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roga) MHopmaLMoOHHOM yKa3aTesnie «HaunoHanbHble CTaHAapThl», a ouLMasbHbIl TEKCT U3MEHEHUN
M NOnpaBoOK — B eXeMeCAYHOM MH(OPMaLVOHHOM yKasaTersie «HaunoHaslbHble cTaHgapThi». B cnydae
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cTaHgapThi». COOTBETCTBYOLWAsA UHPopMauus, yBeoMeHNe U TEKCTbl pa3melaloTCcsa Takke B UH-
hopmaLoHHOM cucTeme o6uiero NoNbL30BaHUA — Ha odhuLmanbHOM caliTe PefepasibHOro areHTcTBa No
TEeXHNYECKOMY PerympoBaHuio U MeTposiorum B ceTu MHTepHeT (Www.gost.nj)
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HALULWOHAANBbHBLBN CTAHAAPT POCCUNMNCKOMWN PEOLEPAL UMK

NONATKWN TYPBUH

MeTop onpeaeneHns ra3oAMHaMUUYEcKUX XapakTePUCTUK NPSMbIX PEWeTOK 10NaToK Typ6uH
Ha cTeHpge

Turbine blades.
Method for determination of gas-dynamic characteristics of straight turbine blade grids on a bench

fata BBegeHns — 2021—01—01

1 06nacTb NpUMEeHeHNs

HacToslwunii cTaHgapT ycTaHaBNMBaeT MeTo onpeaeneHnsi ra3oAMHaMnUUYecKnX xapakTepucTuK nNpsimbIX
TYPOUHHbIX peleTokK ra3oTypbuHHbIX aBurateneit (FCTA), HENOABMXHO 3aKpenlieHHbIX Ha 3KCNEePUMEHTa/IbHOM
CTeHAe, Npu CKOpPOCTAX rasa Ha Bxoge X, s 0.9 u Ha BbIxoge A0 ?2is s 1,6. o6ecneynBatoLLMii BbICOKYI TOY-
HOCTb M COMOCTaBMMOCTb pe3y/bTaToB, MONYYEHHbIX Ha pPa3HbIX CTEHAAX C Luesbio UX 0606 eHNsa n NCNOb30-
BaHUSA NPU NPOEKTUPOBAHUN TYPOUHHbIX BEHL,OB.

2 HopmaTtuBHbIe CChl1KK

B HacToslleM cTaHAapTe MCMNO/Ib30BaHbl HOPMATUBHbIE CCbIJIKM Ha cnefyloline cTaHAapTbl:
FOCT P 2.601 EgnHan cuctema KOHCTPYKTOPCKOW AOKYMeHTaunmn. IKCnayaTaunoHHble JO0KYMEHTbI
FOCT P 58998 J/lonaTky aBMaLMOHHbIX OCEBbIX KOMMPECCOPOB 1 TYpPOUH. TepMUHbI U onpeaeneHns

NMpumMmeyaHue — Mpu NOMbL30BaHWM HACTOSALLMM CTaHAAPTOM Lie/IecO06pa3HO NPOBepPUTL AENCTBME CChUIOUHbIX
CTaHAApPTOB B MHOPMALMOHHOM cUCTeMe 06LLEro Mnosb30BaHyst — Ha OrLMaibHOM caliTe defepasibHOrO areHTcTea no
TEXHUUYECKOMY PETY/IMPOBAHMIO N METPOJIOMN B CETU VIHTEPHET WK MO EXErofHOMY MH(POPMAaLMOHHOMY yKasaTento «Ha-
LIMOHasIbHbIE CTaHAAPTbLI», KOTOPbIN ONy6/IMKOBaH Mo COCTOSIHWIO Ha 1 siHBapsi TeKyLLero roga, 1 o BbifMyckaM eXeMecsiy-
HOro MHPOPMALIMOHHOTO yKa3aTe s «HauvoHasbHble CTaHAAPTbI» 3a TEKYLUMIA rod. EC/iM 3amMeHeH CCbINIOYHbIN CTaHaapT,
Ha KOTOpbIli flaHa HeJaTVpOBaHHas CCbIIKA, TO PEKOMEHAYETCSl UCTO/b30BaTb AE/CTBYIOLLYI0 BEPCUIO 3TOro cTaHaapTa
C YUYETOM BCEX BHECEHHbIX B AaHHYH BEPCUIO M3MEHeHUIA. ECnv 3aMeHeH CCbUIOUHbIN CTaHAapT, Ha KOTOpbI AaHa AaTu-
pOBaHHasi CCbINKa, TO PEKOMEHAYETCS MCMO/Ib30BaTb BEPCUIO 3TOrO CTaHAapTa C yKa3aHHbIM BbllLe rOA0M YTBEPXKAEeHUS
(NpuHATUA). ECN nocne yTBEPXAEeHUs HACTOsILLero cTaHAapTa B CCbIIOYHbIM CTaHAapT, Ha KOTOPbIN fAaHa AaTMpoBaHHast
CCbl/IKa, BHECEHO M3MEHEHMe, 3aTparmBatoLLee NosIoKeHNE, Ha KOTOPOE AaHa CCbIIKa, TO 3TO NOSIOKEHVE PEKOMEHYETCS
NPUMEHATL 6e3 yyeTa AaHHOro U3MeHeHWsi. EC/IN CCbUIOUHbIV CTaHAApT OTMEHEH 6e3 3aMeHbl, TO MOJIOXKeHUe, B KOTOPOM
[laHa CCbl/Ka Ha Hero, PeKOMeHAYEeTCs NPUMEHSITb B YACTU, He 3aTparvBatoLLeii 3Ty CCbUTKy.

3 TepMuHbI 1 onpeaenieHns

B HacTosfllweM cTaHgapTe NpuMeHeHbl TepMuHbl No FTOCT P 58998—2020, a Takxke crie4yoLWmnii TEPMUH
C COOTBETCTBYHOLWNM OnpegeneHnem.

