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rOCT 33660—2015

MpeavcnoBue

Lienu, ocHOBHbIE NPUHLMNBI U OCHOBHOW MOPSAOK NpoBeAeHUs paboT No MeXrocyAapcTBEHHON cTaH-
paptnsauun yctaHosneHbl NOCT 1.0—92 «MexrocyaapctBeHHaa cucteMa craHgaptusaumu. OCHOBHble
nonoxexua» n NOCT 1.2—2009 «MexrocyaapcrBeHHas cucteMa ctaHgapTusauun. CTaHgapTbl MEXrocy-
OapcTBeHHble, Npasuna U pekomMeHAauumn No MeXrocyapCTBeHHON ctaHaapTusauun. Mpasuna paspaboTku,
NPUHATUA, NPUMEHEHUS, OBHOBNEHUS U OTMEHBI»

CeeaeHUn o cTaHaapTe

1 NOArOTOBNEH TexHu4eckum komuTeToM Mo craHgapTusaumn Poccuiickoir depepaummn TK 061
«BeHTUnauus u koHauumoHuposaHue», PeaepanbHbIM rocyaapcTBEHHBIM YHUTAPHBIM NpeanpusaTueM «Bce-
POCCUNCKUI Hay4HO-UCCNeaoBaTeNbCKUN UHCTUTYT CTaHAapTu3aumm n cepTudnkauum B MalMHOCTPOEHUNY
(BHUMMHMALL) Ha ocHoBe COBCTBEHHOrO ayTeHTUYHOro nepesoda Ha PYCCKUA A3blK aHrMosA3bIYHOW BepCcUn
MeXAyHapoAHOro ctaHAapTa, ykasaHHoro B NyHKTe 5

2 BHECEH ®eaepanbHbiM areHTCTBOM M0 TEXHUYECKOMY perynuposaHuio U MeTporiorun Poccuitckomn
depepauuu

3 NMPUHAT MexrocyaapcTBeHHbIM COBETOM MO CTaHAapTU3aLUMK, METPONOrMN 1 ceptudmnkaLm no ne-
penucke (npoTtokon ot 10 aekabpa 2015 r. Ne 48)

3a nNpuHATMe NPOronocosanu:

KpaTKoe HanMeHoBaHWe CTpaHbl KO,El CTpaHbl COKpaLLlEHHOE HanmMeHoBaHWe HaLuMOHaNbLHOro

no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 opraHa no craHgapTusauum
AzepbangxaH AZ AsctaHgapt
ApmeHus AM MuHakoHoMMKM Pecny6nukn ApmeHus
Benapycb BY loccranpapt Pecny6nukn benapych
Kuprusus KG Keipreisctrangapt
Poccus RU Poccranpgapt
TagKvkucTaH TJ Tagxvkcrangapt

4 TMpukasom degepanbHOro areHTCTBa NO TEXHUYECKOMY PerynmpoBaHulo U MeTponorun ot 25 mas
2015 . N2 404-cT MexrocyaapcTBeHHbI CTan4apT BBEAEH B AeNCTBUE B KAYECTBE HaLMOHalbHOro cTaHaapTa
Poccuitckoin depepauum ¢ 1 nonga 2017 r.

5 Hacroawumii ctaHgapT saBnsieTca MoandULMPOBaHHBIM Mo OTHOLLEHUIO K MEXAYHaPOAHOMY CTaHaapTy
ISO 12759:2010 «BeHtunsaTopel. Knacendukauma no acdpdektusHocTu» («Fans — Efficiency classification»,
MOD). MNpu aToM AononHUTeNbHbIe crioBa (hpasbl, CCbINKM), BKIIOYEHHbIE B TEKCT cTaHgapTa ans yyera no-
TpebHoCTeN HaLuMoHanbHbIX 3KOHOMUK CTPaH, yKkasaHHbIX Bhille, W/unM ocobeHHOCTEeN MEXrocyaapCTBeHHOM
cTaHgapTM3aunn, BblAENeHbl MoyXMPHbLIM KYPCUBOM, a 0BbACHEHWE NMPUYUH UX UCTIONB30BaHNA NPUBEASHO
B CHOCKaX.

CcbIfnkv Ha MexayHapoaHble cTaHAapTel 3aMeHeHbl B pasaene «HopMaTuBHEIe CChINKU» U TeKCTe cTaH-
AapTa ccblfIkamMu Ha COOTBETCTRYOLUME NAEHTUYHBIE U MOANMDULMPOBAHHBIE MEXTOCYAaPCTBEHHbIE CTaHAAPThI.

MHbopMaLmsa o 3aMeHe CCbInoK NpuseaeHa B 4OMOMHUTENLHOM NpunoxeHnn JA.

MexayHapogHblii cTaHAapT paspaboTaH TeXHUYeckUM KOMUTETOM Mo cTaHgapTusauum ISO/TC 117
«BeHTUnaTOPLI» MexayHapoaHoi opraHnsaumm no ctaHgaptusauuu (1ISO).

OdbumupmanbHble ak3eMnaApbl MeXayHapoAHoro ctaHdapTa, Ha OCHOBE KOTOPOro NoaroToBreH HacTos-
LLMA MeXrocyaapCTBEeHHbIA CTaHaapT, U MeXayHapoaHble cTaHAapThl, Ha KOTOopble AaHbl CChINKM, UMeloTCs B
HalLMoHanbHOM opraHe Mo CTaHAapTU3auUnM yKasaHHbIX BhbILLE rocyaapcTs

6 BBEAEH BIMNEPBbIE
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UHpopmayus o6 USMEHEeHUAX K HacmosuweMy cmaHOapmy ry6rnukyemcst 8 exe200HoM UHgbopMayu-
OHHOM yKa3amene «HauuoHanbHble cmaHOapmbl», a MeKCm U3MeHeHUL U ronpasoK — 8 eXeMeCSYHOM
UHGbopMayUoHHOM yKa3amerie «HauuoHaneHble cmaHdapmei». B criyyae nepecMompa (3ameHsbl) unu om-
MeHb! Hacmosuweao cmaHdapma coomeemcemayioujee ysedomnerue Bydem orybnuKoeaHo 8 eXeMECIHHOM
UHbopMayUuoHHOM yKkazamene «HayuoHaneHble cmaHOapmei». Coomeemcemeyroujas UHgopmayusi, yeedom-
JleHuUe U meKcmbl pa3MeLyaomes makxe 8 UHopMayUoHHOU cucmeme obueeo nonb308aHusi — Ha oghu-
yuansHoMm catime ®edepanibHO20 azeHMcmM8ea 1o MEXHUYECKOMY pe2yniupoeaHuro U Memporioauu 8 cemu
UHmepHem (www.gost.ru)

© CrangaptuHdopm, 2016

B Poccuiickoin Pegepaunm HaCcTOSAIWMA cTaHAapT He MOXeT BbiTb MOMHOCTLIO UMM YaCTUYHO BOCMPOU3-
BeAeH, TpaXnpoBaH 1 pacnpocTpaHeH B kayecTse oduumansHoro nsaaHnsa 6es paspelleHus deaepanbHoro
areHTCTBa MO TEXHNUYECKOMY PEryIMpOBaHnIO 1 METPOormn
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BBeneHue

MocnegHee gecaTuneTUe nokasasno He TOMbKO YBENUYEHUE LieH Ha TONMBO, HO 1 BCce Boree LumMpokoe
npuU3HaHWe Toro, YTO pecypcbl MHOMMX UCKOMaeMblX ero BUAOB HaxogAaTca Ha ucxoge. CyluecTByeT Takke
MHEHVe, YTO M3MEHeHMe KnumaTta rnpoucxoauT U3-3a yBenudeHus B atmocdepe YpOBHS YITIEKUCIIOro rasa.
Bce 3710 3acTaBuino MHorMe cTpaHbl NepecMoTpPeTb METOAbI BbipabaTblBaHWS U UCMOMbL30BaHUS SHEPTUN.

Takum oBpa3om, B Lenax nogaepxaHusi 9KOHOMUYECKOro pocTa CyLLecTBYeT HeobXxoAMMOCTb NOBLILLE-
HUS SHeproaddekTBHOCTU. [nsa aToro TpebyeTcs, YTOObl M3roTOBUTENMW Yry4llanu npoekTupyemoe obopy-
JoBaHue, a notTpebutenun 6onee TpeboBaTensLHO NOAXOAUNN K ero BbIGopy.

Cdepa UCMONb30BaHNSA BEHTUNSTOPOB PasfYHbIX TUMOB OrpoMHa. VX NpUMeHsIHoT B BEHTUMALNOH-
HbIX CMCTEMaX, cucTemMax KOHAWLMOHNPOBaHWUA BO3AyXa, B PasMUYHBLIX TEXHOMOTMYECKUX npoLeccax (cyLuka,
MHEBMOTPaHCMopT), B nodade Bo3ayxa Afis ropeHns, B cerbCkoM Xo3siicTBe U T. 4. bonee Toro, 6bIno ycTa-
HOBMEHO, YTO OHW NoTpebnstoT npuMepHo 20 % Bcell BbipabaTbiBaEMO B MAPE 3M1EKTPO3IHEPTUN.

BeHTuUnAUMoHHaa NPOMbILLNEHHOCTb Takke UMeeT LUMPOKYHo cdepy AesTenbHoCTU ¢ 6onbLoin gonei
aKcnopTa u nuueHsnpoBaHus. [1na Toro utobbl ybeauTbCs, YTO XapaKTepuUCTUKIN onpeaeneHHoro BEHTUNATopa
0JWHaKoBbI Mo BceMy mupy, 6binn paspaboTtaHbl MexayHapoaHble ctaHAapThl. [Ans npaBunbHoro nogbopa
obopygoBaHua credyeT 3HaTb XOTS 6bl MUHMMYM CTaH4apTOB No 3HeproaddekTnBHOCTU. [Ns UX BHeAPEHWS
6bina paspaboTaHa Knaccudpunkalms, kotopas BKtovaeT B cebs Habop gnanasoHoB addekTuBHocTU. C pas-
BMTMEM TEXHOSOMMN U NPON3BOACTBEHHBIX NPOLECCOB MUHUMaNbHbIE YPOBHM 3dpeKTUBHOCTU MOTYT BbiThb CO
BpEMEHEM NepecMOTPEHbI U YBEMUYEHbI.

MexxayHapoaHbl cTaH4apT MOXET UCMONb30BaThbCA YleHaMy 3akoHodaTeNbHbIX OpraHoB UNnn peryns-
TUBHEIMW opraHamu Ans onpegeneHus dyaywmx Lenein akoHOMNUA aHepruu.
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M E XTTocyYypnpA AP CTH BETUHTHUB H" C TAHAAPT

BEHTUNATOPbI

Knaccudukaumsa no acdhcekrusHocTun

Fans. Efficiency classification

Data BBegeHna — 2017—07—01

1 O6nacTb npUMeHeHuA

HacTtoawuin ctaHgapT ycTaHaBnueaeT krnaccudpukaumio no achekTMBHOCTM AMS BEHTUNSATOPOB BCeX
TUMNOB C NMPMBOAOM OT afeKkTpoasuratenei mowHocTtbto oT 0,125 go 500 kBT. HacToawmin ctaHgapT pacnpo-
CTPaHSAETCA Ha BEHTUNATOPbI C OTKPbITLIM Banom (6e3 npusoda) U ¢ NPMBOACM, a Takke Ha BEHTUNATOPSI,
BXoAsilume B cocTaB usgenusi. Mpu 3ToM BEHTUNATOP, KOTOPLIA BXOAUT B COCTaB U3Aenus, crnegyeT UCbITbl-
BaTb OTAENbHO.

HacToawuit ctaHgapT He pacnpocTpaHaeTcs Ha:

a) BEHTUNATOPLI, NpeAHasHaYeHHble AN CUCTEM NPOTUBOALIMHOM BEHTUNSALMN,

b) BEHTUNATOPEI ANA OCYLLECTBNEHUS MPON3BOACTBEHHBIX NPOLECCOB;

C) BEHTUNATOPDI, MPUMEHsAeMble B aBTOMOBUNAX, Noesaax U caMmornerax;

d) BEHTUNSATOPLI A4Ns NOTEHUMANBLHO B3PLIBOOMACHBIX CPEeS;

€) NepeHocHble BEHTUMATOPLI 1 BO3AYLUHbIE 3aBECH!;

f) cTpyiHbIe BEHTUNATOPLI, UCTIOMNb3YEMbIE HA aBTOMOBUIBHBLIX CTOSIHKAX U NP BEHTUMSLUMA TYHHENEN.

MpnumevaHne — Cwm. npunoxerHue G.

Hacmoswuii cmaHOapm pexomeHdyemcs Ucrons3068ames coemecmHo ¢ FOCT 31961,

2 HopmaTuBHbIe CCbISIKN

B HacTosilem cTaHgapTe MCnonb3oBaHbl HOPMaTUBHbBIE CCBISIKA Ha criefyroliMe MeXrocyaapCTBEHHbIE
cTaHaapThbl:

FOCT 10921—90 BeHmunsimopsi paduarnbHbie U ocesbie. Memods! aspoOuHaMu4ecKux ucrsimaHull

FOCT 31961—2012" Benmunsimops! npoMsilieHHble. [okazamenu sHepaoaghghexmusHocmu

MpumevaHne — [lpu NoNb3o0BaHUM HACTOSILLMM CTAHOAPTOM LienecoobpasHo NpoBepuTb AEUCTBUE CCbINOY-
HbIX CTaHAAPTOB B MHOPMALIMOHHON cucTeMe O6LWEro Nonb3oBaHna — Ha oduumansHoM carite PegepanbHoro areHT-
CTBA MO TEXHUYECKOMY PETYSIMPOBAHMIO U METPOSIOTUM B CETU VIHTEPHET MNK Mo eXXerogHoMy MHOpMaLMOHHOMY yKa3a-
Teno «HaunoHanbHble cTaHAapTbi», KOTOPbIM ONYGNMKOBaH MO COCTOSIHMIO HA 1 SHBaps TEKYLLEro rofa, U no BbiMyckam
eXeMeCAYHOro MHPOPMAaLMOHHOrO ykasartens «HaumoHaneHble cTaHdapTbi» 3a TeKywui rog. Ecnu cebinoyneivi ctaHgapT
3aMeHeH (MSMEHGH), TO NPV NONb30BaHUM HACTOAWMM CTaHOAPTOM CrefyeT pyKOBOACTBOBATLCA 3aMEHAIOWUM (I/I3MeHeH-
HbIM) CTaHgapToM. Ecnu ccbinoyHbin cTaHaapT OTMEHEH be3 3aMeHbl, TO NONOXEeHWe, B KOTOPOM JaHa CCblNKa Ha Hero,
NMPUMEHAETCA B HaCTu, HE 3anaFI/IBaIOLLI,eVI 3Ty CCbIJIKY.

" FOCT 31961 codepxum rnonoxeHusi, Komopbie OOMOonHAM Hacmoswuli cmaHdapm.

W3paHvne ocmumnansHoe
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3 TepMuHbI 1 onpeaeneHns
B HacTosilem cTaHgapTe NpUMEHeHbI criegyolme TeEpMnHbl ¢ COOTBETCTBYHOLLMMK onpegeneHnsamMmn.

3.1 BeHtTunsaTopbl. O6LWMe nonoxeHus

3.1.1 BeHTURATOP (fan): Bpalwatowaaca nonatoyHas MalluHa, KoTopasi MofyYyaeT MexaHU4eckyto SHep-
rMio U cosepluaeT paboTy Haa razom, obbluHO He MpeBbiWwatoLyo 25 KIK/KT, NOCPEACTBOM OAHOMO UM He-
CKONMbKNX pa6oq|/|x Konec c fionatkamMu, Bbl3blBasa TakKumM o6pa30M HenpepbiBHOE Te4YeHe rasa 4yepes Hee.

MpumevaHunsa

1 BeHTnnATOpbl pa3gensoT no TNy YCTAHOBKW, Ha3Ha4YEeHWIo, OABWXEHWIO ra3oobpasHoi cpedbl M YCNOBUSIM
3Kcnnyartaymun.

2 Cwm. [1], nyHkT 3.1.1.

3.1.2 pa3mep BeHTUNnsITopa D (fan size): MakcumanbHoe 3HavyeHWe guvamertpa pabouyero koneca no
BHELLHMM KPOMKaM NonaTok, KoTopoe SIBNSeTCs OCHOBOW KOHCTPYKLMM BEHTUNATOPA.

3.1.3 npuBog (drive): YCTpoNCTBO, UCNOMNb3yeMoe ANsi NpuBedeHUs B AeNCTBUE BEHTUNATOPA, BKIOYa-
lowee B cebs aBuratesnb, MEXaHUYECKY TPaHCMUCCUIO U CUCTEMY YNPaBMeHUs.

