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MpeaucnoBue

Llenn, OCHOBHblE MPUHUMNBLI U OCHOBHOW MOPSAOK NpoBedeHUs paboT Mo MEXroCyAapCTBEHHOM
cTaHaaptusaumn ycraHosnensl B FOCT 1.0-92 «MexrocyaapcTBeHHas cucrema craHgaptusaumu. OCHOB-
Hble nonoxeHusa» u FOCT 1.2-2009 «MexrocygapcTeeHHas cuctema craHgaptusauun. CTaHaapTbl MEXTo-
CydapCTBEHHbIE, NpaBuna M pekoMeHZauuu no MEeXrocyaapCTBEHHONW crangaptusauuu. lNpasuna paspa-
GOTKM, NPUHATUS, OOHOBMEHUA U OTMEHBI»

CBeaeHus O cTaHgapTe

1 PASPABOTAH TexHu4eCckum KOMUTETOM NO craHaaptu3auum Poccuiickon Peapepauyun TK 061
«BeHTUnAUMA n KoHAUUMOHMPOBaHKUEY, PeaeparnbHbIM roCyAapcTBEHHbIM YHUTAPHbIM npeanpuatnem «LleH-
TpanbHbIA adporuapoaAMHaMUYECKUA MHCTUTYT uMeHn npodeccopa H.E. XKykosckoroy (Pryn «UAM») co-
BECTHO ¢ deaepanbHbiM [0CYyAapCTBEHHbIM YHUTapHbIM - npeanpuatuem «Bcepoccunckuit  HayyHo-
nuccneaoBaTenbCKuii MHCTUTYT CTaHaapTM3auum u ceptudomukaumm B MawmHocTpoeHuny (BHUMHMALLY

2 BHECEH ®epaepanbHblM areHTCTBOM MO TEXHUYECKOMY PErynupoBaHuIO U metponorun Poccuit-
ckon degepauuu

3 MPUHAT MexrocyaapCTBEHHLIM COBETOM MO CTaHAapTusauuun, METPONOrMn U ceptudukauum no
nepenucke (npotokon ot 3 gekabps 2012 r. Ne 54-IM)

3a npuHSTUE CTaHdapTa NPororocoBany:

KpaTkoe HavmeHOBaHWe cTpaHbl Kog ctpaHbl no MK (MCO
no MK (MCO 3166) 004—97 3166) 004—97 CokpalleHHoe HauMeHOoBaHWe HaLMoHanbLHoOro
opraHa no ctaHgapTusauuu
ApMeHus AM MuHakoHOMUKM PecnyGnuku ApmeHus
Benapycb BY loccranpapt PecnyGnukn Benapycb
KasaxcraH KZ lFoccranpapt Pecnybnuku KasaxcraH
Kuprusus KG KbiprbiacraHgapt
MongoBa MD Monposa-Ctangapt
Poccus RU Poccrangapr
TamxukucTaH TJ TapxukcTaHaapT
Y3bekucraH Uz YacraHgapt

4 MpukazoMm PeaeparnbHOro areHTCTea MO TEeXHUYECKOMY PEryrMpoBaHUIO M METPONorum ot 6
ceHTabpsa 2013 r. Ne 918-cT mexxrocyaapcteeHHbi ctanaapt FOCT 31961-2012 BBeaeH B AEWCTBUE B Ka-
YecTBe HauMoHanbHOro craHgapta Poccuiickoin ®egepauun ¢ 1 uona 2014 r.

5 BBEJEH BIMEPBbIE

UHpopmayus 06 UBMEHEHUSX K Hacmosawemy cmaHd0apmy nybnukyemcs 8 exe200HOM UHGhopma-
UUOHHOM yKa3zamene «HauuoHaneHble crmaHAapmbi», @ MmeKcm USMEHEHUL U nornpasoK — 8 eXXeMeCa4YHOM
UHGhOpMaUUOHHOM yKaszamene «HayuoHansHbie cmaHlapmbi». B criydae nepecmompa (3aMmeHbl) unu om-
MeHbl Hacmosuweao cmaHlapma coomeememeyrouiee ysedomreHue 6ydem onybnukosaHo 8 exeMecsy-
HOM UHCbOPMaUUOHHOM yKa3damerne «HayuoHanbHble cmaHdapmbl». Coomeememeyowas uHgpopmayus,
ysedoMneHue u mekcmbl pasMeLaomes makxe 8 UHhopmauuoHHol cucmeme obuiezo nonb308aHUs — Ha
oghuyuansHom calime ®edepasibHO20 azeHMemMea Mo MexXHUYECKOMY Pe2ynuposaHuio u mMemponoauu e
cemu NiimepHem.

© CraHgapTuHdgopmM, 2014

B Poccuiickoi deaepaumn HaCTOALWMIA CTaHAAPT HE MOXET OblTb NMOMHOCTHIO MMM YacCTUYHO BOC-
NPOW3BEEH, TUPAXMPOBAH U PAcnpOCTPaHEH B Ka4ecTBe ouumanbHoro usgaHusa 6es paspewwenus dege-
panbLHOro areHTCTBAa N0 TEXHUYECKOMY PErynupOBaHUIO U METPOOTUM
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BBepeHue

Hacrosuwmii cranaapt paspaboTtaH Ans yCTaHOBMNEHWA nokasartenein aHeproapcdekTUBHOCTU Npo-
MbILLUMEHHbIX BEHTUNATOPOB. M3BECTHO, YTO NPOMBLILNEHHbIE BEHTUNATOPLI BCEX TUMOB, UCMOSIb3yEMblE B
CUCTEeMax BEHTUNALUUKU, OTOMNEeHUA U KOHAULIMOHUPOBAHUA, @ TAKXKE B Pa3fmMyHbiX NPOU3BOACTBEHHbLIX U
TEXHOMNMOIMYECKUX npoueccax, norpedbnsoTr 6onee 20 % BbipabaTbiBaeMO B MUpe dnekTpoaHepruu. Mo-
3TOMY yBenuyeHue aHeproachdeKTMBHOCTU BEHTUNSATOPOB, CHWXKEHWE NOTPEGNSEMON UMU MOLLHOCTU B CO-
BOKYMHOCTU C PauyUOHarbHbIM UX UCNOSIb30BAHMEM B CUCTEMAX SIBNAETCS BECbMa akKTyanbHOU NpoGnemo.
CHWXeHWe AoNU 3HepropecypcoB, pacxoayeMblX Ha NPUBOA, BEHTUNSATOPOB, OQHOBPEMEHHO pelsaeT 3agady
NOBbILLIEHUS IKONOrMYECcKon 6e3onacHoCcTu B CTpaHe u B Mupe.

BaxHocTtb npobnemMbl noaTBEpXKAAETCA NPUHATBIM B Poccun deagepanbHbiM 3akOHOM Poccuiickon
depepauum ot 23 HOAOPs 2009 r. N 261-$3 «O6 3HeprocGepeskeHU 1 0 NOBLILLEHUN SHEPreTU4ECKONn adp-
(PEeKTUBHOCTM U O BHECEHUU U3MEHEHUI B OTAENbHbIE 3aKoHOA4aTEeNbHbIE aKTbl Poccuiickon deaepauyuny», B
KOTOPOM onpeAensiTcs TpeGoBaHus K 3HEproadPeKkTMBHOCTM NpoAYKUMM W HEOOXOAUMOCTU BBEAEHUS
knaccoB 3dhekTMBHOCTU 3TOW Npoaykuuu. Lienb atux TpeGoBaHuit COCTOMT B 3aUHTEPECOBAHHOCTU NPOU3-
BOAUTENEN NOBLILLATH KAYECTBO BbIMYCKAEMOro 060pya0BaHUA U B CTUMYNIMPOBaHWUK MOKynaTeneii K npuoo-
peteHuio 060opyaoBaHus ¢ bonee BbICOKOW CTENEHbIO 9HEProapheKTUBHOCTH.

