1455.3 32.0 1513.9 52.0 1544.6 72.0 1555.0 92.0 1549.3
12.5 1457.2 32.5 1515.0 52.5 1545.1 72.5 1555.1 92.5 1549.0
13.0 1459.0 33.0 1516.0 53.0 1545.6 73.0 1555.1 93.0 1548.7
13.5 1460.9 33.5 1517.1 53.5 1546.1 73.5 1555.2 93.5 1548.4
14.0 1462.7 34.0 1518.1 54.0 1546.5 74.0 1555.1 94.0 1547.9
14.5 1464.5 34.5 1519.1 54.5 1547.1 74.5 1555.3 94.5 1547.8
15.0 1466.2 35.0 1520.1 55.0 1547.6 75.0 1555.3 95.0 1547.5
15.5 1468.0 35.5 1521.1 55.5 1548.1 75.5 1555.4 95.5 1547.2
16.0 1469.7 36.0 1522.1 56.0 1548.2 76.0 1555.0 96.0 1546.5
16.5 1471.4 36.5 1523.0 56.5 1549.1 76.5 1555.5 96.5 1546.6
17.0 1473.1 37.0 1523.9 57.0 1549.6 77.0 1555.5 97.0 1546.3
17.5 1474.7 37.5 1524.8 57.5 1550.1 77.5 1555.6 97.5 1546.0
18.0 1476.4 38.0 1525.7 58.0 1549.7 78.0 1554.8 98.0 1544.9
18.5 1478.0 38.5 1526.6 58.5 1551.1 78.5 1555.7 98.5 1545.4
19.0 1479.6 39.0 1527.5 59.0 1551.6 79.0 1555.7 99.0 1545.1
19.5 1481.1 39.5 1528.3 59.5 1552.1 79.5 1555.8 99.5 1544.8

AnekcaHgpoB A.A., TpaxTteHrepy
CTBa BOAbl Npu aTMocdepHoM aasneHun. M. M3gatensCcTBO cTaHgap-
ToB, 1977, 100c. (TocynapctBeHHas cnyxba ctaHgapTHbIX CNPaBOYHbIX

AaHHbIX. Cep. MoHorpadgun).
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Mpu ncnonb3oBaHnN pacxogoMepa Ans N3MepeHns pacxoga n oobema
BOAbl B cCUCTEMax BOAO- M TEMMOCHaGXeHUs CKOPOCTb YrbTpasByKa
onpegensieTca No AaHHbiM Tadbn.>XK.2 metogom NUHENHOW MHTEepnons-
LUuKM No TemnepaTtype n SaBrneHnio B COOTBETCTBUN C (POPMYIION:

Cr—C
Cit=Cp+ ~2— -1 '(t—tl), L <t<t
-1

roe C; — CKOpPOCTb yNnbTpa3sByka B XWOKOCTWU, MpoTekawLwen no tpybo-
nposoay, M/c;

C1 — TabnnMyHoe 3HayeHne CKOpOCTM ynbTpa3Byka Npu TemnepaTty-
pe 1 AaBneHn MeHbLUNX, YeM U3MEpPEHHbIEe, M/C;

C, — TabnuyHoe 3HayYeHne CKOPOCTM ynbTpasByka nNpwu TemnepaTy-
pe 1 gaBneHum 6onbLlnX, YeM U3MepPEHHbIe, M/C;

t — Temnepartypa Boabl B Tpybonposoge, °C;
t1, t, — TabnnyHoe 3Ha4veHne Temnepatyp, °C.

NMPUMEYHAHWE. U3mepeHna TemnepaTtypbl U AaBfneHUs BoAbl B
TpybonposoAe AOMKHbI BbINOMNHATECA C MOrpeLlHocTbio He 6onee
+ 0,5 °C n £ 0,5 MlNa cooTBETCTBEHHO.