MpumevaHus
1 Mpumepamm MexaHN4eCcKon TPAHCMUCCUM ABNAIOTCA PEMEHHbIV NpUBoA, COeANHUTENBbHbIE MydThI.
2 Mpumepamu cucTeMbl YNpaBneHus SBMSTCA YacTOTHLIM NpeobpasoBaTtenb, 3NEeKTPOHHbIVE KOMMYTaTop.

3.1.4 BeHTUNATOP C OTKPLITbIM BanoM (bare shaft fan): BeHtunatop 6e3 npuesoga, o6opynosaHus u
akceccyapoB (MpuHaanexHocTen) (CM. pUCyHoK 1).

MpumevyanHne — Cwm.[1], nyHkT 3.1.2.

PucyHok 1 — lNpumep pagnanbHOro BEHTUNSTOPA € OTKPLITHIM BaNOM

3.1.5 BeHTUNATOpP ¢ NpuBogom (driven fan): BeHTunsatop ¢ ogHUM UnKU HECKOMNbKMMU pabourMmu korne-
CaMU, OCHaLLEHHBIN ABUraTenemM Ui NoAKNYEHHbIA K HeMy, ¢ unn 6e3 NPUBOAHOro MexaHn3Ma, ¢ KOprycoMm
W CpeacTBOM U3MEHEHUs! YacToThbl BpalLeHUsA (CM. PUCYHOK 2).

MpumevyaHne — Cwm. [1], nyHkT 3.1.3.

3.1.6 Bo3ayx (air): CokpalleHve Ana BbipaXeHus:: «Bo3ayX Ui Apyron rasy.
Mpumevanue — Cwm.[1], nogpasgen 3.2.

3.1.7 cTaHpapTHBIA Bo3ayx (standard air): ATMocdepHbiii Bo3ayx NNOTHOCTLIO 1,2 kr/m3.

MpumevaHusn

1 AtmocdpepHbiit Bo3gyx npu Temneparype 16 °C, gaBnexdun 100 000 Ma n oTHOCUTENBHOM BnaxHOCTH 65 % nmeer
NNOTHOCTB 1,2 KI/M3, HO 3TN YCNOBUSI He SIBMSIOTCA YaCTbIO ONPeAeneHus.

2 Cwm. [1], nogpasgen 3.3.
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Ped— BxopgHan anekTpuyeckas MOLLHOCTb Ha MPVBOAE WM CUCTEME yrnpaBfeHusi; PU— nonesHasl MOLWHOCTb
BeHTUNsATOpa (06 beMHbI pacxof, YMHOXEHHbI Ha NosiHoe faBsieHne); a — MnoTepy B YCTPOICTBE peryiMpoBaHUst 4acToTbl
BpaleHus (Tenso)*; b— noTepu B gBuratene (Tensio); ¢ — NoTepu B PeMeHHOW nepegaye (Tenso);

d — noTepu B noAwmnHuKax (Tenso); e — aspogmHamnyeckne notepyn B paboyem kosece u kopryce (Tenso)

PucyHok 2 — Mpumep, nokasbiBalowWwmii NoTeEpPN MOLWHOCTA Npu paboTe BEHTMAATOPA
3.2 BufAbl CTEHAOB ANS UCNbITAHWA NO TUNY PacnosioXeHUs BO3AYXOBOLOB

MpumeyaHne — CwMm. pucyHok 3 u [1].

3.2.1 cteHp Tnna A (installation category A): WcnbiTaTenbHblii CTEH[, COOTBETCTBYOLWMNA KOMNOHOBKE
BEHTUNATOpA: CBOGOAHbIN BXOA W BbIXOA.

3.2.2 cteHa Tnna B (installation category B): WcnbiTaTenbHbIA CTEHA, COOTBETCTBYKLWNIA KOMMOHOBKE
BEHTMNATOpPA: CBOGOAHbLIN BXOJ U BbIXOA B HarHetaTe ibHblA TPy6ONpoBOA.

3.2.3 cTeHp Tnna C (installation category C): McnbiTaTenbHbIN CTEHA, COOTBETCTBYHLWMNIA KOMMOHOBKE
BEHTUNATOpPA: BXOA M3 BCacbiBawliero Tpybonposoga u cBO60AHbINA BbIXOA,.

3.2.4 cTeHp Tnna D (installation category D): McnbiTaTenbHbIN CTEHA, COOTBETCTBYHLWNIA KOMMOHOBKE
BEHTUNATOpA: BXOA M3 BcacbiBalolero Tpybonposoa M BbIXoA B HarHetaTefbHbli Tpybonposog,.

3.3 BeHTunAtopbl. OnpegeneHns, oTHOCALUMECS K pacyeTam

3.3.1 cpegHAs NNOTHOCTb Ha Bxoge B BeHTunaTop pl(average density at fan inlet): MnoTHoOCTb raso-
o6pas3Hoil cpefpbl, paccunTbiBaemas no abconOTHOMY faB/ieHN0 U CTaTUYeCKo Temnepartype.

3.3.2 atmocepHoe faBneHne pa (atmospheric pressure): [laBneHune, namepeHHoe B CUCTEME MNOKOS
MO OTHOLUEHWIO K OKpyXallemy BO34YyXY OTHOCUTENbHO abCOMIIOTHOIO Hy/SA.

3.3.3 nonHoe paBneHue BeHTUNnAtopa pf (fan pressure): PasHuua Mexpy AaBNeHUAMU TOPMOXEHUSA
Ha BbIXOAE W3 BEHTUNATOPA W Ha BXOAE B Hero.

3.3.4 ctaTnyeckoe gaBneHune seHtunatopa psf(fan static pressure): pasHocTb MeXxay NOMHbIM AaBre-
HMEM BEHTMAATOpa M AMHAMUYECKUM LaB/IeHWEM B BbIXOLHOM CEYEHUM BEHTUASATOpPA C MOMPaBKOW Ha YMCo
Maxa.

3.3.5 abconTHOE AaBneHne TOPMOXeHNA B Touke psg (absolute stagnation pressure at a point): A6-
COMIOTHOE JaB/ieHMe, KoTopoe 6b110 6bl U3MEPEHO B TOUKE NOTOKa, ecnu Obl ra3 6bi1 NnepeBefeH B COCTOSAHME
nokos B pe3ynbTaTe agmabaTnyeckoro npowecca.

3.3.6 guHamnuyeckoe pgasneHue B Touyke pd (conventional dynamic pressure at a point): JaBneHue,
paccunTbiBaemMoe Mo BeSIMYMHE CKOPOCTW M MMIOTHOCTU BO3A4yXa B TOYKE.

* YacTOTHbIN NpeobpasoBaTte/l MOXET ObITb Kak YCTAaHOB/IEH, TaK M HET (CM. pa3aen 6).
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3.3.7 guHaMuyeckoe AaBneHWe Ha BbIXOAe U3 BeHTUNATOpa p, (fan dynamic pressure at the fan
outlet): aMHaMuyeckoe AaBneHve Ha BbIXOAe M3 BEHTUNATOPA, pacciUTbIBAEMOe MO BEMUYMHE MaCCOBOIO
pacxofa, cpedHei NoTHOCTY rasa Ha BbIXode W Mnowaaun Bbixoaa.

3.3.8 maccoBbIin pacxog q,, (mass flow rate): cpegHee no BpeMeHW 3HaveHWe Macchbl Bozayxa, Npo-
XxoasLlero Yepes BO3AYLUHbIA TPAKT, C yKasaHHbIM NOMepeYHbIM CeH4eHneM B eaMHULY BPEMEHMU.

3.3.9 BxoaHOI 06beMHBbIN pacxod q,4 (inlet volume flow rate): OTHoleHe MaccoBoro pacxoaa K
cpefHel No BpeMeHU MNOTHOCTAN Ha BXoge.

3.3.10 pabota BeHTUNATOPa Ha eAMHULY Macckbl W, (fan work per unit mass): YBenuyeHme mexaHu-
YecKol dHeprin Ha eauHULLY Macchl cpefbl, TPOXoAsILLEen Yepes BEHTUMATOP.

3.3.11 koacbbuLUeHT cxxumaeMocTun kp (compressibility coefficient): OTHoWEeHNe MexaHU4eckon pa-
60Tbl BeHTUNATOPa K paboTe, KoTopasa Obina Obl NpovsBedeHa Hafd HEeC)KMMAaEeMON XXUOKOCTbIO NMPU TeX Xe
3HaYeHMWsIX MaccoBOro pacxoaa, BXO4HOM NIIOTHOCTM U CTEMEHMW MOBbILIEHNS AaBMeHUsI.

3.3.12 nonesHasa MOLHOCTbL BEHTUNATOPa NO NonHoMy Aaenexuto P, (fan air power): MonesHaa motw-
HOCTb, paBHasi MPOMU3BEAEHNIO MaCCOBOIo pacxoda v NonHoN paboThl BEHTUNSITopa Ha eAWMHWLY Macchl UIu paB-
Hasi NnpousBedeHWio 06beMHOro pacxoda Ha Bxode, koadduuneHTa cxkatusi U NOMHOro AaBneHUs BEHTUNSATopa.

3.3.13 nonesHas MOLWHOCTbL BEHTUNATOPa NO cTaTudeckoMy aasneHuto P,  (fan static air power):
MonesHasi MOLLHOCTb, KOTOpas SABNSAETCA NpousBedeHneM MacCcoBOro pacxofa U ctaTudeckoin paboTbl BeH-
TUNATOPa Ha eguHULY Macchl v paBHasi NpousBedeHNto 06beMHOro pacxoga Ha Bxoge, koadduumeHTa
CKaTUs U CTATNYECKOro AaBneHnsl BEHTUNATopa.

3.3.14 mowHocTb Ha Bany pabouero koneca P, (impeller power): MexaHuyeckaa MOWHOCTb, nofBe-
AeHHas K Bany pabodero Koneca BeHTUNATOPA.

MpumevyaHne — JTOT TEPMUH NPMMEHUM K paboqmnm Konecam, UMEIoLMM HENOCPEACTBEHHbIN NPUBOA Kak 6e3
Kopryca (Hanpumep, BEHTUNSTOP CO CBOGOAHO BpaLLaloLMMCsi KONECOM), TaK U NMOMELLLEHHbIX B KOpNyC.

3.3.15 HOMUHanbHasA MOLWHOCTL ABuratensa Py (nominal motor power): HoMUHanbHas BbixoaHas
MOLLHOCTb 3fieKTpoaBuUraTens.

3.3.16 MolWHOCTL Ha Bany BeHTUnATopa P, (fan shaft power): MexaHnyeckaa mowHocTb, noaseaeH-
Has K Bany BeHTUNSATOpa.

3.3.17 BbIxogHasA MowHoCTb ABUrarens P, (motor output power): BeixogHas MOLLHOCTb Ha Bany ABu-
raTtens unuv apyroro npusoaa.

3.3.18 BxogHan MowHOCTL ABuratens P, (motor input power): 3nekTpuyeckas MOLWHOCTb, MOABO-
AMMas K gBuratento BeHTunsaTopa.

3.3.19 BxopgHaa aneKkTpuyeckas MOLWHOCTL Ha NpuBoAe UNU cucTeMe ynpasneHuu P, (drive/
control electrical input power): dnekTpuyeckasi MOLLHOCTb, MOAaBaeMasn Ha NPUBOA ABUraTeNs UM Ha cucTe-
MY yrpaBneHus.

3.4 OnpepeneHus, oTHocsAwUecs K 3¢heKTUBHOCTU BEHTUNATOPA

3.4.1 KNA nonaTto4Hom cucteMbl N, (fan impeller efficiency): OTHowweHWe NoNe3HON MOWHOCTU BEHTU-
natopa no rnoiHOMy AaBneHuMIo K MOLHOCTU Ha Bary pa6odero koneca (P,).

3.4.2 KNQ seHTunaTopa n, (fan shaft efficiency): OTHolweHWe nonesHoi MOWHOCTA BEHTUNATOpa Mo
MonHOMy AaBNeHWo K MOLLIHOCTU Ha Bany BeHTunatopa (P,).

3.4.3 nonHbin KMA n, (overall efficiency): OTHoWeHWe NMoOnesHoit MOLHOCTU BEHTUAATOPA NO NOSIHOMY
OaBMNEeHNo K BXOAHOW MOLLHOCTU, MoABeAEHHON K BEHTUNATOPY U ABUraTtenio.

3.4.4 cTatudeckun KMNA n,¢ (overall static efficiency): OTHolleHWe NonesHon MOWHOCTN NO CTaTU4ecKo-
MYy OaBreHUI0 BEHTUNATOPA K BXOAHOW MOLLHOCTU, NoABEeAEHHON K BEHTUNSATOPY U ABUraTento.

3.4.5 nonHbIn KN BeHTUNATOPaA ¢ NpUBOAOM N4 (overall efficiency drive): OTHoweHne nonesHoi
MOLLIHOCTW BEHTUNATOPA MO MOMHOMY AABIIEHUIO K BXOAHOW COBOKYMHOWM MOLLHOCTU 3N1eKTPOABUraTens u BeH-
TUNATOPA, BKIIIOYAs NoTepu B TPAHCMUCCUU U/UNK ynpasneHUM YacToTON BpallieHUs.

3.4.6 ctatuueckuin KN seHTUnsaTopa ¢ NpuBoaoM N4 (overall static efficiency drive): OTHoweHue
MoSIE3HON MOLLIHOCTU BEHTUSITOPA NO CTaTUYECKOMY AABMEHUIO K BXOAHON COBOKYMHOW MOLLIHOCTU 3M1eKTPO-
ABuratenst U BeHTUNATopa, BKIoYasi MoTepy B TPaHCMUCCUM WU ypasneHWM YacTOoTON BpaLleHUs.

MpumeyaHun
1 ObhekTMBHOCTE MOXET BbiTh OTHECEHA K ONpeAeneHHoOMY TUNy cTeHAa (cMm. pucyHok 3 u [1]).
2 KNQ moxeT ObITb BblpakeH B AonsixX eavHuubl. [nsa nepeBoga B NPOUEHTb Heob6xoaumo yMHOXUTL Ha 100.
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3.4.7 ontumanbHbIn KMNQ Nopt (optimum efficiency): MakcumanbHbeln nonHeln KMNMO, gocturaemeln Ha
aspoAMHaMNYECcKON XapakTepucTuke BEHTUNATOPA, NPy BCeX HeM3MeHHbIX paboynx napameTtpax, Kpome co-
npoTueneHus cetu (cMm. FOCT 10921).

3.4.8 nonpaBo4HbIi KoadpdpuumeHT C_. (compensation factor): KoadduumeHT, ncnonssyemblii npu
onpeneneHunn KM BeHTUNSATOPOB, cHabXXeHHbIX YacTOTHLIMK MpeobpazoBaTensiMi (CM. pUCYHOK 5).

3.5 MNokazaTtenu aHeproacddekTMBHOCTU

3.5.1 nokasatenb aHeproadgbekTUBHOCTU BeHTUNATOpa, FEG (fan efficiency grade): MNMokasatens
ahpeKTUBHOCTY ANSI BEHTUNISITOPA C OTKPbITLIM BasloM.

MpumevyaHnne — MoryT ucnonb3oBarecs onpegenenvs ns 3.4.1 un 3.4.2.

3.5.2 nokasaTenb 3HeproachdekTUBHOCTU BeHTUNATOpaA ¢ ABUrareneM, FMEG (fan motor efficiency
grade): NokazaTenb adhPeKTUBHOCTM BEHTUNATOPA C NPUBOAOM.

Mpumevyanne — MoryT ucnonb3oparscs onpegenenvsa ns 3.4.3, 3.4.4,3.4.5n 3.4.6.

3.5.3 Knacc aHeproadrbektuBHocTU Nj; (grade number): Llenoe sHaveHne FMEG.

4 O603Ha4YeHMA U COKpallueHUs

B HacTosiem CTaHAapTe NpuMMeHeHbl 0603Ha‘-I6HI/IFI, npuBeaeHHbIe B TaGJ’IVILI,e 1.