B Hacrosilee Bpemsi B MUpe yaensietca 60nbLIoe BHUMaHue K pa3paboTke CTaHAapToOB, CBSA3AaHHbIX
C nokasartensiMum 9dHeprod@EKTUBHOCTU pa3nuyHOro obopyaoBaHuA. Tak, TEXHUYECKMM KOMUTETOM
NUCO/TK 117 «BeHTUNATOPbLI NPOMbILLMEHHbIEY pa3paboTaH u onybnukoBaH ctaHgapt MCO 12759:2010
«Bentunaropbl. Knaccudukauua no apdektusHoCTUY, onpeaenatowmin CoOOTBETCTBYIOLLYIO Knaccuduka-
LMIO BEHTUNATOPOB. PACCMOTPEHbl BEHTUAATOPLI BCEX TUNOB C NPMBOAOM OT ABUratenei ¢ MOLLIHOCTbIO OT
125 Bt o 500 kBT. B kauectBe nokasarens aHeproadpdextusHoctu FEG cepumn reometpuyeckm nogoGHbIX
BEHTUNATOPOB Pa3HbIX Pa3MepoB BbIOPAHO MaKCUMANbHOE 3HAa4YeHWe NOMHOro koadduuueHTa NONe3Horo
aencreus (KMNA) cobcTBeHHO BeHTURATOPA ¢ anameTpoM paboyero koneca 1000 mm.

MpeanoxeH Takke napametp addektusHocTn FMEG ana knaccudukauum BeHTUNATopoB, pabo-
Tawwux ¢ pasnnyHbiMKU TUNAMKU NpuBoAA: C HENOCPEACTBEHHO NPUCOEAUHEHHbIM ABUraTenem, ABuratenem
C peMeHHOW nepepayen, asuratenem ¢ npeobpasoBaTenem 4actoTbl M Apyrumu. OAHAKO He BBOASITCA
Knaccbl BEHTUNATOPOB MO 3HEProddyPeKTUBHOCTH.

Esponeiickas komuccusi npuHsina Pernament Ne 327/2011 ot 30 mapta 2011 r. no peanusauun Ju-
pektusbl 2009/125/EC Esponeickoro napnameHta u CoBeTa B OTHOLUEHWM YCTaHOBREHUst TpebGoBaHui K
3KONOrM4yecKkoMy MPOEKTUPOBAHUIO BEHTUNATOPOB C MPUBOAOM OT ABUraTensa C 3NeKTPUYECKOM BXOAHOM
MOLLHOCTLIO 125 BT - 500 kBT, cogepxawmii TpeboBaHus K CepuiiHO Npou3soaumon npoaykuuu. Cchopmy-
nMpoBaHbl ABa YPOBHA TPeBOOBaHUI K MUHUMAIILHOMY 3HAYEHUIOD dHEProdhheKTUBHOCTU BEHTUNSITOPOB B
3aBMCHUMOCTM OT TUMOB BEHTUNATOPOB U YCTAHOBOK, HA KOTOPbIX ONPEAEnANUMCL a3poanHaMUYECKUe Xapak-
TEPUCTUKU BEHTUNATOPA. YCTAHOBIEHbI CPOKM BBEAEHUA B AencTBue atoro PernameHra: 1 auBapsa 2013 r.
Ans nepBoro ypoBHs u 1 sHeaps 2015 r. aAns BTOpPOro ypoBHA TpeGoBaHui. BEHTUNATOPLI, HE COOTBETCT-
BylOLUME STUM TpeboBaHUAM, AOMKHbI ObITb CHSATbI C NPOM3BOACTBA

B HacTosiLee Bpems AeiicTByeT MexxayHapoaHbii ctaHgapt M3K 60034-30:2008 «MalumHbl anek-
Tpudyeckue Bpawtaromecs. Yactb 30. Knaccbl 9HeproadhpekTMBHOCTU 0AHOCKOPOCTHbIX Tpexda3HbIX aCUH-
XPOHHbIX ABUraTtenen ¢ KOPOTKO3aMKHYTbIM poTopom (koa |E)», Ha 6a3e kotoporo paspaboran FOCT P
54413-2011, B KOTOPOM AN aCUHXPOHHbLIX TPexdasHbliX KOPOTKO3aMKHYTbIX ABUraTenei ¢ HOMUHAMNbLHOM
yacToToi nuTaowei cetu 50 Ny BBeAEeHbl TPU KNacca SHeproddyPeKTUBHOCTU: HOpManbHbIW (kog IE1), no-
BbILWeHHbIM (koa IE2) n npemuym (kog IE3). B kavyectBe napameTtpa dHeproaddeKTUBHOCTU paccMaTpuBa-
eTcA HoMMHanbHbIM KMO asurarens.

B Hacrosilem cTtangapTe BBOAMTCS Knaccudukaumss COBCTBEHHO BEHTUNATOPOB C OTKPbLITLIM Barnom
C NOMOLLIbIO Nokasarensa aHeproaddekTusHocTn FEG, npeanoxeHHoro B ctaHgapte NCO 12759:2010. MNo-
kaszatens FEG ycTaHaBnuBaeTcs no 3Ha4eHU0 MakCMmanbHoro, nosHoro KMz npu ucnbiTaHUAX BEHTUNSATO-
pa Ha CTaHAapPTU3MPOBAHHOW YCTAHOBKE MPM MakCMMarnbHOM YacToTe BpalleHuss pabodero koneca. Pac-
CMaTpuBalOTCA crneayowue Haubonee LUMPOKO U3rOTaBIMBAEMbIE B MUPE TUMbl BEHTUNSTOPOB. OCEBbIE
BEHTUNATOPbI C PasnuYHbIMM KOMOWHaumsaMu paboyero koneca, BXOAHOTO HaNpPaBRSIOWEro U BbIXOAHOTO
CNpAMNAIOLLEro annapaTos, pagnanbHble BEHTUISATOPL! C 3arHyTbiMW Briepej, 3arHyTobiMWU Hasag v paau-
anbHO OKaH4MBAaKOLLMMUCA fOMaTKkaMu; AnaroHaneHbIE BEHTUNSATOPLI;, paguanbHele BEHTUNATOPLI 6e3 kop-
nyca (cBo6oaHble Koneca).

BeogaTcs Tpu knacca 3Heprodd®EKTUBHOCTU BEHTUNSTOPOB: HOpManbHblii (KM1), NOBbILUEHHbIN
(KN2) n Boicokun (KN3), koTopble cneayeT MCMonb30BaTh NpU OLEHKe KavyecTBa M3roTaBnMeaemMoin Npoayk-
LMK, YKasblBalTCs 3HaYEHUA nokasarenen sHeproaddeKTMBHOCTH, COOTBETCTBYIOLLME STUM KnaccaM.
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MEXTOCYAAPCTBEUHH HUB MW CTAHAAPT

BEHTUNATOPbI MPOMBILNEHHbIE
MokasaTenu 3HeproaPPeKTMBHOCTH

Industrial fans. Energy efficiency grades

Data BBegenun — 2014-07-01

1 O6nacTb NpUMeHeHusA

Hacroawmi craHaapT yctaHaBnMBaeT YPOBHM (nokasatenu) 3HeproddPekTMBHOCTU NPOMbILLNIEH-
HbIX BEHTUNATOPOB, UCMONb3YEMbIX B CUCTEMAX BEHTUNALUKA U KOHAULIMOHUPOBAHUSA XMUNbIX, 0OLLECTBEHHbIX
M NMPOMBILINEHHbIX 34aHUIA, a TaKkke ANs NPOM3BOACTBEHHLIX Lenei. B HacToAweM ctaHgapre npueeaeHa
knaccudmkaums LWMPOKO pacnpoCTPaHEHHbIX BEHTUIIATOPOB C AnameTpaMmn pabovmx Konec He MeHee 125
MM C NPMBOAOM OT ABUratenen ¢ HOMMHaNbLHON MOLHOCTLIO OT 125 BT no 500 kBT.

