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HacTosiwaa MHCTpyKuMs onpegensieT nopagok MOHTaXa U LEeMOH-
Taxa Ha obbekTe (y3ne yyeTa) pacxogoMepa-CyeTymka yrbTpasByKO-
Boro «B3JIET MP» c uudpoBori o6paboTKoM CUrHamnoB WCMOMHEHUN
YPCB-510 u, -520 u, -522 u, -542 u, -544 u. lNMpn npoBeneHun paboT
HeobXxoQMMO TaKKe pPYKOBOACTBOBaTbCA AOKYMEHTOM «Pacxogomep-
cyeTuuk ynbTpassykoson «B3JIET MP». UcnonHeHua YPCB-5xx u. Py-
KoBOACTBO no akcnsyatauum» B12.00-00.00 P3.

MEPEYEHb MPUHATbLIX COKPALLEHN

DN - AnaMeTp YCNOBHOIo npoxoaa;

BK - 6r1IoK KOMMYTaLNK;

B - BrTIOK MCKpPO3aLLNTDI;

Bl - BTOPUYHbIA n3MepuTenbHbIN NpeobpasoBaTtens;
ny - N3MEpPUTENBHbI Yy4aCcToK;

M - NepBUYHbIN NpeobpasoBaTesib pacxoaa;
My3 - «lpaBuna ycTponcTBa aneKTpoyCTaHOBOKY;
M3A - npeobpasoBaTtenb 3MEKTPOAKYCTUYECKUI;
PO - PyKOBOACTBO MO 3KCMnyaTaumm;

Y3C - ynbTpa3ByKOBOW CUrHam;

YyC - YCTPOWCTBO cornacyollee;

o4 - 3KCNyaTauMoHHasa JOKYMeHTaums.
BHUMAHMWUE!

1. Ona moHTaxa Bpe3HbiX [MOA (3aBMHYMBaAHMA B MOHTaXHble naTpyobku)
AOMKEeH UCNONb30BaTbLCA POXKOBbIN TapuUpPOBaHHbIN K4 C pasMepom
3eBa 36 MM. Ycunume 3ataxkm — ot 8 0o 9 H-m.

2. [Onsa pemoHTaxa Bpe3Hbix [MOA (BbIBUHYMBAHMS N3 MOHTaXHbIX NaTpyo-
KOB) [OIMKEH WMCMOMb30BaTbCHA POXKOBbLIA raeyHbl KoY C pa3mepoM
3eBa 36 MM.

KATEITOPUYECKN 3AMNPELAETCA vicnonb3oBaHue npwu ge-
MOHTaxe [NM3A MHOro MHCTPYMEHTA, TaK Kak 3TO MOXET NpMBECTU K pas-
repmeTmnsauum NI3A (OTBUHUMBAHMIO BHYTPEHHEN BTYIKN) 1 OOpbIBY CUT-
HanebHoro kabens (cm. puc.b.10). [Npu HeBbINONHEHUN AaHHOro Tpebo-
BaHunA narotosutens HE HECET rapaHTUHbIX 0053aTEeNbCTB.

3. He ponyckaeTtca npuctynatb K paboTte ¢ pacxogoMepoMm, He 03HAaKOMUB-
LUMCb C 3KCNIyaTaunoHHON JOKYMEHTaumen.

4. Tlocne 3aBepLUEHMS BCEX MOHTAXHbIX M NYCKOHaNago4YHbIX paboT Heob-
XOAMMO OTOCNaTh 3aBEPEHHYI0 KOMUIO NPOTOKOMA B MHXEHEPHO-TEXHM-
yeckun ueHTp AO «Banet».
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1. MEPbI BE3OINACHOCTH

1.1. K npoBeaeHunto paboT N0 MOHTaXy (4eMOHTaXxy) pacxogomepa gonycka-

eTcs nepcoHan:

npoLueawmnin obyyeHne Ha NPeanpUSTUN-UIrOTOBUTENE U NOMYYMBLUNIA
cepTudmKaT Ha NpaBoO MPOBEAEHUS AAaHHOrO Buaa paboT Ha obbekTe
yCTaHOBKM pacxof4oMmepa;

- UMEIOLLNIN npaBo Ha rnpoeegeHune pa60T Ha 3NTIEeKTPOYyCTaHOBKaX C Hanpy-

>kxeHnem go 1000 B;

3HAKOMbIN C IOKYMEHTALMNEN Ha pacXxoAoMep U BcrnomoratenbHoe 060-
pydoBaHue, ncrnonb3yemMoe npu nposeneHum pabor.

1.2. Mpu npoBeaeHun paboT c pacxogoMepPOM onacHbIMU dhakTopamm SBs-

HOTCA:

HanpsXKeHne NepeMeHHOro Toka ¢ AeNCTBYILWNM 3HaYyeHreM o 264 B
yactotom 50 Nu;

- fasneHue B Tpybonposoge (ao 25 Mrla);
- Temnepatypa paboyen xmngkoctm (o 350 °C);
- Apyrne dakTopsbl, CBsi3aHHbIE C Npodunem u cneundumkon obbvekTa, roe

npon3BoaAnNTCA MOHTaX.

1.3. MNepen npoBegeHnem pabot HeobxoamMmo yb6eamTbesl C MOMOLLLIO U3Me-

puTenbHoro npubopa, 4Yto Ha TpybonpoBoae OTCYTCTBYET OonacHoe AN
XXM3HU NEPEMEHHOE U NOCTOSIHHOE HanpsiKeHue.

1.4. B npouecce paboT No MOHTaxy, NyckoHanaake UM AEMOHTaXy pacxo-

[oMepa 3anpeLuaeTcs:

Npon3BOANTb MOAKMIOYEHMS K NMPUOOPY, NEPEKITHYEHNs] PEXMMOB pa-
60Tbl NPU BKIIOYEHHOM MUTAHUM;

BbINOMHATL paboyne onepaumm Ha yvactke TpybonpoBoaa, Haxoasiue-
rocs Nof AaBrneHnemM;

- UCMNONb30BaTh 3N1EKTPONPUBOPLI N ANEKTPOMHCTPYMEHTLI 6e3 noaknoye-

HNA UX KOpNyCcoB K Marncrtpann 3allnTHOro 3a3eMrieHund, a T1akke Uuc-
noJsib3oBaTb NnepeyuncrieHHble yCTpOIZCTBa B HEUCINPaBHOM COCTOAHUMN,

- UCNOJSb30BaTh 3aHyrNeHne BMECTO 3aLUMTHOMO 3a3eMIIeHus.
1.5. Mepen Tem, Kak NoAknuMTL NPUOOP K 3MEeKTPUYEeCcKoW CeTU NUTaHus

Heobxoanmo Kopnyc pacxogomepa coenHUTb C Marncrtparbio 3alliunT-
HOro 3a3emMJieHunA.

BHUMAHMUE! lMeped nodknovYeHUeM K Ma2ucmpasau 3aujum-
HO20 3a3eMJieHuUs1 Heo6xodumo y6edumbcsi 8 omcymcmeuu Ha Hel
HanpsKeHUsl.
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2. MOAroTOBKA K MOHTAXY

2.1. nqa yctaHoBKM pacxogomMepa Ha obbekTe Heobxoaumo:

- Hann4yne cBoboAHOro yyacTka Ha TpybonpoBoae ANs MOHTaXa nepBuY-
Horo npeobpasoartens pacxoga (M) unu ycraHoBkn npeobpasoBaTte-
nen anektpoakyctuyecknx (M3A);

- Hanmume NpsIMOSIMHENHbIX Y4acTKOB TpybonpoBoaa Tpebyemon AnvHbI
00 1 nocne Mmecta yctaHoBku M3A;

- HanNu4Me Mecrta ns pasMmeLLeHns BTOPUYHOrO n3mMepuTenbHOro npeob-
pasosaTtens (Bl1) pacxogomepa.

2.2. TpaHCnOpPTMPOBKa pacxogoMepa K MEeCTy MOHTaXa AO0JSPKHA OCYLLECTB-

NATLCSA B 3aBOLCKOW Tape.

lMocne TpaHCNOPTUPOBKM pacxogoMepa K MECTY YCTaHOBKM MpU OT-
puuaTenbHOM TemnepaTtype U BHECEHUSI €r0 B MOMELLEHNE C MOSOXMN-
TenbHOM TemnepaTypon BO m3bexaHwe KOHAeHcauuu Bnarm HeobXxo-
AMMO BblaepXaTb pacxogomMep B yNakoBKe HE MeHee 3-X 4acoB.

Mpwn pacnakoBke pacxogomepa NPoOBEPUTL Er0 KOMMIIEKTHOCTb B CO-
OTBETCTBUM C NACMOPTOM Ha AaHHbIA Npnbop.
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3. TPEBOBAHUA MO MOHTAXY

3.1. TpeboBaHUA NO yCTaHOBKE NepPBUYHOIo npeoodpa3o-
Batensa u N3A

3.1.1. Obwume TpeboBaHUs
3.1.1.1. B mecte yctaHosku [ (M3A) gomkHbl cobntogatbes cnegytowmne ycno-
BUS:
- [aBreHue XUOKOCTU U pexuMbl dKChyaTauum TpybonpoBoada UCKMo-
YyaloT razoobpasoBaHue U/vnu ckonneHve rasa (Bosayxa);
- BHYTpeHHU o6bem [l B npouecce paboTbl omkeH bbITb BECb 3anos-
HEH >XMOKOCTbIO;
- OTCYTCTBYIOT, NIM60 MUHMMATbHbI MyNbCaLUn U 3aBUXPEHUS XXUAKOCTH.
Mn (M3A) ponyckaeTcss MOHTUPOBATbL B rOPU3OHTarbHbIA, BEPTU-
KanbHbIA UNK HaknoHHbIM Tpybonpoeoa (puc.1). Mpwu atom MMM (M3A) He
[AOMMKHbI pacronaraTtbCs B CaMOW BepXHeW TOo4ke yyacTka Tpybonpo-
BoAa. Hambonee nogxoasdiiee MecTo Ans MOHTaXa npy Hanmymm — BoC-
Xogawmm, nnbo HMXKHUI y4acToK Tpybonposoaa.

M3A > N3A .
) @
*

Puc.1. PekomeHayemble mecTta yctaHoBku 1.

3.1.1.2. Pa3HOCTb BHYTPEHHUX AMaMeTpoB TpybonpoBoda U U3MEPUTESIbHOMO
y4yacTtka [l B mecTax CTbIKOBKM He fosrpkHa npesbiwaTtb 0,05-DN ans
NpsAMbIX M3mMeputenbHbix yyactkoB (MY) n 0,1-DN gna WY tuna U-
KONeHo.
3.1.1.3. lMpwn ntobBbIX cxemax YyCTaHOBKN U crnocobax 30HONPOBaHMS ONSA UCKIO-
YEHUs1 BUSIHUS BO3MOXHbIX OTITOXKEHMWI U CKOMMEHWI ra3a He PeKoMeH-
pyetca yctaHaenmeatb [ Takum obpasom, 4ytobbl NMOA okasanuch B
CaMoW BEPXHEN UM HMXKHEN TOYKE OKPY>KHOCTM MOMNEpPEevHOro ceyveHuns
Tpybonposoaa.
3.1.1.4. MNpofonbHbIn yron ycTaHoBKM Bpe3Hbix [MOA B npsiMonuHenHsin Y 6 mo-
XeT 6bITb oT 20° go 70°, pekoMmeHayemoe 3HaveHne — ~ 45°. [pogonb-
HbI/ Yron yCTaHOBKM Bpe3HbIX [TOA 6 — 3T0 yron mexay oCbio BPE3HOro
M3A (HanpasneHnMeM pacnpocTpaHeHNs yrbTpa3ByKOBOIO fly4a) 1 noc-
KOCTblO, NepnenaukynapHoro ocu Tpybéonposoaa (puc.5). Mpu DN>2000
AnanasoH OONyCTMMbIX 3HAYEHUA NPOAOSNbHOMO yrna yCTaHOBKM BpE3-
Hbix M3A onpefensieTcs xapakrepuctmkamm obbekta pasmeryeqHms M.
3.1.2. PaameweHune napbl NOA npyn ogHONY4eBOM 30HANPOBAHMM
Mpwn yctaHoBke NOA no guameTpy pekoMeHayeTcs pacnonaraTb nx
Takum obpasom, 4Tobbl NpogonbHas niockocTb M3A (NNockocTb, Npo-
xogswasa vepes napy MN3A Bgonb ocu TpybonpoBoga) cocTtasnsna c
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BepTukanbto yron f = 45°+10° (puc.2). BoamoxxHo pacnonaratb NM3A ro-
PU30OHTarsbHO.

Puc.2. PekomeHayembie nonoxeHusi napbl N3A npu yctaHoBKe no Aaua-
MeTpy (oaHoNy4YeBOEe 30HAUPOBaHMUE).

3.1.3. PaameweHune nap N3A npu gByxny4eBOM 30HANPOBaAHUM

Mpwu aByxnyyeBom 3oHAMpoBaHuKM MNI3A pekomeHOyeTcs ycTaHaBnm-
BaTb Ha [l no aBym xopaam (puc.3).

N3A1.1 NaA1.2
(M3A2.2)

(M3A1.1) (MN3A1.2)

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

Puc.3. NonoxeHune nap Bpe3Hbix MIA npu yctaHOBKe no xopaam (AByxny-
YyeBOE 30HAUPOBaHMUE).
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[onyckaeTcsa yctaHoBKa Bpe3HbIX U HaknagHbix MNOA Ha [ no gva-
meTpam (puc.4). Mpu atom napbl N3A ana Z- n V-cxem MoryT pasme-
LLaTbCs KaK B pasHblX, Tak N B OAHOW NpoaonbHon nnockoctn. O6o3Ha-
YeHunss B cKoBkax COOTBETCTBYIOT BapuaHTaM pasmelleHus nap NOA B
OZHOW NPOAONBHOM MIIOCKOCTN.

Ha puc.5 nokasaHo nonoxeHue asyx nap N3A B ogHOM NPOAONbHOM
NMOCKOCTH.

M3A2.1
(MOAT 1 n 11A2.2)

M3A1.1
(MOAT.1 n N13A2.2)

N3A2.2 NaA1.2
(MOA1.2 n NOA2.1) ! (M3A1.2 W MAA2.1)

napa N3A1.1-Nf19A1.2 — 1-0 nyy
napa N3A2.1-[15A2.2 — 2-0 nyy

Puc.4. NonoxeHusi nap Bpe3HbIX U HaknaaHbIX N3A npu ycTaHOBKe no Ana-
MeTpam (AByxJly4eBOe 30HAUPOBaHMue).

Nn3A1.1 Mn3A2.2 MnaA1.2
- - 1
. 4 \ -
\ / . ./
\. _/ '\ /.
x '\
7/ N\ RS
0 -\ / \_
. ./' \.
O] agh
MN3A2.1 MnaA1.2 MN3A2.2

Lns V-cxembl emopbie napbi [OA usobpaxkeHb! wumpuxoeoul SIuHUEU.

Puc.5. NMonoxexue nap MNI3A ana Z- n V-cxem npu pasmeLleHnm ux B OQgHOU
NpoAoNbHOM NITOCKOCTU (ABYXJly4YeBOe 30HAMPOBaHMue).
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3.1.4. PasmewyeHue nap MN3A npu yeTbipexsiy4eBoM 30HOMPOBaHUMU

Mpn YyeTbipexnyyeBoM 30HANPOBaAHUN Napbl Bpe3HbIX NM3A ycTaHas-
nueatoTcsa Ha M no YeTbipeM cpegHepagnycHelM xopgam (puc.6), T.e.

No YeTblpe JaTynka B ABYX pasHblX ceveHusx TpybonpoBoaa. Mopsigok
pacrnonoXeHust ny4en MoxeT OblTb 0BpaTHbLIM.