Tab6nuua X.2

t=2°C

t=4°C t=5°C t =10 °C t=20°C t=30°C

P, MMa| c, m/c |P, MIMa| c, m/c |P, MMa| c, m/c |P, MIMa| c, m/c |P, MMa| c, m/c |P, MIMa| ¢, 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]0.09494[1447.32] 0.0986 |1482.40]0.09585(1509.18

MpoagonxxeHne Tabnuubl XK.2

t=75

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

P, Mla

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

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

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

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

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

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

5.0978 | 1564.72 | 5.0968 [1553.73] 5.0973 |1515.53] 5.0968 [1477.39]5.0961 | 1343.47

0.09843 | 1555.06 | 0.09936 [1543.07] 0.2731 |1503.63] 0.4915 |1464.80] 1.5891 | 1330.47

Anexkcarngpos A.A., Jlapkun [.K. QkcnepumeHTanbHoe onpeaene-
HWe CKOpPOCTW ynbTpassyka B LUMPOKOM AnanasoHe TemnepaTtyp v JaB-

nenunn. XypHan "TennoaHepreTtuka", Ne2, 1976, cTp.75.
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3. Mpun oTcyTcTBMM TabnuL 3aBUCUMOCTM CKOPOCTU ynbTpasByka OT TeM-

nepaTypbl XWOKOCTU CKOPOCTb YrbTpa3Byka MOXET onpenensitbcs C
nomMoLbio nNpucnocobneHuns, nsodbpaxeHHoro Ha puc.>K.1. Henocpea-
CTBEHHO nepea M3MepeHMEM CKOPOCTWU ynbTpasByka KOpMyc npucno-
cobneHus (ckoba cTanbHas) norpyxaeTcsi B UCCrieayemMyto XnakocTtb, a
TONWMHOMEpP HacTpamBaeTCs ANA U3MEPEHUS CKOPOCTU ynbTpasByka.
3ateM ynbTpasByKOBbIM TOSLLMHOMEPOM MPOM3BOAUTLCA Henocpen-
CTBEHHOE NU3MepeHne CKOPOCTH ynbTpasByka.

[Ons n3amepeHnss CKOpOCTU YyrbTpasByka B XXUOKOCTU BO3MOXHO
Takke npumeHeHue npubopa YC-12 UM (LLO 2.048.045 TO) wnu Ton-
LLIMHOMEPOB APYrMX TUMNOB.

Kabenb curHanbHbIN

Mpeo6pasoBartensb
— Nn112-5,0-12/2-b

[l B3NETYT

50+0,2

Ckoba cTtanbHas

35

Puc.)X.1. MpucnocobneHne AN uU3MepeHUsi CKOPOCTU YynbTpa3Byka B

XUOKOCTW.
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NMPUNOXXEHUE UN. U3mepeHne yrna HaknoHa akyCTU4YeCKOro Ka-
Hana ¢ NoMoLLbLI0 NpPUcNocobneHuns

1. Tlpn oTcyTCTBUM yrnomMepa U3MEpeHue yrria HakrnoHa akKyCTUYecKoro
KaHana MOXHO BbIMOMHATb C UCMOMb30BaHMEM npucnocodbnenus. MNpu-
cnocobnenne npegcrasnseT cobon NPAMOYrofibHUK pa3smepoM He me-
Hee 150 x 300 MM, M3rOoTOBSIEHHbIN U3 TBEPAOrO FIMCTOBOro Matepuana
(cTeknoTtekcTtonuTa, cTanu M 1.4.) C pasmeTkon. PasmeTka npeacras-
nset cobon ABe napannesnbHble NUHUK, OTCTOSLWMe Apyr OT Apyra Ha
paccTosiHuM He MeHee 100 MM M nepneHauKYnNspHbIe OCHOBAHWUIO —
MeHbLUEeN CTOPOHe NpsiMoyroribHuKa (puc.A.1).

2. [Ina npoBefeHusi naMepeHun Heobxoammo yCTaHOBUTbL npucnocobrne-
HWe Ha TpybonpoBog Takum obpa3om, 4TOObl OCHOBaHWE MSIOTHO NpwU-
nerano K Hapy>XHOW NOBepPXHOCTU Tpybonposoda napannenbHO NUHUNK,
npoBeaeHHOM BAONb ocu Tpybonposoaa (cm. n.5.4.1), a ero nnockocTb
— K Hapy>XXHOW MOBEPXHOCTU LUTaHMN, NPonyLLEeHHON Yepes3 naTpybku.

Ha npucnocobneHnn npoBoAUTCA §NUHWUA, napannenbHas ocwu
wTaHrn. 3 ToYkM nepeceyeHns gaHHOW NUHUM C OOQHOW M3 napan-
nenbHbIX NMUMHUI OMycKaeTca nepneHankynap Ha gpyryt. OTmevaroTcs
TOYKM MepeceyeHnss 3TUX NMHMIA C NapannenbHbIMU AMHUAMW NPUCHO-
cobneHuns (puc.n.2).