3.1 npamas TypbuHHaa peweTka (peweTka): MoAenb NoNaToOYHOro BeHUa Typ6uHbI, cocToAWwan u3
HeCcKOoNbKux nonatok (oT 5 Ao 15 wT.), yCTaHOB/IEHHbIX C OA4MHAKOBbIM LWAaromMm BAO/b €4UHOT0 NPSAMOJIMHENHO-
ro (ppoHTa, MMeELWMX NOCTOAHHYIO reoMeTpuo NPodnsIsa Nno BbicoTe.

NMpumeuyaHune — PeleTka npegHasHauyeHa 41a 3KCNePYMEHTA/ILHOrO onpeaeneHnst NPOUIBHBLIX U BTOPUY-
HbIX MOTEPb, Noseli NapameTPOB B MEX/10NATOUHbIX KaHaax, napamMmeTpoB MOrpPaHNYHbIX C/I0EB Ha NOBEPXHOCTSAX JIONATOK
N TOPLEBbLIX NMOBEPXHOCTSIX, MNOMEN NapaMeTpoB MOTOKA Ha BbIXOAE M3 PELLETKU Ha pasHbIX pPexumax [Mo npvBeAeHHOM
N303HTPOMNYECKOI CKOPOCTU UCTeueHust, umicry PeliHonbgca (Re), HauasibHbIX NapamMeTpoB Typ6yneHTHOCTU noToka] v
npy PasIMYHON MHTEHCUBHOCTM BbIMyCKa OX/1aXAatoLero (BTOPUYHOIO) Bo3ayXa B MPOTOYHYHO YaCTb.

MN3paHue ouumansHoe
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4 O6uwune TexHNUYeckme TpeboBaHus

4.1 CTeHp, npefHa3HayeHHbIV 415 9KCMepMMEeHTa/IbHOro UccnefoBaHNsA peleTokK, 4o/DkKeH obecneunBaTth:

- N3MepeHune nonei ckopocTeit, AaBNeHUa U TemnepaTypbl NOTOKa rasa/Bosfyxa Ha BXofe B peleTKy 1
Ha ee BbIxofe;

-onpegeneHne pexuma paboTbl peweTKn — MWN303HTPOMUYECKON MPUBEAEHHOW CKOPOCTU UCTeYeHus
rasa/sosgyxa:

- onpejgeneHne rasognHamunyeckon acppekTUBHOCTM peweTkn (NPOPUNBbHBIX N BTOPUYHbIX NOTEpPb);

-uccnefoBaHne rasoguHaMmyecknx napamMeTpoB MOTOKA B MeX/10MaTOYHbIX KaHanax: MorpaHuyHbIX
C/10€eB Ha BbIMYK/10li 1 BOTHYTOWM CTOPOHE /10NaTok;

- BU3yanusauuio IMHUIA Toka rasa/sBo3gyxa Ha nNpoduaax nonaTok, cnefoB CKaykoB U OTPbIBHbIX Teye-
HUIA Ha nonatkax 1 TOpLeBbIX MOBEPXHOCTAX PeLleTKn;

- uccnepoBaHne BAUSAHUI a3apofgnHaMUYecKoil HepaBHOMEPHOCTN NOTOKa Ha BXOAe B peLleTKy, Bbinycka
oxnaxgatouiero (BTOPUYHOro) Bo3dyxa B NPOTOYHYIO YacTb Ha rasofuHaMmnyeckne xapakTepucTuKu pelleTku;

- uccnepoBaHune B/IVSIHAS OTHOCUTEIbHOW BbICOTbI KaHana (OTHOLWeHWe BbICOTbl JloNaTku K XopAe), KOH-
dourypaumm orpaHM4YnBaloWmnX peweTKy TOpLEBbIX MOBEPXHOCTEN, onpeaensowmnx ee MepuanoHasbHbIA Npo-
hnb HA UHTEHCUBHOCTb BTOPUYHbIX TEYEHWUI U BTOPUYHbIX NOTEPb;

- nccnefoBaHne XxapakTepPUCTUK peleTKn Ha NepeMeHHbIX pexunmax paboTbl, OTANYAIOLWMUXCA YINIOM Ha-
TekaHUs NMoToka Ha Bxofe B pelweTKy cx, (yros ataku), NnpMBeAeHHOW N303HTPOMNYECKON CKOPOCTbIO ncTeye-
HUA rasa/Bo3gyxa Ha Bbixoge /.2is. yncnom Re. pacxogom oxnaxpgarouero (BTOpMYHOro) sosgyxa

raoe Goxn = £G OXI) — cymMmapHblii MaccoBblii pacxo oxnaxgarouero (BTOPUYHOro) Bo3ayxa, Bblnyckaemblii
B OAWH KaHan;
GO0 - maccoBblli pacxog rasa/Bo3gyxa (OCHOBHOroO NOTOKa) Yepe3 OAUH KaHa/l peLlleTku;
- MccnepoBaHNE XapaKTepUCTUK PELIETKM NPU PasfIMUHbIX HavyaslbHbIX NapamMmeTpax TypOy/neHTHOCTU MNo-
TOoKa Ha Bxofe (N0 MHTEHCMBHOCTU U MaclTaby TypOyneHTHOCTH).

MpumMmeyaHune — lMepeyeHb ykazaHHbIX B4.1 TpeGoBaHWii K CTeHAY MOXeT GbiTb 06ecneyeH OgHUM CTEHAOM
WM PALOM CTEHOB.