NaA1.2 M2A3.2 Nn3A4.1 NMaA2.1
] ) MaA1.1 .
(N9A4.2) (N3A2.2) N9AL1 ( ) (MOA3.1)
(M3A2.1) (M3A4.1)
NnaA4. naA2.1
NaA3.1 nsal1 12 2 M3A2.2 NaA4.2
(N3A1.1) (M3A3.1) :
(N3A2.1) (MOA4.1) (M3A3.2) (M9A1.2)
BUA CBEpPXY BU CHU3Y

BUA C Topua TpyObl

X1, X2 = (0,4820,52) R

napa MN3A1.1-NN13A1.2 — 1-t nyy,; napa N3A2.1-[1GA2.2 — 2-U nyy;
napa N3A3.1-[13A3.2 — 3-U nyy; napa N3A4.1-[15A4.2 — 4-0 niyy

Puc.6. NonoxeHue nap Bpe3Hbix N3A npu ycTtaHOBKe NoO cpeaHepaau-
YCHbIM XopAaMm (YeTbipexsy4yeBoe 30HAUPOBaHMe).
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3.2. TpeboBaHUA K ANTMHE NPSAMOSIMHENHbIX Y4aCTKOB
TpybonpoBoaa

3.2.1. [Ins HopmanbHOM paboThbl pacxogomepa 40 NepBOro M nocne nocneg-

Hero no notoky M3A AomkHbI ObITb NPAMONIMHENHbIE YY4aCTKM TpybGonpo-
Bofa cooteeTcTByowen anuHbl ¢ DN, paBHbiM DN 1IN, MuHnmanbHble
3Ha4YeHUs OTHOCUTESNBHOW ANWUHbI MPSMOSIMHENHBIX Y4aCTKOB AN pas-
NNYHBIX CXeM ycTaHoBku [MOA 1 BUAOB rmapaBfivyeckoro conpoTusre-
HWS NPY TUMNOBOM MOHTaxe npuseaeHbl B Tabn.A.1 MNMpunoxeHns A, npu
OTKITOHEHNAX OT TUNOBOIrO MOHTaXa ANs ABYXITy4eBOW CXeMbl 30HOMPO-
BaHusA — B Tabnuue A.2.

AnvHa npsmonuHenHoro yyactka L (mMm) onpegenserca no dop-
Mmyne:

L=N-DN,
roe N — oTHocuTenbHasa AnvHa, BblpaXeHHas konvyectsBom DN u yka-
3aHHas B Tabn.A.1 nA.2;

DN — gnameTp ycnosHoro npoxoaa Nl unu Tpybonposoaa B mecTte
ycTaHoBKM MOA, Mm.

BHUMAHME! lpu usmepeHuu pacxoda peesepcusHO20 Momoka
ece [13A siensiromcs nepebIMU MO MOMOKY U OJIUHbLI MPSMOJIUHEU-
HbIX y4acmkoe OGOJKHbLI OrnpeoesisimbCsi, UCX00s1 U3 3Mo2o oJio-
JKeHuUsl.

Ecnn npu npegnonaraemom pasmewyeHum N3A He obecneymBatoTca
AJIMHBI NPAMOSIMHENHBIX Y4aCTKOB, YKa3aHHble B [punoxeHun A, moxeT
ObITb NpoBeaeHo obcnegoBaHue obbekTa Ansa onpeneneHnsa BO3MOXHO-
CTK pa3paboTkn nHANBMAYarbHON METOAMKN BbINOSTHEHUS U3MEPEHUI C
y4EeTOM YCITIOBUN U3MEPEHUS HA AaHHOM OObekKTe.

3.2.2. AnviHbl NPpSMOSIMHENHbBIX YY4aCTKOB AN rMapaBfiMd4eckoro conpoTmsrie-

3.2.3.

HUS Buaa «TepmonpeobpasoBaTernlb COMNPOTMBMEHUS B 3aLUTHON
rnb3e» onpeaensatTcsa No ABYM nocnegHum ctpokam Ttabnuy MNpuno-
XeHua A (ans 3arnyweHHOM BPes3Kn) Npu BbINOSHEHUN YKa3aHHOIO B
Tabnuuax cooTHOLUEHUSs

D+ / Ds > 0,1,
roe Dr — guameTp 3almMTHOM rMib3bl TepMonpeobpasoBaTernisi COnpoTMB-
NEHNs, MM;

Ds — BHYTPEHHUN AnameTp TpybonpoBoaa, MM.

MPUMEYAHWE. Mpu cooTHoweHun Dr / De < 0,1 gna tepmonpeod-

pasoBaTens CONpPOTUBMEHUS B 3aLUUTHOM MMnb3e, a Takke Npu COOTHO-
weHun DN1 / DN < 0,1 anga 3arnylweHHOM Bpe3kM AonyckaeTcsa AfivHa
npaAMonnHenHolx yyactkoB 0,5-DN go nepBoro v nocrie rnocnegHero
M3A.
CyxatoLliee yCTponcTBO Buaa «gvadparma» unm «conno BeHTypu», a
Takke nobas 3agBuKKa OTHOCATCA K BUAY MOPaBIMYECKOro CONpPoTUB-
neHusi, 0603HaveHHoro B Tabnuuax MNMpunoxeHus A Kak perynupytoLas
3aBUXKa.

3.2.4. lpwn ycTtaHoBKe B TpybonpoBoa nepen nepBuyHbIM npeobpasoBaTtenem

ctpyeBbinpamutensa (MpunoxeHne ) BO3MOXHO COKpalleHME ANUHbI
NpAMOnMHENHOro yyactka Ha Bxoge [l B aBa pasa.
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3.2.5. ina pacxogomepa c [1GA, ycTaHOBMEHHbIMU BOOMb OCU MPSIMOro OT-
peska LY Tuna U-koneHo, TpeboBaHnsa kK Heo6XxoauMowm AfiMHe NpsAMOnu-
HelHbIX y4acTkoB Tpybonposoaa o 1 nocne [Nl He ycTaHaBnmBaTCS.
TpebyeMble TeXHUYEcKMe U MeTpoSorMyeckme XxapakTepucTuku pacxo-
aomMmepa obecneymsaroTcs KOHCTpyKumen LY tnna U-koneHo.

3.3. TpeboBaHUA K pa3MeLLUeHNI0 BTOPUYHOIo U3mepu-
TenbHOro npeobpasoBartens

B mecTe pasmeuleHus Bl gomkHbl obecnevmBaTthbes:
- YCINOBUSA 3KCnsyaTaumm B COOTBETCTBUM C TpeboBaHUAMM aKCnnyaTaum-
OHHOW OOKyMeHTauuu;
- BO3MOXHOCTb MOAKMIOYEHNSA pacxogoMepa K Marnctpanu 3almnTHOro 3a-
3eMIeHus;
- Hanuyune ceobogHoro goctyna Kk BI.

12

// B3/IET



4. MOHTAX PACXOOOMEPA C NEPBUYHbBIMU
NMPEOBPA3OBATENSAMMU

4.1. MoHTaX nepBUYHOro npeobpasoBartens

4.1.1. Ana moHTaxa [N B TpybonpoBoa MOXET NOCTaBASATbCA NPUCOELUHU-
TenbHaa apMaTtypa: OTBeTHble pfiaHLbl U KOHYCHble nepexobl (ecnu DN
nepBu4HoOro npeobpasosatens MeHblle DN TpybonpoBoaa, B KOTOpbI
Oynet yctaHasnusatbces [111).

4.1.2. Nepepn Hayanom paboT Ha TpybonpoBoae B MecTe yctaHoBku [ y4acTkm
Tpy6, KOTOpbIE MOTYT OTKITIOHUTLCA OT COOCHOIO MOMOXEHNS nocre pas-
pes3aHust TpybonpoBoaa, cneayeT 3akpenuTb.

4.1.3. ns MoHTaxa B TpybonpoBog, pnaHuoBaHHbIN M1 1 oTBETHLIE hnaHubI
cobupaloTca B eAMHYI0 KOHCTPYKLUIO.

1 2 1 3

e

CeapHoli wos

1 — omeemHsbIt pnaHeuy,; 2 — 11 (NY); 3 — mpyborpoesod

Puc.7. CoopHo-cBapHas KOHCTPYKUMSA ANA yCTaHOBKU chnaHuoBaHHoro MMM
(WY) B Tpy60onposoA.

Mpw Hanu4nn pasHnubl guameTpoB Tpybonposoaa n NY anga nepe-
xo4a oT b6onbllero BHYTPEHHEro AnameTpa Tpybonposoaa K MeHbLLEMY
BHYTPeHHEMY anameTpy MY MOXHO MCNONb30BaTh KOHYCHbIE Nepexoabl.
Mpn 3TOM ANVHBI NPAMOSIMHENHBIX Y4aCTKOB MeXAY KOHYCHbIMU Nepexo-
aamu n Y pomkHbl 6bITb HE MEHee, yka3aHHbIX B Tabn.A.1 nnu A.2.

4.1.4. B BbibpaHHOM mMecTe 0CBOBOXOEHHOIO OT XUAKOCTN TpybonpoBoaa Bbl-
pes3aeTcsl y4acTok HeobxoauMoW OfvHbI U1 BMECTO HEro BBapuBaeTcs
KOHCTpYKUMA ¢ ornaHyoBaHHbIM M1 vnn seapHon IM1M1. MNpun aToM Hanpas-
nexHwe ctpenku Ha MM gomkHO coBnagaTth C HanpasfieHMEM NOTOKa UK
NPsSIMbIM HanpasfeHMeM AN PEBEPCUBHOIO NOTOKA.

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

Mpn mMoHTaxe B TpybonpoBog BBapHoro [l ¢ ycTaHOBNEHHbIMU
M3A B npouecce cBapku cnegyeT obecneunBatb Temneparypy B Mecte
yctaHoBku NMOA He 6onee 100 °C.
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4.1.5. CBapka 9neMeHTOB KOHCTPYKUWUKW, a TakkKe CBapka KOHCTPYKUAW WUNU
BBapHoro [l ¢ TpybonpoBogoM AOMKHa OCYLLECTBASATLCA B COOTBET-
ctBun ¢ NOCT 16037 «CoeanHeHust cBapHble CTanbHbIX TPybonpoBo-
noBx». [pn aToM JomkHa obecneunBaTbCs COOCHOCTb BCEM KOHCTPYKLMUK
N nriockonapannensHOCTb doriaHueB, Mexay KOTOpbIMW yCTaHaBnuBa-
etca M1

4.2. MOHTaX BTOPUYHOIo U3MepuTesibHOro npeoodpasoBa-
Tensa

KpenneHune Bl BbINONHAETCA C y4eTOM YCTAaHOBOYHbLIX pa3Mepos,
yKasaHHbIX B NpunoxeHuun b.

4.3. dneKTPOMOHTaX pacxoaomMepa

4.3.1. Mpwn nogkntodeHun MI3A k Bl Heobxoaumo cobnogatb CoOOTBETCTBUE
AAaHHOMY KaHany naMepeHus ero coctaBHbix Yacten: M1 (M3A), yctpon-
ctBa cornacywouwero (YC) — npu Hanudunn, 6noka kommyTtauum (bK) n ka-
Genewn ceA3un.

3aBoackue Homepa [M1, M3A, YC, BK ¢ ykasaHnem kaHana namepe-
HWS cogepXaTcsa B nacnopTax Ha pacxodoMep M Ha NepBUYHbIE NPeob-
pasoBaTenu pacxoaa.

4.3.2 OneKTpoOMOHTaX KoakcuanbHbIMU kKabenamm
B pacxogomepax ¢ 6n10KoM KOMMYyTaLumu, cogepkaLliemM TOMbKO KOM-
MyTauUMOHHbIe anemMeHThl (pucyHkn b.3...5.6) B kayecTBe kabernen cBs3u
NPUMEHSATCA KoakcuanbHble kabenun. MapkupoBka kabenen cBsisu
napbl M3A BbINONHAETCA 3TMKETKAMN OL4HOrO LIBETA, Ha KOTOPblE HaHe-
CeHbl 0OHa Unu ABe nonepeyYHbIX Nonockl 6enoro useTa.
LiBeT aTnkeTkn 0603HaYaeT NPUHAONEXHOCTb K KaHany n3aMepeHus:
- YepHbI — kaHany Ne 1;
- cepbIn — kaHany Ne 2;
- rony6on — kaHany Ne 3;
- CMHUIN — KaHany Ne 4.
OpHa 6enast nonepeyHasn nonoca 0603HavYaeT NPMHAANIEXHOCTb Ka-

6ensa ceasm MNOA1, aose 6enblie nonepeydHble nonockl — NM3A2 13 napsol
kabenewn, NMerLNX 3TUKETKN OQNHAKOBOIO LBETA.

Mecta yctaHoBkn NM3A Ha nameputernbHbix ydacTtkax (M) moryT
MapkupoBatbcs Hagnucamu: «M3A1» n «M3A2», 0603Ha4aoLWMMN Npu-
HagnexHocTb cooTBeTCcTBYOWEMY [NMOA napbl.

4.3.2. MNpoknagka kabensa nutaHus pacxogomepa n kabenen ceasu BII-NOA,
BINM — BHewWHWe ycTponcTBa (Mpu UX Hanmynumn) AosMKkHa ObiTb BbINOSHEHA
C Y4€eTOM YCITOBUI 3KCnnyaTaunm pacxogomepa.

Hanpumep, MoryT ncnonb3oBatbca Mapku kabenen BI1-MNM3A:

- PK75-2-21, PK75-2-22, PK75-2-22]1, KBC®-75 (cToponnacr,
tmax = 200 °C);
- PK75-2-11, PK75-2-12, PK75-2-13 (nonnaTuneH, tmax = 85 °C).
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4.3.3. DNEeKTPOMOHTaX MHOIOXUITbHbIM Kabenem

B pacxogomepax ¢ 6510kOM KOMMyTaLMK, C UHTETPUPOBAHHOW CXe-
MO NoMexo3aLnLLEeHHOCTN NNMHUKN cBA3N (pucyHkn b.7...6.10), B kade-
cTBe kabens ceasn bK-BI moxeT ncnonb3oBatbca 8-Mu XnnbHbi (4 BU-
TbiX Napbl) kabenb mapkn CMNELIAH S/FTP Cat 7A Hr(A)-HF 4x2x0,64
npounssogcrtea OO0 HIIM «Cneukabenby». [lonyckaeTcst uCnonb3oBaHne
APYron mapkun kabens ¢ aHanorm4yHbIMM XapakTepucTmkamu.

OpHo3Ha4vHOCTb noaknoveHna NMOA K COOTBETCTBYIOLWEMY KaHany
namepeHna obecneymBaeTcs LLBETHON MapKMPOBKOW Xun Kabensi:

- KpacHbIn + 6enbin — MN3A1.1;

- CUHUN + Benbin — [13A1.2;

- 3eneHbIn + 6enbin — M3A2.1;

- KOPUYHEBLIN + Benbin — NOA2.2.

Mpn yeTbipexnyyeBomM 3oHaMpoBaHum MNMOA3.1, NMBA3.2, NM3A4.1 n
M3A4.2 nogknoyarTCa aHanorMyHo BTopbiM kKabenem yepes cobCcTBeH-
HbI 6ITOK KOMMYTaLUMN.

Mecta yctaHoBku [MOA Ha mameputenbHbix ydactkax (M) moryT
MapkupoBaTtbca Hagnucamn: «MOA1», «M3A2y», «M3A3» n «[M3A4y,
o603HavaLWmMMM NPMHAANEXHOCTb COOTBETCTBYOWEMY MOA napsbl.

B ogHoKaHanbHOM MCMOMMHEHMM pacxo4oMepa He MCNoSib3yeMble
ABe BUTbIX Napbl kabens obpesatoTcs.

4.3.4. Kabenu cBasun n ceteBon kabenb No BO3MOXHOCTU KpensTca K cTeHe. Ce-

TeBOW kabenb npoknagbiBaeTca otaenbHO He 6nwxke 30 cMm OT ocTanb-
HbIX kKabenen. [1ns 3awmnTbl OT MEXAHNYECKMX NOBPEXAEHUIN PEKOMEHAY-
eTcq Bce kabenu pasmelwiatb B MeTannndeckon Tpybe nnu metannopy-
KaBe.

HE [JOMYCKAETCA npoknagbiBaTb kabenn Bl — MN3A n curHanb-
Hble Kabenu BHELIHNX CBA3en BONU3M CUMOBbLIX LENen, a npn Hann4mm
SNEKTPOMAarHUTHbIX MOMEX BbICOKOrO YPOBHSA (Hanpumep, npyu Hanun4mm
TUPUCTOPHOrO perynsatopa) 6e3 yknagkm ux B 3a3eMIeHHbIX CTanbHbIX
MeTannopykaBax unvm meTtannumyeckmx Tpybax.

MeTannopykasa (Tpybbl) AOMKHbI ObITb 3a3eMEHbBI TOSNIBKO C OAHOWN
CTOPOHbI — CO CTOPOHBbI BI.