Hacroawumi craHaapT He pacnpoCTpPaHAETCA Ha BEHTUNATOPbl CNEUManbHOr0 Ha3HAYeHUN: nbine-
Bbl€, CTPYMHbIE, AUameTparbHble, KaHamNbHbIE, NPAMOTO4YHbIE, B3PbIBO3aLLMLLEHHbIE, NPeAHA3HAYEHHbIe AnA
CUCTEM NPOTUBOALIMHOW BEHTUNMALMM, BCTPOEHHbIE B KOHAULIMOHEPLI, a TaIOKe B ApYrue arperarbl U mMaluu-
Hbl Pa3fIMYHOr0 Ha3HAYEHUS.

MpumMedyaHue—TpeanoxeHHbIe METOAbI OLIEHKN 3HEProadpeKTUBHOCTU AONYCKaeTCA Nnpume-
HATb TAKKE K BEHTUNATOPAM CNeLManbHOro Ha3Ha4YeHusl U ApyruM Buaam aHanormyHoro o6opyaoBaHus.

2 HopmartuBHbIe CCbIKKU

B HacToAwemM cTaHgapTe MCnonb3oBaHbl CCbINKWU HA Cneayiowme MexrocyaapcTBeHHbIEe CTaHaapThbl:
FOCT 5976-90 BeHTuUnATOpPbLI paguanbHbie 06Lero HasHaveHna. O6wme TeXHuHeckne yCnosusi.

MpumMmedyaHue—pu NoNbL30BAHNW HACTOSALLMM CTAHAAPTOM LieNnecoobpasHo NPOBEPUTL Ael-
CTBME CCbINOYHbIX CTAHAAPTOB B MHPOPMALIMOHHOW cucTeMe o6LUero nonb3oBaHus — Ha ouumanbLHOM
caiite ®eaepanbHOro areHTCTBa N0 TEXHUYECKOMY PEryNMPOBAHUIO U METPONOruu B ceTn UHTepHeT unu no
€XXerogHoMy MHOPMaLUMOHHOMY yKasaTento «HauuoHanbHble CTaH4apThbl», KOTOpLI onyGnukoBaH no co-
CTOSIHMIO Ha 1 SHBAps TeKyLUero roaa, u Mo BbIMyCKaM €XEMECAYHOro MH(POpMaLUMOHHOro ykasatens «Ha-
UMOHamNbHbIE CTaHAAPTbI» 3@ TEKYLMI rod. ECnv CCbiNoYHbIA CTaHAapT 3amMeHeH (M3MEHeH), TO NPu NOosb-
30BaHUK HACTOSALMM CTaHAApPTOM CrefyeT PyKOBOACTBOBATbCA 3aMEHSAIOLWMM (UBMEHEHHbIM) CTaHOapToM.
Ecnun ccbinoyHblii cTaHaapT oTMeHeH 6e3 3amMeHbl, TO NOMOXeHWe, B KOTOPOM aHa CCblflka Ha Hero, npume-
HAETCA B YaCTW, HE 3aTparnBaloLLEi 3Ty CChISKY.

3 TepmMuHbI 1 onpegereHns

B HacTosilem ctaHgapTte NnpUMEHeHbl cneayolme TEPMUHbLI C COOTBETCTBYIOLLMMU ONpeaerieHuns-
MMU:

3.1 KOHCTPYKTUBHbIE NnapaMeTpbl

3.1.1 BeHTUNATOpP: Bpawawwanca nonaTtoyHas mMalunHa, nepejaroLias MEexXaHU4ecKyr 3JHEepruto
rasa B O4HOM MMM HECKONbKMX pabounmx KOnecax, Bbi3biBas TakuM 00pa3oM HEMpepbIBHOE TeyeHue rasa
Npu €ro OTHOCUTENBHOM MakCUMansHoOM oxatum 1,3,

[ FOCT 22270, cratbsa 17]

3.1.2 pabouee Koneco: Bpawlatowasncs 4yacTb BEHTUNATOPA, B KOTOPON MeXaHu4eckas sHeprus ne-
pedaetcs BO34yxy NoCpeacTBOM AMHAMWYECKOro AEMCTBMA NonaTok.

[FOCT 22270, ctatbs 270]

3.1.3 pasmep BeHTURATOpPA, MM: [lnameTp pabo4yero koneca no BHELUHWM KPOMKaM nonaTok.

N3gaHue opuumnanbHoe
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3.1.4 kopnyc BeHTUNATOpA: YacTb BEHTUNATOPA, B KOTOPON BpalaeTcs paboyee koneco.

[FOCT 22270, cTatbs 27y]

3.1.5 oceBon BeHTUNATOP: BeHTunaTop, y kOTOpPOro HanpaeneHue MEPUANOHANLHON CKOPOCTH Mo-
TOKa ra3a Ha BX0oA€ u Bbixofe U3 paboyero koneca napannenbHO OCU €ro BpaLLEHUS.

[FOCT 22270, cTatbs 19]

Mpumeyanune - Moxer conepxatb 0aHO n bonee pabounx KONec n ObiTb OCHALLEH UMK HE OC-
HaLleH LUMANHAPUHECKUM KOPMYCOM, BXOAHBIM W/UAN BbIXOAHLIM HANPaBNSAIOWMMY annapaTamMu.

3.1.6 BxoAHOW HanNpaBRAIOWMNA annapaT BeHTUNATOpPA: YCTPOWCTBO ANs PerynupoBaHus npous-
BOAUTENLHOCTM BEHTUNATOPA U3MEHEHMEM Yrna BX0Aa NOToKka Ha pabouee Koneco.

3.1.7 cnpamnAlowmMiA annapaTt BEHTUNATOpA: YCTPOMCTBO ANSi packpy4uBaHUA BO3AYLUHOIO NoTo-
Ka 3a pabounm Konecom.

[FOCT 22270, cratba 271]

3.1.8 oceBowu BeHTUnATOp cxembl K: BeHTunstop, cocroswumii Tonbko us paboyero koneca.

3.1.9 oceBow BeHTUNATOP cxeMbl BHA+K: BeHTUNSTOP, COCTOALLMIF M3 BXOAHOTO HaNpaBnsaiowero
annapara u paboyero koneca.

3.1.10 oceBow BeHTUNATOP cxembl K+CA: Bentunstop, cocrosimit M3 paGoyero koneca W
cnpAMNAOLWLEro annapara.

3.1.11 oceBon BeHTUNATOP cxembl BHA+K+CA: BeHTUnaTop, COCTOAWMIN U3 BXOAHOrO Hanpae-
nalowero annapara, paboyero koneca u CnpAaMnaIoLLEro annapara.

3.1.12 paguanbHbIii BEHTUNATOP: BeHTUNATOp, y KOTOPOro HanpaefieHUE MEPUAUOHANBLHOW CKO-
pOCTW NOTOKA rasa Ha BxoAe B paboyee koneco napannenbHo, a Ha Bbixoae u3 paboyero koneca nepnexHau-
KYNAPHO OCU €ro BpaLLeHus.

NMpumeyaHune— B 3aBUCUMOCTU OT KOHCTPYKUMU paBGoYero Kofieca BEHTUNATOPLI MOTyT GbiTh
OIHOCTOPOHHETO MNKN ABYCTOPOHHErO BCACLIBAHUA
[ FOCT 22270, craTbs 18]

3.1.13 paguanbHbIn BEHTUNATOP C 3arHyTLIMKU Hasaj nonatkaMmu pa6oyero koneca: BeHtuns-
TOp ¢ paboynm KONEeCcoM, Y KOTOPOro BbIXOAHbIE Y4acTKU NONaToK OTOrHYTbl B HanpaeneHUW, NPOTUMBOMNO-
NOXXHOM HanpaBJieHWI0 BpaLleHus paboyero koneca.

3.1.14 paguanbHbIA BEHTUNATOP C 3arHyTbiMU Bnepea nonatkamu pabouyero koneca: BeHtu-
naTtop ¢ paboynm KOnecom, y KOTOPOro BbIXOAHbIE YHaCTKM NOMNATOK OTOTHYTHI B HaMpaBfeHUW BpaLLEHUS
paboyero koneca.

3.1.15 paguanbHbIN BEHTUNATOP C pagvanbHO OKaHYMBaKWMMKUCA fonaTkamu paéoyero Ko-
neca: Bentunartop ¢ pabo4mm KONecoMm, y KOTOPOro BbIXOAHLIE YYaCTKM NonaTok HanpasneHbl pagmarnbsHoO.