4.2 B cocTaB cTeHAa BXOAST:

- 3aKpbITbI UCNbITaTeNbHbI 60KC;

- KabnHa HabnwaeHNs, rae ycTaHOB/IEHA CUCTEMA perncrpaymn n3MmepsemMblx napamMeTpoB U MEPBUYHOM
06paboTKM pe3ysibTaToB UCMbITAHWUNA;

- TeXHO/I0rnyeckne N BcnoMmoratesibHble NOMeLLeHNS;

- OCHOBHOe 1 BCnomoraTesibHOe o6opyfoBaHue CTeHaa;

-AVCTaHLNOHHbIE CUCTEMbI A1 06GecneyeHns UcnbiTaHnii;

- KaHanbl CBA3M U3MepPUTENbHOW annapaTtypbl C CUCTEMOW perncrtpaymm nsMmepsieMblx napameTpoB.

KabuHa HabnogeHna ¢ Ny1bTOM ynpaB/eHUs A0J/1KHa 6biTb N30/IMpOBaHa OT UCMbITaTeNIbHOro cTeHAaa.

4.3 B ocCHOBHOe 060pyaoOBaHMe cTeHA4a U CUCTeMbI 419 o6ecnevyeHUs NCNbITaHUA BXOOAT:

- cucTeMa nojayu rasa ot NPOMbILLIEHHOV KOMNPECCOPHOW CTaHUMW UM U3 TpakTa oTbopa 3a Komnpec-
COpOM ras3oTypbuHHOro gsuratens (Tonbko ANS cTeHaa, paboTaloLwero ¢ gaBfeHneM rasa Ha BXofe B peleTKy
Po > BO. rae 80 — aTmocdepHoe gaBneHune);

-AUCTAHUWNOHHbIW NyNbT ynpaBneHus.

- CUCTeMa OTCEeYHbIX U PErynnpyoLwmx KnanaHoB 1 3afBUXEK;

- cpeacTBa WyMOr/ylWweHuns;

- cMcTeMa oTcoca BO3/yXa B 3KCrayCTEpPHYH JIMHUIO (TONbKO ANsi CTeHAa, paboTalouero Ha aKcraycrtep-
HOM pexume);

- cMCTeMbl BblpaBHUBaHWSA NOTOKa Ha BxoAe B pabouytlo yacTb CTeHAa, rae ycTaHOBJ/IEHA 3KCNEPUMEH-
TanbHas peweTka:

- KOMMNJIEKT KOHTPOJIbHO-U3MEPUTESIBHOW 1 BTOPUYHOW annapaTtypbl 4151 aBTOMaTU3MPOBAaHHOIO namepe-
HUS 1 perucTpayun napameTpoB;

- cuMcTeMa ynpaB/ieHUs MPoLLeCCOM MCNbITaHUSA, KOTOpas AO/KHA AaBaTb BO3MOXHOCTb PYYHOrO 1 aBTo-
MaTU3NPOBAHHOIO yNpaB/eHUs;

2
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- cucTema aBapuiHOro octaHoBa nmpouecca UCMNbITaHUs, NO3BOJIAIOWAN OCYLWeCcTB/IATb 9KCTPEHHOE ne-
pekpbiTMe TpakTa nogBoja cxaToro rasa/sosfgyxa k pabouyeit yacTm cTeHga u ero cébpoc, MUHYs pabouyto
YacTb cTeHAa, B atmocdepy.

4.4 B BcnomoratesibHOe o6opyAoBaHMe CTeHAa BXOAAT:

- NoAbeMHO-TpPaHCMNOPTHbIE cpeAcTBa CTeHAaa;

- MOHTaXHO-06CcnyxunBatolLasa nnowagka;

- CUCTEMbI OTOMN/IEHUSA, BEHTUAALNN, OCBELEHNA, CUTHATN3aLNN N CBA3N:

- cucTemMa noXxapoTyLleHUs.

4.5 Pasmepbl MarnctpajsbHblX TPy6onpoBOoAOB Ha BXOAe B CTeHA W Ha ero BbixoAe, a Takxe pasmMepbl
COOTBETCTBYIOLWMX YCTPOICTB A/19 yCTPaHEHUA HepaBHOMEPHOCTW pacnpefesieHns napameTpoB MOTOKa Mo
ceyeHUto KaHana (pecuBepa, CeETOK, XOHelikoMb6a v np.) BbIGMpaloT NpyM NPOEKTUPOBaHUMN, UCXOASA U3 YCNOBUS
NCNbITAHWIA peleToK C MakCMMalibHbIMN 3HaYeHMSAMW NapaMeTpoB rasa/sBosjyxa u ero pacxopga.

4.6 KOHCTpYKUMSA 1 pa3melyeHne 0OCHOBHOIo 060pyA0BaHNA Ha CTeHAe AO/KHbI obecneynsaTb:

- cB060AHbIN NoABOA ra3ayBo3gyxa K BXofy B pabouyto YacTb CTEHAA U B 9)XEKTOPHO-BbIX/IOMHOE YCTPOIi-
CTBO CTeHAa;

- NoABOA Ooxnaxpawwero (BTOPUYHOrO) BO3dyxa M U3MEHeHMe ero napameTpoB ANS UccnefoBaHna Ha
CTeHAe peleToK C BbIMYCKOM BO3Ayxa Yepe3 OTBepcTUA nepdopauum Ha nonatkax, B Wenn B BbIXOAHbIX
KpomKax, nepcdopaumn Ha TopLeBbiX NOBEPXHOCTSAX;

- ycTpaHeHne HepaBHOMepPHOCTM Haberatouero (BXo4HOro) NoToka Ha sionaTku, BblG6paHHble A1 onpe-
AeneHns rasogmHamumyeckoli achhekTUBHOCTU pelueTku;

- OTCYTCTBME UCKaXXEHUNS MOTOKa B MU3MepseMblX KaHanax peweTkn oT 30HA0B, NMOMeLeHHbIX Ha BXo4e B
peweTKy, A9 NOBbILWEHNS TOYHOCTM ONpeAesnieHna ra3ofgnHamMmmyeckor adhPeKTMBHOCTN peLLeTKn;