Ta6nuua 1— O6o3Ha4YeHUs 1 pa3MepPHOCTH

O60o3Ha4eHune, NpuHAToE B
MEXIyHapomHOM | HacTosiiem OnvcaHve Pa3smepHocTb
cTaHaapte cTaHgapre

kp € KoachduumeHT cxmmaemocTn —

Ng — Knacc sHeproacpdbektusHoctn FMEG —

C. — I'IonpaBoqubM KO3(PDULMEHT ANst y4eTa 3IKOHOMUW SHEPTMK Npur —
YaCTUYHOW Harpy3ke

Ch, — MonpaBoyHbIN KOIMPULUMEHT AN yHeTa HETOUHOCTEN NPU U3- —
rOTOBIEHMW 3NEMEHTOB BEHTUNSATOPA

D D OnameTp paboyero koneca no KOHLUAM NonaTok (pasmep BEHTU- MM
nsitopa)

P, N MowHocTb Ha Bany BeHTUNAToOpa Bt

Py — [MoTepu MOWHOCTY B NOALWMUMHUKAX Bt

P, N, BxogHas mowHOCTb ABUraTens BT

Pay — BxogHas anekTpryeckasi MOWHOCTL Ha NPYBOAE UMW Ha CUCTe- Bt
Me yrnpaBreHusi

Py — HomuHanbHas MowHOCTb ABUraTens BT

P, — BbixogHas MOWHOCTL ABUraTens Bt

P, — MowHocTb Ha Bany pabodero koneca Br

Py — XapaktepHas MOLWHOCTb BEHTUNIATOPA KBT/(M3/C)

unu Bt/(n/c)
P, N, [MonesHasi MOLWHOCTb BEHTUNATOPA MO MNONHOMY AaBMNeHuIo BT
s sv Mone3Hasi MOWHOCTb BEHTUINATOPA MO CTAaTUHECKOMY AABMNeHnto Bt
P, P, ATmocchepHoe aaBneHue Ma
Py Py InHamunueckoe gaeneHne B ToYKe Ma
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OkonvaHue mabnuusi 1

0O603HaueHre, NPUHATOE B
MEXIyHApOHOM | HacTosLiem OnucaHne PasmepHocTb
craHgapre craHpaprte

P> — IvHamuyeckoe AaBneHne Ha BbIXOAe U3 BEHTUNATOPA Ma

P P, MonHoe paaBneHue BeHTUNATOPa Ma

Pgr Psy Cratnyeckoe gaBrneHve BEHTUNsITopa Ma

Psg P AGcornioTHOe JaBneHne TOPMOXKEHUSA B TOHKe MNa

9m 9m MaccoBbili pacxop, Kr/c

a1 Q BxopgHol 06beMHbIi pacxon m3/c

w,, — Pabora BeHTMNATOpa Ha eaMHULY MaccChbl ox/kr

Na — KM seHtunsatopa Ha sany B ponsix eguHuubl
Np — KMNQ nogumnHukoB BeHTUNATOPA B ponsx eauHuubl
Mg — KA yactotHoro npeo6pasoearens B ponsix eguHnubl
Ne Ny Monxem KN senmnsatopa 6e3 npueoga B ponsix eguHnubl
Neg — Monuewt KN BeHTMnaTopa ¢ npusogom B ponsix eguHuubl
Nes Ney Cramueckun K[ seHtunatopa 6e3 npueoaa B ponsix eguHuubl

Nosd — Crammueckun K[ seHTUnATOpa ¢ NnpuBoaom B ponsix eguHunubl
Mm — KMNp asvratens B ponsix eauHuubl
Nopt — MakcmanbHbii KMNQ B ponsix egnHuubl
ny — KMNQA paGoyero koneca BeHTUNsITOpa B ponsx eauHuubl
nr — KMNAd nepeaaun B ponsx eauHuubl
P p CpefHss NNoTHOCTL Ha BXOAe Kkr/m3
NMpumeyaHne — KM, BelpakeHHbIN B 4ONAX eAWHULBI, YMHOXEHHbIN Ha 100, paeeH KMNA B npouenTax (%).

5 CteHAbI ANsA UcnbiTaHMK BeHTUNATOpa, KMNA n gonycTMMble norpewHocT

5.1 O6Lue nonoxeHus

BeHTUNATOPLI 6bIBAIOT Kak crelunansHOre HasHavyeHusl, Tak U CepuUitHo Bbinyckaemoit 8 6onblunx o6b-
emMax cepTudULMPOBaHHON NpoayKunen. BeHTURNATOpoM MOXeT cuntaTbest pabovee korneco Ha Barny Kak 6es
npuvsoda (TO ecTb BEHTUMATOP C OTKPbITbIM BarioM) (CM. PUCYHOK 1), Tak U ¢ MpUCOeANHEHHBIM ABUAraTenem.
B aTom crnydae oH MOXeT BbITb CHabxeH perynsiTopoM MOLLHOCTW, TakMM Kak 4acTOTHEIN npeobpa3soBaTens,
UNKn BXoAHbIM HanpasnsoLWUM annapaToM (TO eCTb BEHTUMATOP € ynNpasneHnem) (CM. PUCYHOK 2).

MocKornbky pasnuyHble TUMbl BEHTUMSTOPOB OTANYHBI MO CBOEN KOHCTPYKLUMK, 3hdeKTUBHOCTL onpeae-
MAOT HeCKOMbKUMW pasnnyHbiMKn cnocobamu B 3aBUCMMOCTM OT TNa BEHTUNATOPA W YCIIOBUIA PbIHKA.

5.2 anIMeHeHVIe UCNbITaTeNbHbIX CTEHAOOB pPa3fIM4HOro Tuna

OueHkn 3thPeKTUBHOCTM BEHTUMATOPA 3a4acTyro pasfudHbl ANS UCTbITaTeNbHEIX CTEHAOB KaXaoro
TMna.

B cny4ae ecnu BEHTUNATOP CNPOEKTUPOBAaH A4S UCMbITaTENbHOro CTeHAa onpeaeneHHoro Tuna, oueHka
knacca ero addekTUBHOCTU OoMKHa ObiTb OTHECEHA MMEHHO K 3ToMy Tuny. Mpun aTOM Takyo UHdopMaLumio
YeTKO YKasblBatoT.
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Ecnu BeHTUNATOP NoaxoauT ANSA UCTILITaHWUIA B CTeHAAX PasfMYHbIX TUMOB, criedyeT OCHOBLIBATLCA Ha
oLieHke achdekTUBHOCTN, OTHOCALWENCA K Hanbonee noaxoasiiemy Tuny. Mpu aTom Takyto UHOpMaLMIo YeT-
KO yKasblBaloT.

Insa onpegenexus paboyero pexuMa BeHTUNATOpa NPUMEHSIOT UCTIbITaTeNbHbIE CTeHAbl YeTbIpeX TU-
noB (CM. pUCYyHOK 3).

MpumevaHunsn

1 Ana nony4exnsi OMONHUTENBHOW MHMOPMAaLMKN MO METOAUKE MUCTbITAHWA CM. COOTBETCTBYIOLWLME MOMNOXEHWN
FOCT 10921 u [3].

2 B [3] npuHsaTo cnepyiouiee 0603HaveHUe UCNbITaTenbHbIX CTEHAOB:

a) ucneiTatensHblit cteHg Tvna A. Cm. [3], pasgen 30;

b) ncneitatenbHbiv cteHg Tuna B. Cwm. [3], pasgen 31;

¢) ucnbiTarensHbiil cteHg Tvna C. Cw. [3], pasgen 32;

d) ucneiTatensHbiii cteHg tuna D. Cm. [3], pasgen 33.

Tun UcnbiTatenbHOro cTeHaa, UCNoMNb3yeMblid AN OLeHKU 3EKTUBHOCTU BEHTUNATOPA, A0MKEH ObiTb
YeTKo ykasaH (cM. npunoxexue C).

BxogHas n BbIXogHas MOLLHOCTU ABUraTensi MoryT 6biTb U3MepeHbl Uin onpegeneHbl, UCNonb3yst MeTo-
Obl, ykasaHHble B [3]. McnbiTaTtenbHbli cTeH Tuna E He BKNKOYEH B HACTOSILLUIA cTaHAapT.

o D3 & | & o[ 3

I
a) Tun A b) Tun B c)Tun C d) Tun D

PrcyHok 3 — Tunbl ucnbiTatenbHbIX CTEHAOB

5.3 Pacuet KN4

5.3.1 MonesHasa MoLHOCTL BeHTUnATopa 1 ero KMQ paccuntbiBatoT, ucxoasa u3 paboTel BeHTUNsITopa Ha
eanHMLY Macchl B COOTBETCTBUM ¢ [3], NyHKT 14.8.1.

5.3.2 nga BeHTUNATOpPa € OTKPLITLIM BarioM 6e3 yyeTa noTepb B nogwunHukax Krf onpeaensaoT no
dopmyne (1):

no= (1)
"R

5.3.3 Ansa BeHTUNATOpa C OTKPLITLIM BarioM ¢ yyeToMm notepb B nogwunHukax KM onpegensior no
dopmyrne (2):

N, =2"- )

5.3.4 NS BeHTUNATOpa C NPUMBOAOM, KOTOPbIA He BKtovaeT B cebs npeobpasoBaresb 4acToThl, B KOTO-
pom MoxeT ObITb onpeaeneHa BxogHas mowHocTb, KM onpeagenstoT no cdopmynam (3) unn (4):

P
— U 3
e ) 3)
_Pus 4
T]es_P - ()

5.3.5 [Ina BeHTUNsiITOpa C NPUBOAOM, BKIlOHatoLLMM B ceba npeobpasoBarenb 4acToThl, B KOTOPOM MO-
XeT BblTb onpegeneHa BxogHaa molHocTb, KM onpeaenstot no dpopmynam (5) u (6):

Tled = Cc 4 ’ (5)
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P
_ us
Nesa _Cc ' P . (6)
ed
MpnumevyaHune — Kcnonb3oBaHve NOMHOIO UMK CTATUHECKOTO AABNEHWA onpeaenseT OLueHKy 3hheKTUBHOCTH

B COOTBETCTBMU C UCMbITAaTE€NbHbIM CTEHOAOM ONnpeaeneHHoro tuna.

5.4 MorpeLwHOCTU U3MepeHUin

HaunGonbLune oWnGKM 1 NPUHATaA TOYHOCTb M3MEPEHNIA AOKHBI BbiTb YYTEHbI HA KaXX4on cTagun npo-
eKTUPOBaHWA 1 U3FOTORMNEHUSI BEHTUMATOPA, BKITHOYasi epecyeT AaHHbIX ¢ MoAenu Unu pacyert, Npou3BoACTBO
1 UcnblTaHua obpasua.

JTtoBble NcnbITaHnsi BEHTUNATOpPa Mo onpeAeneHno adpoanHaMnYecKUX XapakTepucTrk NpuBoasaT K BO3-
HUKHOBEHMIO OLUMBOK naMepeHuin. MNorpelHoCTb U3MepPEHUiA YUCTIEHHO ONpeaensieTcs Kak AnanasoH 3Hade-
HWUIA, B KOTOPOM, Kak oxuaaetcs, 6yayT nexartb AaHHble owunbku. Kpome Toro, peanbHble XapakTepUcTUKu
BEHTUNATOPOB (ECMM €CTb BO3MOXHOCTb UX OMpeaenuTb) MOryT oTAnYaTbCsl AN pasnnvHbIX BEHTUNATOPOB
N3 CepuM 3a CHET HE3HAUNTENbHbIX PACXOXKAEHWIN B NporssoacTee. OxkugaemMelil guanasoH aTuxX oTAvdniA 4orn-
XeH 6bITb Ao6GaBneH K NOrpellHOCTAM U3MEepPeHUid ans onpeaeneHns MUHUManbHbIX AOMYCKOB, Tpebyemblx
ONs BbINOMHEHWUs 3aaHHbIX XapakTepUCTUK.

Jonyckn xapakTepuUcTuk ans eauHUYHO BbINYCKaeMbIX U CEPUNHBLIX HECepPTUMDULMPOBAHHBIX BEHTUS-
TOPOB NpuBeAeHbl B [4], pasnen 5, a Anst CepUAHbIX cepTUMLMPOBaHHBIX BEHTUNATOPOB — B [4], pa3aen 6.

6 Knaccudukauusn

6.1 O6Lwue nonoxeHus

W3-3a pasnuuunii B TMNax BEHTUMATOPOB 1 BapuaHToB npueogos KM ana HUx onpeaensiioT no-pasHomy.
[na npucsoeHus oueHkn addekTnBHocTU (FEG unu FMEG) 6bino npuHato onpegenate KMA ana seHTuna-
TOPOB C OTKPbITbIM BafioM — B 3@BUCMMOCTUW OT pasmepa, a AN BEHTUNSITOPOB C NPUBOAOM — MO BENUYUHE
BXOAHOW MOLLHOCTW. [MpKn 3TOM He criedyeT cpaBHUBaThb UX Nnokasarerb 3 eKTUBHOCTN.

B cnyuae ecnu Heobxoaumo nepesecTy KM BeHTUNATOpa ¢ OTKPBLITLIM BafioM K aHanorMyHomy Ans
BEHTUNATOPA C NPUBOAOM, UCNOMb3YHOT rpadouk Ha pucyHke 4. B atom cnyvae KM asuratenst QOMmKeH onpe-
OensaTbes, UCXOASA U3 UCTIBITaHWIA C AMHAMOMETPOM MU NO KanubpoBaHHBLIM ABUraTENsIM C U3BECTHOMN Xapak-
TepucTukol cornacHo [2]°.

B HacTtoswem pasaene npuseaeHo onucaHue ontumarnbHbeiX yposHen KM (pexum makcumanbHoro
KrMAa), AOCTUXUMBIX paccMaTpUBaeMbIMA B HACTOALLEM CTaHAapTe TUNaMy BEHTUNATOPOB. MUHUManbHO npu-
eMrieMble YPOBHU 3aBUCAT OT JOroBOPEHHOCTU MeXAy NpeAcTaBUTENsIMU 3aKasuuka U U3roToBUTesNst unm ot
MECTHOrO 3aKoHoAAaTenNbCTBa, B CNyvae ecnn TakoBoe CYLLECTBYET.

Knacc athdekTMBHOCTM BeHTUNATOpa onpeaensitoT No ero xapakTepucTuke Mnpu MakcumarnbHoW 6es-
onacHou YacToTe BpalleHUs AN nonyyYyeHus pexuma ontumarnsHoro K.

6.2 BeHTUNATOPLI C OTKPbLITLIM BanioM

3asucumocTb FEG oT pasmepa BeHTUNATOPa NokasaHa Ha pucyHke 4. B To Bpems kak KMNA seHTunATo-
pa 3aBUCUT OT paboyero pexuma, oLieHka 3¢deKTUBHOCTU OCHOBaHAa Ha oNTUMansHOM (MakcumansHom) KN4
BEHTUNATOpPA, XapakTtepusytowieM ero 3 eKTUBHOCTb.

BeHTunatop umeet onpeaeneHHbIN nokasatens acdekTMBHOCTU (Hanpumep, FEG85) npu cobniogeHnn
cneayownx YCNoBWiA: ecnu ero MakcumanbHbii KM, npy Haubonbluei YacToTe BpalleHUs Boile, Yem 6nu-
Xaillee MeHbllee 3HadeHue nokasatensa addekTuBHOCTU (To ecTb FEGS80), paccuuTaHHOe B COOTBETCTBUM
C NpunoxeHnem A, N €Crniv OH paBeH UNW MeHbLUE, YEM 3HaYEHUe Ha KpUBOM ANA HOMUHASBLHOTO NokasaTens
adpcpekTnBHOCTU (TO ecTb FEGB85).

Hanpumep, BeHTUNATOP UMeET onpeAeneHHbIn nokasarens addekTuBHocTU (FEG85), ecnu ero Makcu-
ManbHbI KM npu Hanbonblue YacToTe BpalLeHUst HXKe KPUBOW, COOTBETCTBYHOWWEN 3Toi oueHke adhdek-
TUBHOCTMU, HO Bbile crneayroLlen, 6onee HU3KoM kpuBol (To ecTb FEG80).

* B Poccutickoil ®edepayuu deticmayem FOCT P M3K 60034-2-1.
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Nopt — onTvmankHbIi (MakcumaneHsbiii) KM seHTunatopa, %; D — auamerp BeHTURATOpa, MM

PucyHok 4 — FEG ansi BEHTUNSATOPOB C OTKPbITHIM Banom

MokazaTenn achdpekTUBHOCTU ANsl BEHTUNSTOpPA C OTKPLITLIM Banom npueeneHsl B Tabnuue 2. O6b-
sICHEHWe TOro, kakum obpasom onpeaenaoT FEG, npusedeHo B NpUMeYaHusix k Tabnuue 2. OnpeaeneHHoMy
pasMepy BeHTUNATOpa MpucBauBaloT onpefeneHHbld nokasatens FEG B cryyae, ecnu ero onTUMarnbHbINA
(MakcumansHblin) KMA paseH unu meHee sHaveHna ahpheKTUBHOCTU B CTPOKe, COOTBETCTBYOLWEN aTomy FEG,
U Bbile, YeM 3HadYeHUe apPEKTUBHOCTU B CeayIoWEM HUXKe psaay.