HE PEKOMEHLYETCA npyn ncnonb3oBaHUN HECKOSbKMUX pacxono-
MepOB NpoknagbiBaTbh He3alwmweHHble kabenn BI-N3A Ha paccTosiHun
6nvxke 1 m gpyr ot gpyra.

4.3.5. He pekomeHayeTcsa MU3ObLITOYHYKO 4YacTb kKabenen cBopaymBaTb KOSb-

4.3.6.

Lamu.

BHUMAHME! He ponyckaeTca n3aMeHsaTb AnnHy kabenen BIM —M3A
Anga pacxogoMepos, noctaensiemMblx B komnsiekte c [1M1.
Mepen nogkntoveHnem KoHubl kabenen B cootBetctBum ¢ FTOCT 23587
3a4niaroTca OT usonaumm Ha gnvHy 5 mm 1 obnyxusatotca. Kabenn
NponycKalTCa Yepe3 repMoBBOAbI M NOAKN0YaTCs K pasbemam Bl n
BK B cooTBeTCTBUM CO cxemamu, npuBeaeHHbIMU B [NpunoxeHuu I

4.3.7. Bo nsbexaHue onnaBneHnUs NonmaTUNeHoBoOW N3onaumm KoakcmanbHOro

kabens cesasu Bl — MN3A (Hanpumep, PK75-2-13) He fonyckaeTcs kaca-
Hue TpybonpoBoaa ¢ ropsyven Xnakoctblo. Heobxoanmo Tennonsonupo-
BaTb TpybonpoBog B MecTax KacaHusi, nnbo ncnonb3oBatb APYron Tun
kabena (Hanpumep, PK75-2-22).
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4.3.8. Heob6xoanmocTb 3aWmMTHOro 3a3emMrneHus npnbopa onpenenseTcs B Co-
OTBETCTBMU C TpeboBaHuAMM rmnasbl 1.7 «[paBun ycTponcTea anekTpo-
ycTaHoBOK» ([1Y3) B 3aBUCMMOCTU OT HaNpsKeHUst NMTaHUsA 1 yCroBUi
pasmeLleHnsa npmnbopa.

3awmTHOE 3asemMrneHne, a Takke 3asemMnsiollee YCTPOMCTBO
AOJDKHbI YAOBNETBOPATL TpeboBaHuam 1Y 3D. Bo nsbexaHne otkasa npum-
B6opa He JonyckaeTcs B KayecCTBe 3alUMTHOrO 3a3eMISIeHUss UCNOSb30-
BaTb CUCTEMY 3a3€MSIEHMS MOSTHNE3ALUNTHI.

B cooTtBeTcTBUM C [TYD 3a3emMnaAoWwnn npoBOAHUK, COEANHAIOLLNIA
npnbop C 3a3emMnsLWwnM YCTPONCTBOM U BbINOSHAEMbIA MeOHbIM NPO-
BOIOM C MEXaHW4YEeCKOM 3alUUTON, OOIMKEH UMETb CEeYEHUE He MeHee
2,5 MM2, 63 MexaHU4ecKkon 3aLuTbl — He MeHee 4 MM2. 3a3eMnaLLnA
NPOBOAHUK NOAKNYAETCS K Knemme 3asemnenus Brl.

4.3.9. [Inga 3aWwuTbl IMHUN CBA3M U 3NIEKTPONUTaHMs npnbopa oT pa3psgoB Mos-
HUN peKoMeHOyeTCs MpUMEHeHue cneuuanbHblX YCTPOWCTB 3aluuThl,
Hanpumep, ycTponcTeo 3awmnTtHoe DTR1/24/1500 npounasogcTea onpMbl
AO "Xakenb Poc".
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5. MOHTAX HAKNAAHbIX M3A HA OENCTBYIO-
LM TPYBOMNPOBO[

5.1. Tpeb6oBaHuA K TpybonpoBoay B MecTe MOHTaxa MNIA

5.1.1. TpybonpoBog B MecTe ycTaHOBKMU [MOA formKeH oTBevaTb CrieayroLlmm
TpeboBaHUAM:

- OTKIMOHEHMEe BHYTPEHHEro AnameTpa TpybonpoBoaa B MeCTEe YCTaHOBKM
M3A He gomkHo npesbiwaTtb 0,015 oT cpeaHero BHyTpEHHEro AgnameTpa
TpybonpoBoaa;

- Ha TpybonpoBoae He OOMKHO ObiTb CTbIKOBbIX LLUBOB, BMATUH U APYrnx
nospexaeHun;

- Ha NPAMOSIMHENHBbIX y4acTKax OO M nocrie mecta yctaHoBku [MOA He
AOIMKHO ObITb 9NEMEHTOB, BbI3bIBAOLNX BO3MYLLEHME MOTOKA >KUAKO-
CTWN.

5.1.2. lNepen HavyanomMm paboT MO MOHTaXy pacxofoMepa pekoMeHayeTcs no-
NyYnTb OaHHble Ha pabouyo Xuakoctb (pabounn gnanasoH pacxona,
TemnepaTtypbl U BA3KOCTU) U cepTudukat Ha TpybonpoBoa (CTaHAapThbl
Ha Tpyby, maTtepuan, pa3mepbl, CPOK 1 YCINOBUA 3KCMyaTaummn).

[na pacxogomepa ¢ HaknagHbiMu N3A pekomeHayeTcsl OLEHUTb Ka-
YecTBO TpybonpoBoaa 1 MecTo YyCTaHOBKU MNMI3A C TOUYKM 3pEHUSA MPOXOXK-
AEHUN yNbTpa3BYKOBLIX konebaHum n obecneveHnsa Tpebyemoro ypoBHs
NPUHUMAEMOro curHana C MOMOLLbI0 MEPEHOCHOro YrbTPas3BYKOBOIro
pacxogomepa-cyetunka «B3JIET MPLL».

BHyTpeHHI00 NoOBEpXHOCTL TpybonpoBoaa B MecTe ycTaHoBKM [MOA
pPEKOMEHAYETCHA MOKPbIBaTb aKyCTUYECKM MPO3payvHbiM 3aLMTHLIM MO-
KpbITUEM, CTOMKUM NPOTMUB KOPPO3UU N OTIIOXKEHUN.

17
A B3/€T



5.2. OnpepeneHune napameTpoB U3MEPUTESIbHOIO y4YacTKa

[o Hayana moHTaxa N3A Ha gencTsytowmin TpybonpoBoa AOSKHbI
ObITb ONpeaeneHbl NnapameTpbl UAMEPUTENBHOIO y4acTka — OTpeska Tpy-
B6onposoaa, NnpegHasHayeHHoro ansa ycraHoBku M3A.

5.2.1. lpu onpegeneHnn napameTpoB U3MEPUTESNILHONO yyacTka MCMonb3y-
l0TCA CpencTBa U3MepeHus 1 npucnocobnenns, ykasaHHble B Tabn.1.
BmecTo ykasaHHbIX B Tabn.1 gonyckaeTca NpUMEHsTb Apyrne cpencraea
n3mepeHna n npucnocobneHuns, obecneunsaroLLne n3aMepeHne CooTBeT-
CTBYIOLLMX NapamMeTpoB ¢ TpebyemMon TOYHOCTLHO.

Ta6bnuua 1
HanmeHoBaHue u 1N 0603Haqume, rocT OcHoBHble MeTposiorn4eckme
obopyaoBaHus XapaKTEPUCTUKN
MeTp - rocTt427 LleHa gpeneHns 1 mm
MeTannIm4eckmnm
LUTaHreHUMpKynb LLI-M-500-01 TOCT166 OcHoBHas norpewHocTsb 0,1 MM
PyneTtka 3MK2-10AHT-1 TOCT7502 LleHa peneHnst 1 Mmm
Yrnomep YO, YO2 TOCT 11197 nnu OcHoOBHas NOrpeLLHOCTb
YT,YH TOCT 5378 He 6onee 5’
Tonwmtomep «B3NET YT» MorpewHocTb He Gonee 0,1 Mm
YyNbTPa3BYKOBOM TY 4213-040-44327050 ’
Ckoba rOCT 11098 LleHa geneHusa 1 mm
(KPOHUMPKYIb) (-) (-)
LUTaHra ¢ MOHTaXHbIMK
WNHA. narotoBneHuns -
BTYJ/IKaMu
Mpucnocobnexve
ANa n3mepeHuns yrna WHA. narotosneHus -
HaKnoHa

CpenctBa namepeHns 4ormkHbl ObiTb NCNPaBHbI, MOBEPEHbI Y UMETb
AEeNCTByOLNE CBNOETENBCTBA UM OTMETKN B (hopmynsapax (nacnopTax)
0 rnosepke.

Kpome ykasaHHbIX CpeiCTB U3MepPEHUs U NPUCNocobneHnm ncnonb-
3yeTcsa NPpodPUNMPOBaAHHbLIN YronokK, KapaHgaw Ans pa3sMeTku Ha meTarn-
nu4yeckux Tpybonposogax Unv MeTanindeckumn KepH.

Bce pesynbtatbhl UISMEPEHUIN U BBIYUCIIEHUI 3aHOCSTCA B MPOTOKON
¢ TouHocTbio 0,1 Mm. PekomeHayemasa dpopma npoTokona npuseneHa B
MpunoxeHun L.

B cny4vae, ecnn paboTbl BbINOMAHAKTCA B HECKOSIbKO 3TanoB, TO Ha
Kaxabl 3Tan MoOXeT 0pOpMIIATLCA OTAENbHbLIN MPOTOKOM, KOTOPbIN 3a-
BEpSAETCA COOTBETCTBYHOLMMU noanucamu. B aTnx npotokonax 3anos-
HAKTCH COOTBETCTBYHOLLME NMYHKTbI Y MPOYEPKUBAKOTCA T€ NMYHKTbI, MO KO-
TOpbIM paboTbl HA AaHHOM 3Tane He NPOBOAUSUCE.

5.2.2. OnpegeneHne cpeaHero 3HayeHnsa HapyxHoro anameTpa NY

CpenHee 3HadeHne HapyxHoro anameTtpa WY onpepensdetcsa kak
cpegHee apumeTnyeckoe pesynbTaToB U3MEPEHUN Hapy)XHOro Awna-
mMeTpa (MK ONVHbI OKPY>KHOCTUM MO HApYXXHOMY AMaMeTpy) B ABYX ceye-
HUsX ycTaHoBku NOA, nepneHankynsapHbix ocu LY. MNonoxeHne ceveHnn
Hame4vaeTca Ha TpybonpoBoae B COOTBETCTBMM C pUC.8.
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a) NOsIOXKEeHNe cevyeHn Npu ycTaHoBKe HaknagHbix NMOA
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no AnameTpy (Z-cxema) no xopae (Z-cxema)

6) nonoxeHne cevyeHu Npu yctaHoBke Bpe3HbiX MI3A (npu nNpoaonbHOM
yrne yctaHoBku [MOA 6 ~ 45°)

Puc.8. NonoxeHune cevyeHnn ansa pasmeweHuns NMNIA Ha NY.

5.2.2.1. OnpegeneHne cpegHero 3Ha4YeHnsa HapyxHoro guameTpa LY nytem ums-
MepEeHNA OSIMHbI OKPY>XHOCTU MO HapPY>XHOMY AnameTpy
PyneTkon BbinonHseTcsa onodckiBaHne LY no Tpu pasa B KaXXaom u3s
BblOpaHHbIX ceyeHun. PaccunTbiBaeTca cpefHee 3HayeHue LMVHbI
OKPY>XHOCTU B cedeHnax 1 un 2:

_ 2 Lo

okp cp1,2 — 3

L , MM,

rae Lokp cp1,2 — CpeaHee 3HayYeHue ANvHbI OKPYXXHOCTU B 1 M 2 cede-
HUK, MM;

Lokp i — OJIMHA OKPY>XHOCTU MPU i-TOM U3MEPEHWUM B j-TOM ceude-
HUK, MM.
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PaccuntbiBaeTcsa cpegHee 3HayeHue anuHbl oKpYXHOCTU NY Lokp cp:

_ LOKp cp1 + LOKp cp2
oKp Cp 2 ,

L MM.

OnpepensieTca cpefHee 3HA4YeHWE HapyxHoro auametpa WY
D hap cp:
Loxpcp

Hapcp — - , MM.

D

PesynbTaTtbl namepeHuin n BbIYNUCNEHNN 3aHOCATCA B NPOTOKOS.
5.2.2.2. OnpeaeneHue cpeaHero s3Ha4yeHust HapyXHoro gnameTpa LY nytem npsi-
MOro n3MepeHus anameTpa
Ha NY B Kaxxgom n3 BbIGpaHHbIX CEYEHMI OTMEYa0TCsl BOCEMb TO-

YeK, PaBHOMEPHO PaCMOSIOKEHHbIX MO OKPY>KHOCTM KaXOoro ceyeHus
(pnc.9).

Puc.9. NMNonoxeHune Touyek Ha cevyeHuax UY.

B nnockoctax 1-5; 2-6; 3-7 n 4-8 kaxkaoro cedeHust BbINOMHAETCs No
Tpy namepenusi. Npu namepeHnn ckobon (KPOHLMPKYNEM) HENOOBUKHbIN
Ly yCTaHaBNMBaeTCs B OTMEYEHHYI0 Ha noBepxHocTn MY Touky, a no-
ABWXHbIN NepeaBuraeTcsl OKOMo NpoTUBOMEXallen TOYKM OO Tex nop,
MoKa MOABMXHbIN Lyn CKOObI (KPOHUMPKYNS) MakCUMarnbHO He BblOBU-
HeTCA No HanpasBreHuto K nosepxHocTn LY. [lonyckaeTca NnpoBoaUTb U3-
MEpPEHUs1 C NOMOLLbIO KPOHLMPKYNS U PYNETKN.

CpepHee 3HayeHue HapyxHoro anameTtpa NY B ceveHnsx 1 n 2 pac-
cunTbiBaeTca no popmyne:
ZDHap ij

DHap cp1,2 :T ;» MM,
raoe: Duap cpt1,2— CpeaHee 3HayYeHne HapyxHoro anametpa LY B 1 n 2 ce-
YeHUU, MM;
Duap ij — HApy>XHbI agnameTp UY npu i-TOM naMepeHuun B j-TOM ceve-
HUKW, MM.
PaccuntbiBaetca cpegHee 3HayeHue HapyxHoro anametpa WY
D Hap cp-
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DHap cp1 + DHap cp2
Hap cp — 2 ’

D

PesynbTaTtbl namepeHuin n pacyeToB 3aHOCATCS B NPOTOKOJT.

5.2.3. OnpeneneHune cpeaHero 3Ha4yeHust HapyxHoro ganametpa MUY B npogonb-
HOW NJyI0CKOCTK ycTaHoBKK [MOA npu yctaHoBke MN3A no guameTpy

M3mepeHne HapyxHoro anameTtpa WY B nNpoaonbHOW MNOCKOCTU
ycTaHoBku MNM3A, npoxoasiien yepes mecta yctaHoBku M3A n ocb LY,
BbIMOSIHAETCS C NOMOLLIbO CkoObI (KpoHUMpPKYNs). Ha NY (Tpy6onposoae)
B KaXkOOM M3 BblOpaHHbIX cevyeHun 1 n 2 oTMeYarTCs TOYKM, B KOTOPbIX
npegnonaraetcsa ycraHoBka MN3A. B aTUX ToYkax Kaxkaoro ce4YeHuns Bbl-
NOMHSAETCA N0 TPU U3MEPEHUA HapYXHOro anameTpa. [pu namepeHun
HenoABWXHbIN Ly CKOObI (KPOHUMPKYMS) YCTaHaBNMBaAETCA B OTMEYEH-
Hyl0 Ha noBepxHOCTU WY TOuky, a NOABWXHbLIA NepenBuraeTcs OKomo
NpoTMBONEXaLLEen TOYKM 0O TeX NOop, NOKa NOABMXKHbIN Ly CKOBbI (KPOH-
LMPKYNS) MakcMmarbHO He BblABMHETCS NO HanpaBfieHUIO K NOBEPXHO-
ctn LY. [lonyckaeTca npoBOAUTb U3MEPEHUS C MOMOLLBIO KPOHUMPKYIS
N pyneTku.