3. NamepstoTtca anvHbl oTpeskos |OA|, |OB|, |AB| wTaHreHunpKkynem.
. OB| OA| OA|
Bbuncnsworea sinoa=———, ctgo =—, COSo =—, WUCMNOJSb3y-
/AB OB| |AB|
eMble Ons BblYUCMEHUA 3HayveHust napametpa «OceBasi 6asa» no
dopmyrnam n.5.4.4 HacTosALEN MHCTPYKLUMN.

[, 2100 mm; 15 > 150 mm; |3 > 300 mm
Puc.U.1 Puc.n.2
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NMPUNOXXEHUE K. OnpepneneHune cmeweHns Hyna dTo u 4ONONHU-

TenbHOW 3agaepXku P,,, Ha cTeHae
NM3A1.1 NM3A1.2

v [

CteHa AnA onpeaeneHus
dT,

B3NETMP ©
( [ ) cmmreeer
oo
[N

\ Ka6enb N3A-BN /

Puc. K.1. OnpeneneHune cmewweHnsa dT, c noMmoLlbiO cTeHAa.

1. MNMpwn onpepeneHun dTo 1 Poon. Ha cTeHae OOMKHbI UCMOMNb30BaTLCSA
COOTBETCTBYIOLWMI KaHan namepenust Bl1, napa MN3A n kabenun csasm
BIM-MNM3A, koTopble 6yayT CMOHTUPOBaHbI HA 0ObEKTE ANA AaHHOro Ka-
Harna namepeHus.

2. MNapa MNM3A yctraHaBnuBaloTCA Ha CTeHA Takmm obpas3om, 4Tobbl pac-
CTOSHWE MeXAy U3ny4varolmmMm NOBEPXHOCTAMU Obiflo paBHO paccTosi-
HUIO L.

CTteHp 3anonHgaeTcs paboyen XUOKOCTbIO (BOAOW).

3. OTkpbiBaeTca meHio HacTtponkn / OcHoBHble napameTpbl / NapameT-
pbl Y un yctaHaBnuBalTCs 3Ha4YeHWUs NapamMeTpoB, KOTopble Obinu
onpeaeneHbl Ha O6bekTe:

- Lokp (onvHa OKpY>XHOCTHN);
- heT (TonwmHa cTeHku);
- L6 (6a3a npubopa);
- Lo6 (oceBas 6a3a).
4. PacxogomMep HacTpamBaeTcd Mo napaMmeTpam NpuHMMaemMoro curHana.

5. OnpegensaeTcsa 3HadYeHne cMmelleHns Hynga pacxogomepa dTo No meTo-
Avke, NpuBeeHHON B pasaesie 6 HacToALWeN NHCTPYKLNK.

6. OnpepgenseTca 1 BBOOUTCH B pacxogoMep 3Ha4yeHue CKOpOCTU yrbTpa-
3BYyKa B XMAOKOCTU (BOAE), 3anonHswowen cteHg. Onpenendercsa 3Hadve-
HWe OOMNONHUTENbHOW 3adepXku Pgon NO MeToguke, npuBedeHHOW B
pasgene 6 HacTOSLLEN MHCTPYKUUN.
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NMPUNOXXEHUE J1. TexHonorua npuBapku natpybka ansa ycraHoB-

Ku Bpe3Horo MN9A

HacTtoswas TexHonornsa cocrtaBreHa B Lenax obecrneyeHns Kaye-
ctBa cbopku Ml pacxogoMepoB M UCKNIOYEHUA CO34aHUSA aBapUHOM
CUTyaLmu Nocre BbiNOMHEHNA HEOBX0ANMbIX COOPOYHBLIX paboT.

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

MHCTPYKUMN MO MOHTaXy Bblpe3aloTCA ra3om Heobxoaumble OTBEPCTUA.

MPUMEYAHNE. CeapHon wWOB ycTaHaBnMBaeMoro natpybka He
OOJIMKEH nonagaTth Ha CBapHble WBbI TPy6.

. MNocne npoBepkn 1 NOAroHKN ycTaHOBOYHOW ocu [MOA BbINnonNHAeTCs 3a-

YMCTKa CTEHOK TPyObl [0 MeTannMyeckoro Grecka Ha pacCcTOSAHUU He
meHee 50 MM B Kaxaylo CTOPOHY OT KpaeB OTBEPCTUS.