Ons onpeneneHus nokasatenst apeKTUBHOCTUA BEHTUIAITOPA C OTKPLITHIM BaNoM B cliydae ero Ucrnofb-
30BaHWS C MPMBOAOM criegyeT Ucrorb3oBaTh NpunoxeHue B. Kak rosopunock paHee, HAKaKoro npsiMoro cpas-
HEeHWA MeXay 3TUM MeToAoM oLeHK 3heKTUBHOCTM U METOAOM, OnNcaHHbIM B 6.3, NpoBoAUTL He cneayerT.



o Tabnwnua 2 — lokasateny aHeproaphekTVBHOCTN BEHTUNISTOPA C OTKPbITLIM Banom (FEG)

Moka-
3arenb
FEGPe

OnTvmaneHbIf (MakcumaneHbi) KN seHtunatopa?, %

Ana pasmepa seHTunsATopa D, d:e (Mm) paBHOro

125

132
140
150
160
170
180
190
200
212
224
236
250
265
280

300

315

335
355
375
400
425
450
475

500

530
560
600

630

670

710

750
800
850
900
950

1000

FEG90

OnTrMankeHbIR (MakCMMarbH

bIiA)

KMAd seHTvnsiTtopa Bbiwe,

YyeM A5 OLEHKM

FEG85

FEG85

42,5

44,8

47,2

50,1

52,7

55,2

57,4

59,4

61,3

63,3

65,2

66,9

68,6

70,3

71,8

73,5

74,6

75,9

77

77,9

78,9

79,7

80,4

81

81,5

81,9

82,3

82,7

83

83,3

83,5

83,7

83,8

84

84,1

84,1

84,1

FEG80

40,1

42,3

44,6

47,3

49,8

52,1

54,2

56,1

57,9

59,8

61,6

63,1

64,8

66,4

67,8

69,4

70,4

77

72,7

73,6

74,5

75,3

75,9

76,5

76,9

774

77,7

78,1

78,4

78,6

78,8

79

791

79,3

79,3

79,4

794

FEG75

37,8

39,9

421

447

47

49,2

51,1

53

54,6

56,5

58,1

59,6

61,2

62,7

64

65,5

66,5

67,6

68,6

69,5

70,3

711

77

72,2

72,6

73

734

73,8

74

74,2

74,4

74,6

74,7

74,8

74,9

75

75

FEGT1

357

37,7

39,8

42,2

444

46,4

48,3

50

51,6

53,3

54,9

56,3

57,8

59,2

60,4

61,8

62,8

63,9

64,8

65,6

66,4

67,1

67,7

68,1

68,5

68,9

69,3

69,6

69,8

70,1

70,3

70,4

70,5

70,6

70,7

70,8

70,8

FEGG67

33,7

35,6

37,5

39,8

41,9

43,8

45,6

47,2

48,7

50,3

51,8

53,1

54,5

55,9

57

58,4

59,3

60,3

61,2

61,9

62,7

63,3

63,9

64,3

64,7

65,1

65,4

65,7

65,9

66,1

66,3

66,5

66,6

66,7

66,8

66,8

66,8

FEG63

31,8

33,6

354

37,6

39,5

414

43

44,6

46

47,5

48,9

50,2

51,5

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

61,7

62,1

62,2

62,4

62,6

62,7

62,9

63

63

63,1

63,1

FEG60

30,1

31,7

334

35,5

37,3

39

40,6

421

434

44,8

46,2

47,3

48,6

49,8

50,8

52

52,8

53,7

54,5

55,2

55,9

56,5

56,9

57,3

57,7

58

58,3

58,6

58,8

59

59,1

59,2

59,4

59,4

59,5

59,5

59,6

FEG56

284

29,9

31,6

33,5

35,2

36,9

38,3

39,7

41

42,3

43,6

447

45,9

47

48

49,1

49,9

50,7

51,5

52,1

52,8

53,3

53,8

54,1

54,5

54,8

55

55,3

55,5

55,7

55,8

55,9

56

56,1

56,2

56,2

56,2

FEG53

26,8

28,2

29,8

31,6

33,3

34,8

36,2

37,5

38,7

40

411

42,2

43,3

444

453

46,4

471

47,9

48,6

49,2

49,8

50,3

50,7

511

514

51,7

51,9

52,2

52,4

52,5

52,7

52,8

52,9

53

53

53,1

53,1

FEG50

25,3

26,7

28,1

29,8

31,4

32,9

34,2

354

36,5

37,7

38,8

39,8

40,9

41,9

42,8

43,8

444

45,2

45,9

464

a7

47,5

47,9

48,2

48,5

48,8

49

49,3

494

49,6

49,7

49,8

49,9

50

50,1

50,1

50,1

23,9

25,2

26,6

28,2

29,7

31

32,3

334

34,5

35,6

36,7

37,6

38,6

39,5

404

M3

42

42,7

43,3

43,8

444

44.8

452

45,5

45,8

46,1

46,3

46,5

46,7

46,8

47

47

471

47,2

473

47,3

47,3

MpeanouTuTenbHbIe pasMepbl BEHTUNATOPOB 0603HAYEHb! XXMPHBLIM LIBETOM U COOTBETCTBYIOT psigy R20 (cm. [5]). 3Hauenus KM paccunTbiBatoT ansi onpeae-
neHHoro pasmepa seHTUnNATopa us psaga R40. Ecrin paboyee koneco BeHTUNATOpPA HAaXoAWUTCs MPSIMO HA Bany Npueoga, 6e3 AoNoNHUTENBHOIO Bana U NOALWMNNHNKOB,
KA sentunaTopa paseH K nonarouHon cucremsi.

@ OnTmanbHbIf (MakcumanbHbiit) KM BeHTURATOpa MOXET BbITb PACCUUTAH MO MOMHOMY JABNEHUI0 BeHTUNATOpa (CM. [3], npunoxerne A).

b OnpegeneHHomy pasmepy BeHTUNSTOpa NpUCBaMBaloT Nokasatenb FEG B cny4vae, ecrnm ero ontumarnbHbIi (MakcumanbHblit) KN paeeH unu mMeHblue, Yem
3HaveHne atpPeKTMBHOCTM B CTPOKE, COOTBETCTBYIOLLEN 3TOMY FEG, 1 Bhbilwe, Yem 3HaqveHne ahdeKTUBHOCTU B CrieayioLem HUXe psiay.

® Hukakoli oLeHKV He NMPUCBaVBAIOT B CIyyae, CNU BEHTUNSTOP UMEET ONTUMarbHbii {MakcumanbHbiin) KN Hwke ypoeHs FEGS50.

4 Pasmep BeHTMNATOpa — 3TO MaKCUMarbHbIN AuameTp paboyero koreca no KOHLaM JIoNaToK, B MANIUMETPaX.

¢ Insa nioBoro pasmepa BeHTUNsTopa 6onbwe 1000 MM NpUMEHNIOT 3HaueHus B cTonbue ansa pasmepa 1000 mm.

099€€ 1001
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6.3 BeHTUNATOpbLI C NpUBOAOM

6.3.1 O6wue nonoxeHus

Mpadukn onpegeneHns nokasarens apeKTUBHOCTU AN BEHTUNATOPA C NPUBOAOM MoKasaHbl Ha pu-
CyHKax 6, 7 1 8; Ha H1X U306pakeHO n3MeHeHne onTumanbHoro (MakcumansHoro) KA v nokasatens FMEG
B 3aBMCUMOCTU OT BXOAHOW MOLLHOCTW U TUNa BEHTUNSATOPA.

Ons onpegeneHns nokasatens addekTUBHOCTN HeobxoaMmo onpeaenutb sHavyeHne FMEG no sapaH-
HOM BXOAHOM MOLLHOCTU 1 HOMUHASTLHOMY YPOBHIO OLeHKM adhdeKTUBHOCTU (Hanpumep, FMEGS5 — Ng = 55)
B COOTBETCTBUM € npunoxeHuem F (cm. 6.3.2, 6.3.3 n 6.3.4). BeHTunatop nMmeer onpeaeneHHbIN nokasartenb
adbpekTnsHocT FMEG (Hanpumep, FMEGS5) B criyvae, ecrnv ero MakcumMarnbHbii (ontumManeHeii) KNa npu
MOMHOM YacToTe BpallleHns Bbille UK paBeH, YeM paccunTaHHoe 3HadeHue. NMio6asa nuHua acdgpekTuBHoCcTU
MOXET BbITb MHTEPNOMMPOBaHa Mo NUHKUAM, NpeAcTaBNeHHbIM Ha pUCyHKax 6, 7 1 8.

Onsi perynupoBaHusi pexxunma paboTbl BeHTUNsATOopa Hanbonee nogxoasawmM crnocobom aBnaeTcs npu-
MeHeHWe YacToTHoro Nnpeobpa3oBaTens, Tak kak 3ToT cnocob Haubonee acdekTUBEH AN HACTPOWMKU Ha pas-
nu4Hble paboune pexxnumel. Jpyrie cnocobbl U3MeHeHns pexxuma paboTbl, Takne Kak BXOAHOW HanpaBnsioLLmia
annapaT 1 CnpsAMAALWLMIA annapar, ABMsTcs MeHee addeKTUBHLIMMU.

B cnyyae ecnv BeHTUMATOPLI NpU yCTaHOBKe B cucTeMe paboTatoT Npu NOHWKEeHHON Harpyske (OTHO-
cuTenbHO pacyeTHown), Hanbonee adbekTVBHLIM CMOCOBOM QOCTWKEHUsI TpeByeMbIX NapamMeTpoB ABNAETCA
N3MeHeHMe YacTOThbl BpaLLleHus.

Tabnuua 3 — KoppekTupyowmin koahdrUNEHT Arisi BEHTUNSITOPOB € 4acTOTHLIM NpeobpasoBarerem

BxoaHas snektpyyeckas MOWHOCTL ABUraTens/cucTemMbl ynpasneHns, Pgy MonpagouHbIl kosthdmumenT, C,
<5kBT -0,03 - In(P,,) + 1,088
>5kBT 1,04

Kpueble FMEG ocHoBaHbl Ha coBMecTHOWN paboTte pabodero koneca u gsurartens. B cnyyae ecnu uc-
MOSb3YOT BCTPOEHHbIN 3M1EMEHT perynmpoBaHus, 3 eKTUBHOCTb MOXET ObITb CKOppEKTUPOBaHa C MOMOLLbHO
nonpasoYHOro koadduumneHTa 4ns cMcTeM yrpasneHus, npeacTasneHHoro B Tabnuue 3 1 Ha pucyHke 5. 1o
npeaHasHavyeHo Arsi Toro, YTobbl ypaBHSATbL CUCTEMBI C U3MEHSIEMO 1 (PUKCUPOBAHHOM YacTOTON BpaLleHus,
TaK Kak MpUMeHeHne 3TUX cUCTeM NO3BONSIET 3KOHOMUTb SHEPrUIo.

MpumevyaHne — BCTPOEHHbI — CNPOEKTUPOBaHHbLIN Kak HeoTAernvmas Yacte 6onee KpynHoro anemeHTa u
SABNAOWMACS BAXXHON 1 HEM3MEHHOWM 4acTbio 3rieMeHTa.

C.

1,16
1,15 H=mm=~
1,14 b ———-
1,13 FA-—--
1,12 -\ -~
1,11 --
1,10 F-—-\-
1,09 F——--

1,08 F-—---
1,07 p-——--
1,06 |-—---
1,05 | ——---
1,04 F-———-
1,03 f-----
1,02 F-—---
1,01 p-———-
1,00
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Py — BX0AHasA anekTprdeckas MOLWHOCTb CMCTeMb! ynpaerneHus, KBT; C, — nonpasoyHbIi koadduruneHT
PurcyHok 5 — lMonpaBoyHbIf KO3MULNEHT ANs BEHTUNATOPOB C M3MEHAEMON YacToToW BpaLleHus

1



rOCT 33660—2015

6.3.2 OnpepeneHue nokasarenen acpcpeKTUBHOCTU ONA OCeBbIX BEHTUNSATOPOB U paguanbHbIX
BEHTUIATOPOB C pagvanbHO OKaHYMBaKLWMMUCA UNU 3arHyTbIMU Bnepeg nonatkamu, UMeKOLUMU
npueopg

Mradukn Ha pucyHke 6 1 3HaYeHus!, NpuBeaeHHble B Tabnvue 4, nonydeHbl, ucxoas us opmyn (7), (8),
(9)n (10).

a) Ans BXoAHOW MOLHOCTU MeHee 1nu pasHoun 10 kBT

1) BEHTUNATOP U ABUraTenb:

Mopt = 2,74 - In(P,) - 6,33 + Ng, (7)

2) BEHTUNATOP, ABUraTenb U NpUBOA:

Nopt = 2,74 - In(P,y) — 6,33 + N . (8)
Nopt 4
75
70 FMEG66
65
/ —— FMEGS0
60 - e
FMEG55
55 mpp——
FMEGS50
50 - e
45 7/ e FMEG42
40 /
weeen FME G35
- / /-:
30 — e MEG27
25 //
20
15
10
5
0 >
0,1 1 10 100 1000 Py

P,y — 3apaHHasn BXoAHas MOLIHOCTb, KBT; Nopt — onTumarnbHbIv (MakcumanbHbii) KMNA, %

PucyHok 6 — Mokasatenu sdpekTMBHOCTY 41151 OCEBbIX BEHTUINSITOPOB U pagnaribHbIX BEHTUNSITOPOB
C paguarnbHO OKaHYMBAIOWMMUNCA U 3arHyTbIMKU BNEPep, Nonatkammu, MeIoLLmMX NPUBO/A,

b) Ans BxogHoi MowwHocTu Gonee 10 kBT
1) BEHTUNATOP W ABUraTenb:

Nopt = 0,78 -In(P;)— 1,88 + N, (9)
2) BEHTUNATOP, ABUraTeNb 1 Npueoa;
Nopt = 0,78 - In(P,y) — 1,88 + N, (10)

rae Ng — knacc adppekTuHocT FMEG (uenoe vucno), Hanpumep, Ng = 40 ana FMEGA40.

12
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Tabnuuya 4 — lMNokasarenu acpHeKTUBHOCTM ANA OCEBLIX BEHTUINATOPOB U pagunarbHbiX BEHTUNSTOPOB C paguanbHo
OKaH4YMBaKwWMMNCA N 3arHyTbiMW Bnepe nonatkamMmv, UMerLwmnx npmeog

Moiﬁgﬂ::f' B 0125 | 03 | 1.0 | 25 5 8 10 | 20 | 60 | 160 | 300 | 375 | 500

sd)rgt?gfraljgﬁjo-tm OntumaneHbIn (MakeumaneHbiv) KN4, %
FMEG27 15,0 | 17,4 | 20,7 | 232 | 251 | 26,4 | 27,0 | 27,5 | 28,3 | 29,1 | 29,6 | 29,7 | 30,0
FMEG31 19,0 | 21,4 | 24,7 | 27,2 | 291 | 304 | 31,0 | 31,5 | 32,3 | 33,1 | 33,6 | 33,7 | 34,0
FMEG35 23,0 | 254 | 28,7 | 31,2 | 33,1 | 344 | 350 | 355 | 36,3 | 37,1 | 37,6 | 37,7 | 38,0
FMEG39 27,0 | 29,4 | 32,7 | 352 | 37,1 | 384 | 39,0 | 39,5 | 40,3 | 41,1 | 41,6 | 41,7 | 42,0
FMEGA42 30,0 | 32,4 | 35,7 | 38,2 | 40,1 | 41,4 | 42,0 | 42,5 | 43,3 | 44,1 | 44,6 | 44,7 | 45,0
FMEG46 34,0 | 364 | 397 | 422 | 44,1 | 454 | 46,0 | 46,5 | 47,3 | 48,1 | 48,6 | 48,7 | 49,0
FMEGS50 38,0 | 40,4 | 437 | 46,2 | 48,1 | 494 | 50,0 | 50,5 | 51,3 | 52,1 | 52,6 | 52,7 | 53,0
FMEGS53 41,0 | 434 | 467 | 492 | 51,1 | 524 | 53,0 | 53,5 | 54,3 | 55,1 | 55,6 | 55,7 | 56,0
FMEG55 43,0 | 454 | 487 | 512|531 | 54,4 | 550 | 555 | 56,3 | 57,1 | 57,6 | 57,7 | 58,0
FMEG58 46,0 | 48,4 | 51,7 | 54,2 | 56,1 | 57,4 | 58,0 | 58,5 | 59,3 | 60,1 | 60,6 | 60,7 | 61,0
FMEG60 48,0 | 50,4 | 53,7 | 56,2 | 58,1 | 59,4 | 60,0 | 60,5 | 61,3 | 62,1 | 62,6 | 62,7 | 63,0
FMEG62 50,0 | 52,4 | 557 | 582 | 60,1 |614 | 620 | 625|633 |64,1|646 |64,7 | 650
FMEG64 52,0 | 54,4 | 57,7 | 60,2 | 62,1 | 63,4 | 64,0 | 64,5 | 653 | 66,1 | 66,6 | 66,7 | 67,0
FMEG66 54,0 | 56,4 | 59,7 | 62,2 | 64,1 | 654 | 66,0 | 66,5 | 67,3 | 68,1 | 68,6 | 68,7 | 69,0