- yCTaHOBKY Ha BXOfe B UCC/ielyeMyt0 pelleTKy CONpoTUB/IEHNA, UMUTUPYIOLWNX HEPABHOMEPHOCTb NO-
TOoKa Ha BXOfe B COMI0OBOI annapaTt wauM paboyee koseco TypbuHbl ['TA. N nsmepeHue nonei napameTpos
noToka npu Nosly4eHHON HepaBHOMEPHOCTH;

- U3MEeHeHMe HanpaB/lIeHMs1 NOTOKa Ha BXOJe B UCCnefyemMyto peleTKy C MOMOLLbIO peryampyemMblX CTBO-
pPOK. yCTaHaB/ANUBaeMbIX Y BXOAHbIX U BbIXOAHbIX KPOMOK KpaHMX /lonaTok peleTkn, Uan NoBOPOTHOTO Kpyra,
Ha KOTOPOM 3aKpenseHbl uccrepgyemMbie nonaTkn peweTtku. [lnanasoH perynimMpoBaHus onpegenserca paspa-
60TYMKOM CTeHAa B 3aBMCMMOCTMN OT ero HazHayeHus;

- U3MeHeHMe pexuma paboTbl CTeHAa B AMana3oHe 3HaYeHW nepenajoB AaB/ieHWli B pelueTke, 3a-
faBaeMblX B COOTBETCTBMMW C MPOrpaMmoi MChbITaHUii, 1 aBTOMaTU3NpPOBaHHOE nojfepxaHne NOCTOAHCTBA
pexumMa BO BpeMs perumcrpayuu napaMmeTpoB NOTOKa 3a CYeT UCMNO/b30BaHNA CUCTEMbI Mepenycka rasa;

- U3MepeHne nosieli napameTpoOB NOTOKa Ha BbIXOAE B pelleTKy, Ha ee BbIXO4e U BHYTPU Mex/sonatou-
HbIX KaHas/oB:

- yCTaHOBKY HacafKoB/30HAOe ANA onpefesieHNsa nonei NonHbIX U cTaTUYeCKUX AaBrieHwni p*. p, yrnos
notoka BAO/b POHTA a M BAO/b BbICOTbI 10NATOK |i (Ha BXOAe 1 Ha BbIXOAe U3 pelleTkun), TemnepaTypbl NoTo-
ka I 1 nx aBTOMaTM3npoBaHHOE NepeMelleHne BAOMb PPOHTA peweTK 1 BAO/Ib BbICOTbI /IONATOK Ha pasHbIX
paccTossHUAX OT KPOMOK /1oNaToK B HanpaB/ieHUN, NepneHanKynIapHOM K (OPOHTY peLueTku,

- NepemMelleHNe HacaAKoB/30HA0e. yCTaHOBJ/IEHHbIX CO CTOPOHbI BXO4a B peleTKy U CO CTOPOHbI BbIXO-
fa. BAONb Wara un BAO/Ib BbICOT /IONATOK;

- npoBeAeHue paboT No BM3yannsaumm Te4eHns rasa B kaHanax nccnegyembix peleTok U BO3MOXHOCTb
hMKcnpoBaHMUs pe3y/nbTaToB C NMOMOLbIO perncTpupytouleii annapatypbl (poTo-, BuAeoannapatypbl) B nNpo-
Lecce NUCNbITaHWA:

- cBo6OAHBIN noaxos K paboyeit yacTu cTeHAa ANA NPOBeAEHUS MOHTaXHbIX paboT, OCMOTPOB U pery-
NIMPOBOYHBbIX paborT.

4.7 Tpn ncnblTaHUM pelweToK Ha pexunmax (no NpuBefeHHOW N303HTPONUYECKOW CKOPOCTU MUCTeYeHUs
Ha BbIxoge) n2(52 1.0 Heo6Xx04MMO:

- UCMoNb30BaTb KOMOGMHNPOBAaHHbIN HacafoK, MPUEMHUK CTaTUYeCKOro AaB/ieHNs KOTOPOro BbIHECEH Ha
OTAE/IbHbIN KOHCTPYKTUBHbIA 31€MEeHT — Uy (CM. PUCYHOK 1);

- UCNONb30BaTb UMY CO CreAyWMMN peKOMeHAyeMbIMU reOMeTpUYeCKMMN napaMmeTpaMmu (CM. PUCYHOK 2):

- BHeWHi guameTp nrnbl d He foONXeH npeBblwaTb 1.6 Mm;

-AvamMeTp OTBEpPCTUS-NPUEMHUKA cTaTuyeckoro pgasneHuss dQ AOMXKEH HaxoAuTbCs B AuanasoHe
o1 0.7 go 0.9 mwm;

- ANINHA UMbl OT Havyana Ao MecTa ee KpenseHus unv usrnba foskHa HaxoAuTbea B gvanasoHe oT 12d
no 17c/mm;
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1 — npueMmmMmuw AaBneHun. 2 — KOM6VIHMpOBaHHhIVI Hacapfok. 3 -- urnac nNpUeMHNKOM CTaTU4eCKOro gaBneHus;
4 - NPUEMHUK CTaTU4YeCKO AaB/NeHns Ha OTCEYEHHO NnacTuHe. 5 -- oTCeYeHHas naacTuHa

PI/ICyHOK 1— Cxema peweTkn C KOM6I/IHI/IpOBaHHI::IM Hacagkom

- CMeleHne MOMOXEHUA OTBEpPCTUA-NMPUEMHMKA CTaTUYeCcKoro AaB/fieHUss OT Hadana Wrfbl JOJ/KHO CO-
ctaBnaTb ot 5d go 7d mwm;