. C nomouwbto wraHrm BI105.98-154 yctaHaBnmBaeTtca natpybok B23.01-

00.02 Ha npuxBaTKax.

MpuxBaTkn BbiNONHAT anektpogamm YOHW 13/55 nnun aHanormny-
HbIMU CEPTURULMPOBAHHBIMU 3NEKTPOAAMM, NPeAHa3HaYEeHHbIMU ANS
ceapku ctanen Ct10+C120 nnu ctann Ct15IC.

. MNocne KOHTPONbHOW BbIBAPKM MPOM3BOAMTCS MOSHasi NpuBapka ycTa-

HOBIEHHbIX AeTanemn.

NMPUMEYAHWE. K cBapoyHon paboTe gonyckalTcs OUniomMupo-
BaHHbIN CBapPLUMK, BapMBLUNIA KOHTPONbHbIE 06pa3Lbl, KOTOPbLIE MPOLLN
UCnbITaHMs B COOTBETCTBMM C «[1paBunamm aTTectauumn CBapLiMKoOB» U
PTM-1M-C83.

. CBapLMK 3a4ymLlaeT LWOB, KNenMnUT 1 NpeabsaBrsieT ero pykoBoAMTENO

pabor.

. PykoBoanTenb paboT no okoH4YaHMK CBapku obecneymBaeT NpoBeaeHue

rmapaBnNYeCcKnMX WUCMbITAHWA BHOBb BbIMOSIHEHHbBIX LUBOB B COOTBET-
cTBumn ¢ «lpaBunamm yctponcTtea Tpybonposogos» n PTM-1M-C83.

Mpwn ycTaHoBKe pacxogoMepoB Ha TpybonpoBoaax B npedenax Ko-
TenbHbIX, MMetowmx nacnopta no P-03-94, pykoBoautens pabot obs-
3aH BHECTU U3MEHEHUS B NAcnopT A0 3aBepLUEHNS MYyCKOBbIX pabor.

Cnucok nutepaTypbl

)

1. Tpybbl cTanbHble 6e3woBHbIE ropaveaedopmmpoBaHHble. TOCT 8732-

78. CopTameHT.

2. Tpybbl cTanbHble anekTpocBapHble npsmMowoBHble. TOCT 10704-76.

CopTameHT.

3. Tpybbl cTanbHble co cnvpanbHbiM WwWBoM. [OCT 8696-62. CopTaMeHT.
4. MpaBuna aTTectauuu ceapLlimkoB. YTB. 16 mapta 1993 r. [T TH Poccum.
5. MNpaswuna yctponctea un 6esonacHon akcnnyaTtaumm TpybonpoBoaos na-

pa n ropsyen Bogpl. NN610-573-03. YT1B. noctaHosneHnem Ne90 TTH
oT 11.06.2003 r.
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NMPUNOXXEHUE M. KoHCTpyKUMA cTpyeBbINpAMUTEnNA

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

a) TonwwmHa nnaTbl CTPyeBbINPsIMUTENsI paBHa AMaMeTpy OTBEepCTUi; B
3aBMCMMOCTW OT MaTtepuana nnata MOXeT COCTOSATb U3 O4HOW UMW He-
CKOJbKMX NNacTuH;

0) BCce AnameTpbl OTBEPCTUI B NnaTe O4MHAKOBbI;

B) 6onee nnoOTHO OTBEPCTUS pacnpeneneHbl B LeHTpe nnatbl, 6bonee pea-
Ko no nepudoepum;

r) OTBEPCTUSA CO CTOPOHbI BXOAA NOTOKa MMEKT dpacKu.

0,13-D
a
o
H..
o
X —+-—- O
D — eHympeHHul Ouamemp mpyboripogoda, 8 KOMopbIU

ycmaHaenueaemcsi CmpyeebIrnpsiMumerns.

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

2. [Ins cHWXeHWst Beca 1 Konuyectsa Matepunana MOXeT UCMNofb30BaTbCH
CTpyeBbINpAMUTENbL noToka tvna B (puc.M.2), BbinonHsembi no cre-
AyoLWMM npasuniam:

a) B OTBEPCTMSA NnaTbl BCTaBMeHbl TPyOKu;
0) onnHa Tpybok paBHa anameTpy Tpybok;
B) BCe AuaMeTpbl OTBEPCTU B NNnaTe OANHAKOBbI;

r) bonee NNOTHO OTBEPCTUS pacnpeneneHbl B LeHTpe nnatbl, bonee pea-
KO no nepudgepuu;

[) OTBEPCTMS CO CTOPOHBI BXOAa NOTOKA MMEIOT dhacKu.
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D

Puc.M.2. Cxema cTpyeBbINpaAMUTENA NOTOKa TMna B.