6.3.3 OnpepeneHue nokasarenen adpcheKTUBHOCTU ANA paavanbHbIX BEHTUNIATOPOB C 3arHyThbl-
MU Ha3apg nonatkamu (c unu 6e3 Kkopnyca) U AuaroHanbHbIX BeHTUNATOPOB, UMEKLWMX NpUBOA
Mpadukn Ha pucyHke 7 1 3HadyeHus, NpuBedeHHbIe B Tabnuue 5, nonyyeHsl, ucxogsa us dopmyn (11),
(12), (13) n (14).
a) [inga BxogHoW MOLWHOCTN MeHee unu pasHoin 10 kBT
1) BEHTUNATOP W ABUraTensb:
Nopt = 4,56 - In(P.) - 10,5+ Ng, (11)
2) BeHTUNATOp, ABWraternb 1 NPUBOA:

Nopt = 4,56 - In(Pg) = 10,5 + N, (12)

b) Ansa sxoaHon mowHocTu 6onee 10 kBT
1) BeHTUNATOP W1 ABUraTenb:

Nopt = 1.1+ IN(Pg) = 2,6 + N, (13)
2) BEHTUMATOP, ABUraTeNb U NPpUBOAIL
Nopt = 1,1-In(Py) — 2,6 + Nz, (14)

rae Ng — knacc adpdekTuBHocTM FMEG (Luenoe vncno), Hanpumep, Ng = 40 gna FMEGA40.
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Topt 4
90
80 e FMEGT6
e FMEGT2
-0 | ——FMEGe8
" — —FMEG64
/ / o F\EGE0
60 ] e —
— 7 FMEG55
——FMEG50
50 S
e FMEGA42
40 / / ——=FMEG35
) / //
20 / /
10
0 L
0,1 1 10 100 1000 Py

P,4— 3anaHHas BXoHas MOLLHOCTb, KBT, Mopt — onTyManeHbI (MakeumansHeii) KNg, %

PucyHok 7 — [Nokasatenb 3¢hHeKTMBHOCTM pagnanbHbIX BEHTUITATOPOB C 3arHyThIMKU Ha3ad nonaTkamu
(c nnun 6e3 kopryca) n AnarcHarnbHbIX BEHTUIATOPOR, MMEICLLMX NPYBOZA,

Tabnuuya 5 — MNokasatenu apeKTMBHOCTY paguanbHbiX BEHTUNSTOPOB C 3arHyTbiMW Hasaz nonatkamu (¢ unu 6e3
KOpMyca) v AuaroHarbHbIX BEHTUMSATOPOB, MMELWUX NPUB0L

" Oiﬁgﬂ::,ﬂKBT 0,125 | 0,3 1,0 2,5 5 8 10 20 60 160 | 300 | 375 | 500
smn(t())gifj;ﬁg;m OntumanbHbIf (MakcrmaneHbid) KMNA, %

FMEG35 15,0 | 19,0 | 24,5 | 28,7 | 31,8 | 34,0 | 350 | 35,7 | 36,9 | 38,0 | 38,7 | 38,9 | 39,2
FMEG39 19,0 | 23,0 | 28,5 | 32,7 | 358 | 38,0 | 39,0 | 39,7 | 40,9 | 42,0 | 42,7 | 42,9 | 43,2
FMEGA42 22,0 | 26,0 | 31,5 | 35,7 | 38,8 | 41,0 | 42,0 | 42,7 | 43,9 | 45,0 | 45,7 | 45,9 | 46,2
FMEG46 26,0 | 30,0 | 355 | 39,7 42,8 | 450 | 46,0 | 46,7 | 47,9 | 49,0 | 49,7 | 49,9 | 50,2
FMEG50 30,0 | 34,0 | 39,5 | 43,7 | 46,8 | 49,0 | 50,0 | 50,7 | 51,9 | 53,0 | 53,7 | 53,9 | 54,2
FMEG53 33,0 | 37,0 | 425 | 46,7 | 49,8 | 52,0 | 53,0 | 53,7 | 54,9 | 56,0 | 56,7 | 56,9 | 57,2
FMEG55 35,0 | 39,0 | 44,5 | 48,7 | 51,8 | 54,0 | 55,0 | 55,7 | 56,9 | 58,0 | 58,7 | 58,9 | 59,2
FMEG58 38,0 | 42,0 | 475 | 51,7 | 54,8 | 57,0 | 58,0 | 58,7 | 59,9 | 61,0 | 61,7 | 61,9 | 62,2
FMEG60 40,0 | 44,0 | 49,5 | 53,7 | 56,8 | 59,0 | 60,0 | 60,7 | 61,9 [ 63,0 | 63,7 | 63,9 | 64,2
FMEG62 42,0 | 46,0 | 51,5 | 55,7 | 58,8 | 61,0 | 62,0 | 62,7 | 63,9 [ 65,0 | 65,7 | 65,9 | 66,2
FMEG64 44,0 | 48,0 | 53,5 | 57,7 | 60,8 | 63,0 | 64,0 | 64,7 | 659 | 67,0 | 67,7 | 67,9 | 68,2

14
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OkoHyvaHue mabnuus! 5

Moiﬁgﬂ?:“‘KBT 0125 | 03 | 10 | 25 5 8 10 20 60 | 160 | 300 | 375 | 500
. mncggff:;ﬁg‘c’m OnTumansHbii (Makcmanshbii) KM, %

FMEG66 46,0 | 50,0 | 555 | 59,7 | 62,8 | 650 660 |66,7 |67,9 | 690 [697 [699 |702
FMEG68 48,0 | 52,0 | 57,5 | 61,7 | 64,8 | 670 | 68,0 | 68,7 | 699 | 71,0 71,7 | 71,9 | 72,2
FMEGT0 50,0 | 54,0 | 595 [63,7 | 668 | 690 |700 707 | 71,9 | 730 | 73,7 | 73,9 | 74,2
FMEGT2 52,0 | 56,0 61,5 [657 | 688 | 710 | 720 72,7 | 739 | 750 | 757 | 759 | 76,2
FMEGT4 54,0 | 580 |635 67,7 | 708 | 730 | 740 |747 | 759 | 770 | 77,7 | 77,9 | 78,2
FMEGT6 56,0 | 60,0 | 655 | 69,7 | 728 750 | 76,0 | 76,7 | 77,9 | 79,0 | 79,7 | 79,9 | 80,2

6.3.4 OnpeaeneHue nokasarenei acpceKTUBHOCTU ANA QUaMeTparnbHbIX BEHTUNSITOPOB, UMEI-
LMUX NpUBOA,
Mpadukn Ha pucyHke 8 U 3HaYeHus, npuBedeHHbIe B Tabnuue 6, nonyyeHbl, ncxoas ns dopmyn (15),
(16) u (17).
a) [Ans BXoAHOW MOLLHOCTU MeHee unu pasHoi 10 kBT
1) BEHTUNATOP U ABUraTeNb:

nopt=1,14~ln(Pe)—2,6+NG, (15)
2) BeHTUNATOP, ABUraTenb U NpUBOA:
Nopt = 1,14 - In(P,y) —2,6 + Ng, (16)

b) ina BxogHol mMowwHocTK Gonee 10 kKBT: BEHTUNATOP W ABUraTerb, a Takke BEHTUNATOP, ABUraterb U
npuBsoa:

Mopt = Ng., (17)

rae Ng — knacc addekTusHoctn FMEG (uenoe uncro), Hanpumep, Ng = 10 ana FMEG10.

15
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Nopt A
35
FMEG32
30 /
/ / FMEG28
® /
/ FMEG23
FMEG19

15 //
/_ FMEG14
FMEG11

10
— /
e FMEG8

0,1 1 10 100 Py

P,4— 3a0aHHas BxoHas MOLLHOCTL, KBT; Mopt — onTyManeHbI (MakcumaneHsi) KNg, %

PucyHok 8 — lNokasatenu achpeKTBHOCTU AnamMeTpanbHbiX BEHTUNATOPOB, MMEIOLLMX NPUBOL,

Tabnuuya 6 — lMNMokasarenu agpHEKTMBHOCTY AnamMeTparbHbIX BEHTUMNSATOPOB, UMEIOLWMX NpUBo4,

Moiﬁgﬂ:':f'KBT 0125 | 03 | 05 | 08 | 10 | 20 | 30 | 40 | 50 | 80 | 10 | 16 | 22

Smrggffjgﬁgzm OntumaneHbIv (MakcvmansHein) KM, %
FMEGO08 3,0 4,0 4.6 51 54 6,2 6,7 7,0 7,2 7,8 8,0 8,0 8,0
FMEG11 6,0 7,0 7,6 8,1 8,4 9,2 9,7 10,0 | 10,2 | 10,8 | 11,0 | 11,0 | 11,0
FMEG14 9,0 10,0 1106 | 111 | 11,4 | 122 | 12,7 | 13,0 | 13,2 | 13,8 | 14,0 | 14,0 | 14,0
FMEG19 14,0 | 150 | 156 | 16,1 | 164 | 17,2 | 17,7 | 18,0 | 18,2 | 18,8 | 19,0 | 19,0 | 19,0
FMEG23 18,0 | 19,0 | 196 | 20,1 | 204 | 21,2 | 21,7 | 22,0 | 22,2 | 22,8 | 23,0 | 23,0 | 23,0
FMEG28 23,0 | 240 | 246 | 251 | 254 | 26,2 | 26,7 | 27,0 | 27,2 | 27,8 | 28,0 | 28,0 | 28,0
FMEG32 27,0 | 28,0 | 286 | 291 | 294 | 30,2 | 30,7 | 31,0 | 31,2 | 31,8 | 32,0 | 32,0 | 32,0
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MpunoxeHwne A
(o6a3aTensHoe)

MNoka3zaTenu 3HeproadpeKTUBHOCTA BEHTUAATOPOB C OTKPbLITHLIM BanoM

®opmyny (A.1) NpuMeHsIIOT Ansi pacyeTa BepxHel rpaHuupl nokasartens addpektmeHocTn FEGS85, ucnonbaya pas-
mep D, Kak He3aBUCHMYIO NEPEMEHHYIO.

0.5

2
D (D D
T]opt85%pp = ko +l81+7-(7j ] —1126Xp(—k—] (A-1)

1 2 3

rae nopt85,‘3pp — 3HaveHue Kl na BepxHen rpanmue FEG85 ans gaHHOro pasmepa BEHTUNSTOPA;
D — pa3mep BeHTUNsITOpa (auametp pabouero koneca), Mm;
ko, kq, ky, k3 — KOHCTaHTBI (CM. Tabrnimuy A.1).

Tabnuuya A.1— KoHcTaHTbl ansa onpeaeneHnsi BepxHen rpannusl KN FEG8S5

KoHcTaHTa 3HaveHne
Do 1016
ko

1oL \40 —15+112~exp(—k—°] ,
3

rae Dy — 6a3oBbin pasmep (ouametp) BeHTunATopa, 1016 mm

K _
! 793'27 5 _3.5077
K
2 1270 o, =
15
ks 113,92

CnegyeT ncnonb3oBarb KOHCTaHThLI, onpeaeneHHble B Tabnuue A.1, @ He UX OKPYIMEeHHbIE 3HaYEHUs!.
Ans 3apan+Horo pasmepa BeHTUnATOpa D, BEpXHIOK0 rpaHuly FEG onpeaensioT no sHauyeHnio noptss””" [cm. chopmy-
ny (A.1)], sBNsowemycsi NepBbIM YNEHOM reomeTpmquKom nporpeccun co 3HameHaTenem q:

1
q= 10[ 40) =10"%025 _ 0, 94406088 (okpyrneHHoe). (A2)

Hanpumep, BepxHsa rpaHvua ans guametpa 1000 mm FEG8S, paccuutanHas no dopmyne (A.1), bygeTt paBHa

ﬂopt85ﬁlggo =84,13606. [paHnuy cneaytolLelt oueHku, To ectb FEG80, BeMMCHAOT cregytowmm obpasom: 84,13606 - g =

=79,42956. IpaHnuy nokasartens FEG75 onpeaensiioT kak 79,42956 - g = 74,98634 u 7. o.

17
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MpunoxeHve B
(obasaTenbHoe)

MeToab! BuiuucneHus Krp anemMeHTOB NpuBoa

B.1 O6wme nonoxeHuna
KM npueoga v ero sNeMeHTOB, He BXOASILUMX B KOMIMIEKT, Yalle BCero HeM3BECTHbI, M UX 3HAYeHUs1 MOTYT ObiTb
TOJIbKO OLI€HOYHbIMUA.

OueHouHble 3HadeHus KM moryt 6biTb b0 nomnyYeHbl OT U3rOTOBUTENA HEOOXOAMMbBIX KOMMMEKTYIOWMX, NGO
NPVHATLI B COOTBETCTBUM C HACTOSILLMM NPUITOXKEHNEM.

C uenbto noebiwenun KM anemeHToB, npegnaraemMbix Kak AONOMHEHNE K BeHTUNATOPAaM C OTKPbITLIM BarnoMm, BMe-

CTO OLEHOYHbIX 3HA4YeHWI U3 HACTOSALLEro MPUIOXEHWUS NPEANoYTUTENBHO UCNONb30BaTk peanbHbli KM anemMeHToB,
NpenocTaBNAeMbIf N3roTOBUTENEM.

B cnyyae ecnu BeHTUNsITOp noctaensietcs 6e3 npueoga, nonHbli KM cnegyer paccumTbiBath B Makcvmyme K
nonaTo4YHOW CUCTeMbI Nopt » YCTIONb3YA copmyny (B.1):

ne=n/'nm'nT'nc'Cm'CcJ (B1)

rae m, — nonubii Krp;

o M Pu(s) .
N, — makcumanbHbii KM nonatoyHon cuctemsl DB COOTBETCTBUM C [3];

A
N, — KN4 asuvrartens;

ny — KMA nepegauy;

n, — KM vacrotHoro npeo6pasosarens,

C,, — NonpaeoYHbIN KOAMMUUNEHT ANs yHeTa HETOHHOCTEN NP NITOTOBNEHUM SIEMEHTOB BEHTUNATOPA, paBHbIi 0,9;
C, — nonpaeoYHbIA KOSMPMULMEHT, CBA3AHHbLIA C YAaCTUYHOWM Harpy3Ko Npy WCnonb3oBaHUM YacToTHOTO Nnpeot-

pasogarens.
B.2 AsuraTtenb

KMNQg geurartens n,, cnegyeT oueHMBath B Cly4ae, ecnv gsuraterib He BKITIOUEH B KOHEUHbIN NPOAYKT.

Ouenounbii KMA ans TpexdasHbix gsuratenein onpeaensaioT Ha OCHOBaAHUM AEWCTBYIOWMX HOPM UMK B COOTBET-
cTeuu ¢ knaccom IE2 no [6]".

OueHounbii KM ana Bcex apyrmx acMHXpOHHLIX ABUratenel ¢ mowHocTtbio meHee 0,75 kBT cnegyet onpegenate
no rpadmky Ha pucyHke B.1 unmn no dopmyne B.2:

N, = 0,1462 - In(P,) + 0,8381, (B.2)

rae Py — HOMUHAnNbHas MOWHOCTL aneKkTpogsuratens, kBr.

" B Poccutickoii ®edepauyuu deiicmayem MOCT P 54413.
18
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P, — HOMUMHanbHaA MoWHOCTL npusoaa, KBT; n,, — KM npreoaa, %

0,1

, 3agaBaemMble No yMON4YaHUIO OAnd anekTpoaeuratenen

PucyHok B.1 — 3Hauenue KM

C MOLWHOCTbIO MeHee 0,75 kBT

B.3 MNepepnaua

B cnyvae ecnv BEHTUNATOP MMEET MPSIMON NPMBOA, TO CTb pabovee KOMeco YyCTaHOBNEHO HEMOCPEACTBEHHO Ha

Bany anektpoasuratens, KM nepegauv 15 npunumaiot pasHbim 100 %. MNMonpaekn Heobxoaumo aenatb Ha notepy B

nogwunnHukKax, Mokom COeVUHEHNN U T. N

., €CINMN OHU ABNAKTCHA YacCTbio NnepeaaTtoyHon CUCTEMBbI.

Ecnv BeHTUNATOp MMeeT peMeHHyto nepeaadvy, sHadeHus KM no ymonyanumio npuesegeHs! B Tabnuue B.1.

Tabnuuya B.1— 3Havenus KM no ymonyanuio ans pemMeHHoW nepeaaym
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P — HOMUHANBHAA MOLWHOCTL NpuBoaa, KBT; ny— KM pemenHoi nepepaun, %;

1 — NNOCKWIA pemeHb; 2 — KITMHOBOW peMEHb

Pucyrok B.2 — 3apasaembie no ymonyanumio 3Hadenus KMNA ans pemeHHon nepepayun

B.4 YacToTHbIN npeobpa3soBaTtenb

KnQg vactotrHoro npeoGpasosarens (HM) n, aorken 6biTb onpeaeneH ero narotosutenem. MonpaeoyHbin ko3 thu-

uueHT npusegeH B 6.3. Ecnm YT He ucnonbayetcs, 1, m C, cnieayer NCkniounts 3 doopmyns (B.1).