- NPOBOAUTL Ka/IM6pPOBKY KOMGMHMPOBAHHOIO Hacajka 8 aspoAnHamMuyeckol Tpybe Ha CBEPX3BYKOBbIX
pexumax paboTbl r 1,0. npu pasHbIX yrnax HaTekaHMsi NOTOKa Ha 30HA4 B ABYX B3aWMHO MepneHanKynsap-
HbIX M/I0CKOCTAX;

- N3MepATb CTaTUYecKoe faB/ieHNe Ha OTCEeYHOW NacTUHE C Lenbio onpeaeneHns pexuma paboTbl pe-
WeTKN Npu OTCYTCTBUWN Hacajka B 30HE PacnosioXXeHUs NPUEeMHUKOB CTaTU4eckoro gaBsieHns (CM. PUCYHOK 1,
KOMOGUHMpPOBaHHbI Hacaf0kK PacrnosloXeH Bbile NPUEMHNKOB CTaTUYECKOro flaB/lIeHNs Ha OTCEeYHOW nnacTuHe).

4.8 Mpy nMcnbiTaHUN peleTok Ha pexumax (No NpuBeAeHHO N303HTPONMYECKO CKOPOCTU UCTeYeHUs
Ha Bbixoae) A5 < 1.0 Heo6xoa4MMO:

- NPV UCMONIb30BAHNN MHOFOTOYEYHbIX HacaAKoB/30HAOB MPOBOAUTL UX KaTMGPOBKY B aapoAuHamMuye-
cKoll Tpy6e Ha pexmumax K2a < 1,0 npu pasHbIX yriax HaTekaHusi NoToka Ha Hacafku/3oHAbl B ABYX B3aMMHO
nepneHANKYNAPHbIX NOCKOCTSAX.

4
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PUCyHOK 2 — Cxema Urnbl-npueMHmnKa CTaTUYecKoro fas/ieHuns

Ha pUCyHKe 3 npueeneHa npuMepHasa cxema rosioBky 3oHga A nsmepeHusa nosiHoro gaenieHusa, ctatu-
4YeCKOro gaBJ/ieHNA N YyrnoB HaTekKkaHna noToKa B ABYX B3aMMHO nepneHAnKy/1IapHbIX M/IOCKOCTAX.

PucyHok 3 — Cxema rofioBku NATUTOYEYHOr0O 30H4A AaB/IeHNS

Mpu ncnbiTaHMN peleToK Kak Ha CBEPX3BYKOBbIX, Tak U Ha A03BYKOBbIX pexunmax:

- ecnv perncTpaymns napameTpoB MOTOKa NPOUCXOAUT NPU HEMNPEepPbIBHOM NepeMelleHnn Hacagka/3oHga
CO CKOpPOCTbIO He 6onee 2.5 MM/Cc. AuamMeTp NPUEMHbIX OTBEPCTUI Ha rosioBKe 30HAa/Hacagka Wau Urfbl He
[0NXeH 6bITb MeHee 0.8 MM (CM. pUCYHOK 3);

- NPy UCNbITAHUN PELIeTOK B YC/TIOBUSAX pa3pexeHHOoW cpedbl (Npu HU3KMX yucnax Re) uenecoo6pasHo
onpepennTb Yyncno Re ncnonb3yeMoro Hacagka/3oHga. Mpu KOTOPOM COXPAHAKTCHA ero KaimbpoBOYHbIEe 3a-
BUCUMOCTU. [laHHOe uncsio Re onpegensieTca npu KaMbpoBKke Hacagka'soHAa B a3poAuMHaMuU4yeckoil Tpybe
Npy pasHbIX paspsHXXeHUsxX ra3oBo/BO3AYLWHONM cpeabl.

4.9 B KOHCTPYKUMM MONIOCKOW peLlleTKu:

- [O/DKHbI 6bITb NPeAYCMOTPEHbl OTCEYHble NAACTUHbI, CyXatoLwmne NPOTOYHYO YacTb peLlleTKn, pacnono-
XX€eHHble Ha paccTosHUM oT 10 A0 20 MM OT GOKOBbIX CTEHOK cTeHAa (CM. pUCYHOK 4);

- WWAPUHA OTCEeYHbIX M/IaCTUH CO CTOPOHbI BXOAa B pelleTKy A0/KHa COCTaBNATb He MeHee OAHOl Xop-
Obl nonaTtok. WnpuHa oTCeYHbIX NIACTUH CO CTOPOHbI BbIXO4a M3 peweTKn A0/HKHa COCTaBNATb HEe MeHee
0.8 xopAbl 1IONATOK NPU UCMNbITAHUN pPeLIeTOK Ha CTEHAE, CKOHCTPYMPOBAHHOM MO MPUHLUNY UCTEYEHUSA CTPYN
B 3aTOMJIEHHOE NPOCTPAHCTBO;

- OTCeYHble N1aCTUHbI CO CTOPOHbI BXOAa B peLleTKy MOryT 6bITb Kak NPSAMOIMHEHble (MOKa3aHbl Ha pu-
CYHKe 4). TaKk U KpUBOJINHEliHbIe C Liefiblo CO3[aHNs KOH(DY30pPHOTO TeYeHNA Ha BXOJe B PeLleTKy CO CTOPOHbI
BbIMYK/10/ NOBEPXHOCTWN N1AaCTUH;

- OTCeYHble NACTUHbI MOTYT UMETb KPUBOJIMHEHYIO KOH(UTypaLuio B MeX/10NaToYHOM KaHane peleT-
K. MOAENUpPYIOLWY MepuanoHanbHble 06BOAblI MPOTOYHOW YacTu TYpOUHbI;

- MUHUMaNbHOE pacCToAHNe MeXAy OTCeYHbIMU MIaCTUHaMM JOJIXXKHO COCTaBMATbL He MeHee 2.5 xopAbl
nonatok Npu nccnefoBaHUM pelweTok Npu yncnax Re s 4.0><105 (uncno Re onpegeneHo no xopae nonatku u
M303HTPONUYECKMM NnapamMeTpam UCTEYEHUNA U3 peLleTKn);
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PUCyHOK 4 — Cxema NOM0XeHUs OTCEeYHbIX NNACTUH B KOHCTPYKLUMN peLLeTKn

- MMHMaNbHOEe pacCcTOssHME MeXAy OTCeYHbIMM MacTUHamMu B pelleTkax, uccriegyemMblX Npu vymcrax
Re >4,0x10s, 4O/MKHO cOCTaBNATh!