3.1.16 cnupanbHbIA KOpNyc BeHTUNATOpa: Kopnyc pagnansHoro BEHTURATOpa cnupanbHoi ¢op-
Mbl, KOHCTPYKLMSI KOTOPOro MO3BOMAET HanpasnsATk NOTOK BO3AyXa OT pabo4vero koneca Kk HarHeTaTenbHOMy
OTBEPCTUIO.

[ FOCT 22270, cratba 274)]

3.1.18 aspoauHamunyeckaa cxema: Cxema NPOTOYHOW YacTU BEHTUNSATOpa C pasMepamMy BCeX
9MEeMEHTOB, BbIPA>XXEHHBIMU B MPOLEHTAax 0T AnameTpa pabodero korieca, KoTopasi COAEPXUT BCE UCXOAHbIE
AaHHble Ana pa3paboTkn KOHCTPYKLMUIA Cepun reOMeTPUYECKU NoA0DOHbLIX BEHTUNATOPOB Pa3HbiX Pa3MepoB.

3.1.19 npuBoA: yCTPOWCTBO ANSA nNepeaavu SHepruM BEHTUNATOPY, BKOYatoLee ABuratens, Mexa-
HUYECKYI0 nepefady u CUCTeEMY ynpaBneHusa gBuraTternem.

MpumevaHwns

1 MNpuMep mexaHM4ecKkon nepegayun: peMeHHasn nepegada n mydra.

2 lMpumMepbl cucTembl ynpaeneHusl ABuratenem: npeobpasoBatenb 4YacToThbl, SNIEKTPOHHbIA KOMMY-
Tarop.

3.1.20 BeHTUNATOP C OTKPbLITLIM Banom: Bentunarop 6e€3 npuBoaa, KOTOPbI UMEET CBODOAHbIN
KOHeL, Bana. (CM. pucyHok 1).

3.1.21 BeHTMRNATOP C NpuUBOAOM: BeHTUNATOp, KOTOPLIN UMEET B KayeCcTBe NPUMBOAA WUIM Heno-
CpeACTBEHHO NPUCOEAMHEHHBbIN ABUraTenb, UK ABUraTenb ¢ PEMEHHON nepeaadent (CM. PUCYHOK 2), unu
Asurarternb ¢ npeobpasoBarenemM 4acTtoThl, UK C KAKUM-NUGO APYIMM 3MIEMEHTOM.
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PucyHok 1- BeHTUNATOP C OTKPbITbIM Ba/IOM PucyHok 2 - BeHTUIATOP € NpUBOAOM

3.2 A3pogumHamunyeckue napameTpbl BeHTUAATOpa

3.2.1 Npou3BoOANTENbHOCTL (06bEMHbI pacxon): O6beMHOe KOMMYeCTBO rasa, NocTynawoLero B
BEHTUNSTOP B €MHULYY BPEMEHMW, OTHECEHHOE K YC/IOBUAM BXOJa B BEHTUAATOP.

3.2.2 nonHoe gaBneHue: [aBneHue, paBHOE PA3HOCTU AAB/EHWIA TOPMOXEHUS HA BbIXOAE U3 BEH-
TUNATOPA W HA BXOAE B HEro.

MpumeyvaHne - Ecnm nosHoe gaBneHne BeHTUAsTopa He npesbiwaeT 3000 Ma (uncno Maxa M
< 0,15), TO NosiHOE AaBneHne BEHTUIATOpPA PaBHO Pas3HOCTW MOJHbIX AABMEHWIA Ha BbIXOAE W3 BEHTMNATOpPa
1 Ha BXOJe B Hero npu onpeaeneHHon NAoTHOCTU rasa.

3.2.3 guHamnyeckoe gasneHue: [unHamuyeckoe AasfieHWe MNOTOKA MpY BbIXOA4E W3 BEHTUIATOPA,
paccunTbiBaeTCA MO CPefHel CKOPOCTU U cpedHeli NOTHOCTM rasa B BbIXOAHOM CEYEHWUU BEHTUIATOPA.

3.2.4 cTaTmyeckoe pasneHue: [asneHve, paBHOE pPa3HOCTU MeXAy MNOSHbIM U AUHAMUYECKUM
OaBNeHNs MU BEHTUNATOPA C MONpaBKoli Ha yncno Maxa.

3.2.5 gaBneHne TOPMOXeHUA: JaBneHne, U3MEpPEHHOE B ONpPefesieHHON TOUKe ABMXKYLLErO rasa B
npeanonoxeHnn agnabartnyeckoro npouecca cxatus.

3.2.6 nosie3Has MOLWHOCTb BEHTUNATOPA NO NOJSIHOMY AaBNeHu0: MOLWHOCTb, paBHas npovsse-
[OEHVIO MOJIHOTO AaB/IEHNSA BEHTUNATOPA, NPON3BOAUTENIBHOCTU U KO3 PMLUMEHTA CKMMAEMOCTMH.

MpumeuvaHune - [1na HECKMMAEMOro rasa KoaMULNEHT CXMMaemMocTu paseH 1

3.2.7 nonesHas MOLWHOCTb BEHTUNATOpa MO cTaTu4yecKoMmy AaBfieHWto: MOLHOCTL, paBHas
npounseefeHno Ctatmyeckoro gaBneHna BEHTUNATOPa, NPoOM3BOAUTENNbHOCTU U KOSCbeI/ILI'I/IeHTa CXKXnmaemo-
CTn.

MpumeyaHune - 4Na HeCXKMMaeMOro rasa koadpuureHT cxumaeMocT paseH 1.
3.2.8 MOLWHOCTb, NOTpebnssemMas BEHTUAATOPOM: MexaHuyeckas sHeprus, nepegaBaemMasi Ha Bas
pabouero koseca 6e3 y4yeTta NoTepb B NOAWUMHMKAX U dN1eMeHTax npueoga.

3.3 O eKTMBHOCTb BEHTUNATOPA

3.3.1 nonubin KMNA (3hpekTMBHOCTL) BeHTUAATOpa: OTHOWEHWE NOME3HON MOLLHOCTA BEHTUNSA-
TOopa C y4eToM MOJIHOro AaBfieHns K NoTpebaseMoinl MOLLHOCTH.

3.3.2 ctatudecknin KNA seHtunatopa: OTHOLWEHNE NOME3HOM MOLLHOCTM BEHTWAATOPa C y4yeToM
CTaTMYecKoro JaB/ieHns K NOTPe6sieMol MOLLHOCTHU.

3.3.3 makcumanbHoe 3HayeHue nonHoro KrJj seHtunatopa: MakcumasibHOe 3HayeHue MOJIHOro
KM/A BeHTUNATOpa, yCTaHOBMIEHHOE MO a3pofMHAMUYECKON XapakTepucTuke, MOSlyYeHHON Mpu ero ucnbiTa-
HUAX Ha CTaHAAPTU3MPOBAHHOM CTeHAEe NpyM MaKCUMaslbHO AOMYCTUMOI yacToTe BpaleHusi pabouyero kone-
ca.
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MpumedyaHue—[onycTumsl crieaylolme HazgaHusa: ontumaneHbii KMA, nuk KN,

3.3.4 nokasatenb 3HeproagekTMBHOCTU: MakcumansHoe 3HavyeHue nonHoro KM BeHTunsATopa
C OTKPbITbIM Basriom.