B.5 Pa6ounn npumep ans paananbHOro BEHTUNATOPA C 3arHyThIMM Bnepea nonatkamm

3akoHogaTenbHble opraHbl MoryT norpeboeare, 4To6bl NoKa3aTenb ahpEKTUBHOCTU paananbHOrO BEHTUNATOPA
C 3arHyTbiMKM Bnepen nonatkamm Obin 6onee yem FMEG35. MNMpepnaraeMbiil BEHTUNATOP UCCIeqoBany oTaenbHO, a He
KaK KOMIMEKT, COCTOAWMNA U3 BEHTUNATOPA, ABUraTeNst U KNMHOBOK peMeHHoW nepegayuun. KI[ nonato4yHon cucTembl
M, = 60 %, npn 3TOM MOWHOCTL Ha Bany P, onpeaensercs Ha credge tvna D u coctaenset 1,125 kBt. B BeHTMnatope
MCIMOnNb3yeTcsa YeTbipexnontoCHbIM ABvratens MowHocTelo 2,2 KBT ¢ noBbiweHHbM KM, B coctaB BeHTUNATOpa Takxe

BXOAWUT YacTOTHLIN Npeobpasosatens ¢ KM 95 %.
Ucnonebaysa hopmyny (B.1), ng =M, My M7 Mg Cppy - Ce s

me n, =0,60 (60 %);

Nm =0,843 (cm. B.2, IE2, 84,3 %);

M7 =0,911 (cm. B.3);
Me = 0,95 (cm. B.4);
Cm =0,90 (cm. B.1);
C; =1,084 (cm. B.3).

Torpan, =0,60-0,843-0,911-0,90- 0,95 - 1,064 = 0,418 (41,8 %).

Ucnonb3ys dopmyny n, = % , nonyyaem P, =

pwio FMEG35.

20

e

P, 1125

ne 0,418

CnepoeartenbHo, UCNonb3ys rpaduk Ha pyucyHke 6 unu tabnuuy 4 nubo cdopmyny 7, s3HaueHne FMEG35 ans pac-
cmarpusaemoro BeHtunatopa cocrasut 31,4 %. Takmm o6pa3om, paccmatpvBaemMblii BEHTUINSITOP COOTBETCTBYET KpUTe-

= 2,69 kBrT.
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FMEG35 = 2,74 +In(Pe) - 6,33 + NG,

rpe Ng = 35,
Pe =2,69 kBr,
Ttorpa FMEG35 =2,74 +In(2,69) - 6,33 + 35 = 31,4 %.

Ha pucyHke B.3 npepcTtassieHa npoueaypa onpegenexvus oéuwero KM snemeHToB npusoja.

Cc — nonpaBoYHbIi KO3 PULNEHT ANA yUeTa IKOHOMUM IHEPTUU NPU YACTUUYHON Harpyske
B C/lydae MCNosib30BaHNsA 4acTOTHOro npeo6pasoBatens; CT — nonpaBOYHbIli KO3 PULUEHT ANA yyeTa HETOYHOCTEN
npuv N3roToBNEHUN 31EMEHTOB BeHTMNATopa, 0.9; Pe — BxoAHas MOLWHOCTb BeHTUNATOpa, KBT; PN— HOMMHanbHas
MOLHOCTb ABUratens no nHgopmayuy Ha 3aBofckoi Tabnnuke, kBT; uc— KA yactoTHoro npeobpasoBatens, %;
ue — KMJj yctaHoBku (BkA4Yasa paboyee Kkoneco, npusofd v nepegady), %; uT— KMJ npusoga (Bknw4vas notepu
B 4acTOTHOM npeo6pasoBartesie, eCNvM OH BCTPOEH B ABuratens), %; ur— KMp pa6oyero koneca, %;
utlr— KN4 seHtunatopa, %; uT— KMA4 nepepaun, %;

a — ec/in 3N1eKTPOBEHTUNATOP NocTaB/fAeTCA Kak oTaenbHas yctaHoska, KM ue fo/XHO 6bITb nosy4yeHo nNpsAMbIM n3MmepeHuem Pe

wnn Pedun Pn.

b — Ana yyeta 3KOHOMUW 3HEPTUM MPU YaCTUYHOI Harpyske Heo6X04MMO MCNO/b30BaTh NONPAaBOYHbI KO3 ULMEHT.

¢ — Heo6X04MMO UCMO/Ib30BaTh 3HAYEHMUSA MO YMOMYaHUIO, B C/yvyae ec/im 3/1eKTPOBEHTUNATOP He AABMASiIeTCS OTAENbHOW YCTaHOBKOA.
d — Ansa yyeta HETOUYHOCTEWN NPU U3TOTOBNEHWUU 3TIEMEHTOB BEHTUNATOPA UCMO/b3YyeTCs NoNpaBoYHbIi ko3 uymeHtT CT =0,9.

PucyHok B.3 — lMpoueaypa onpepgeneHna obwero KA anemeHToB npuBoga
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MpunoxeHve C
(cnpaBo4Hoe)

OTnuuua B xapaktepucTukax BEHTUNATOPOB B 3aBMCUMOCTU OT TUNA UCMNbITaTeNnbHOro cteHaa

XapaKTrepucTMK1 BEHTUNSTOPOB MOMYT CUMBHO OTNNYaThCs B 3aBUCUMOCTU OT TOTO, HA KAKOM TUME UCTILITATeNIbHOro
cTeHAa oHM Bbinu nonyyeHsl. CnegoBaTenbHO, Ans TOro, KTO BblOUpaeT BEHTUNATOP, ANA KOHEYHOTro noTpebuTens u ans
NPaBOBbIX OPraHOB BaXXHO 3HATb, KAKOW TN CTeHAa ucnonb3aoBancsa. Kpome toro, BaxHO 3HATb, OcHosBano nu FMEG Ha
NONHOM mnmn ctatmdeckom K.

[ns npaBunbHOro onpeaeneHnst XapakTepucTUK BEHTUNATOpa Npu pabote B pasnuuHbIX cuTyauusx Goinv paspa-
6oTaHbl pasnuyHbie TUMbl UCNbITaTeNbHLIX CTeHAoB. Hanpumep, 0ceBoi BEHTUNATOP Ha HAPY)XHOM KOMMPECCOPHO-KOH-
AeHcaTopHOM Broke koHAMLUMOHepa paboTaert B ycnousix, 6nm3kux Kk ceobogHomy Bxogy v BbIXOAY, U MO3TOMY Haubonee
nogxoasimm Byaet ucnbiTatenbHbii cTeHg Tuna A. UcnbitatenbHoli cteHg tuna D ncnonb3yiot B crniyuasix, korga 1py6o-
NpoBoOAblI NOACOEAMHSAIOT Ha BXoAe W Ha Bbixoge. McnbiTaHus Ha TakoM CTeHAe MOTYT AaTh HEBEpHble pe3ynbTaThl Ans
BHELLHero broka oxnaxaeHus.

Opyrov npyMep — 310 paguanbHbii BEHTUISITOP CO CBOOOAHO BpaLLaloWmMMCs KONeCoM, CNOMb3yeMbIl B YCTaHOB-
Kax KoHAWLUMOHWpoBaHuA Bo3gyxa (YKB). OH pabotaet B ycrioBusix, 6nnakmx k cBo6ogHOMY BxoAy W Bbixogy, U B AaHHOM
cnydvae Hanbonee npaeunbHbIM GygeT ncnons3oBaHue creHga Tuna A. Ecnm k Bxogy nogcoeaunsiior Tpybonposoa, 6onee
nogxoasiwmm 6yaet cteng vna C.

OceBoW BEHTUNATOP, UCNbITAHHLIN Ha cTeHae Tuna D, umeet 6onee Boicokun KM, 4em ucnbitanHbiil Ha cTeHae
Tuna A. BeHTunsTop co cBo6ogHO BpalLaloLLUMCs KONIECOM, UCMbITAHHBIM Ha cTeHae Tuna C, umeet 6onee Beicokun KA,
YeM MCMbITaHHbIA Ha cTeHae Tuna A.

3akoHogaTenbHble opraHbl A0MKHbLI UCNONB30BaTb HACTOSWMI CTaHAApPT ANS YETKOro yKa3aHusi Tuna creHga npu
onpegeneHmn mmHumaneHbix ypoerven KM, nanpumep:

0CeBOW BEHTUNSATOP Ha cTeHae Tvna A — muHumanbHbiin ypoBenb KM FMEGxx;

0CeBOW BEHTUNSATOP Ha cTeHge Tuna B — muHumaneHbin yposenb KM FMEGxX;

OCEBOI BEHTUNATOP Ha cTeHae Tuna C — MuHumanbHbi yposenb KM FMEGXX;

OCEBOI BEHTUNATOP Ha cTeHae Tuna D — MuHumanbHbi yposenb KM FMEGxx.
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MpunoxeHne D
(cnpaBo4HOE€)

BbluncneHne BXOAHOW MOLWHOCTM Ha paboyeM pexume AN BEHTU/ISATOPOB C NPUBOAOM
D.1 O6wwme nonoxeHus

MHor1e cTpaHbl CHOBA Hauyav NPOABAATbL 6O/bLIOA UHTEPEC K IHepreTuyeckoit agyheKTUBHOCTU BCEX TUMOB BEH-
TUNSTOPHBIX YCTAHOBOK, 3a60TACL 06 OKpYXalolleil cpefe M 9KOHOMUUYECKON Bbiroge. B cBS3M ¢ 3TUM nosiBUiach Heo6xo-
[MMOCTb eayHOro noaxofa K crnocoby onpefenieHns BXOAHON 3/1eKTpuyeckoii MolHocTn P Ha pucyHke D.1 nokasaHsi
TUNWYHBIA cAyyail KNUHOBOW Nepeaayn U pasfinyHble TUMbI NOTepb, KOTOPbIE MOTYT BO3HUKHYTH.

Pu

Pe— BxofHas afieKTpuyeckas MOLHOCTb; PW— nonesHas MOLWHOCTb (06bEMHbI pacxos, YMHOXEHHbIN
Ha MosiHoe fJaBfieHne); a — MoTepu B YCTPOWCTBE perynpoBaHust 4acToTbl BpalleHus (Tensno);
b— noTtepu B gBuratene (Tenno); c — NoTepu B PeMeHHOW nepegadve (Tenno); d — notepu B NOAWMNHMKAX (Tenno);
e — a’apoAvHamMuyeckne notepn B paboyem konece u kopnyce (Tensno)

PucyHok D.1 — Mpumep, NokasbiBaloLWiA NOTEPU MOLLHOCTM NpU paboTe BEHTUNSTOpa C NPMBOAOM

D.2 PacuyeT noTpebnsieMoii MOWHOCTHN

D.2.1 O6uwune nonoxeHms

BxogHas anekTpuyeckass MOWHOCTb, NoTpebnsiemasi BEHTUIATOPOM, COCTOUT U3 HECKOMbKMX 4YacTel. ITn yacTu
onucaHbl B D.2.2 — D.2.4.

D.2.2 MexaHM4ecKylo MOLLHOCTb, NoABefeHHY K paboyemy konecy, 0603HavaloT Pru BbipaxawT B BT namn kBrT.
Pun— nonesHast MowHOCTb, NoABeAeHHasn K NoToky. Toraa KM nonaTtoyHoin cucTemsl:

S - (D.1)
BblPaXKEHHbIN B A0NAX €ANHULbI.
OTO NPUMEHMMO AN BEHTUAATOPHbLIX YCTAHOBOK TUNOB 4, 5, 15 n 16 (cm. [1]).
D.2.3 MexaHn4yecKkyio MOLLHOCTb, NOABEAEHHYI0 K Basly BEHTUNATOpa, 0603HavalnT Pawn BbipaxaloT B BT nam kBr.
P — nonesHas MOLWHOCTbL, NoABeAeHHas K NOTOKy. Toraa K14 BeHTUnATOpa:

Na = (D.2)

BblPaXKEHHbIA B A0NSAX eANHULbI.
OTO NPUMEHMMO AN BEHTUAATOPHbLIX YCTAHOBOK TUNoB 1—3, 6—14 n 17— 19 (cm. [1]).
KMA4 sBeHTunaTopa otnnyaetcsa ot KM/, 1onaTtoyHon cMcTembl y4eTOM NOTepPb B NOAWMUMHUKAX U3-3a TPEHUS.
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D.2.4 MNoTepw Ha TpeHWe B NogwmnHukax MoryT 6biTe BeluMcneHs! no dopmyne (D.3):

P,=0,105-M- N, (D.3)

rae P, — notepu B nogwwunHukax, BT,
M — nonHbIN MOMEHT TPEeHUsi NOLLLMIHUKOB, H-M;

N —vacToTa BpalueHns paboyero koneca/sana, 06/MuH.
MOMEHT TPeHUsi NPaBUNbHO CMa3aHHbLIX NOAWMIMHUKOB XOPOLEro Ka4ecTBa MOXeT GbiTb B OONBLMHCTBE Cry4Yaes

OLiEHEeH C AOCTaTOHMHON TOYMHOCTBIO C UCMONb3oBaHWEM KoadduumneHTa TpeHus u u opmynel (D.4):

M=05uC, (D.4)
rae M — nonHbIi MOMEHT TPEHUsI NOALLMIMHUKOB, H-M;
L — KO3(hMUMNEHT TpeHUs noawmnHukos (cMm. Tabnuuy D.1);
C, — 3KBMBaneHTHas Harpyaka Ha nogwmnHuky, H;
d — BHyTpeHHuit(e) amameTp(bl) NOALUNHUKA(OB), M.

Tabnuuya D.1—MNpubnuantensHole KOIPHOULMEHTbI TPEHUS OJ1A PA3NUYHBIX TUMOB NOALWMWIHUKOB

Tvn nogwmnHrka KoadhmumeHT TpeHus p

MoALWMNHUKKN Ka4eHWs ¢ rmyOoKoW KaHaBKOW 0,0015
PagnanbHO-ynopHbIV LWAaPWKOBbIA NOALLNMIHUK

- OQHOPAAHBIN 0,002

- OBYXPSiAHbIN 0,0024
YUeTblpexToHeqHblli KOHTaKTHbIW LIAPUKOBbIMA NMOALMIHUK 0,0024
CamoycTaHaBnNuBaIoLLMINCS WAaPWKOBbIN NOAWWITHUK 0,0010
LUnnuHapnyeckmin ponvkoBbIv NOAWMMHKK

- C cenapaTopoMm 0,001

- BeccenapaTopHbIii 0,0020
MroneyaTtbii NOALWWIHUK 0,0025
PagnanbHO-ynopHbIA PONUKOBbIV NOAWMMHMK (KOHUYECKUN) 0,0018
Cdpepuyeckuii nogLMNHUK 0,0018
YNOpPHbLIN LWaPMKOBLIN NOAWMWMHUK 0,0013
YNOpHbLIA PONUKOBBIA NOAWNNHUK 0,0050
Wroneyartbiil ynopHbIA NOAWNNHUK 0,0050
Cdepurueckuii ynopHbIf NOAWMNNHUK 0,0018

MpumeuaHne — Wudopmaumio o koahduumeHTe TpeHUs ansa NOAWMWNHUKOB BCEX OCTaNbHbIX TUINOB Che-

AyeT 3anpalmeartb y N3roToBUTENeN.

MonHoe conpoTUBNEHWE BPALLEHMIO B NMOALWMMHUKAX COCTOMT U3 TPEHUSI CKOTNBXXEHUS M KaUeHUs (B MeCTax KOHTaKTa
PONMKOB, B 00NacTsX KOHTAKTa MeXAy BPALLAIWMMUCS ANIEMEHTAMU U CEeNapaTopoM, MeXay HapyXHbIM UM BHYTPEHHUM
KOSIbLIAMM); TPEHUS B CMA3Ke; CABUIOBOTO TPEHUSI B KOHTAKTHbIX YNIIOTHEHUSX, €CIIU OHU UMEIOTCSI.

B cnyyae Hanuums B NOAWMWNHUKAX KOHTAKTHBIX YNNOTHEHUI, NOTEPU HA TPEHWE B HUX MOTYT NPEBLILLATL NOTEPU
B caMux noAwunHukax. MOMEHT TpeHUsi B YNIMOTHEHUSIX ANA NOALWMNHUKOB, UMEIOLUMX X C 0BENX CTOPOH, MOXET DObiTb
oueHeH amnmpuyeckon chopmynoi (D.5):

a
Mseal = k1dS +k2 ’ (D5)
rae M., — MOMEHT TpeHns B ynnotHeHusix, H-m;
k4 — KO3 PUUMEHT, 3aBUCALLMNIA OT TUMA NOALIMNHUKS;
k,  — KOHCTaHTa, 3aBUCALLARA OT TNa NOAWWMHWUKA W TUNa ynnoTHeHus, H-m;
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— AnaMeTp OTBEepPCTUst NOALWMNHKUKA, M (cM. pucyHok D.2);
a — cTeneHb, 3aBUCALLIAA OT TUNA NOALLMITHMKA U YTINOTHEHUS.