-0T 32200 432 vm ansa COMJIOBbLIX /IONATOK:

-0oT4a2p0 6a2 mm agna paboynx nonartok;
rae 32 - WUpKUHa y3Koro (rop/sIoBOro) CeHeHNss MexsionaToyHoOro KaHasna, MM.

MakcnmanbHOe 3HauYeHne KpaTHOCTU WWNPUHbI Y3KOro (FrOp/I0BOr0) ceYeHss OTHOCUTCSA K peleTkaMm, reo-
MeTpuyeckas KOH(PpY30pHOCTb MeX/1I0NaToUYHbIX KaHa/0B KOTOPbIX 6/11M3Ka K eAnNHMLE.

- MUHUManbHbI pasmep xopAbl Npoduas nonaTtkn pewetkn — 30 MMm;

- 3anpeujaeTcsa BbINOJ/IHATbL BbIBOA TPYOOK APEHNPOBaHUA AN U3MepeHUsa cTaTu4vecknx faBrieHui Ha
npodune n Ha OTCEYHbIX NacTUHax Yepes3 MPOTOYHYIO YaCTb PeLIeTKN:

- MMHMManbHOE YMCNO0 NonaTtok — 5 wr.

4.10 N3mepeHne napamMeTpoB NOTOKa:

- cnegyeTt NpoBOAMTbL Hacagkamu/3oHgamu. NpoweflwnmMun KannbpoBKy B asapogmHamunyeckon Tpybe,
ANSA KOTOPbIX NOAyYeHbl MHAUBMAYaNbHbIE TPafyMPOBOYHbIE XapaKTePUCTUKN, CBA3bIBaloWmMe feACTBUTE b-
Hble napamMeTpbl NOTOKa C MOKa3aHWAMMW MPUEMHWKOB AaB/eHUA U TemnepaTypbl, PacrnofloXeHHbIX Ha npu-
eMHOIi YacTu (roNloBKe) Hacafkoa/a0HA0B. KannbpoBKy HacafAkoB/30HA0B cnefyeT NPOBOAMTL Ha pexunmax no
npvBeAeHHOW CKOPOCTM NOTOKAa, COOTBETCTBYIOLWMNX pPeXuMam TeYeHUs B uccrieflyeMoi pelueTtke:

- Ha BbIXOJe W3 pelweTkn crnedyeT NPOBOAMTbL HacajkaMmu/3oHgamu ¢ gnametpom/rabapnutom ronosku/
NPUEeMHOM YacTu, He NpeBblWarWmnm 5 Mm:

- Ha BbIXOAe M3 peleTKN cneayeT NPoBOAUTbL ANA KaXAO0ro «npeAcTaBUTENIbHOITO» MeX/10NaToOYHOro Ka-
Hasa, YMCno KOTOPbIX AO/MKHO 6biTb HE MeHee [BYX, PaCnoO/IOXEeHHbIX B CPeAHel YacTu pelleTku:

- He cnepgyeT NPoOBOAUTH B NEPBOM M NOC/IeAHEM KaHanax peleTku;

- HacafiKoM/30HAOM Ha BbIXOfe U3 pelleTkn crnepyeT NPOBOAUTbL Ha PaCcCTOSSHUM OT BbIXOAHbIX KPOMOK
peweTku, He npeBbliwatowem 35 % Xxopabl 10NAaTOK.

4.11 Mepepn MOHTaXOM peLleTKn Ha CTeHAe AO0/KHbI ObITb BbINO/IHEHbI N3MEPEHUS TOMWMHbI BbIXOAHbIX
KPOMOK f1onaTok, Xopa npoduneid, pasmepbl y3kux (TOp/IOBbIX) CEYEHUI, Warn MexsonaTtoyHbiX KaHanoB pe-
WeTKN. BbI6paHHbIX AN1A U3MepeHus napaMeTpoB noToka (CM. 4.10). B Tpex ceYeHMAX NO BbICOTe (CpefHeM,
KOPHEBOM ¥ NepudepuiiHom).

4.12 TeomeTpuio peweTkn (4Mcno nionaTtok, XxopAaa, yaA/IMHeHne onatok) BblbuparwT ¢ yyeTom obecne-
YEHUA MUHUMaNIbHO HEO6X0AUMbIX TpeboBaHUii (CM. 4.9) N aHepreTUYeCKNX BO3MOXHOCTel NpeanpusaTns ans
BOCMpPOM3BOACTBA 3afaHHbIX PEXUMOB paboTbl nccnefyemMmoro obbekTa.

4.13 CTeHA AO/KEH MMeTb nacnopT, coAepxaluii OCHOBHble XapakTepUCTUKM CUCTEM CTeHAAd, U UH-
CTPYKLMIO No aKcnnyartayuu cornacHo NOCT P 2.601.
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5 Tpe60oBaHMA K NOMeLWEHNSIM M OCHOBHOMY 060pYyA0BaHUIO UCMbITATETbHOTO
cTeHpa

5.1 MomeuweHne 60kKca, kabWHbl HabAOAEHUS N MoMelleHUne AR pa3MeleHUs KOHTPOJSIbHO-U3Mepu-
TeNbHOI annapaTypbl f0/KHbI OTBeYaTb Tpe60BaHNAM AeACTBYOWNX CAHUTAPHbBIX U NMPOTUBOMNOXAaPHbIX HOPM.