CpepHee 3Ha4veHne HapyxHoro aametpa LY B BbIOpaHHbIX TOYKax
cevyeHun 1 n 2 paccumtbiBaeTca no popmyne:

ZDHGA i

DI'ISA cp1,2 = 3 ’ MM’

roe Dnisa cp1,2 — cpegHee 3HayeHue HapyxHoro agnametpa LY B npoaosb-
How nnockocTn NMN3A B 1 1 2 cevyeHun, mm;

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

PaccuntbiBaeTca cpegHee 3HavyeHWe HapyxHoro gnameTtpa WY B
npogonbHon nnockoctn MNM3A Dnisa cp:

Dn +D

2A

D cp1 M3A cp2 . MM.
M3A cp 2

Pe3yJ'IbTaTbI I/|3MepeHI/II7I N pacyHeToB 3aHOCATCA B NMPOTOKOJI.
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5.2.4. OnpepeneHune Ko dULNEHTa NCKaXKEHNS akycTu4eckomn 6asbl

Mo pesynbTatam namepeHun napametpoB LY onpepensiercs Koad-
PULMEHT UCKaXKeHUsA akycTudeckomn 6asbl pacxogomepa Ke:

Ks = Dnsa cp/ DHap cp.
MNocne atoro npoBepAeTCd BbINOJIHEHNE YCINOBUA:
0,985 < Ks< 1,015.

Mpy HeBbINOMHEHMM OAHHOTO YCNoBUSA BblOpaHHbIN y4acTok Tpybo-
npoBoAa NpU3HaeTCsl HEMPUIroAHbIM 41191 YCTaHOBKU Ha HeM [MOA ans ue-
nen KOMMep4ecKoro yyerta.

5.2.5. 'amepeHne TonwmHbl cteHkn 1Y

TonwmnHomMepoM BbINOSTHAOTCS MO TPU U3MEPEHMUS TONLLUMHBI CTEHKU
Y B Toukax 2, 4, 6, 8 (pnc.9) Kaxxaoro ceveHus.

CpenHee 3HayeHWe TOMWMHbI CTEHKM B ceveHusax 1 n 2 paccymThbl-
BaeTcsa no oopmyne:

h_.
Z CcTij MM

hCT cp1,2 = 12 ’ ’
rae her cp1,2 — cpegHee 3HadYeHue TonuwmHbl cTeHkn LY B 1 1 2 ceve-
HUWN, MM;
her j — ToNWKWHa cTeHkn MY npu i-TOM M3MepeHuu B j-TOM ceve-
HUWN, MM.
PaccuntbiBaeTcs cpegHee 3Ha4YeHue TOSLWMHbI CTEHKN NY:
h hCT cpl + hCT cp2
cTCp = f » MM.

PesynbTaTtbl namepeHuin n pacyeToB 3aHOCATCS B NPOTOKOJT.
5.2.6. OnpeneneHune sKBMBaneHTHON WwepoxoBatocTn NY
[aHHbIN NapameTp onpefensawT TOMNbKO nNpu yctaHoBke MOA no
anameTpy.

3HayeHne 3KBMBANEHTHOW LLEPOXOBATOCTM BHYTPEHHEN NMOBEPXHO-
ctn LY ds onpepensetcs no tabn.2 n 3aHOCUTCS B MPOTOKOS.
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Tabnuua 2

Matepuan Tun Tpybbl M COCTOsIHWME BHYTPEHHEN noBepxHocTn NY | ds, MM
TlatyHb, Meqp, aniomuHmg, HoBas 6e3 ocagkoB < 0,03
nracTMacchl, CTEKNO, CBUHEL]
HoBas becluoBHas:
- XONOAHOTAHYTast < 0,03
- ropayeTaHyTas <0,1
- NpoKaTHas <0,1
HoBaga ceapHas <0,1
C HesHaunTenbHbIM HarNeToOM PXXaB4YMHbI <0,2
Ctanb P>xaBas <0,3
BuTymMnHMpoBaHHas:
- HoBas < 0,05
- BGbIBLIAA B 3KCnnyaTaumm <0,2
OumnHKkoBaHHas:
- HoBad <0,15
- ObIBLLASA B 3KCMIyaTaumum < 0,18
HoBas 0,25
Y P>xaBas <1,2
YIyH C Hakunblo <15
ButymnHnpoBaHHas, HoBas < 0,05
AcBoLemeHT O6nuuyoBaHHas 1 HeobnuUoBaHHas!, HoBast < 0,03
HeobnuyosaHHas, B 06bIYHOM COCTOSIHUM 0,05

5.2.7. OnpegeneHne KNHeMaTU4YECKON BSA3KOCTU

[aHHbIN NapameTp onpegenseTcs n BBOAUTCSA B Npnbop TOMbKO npwu
ycTaHoBke MOA no guameTpy nnu Boonb ocu notoka (U-KoneHo).

KuHemaTtumyeckas BA3KOCTb AN BOAbl onpegensieTcs no Tabnuue
MpunoxeHna E. [1na aTOro BblIACHAETCA Anana3oH U3MEHEHUs Temnepa-
Typbl BOAbl B TpybonpoBoge B YCNOBUSX 3KCMnyaTaumu, paccymTbiBa-
eTCs cpeaHee 3HavyeHue TemnepaTypbl BoAbl 1 No Tabnuue onpenens-
€TCsl 3HaYeHMe KMHEMaTNYeCKon BA3KOCTU A4S 3TON TemnepaTtypbl. 3Ha-
YeHne 3aHOCUTCA B NPOTOKON.

Ana apyrux >KMOKOCTEW KMHeMaTudeckasi BA3KOCTb onpeaensdercd
cornacHo NOCT 8.025 vnun namepsaeTtcsa no otobpaHHom npobe BUCKO3U-
meTpom (BY, TOCT 1532).

5.2.8. 3HauyeHnsa gpyrmx napameTpoB, Heobxoaumbix Ansi paboTbl pacxono-
Mepa, onpeaensatTca nocne yctaHoBku N3A Ha NY (Tpybonposog). Me-
TOAVKa onpeaeneHns 3TMx NnapameTpoB U3NOXeHa B CreayoLwmx pasae-
nax HacCTosILLEero AOKyMeHTa.
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5.3. NMNopsapok paboT npn MOHTaXe HaknaaHbix NMIA

5.3.1. Ha WY B paiioHe ceveHnin 1 n 2 (puc.10), roe onpegensnicb napameTpbl

WY, 3aumwarotca 4o YNCTOro MeTanna ABa ydacTka NnoBepXHOCTU Tpybo-
nposoga. lMnowaab 3avnwaembix NAOWAA0K AOMKHA OblTb TaKow,
4YTO6LI NMAA MOXHO GbINIO NepeMeLLaTh NO 3a4MLLIEHHOW MOBEPXHOCTM Ha
paccTosiHne gnuHbl kopnyca MN3A B ntobyto CTOPOHY.

Mpn yctaHoBke OA no V-cxeme nnowiagky AOOSMKHbI pacnona-
ratbCs NoO OQHOM CTEHKe BAOSb TPybonNpoBoaa Ha paccTosiHUM, PaBHOM
DN, mexay cepeguHamu yyacTtkoB (BOosnib ocn UY), npu yctaHoBKe Nno
Z-cxemMe — Ha NpoTUBOMNONOXHbIX cTeHkax NY Ha paccTosHin 0,5-DN.

5.3.2. N3anyyvatowwasa nosepxHocTb 06omx MIA napbl cMa3biBaeTCst KOHTAKTHOM

cmaskoun. PekomeHgaLmm no NOAroToBKe U UCMOMb30BaHMIO CMa3ku Mpu-
BefeHbl B [NpunoxeHun J1.

OpawvH n3 napsbl MN3A, npuTupas, ycTaHaBNMBaeTCs B cepenHy 3a4n-
LLeHHOW nnowaakn B cootBeTcTBMM € puc.10 n 3akpennseTcsa ¢ NoOMo-
LLIbFO MOHTa)HOM CKOObI (kOoTOpasi 4ns 3TON Lenu JomkHa 6biTb NpuBa-
peHa k 1Y) nnm xomytom 13 ctansHom rubkom neHtol. Ha MY otmedaetcs
NoSIOXXeHNe pUCOK Ha BOKOBLIX CTeHKax aToro MN3A.

HanpasneHue [NonoxkeHne 3aunLleHHble [NonoxxeHve
rnoToka pucku MOA1 nnoLwaaxKuv puckm MNOA2
MoA1 MNoA2
< \ 4
| |
| |
. /| \
I |
| |
e - — - N A
I |
OCb | 1
Tpybonposoaa ! !
| [
KaGen BM-M3A1 / KaGenb BM-M2A2

Puc.10. NonoxeHue HaknagHbix MIA Ha TpybonpoBoae (npu ycTaHOBKe No

V-cxeme).

Apyron MNOA yctaHaBnuBaeTcs, NpuTMpas, B cepeanHy BTOpon 3a-
YMLLEHHOW NroLwagku n 3akpennsetcs Ha Y nubo ¢ nomoLbio, npuBa-
PEeHHON K Tpy6onpoBoaYy MOHTaXXHOM CKOObI, TMBO XOMYTOM U3 CTanbHOM
NEHTHI.

KpenneHne MN3A Ha noBepxHOCTb TpybonpoBoda MOXET NpPou3BO-
ANTBCS Takke Mpy NOMOLLM MOCTaBNAEMOro no 3akasy KOMMIieKTa MOH-
TaXHbIX YacTen, COCTOSILLEro M3 ABYX KPOHLUTEMHOB, CTArMBalOLLMXCS
LWINUIbKaMK 1 rarikamm ¢ Habopom TapenbyaTbix Wanb (cm. MpunoxeHne
K). M3A cukcnpyetca Ha TpybonpoBoae nNpuxnmMHbIM 6071 TOM Yyepes oT-
BEpCTME B BEPXHEM KPOHLUTENHE.

[nsa BbicOKOTEMMNEpPaTYPHbIX 4aTYMKOB (Mpy TeMnepaType nsmepse-
Mon xmakocTu cebiwe 150 °C) BMecTo cMasku pekoMeHAyeTCsa UCNosb-
30BaTb CBMHLIOBYIO NSIACTUHY.
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5.3.3. IamepseTtca oceBada 6a3a npubopa — paccTosiHNE MexXay aKyCTU4ECKUMU
ueHTpamn napbl MOA (puckamum Ha GOKOBbIX CTEeHKax) Baonb ocu LY.
Mpn yctaHoBske 3A no V-cxeme paccTodHne usmepsieTcs Henocpea-
cTBeHHo. [Npun yctaHoBke no Z-cxeme WY nocrnegosaTenbHO ONOSAChIBa-
eTCqa pyneTkon yepes OTMETKN NnosioxeHnsa pucok NMI3A1 n MNM3A2. lNpu
9TOM MO pyneTke No cTeHke TpybonpoBoaa NPoBOAATCSA NMUHUN 0 nepe-
ceyeHnsa c obpasylowen, npoxoasiwen Yepes npotmsonexawmn MIA
(ycrnoBHOM NMHMEN Ha NOBEPXHOCTM TpybonpoBoga, napannenbHON ero
ocun). PyneTkon namepsieTcst pacctoaHme mexay nonyayramv Baosnb 06-
pasyloLnxX U BblYUCHSETCS cpeHee 3HadeHne. PesynbTaT 3aHOCUMTCS B
NPOTOKOJT.
5.3.4. MNpun MoHTaxe HaknagHbix MOA onsa 2-ny4eBoro 30HAMPOBaHMS MOTOKA
onepaunn no n.n.5.3.1-5.3.3 BbINONHATCA AN Kaxaon napbl M3A.
5.3.5. TOA nogkntoyalTcs K pa3bemam cooTBeTCTBYtoLero kaHana Bl (Kanan
1 — KaHan 4) B COOTBETCTBMN CO CXEMOW COEOUHEHUsI pacxogomepa
(MpunoxeHune IN Takum obpasom, 4tTobbl cooTBeTCcTBYOWMIN NM3A pacno-
narancea nepsBbiM MO NOTOKY M Obln NOAKMOYEH K KOHTakTam PEAL.1,
PEA1.2, a gpyrow 13 napbl — BTOPbIM MO NOTOKY M Obln NOAKMOYEH K KOH-
Taktam PEA2.1, PEA2.2.
5.3.6. BknoyaeTtcsa nutaHne pacxogomepa. OTkpbiBaeTca mMeHio HacTtpoukum /
OcHoBHble napameTpsbl / MapameTtpbl UY 1 ycTaHasnmBaeTcs:
- LOKp — cpegHee 3HayeHune AnnvHbl OKPY>KHOCTU MO HApY>KHOMY AnameTpy
NY Lokp cp N DHap (Ouam. HapyXHbIW) — cpegHee 3Ha4YeHne Hapyx-
Horo anameTpa NY Duap cp;
- Dnaa— cpefHee 3HaveHne HapyXHoro anameTtpa 1Y B npoaonsHOM nioc-
kocTu MNM3A DrisA cp;
- Mart. cT. — maTepuan cteHku LNY;
- het — cpeaHee 3HaveHne TonwmHbl CTeHKN UY her cp;
- MaT. nok. — matepwuan nokpbitusa NY;
- hnok — TonwmHa nokpbiTna NY;
- d — 3Ha4yeHMe 3KBMBANEHTHOW LLEPOXOBATOCTU BHYTPEHHEN CTEHKN LY d3;
- v — 3Ha4YeHMEe KNHEMaTUYECKOM BA3KOCTU XNOKOCTU B TpybonpoBoae;
- U — 3Ha4eHne hasoBown ckopocTu napbl MN3A.
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6. MYCKOHAJIAAOYHBbIE PABOTDI

6.1. MNMepea Havanom paboT He0H6Xxo0AMMO NPOBEPUTL COOTBETCTBME NapameT-
poB yHKUMOHMpOoBaHUA (napameTpos [l 1 pacxogomepa, ykasaHHbIM
B nacnopTax unm nNpoToKonax) AaHHbIM, 3aHECEHHbIM B NamMsATb PacXo-
aomepa.

Heobxoanmo Takke NPOKOHTPONMPOBaTb COOTBETCTBUE UHANLMPY-
€MOro 3Haka pacxoga («+» Unn «—») peanbHOMY HanpaBreHUo NoToka
B Tpybonposoge. Ecnu nHamMumpyembin 3Hak pacxoga He coBnajaeT C
peanbHbIM HanpasneHneM, HeoBXOANMO NPOKOHTPONMPOBaTb NPaBUsb-
HoCTb ycTaHoBku napbl M3A (IMM1), nnbo noakntoveHus napol M3A ¢ yye-
TOM HanpasneHnsa noToka. Ecnun yctaHoBka 1 nogkntoyeHme BbIMOMHEHbI
npaBuIbHO, TO HeobxoamMmo BonTM B MeHio Hactponkun / O6pab. pe-
3yNnbTaTOB \ NPOBEPUTL 3HAYEHME (3HaK) ANs NnapaMmeTpa 3HaK NOTOKa.

6.2. Ecnu pacxogomep noctaensancs 6e3 N1, a NM3A MoHTupoBanucb Ha 06b-
eKkTe, HeobxoanmMo onpenennTb CMeLLeHne Hynsa pacxogomepa dTo n go-
NONHUTENbHYIO 3adepxKy PAon Anga Kaxaoro kaHana uamepeHus unu
ny4a pacxogomepa.

¢ OnpepgeneHne cmelleHnsa Hyns dTo.

OnpepneneHve 3HaveHns dTo BbIMOMHAETCS NPU NOJSTHOCTLIO OCTa-
HOBNEHHOM NOoTOKe B Tpybonposoae. BoibnpaeTcs ctpoka Hactpounku /
KanubpoBka / KannbpoBka Hynsa / ABtomart / 3an. kanub. 1 nponsBeo-
ANTCA 3anyck npoLeaypbl KannbpoBkn yCcTaHOBKOW 3HayYeHns CtapT. lNMo-
Ccrne OCTaHOBKM npolecca kanubpoBku (ans napameTtpa 3an. Kanuo.
yCcTaHaBnvBaeTcsa 3HayeHue Cton) n Bo3spalleHusi B okHo YCT. CMELL.
X kaHan napametpy dTo aBTomaTnyeckm byget NpUCBOEHO 3HA4YeHue,
paccynTaHHoe npubopom.