;\( )/A

2d,

(@

ds— OMaMeTp OTBEPCTUA NOAWMIHUKA

PucyHok D.2 — CeveHve noalmMnHvka KayeHusi ¢ YNioTHEHUAMKY

B dopmyne (D.5) a MoXeT usmeHsTECA B Npeaenax oT 0 Ao 2,3; k; MOXeT n3MeHsTLCA B npeaenax or 0 fo 0,06 n
ko MOXeT U3MeHsATbCs B Npefenax ot 0 Ao 50. 3HaveHus aTUX nepeMeHHbIX No HeobxoauMMOoCTU onpeaensioTcs U3roToBU-
TeneM. Mx 0603Ha4YeHns Npy aTOM MOTYT OTIUYATLCS.

Tak Kak:

P,=P,—PF,, (D.6)

KMA noawmnHukoB MoxeT 6bITb onpeaeneH no ¢opmyne (D.7):

s Py (D.7)
= ee—= 1 —— 9 -
nb Pa Pa
n

N=Mp—MNg- (D.8)

Bo Bcex cnyyasix, BepOsiTHO, NMyylle UCNbITbIBaTb BEHTUNATOPHbIE YCTaHOBKU TUNOB 1 1 4 (no [1]), nony4as notepu
B MOALIMMHAKAX BbIMUTAHUEM.

MpumevaHune — [OMHBIA MOMEHT TPEHUS B NOALIMMHUKAX — YUCIIEHHAA CyMMa BCe€X MOMEHTOB TpE€HUA BHe
3aBUCUMOCTH OT UX 3HaKa (HanpaBneHMe MOMEHTOB Hecyu.I,ECTBeHHO).

D.2.5 Morepu MowHOCTU B Nepepave

MHorve BeHTUMNATOpbI, 0COBEHHO B CUCTEMax HarpeBa, BEHTUNALUM, KOHAVLIMOHUPOBAHUA W OXNaXAeHWUA BO3AYXa,
UMeIOT B NPUBOAE LUKMBLI U KITMHOBYIO pEMEHHYIO nepeaady. 31o Aaet cBoboAy U3roTOBUTENAM, KOTOPbIe MOryT OXBaTUTb
LUMpOKyto obnacTb paboTbl orpaHMYeHHBLIM KONIMYECTBOM TUINOB BeHTUNATOPOB. IMpoekTMpoBLUUKY 3TO Taloke yAobHO, Tak
Kak B Cly4ae HeBepHOro pacHeTa CONpOTMRIIEHNS1 CUCTEMbI NPOCTas 3aMeHa LWKUBa MOXKET UCTpaBUTL CUTYaLIMIo NpyU Ao-
CTaTOMHOM MOLLIHOCTU ABUraTens.

Heo6xoauMo BbITb OCTOPOXHBLIM, YTOObI HE NEperpy3vTb UMW HE[OTPY3UTh peMeHHyIo nepepayy. B oboux cnyyasx
cHwkaetcs ee apcpekTuBHOCTL. KIM/1 onTManbHO paccuuTaHHOW nepeAaym MoxeT gocturatb 95 %, oaHako npu NpaMoM
nycke OT 2NEeKTPU4ECKON ceTu AONONHUTENbHBIE PEMHU MOTYT 3HaUMTENbHO ero CHM3WTb. lMnaBHbIA nyck MoxeT 6biTb
OOHUM 13 XOPOLUMX peLleHUi.

Ecnu sBeHTMNATOp nogknioveH Yepe3 rmbkoe coeamnHenue (cM. [1], paspentl 7, 8, 9 n 17), To KMNA Takoro coeauHe-
HUS NPUHATO CYMTaTb paBHbIM 97 %, KpOMe Tex Cry4yaeB, Kora U3roToBUTENb MOKOro coeAMHEHUA NPeAOCTaBNAET CBOU
3Ha4YeHusA.

D.2.6 MowHocTL ABUratens

Hawnbonee pacnpocTpaHeHHbIi TUN ABUrateriei, MCnornb3yeMbiX B BEHTUAATOPHbIX yCTaHOBKaxX (MOLLHOCTbIO Bbille
1 kBT), — acuMHXpOHHbIN. OH NPOMHbLIA, HAAEXHBLIW, TpebyeT MMHUMYM OBCny)XMBaHUA U OTHOCUTENLHO Heaoporoii. Mo-
cTeneHHo npoucxoauno ynydwenue ero KM/l kak npu 4acTMYHOM, Tak U NpY NonHOM Harpy3ke. Yeenuuenve K[ 6bino
JOCTUIHYTO UCrONb3oBaHMEM OOnbLIEro KONUYecTBa akTUBHOIO BellecTsa. Tpu ypoBHA KM aCMHXPOHHbLIX ABUratenei
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cTaHgapTvavposaHo B [6]". KMNJ] peanbHbx ABuraTeneil Npu YacTUYHOM Harpyske (0kono 75 % HOMUHAIBbHOM Harpysku)
MOXeT ObITb AaXe Bblle, YeM NPV NOMNHONM Harpyske. B 3ToM cOCTOUT OAQHO M3 OTNUYMIA OT ABUraTtenei Gonee paHHUX pas-
paboTok. BaxHo ucnone3oeate KM npyu peansHo notpebnsieMon MOLWHOCTH, KOTopasi MOXeT BbiTe paccuntaHa nobbiv
13 METOAOB, ONUCaHHBLIX B [2]".

D.2.7 NoTepu MowHOCTN B ynpaBneHnn

OTnMK notepsiMm 06bIYHO NpeHebperatoT, 0CO6EeHHO NPW NCMNOMNb30BaHUM MHBEPTOPORB (HaCTOTHLIX Npeobpasosare-
nen). KN cucremsbl ynpaeBneHusi Npy CUIbHOM CHUDKEHWM MOMEHTA MOXET ObITb 3HauMTenbHO HUXe 100 %, XoTH, KoHeu-
HO, noTpebnsiemasi BEHTUNSITOPOM MOLLHOCTb Takke Huska. Pucyrnkn D.3 — D.6 sABNSIOTCA TUNWYHBIMU NMpUMepaMun ans
asurarenst mowHocTblo 30 kBT

YA
95

g
77
7

?\\

50
55 —
0 20 40 60 80 100 120 X
X — HOMWHanNbHBI MOMeHT, %; Y — KMNA, %; 1 — 100 % vacrotsl; 2 — 75 % 4actoThl;
3 — 50 % vacToTbl; 4 — 25 % vacToThl
Pucynok D.3 — KM TnnyHoro gsuratensi npy pasnuyHoun Harpyake

YA
100

99 1

posmenmm=

it

N
\

//
93 /
92 /
91
/
90 >
0 20 40 60 80 100 120 X

X — HOMUHaNbHbI MoMeHT, %; Y — KM, %; 7 — 100 % vactotsl; 2 — 75 % 4acToThl;
3 — 50 % vacrtotbl; 4 — 25 % qacToTbl

Pucyrok D.4 — KNI tunu4yHoro yactoTHOro npeo6pasosarensi

:*B Poccutickoti ®edepayuu Geticmeyem FTOCT P 54413.
B Poccutickoll @edepauyuu delicmayem F'OCT P M3K 60034-2-1.
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X — HOMWHanbHbI MOMeHT, %; Y — KM, %; 1 — 100 % vactotbl; 2 — 75 % yvactothl; 3 — 50 % vactoThl; 4 — 25 % 4acToThl
PucyHok D.5 — KIJ tunnyHOro geurarensi n 4acToTHOro npeobpasoBarens

D.3 NoTpebnaeman n3 ceTn MOWHOCTb
BxogHas anekTpuyeckas MOWHOCTL, NOTpebnsiemasn n3 cetn, MoxeT ObiTe paccumTaHa no gopmyne (D.9):

P, = Yvsg1 " Pr (D.9)
Nr*MnM7 "Mm "M )
rae P, — BXxoAHas aneKTpuyeckasi MOWHOCTb, BT nnm kBT,
Aysgt — 06bEeMHbIN pacxoa, m3/c unm nic;
p;  — naeneHve BeHTUNATOpa, Ma unum kMa;
n, — KI nonaroyHoi cuCTembl B AONAX €4NHULbI;
Nn,  — KM nogwumnHukos B A0NAX eauHNLbI,
Ny, — KM geuratens B gonsx eauHnubl;
ny — KM nepegaun B ponsax eaynuupi;
N, — KM vacrotHoro npeo6pasoBarens B 4ONAX eAMHNUbI.

MpumevyaHus
1 Ecnv AaBnexne BeHTMNATOPa BbIpaXkeHO B nNackansx, 1o P, — B BatTax. Ecrv naBnexne seHTMNATOpa BoIpaXkeHo
B kunonackansix, To P, — B Kunosarrax.

znr'nb=na»

rae n, — KMNA sentunaTopa va Bany.

3 MoxeT ncnonb3oBaTbCs CTatnyeckoe AasnexHne BeHTUNATOpa BMECTO MOSIHOro rnpu ycrnoBuu, 4to ‘r]rTaK)Ke pac-
CuMTaHO No crtaTudeckomy pgaernenmio. Ctatnueckun KN BeHTMNATOpa — TeopeTnyeckn HEKOPPEKTHOE NMOHsSITUE, Tak Kak
OH He moxeT 6biTb paBeH 100 % vrm 1.

4 Pacuetbl 06b1MHO NPOBOASIT HA CTaAUM UCCNeA0BaHWN, Nepea NPOBEAEHUEM 3KCNEPTU3bl NPOAYKUWK.

Bce pexumbl paboTbl U 3HaUeHUs1 4OIKHBI 6bITh NONYYEHbI HA COOTBETCTBYIOWEM TUNE CTEHAA.

D.4 MNpeactaBneHne pe3ynsbTaToB UCTNLITAHUA TUMUYHOIO ACUHXPOHHOIO ABUraTensa n 4YacTOTHOro
npeo6pa3oBaTens, ABNAIOWMXCA NPUBOAOM BEHTUNATOPA

O6wwin KMNA npuBoga BeHTUNSATOpPa, COCTOAWENO U3 aCMHXPOHHOITO ABWraTens v 4acToTHOro npeobpasoeatens,
CBSi3aH C 3aBMCUMOCTbIO NOTEPb AaBreHusi B CeTU OoT ob6bemHoro pacxoaa. Ainsa 6onbwmnHcTBa CMCTEM pr ~ qfsg (cm. pu-
cyHok D.6). HaHoca Ha rpadvk 3aBMCHMOCTb MOMEHTA f,, Ha Bany ABuratenst OT 4acToTbl BPALLEHUs], MOXKHO BUAET,
uto ¢, ~ n2. OgHaKko ecTb ApymMe BapuaHTbl, TO €CTb MOXHO CHUTATb NOTPEBHLIN MOMEHT NOCTOSIHHLIM, B TO BPEMS KakK
BNUSIHNE BA3KOCTU MOXET CHU3UTb NoKa3saTerb CTENEHW YacTOTbl BpawWeHUs HUxe 2. Takke BO3MOXHO, YTO MPUCYTCTBYIOT
3NEMEHTbI C PUKCUPOBAHHBLIM CONPOTUBINEHMEM. 3HAA, KAaK MEHSIETCS MOMEHT Ha Bary ABuratens oT 4acToTbl BPaLEeHuUs,
MOXHO paccunTaTb, kak MeHsietcss o6wmn K.
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100 X

X — vacToTa BpaleHusi (B % OT HOMUHara); Y — MoMeHT (B % oT HoMuHana); a — KN cuctemsl;
b — nocrosHHoe conpoTuenenue; ¢ — t,, ~ n?

PucyHok D.6 — TunuuHbii KM aBuratens BeHTURATOpa C YacTOTHLIM Npeobpa3soBartenemM
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Bbi6op BeHTUNATOpPa ¢ MakcumanbHbIM KM
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HacToawwmiin ctaHgapT HaueneH Ha nonyveHne makcumansHoro KA. OgHako ecTe BO3MOXHOCTE BbiOpaTh BEHTUNS-
Top Ansi paboThbl Ha oNpeAeneHHoM pexume ganeko oT makcumyma K. Takoii BbIGOP MOXET NO3BOMWTE YMEHbLUMTL pas-
Mep BEHTUIATOPA U €ro CTOMMOCTb, HO MPU 3TOM YBENMYaTCs Pacxonpbl Ha ero akcnnyarauuio. MocTaBLuKy BEHTUNSITopa
1 noTpebutento pekoMeHagyeTcsa BblGupatb BeHTUNATOPLI, uMetowme KM He Hke 85 % OT MaKCMManbHOro 3HaYeHwusl,
B AvanasoHe pabounx npoussoguTensHocTen. Ha pucyHke E.1, nokasaH TMNMYHbIA Anana3oH NpueMnemMbiX 06beMHbIX

pacxodoB BO3ayxa 4f1s BEHTUNATOPA.

KMA seHTMNsATOpa 3aBUCKT OT YacTOThl BPAWEHUA U padmepa BeHTUNsiTopa. Takum o6pa3oM, ecriv 4acToTa Bpalle-
HVSA BEHTUNATOPA HWXe NpeaenbHo gonyctumon, peanbHbivi KM moxeT 6biTb HUXe MakcumanbHOro, UCnonb3yemoro ans

Knaccudukaumm, Kotopasi NPoU3BoaMTCS NMPU NpeaenbHO YacToTe BpalleHust.

MpumevyaHue — XapakrepucTuku, NpeacTaBrieHHble Ha pyucyHkax E.1, E.2 n E.3, npuBeaeHsb! TONbLKO B Kade-
CTBE WUNMIoCTpauui.
Pt a
250
\QJ % N
0 ‘\-‘\ ‘ii---- ‘
150 \4 \
a
7 <
50% N
” -‘¥i~. ;EE::E;;:;;—————————f'

0

1

2

3 4

5 8 q,

g,1 — obBbemHbI pacxon, m3/c; Pr— NaenexHve seHTvnaTopa, Ma; N — vactoTa spaweHus paboyero
Koneca; a — pabodas 30Ha; b — kprBas makcumyma K

PucyHok E.1 — AapognmHamu4eckue XxapakTepucTUKU BEHTUNsATopa

B A
2000
so0f— 0% N /_4\/
\ o
\——
/
500 3 7
-/
500 7 Ve S
50 % N / : /
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1
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q,1 — obBbemMHbI pacxon, m3/c; P, — BXofHan MOLLHOCTb ABUraTens, BT,
N — vacrota BpalleHvsa pabodero koneca; a — paboqas 3oHa

PucyHok E.2 — MoOLWHOCTHbIE XapaKTepUCTUKM BEHTUNATOpa

6 gy
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g,1 — 0bbeMHbIV pacxoq, m3/c; n — nonHei KMNA, Ma; N — vyacTtota BpaweHvs paboyero Koneca;
a — pabouyasn 3oHa; b — makcumanbHbii KMNO; ¢ — 85 % ot makcumansHoro Krid;

d — nonHbiv KMNA; e — cratnyeckmn Krp

PucyHok E.3 — KI[ BeHTMnATOpa
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Mpwvnoxexne F
(cnpaBo4Hoe)

OnpepgeneHue knacca a¢ptheKTUBHOCTU BEHTUAATOPA ¢ NPUBOAOM

F.1 Pacuet

F.1.1 MeTtoauka pacueta knacca acpcektneHocTn N

Knacc aHeproachhekTMBHOCTU OCHOBLIBaETCSsl Ha hopMynax Arsi pasnuuHbIX TUMOB BEHTUNATOPOB. Knacc 0CcHOBLI-
BAaeTCA Ha BXOAHOW mowHocT P, B ananasoHe ot 0,125 no 500 kBT. JIunna coctouT n3 aByx y4acTkos, Nepebii — OT
0,125 po 10 kBt n BToponn — o1 10 go 500 kBr.

Hwxe npyBegeHb! Tpy cepun nokasarenen, oTpaxarolme pas3nuuHblie XapakTepucTUKA Pa3nUyHblX TUNOB BEHTUNS-
TOpOB.

a) MNMokasatenb acddekTMBHOCTM ANsl OCEBLIX BEHTUNSATOPOB U paauanbHbiX BEHTUNATOPOB C 3arHyTbiMU Bnepea
WIMM pagnanbHO OKAHYMBAOLLMMUCS NONAaTKaMy OCHOBaH Ha dhopmynax u3 tabnuubl F.1.