3. PaameTka OTBEPCTUM B CTPYEBLINPAMUTENAX NoKa3aHa B Tabn.M.1.

Ta6bnuua M.1. KoopanHaTtbl OTBEpPCTUN B CTpyeBbinpaAMuTensax tTuna Auv B
(D — BHYTpeHHWI anameTp Tpybonposoaa)

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

4. CTpyeBbINnpAMUTENb YCTaHaBNMBaeTCca B TpybonpoBo Ha pacCTOsiHUM
1+2Dy TpybonpoBofa OT nocrnegHero rno noToKy MeCTHOro CornpoTuB-
nenus. MNpu ycTaHOBKe CTpyeBbINpAMUTENSA Tpebyemasa AnvHa npsamMo-
nHenHoro y4yactka nepeg N3A onpepensieTcsi, Kak paccTosHWe OT
rmapasnuyeckoro conpotusneHunsa go MNaA.
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NMPUNOXXEHUE H. KoHcTpyKuma BCTaBKM B TpybonpoBoAa AnA
yCTaHOBKM HaknagHbix MN3A

CBapka 7

1 - mpybornposod; 2 - KpbiwKa 8HympeHHe20 cmakaHa;, 3 - ¢briaHey,
BHympeHHe20 cmakaHa;, 4 - KpernexHbii 6orm; &5 - Konbuesasi
npoknadka; 6 - HapyXHbIU cmakaH, 7 - rrnaHka KperneHus 19A; 8 -
naHey HapyxXHo20 cmakaHa, 9 - eHympeHHulu cmakaH; 10 -

denxamenk rinaHku kpenneHusi N3A; 11 - euHm kpernneHus [13A.
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NMPUNOXEHMUE IN. PekomeHaauuu no npMMeHeHU0 CMa3Kn npu

ycTaHOBKe HaknagHbix MN3A

1. Cmasky tuna «Jluton-24» NOCT 21150-87 unu aHanornyHble nMTUEBbIE

CMas3Ku pekoMeHOyeTCsl UCMoNb30oBaTb NPy TemnepaType KOHTPONupy-
€eMOW XnakocTtn He bonee 50°C.

. Mpun TemnepaTtype KoHTponupyemon xmngkoctn bonee 50 °C pekoMeH-

AyeTcsa Ucnorb3oBaTb CUMMKOHOBYIO cMmasky DC-4 «Dow Corning» nnu
TepMoobpaboTaHHbIE NMNTUEBLIE CMa3KM.

[MepeyeHb cma3o0kK, KOTOpble MOryT nogsepratbcsi TepmoobpaboT-

Ke, pexxum TepmoobpaboTku, a Takke HasHa4YeHne CMa3oK NpUBEAEHbI
B Tabn.lM.1.

Tabnuua .1
MapameTpbl pexxuma
Temneparypa . TEepMoobpaboTKu
HanmeHoBaHue cmasku KORTPOIVIPYeMOM Tun M3A Bpems
XUAKOCTN, Temneparypa | oy
°C, He bonee Bblaepxku, °C Hg SeHe’e ’
Jlnton-24 .
FOCT 21150-87 160 HaknagHoun 150 5
Loctite 8102 160 HaknagHom 180 3

)

3. TepmoobpaboTka npoBoANTCA creayowmm obpasom: cmaska HaHOCUT-

CSl Ha Cyxyl MeTanfvyeckyro (He MeAHYyH) NMOBEPXHOCTb CMOeM TOof-
LLUMHON He Bonee 1 MM M BblAEpPXXMBAETCH NPU COOTBETCTBYIOLLEN TEM-
nepaTtype B Te4eHNE yKa3aHHOro BPEMEHW.

Mocne TepmoobpaboTknm cmaska ynakoBbIBAaeTCHA B Cyxyk Tapy C
NMOTHO 3aKpbIBaOLLENCS KPbIWKOW. [1ns XxpaHeHUst CMasKku XenaTtenbHO
npegycMoTpeTb pasMeLLeHre B Tape nakeTa C cunukarenem.

im_mr.5xxd _docl.11
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