Ecnv nonHOCTbIO OCTaHOBUTBL MOTOK B TpybonpoBoae No TeXHUYe-
CKUM MpUYMHAM HEBO3MOXHO, AOMyckaeTcs onpeaenstb CMeLleHue
Hyns crneayrowmm obpasom:

- Npu 3Ha4YeHumn pacxoaa, nexawiem B ananasoHe (0,1-Quaus — Quane), ONpe-
aensetca 3HadeHne napameTtpa dTo NO M3NOXEHHON Bbile METOAUKE —
dToz;

- napbl NM3A ¢ nogkntoYeHHbIMN Kabensimm B3anMHO MEHSIIOTCS MeCTamu,
N BHOBb onpeaenseTtcs 3HadeHne napameTtpa dTo — dTo2. Ero 3Hak npwm
3TOM [JOIMKEH NOMEHSATHLCS;

- AICKOMO€ 3Ha4YeHne CMeLlleHna HyIn4a onpeagendeTcd no (bopmyne
dTo=0,5-(ldTos| = |dTez | ), mke.

BbluncneHHoe 3HayeHue npucBamBaeTcs napameTpy dTo B pacxo-
AoMepe 1 3anucbiBaeTcd B NpoTokos. locne yero BocctaHaBnNuBaeTcs
nepBOHa4vanbHas yctaHoBka HaknagHblx MOA.

¢ OnpepneneHve 3HadyeHns napameTpa don. 3aaepxka (Paon).

Onpepgenexve 3HavyeHus Ppon npoBoantcsa cnegyowmm obpasom.
OTkpbiBaeTca okHo Hactpowuku / KanubpoBka / KanubpoBka Pgon /
Yct. Paoon X kaHan v BBoautcs napametp Ctab (tabnuyHoe 3HayeHue
CKOPOCTU 3BYyKa), paBHbIA CKOPOCTU yNbTpasByka M5 KOHKPETHOM n3Me-
pAemMon cpefbl B TEKYLLMX YCMOBUAX. 3aTeM akTMBM3npyeTcs onuus AB-
TOMaT 1 NPON3BOAUTCSH 3anyCK Nnpoueaypbl KanMbpoBkM (4519 napameTpa
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3an. kanmb. yctaHaBnmBaeTcs 3HadeHue CtapT). [locne OCTaHOBKM
npouecca kannbposku (4na napameTpa 3an. Kanub. ycTaHaBnMBaeTcs
3HayeHue Cton) n BO3BpalleHus B MeHio YcT. Pgon X KaHan napa-
meTpy Paon aBTomaTtnyeckm byoeT NpuMCBOEHO 3HayeHue, paccynTaH-
Hoe npubopom.

BbluncneHHoe npnbopom 3HayveHue napameTtpa Pgon 3aHocuTtca B
NPOTOKOJT.

MPUMEYAHWE. lMpwn nsamepeHun pacxoga B cuctemax Bogo- v Ter-
nocHabxeHns CKOpOCTb YNnbTpa3sByka onpeaenseTca B COOTBETCTBUN C
MpunoxeHnem XK. lNpn namepeHnn pacxoga Apyrux XUOKOCTEW CKO-
poOCTb ynbTpasByka onpegensetca no tTabnuuam MCCCL ansa namepse-
MbIX XnakocTten, nnbo ¢ nomoLbto npucnocobnenuns (puc.XK.1). 3Have-
HWe CKOPOCTM yrbTpasByka 3aHOCUTCHA B Npubop He no3gHee 5 MWH no-
cre ero onpegerneHuns.

BHUMAHMUE! B cny4ae 3ameHbl /10600 cocmaeHoUl Yacmu Ka-
Hana usmepeHus (B, [13A, YC, 6noka uckpo3sauw,umHoz2o, kabeneu
c8s3u) Heo6xodumMo 3aHO80 ornpedeslumb 3Ha4YeHUsI NapamMempoes
dTo u Pdon.

6.3. OTkpbIiBaeTca MeHio HacTtpounku / O6pab. pe3ynbTaToB 1 yCTaHaBNu-

6.4.

BaKOTCA 3HAa4YeHUNA NapamMeTpoOB:

- Meguana — pasvep Oydepa megnaHHOro ycpeaHeHus;

- CpepgHee — pa3mep 6ydepa apudMeTn4eCcKoro ycpeaHeHus;

- Tun cp. — BbIGOp TUNa ycpegHeHus;

- KP — KOahdu1LUMEHT 3KCNOHEeHUManbHOro ouneTpa;

- Bp. Hep. — Bpemsa nHepuuu;

- YcKop. — 3Ha4YyeHMe MakcumMmasribHOM CKOPOCTU U3MEHEHUSA CKOPOCTU Mo-

TOKa,

- OTC. — OTCeYKa N0 MMHMManNbHOMY pacxoay;

- HY — HuxHAs ycTaBka no pacxogy;

- BY — BepxHss ycTaBka no pacxoay;

- 3HaK NOTOKa — 3HaK HanpaBSieHNs NOTOKA XXUAKOCTMU;

- CyutaTtb QOOp. — NoNb30BaTENb MOXET OTKIMIOYNTL N3MEpPEHNE 0ObeEM-

HOro pacxoga u HakonneHne obbema npu «oTpuLaTENbHOMY Hanpaene-
HUWN NOTOKA;

Pa3mepHoCTb — pasmepHOCTb 06beMHOro pacxoga (obvema) nnm mac-
COBOro pacxoga (macchl);

- KoHdp. — koHpurypaums pacxogomepa.

NMPUMEYAHUME. Bpemsa nHepunmn He pekomeHOyeTcs ycTaHaBnu-
BaTb MmeHee 10 c.
MoakntoyaloTes K pacxogomepy Heobxoanmblie Npubopbl 1 yCTPONCTBaA
(camonuceu, mogem n 1.4.). B meHio HacTtpouku / Hactp. nepudepun
n Hactponkm / CuctemHble napameTpbl / HacTponku cBA3n yctaHas-
nueBaroTcs Heobxoanmble NapameTpbl 49 cornacoBaHus pabdoTbl BbIXO-
[OB pacxogomMepa Co BXoAamu nogkniodaemblix npnbopoB U YCTPONCTB.
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6.5. MpoBepsieTca 1 NpyM HEOGXOAUMOCTM YCTaHABNMBAKOTCS TEKyLUME AaTa u

6.6

Bpemsi (Hactponku / CuctemMHble napameTpbl / YCTaHOBKA 4acoB).

Mpn HeobxoammocTn B okHe HacTpounku / CucteMHble napamMeTpbl
/ O4uncTka o6 bLEMOB BbINOMHAETCA npoueaypa obHYNeHUs HaKonmeH-
HOro 3HayeHusa obbvema.

Mpnbop nepesoantca B pexum PABOTA, T.e. cHumaetcs nepe-
MblYKa C KOHTaKTHOW napbl MoANMUKaLINN CEPBUCHLIX NapamMeTpoB. [laH-
Has KOHTakTHasa napa onnioMbuposbiBaeTca. [Mpn Heob6xo4MMOCTU NAOM-
BupyeTtcs kopnyc Bl yepes npoyLlmHbl Ha cy6bnoke 06paboTkn AaHHbIX
1 61oKe KOMMyTaLmK.

Mpn npaBunbHO YCTAHOBIEHHbLIX MapaMeTpax pPacxo4oMep [AOMKeH
HayaTb OTOBpaXKeHne N3MepsieMoro 3Ha4eHusl pacxoaa.

Pacxogomep aBTOMaTtudecku ycTaHaBnueaeT Tpebyemble napa-
mMeTpbl obpabaTbiBaemoro curHana. [JnanasoH aBTOMaTtU4ecKoro pery-
NMPOBaHUA paccyYUTaH Ha 3Ha4yuTerbHble U3MEHEeHUsA Kak napameTpoB
paboyen Xnakoctu (TemnepaTypbl, AABMEHUSA, aKyCTUYECKOW Mpo3pay-
HOCTWU U T.4.), TaK U YCINOBUN €€ TeYeHUs.

BHUMAHME! Ha obbekTe akcnnyatauum MOryT CyLlecTBoBaTb Unu
BO3HMKHYTb B NMpoLecce ero aKcnnyartaunm gakTopbl, B pesyrnbTtate Ko-
TOpbIX AnanasoHa perynvposaHusa byaet HegoctaTovHo Anga obecneve-
Husa Tpebyembix napameTpoB Y3C (npyn UsoHp — Beicokoe n Kyc = 60,
PcurH < 3000). K Takum cbaktopam OTHOCATCSA OTIOXEHUSA Ha BHYTPEH-
HWX cTeHkax Tpybonposoza, NOBbLILEHHOE COAepXXaHWe rasa unn mexa-
HU4YeCcKux npumecen (B3secen) B paboyen XnakocTtu, NoBbILLEHHbI YpO-
BEHb Nynbcauun noToka un T.4. Hannune aaHHbIX hakTOpoB MOXET Npu-
BOAUTb KaK K YBEIIMYEHUO0 MOrpeLLlHOCTM N3MEPEHN pacxoaa, Tak U K
NOSMMHOMY NpeKpaLLeHnO U3MEPEHWI.

6.7. TpeboBaHWs K yCNOBWUSIM 3KCMNyaTauum 1 Belbopy Mecta MoHTaxa, npu-

Be[leHHble B HACTOSILLEN 3KCnyaTauMoHHON AOoKyMeHTauun (3[), yuum-
TbIBAlOT Hambornee TUNNYHbIe PakTopbl, BAMAIOLWME Ha paboTy pacxodo-
mepa.

Ha obbekTe akcnnyatauum MOryT CyLecTBOBaTb UIM BO3HUKHYTb B
npouecce ero aKcrnyatauun daktopbl, He nogaawoLwmecs npensapu-
TerbHOMY NPOrHo3y, OLEHKe NN NpoBepKe, U KOTOpble NPOU3BOANUTENb
He MOor y4YecCTb Nnpu paspaboTke.

B cnyyae nposiBneHunst nogobHbIx hakTopoB crieayeT HanTu uHoe
MeCTO 3KcrnnyaTauuu, rae AaHHble PakTopbl OTCYTCTBYIOT UINN HE OKas3bl-
BalOT BIMAHUA Ha paboTy nsgenus.
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7. BEMOHTAX

Mpn geMoHTaxe pacxogoMepa Heo6xoanMMo:
- OTKIMIOYUTb NUTAHNE PacXoAoMepa;

- nepepn aemoHTaxem MM unu BpesHbix N3A HeobxoanMO NepekpbITh Mo-
Aayy XXMAKOCTU B MECTE UX YCTaHOBKN, y6eanTbCa B MOMHOM OTCYTCTBUM
AaBneHus B TpybonpoBoae U CriUTb XNOKOCTb;

- OTBEPHYTb BMHTbI Ha nuueBon naHenu Bl n oTknHyTb cyb66nok obpa-
B6OTKM AaHHbIX BOOK HA NOBOPOTHbIX NETNSAX;

- OTCOeaMHNTb noaxogsuwme Kk cybbnoky kabenu ceasm ¢ NOA, kabenb nu-
TaHua n kabenn nHTepencos;

- CHATb € neTenb cy66510k 06paboTkM AaHHbIX;
- aemoHTuposars MM (M3A);

- ynakoBaTb COCTaBHble 4YaCTW pacxogomepa Ans nocnenylowen TpaHe-
NOPTUPOBKN.

BHUMAHME! Mpn gemoHTaxe Bpe3Hble NOA BbIBUHYMBAKOTCA U3
MOHTaXHbIX NaTPYOKOB C NMOMOLLIbIO POXKOBOrO Kritova Ha 36 mm. ['paHu
nog Knto4y Ha 36 MM nokasaHbl Ha puc.b.10.

KATEIOPUYECKWN 3ATMPELAETCA vicnonb3oBaHue npu AeMOH-
Taxe NM3A MHOro MHCTPYMEHTA, TaK Kak 3TO MOXeT NPUBECTU K pasrep-
meTmnsauun MNMOA (OTBMHYMBAHMIO BHYTPEHHEWN BTYNKWU) U OOpPbLIBY CUr-
HanbHoro kabensa (cM. puc.b.10). MNpu HeBbINONHEHUN gaHHoro Tpebo-
BaHnA nsrotosutens HE HECET rapaHTUHbIX 0683aTENbCTB.

Mpn oTnpaBke B NOBEPKY UM B peMOHT npubopa B komnnekTe ¢ M1
N3MepuUTESNbHbIE Yy4aCTKU M MU3Ny4YalLmne NoBepxXHOCTU BpesdHbix MOA
AOMMKHbI BbITb OYMLLEHBI OT OTIIOXKEHUIN, OCALKOB, HAKUMNKU W T.M.
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NMPUNOXEHUE A. OTHOCUTENbHbIE AJIUHbI NPAMOJIMHEUHbIX
y4yacTKoB

B tabnuue A.1 npuBedeHbl MUHMMAaIbHbIE 3HAYEHUSI OTHOCUTEb-
HOW ANMHbI NPSMONMHENHbIX y4acTKOB Tpybonposoaa npu TMNOBOM MOH-
TaXe AN pasnuyHbiX cxem ycTaHoBku MN3A 1 BUAOB MECTHbIX rMapas-
NMYECKNX COMPOTUBIIEHUN.

Tabnuua A.1

OTHocuTenbHas gnvHa I'IpFIMOJ'IVIHGVIHOI'O yvactka, N, He meHee

OpHony4yeBoe [Byxny4yeBoe |YeTbipexnyyeBoe
30HOMpPOBaHME 30HOMPOBaHME | 30HAMpPOBaHME
Bwng mecTHoro V-unZz-
V-cxema Z-cxema
rmopaBrMyeckoro cxema
no no Z-cxema no xopaam
COMPOTUBIIEHMS nametpy | amamerpy no
A anameTpy
HaKjljlgﬁx-lble HaKJIJIaSLEue Bpgaal-kle spestbie MOA
1 2 3 4 5 6
—L
L Ll g 10 15 10 10 10
L—-
p—-—-L/_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
! , - 1_3 10 15 10 10 10
L
J - J 10 15 10 10 10
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MpoponxeHune Tabnuubl A.1

1 2 3 4 5 6
";L“L_-_a
(= A 30 40 30 15 15
Perynupytowas
3agBWKKa
S_-_J»L*)‘
A>3 3 5 3 2 2
Perynupytowias
3a4BWKKa
hLL—a
—>
(== 10 15 10 10 10
[MONHOCTLIO OTKPLITHIN
LapoBOM KpaH*
;L—ﬂ
o) 30 40 30 30 30

Hacoc

FL
! ﬁ—q
DN J—
S
DN1/DN>0,1

1,
F"E»DM ;H?_q

DN1/DN>0,1

10 15 10 10 10

* - MOSTHOCTbIO OTKPbITHbIA MOSIHONPOXOL4HOW LAapOBOM KpaH He ABnsieTcA
rmapaBnnM4yeCckMM ConpoTUBEHNEM;

Mpn Hannuyumn B Tpyb6oNpoBOAE HECKONMbKNX rMapaBnn4eCcKnx conpo-
TUBIMEHUIN OSfIMHA NPSAMOMMHEHOrO y4acTka TpybonpoBoda Ao Gnvkan-
wero Kk N3A conpoTnBneHuns gormkHa bblTb HE MeHee, yKa3aHHOW B AaH-
HoWn Tabnuue, a pacctosiHme oT MNOA g0 Kaxaoro M3 ocTanbHbIX rMapas-
NINYECKMX CONPOTUBNEHNI JOIMKHO ObITb HE MEHEE 3HaYeHUs1, NPUBEAEH-
HOro B Tabnvue Ang rmapasnnyeckoro CONpoTUBNEHNS AAHHOIO BUAaA.
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B tabnuue A.2 npmBeaeHbl MMHMMAanbHbIE 3HAYEHUSI OTHOCUTENb-
HOW ASIMHbI NPSAMOSIMHENHBIX Y4aCTKOB NPW AONYCTUMbIX OTKITOHEHUSAX OT
TUMOBOro MOHTaXa.