4 0O603HauyeHun

D — OnameTp pabouero koneca no BHELUHUM KOHL@M NaTok, MM

P —[NOTHOCTL BO3ayXa unu rasa, Kkr/m®

Q — Mpoun3BoanTENBHOCTL BEHTUNATOPA, M/c

P, - MNonHoe gasneHune, cosgaBaemMoe BEHTUNATOPOM, a

Pav — MHaMu4eckoe aaBneHue, co3gaBaemoe BeHTUnATopom, MNa

Psy — CtaTuyeckoe gaeneHue, cosgaBaeMoe BeHTunaTopom, Ma

N, — Mone3Hasn MOLHOCTL BEHTUNATOPA C YY4E€TOM MOMHOro AaBneHus, BT
Ns,  —TlonesHas MOLUHOCTb BEHTUNATOPA C YY4ETOM CTAaTUYECKOrO AaBneHus, BT
N — MowHoCTb, noTpebnaemas BEHTUNATOPOM, BT

n — MonHbii KMM sBeHtunaropa, %

Ns — Cratuyeckuin KNA seHtunsaropa, %

Nmax — MakcumaneHoe 3HavyeHue nonHoro KM sentunsitopa, %
FEG -TllokasaTtesb 93HEproaeKTMBHOCTU BEHTUNSATOPOB

MpumeyaHue—BHacToawem ctaHaapTe UCNIONb3YIOTCA 0003HAYEHUA NPUHATBIE B MEXYHA-
POAHOW NpakTuKe.

5 KoMnoHoBKUu BeHTUNATOPA, 3P ¢heKTUBHOCTL U NOrPEHOCTH

5.1 OOwWwKe NnonoxeHus

MpOMbILLTIEHHbIE BEHTUNATOPbI OObLIMHO M3roTaBMMBAIKOTCA GONLLUMMU CEPUSIMU C PA3NIUYHBLIMU
avametpamu paboumx konec. Bo3mOXHbI pas3nuyHblie BApUaHTbl UCMONHEHUS BEHTUNATOPA: C OTKPLITLIM
BanomM 6e3 NPUBOAHOIrO MEXaHW3Ma UNKU C NPSAMbIM NPUBOAOM C ABUTaTENEM, UMK C PEMEHHBLIM NMPUBOAOM,
Unu ¢ perynupyemoi 4actoTon BpaLleHus npueoa u ap.

B HacToAleM cTaHgapTe paccMaTpuBaloTCs U BBOAATCA NokasaTtenu aHeproaeKkTMBHOCTM TOfb-
KO BEHTWUNATOpPA C OTKPbITEIM Banom 6e3 yyeta noTepb MOLUHOCTM B NOALUMMNHUKAX, ABUTaTeENe U Apyrux
3anemMeHTax npuBoaa.

5.2 Pa3nunyHble TUNbI yCTaHOBOK

BeHTUNATOPBLI AOMNYCKAETCs MCNONb30BaTb B CUCTEMAX C PA3NUYHLIMU YCIIOBUSIMM YCTAHOBKU BO3-
JYXOBOAOB U 3MIEMEHTOB Nepes BEHTUNSATOPOM U 3a HUM. Mpu BLIGOpE BEHTUNATOPA ANSt KOHKPETHOW CUC-
TeMbl LLenecoobpasHO UCNOMb30BaTh XapaKTEPUCTUKW BEHTUIIATOPA, NOMy4YEeHHbIE Ha YCTAHOBKE, COOTBET-
CTBYIOLLEN KOMMNOHOBKE BEHTUNATOPA B 9TOW CUCTEME.

CornacHo NOCT 10921 npuMeHSI0T cneaylowme Tunbl CTaHAAPTU3MPOBAHHbIX YCTAHOBOK AJisi NPO-
BEAEHUS a3pOoAMHaAMUYECKUX UCNbITAHUI BEHTUNSATOPOB:

YcraHoBKka TMna A — BEHTUNATOP UMEET CBOBOAHBLIE BXOA U BbIXOA.

YcraHoBka Tuna B — BeHTUNSTOp umeeT cBOOOAHbI BXOA M BO3AYXOBOA Ha BbIXOJE.

YcraHoBka Tna C — BEHTUNATOP UMEET BO3yX0BOA Ha BXOAE W CBOBOAHBIN BbIXOA.

YcraHoBka Tuna D — BEHTUNATOP MMEEeT BO3AYXOBOAbI HA BXOAE U BbIXOAE.

McnbiTaHua BEHTUNATOPA AONYCKAETCH NMpOBOAMTL Ha MOBOK U3 npeanaraeMbix CTaHAapTU3UPO-
BaHHbLIX YCTAHOBOK MPU MakCMMarnbHO AOMYCTUMOW 4acToTe BpaleHus paboyero koneca, Yytobbl NonyyYnTh
MakcumanbHoe 3HaveHue Krif.

MeToabl ucnbITaHW U onpeaeneHme aspoanHaMmUYeckux napaMeTpoB BEHTUNATOPOB Ha 3TUX yCTa-
HoBkax npusedeHbl B FTOCT 10921. MNpu ucnblTaHUSAX BEHTUNATOPOB Ha cTeHAax TunoB A u C onpeaensior
cratudeckue aasnexue u KrNp seHrunaropa. uHamuyeckoe, NonNHOe AaeneHns u nonHein KMo nonyyaioot B
pesynbTaTe pacyeta. Mpu ucneiTaHMAX Ha cTeHaax TMnoe B u D onpeaensilot nonHole gaenexHue u Krp
BeHTUnATOpa. AMHamMuyeckoe u cratudeckoe AasneHus u cratndeckuin KMNO nonyyatoTr B pesynbtate pac-
yeTa.

5.3 NMoTpebnsaemas BEHTUNATOPOM MOLLHOCTb

MoTpebnaemas BEHTUNATOPOM MOLLHOCTb AOJDKHA OMPEeAenATbLCA Ha Basy BEHTUNATOpA C MUCMOMb-
30BaHMeM 6anaHCMpHOro AMHAMOMETPA UMM AaTyuKa KpyTALWEero MomeHTa 6e3 yyeta notepb B NOALUMMHU-

4
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Kax u Apyrux anemeHTtax npusoga. Npu ucnbITaHMAX BEHTUNATOPA, COEAUHEHHOTO C ABUraTenem, cneayet
yuutbiBaTh KM aBuratens: unu nyteMm npeasapurenbHbiX AMHAMOMETPUYECKUX UCTIBITaHUM, AN C UCNOMb-
30BaHMEM KanubpOBOYHOW XapaKTEPUCTUKN ABUTaTENS.

5.4 3ddekTMBHOCTL (k03P PULMEHT NONe3HOTro AeNCTBUA) BeHTUNATOpa

5.4.1 PacueT a(p(peKTMBHOCTM CODCTBEHHO BEHTURATOPA OCYLLECTBISAOT C YYETOM MOLLHOCTH, NoA-
BOAMMOW K Bany BEHTUNATOpa, 6e3 yyeta noTepb B NOALIMNHUKAX U APYTMX dnemeHTax npusoaa. MornHbIi u
cratuyeckuii KMNJM seHTMNATOpa BLIMUCAAIOT MO hopmynam:

I

n= —g %)
o MNe
= — @

5.4.2 MNonubii KM BeHTUNATOpA 3aBUCUT OT pexuma ero pabotel. C yBenudeHuem pacxoaa, Knpg
yBENUUYMBAETCH, a 3aTeM ybbiBaeT. CyliecTByeT makcumanbHoe 3HaveHue KM n may, KOTOpOE Xxapakrepu-
3yeT a’poAuHaMMYECcKOe KauyeCTBO COOCTBEHHO BEHTUNATOPA. ITO MakcMmanbHOe 3HaveHue nonHoro KMz
onpeaensieT 3HayeHue nokasarens aHeproadPdPeKTUBHOCTMU.

5.5 MNorpewHocTN

MorpelwHocTb npu onpeaeneHnn aMEKTUBHOCTU U MOKa3aTensa dHeproadPdPeKTUBHOCTU BEHTUNSA-
TOPOB 3aBUCUT OT MOrPELLHOCTEN BCEX M3MEPSAEMbIX BEMIMYMH: NPOUM3BOAUTENLHOCTU, CO34aBAEMOro AaBne-
HWA 1 noTpebnaemor MoLHOCTM. OHa 3aBUCHT OT BbIGOpa M3MepUTENbLHOr0 060pyA0BaHUA, PACMONIOXEHUS
KOHTPOJbHLIX CEYEHUI, Knacca TOYHOCTU NMPUMEHAEMbIX U3MEPUTENBHBLIX NPUOOPOB, Ka4ecTBa U3roToBne-
HWA ucnbiTyeMmoro odpasua. MeToAbl OLEHKM MOTPELIHOCTU BCEX M3MEPSIEMbIX MapaMeTpoB, B TOM 4ucre
cratuyeckoro u nonHoro Krf, Ana yCTaHOBOK PasNM4YHbIX TUMOB, a TAKKe AAHHbIE O AONYCTUMBIX OTKIMOHE-
HUSAX BCEX U3MEpPAEMbIX NapaMeTpoB, onpeaenatowmx apdekTUBHOCTL BEHTUNATOPOB, npuseaeHsl B FOCT
10921.