5.2 Cuctema WwymornyweHns Ao/xHa obecneuynBaTb B NPOU3BOACTBEHHbIX MOMELWEHUAX C HOPMUPY-
eMbIMW YPOBHAMW LWyMa, Ha TEPPUTOPUU NPEANPUATUA MU Ha TEPPUTOPUU, NpuneramowWwen K NnpeanpuaTuio,
YPOBHU 3BYKOBOTO flaB/IEHNS B COOTBETCTBUWN C TPe6OBAHMUAMMN CaHUTAPHbIX HOPM.

5.3 Cuctema Bo3ayxonoABofja A0/KHa obecneunBaTb 6ecnepeboiiHylo nogavy Bo3gyxa 3afaHHblX na-
pameTpOB K pelleTke B TeYeHNe BCEro BpeMeHU UCMbITaHU.

5.4 Cuctema BO34yx00TBOAA A0J/1KHA o6GecneunBaTb 6ecnepeboiiHbIi OTBO/ BO3Ayxa OT peweTku (npu
nogfepxaHun 3a Heli 3aaHHOTO AaB/lIeHUA) B CUCTEMY LWIYMOT/YLWEeHUS NN 3KCrayCcTepHbIi Tpy60MnpoBoA,.

5.5 Cuctema aBapuiHOro octaHoBa [OJ/DKHa obecneunBaTb ObICTPOE BbIK/lOYEHME NOAayn BO3Ayxa B
pabouyto YyacTb cTeHAa 3a Bpems He 6oniee 1 c.

5.6 KOHTponbHO-3MepuTenbHaa annapaTtypa Ao/hkHa ob6ecneynBaTb KOHTPO/b U3MepPsAeMbIX napame-
TPOB C NOrPeLWHOCTbIO, NpMBeAEHHON B Tabuue 1, a Takxe nosiyyeHne MHoOpmaLnum 0 COCTOSSHUN CTEHA0BbIX
cuUCTeM.

5.7 K KOHTPO/IbHO-N3MepUTebHOM annapaTtype A0J/XHa 6bITb NPUAOXeHa cnegylolas aKcnayaTaloH-
Has JokymeHTauus, cornacHo NOCT P 2.601:

- nacnoprT:

- hopmynsp;

- PyKOBOACTBO MO 3Kcnayataymn.

5.8 [leiicTBytolan Ha cTeHAe aBTOMaTU3MpoOBaHHasA cucTeMa yrnpaB/fieHUss TEXHO/IOTMYeCKMM npoLec-
COM ncnblTaHMA Ha 6a3ze 3BM pgonxHa obecneunBatb:

- aBTOMaTn4yeckoe n3MepeHne napameTpoB UccraefyemMon pelweTkn U CTeEHAO0BbIX CUCTEM;

- MareMaTn4eckyto o6paboTKy pe3ynbTaTOB UCMbITaAHUSA;

- npepocTaBfieHne nHopmaLn 0 COCTOSHUN CTEHAOBbLIX CUCTEM:

- CfieXxxeHne 3a aBapuiiHbIMU NapaMeTpamMu, CUTHanM3aumio n 6/10KNPOBKY;

- Tpebyemyto HaleXXHOCTb (PYHKLMOHNPOBAaHNSA CUCTEMbI;

- aBTOMaTn4yeckyto hukcaunio BpemeHu, AaTbl U pexnma UcnbiTaHus.

6 Tpe6oBaHNSA K USMEPEHUID NapamMeTpPOB NPU NCMNbITAHUN NPSIMbIX PELIETOK

N3mepuTenbHble CUCTEMbI CTEHAA A1 UCMbITaHWS PeLeToK AO/IKHbI o6ecnevynBaTb N3MepeHne u aBTo-
MaTM3UPOBAHHYO PErncTpaumnio napaMeTpoB, HEOGXOAMMbIX ANS ONpeAesieHUs ra3ofnHaMuyeckoii agpdek-
TUBHOCTU peLeToK, Npu 4OBEepUTeNbHOM BepossiTHOCTU P - 0.95. ¢ cymMMapHOii NorpewHocTbio, He NpeBbilla-
louLeli 3HaYeHn, ykasaHHbIX B Tabnuue 1.

Tab6nuyal
O603HaqeHVe
MapamerT MMapHasi MOrpeLLHOCTb
P napaveTpa Cymmap pe

MonHoe fasrieHne rasa’BO3dyxa Ha BXOfe B PELIETKY: CTaTudeckoe P \P1.P2 +0.40 % N3 npup‘ < BQ
AaBrieHne rasa/Bo3gyxa Ha BXOJe B peLleTKy U Ha ee BbIxode +0.15 % BN npu p*r s0
Mepenag, NosHbIX AaBNeHNA Mexay BXOAOM U BbIXOAOM rasa/Bo3gyxa B p7p.p2 +30 Ma
N3MEepPSIEMOM CEYEeHUN peLleTku
TemnepaTypa rasa/Bo3gyxa TAT2 +0.2%
MaccoBbIil pacxof Ox/axaatoLero Bosgyxa Goxn +0.35 % BN
Yrosn noToka, HaTBKaeMblIli Ha HacafloK/30H/,. B 3aJaHHON N/I0CKOCTK «l<m +3.0"

MpuMeHsemble 4158 M3MepeHusi 4aBeHnii U nepenagoB rasa/Bo3gyxa Ha CTeHAe faTuuKy 4O/KHbI Npo-
X0AWUTb MHAMBUAYaSbHYIO TpajyupoBKy C MCMO/Ib30BaHWeM 06pasLoBbIX CPeACTB U3MEPEHUs He pexe yem
OfVH pa3s Brog.
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7 O6bpaboTKka pe3ynbTaToB U3MEPEHU