Tab6nuua A.2

OTHocUTEnbHasa AnnHa NPsIMONTMHEHOTO y4acTka, N, He MeHee

[Byxny4yeBoe 3oHAMPOBaHNe

CokpalleHHble
Bna mecTtHoro Mpu ycTaHoBke napbl NM3A no guameTpy AJUHbI
rMapaBnnyeckoro Yy4acTKOB
CONPOTUBIEHUS Z-cxema
V-cxema Z-cxema
no xopgam
HaknagHble HaknagHble

M3A N2A BpesHble MOA | BpesHble [13A

2 3 4 5

1
—L
g L . ; 10 15 10 3

—L
B*\;L—-—g 10 15 10 3

L
i—b L il 10 15 10 3

f—L
P 4L—-—3 10 15 10 3
L—+
p-—r = 10 15 10 3
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MpoagonxeHne Tabnuubl A.2

o

IMONHOCTLIO OTKPbITHIN
LLIApOBOW KpaH**

S

Perynupytowias
3agBWXKa

JL?» )

Perynupytowias
3aBWXKa

==

10 15 10 3

30 40 30 *

30 40 30 *

Hacoc
T—L
! *L_-_&
DN —
g
DN1/DN > 0,1

1

DN1/DN >0,1

10 15 10 3

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

** - MONMHOCTbLIO OTKPbITbIA NOSTHONPOXOA4HOW LLIAPOBOW KpaH He sBnseTcs
rmapaBnnMyeCcKkMM ConpoTUBIEHNEM;

Mpn Hannuyumn B Tpyb6oNpoBOAE HECKONMLKNX rMapPaBnNnN4eCKnxX Conpo-
TUBIMEHUIN OSfIMHA NPSAMOSIMHEHOrO y4acTka TpybonpoBoaa Ao Gnvkam-
wero kK NMN3A conpoTuBneHnsa AomkHa bbITb He MeHee, yKa3aHHOW B AaH-
Hon Tabnuue, a pacctosiHue oT MN3A 40 KaXaoro U3 octanbHbIX rmapaB-
NINYECKMX CONPOTUBMNEHNI JOITKHO ObITb HE MEHEE 3HaYeHUs1, NPUBEAEH-
HOro B Tabnuvue Ang rmapasnnyeckoro CONnpoTUBNEHNS AAHHOrO BUAaA.
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NMPUNOXEHUE B. MoHTax NMN3A ¢ 6nokamm KoMmMmyTauumm

1
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||| |
| I |

a) BuA CBeEpXy

D
LT I T7
I T W11
mmjimi

i
1T
[T 11
Um

[]
[1

I
I

0) Bug cboky
1 — usamepumernbHbIl y4acmok; 2 — 6510k KoMMymauuu; 3 — 8800 01 Kabers cesa3u
¢ Bll; 4 — nampy6ok 0nsi ycmaHosKu 8pe3Ho20 13A; 5 — epesHoli [13A; 6 — ebigod
[3A e eubkoli mpybke.

Puc.B.1. N Ha 6a3e nameputenbHoro yyactka NY-042 c 6r1okom KOMMyTaLum
(aByxny4yeBas cxema 3oHAupoBaHus, NI3A pasmeweHbl No xop-
Aam).
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0) Bug cboky
1 — usmepumernbHbIl y4acmok; 2 — briok kKomMmymauuu; 3 — 8800 051 Kabesis cesasu
¢ Bll; 4 — nampy6ok 0nsi ycmaHosKu 8pe3Ho20 13A; 5 — epe3Holi 13A; 6 — ebigod
[13A 6 2ubkol mpybke.

Puc.B.2. N Ha 6a3e nusmeputenbHoro y4yactka NY-082 ¢ 6riokom KOMMyTaLmm
(yeTblpexnyyeBas cxema 3oHAupoBaHus, MNIA pasmeweHbl no
cpeaHepaauycCHbIM XxopAaam).
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Beopg kabens
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152*
109*

// B3/ET CreneHb 3awutel IP65/IP68
N

Vi 210* N\
BBopg kabens BBog kabeneii
N3A cBasu ¢ Bl

* - CMpaBOYHbIi pas3mep

Puc.B.3. OgHokaHanbHbIN 6/10K KOMMYTaUUM ANA MOHTa)Xa nuHun ceasu ¢ Bl
KoaKcuarnbHbIMU Kabenamu.
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Puc.b.4. O603Ha4YeHMe KOMMYTALMOHHbIX 35IEMEHTOB Ha MoAayrie OAHOKa-
HanbHOro 6y10Kka KOMMyTauuu.
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Puc.B.5. [IByxkaHanbHbIn 610K KOMMYyTaLWUKU AN MOHTa)a nMHum ceasu ¢ Bl
KOaKcuanbHbIMU Kabensamu (BUa ¢ OTKPbITON KPbILIKOMN).

D D

K BTOPVMHOMY NPEQSPAS0BATEMO

@ WKC[1.756726.004 Bep.1  LKCA 408845.048 Bep, 1
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g i
g °§
% 2
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Puc.b.6. O6o3Ha4yeHue KOMMYTaLUMUOHHbLIX 3JIeMEeHTOB Ha Moayrie AOByXKa-
HanbHOro 61oka KOMMyTaUuunu.
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BBog kabens
NaA

3arnywka

‘@ )

B3NET BK

BNIOK KOMMYTALIAM

NY-XXX

=
\©/

//EE/IET CreneHb 3awumThbl IP65/IP68
\@ —— : @J

|
|
/ -
/ 210*
Beog kabens Beog kabens \ Sarnyika
MNdA / \ cesiznc BN

Puc.B.7. OgHoKaHanbHbIX GNIOK KOMMYTaUuKU ANs MOHTaXa Kabens cBA3M C
Bl Tna «BuTasa napan.

@

XT6

‘% %g XT9

XT11

UIKCAH 408845069
WKCA 758726.018 Bep.?

Puc.b.8. OgHoKaHanbHbIM MOAYJb KOMMYTaL MU C UHTEFTPUPOBAHHOMN CXEMOM
NoMexo3aLULLEeHHOCTU NIMHUU CBA3N.
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Puc.B.9. [IByxKkaHanbHbIX G5IOK KOMMyTauuM ANA MOHTaXa Kabensa cBsi3u C
Bl Tuna «BMTas napa» (BUA ¢ OTKPbITON KPbILIKOMN).

Q0 @
o9 %‘@
XN
@ o
Q@0 %\% <12
e ®
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= 3
EE.Se <, |BE -
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et R e
) @ @ IXT1

@ "
R
@ e
@ &
—
AQB, WKCA 408845 069 ‘:| @7

UIKCL.758726.018 bep.1

&

Puc.B.10. [ByxKaHanbHbIX MOAYb KOMMYTaLUU C UHTErPUPOBaHHOMW CXEeMOM
NomMexo3aLULLEeHHOCTU NIMHUU CBA3W.
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NMPUNOXEHUE B. KommyTauua mogyneun pacxogomepa

[ @
(@2

T

@ne,
5

—

T

A — OKHO 0151 pa3meuw,eHuUsi KOMMymauuOHHbIX 3/1eMeHMo8 KOMBUHUPO-
8aHHO20 MOOYrIsi BHEWHUX cesasel;

61, B1 — okHa 05151 pa3MeuweHuUsi KOMMymauuOHHbIX 371eMeHMOoe cep-
BUCHO20 MOQYIIsl BHEWHUX C853€l, ycmaHOo8/1eHHO20 8 criom 1;

62, B2 — okHa 05151 pa3aMeuweHuUsi KOMMymauuOHHbIX 371eMeHmMOoe cep-
BUCHO20 MOQYIIsl BHEWHUX C853€l, yCmaHOo8/1EHHO20 8 ¢/iom 2;

["— pe3epeHOe OKHO;

L1-[14 — okHa 0nsi pasmeuweHUsi KOMMYMauyUOHHbIX 35IeEMEHMO8 pu-
emo-nepedarowiux mooyneu;

1 — konodka npedoxpaHumens 1,6 A 8 uenu =24B;

2 — pa3beM 0Oris NodkrYeHuUss kabens numaHusi =24B;

3, 4 — KOHmMakmHble napel J3, J4 coomeemcmeeHHO Ol yCmaHO8KU
pexuma pabomsl npubopa:

- J3 — KOHmMakmHas napa paspeuweHusi Moougukayuu Kanubpoeoy-
HbIX rapamempos;
- J4 — KOHmMakmHas napa paspeweHusi Moougukayuu napamempos

YHKUUOHUpPOBAHUSI;

5 — mexHonoaudyeckul pasbem;

6 — 8UHM 3a3emrieHusi aKpaHa kaberns KBC®-75 g criyyae e2o npume-
HEeHuUs.

Puc.B.1. Bup c3aau cy66noka o6paboTku faHHbIX.
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Puc.B.2. KoMmmyTaunoHHble 3rieMeHTbl KOMOMHUPOBAHHOIO MOAYIIA.

Ta6nuua B.1. O603HaYeHMe KOHTAKTHbIX 3/1eMEHTOB U CUrHaNoB KOMOUHMU-
pOBaHHOro Moayns.

HaunmeHoBaHve Obosravenue O6o3HayeHmne curHana,
BbIXo4a KOHTaKTHOTO Ha3Ha4YeHne KOHTaKTHOro afieMeHTa
anemMeHTa
1 RXD
2 RTS
RS-232 3 TXD
4 CTS
7 GND
- TSOUT+
YHuBepcanbHbIN - TSOUT-
Bbixog 0 J1 KoHTakTHble napbl YCTaHOBKM pexmma paboTbl
J2 yHMBepcanbHoro Bbixoga 0
J3 KoHTakTHble napbl YCTAHOBKM pexmma paboTbl
] J4 npubopa
- GND
RS-485 - A/ Data-
- B / Data+

NMPUMEYHAHUME. K pasbemy RS-232 kOMOMHMpPOBAHHOIO Moayns
nogkroyaeTca wnend (nnockum kabenb) OT BHELLHEro pasbema, pac-
NMONOXXEHHOro Ha Kopnyce 6rioka KoMMyTaLuu.

_I]ﬂﬂl/ Wineiid

: + 2 (ML (BuA csepxy
le 030405 oooh V pasbema co
50708090 :”nnnn 1 || wnendom)
2 8
a) B14, CHapyXu Ha BHELUHUN ©) kabenbHbIN pasbem, NOAKNIOYAEMbIN K
pasbem DB9 nHTepderica pasbemy RS-232 KoMBUHUPOBaAHHOIO
RS-232 mMoayn4

Puc.B.3. KommyTtauusa uHtepcenca RS-232.
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B1

B2

C

B/DATA+
A/DATA

J8
J7
J6
J5
J4
J3
J2

J8
J7
J6
J5
J4
J3
J2

J1

J1

GND
RS485

TSOUT-
TSOUT+
RS232

[+ o S BT CEEL

MMMN.BbIX.

BHEHEREN

s ofelefelefele]]

BHEHEREN

b1

b2

Ve

il

TSOUT1-
TSOUT3-
TSOUT4-

TSOUT1+ TSOUT1+
TSOUT2- TSOUT2-
TSOUT2+ TSOUT2+

TSOUT4-
TSOUT4+ TSOUT4+

UMN.BbIX. UMI.BbIX.

TSOUT3-
TSOUT3+ TSOUT3+

TSOUT1-

Puc.B.4. MapknpoBKa KOMMYTaLMOHHbIX 35IeMEHTOB ABYX MoAynen yHuBep-
canbHbIX BbIXOAOB.

Ta6bnuua B.2. Hymepauus yHmBepcanbHbIX U TOKOBbIX BbIXOAOB B 3aBUCMMOCTH
OT MecTa yCTaHOBKU MOAYIIA.

KoHTakT. napbl yCTaHOBKM
MecTo ycTaHOBKU
MapkvpoBka | HaumeHoBaHue 1 Homep pexvma pabor
Homep | o0Oo3Hau. curHanos BbIXo4a mMoayns 0603Hau. MapKMpOoBKa
croTa OKHa OKHa KOHTaKT. nap
TSOUTL1 +/- YHunBepcanbHbin 1 Ji, J2
1 51 TSOUT2 +/- YHunBepcanbHbIn 2 B1 J3, J4
TSOUTS3 +/- YHunBepcanbHbin 3 J5, J6
TSOUTA4 +/- YHuBepcanbHbin 4 J7,J8
TSOUTL1 +/- YHunBepcanbHbIn 5 Ji1, J2
TSOUT2 +/- YHunBepcanbHbIn 6 J3, J4
2 b2 — B2
TSOUTS3 +/- YHunBepcanbHbIn 7 J5, J6
TSOUTA4 +/- YHunBepcanbHbin 8 J7,J8
I/ GND .
1 b1l | / GND TokoBbIN 1 - -
I/ GND .
2 b2 |/ GND TokoBbIN 2 - -
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GND
GND

TX+
TX
RX+
RX.

ETHERNET TOK.BbIX. f_)

9

Puc.B.5. MapkupoBka KOMMYTaLMOHHbIX 3JIEMEHTOB MOAyJeln TOKOBOro Bbli-
xopa n uHtepdenca Ethernet.

(BMA CO CTOPOHBI (Bng cnesa
NOAKMIOYEHUS K pasbema c
OTBETHOMY pasbemy) kabenb kabenem)

1 8

a) kabenbHbI pasbeM RJ45 ona nogknoyeHns Kk ceTn nepegadn gaHHbix unu MK

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

0) Tabnuua koMMyTaLmMM cUrHanoB B kabene CBA3W Npy NOAKNKYEHUN K CETU Nne-
pegayn gaHHbIX U noaknodeHum k MK

Puc.B.6. KommyTtauusa uHtepcpenca Ethernet.
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NMPUNOXEHUE I'. CxeMbl aneKkTpnyeckue

BTOPUYHbLIN
NMPEOBPA30BATENb

Kananl

PEAL1l1
GND

PEA1.2
GND

PEA 2.1

GND
PEA 2.2
GND

Lo Lo

a) ogHoKaHanbHbIN Bl

BTOPUYHbIA
NMPEOBPA3O0OBATEJb

KaHan 1l

PEA11
GND
PEAL12
GND
PEA21

GND
PEA2.2
GND

Lo Lo

Kanan?2

PEAL1
GND
PEAL1.2

GND

PEA2.1
GND

PEA2.2
GND

5 L4

6) AByXxKaHarnbHbIv Bl

BJTIOK
KOMMYTALIUU
XT5 XT1
f\\ !: 1 | Curn.1 Curn.1 1 - M3A1
2 | GND GND 2 |
XT6 XT2
O 3 | Curn.2 CurH.2 3 A M3A2
Y| 4| GND GND 4 Y
BNOK
KOMMYTALU
~ XT8 XT4
G2 | cnma Curn.l | 7 m:, M3AL.1
8 GND GND 8
XT5 XT1
m‘i 1| Curn.l Curnt | 1 r\t, NaA1.2
2 GND GND 2
XT7 XT3
Qi 5 CwurH.2 Curn.2 5 Va MN3A2.1
6 GND GND 6 J
XT6 XT2
) 3 Curn.2 CurH.2 3 I NaA2.2
\L 4 GND GND 4 J
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BTOPUYHbLIN
NPEOBPA3OBATEIb BIOK
KOMMYTALIMU
Kanan1 XT5 XT1
PEALL ) (\L 1 | Curnl Curu.l | 1 /\t ) MaAL1
GND 2 GND GND | 2
PEAL?2
GND XT20 XT16
pEA21l ™ () 15 | cumaa curn | 15 & N3AL2
GND j Y _I6 GND GND | 16 J
PEA2.2
GND
Kanan 2 XT6 XT2
PEAL1}—() (\L 3| Curn2 Curn.2 | 3 O MaA2.1
GND ]' 4 | GND GND 4 g
PEAL2
GND XT19 XT15
PEA21| (\L 13 | Curn.2 Curn2 | 13 - N9A2.2
GND 14 |  GND GND | 14 Y
PEA2.2
GND
KaHan 3
PEALL—E0— o g
- \Ti 5 | Cwrn.3 CwrH.3 5 M3A3.1
GND 6 GND GND 6 |
PEAL?2
GND XT18 XT14
PEA21-(Y - f 11 | Curn.3 cun3 [ 11 O N3A3.2
GND j 12| GND onp | 12 |
PEA2.2
GND
Kanan 4 XT8 XT4
PEALLF>——5— 7 | cum.4 cund | 7 & MaA4.1
GND ]‘ Y 8 GND GND 8 |
PEAL?2
GND XT17 XT13
PEA2.1} I 9 | Curn4 Curn.4 | 9 O N3A4.2
GND j Rl 10 | GND GND | 10 g
PEA2.2
GND

B) YeTblpexkaHanbHbIn BI1

Puc.l.1. Cxembl nogkntoyeHus NMIA npu HeCUMMETPUYHOMN CXEMe CBA3MU C UC-
nonb3oBaHMEM Onoka KOMMyTauMM M KoaKCualnbHbIX Kabenen
cBsA3u ¢ BIN.
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BTOPUYHBIN
NPEOBPA3OBATEJb

Kananl

YCTPOWCTBO

COIMMACYIOLEE
"MIAL"

Llenb

PEALL /A /A

PEAL.1

PEAL.2

GND1

GND
PEAL.2
GND

GND1

Llenb

PEA2.1
GND
PEA2.2 ~
GND

PEA2.1

PEA2.2

GND2

é
1
2
3
4

GND2

"MNOAL"

"MOA2"

BIOK

KOMMYTALUU

Curn.1

CurH.