6 OHeproadheKTMBHOCTL

6.1 OOLee nonoxeHme

Ons knaccudukauum BEHTUNATOPOB MO 3(PEKTUBHOCTU UCMONL3YIOT NOKasaTenb 3Heproaddek-
TuBHOCTU FEG, KOTOpPLIN MMEET OAMHAKOBLIE 3HAYEHUS ANSA CepUn reoOMeTpUYecKkn NOAO0GHBIX BEHTUNSITO-
POB, BbIMOSIHEHHbIX NO OAHOW a9POAUHAMUYECKON CXEME, HE3ABUCUMO OT MX pasmMepa.

6.2 NokasaTenb 3HeproagpeKTUBHOCTU

6.2.1 BasoBble 3HaueHuAa nokasarensa sHeproadogektusHocTu: FEG90, FEG85, FEG80, FEGT5,
FEG71, FEG67, FEG63, FEG60, FEG56, FEG53, FEG50.

6.2.2 3aBUCMMOCTb MaKCMMArnbHOro 3HauyeHust nonHoro KM seHTunsaTopa OT €ro pasmepa (oua-
MeTpa paboyero Kkoneca) npu pasHbix 6a30BbIX 3HAYEHUAX NOKa3aTeNsa 3HeproadPEKTUBHOCTU NPUBEAEHA
Ha pucyHke 3. Kpuyio, onpeaensioLylo BEpxHue 3HayeHnsa makcumansHoro K seHTunsTopa ¢ nokasare-
nem FEG85, u kpuByio ¢ nocneaylowmMmm 3HadyeHusaMmu nokasarens FEG, paccuutbiBaiot no copmyne A.1
(cm. MpunoxeHue A).

6.2.3 BeHTUNATOP ONpeaeneHHoro pasmMepa ¢ MakcumarnbHbIM nonHeiM KM, HaxoaAawmmes B npo-
MEXyTKe Mexay ABYMS KPUBbIMW (CM. PUCYHOK 3) C COCeAHMMM 3HaYeHusimu nokasarensi FEG, umeet noka-
3aTenb aHeproadpdexkTeHocTU FEG, cooTBETCTBYIOLLMI BEPXHEN rpaHuLEe (KPUBOIA) STOrO NPOMEXXYTKA.

6.2.4 MakcumanbHble 3HaueHus KMNJ BeHTUNATOPOB pa3HbiX pa3mMepoB, BbIYMCIIEHHbIE N0 hopmyne
A1 (oM. MpunoxeHue A) Ans pasHbiX 3HA4YEHWI nokasatens dHeproadpcdektusHocTu FEG, npuBeaeHsbl B
Tabnuue 1. PaccmoTpeHbl AMameTpbl pabounx Konec, COOTBETCTBYIOLUME psiay NPEANOYMTUTENbLHLIX YNCeN
R40.

Mpu™MedyaHue— Pasmepbl BEHTUNATOPOB, COOTBETCTBYIOLME psay R20, BbiaeneHbl XUPHbIM
LpUpTOM.
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[nameTtp paboyero koneca, Mv

PucyHok 3— 3aBucumocTtb MakcumanbHoro KM/ ot pasmepa BeHTMAATOpa Npu 6a30BbIX 3HAYEHUAX NOKa-
3atens aHeproaddektusHoctn FEG

6.2.5 MakcumanbHble 3HauvyeHua KI[ BeHTMNATOpoB C AnameTrpamu paboumx konec 6onblie 1000
MM cregyeTt npuHuMaTb paBHbiMK 3HadeHusam KMA ana 1000 mm ans Bcex 3HadyeHuin nokasatensa FEG.

MpumevyaHune -Ha pucyHke 3 n B Tabnuue 1 He npuBefeHbl AaHHble ANA BEHTUATOPOB C NO-
kazatenem Hmke FEG50 B BUAY WX HA3KOW 3KOHOMUYHOCTU.

6.2.6 BeHTWUAATOPbI, UCMNbITaHHblE HA Pa3HblX YCTAHOBKaX C HEOAWHAKOBbIMU MOMYYEHHbBIMW 3Have-
HMAMU MakcumanbHoro KM, nmeloT nokasaTtens FEG, onpefeneHHbld N0 MakCMManibHOMY 3HAYEHUIO N Tax.

6.2.7 BEeHTMNATOpP C U3MEHSAEMOW reomeTpuei, nmewwmii mogudukaymm (Hanpumep, nNpu n3MeHe-
HUM yrna ycTaHOBKWM nonatok paboyero kosieca Win BXOAHOI0 HanpasnswoWero annapara), MMeeT nokasa-
Tenb FEG, cooTBeTCcTBYWOWUA Mmogndukaumm ¢ makcmumanbHbiM 3HadyeHnem KM ntax.
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Tab6nuual - MakeumanbHble 3HadeHust KM BEHTUNATOPOB C OTKPLITLIM BanoM PasHbIX pasMepos ans
6a30BbIX 3HAYEHUI NOKasaTens aHeproaddekTusHocTn FEG

Paamep BeHTunsTOpPE, D, MM

125 132 140 150 160 170 180 190 200 212 224 236 250

MokasaTtenb
3HeproadderTn-
BHOCTM

FEG90 MakcumaneHbivi KMNJA seHtunsitopa eoilie, 4em y FEG85
FEG85| 425 | 448 | 472|501 [ 527552 ] 574594 [613] 633 ] 652 | 66,9 | 686
FEG80 | 401 | 423 | 446 | 473 | 498 | 521 | 542 | 56,1 | 579 | 59,8 | 61,6 | 63,1 | 64,8
FEG75 [ 378|399 [ 421|447 | 470492511 530|546 | 56,5 | 581 | 596 | 61,2
FEG71| 357 | 377 [ 398 | 422|444 | 464 | 483 | 500 [ 516 | 53,3 | 549 | 56,3 | 57,8
FEG67 | 33,7 | 356 [ 375|398 | 419|438 | 456 | 472 ] 48,7 50,3 | 51,8 | 531 | 54,5
FEG63 | 31,8 | 336 [ 354 | 376 | 395|414 | 430|446 | 460 | 475 | 489 | 50,2 | 51,5
FEG60 | 30,1 | 31,7 [ 334 | 355 | 37,3 | 39,0 | 406 | 421 | 434 | 448 | 46,2 | 47,3 | 486
FEG56 | 284 | 29,9 [ 316 | 335|352 [ 36,9383 | 39,7 | 410 | 423 | 436 | 447 | 459
FEG53 | 26,8 | 282 | 298 | 316 | 33,3 [ 348 | 362 | 37,5 | 38,7 | 40,0 | 41,1 | 422 | 433
FEG50 | 253 | 26,7 | 28,1 | 298| 34 [ 329 [ 342|354 | 365 | 37,7 | 38,8 | 39,8 | 40,9
239 [ 252 | 26,6 | 282 | 29,7 | 31,0 [ 323 | 334 | 345 | 356 | 36,7 | 376 | 38,6