7.1 OnpepeneHve koaduymnmeHTa NoTepb KMHETUUYECKOW 3Hepruu rasa/sBosgyxa B 3afaHHOM CeyvyeHUn
Nno BbICOTE HEOX/TAXAAaeMON peleTkn cregyeT NPpoOBOAUTL B cleaytoueli nocnenoBaTe/ibHOCTH:
- onpenensitoT cpegHMe No wary sionaTok cTaTuyeckoe 1 NosiHoe AaB/ieHns rasa/Bo3ayxa 3a peLleTKoi

P*2cp-/>2cp- 6aP

P2cP = - jP2,d t; 1)
ro

P2cp =  P2dt, (2)

rae p2j, p2m— nokanbHble cTaTuyeckoe v NOMIHOe AaB/eHWs, N3MepeHHble BAOMb (DPOHTA peleTku, 6ap.

t— war nonaTok B pelleTke, MM.
- onpeaensioT cpegHue NpuBefeHHble CKOPOCTU C MCMOJIb30BaHUEM Fa304MHAMUYECKUX yHKunii (FAP):

*2Zp-'+2p) 3

.-« (*2)]: @)
roe n(~2cp)
Prcp
PrcP
n(~2is)“
Pi

p\ — cpegHee nosHoe faBfieHMe Ha BXof4e a pelleTky, 6ap:
- onpefensiioT KO3MPULNEHT NoTepb KMHETUYECKOW 3Hepruy rasa/Bo3gyxa s KaXA0ro MexsonaTou-

HOrO KaHana:
\2

w--ter

7.2 NMpwn nccnepoBaHnn pelleTok C NepeMeHHOol TemnepaTypoii rasa/Bo3gyxa BAoAb (POHTa 3a BbIXOA-
HbIMW KPpOMKamMu nonaTtok Heo6xoAnmMo onpeaensiTb CpefHEeMaccoBy0 TemnepaTypy 3aTOPMOXEHHOro NoToka
B ceyeHun T2Cp — OCpefMeEHHYI0 MO lWary /sionaTtok B pelleTKe MOJIHYIO TemnepaTtypy rasa/Bo3gyxa. K. no
cdopmyne

®)

iTA{p2W2).dt

faep- 6
1(p2w2).dt > (©)

raoe 7N — nokanbHas nosiHas TemnepaTypa rasa/Bosgyxa. K.
p2 — foKanbHas MJ0THOCTbL rasa/Bo3ayxa. Kr/m3,

W2 — nokanbHas cKkopocTb rasa/Bosgyxa. m/c.
CpefHIOI0 CKOPOCTb MNOTOKA 3a PeLleTKOW AN KaXA0ro Mex/101aTto4yHoOro KaHasna onpeaensiotT U3 coot-
HOWeHns
* 1
P2 1¢

“er i |RF T ”

P2cp j

rae K — rnokasaTeslb U303HTPO/IbI ras3a/Bo3ayxa;
R — ypenbHas razoBasi noctosiHHasA. Ox/(kr K).
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7.3 Mpwn nccnegoBaHMM oOxNaxaaeMblX pelweTok Heo6XxoAMMo onpeaenTb KO3 ULMEHT CKOPOCTM NOTOKa

V- (8)

roe W2s A 4K T; 1- AI — WM303HTpONMYyecxas CKOPOCTb NCTeYeHUs rasa/sosgyxa. m/c:
Cp— ypenbHasi Ten10eMKOCTb rasa/Bo3gyxa npyv NocTostHHOM AasnaeHuun. Jx/(kr K):

7N — cpefHAs NosiHas TemnepaTtypa rasa/Bosfyxa Ha BXo4e B peweTky. K.
Lna conocTaBfieHMs OX/IaXAAeMblX pelweToK Mo ra3ofguMHamuyeckoit apeKTUBHOCTU Heo6XoAMMO
onpeaensTb KMNJ peweTky no cneaytouieii 3aBUCMMOCTH.

UGn
(9)

Goxn
~gT ]

X Goxn
i

roe Goxn

Gr
Gr— MaccoBblil pacxoj rasa/Bosfyxa yepes UCC/eAyeMblil KaHam peLeTku, Kr/c:
COX/) — mMaccoBblii pacxof oxnaxgatolero (BTOpUYHOIo) Bo3ayxa, BbiNyckaeMoro B Uccriefyemblii KaHan
yepes bil psig nepgopanmm UNn Wesnb B BbIXOAHOW KPOMKe, Kr/c:

* 1

oxn s - Cploxn.O 1
Pox.0)

4,

roe U»n iss Y is— pacnonaraembie aHeEpPrnu rasa/Bosgyxa v oxsaxgarouwero (BTOpUYHOro) sosayxa. Jx/kr;
KB— nokasaTesib M303HTPONbl OX/1axaarmwero (BTOPUYHOro) BO3ayxa;
C — ypAenbHas TenJoeMKOCTb OXnaxpjawuero (BTOPUYHOrO) BO3Ayxa MpPU MOCTOAHHOM AaB/ieHUwn,
Ao/ (kr-K);
p*xn0 — nosiHOe AaB/ieHMe oxnaxjawuwero (BTOPMYHOro) Bo3gyxa Ha BxoAe B jonaTky, 6ap:
7"*xMo — nonHasa TemnepaTtypa oxnaxgaluero (BTOPMYHOro) Bo3ayxa Ha Bxoae B sionatky. K.

dopmynbl (1) — (9) NPMMEHSAOT A4NS KaXA0ro nccrefayemMoro kaHana peweTkn (cm. 4.10).
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KntoueBble cnosa: Fa30Typ6VIHHbIe asurartenn, npAamblie Typ6I/IHHbIe peweTKkn, CTeH
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