11

GND

GND

Curn.2

Curn.2 1 N

GND

GND

Puc.l'.2. Cxema nogkntoyeHus napbl [MAA ¢ ucnonb3oBaHMeM yCTpoMUcTBa CO-
rnacymwouiero ansa o6pasoBaHUs CAMMETPUYHON CXEMbI CBSA3M.

BTOPUYHbIV
NPEOBPA3OBATEJb

Kanan 1
PEA1.1

7N

()

GND

PEA1.2
GND
PEA2.1

o’

JER
T

\

NnaA1.1

GND

PEA2.2
GND

%
BuHT
3a3eMneHuns

Kabenb
KBC®-75

N3A1.2

Puc.l'.3. Cxema nogkntoyeHus NI3A npu ucnonb3oBaHum kabensa KBC®P-75
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N3A2



BTOPUYHbIV

MNaA1

MN3A2

BNOK KOMMYTALIMK
NPEOBPA30BATENb Moaynb KoMmyTauun 0aHOKaHaNbHbI
Kanan1 ;rXT1 XT3!
PEAT A —AEeiN_ 1 T Byt A| [Boxt A] 1
GND || |Benwi 1 2 | Bx1B Buix1 B| 2 |
PEA1.2 'XT6 XT8,
GND H CuHMiA ™ Bx2 A Bbix2_ A | 1 !
PEA2 1 ' 2 | Bx2_B Buix2 B| 2 !
GND [+ IXT9 :
i I
PEA22 ) i 1 | GND :
GND ¥ Benwiit : 2 GND :
a) ogHoKaHanbHbIn Bl
BTOPUYHbIN

NPEOBPA30BATENb EIOKRKOMMYTAUMW
Moaynb KoMMyTaumm ABYXKaHaNbHbIi
KaHan1 PR 575 2 XT3
PEALIL AN |4 T Bxt A | [Buxt A] 1 |
GND |- /\5*’““'” 12 | BxiB Buix1 B| 2 1

|
PEA1.2 = ' XT6 XT8,
GND H il "1 [ Bx2_A Box2 A 1 |
PEA2 1 | "2 | Bx2.B Box2 B | 2 |
GND }— | !
PEA2.2 ) i :
Benbiii | |
GND [ , | XT5 XT7i
" 1
Kavanz| || | = 1 | Bx3 A | [ Bex3 A 1

|
PEA11 Eord | 2 Bx3 B Buix3_B| 2 !
Kopupneeuitl ™1 [ Bx4_A Boix_Ad | 1 !
PEA1.2 TT | . ;
GND H \j : 2 Bx4_B Buix4 B | 2 |
PEA2.1 1 XT9 i
GND | / (1.1 OND '
PEA2.2 ) 12 | GND i
¥ Bepiili | o rrEs—ssesEEREeENEEEEESS

GND

NnaA1A1

MN3A1.2

MNaA2.1

M3A2.2

6) AByxkaHanbHbIn Bl
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BTOPUYHbIN
NPEOBPA30BATENb BIIOK KOMMYTALIMN
Moaynb KoMMyTaummn AByXKaHanbHbIN
Kanan1 o 575 & XT3!
aCHbIN |
PEA11|_ ™" {1 [ Bx1A Buix1 Al 1 | R
GND |- /\Be“TﬂL: 2 | Bx1B Bux1B| 2 | '
GND [ CT"”" 1 | Bx2_A Boix2 A | 1| —
PEA2 1 | 2 | Bx2:B Boix2 B| o i
GND |- : :
|
PEAZ2 Benwlii i E
GND H | XT5 XT7i
" 1
asan2| || | Jenenelil 11 [ Bx3A | [Bexs Al 1 ! s
PEA1.1 Bondit ||\ BB | | Bexd Bl 2 4 '
I} | XT2 XT4!
Pg ;Dz KOP"LHJBHF': 1 | Bx4_A Boix_A4 | 1 | e
GND \/ i 2 Bx4_B Buix4 B | 2 S ;
PEA2. 1 | XT9 !
GND - \ / | 1 | GND !
i 2 | GND !
PE(:\?bz ¥ Bengli @ | SS S ERSSSR e EE TR oRE ;
Moaynb komMMyTaLy ABYXKaHaNbHbIA
Kanan3 PXT XT3
KpaCHblﬁ[\ | :
PEAL1|—n - "1 | Bx1_A Boix1 Al 1 | ——
GND |- /\59"'1'"} l _i 2 | Bx1B Boix1 B[ 2 | -
PEA1.2 — IXT6 XT8,
GND | il "1 | Bx2_A Box2_ A | 1 |
PEA21 | 2 | Bx2B | [Box2B| 2 | UAS~
GND |~ | :
PEA22 Benbiit : i
GND | [, | I |IXT5 XT7
Kanand || | TR0 1 ] Bx3 A Buix3_A[ 1 ! —
0 1 G
PEAT1 Bemr : 2 Bx3_B Buix3 B| 2 !
L] 1 XT2 XT4!
PI?/:DZ Kopu ”JBH“ 1 | Bx4 A Boix A4 | 1 ! S—
' i Bx4_B ' .
GND \/ : 2 x4_| Boix4 B | 2 E
PEA2.1 KL !
GND | {1 | (GND .
2 GND !
PEA2.2 y [S=7 11 1 N el .
GND

6) yeTbipexkaHanbHbIN Bl

Puc.l'.4. Cxembl nogkntovyeHus NIA npm ucnonb3oBaHUU Gf10Ka KOMMYyTaLUun
C UHTErpMpoBaHHOW CXEMOM NOMEXO3aLUULLEHHOCTU JINHUN CBA3U
M ucnonb3oBaHUeM Kabensa Tuna «BuTasa napa» ansa ceasu c BI.
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BTOPUYHbIW

N3A1

N3A2

M3ALl.1

N3A1.2

N3A2.1

M3A2.2

BJIOK KOMMYTALIUN
MPEOBPA30BATEIJb Mogaynb KoMMyTauum OAHOKaHarmbHbIN
e T T e T
KaHan 1 I XT1 x‘rg}
™ | i
PEAL1 ol 1 Bx1 A Boix1_ A| 1 i
GND Y i\\ I 2 | Bx1 B Boixl B| 2 |
PEAL?2 ?—/ I XT6 XTsi
GND =, | 1 [ Bx2 A Boix2 A| 1 |
PEA2.1§J -, 2 | Bx2 B Box2 B| 2 |
GND . T iXT9 |
PEA2?2 1| GND \
g | GND |
GND | 2 |
a) ogHokaHanbHbIN Bl
BTOPUYHbIN
NPEOBPA3OBATENb BIIOK KOMMYTALMA
MO,ElyJ'Ib KOMMYyTauun OBYXKaHasnbHbIU
Kanan1l Xt XT3!
PEAL1 Q/ 1 [ BxLA BoxL A| 1 |
GND — 2 | Bxi B BoxL B| 2 |
PEAlzﬁ—{l_\ | XT6 XT8!
GND \T/ 1 | Bx2 A Boix2 A 1 |
PEA21 o | 2 | Bx2B Bbix2 B | 2 |
GND ~ } !
PEA2.2 L !
GND —!|i xT5 XT7,
m T
Kanan 2 Y 1 Bx3_A Bbix3 A| 1 i
PEAL ] K4 i X2T2 Bx3_B Beix3 B x$43
GND ; ‘
PEAL 2HS Q/\ 11 Bx4 A Bbix Ad| 1 |
GND 12 [ Bx4B Bond B[ 2 |
PEA2.1 1X1T9 =5 i
|

GND I [
|
PEA2.2 Q) L2 lew | !

GND

6) oByxKaHasnbHbIN Bl
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BTOPUYHbIN
NPEOEPA30OBATESb BJIOK KOMMYTALIUA
Mogaynb KOMMyTaLuv ABYXKaHasbHbI A
Kananl X XT3!
PEAL1 | o1 ] BxLA BuixI A| 1 1
! - = !
GND Y - i 2 | Bx1_B Buix1 B| 2 | M9AL.1
PEAL2 g ! = ?
I XT6 XT8}
GND [ | 1 | Bx2 A Boix2 A| 1 |
PEA2.1§J oY "2 | Bx2.B Box B | 2 | M3AL2
GND } !
PEA2.2|-) w !
L !
oo Y 1| [LXT5 XT7
& ; Bx3 A Boix3 Al 1 |
Kanan 2 1 _ ! |
oND N | XT2 XT4!
1 1 | Bx4 A Boix4d A| 1 |
PEAL2 |- > 1 _ _ w
fan ! ‘ NaA2.2
j/ 2 Bx4 B Boix4d B| 2 |
| — !
PECZ’;I.Dl o | XT9 |
GND 1= ' 1 | GND !
|
ezl |2 lee ] |
GND §
Mopysi KoMMYTaLMM ABYXKAHATIEHbI
Kanan3 | XT1 XT3!
PEALL}-O 1| BxtA Boixl A| 1 1
Svanl — = ‘
PEAL2 ?J | XT6 XT8!
GND Q 1 [ Bx2 A Boix2 A 1 |
PEA2.1§J ) "2 | B2 B Box2 B | o | M3A3.2
GND ! 1
PEA22[H> el 1
oD [ | XTS5 XT7]
O Bx3 A Bbix3 A 1 !
KaHan 4 % 1 ! _ |
PEAL 1 ?J Q l 2 | Bx3 B Buix3 B| 2 | N3A4.1
| 1
| XT2 XT4!
GND |
Van\ 1 | Bx4 A Boix4 A| 1 |
N | ] I
y/
PI(EB’?\I]-DZ A 72 I 2 Bx4 B Beix4 B| 2 | M3A4.2
S | XT9 |
PEA2.1 | ‘
oND ? ' 1 [ GND !
Py 2 | GND 1
PEA2.2 jj e ————— I
GND

6) YeTblpexkaHanbHbIN Bl

Puc.l'.5. Cxembl nogkntovyeHus NIA npm ucnonb3oBaHUU B6y10Ka KOMMyTaLumn
C UHTErpMpoBaHHON CXEeMOM NMOMEXO03aLMULEHHOCTU JINHUUN CBSA3U
M ncnonb3oBaHueM KoakcmanbHoro kabens gns cesasu c BIl.
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NMPUNOXXEHUE A. NpoToKonM MOHTaXHbIX U NYCKOHaNagao4HbIX

paboT

(pekomeHayemoe)
MPOTOKOI
MOHTaXHbIX U NyCKOHaNagouHbIX paboT

pacxogomepa-cyeTtunka «B3JNIET MP» 3aB.Ne (nuer |, nnuctoB )
NcnonHenne YPCB-5 , kaHan Ne
Jlya 1 - NMOA1.1 Ne / MMOA1.2 Ne ; YC Ne : B Ne
Jlyu 2 - MOA2.1 Ne [ MMOA2.2 Ne ; YC Ne : B Ne
Jlyy 3 - MOA3.1 Ne / MOA3.2 Ne ; YC Ne : B Ne
Jlyy 4 - MOA4.1 Ne [ TTOA4.2 Ne ; YC Ne : B Ne
1. OObeKT

HauMeHOoBaHWe opraHv3auny, NoYTOBLIN agpec, Ten/dakc
2. XapakTepucTukm oobekTa: DN n3mepuTenbHOro y4dacTka ;
cxema yctaHoBku MNM3A ; HanMuMe peBepPCMBHOINO NOTOKa ;
BWUA, 30HONPOBAHMUS ny4yesoe
Ta6nuua 1

Bua rmgpasnuyeckoro [nnHa npsaMonMHenHoro
CONPOTUBIEHNS yyacTka, M

Ho MN3A1.1,2.1,3.1, 4.1

Mocne NM3A1.2,2.2,3.2,4.2

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

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

CpepHee 3HadeHwue,
Duap cp, MM

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

HapyxHbin gnamet CeueHne 1 CeueHne 2
1
MN3mepeHHoe 3HayeHne, >
Dnaaij, MM 3

CpegHee 3HayeHue B ceveHnm, Dnsa cpj, MM

CpegHee 3HadeHne, Dnsa cp, MM
5. KoadhpmumneHT nckakeHns akyctmdeckon 6asbl

DﬂSAcp —
K6 = e —_————
D
Hap cp

0,985 < Ks < 1,015

6. TonwmHa cteHkn Y, herep

Ta6bnuua 5
CeueHue 1 CeveHne 2
HapyxHbln gnameTp TOYKN 3MepeHuns TouYkM n3mepeHusi
2 4 6 8 2 4 6 8

1

N3mepeHHoe >

3Ha4veHue, herij, MM 3
CpenHee 3HayeHune
B C€YeHUN, Nercpj, MM

CpefHee 3HaveHue, hercp, MM

7. NonoxeHune BpesHbIx NMOA Ha LY (onpepensetcs npu MoHTaxe MN3A Ha NY Ha 00b-
eKre).
7.1. Yron HaknoHa akyCTM4YeCcKoro kaHana, o

Tabnuua 6

Yron HakrnoHa
aKyCTM4YECKOro KaHana

MAA1.1|M3A1.2|MOA2.1MOA2.2 [TTOA3.1|TT3A3.2|TT3A4.1|13A4.2

N3amepeHHoe

3HayeHve,

ai, rpag

CpenHee 3Ha4deHue,

o, rpan
7.2. CmeLleHune akyctmyeckoro kaHana Xi/ Xz / Xs/ Xa = / / / MM
7.3. ba3a npubopa, Ls (paccTtositHue mexay U3nyyarLwmmm nnockoctamm napsl M3A)
L61112= MM;  Lesits2= MM;
L62122= MM;  Le4142= MM
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8. OceBas 6a3a npubopa, Los (paccTosHue mexay LeHTpammn nanyvarowmx nnockocTemn
napsbl MN3A Bgonb ocn AY)

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

10. NMapameTpbl UI3MEPSEMOWN KUOKOCTW.
10.1. Tvin »xnpgKkocTtun

10.2. Temnepatypa XngKocTu: MakcumarbHas °C
MWHUManbHas °C
cpedHasa (tuaxe + tum)/2 = °C

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

11. XapakTepuCcTnkM CUrHanoB 1 napameTpbl kaHana ob6paboTkn yrbTpa3BYKOBLIX CUTHA-
nos

Tabnuua 7

3HaueHue napameTpa B KaHarne ¢

HaumeHoBaHKe napameTpa napown M3A

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

1. U3oHpg

2. InvuHa kabenen ceasn BI1-N3A, m

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

MNpumeyaHne

MpeacTaBuTEnNb OpraHn3aUMn-NPoN3BoANTENS NMyCKOHaNago0uHbIX paboT
/ /

noanucb [ol7[e]

« » 20 r.