MpodomkeHue mabnuub! 1

PasMep BeHTUNATOPA, D, MM

INokasaTenb
3HeproaddekTu-
BHOCTU

265 | 280 | 300 | 315 | 335 | 355 | 375 | 400 | 425 | 450 | 4756 | 500 | 530

FEG90 MakcumansHbiii KMJA seHTunsTopa seilie, 4eM y FEG85
FEG85 | 70,3 | 71,8 | 735 | 746 | 759 | 77,0 [ 77,9 | 789 | 79,7 | 80,4 | 81,0 | 81,5 | 819
FEGB80 | 66,4 | 67,8 | 694 | 70,4 | 71,7 | 72,7 | 736 | 74,5 | 753 | 759 | 76,5 | 76.9 | 774
FEG75 | 62,7 | 64,0 | 65,5 | 66,5 | 67,6 | 68,6 | 69,5 | 70,3 | 711 | 71,7 | 72,2 | 726 | 730
FEG71 | 59,2 | 60,4 | 61,8 | 62,8 | 63,9 | 64,8 | 656 | 66,4 | 67,1 | 67,7 | 68,1 | 68,5 | 68,9
FEG67 | 55,9 | 57,0 | 58,4 | 59,3 | 60,3 | 61,2 | 61,9 | 62,7 | 63,3 | 63,0 | 64,3 | 64,7 | 651
FEG63 | 52,7 | 53,8 | 55,1 | 55,9 | 56,9 | 57,7 | 58,4 | 59,2 | 59.8 | 60,3 | 60,7 | 61,1 | 61,4
FEG60 | 49,8 | 50,8 | 52,0 | 52,8 | 53,7 | 54,5 | 55,2 | 55,9 | 56,5 | 56,9 | 57,3 | 97.7 | 58,0
FEG56 | 47,0 | 48,0 | 491 | 49,9 [ 50,7 | 51,5 | 52,1 | 52,8 | 53,3 | 53,8 | 541 | 34,5 | 54,8
FEG53 | 44,4 | 45,3 | 46,4 | 471 | 47,9 | 486 | 49,2 | 49,8 | 50,3 | 50,7 | 51,1 [ 51.4 | 51.7
FEG50 | 41,0 | 42,8 | 43,8 | 44,4 | 452 | 459 | 46,4 | 47,0 | 475 | 47,9 | 482 | 48,5 | 488
305 | 404 | 413 | 420 | 42,7 | 433 | 43,8 | 44,4 | 448 | 452 | 455 [ 458 | 461
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OkoHn4aHue mabnuubi 1

Pasmep BeHTUnATOpPA, D, MM

MokasaTenb
SHeprosdderTn-
BHOCTH

560 600 630 670 710 750 800 850 900 950 1000

MakcumanbHbii KINJ seHTunaTopa Beille, yem y FEG85
82,3 [ 82,7 | 83,0 | 83,3 | 83,5 | 83,7 | 83,8 | 84,0 | 841 | 84,1 | 841
FEGS80 | 77,7 | 781 [ 784 | 786 | 78,8 | 79,0 | 791 | 793 | 79,3 | 794 | 794
FEG75 | 734 | 73,8 [ 74,0 | 742 | 74,4 | 746 | 747 | 748 | 749 | 750 | 750
FEG71 | 69,3 | 696 | 698 [ 701 [ 70,3 | 70,4 | 70,5 | 706 [ 70,7 [ 70,8 | 70,8
FEG67 | 65,4 | 65,7 | 659 [ 66,1 | 66,3 | 66,5 | 66,6 | 66,7 | 66,8 | 66,8 | 66,8
FEG63 | 61,7 | 62,1 | 62,2 [ 624 | 626 | 62,7 | 62,9 | 63,0 [ 63,0 [ 63,1 | 631
FEG60 | 68,3 | 586 | 58,8 [ 59,0 [ 59,1 | 59,2 | 594 | 594 [ 59,5 | 59,5 | 59,6
FEG56 | 55,0 | 55,3 | 55,5 [ 55,7 | 55,8 | 55,9 | 56,0 | 56,1 | 56,2 | 56,2 | 56,2
FEG53 | 51,9 | 52,2 | 524 | 52,5 | 52,7 | 52,8 | 52,9 | 53,0 | 53,0 [ 53,1 | 531
FEG50 | 49,0 | 49,3 | 494 [ 496 | 49,7 | 49,8 | 49,9 | 50,0 [ 50,1 [ 50,1 | 50,1
46,3 | 46,5 | 46,7 | 46,8 | 47,0 | 47,0 | 471 | 472 | 47,3 | 473 | 473
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6.3 HopmaTuBHbIe nokasartenu

6.3.1 B HacToAwweM cTaHAapTe BBeAEHbI TPU KNnacca BEHTUNATOPOB MO nokasaTtenio 3Heproaddek-
TUBHOCTU AN PpasnuyHbiX TMNOB: HopMmanbHbiin (KM1), nosbiweHHbi (KIM2) u Boicokuit (KI13). B kayectse
OCHOBHOrO rnapameTpa, xapakTepusyloLero aHeproadPeKTUBHOCTb BEHTUNATOPA, pacCcMaTpuBaeTCsl Noka-
3artenb FEG, KOTOpbIN onpeaensioT AnA Kaxaoro tTunopasmepa no MakcumanbHOMY 3Ha4veHuto KM BeHTu-
nATopa, yCTAaHOBMNEHHOMY MO  a3pOAUHAMUYECKON XapakTepUCTUKE BEHTUNATOPA NpPU ero UCMbITaHUAX Ha
CTaHAapTU3NPOBAHHOM CTEHAEe C MakCUManbHO A0NYCTUMON YacTOTON BpaLeHus paboyero koneca.

6.3.2 PaccmoTpeHunto nognexar cregylowme Hanbonee LWMPOKO U3rOTaBNMBAEMbIE TUNbLI BEHTUNSA-
TOPOB: OCEBbIE BEHTUNATOPLI C PA3NUYHBIMU KOMOWHALMSAMM KOneca, BXOAHOIO HanpaBnsoWero U BbIXoA-
HOro CNpsIMNAIOLLIEro annaparos, paanarnbHble BEHTUMATOPb! C 3arHyTbiMK BNEpeA, 3arHyTbiMU Ha3ag u pa-
AnanbHO OKaHYMBAOLMMMUCA FONaTKaMu; AWaroHamnbHble BEHTUNIATOPLI; paguanbHble BeHTUnsATopbl 6es
kopnyca (cBo6oaHble Koneca).

6.3.3 HopmaTtuBHble 3HaYeHus nokasatena FEG Ans pasnuyHbIX TUMNOB BEHTUAIATOPOB W ANS pas-
HbIX KNaccoB NpueegeHsl B Tabnmue 2.
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Tab6nuya 2 —Knaccsl BEHTUNATOPOB NO SHEProadhHEKTUBHOCTH

[MokasaTenb aHeproaPEKTUBHOCTU

Tun BeHTUNATOPA KaTteropus KMg NS BEHTUNSATOPOB KNaccoB
KI1 K2 KNn3
OceBon, cxembl K 1 HA+K [MonHbIN FEG67 FEG71 FEG75
Ao B0 oxeubl KrCA MosHbiii FEGT75 FEG80 FEG85
PagunanbHbii ¢ 3arHyTbiMu
Brepea U paguanbHOOKaHYMBAIOLLK- MonHbIN FEG67 FEG71 FEG75

MKUCA nonaTtkamu

PagunanbHbii ¢ 3arHyTbiMu

183 nonar e MonHbIii FEGT75 FEG80 FEG85
Auaronanchbiit ¢ sarHyTLIMi MonHbiit FEGT1 FEGT75 FEG80
Has3aj nonatkamu
PaauancHbli ¢ 3arHyTeIMI | caryyeckuis FEG63 FEG67 FEGT1

Hasag nonaTtkamu 6e3 kopnyca

6.3.4 [Mpon3eoauTenb AOMKEH NOBbILIATL KAYECTBO U KNAcC aHeproadpdeKTMBHOCTU NPOU3BOANMOrO
o6opynoBaHusi, YToObl CNOCOGCTBOBATL YCNELLUHOMY pPeLLeHNI0 NPobneMbl 3HeprocoepekeHus.