MpenctaButens 3akas4dnka

/ /
noanucb dN0
« » 20 r.
"oc. noBepuTtenb
/ /
noanucb dN0
M.IM. « » 20 r.
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NMPUNOXEHUE E. KnuHematnyeckas BA3KOCTb BOAbI
Tabnuua E.1

t,°C

v 10 -©

t,°C

v -10 -®

t,°C

v -10 -

t,°C

v -10 -

t,°C

v -10 °©

0,00
1,00
2,00
3,00
4,00
5,00
6,00
7,00
8,00
9,00
10,00
11,00
12,00
13,00
14,00
15,00
16,00
17,00
18,00
19,00
20,00
21,00
22,00
23,00
24,00
25,00
26,00
27,00
28,00
29,00
30,00
31,00
32,00
33,00
34,00

1,7905
1,7307
1,6738
1,6198
1,5684
1,5196
1,4731
1,4289
1,3867
1,3464
1,3080
1,2713
1,2363
1,2028
1,1708
1,1401
1,1107
1,0825
1,0555
1,0295
1,004

0,9807
0,9577
0,9356
0,9143
0,8938
0,8741
0,8551
0,8367
0,8190
0,8019
0,7854
0,7694
0,7540
0,7391

35,00
36,00
37,00
38,00
39,00
40,00
41,00
42,00
43,00
44,00
45,00
46,00
47,00
48,00
49,00
50,00
51,00
52,00
53,00
54,00
55,00
56,00
57,00
58,00
59,00
60,00
61,00
62,00
63,00
64,00
65,00
66,00
67,00
68,00
69,00

0,7247
0,7107
0,6972
0,6841
0,6714
0,6591
0,6472
0,6356
0,6244
0,6135
0,6030
0,5927
0,5827
0,5730
0,5636
0,5544
0,5455
0,5368
0,5284
0,5201
0,5121
0,5043
0,4967
0,4893
0,4821
0,4751
0,4683
0,4616
0,4551
0,4487
0,4425
0,4365
0,4305
0,4248
0,4191

70,00
71,00
72,00
73,00
74,00
75,00
76,00
77,00
78,00
79,00
80,00
81,00
82,00
83,00
84,00
85,00
86,00
87,00
88,00
89,00
90,00
91,00
92,00
93,00
94,00
95,00
96,00
97,00
98,00
99,00
100,0
101,0
102,0
103,0
104,0

0,4137
0,4083
0,4030
0,3979
0,3929
0,3880
0,3832
0,3785
0,3740
0,3695
0,3651
0,3608
0,3566
0,3525
0,3485
0,3446
0,3407
0,3370
0,3333
0,3297
0,3261
0,3227
0,3193
0,3159
0,3127
0,3095
0,3064
0,3033
0,3003
0,2973
0,2944
0,2916
0,2888
0,2861
0,2834

105,0
106,0
107,0
108,0
109,0
110,0
111,0
112,0
113,0
114,0
115,0
116,0
117,0
118,0
119,0
120,0
121,0
122,0
123,0
124,0
125,0
126,0
127,0
128,0
129,0
130,0
131,0
132,0
133,0
134,0
135,0
136,0
137,0
138,0
139,0

0,2807
0,2781
0,2756
0,2731
0,2707
0,2683
0,2659
0,2636
0,2613
0,2591
0,2569
0,2547
0,2526
0,2505
0,2485
0,2465
0,2445
0,2425
0,2406
0,2387
0,2369
0,2351
0,2333
0,2315
0,2298
0,2281
0,2264
0,2248
0,2232
0,2216
0,2200
0,2185
0,2169
0,2155
0,2140

140,0
141,0
142,0
143,0
144,0
145,0
146,0
147,0
148,0
149,0
150,0
151,0
152,0
153,0
154,0
155,0
156,0
157,0
158,0
159,0
160,0
161,0
162,0
163,0
164,0
165,0
166,0
167,0
168,0

0,2125
0,2111
0,2097
0,2083
0,2070
0,2056
0,2043
0,2030
0,2017
0,2005
0,1992
0,1980
0,1968
0,1956
0,1945
0,1933
0,1922
0,1911
0,1900
0,1889
0,1878
0,1868
0,1858
0,1847
0,1837
0,1828
0,1818
0,1808
0,1799

t — Temnepatypa Bogpl, °C

VvV — KMHEMaTn4ecCKkad BA3KOCTb BOAbI, m2/c

1cCt=1.10% m?/c
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NMPUNOXEHMUE XK. CkopocTb ynbTpa3sByKa B Boae

1. CKOPOCTb pacrnpocTpaHeHus ynbTpasByka 3aBUCUT OT TemnepaTypbl U
fAaBneHusi B TpybonpoBoae. CKoOpoCTb yrbTpasByka Npv pasfnyHbiX 3Ha-
YeHUsiX TemnepaTypbl BOAbl U aTMOCHEPHOM AaBMNEHUN NpuBEdEHa B

Taon. XK.1.
Tabnuua X.1

t, °C c, m/c t, °C c, m/c t, °C c, m/c t, °C c, m/c t, °C c, m/c

0 1402,7 | 20,0 | 1482,7| 40,0 |1528,9| 60,0 |1551,0| 80,0 | 15545
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
15 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 |15329| 625 |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 14242 | 24,5 | 14956 | 445 |1536,1| 64,5 | 1553,5| 84,5 | 1553,2
5,0 1426,5| 25,0 | 1496,9 | 45,0 | 1536,9| 65,0 |1553,8| 85,0 | 1553,0
5,5 1428,7 | 25,5 | 1498,3| 455 |1537,7| 65,5 |1554,0| 85,5 | 1552,9
6,0 1430,9 26,0 1499,6 | 46,0 1537,8 66,0 1553,8 86,0 1552,5
6,5 1433,1 26,5 1500,9 | 46,5 1539,3 66,5 1554,6 86,5 1552,6
7,0 1435,2 27,0 1502,2 | 47,0 1540,1 67,0 1554,9 87,0 1552,4
7,5 1437,4| 27,5 | 1503,4| 475 |15409| 67,5 | 1555,1| 87,5 | 1552,3
8,0 1439,5| 28,0 | 1504,7 | 48,0 | 1540,3| 68,0 |1554,4| 88,0 | 1551,5
8,5 14415| 28,5 | 1505,9| 48,5 | 15425 | 685 | 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

Anekcangpos A.A., TpaxteHrepuy M.C. Tennodmsnyeckme cBoncTea
BOAbl Mpu aTtMmocdepHom fasneHun. M. M3gaTtenbCcTBO CTaHOapTOB,
1977, 100c. (FlocymapcTBeHHas cnyxba cTaH4apTHbIX CNPaBOYHbIX AaH-

HbIX. Cep. MoHorpadwun).
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2. Mpwu ncnonb3oBaHuK pacxodoMepa Ons U3MeEPEHUs pacxoaa u obbema

BOObl B CUCTEMaAX BOAO- U TennocHabXeHus CKOPOCTb YrbTpasByka
onpeaenseTca No AaHHbIM Tadn. XK.2. MeToqoM NMUHENHON UHTepnons-

UMM No TemnepaType U AaBMEHUIO B COOTBETCTBUM C (DOPMYIION:

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

c(t,) —c(t,)
t2 _tl

Je-ue|

c(F)—c(R)
Pz - Pl

Jo-

R)

rae c(t,P) — ckopoCTb ynbTpasByka B XWAOKOCTWU, NpOTEKatowen no
Tpybonposoay, M/c;
c(t1) — TabnuyHoe 3HayYeHne CKOPOCTU YyrbTpa3sByka nNpu Temnepa-
Type MEeHbLUEN, YEM U3MEPEHHOE, M/C;
c(t2) — TabnuyHoe 3HayYeHne CKOPOCTU YyrbTpa3Byka Npu Temnepa-
Type GonbLuen, YeM U3MepPEHHoOE, M/C;
c(P1) — TabnnyHoe 3HaYeHne CKOpPOCTU yrbTpasByKa Npu AaBrneHun
MEHbLUEM, YEM U3MEPEHHOE, M/C;
c(P1) — TabnnyHoe 3Ha4yeHne CKOPOCTU ynbTpasByka Npu AaBneHnn
6onblem, Yem M3MEPEHHOE, M/C;
t — Temnepatypa BoAbl B Tpy6onposoae, °C;
P — naBneHune Boabl B Tpybonposoae, Mla;
t1, t2 — TabnnyHble 3Ha4YeHusa TemnepaTtyp, °C;
P1, P2 — TabnnyHble 3Ha4veHus aasnexHnn, Mla;
NMPUMEYAHUE.
1. 3HadveHus c(t1) n c(t2) onpegenstoTcs No AaHHbIM Tabn. X.1.
3HayeHus c(P1) n c(P2) onpegensetca no gaHHbIM Tabn. XK.2,
XK.3. npn TemnepaTtype Hanbonee 6nun3kon K TemnepaType BoAbl

B TpybonpoBoae.

2. VamepeHusa Temnepatypbl U gaBneHus Bogbl B Tpybonposoae
AOJDKHbI BbIMNOMHATLCA C MOrpeLlHocTbio He 6onee 0,5 °C un
+0,5 MIla cooTBeTCTBEHHO.

Tabnuua X.2

t=2°C

t=4°C

t=5°C

t =10°C

t=20°C

t=30°C

P, MNa

c, m/c |P, MlNa

c, M/c

P, MNa

c, m/c

P, MMa| c, m/c

P, MNa

c, M/c

P, MMa| c, m/c

30,458 [1461,06] 30,459

1470,64

30,458

1475,28

30,458 [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 |11480,49

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

Ta6nuua XK.3

t=75°C

t=100 °C

t=130 °C

t= 150 °C

t =200 °C

P, MNa

c,m/c | P, MMNa

c, M/c

P, Mlla

c,m/c | P, MMNa

C,

m/c | P,

Mla

c, m/c

30,463

1612,39 | 30,465

1605,84

30,463

1574,59] 30,462

1542,26

30,460

1428,27

25,565

1603,35 | 25,566

1596,04

25,566

1563,58] 25,565

1530,23

25,563

1412,88

20,668

1594,26 | 20,668

1586,10

20,668

1552,43] 20,667

1518,06

20,666

1397,12

15,769

1585,05 | 15,769

1576,07

15,770

1541,03] 15,769

1505,58

15,777

1380,84

10,871

1575,77 ] 10,872

1565,92

10,872

1529,49| 10,871

1492,80

10,870

1364,02

5,0978

1564,72 | 5,0968

1553,73

5,0973

1515,53] 5,0968

1477,39

5,0961

1343,47

0,09843

1555.06 ] 0,09936

1543,07

0,2731

1503,63] 0,4915

1464,80

1,5891

1330,47

56
/Y B3/ET



3. Mpwn oTcyTCcTBUM TAabnu1L 3aBUCMMOCTU CKOPOCTM YnbTpa3sByka OT TeMnNe-
paTypbl XXNOKOCTU CKOPOCTb YNbTpa3ByKa MOXET onpeaenaTbCsi C NoOMo-
LWblo Nnpucnocobnenns, nsobpaxerHHoro Ha puc.2K.1. HenocpeactBeHHO
nepen M3MepeHMeM CKOPOCTWU ynbTpasByka Kopnyc npucnocobneHus
(ckoba cTanbHag) norpyxaetca B UCCneagyemyto XuakocTb, a TOSNLUHO-
Mep HacTpamBaeTCs 418 UBMEPEHNS CKOPOCTM yNbTpa3Byka. 3aTeM yrb-
TPa3ByKOBbIM TOSLLMHOMEPOM MPOU3BOAUTLCA HEMOCPEOCTBEHHOE W3-
MepeHMe CKOPOCTU yrbTpasByka.

Ana mnamepeHns CKOPOCTU ynbTpasByKa B XMAKOCTU BO3MOXHO
Takke npumeHeHune npmnbopa YC-12 UM (LLO 2.048.045 TO) nnm Tonwm-
HOMEpPOB APYrnx TUMOB.

Kabenb curHanbHbIn

MpeobpasoBaTenb
M112-5,0-12/2-b
1 ———

0 B3NETVYT 1

Ckoba cranbHas

35

Puc.X.1. Mpucnoco6neHune ansa namepeHns CKOPoCcTU yrnbTpasByKa B XXUOKO-
CTW.
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NMPUNOXEHUE WU. KoHCTpyKUMA cTpyeBbINpAMUTENen

1. Ha puc./.1 npeacraesneHa cxema CcTpyeBbINpaAMUTESNS TUNa A, BbINOSTHS-
€MOro no cregywmum npasuiam:

a) ToNWwMHa nnaTbl CTPYEBLINPSAMUTENSA paBHa AnameTpy OTBEPCTUN; B 3a-
BMCUMOCTM OT MaTtepuana nnata MoOXeT COCTOATb U3 OOHOW UMW He-
CKOJTbKMX NNacTuH;

6) BCce AnameTpbl OTBEPCTMI B NfiaTe OQUHAKOBbI;

B) 6Gonee NNOTHO OTBEPCTUS pacnpeeneHbl B LeHTpe nnaThl, bonee peako
no nepudpepuu;

) OTBEPCTUSA CO CTOPOHbI BXOAA NOTOKa MMEOT (hacKu.

0,13-D

0,13-D

D — eHympeHHul duamemp mpybornpogoda, 8 KOMOPkIU ycmaHasnuea-
emcsi cmpyesbInpsMumerns.

Puc.U.1. Cxema cTpyeBbINpAMUTENSA NOTOKa TUna A.

2. [Ina cHWxeHusa Beca u KonmyecTBa MaTepuana MoXeT UCNONb30BaTbCA
cTpyeBbINpsaAMUTENb NOTOKa Tnna B (puc.W.2), BbinonHaembIn No crneay-
OLLMM NpaBuam:

a) B OTBEpPCTMS NnaTbl BCTaBneHbl TPYOKu;

6) onvHa Tpybok paBHa AnameTpy TpyboK;

B) BCE AMaMeTpbl OTBEPCTUI B NnaTe OANHAKOBbI;

r) bonee nNNOTHO OTBEPCTUA pacnpeaeneHbl B LeHTpe nnatbl, 6bonee peako
no nepudepuu;

A1) OTBEPCTUS CO CTOPOHbI BXOAA NOTOKA UMEKT (bacKu.
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v . .013D

0,13-D

Puc.U.2. Cxema cTpyeBbINnpaAMUTEns NoToka Tuna B.

3. PasameTka oTBEPCTUI B CTPYEBLINPAMUTENAX NOKa3aHa B Tabn.N.1.

Ta6bnuua U.1. KoopanHaTbl OTBEPCTUN B CTpyeBbInpaMmutenax tTuna A u B
(D — BHYTpeHHUN guameTp Tpybonposoaa)

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

4. CTpyeBbINpAMUTENDb yCTaHaBNMBaeTCs B TpyOONpoBoA Ha pacCTOSIHUN
1+2 DN TpyGonpoBoga OT nocnegHero no NoToky MECTHOro COnpoTUB-
NneHusi, Npu aTom Tpebyemas AnnHa NpsIMONIMHENHOrO y4acTka OT rma-
paBnuyeckoro conpotmenenunsa oo MNOA, npuBeneHHas B Tabn.A.1, A.2,
MOXeET ObITb COKpalleHa BOBOE.

59

// B3/IET



NMPUNOXXEHUE K. KoHCTpyKuMAa Ans ycTaHOBKU HaknagHbix NM3A

MpwxmnmHown GonT

BepxH1A KpOHLUTEMH

Wnunekn

CauHUOBas
nnacTuHa

HWKHWIA KPOHLUTENH

Y3en A (ranka He 3aTaHyTa)

Puc K.1. Mpumep moHTaxa HaknagHoro NM3A ¢ noMoLW b KPOHWTENHOB
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NMPUNOXEHMUE J1. PekomeHaoOBaHHbIe CMa3KN AN YCTaHOBKMU

HaknagHbix MI3A

1. Cmasky tnna «Jluton-24» FOCT 21150-87 unn aHanornyHble NMTUEBbIE

CMaskun pekoMeHayeTCcs UCNonb30BaTb NpU TeMNepaType KOHTponupye-
MOW XnakocTtn He bonee 50 °C.

2. MNpw Temnepatype KoOHTponupyemomn xungkoctn 6onee 50 °C pekomeHay-

€TCs NCNoNb3oBaTb CUIMMKOHOBYIO cMa3ky DC-4 «Dow Corning» unu tep-

MOOb6paboTaHHbIE MNTUEBLIE CMA3KN.

lMepeyeHb cMa30kK, KOTOpblE MOTYT NogsepraTbcst TepMmoobpaboTke,
pexmm TepmMoobpaboTkM, a Takke HasHa4YeHWe CMa3oK NpuBedeHbl B

Tabn.jl.1.
Tabnuua 1.1
MapameTpbl pexuma
Koziggﬁﬁs;gfnaoﬂ TepMoobpaboTkm
HaunmeHoBaHne cmasku o Tun N3A Bpems
xungkoctu, °C, TemnepaTypa BbEPKKH,
He Oonee BblaepXxkn, °C He MeHeé ’
Jluton-24 -
FOCT 21150-87 160 HaknagHom 150 5
Loctite 8102 160 HaknagHom 180 3

3. TepmoobpaboTka npoBoanTCA crieayrowmMm obpasom: CMaska HaHOCUTCSA

Ha CyXyl0 MeTannuyeckyto (He MefHyH) NOBEPXHOCTb CIIOEM TOSILLIMHOW
He 6onee 1 MM U BblAEPXNBAETCS NPY COOTBETCTBYIOLLEN TeMnepaType
B TEYEHMEe YKasaHHOIro BPEMEHW.

Mocne TepmoobpaboTkm cMaska ynakoBbIBAETCA B Cyxyl Tapy C
NNOTHO 3aKpblBAOLLENCA KPbILLKOW. [INns XpaHeHns cMasku xxenatesnbHo

NpeaycMOTpeTb pa3MelleHne B Tape NnakeTa ¢ CUnukarenem.

B12.00-00.00-51
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