6.3.5 MoTpebutens AOMKEH ANA KOHKPETHbIX CUCTEM U YCTAHOBOK ONpeaensaTs HeoOXoANMbIN Kracc
o6opyaoBaHusi MO dHEProadpdeKTMBHOCTU B 3aBUCUMOCTM OT PaA3MEPOB BEHTUNSATOPOB, BpeMeHu paboTbl
BEHTUNATOPOB B CUCTEME, HAa3Ha4YeHnsa 00bekTa, rae oHu OyayT YCTAaHOBNEHbI, U APYTUX YCMOBUIA.
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MpunoxeHne A
(obsizaTenbHoOE)
MNokasaTenu 3HeproacheKTMBHOCTU BEHTUNATOPOB C OTKPbITLIM Bariom

BepxHiol rpaHnLy 3Ha4veHuii makcumansHoro nonHoro KM 77, ., COOTBETCTBYIOLUMX MOKasaTento

FEG85 npu pasnuyHbix gnameTtpax D pabodyero koneca, BbIMUCASIOT No opmMyne
0,5

2
D D D
N85 =K, + 81+——[—} —llZexp{——}, (A1)
Kl 2 K3
roe D - pnameTp pabo4dero koneca, KOTOpbIii M3MeHsieTCs B AnanasoHe 125 — 1000 mm;

Ko, K1, Ky, K3 — YACNOBBIE KOHCTaHTbI, 3HAYEHUSI KOTOPLIX AaHbl B Tabnuue A1.

Tab6nuuyaA.1—KoHCTaHTbl NS onpefeneHns BepxHeii rpaHnuLbl 3Ha4YeHuin MakcumansHoro K ans
nokasarensa FEG85

KoHCTaHTa 3HayYeHne KOHCTaHThI
Dy 1016 (TOYHO)
Ko (37
o D
10[ (4"]} —~15+112exp| ——2 |,
K3
rae Dy — 6a30BbIli pazmep BeHTUNATOpa (auameTp pabouyero koneca)
- 1016 MM
K
1 &’275 ~3,5277
15
K 1270
’ ~ 84,86
K3 113,92

LlenecoobpasHo ncnonb3oBatb NpUBeAEHHbIE B Tabnuue A.1 3HaYEHUS KOHCTAHT UNU UX OKPYrIEH-
Hble 3HAYEHMUSI.

[na kaxgoro nocneayoLlero sHaveHus nokasarens FEG makcumanbhble 3Havenus KN nma ans
kaxgoro gnameTtpa D BbliumMcnaoTea no oopmyrne A.1 nyreM yMHOXEHUSA HA KOIPULUMEHT q

1

q= 10[%] =107 ~ 0,94406088 . A1)

Mpumep — lNokasatens FEG85 ans BeHTunsiropa pasmepom 1000 MM UMEET BEPXHIOID rpaHuUy
Nmax, BbIMUCIEHHYIO NO hopmyne A.1, paBHyio 84,13606. BepxHas rpaHuula Gonee HU3KOTO cneaylowero
nokasatena FEG80 Beluucnsetca kak 84,13606-q = 79,42956. Cneayowuin 6onee HU3kuii nokasatenb
FEGT75 1 ero BepxHss rpaHuLa BbIMUCNAETCA Kak 79,429 56-q = 74,986 34 u t.4.

Ons onpeaenenus nokasatens FEG nw6oro BeHTunsitopa Heob6xoaUMMO NPOBECTU €ro aspoauHa-
MWYECKOE UCMNBITaHWE Ha CTAHAAPTU3UPOBAHHOM CTEHAE NPU MaKCMMAarbHO AONMYCTUMOIA 4acToTe BpaLLeHus
patoyero koneca B cooTBeTCTBUM € 5.2. MoTpebnsAemyio BEHTUNATOPOM MOLLUHOCTbL CrielyeT U3MepsiTb Ha
Bany BEHTUMATOPA MO 3HAYEHUIO KPYTALLEro MOMEHTA C MNOMOLLbLIO JUHAMOMETPA, CrneunanbHbIX AaTYUKOB
UNn C MOMOLLIO NPeABapUTENIbHO TapupPOBaHHOTO ABurartens. 1o nony4yeHHON xapakTepucTuke BEHTUNATO-
pa onpeaensoT MakcuManbHoe 3HadyeHue nonHoro K/ cobcTtBeHHO BEHTURSATOPA.

Hanee no rpaduky(cM. pucyHok 3) unu no tabnuue 1 aAna gaHHoro agmvametrpa paboyero koneca
BEHTUNATOPA ONPEeEnAoT NPOMEXYTOK, B KOTOPbLIA Nonagaet nonyvyeHHOe 3HaYEHUE 1)y, BeHtunsatop Oy-
JeT nMmeTb nokasaTtene FEG, COOTBETCTBYIOLLMIA BEPXHEN rPaHuLe 3TOro NnpomexyTtka. Ans npumepa Ha pu-
CyHKe A.1 nokasaHo, YTO BEHTUNATOP C AUameTpoM pabouero koneca 630MM, C MakCUManbHLIM 3HA4YEHUEM
KMO Nmax, paBHbIM 68% umeeT nokasarens aHeproaddexktusHocT FEG71.
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PncyHok A.1 - OnpegeneHne nokasatensa aHeproadpekTnBHocTn FEG BeHTuNaTopa c gnameTpom paboue-
ro kosieca 630 MM ¢ makcumMmanbHbiM 3HayeHnem Krij 68%
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MpunoxeHue b
(pexkomeHayemoe)
Bbi160p 3achpekTuBHOroO pexnma padbotbl BeHTUNATOpPa

B HacTosillem ctaHgapTe BBOAMTCA nokasaTtenb aHeproaddpektusHoctn FEG, 3HavyeHne KoToporo
onpeaensieTca N0 MakcumanbHOMy 3HauyeHuio KM BEHTUNATOpA, UCMLITAHHOTO HA CTaHAAPTU3MPOBAHHOM
CTeHAe Npu MakcumarnsHO JONYyCTMMORM YacToTe BpaLleHus paboyero koneca.

BenTtunarop ¢ dukcupoBaHHbiM nokasatenem adpdektusHoctn FEG gonyckaetca ncnonb3oBaTb U
Npu MEHbLUMX 3HAYEeHUAX YacTOoTbl BpaLleHus. Kpusas gaBneHns 1 makcumanbsHble 3HaveHus KN npu aTom
MOTYT CHM3UTLCSA 3a CHET CHWXEeHus ymcna PeitHonbaca. Heobxoanmo BBOAUTL CneLuansHble NonpaBoYHbIe
KO3 PUUMUEHTBI, YUMTLIBAIOLLME 3TO CHUXKEHUE NapamMeTpoB.

Ons obecneveHns achdekTuBHON PabOTLl BEHTUNSATOPA B CUCTEME peKOMeHAyeTCst Bbibupatb pabo-
YMIA PEXMM Ha HEKOTOPOM Y4yacTke XapakTepUCTUKWU, MPUMbIKAIOWEM K PEXUMY MaKCUMMAaribHOro 3HaveHus
KnO. B cooteetctBum ¢ NTOCT 5976 BBOAUTCA MOHATUE «paboyMini y4aCTOK XapakTepUCTUKM». ITO YacTb
XapaKkTepucTuku, Ha Kotopow 3Havenune KM Gonbie, yem 0,9nNm.. Ha aTOM yyacTke pgormkHa oGecneyu-
BaTbLCH yCTOWYMBag paboTa BeHTunaTopa.

Ha pucyHke B.1 npusefneHa aspoamHaMuyeckasl xapakrepucTuka paauanbHoro BeHtunsTopa. Pa-
604NN Yy4aCTOK XapaKkTEPUCTUKN BbIAENEH XMPHON NUHUEN. BeHTunatop HeobxoammMo BbiIOupaTb Takum 00-
pasom, 4Tobbl 3agaHHbIN pabounii pexxum Haxoauncs B obnactu paboyero yyactka xapakrepucTuku.
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PucyHok B 1 - AsapognHammyeckas xapakTepucTuka BeHTUnsaTopa
C Bblfle/IEHHbIM PabounM y4acTKOM
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KntoueBble CrnoBa: BEHTUNATOPLI MPOMBbILLIIEHHbIE, NOKa3aTenu aHeproddPekTUBHOCTH, SHEProad-
(PEKTUBHOCTb, KNacc 9HeproapdeKkTMBHOCTHU
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