Tabnuuya F.1— dopmynsl ans onpegeneHns FMEG oceBbiX BEHTUNSATOPOB U paauarbHbIX BEHTUNATOPOB C 3arHyTbIMK
Bnepeg unv pagvanbHO OKaHUMBAIOLWMMKUCS NonaTkamm

0,125 kBt < P, <10 kBT 10 kBT < P, < 500 kBT

=078 In (Py)— 1,88 + N

Ntarget = 2,74 -In (Pyy) - 6,33 + Ng Ntarget

rae P,y — BxogHas anekTpuyecKkas MOLHOCTb;
Ng — tpebyembiit Knacc athheKTMBHOCTU (Lenoe Yncno).

b) Mokasarens adhdekTnBHOCTM Ans pagmanbHbIX BEHTUNATOPOB C 3arHyTbiMM Ha3ag nonatkamu (¢ n 6e3 kopryca)
W AvaroHanbHbIX BEHTUATOPOB C NPYBOAOM OCHOBaH Ha chopmynax us tabnuubl F.2.

Tabnuuya F.2 — ®dopmynsl ans onpegenenus FMEG pagyanbHbiX BEHTUMNSATOPOB C 3arHyThIMU Ha3ad fonarkamm

0,125 kBT < Py <10 kBt 10 kBT < P, < 500 kBT
=4,56-1In (Ped) -10,5 + NG

1,1-1n (Poy) — 2,6 + Ng

n target T‘ltarget =

rae P,,— BXogHas anekTpudeckasi MOLLHOCTb;
Ng — Tpebyembiit knacc adpheKTMBHOCTH {Liernoe Yncno).

c) MNokasatenb apheKTMBHOCTM Ansi AMaMeTparbHbIX BEHTUNSTOPOB OCHOBaH Ha thopmMynax us tabnuusi F.3.

Tabnvua F.3 — ®opmynel ans onpegenenns FMEG anameTtpanbHbiX BEHTUNATOPOB

0,125 kBT < Py <10 kBT 10 kBT < P, < 500 kBT

Ntarget = 1,44 -In (Ped) —26+ NG Ntarget = NG

rae P,y— BXoaHas sneKTpU4ecKasi MOLLHOCTb;
Ng — Tpebyembili Knacc atheKTMBHOCTH (Liernoe Y1cro).

F.1.2 NMpumeHeHne nokasaTenei acpcpekTMBHOCTH

MNokasaTtenu adpheKTUBHOCTM ONpedensiioT MUHUManNbHbIA Lenesoii KM, koToporo g4ormkeH QOCTUIaTh BEHTUNATOP
Ha OCHOBaHUW BXOAHOW 3NEKTPUHECKOW MOLLHOCTU B Makcumyme K. Ntarget PACCHUTLIBAIOT N0 COOTBETCTBYIOLLMM chop-
mynam m3 F.1.1, ncnonbsys uenoe umcrno Ng COOTBETCTBYIOWLErO Nokasatens 3hdeKTUBHOCTU 1 BXOHYIO SIEKTPUUECKYIO
MOWHOCTb P, B Makcumyme KM[ seHTunstopa.

KNJ seHtunsTopa 1, gorxeH 6biTb 6Gonbie unu pasex uenesomy K Ntarger YCTAHOBNEHHOMY MokasaTernem ac-
heKTMBHOCTW NS YAOBNETBOPEHUSI MMHUMAarbHbIX TpeGoeaHwi no KA.

B cnyyae ecnu BeHTUnsTop gocturaet KMNa N BOMbLIE MK paBHoro uenesomy K Ntarget: KOTOpbIV YCTaHaBMU-
BaeTcs COOTBETCTBYIOLLEN KIaccoM ahdeKTMBHOCTU Ng, MOXHO YTBEPXKAaTh, YTO yaoBneTeopsioTcs TpeboBaHus knacca
athdekTmBHOCTH NG
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F.2 Mpumep pacyeTta nokasatenen acpcpekTMBHOCTH

F.2.1 OceBon BeHTMRATOP
Heobxoaumo, 4Tobbl OCEBOM BEHTUNATOP AOCTUran nokasatens ahekTMBHOCTM ANs BEHTUNATOpa C NPUBOOOM
FMEGA5. MNpepnonaraembiii BeHTUNATOP 661N ncnbiTaH Ha cTeHae no cxeme D u nepegaer NOTOKY MOLLHOCTb P, paBHyto
0,08 KBT, npy BXOQHO 3MEKTPUHECKON MOWHOCTN P, paHot 0,27 kBT B makcumyme KA. Ucnonesys dopmyny (3), onpe-
P 0,08
ensiem nonHbiwi K =M=
A A me ( Pej 0,27
Takum obpasom, nonHoid KNI cocraensaet 29,6 %.
Ucnonbaysa N = 45 ana nokasarens acddektmeHoctn FMEGA45 B hopmyne ma Tabnuupl F.1, nonyyaem, 4to mak-

cumansHas adPeKTMBHOCTL ANt BXoAHOW mowHocTn 0,27 kBT gonxkHa 6biTb 35,1 % wnm Gonee. Tak, npegnonaraembii
BEHTUNATOP HEe YAOBNETBOPSET MUHUMANbHbIN KpuTepun FMEG45.

=0,296.

Narget = 2,74 - I (Pg) - 6,33 + Ng, (F.1)

rae N = 45;
P, = 0,27 kBr.

CnepoearensHo, muHnmaneHbin KN paeeH 2,74 - In (0,27) — 6,33 + 45 = 0,351 unm 35,1 %.

F.2.2 PagnanbHbin BeHTUNRATOP 63 Kopnyca — BeHTUAATOP €O CBOGOAHO BpaLLalOWNMCA KONECOM

3akoHogaTtenbHble opraHbl MoryT notpeboearts, 4To6b1 kpueas KM kaHanbHoro BeHTMNATOpa 6bina Buiwe FMEGS5.
PaccmarpuBaembiit KaHanNbHbIN BEHTUNATOP OCHALLEH YacTOTHBIM Npeobpasosarenem. UcnbiTaHua Ha cTeHge no cxeme A
MoKa3arnm, 4To OH NOABOANT K NOTOKY MOWHOCTL P, , pasHylo 1,133 kBT, npu BXoaHOW 3NeKTPUYeckon MowHocTh P,
paeHon 1,925 kBT B makcumyme Kr1A.

Ucnonbays cdopmyny (6), onpegensem nonHeint KMNA ny = [%J -C, = (%)1 068 =0,629.

Takum obpasom, nonHoit KM coctaensaet 62,9 %. °d

WUcnonbayn dopmynel us tabnuubl F.2, nonyyaem, 4to makcumarnbHas 3eKTUBHOCTL ANSA BXOAHOW MOWHOCTH
1,925 kBT gomkHa 6b1Tb 47,5 % wnn 6onee. Tak, Npegnonaraemblii BEHTUNATOP YAOBNETBOPSAET MUHUMASBbHBIA KPUTEPUIA
FMEGH55.

Ntarget = 4,56 -In(P,,)—10,5+ N, (F.2)

rae N = 55;
P,y = 1,925 kBr.
CnepoBatenbHo, MuHumanbHbii KM paseH 4,56 - In (1,925) — 10,5 + 55 = 0,475 wnu 47,5 %.
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MosicHeHUe TepMUHOB

G.1 YoenbHaa MOWHOCTbL BEHTUAATOpPA

NamepeHve yaenbHOM MOLWHOCTU BeHTUnaTopa (SFP) — 370 He MpPOCTO u3MepeHue ero napameTpoB, a onpe-
JerneHvne napameTpoB ero paborbl BMecTe co Bcer cuctemon. SFP-TtepmuH onpegensiet notpebneHne MOWHOCTU Cu-
CTEMOW U BbIMUCIISIETCA KaK OTHOIEHWE CyMMAapHOW MOLLHOCTH, NOTpebnsaemon BceMn BEHTUNATOPaMM, NPMBOAAMU U
yrnpaeneHvem Bo3gyxonepemeliaiolen cMcTeMbl K 06beMHOMY pacxody B NPUMTOYHOW UMW BbITSHKHOW YacTU CUCTEMBI
(66nblwero u3a Hux).

OTOT TEPMUH NoneseH Assl CUCTEM, TaK Kak OH NMPYBOAUT K CHWKEHWIO NMoTePb aBrneHns B cucteme. Beuay Toro uto
NnoTepU CHUXaKTCA, HeobxoaUMas MOLWHOCTL BEHTUIISAITOpA A1 er0 NPeOaoNneHnst TaKkKe CHKaETCs U, cnefoBaTeribHO,
CHWxXaeTcsa notpebnsemasn mowHocTb. CneayeT yunTbiBaTh, YTO €CTb U Apyrue crnocobbl CHU3NTL NOTpebnsiemMyo Mow-
HocTb. Hanpumep, Tennoo6meHHble YCTPOWCTBA, KOTOPbLIE NO3BONSIIOT CHU3WUTBL 3HepronoTpebneHne cuctem ¢ Harpesom/
OXnaaeHWeM, HO YBENUYMBALIOT CONPOTUBNEHNE CETH, YTO, B CBOIO 0Yepeab, yBenuumeaeT 3HaqdeHne SFP. Mpu atom ako-
HOMWSI 3HEPrUM MOXeT OKasaTbesi bonbwe, YeM yBenuyeHne nNoTpebnseMor BEHTUNSTOPOM MOLWHOCTH, CBA3AHHOW C yBe-
NMYeHneM aspoguHaMUHECKoro ConpoTuenennsn. CnepyeT Takke yunTbiBaTh 06WMIA BLIOPOC YINEKUCNoro ra3a B cUCTeMme.

XoTsi TepMuH SFP BkntovaeT B cebsl CNOBO «BEHTUIATOP», HE crieflyeT NPUMEHSITb ero ansi OTAenbHOro BeHTUNS-
Topa B cucteme. 3HaveHne SFP MeHseTca B 3aBUCMMOCTU OT COMPOTUBINEHUST CETU, HA KOTOPYIO paboTaeT BEHTUNATOP,
crnegoBaTensHo, Ans OTAENbHOIO BeHTUNsaTopa SFP He GyaeT umeTb onTMMyma.

Mpu NPOeKTUPOBAHUN BEHTUNSILMOHHON CUCTEMbI MOXET BbITb NMONE3HO CPABHUBATL Pa3NUYHbIE BEHTUNATOPLI, pa-
foTatwLme Ha ogHoM pabovem pexume.

SFP paccuvTbiBalot, ucnoneays copmyny (G.1):

pP,=—2%, (G.1)

rae Py — ydenbHas MOLWHOCTb BEHTUNATOPA, kBT/(m3/c) nnmn BT/(n/C), YTO YMCNEHHO OAHO W TO Xe;
P,y — BXOQHas aNEKTPMYeCKas MOLLHOCTb, NOTPebnsAemas BCeMU BEHTUNATOPaMK, NPUBOAAMM N HaCTOTHLIMKM Npe-
obpaszoBaTensiMu, BXoAsILLMMU B cUcTemy, BT unm kBT;
g, — obbemHbIl pacxoq Bo3ayxa B cucteme, n/c nnu m3/c.
DOns fononHUTENbHBbIA cBeaeHnini o SFP cM. [3], npunoxenue E u [8].

G.2 MepeHOCHBbIe BEHTUNATOPLI

MepeHoCHbIe BEHTUNATOPLI HE pacCMaTPUBAOTCH B HACTOALWEM CTaHAApTe, TaK Kak 3TW TUMbl BEHTUNSITOPOB NMBO
pa3smeLLalTes BHYTPU OrpaHu4eHHoro obbema, nmbo MeLoT 3almMTHLIN konnak Ha Beixoge BeHtunaTopa. KM eeHtuns-
TOpa C COMPOTUBINEHMEM Ha Bbixoae 3HauutensHo Huxe KM ceobogHo pabGoTatowero BeHTUNsaTopa. [ins onpegeneHns
KavecTBa npoekta MOxeT ObiTb ucnonb3oBaH SFP. OgHako, ecnv HeobXxoOWMo, MOXHO BOCMONb3OBATLCA HACTOSILLUM
CTaHAAPTOM, UCTIONBL3YS NOAXOAALLMNE OLEHKN U rpadmkn (CM. PUCYHKM 6 1 7 1 npunoxenue F).

He cnegyer npumeHsaTb MeTOaWKy, KOTOpas npveedeHa B npunoxenun B ana onpegenenust KN4 seHTunaATopos
OaHHbIX TUMOB.

G.3 BoagyuwHble 3aBechl

BosaylwHble 3aBechl He paccMaTpMBaloTCsl B HACcTOsIWEM cTaHdapTe. OCHOBHBIM U3MEPSIEMBIM NapaMeTpoM Ans
onpeaeneHns shMEKTUBHOCTN BO3AYWHOW 3aBeChl SIBMAETCA aHepreTuyeckas athheKTMBHOCTL, TO ECTb TO, CKONBKO SHEp-
MM MOXET BbITh CIKOHOMIMEHO MNMpY MUCMOIb30BaHMKU BO3AYLUHOW 3aBEChl B ABEPHOM MPOEMe N0 CPaBHEHUIO CO Cry4aem
6e3 BO3ayLIHOM 3aBeChl. B BO3gyLwHbIX 3aBECax NPUMEHAIOTCA BEHTUNATOPI, YbW XapaKTepucTukn npeacTaeneHs B [7].

MNpepnoutnTensHo namepenne SFP Ans oueHkn acbPeKTUBHOCTM KavecTBa NpoeKTa.

“ B Poccutickoli ®edepayuu deticmayem MOCT P EH 13779.
™ B Poccutickoit ®edepayuu deticmeyem MOCT P UCO 27327-1.
33



roCT 33660—2015

Mpunoxenne OA
(cnpaBo4HoOe)

CBefieHUA 0 COOTBETCTBUN CCbINTOYHbIX MeXrocygapCcTtBeHHbIX CTaHOAapPTOB
MeXayHapoaHbIM CTaHAapTaM, UCNONTb30BaHHbIM B KadeCcTBe CCbINMOYHbIX
B NpUMeHeHHOM MeXaAyHapoaAHOM cTaHaapTe

O603HavYeHne CCbINMOYHOro MexXrocyaap- CreneHb O603Ha4YeHNe U HanMEHOBaHME CCbINIOYHOTO MEXAYHAPOAHOro
CTBEHHOro ctaHgapTa COOTBETCTBUA cTaHaapTa
MOCT 10921—90 NEQ ISO 5801:2007 «BeHTUNATOPbI NPOMbILLNEHHbIE. JKCMNIy-
aTaunoHHbIE UCMNbITAaHWA C UCMNOMNb30BaHWEM CTaHO4apTu-
30BaHHbIX BO34yX0BOOOB»
MpumedvaHue — B HacTosiwel Tabnuue NCNonb30BaHoO criegytollee ycnoBHoe 0603Ha4YeHne CTeneHun co-

OTBETCTBUA CTaHAAPTOB:

- NEQ — HeaKBMBaneHTHble CTaHAAPThI.
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Bu6nuorpadun

Fans — Vocabulary and definitions of categories (BeHtunsitopel. CnoBapb 1 onpegeneHue
KaTeropmit)

[Rotating electrical machines — Part 2-1: Standard methods for determining losses and
efficiency from tests (excluding machines for traction vehicles) [MawwHbl anekTpuyeckue
Bpawatwowuecs. Yacts 2-1. CtaHgapTHble meToabl onpegeneHust notepb U koadduumeHTa
Mone3Horo JecTBus Mo UCNbITaHKsAM (3a MCKIIOYEeHNWEM MaLLWH A4S NOABUXHOIO COCTaBa)]
Industrial fans — Performance testing using standardized airways (BeHTunsatopbl NpoMbILL-
neHHble. A3poarvHaMuyYeckne UCMbITaHUS C UCMONb30BaHNMEM CTaHAAPTU30BaHHbIX BO3OYXO-
BOZOB)

Industrial fans — Tolerances, methods of conversion and technical data presentation (Ben-
TUAATOPLI NPOMBbILLNEHHbIE. [onycku, MeToabl Npeobpa3oBaHns U NpeacTaBneHne TexHuYe-
CKUX AaHHbIX)

Fans — Dimensions (BeHtTunsitopsl. Paamepbl)

Rotating electrical machines — Part 30: Efficiency classes of single-speed, three-phase,
cage-induction motors [MawwmHbl anekTpudeckue Bpawatwmecs. Yacte 30. Knacewl KMf
OJHOCKOPOCTHBIX TpexdhasHblX aCUMHXPOHHbIX ABWratenel ¢ KOPOTKO3aMKHYTbIM pPOTOPOM
(kog-1E)]

Fans — Air curtain units — Part 1: Laboratory methods of testing for aerodynamic performance
rating (BeHTnnaTopsl. Arperatsl BO3ayLwHoOW 3aBeckl. YacTb 1. JlabopaTtopHble MeToabl UCTbl-
TaHWi ANsi OLEHKM aspoanMHaMUYECKMX XapakTeprcTrK)

Ventilation for non-residential buildings — Performance requirements for ventilation and
room-conditioning systems (BeHTunsiuust B HeXunbiX 3gaHusix. TexHudeckue TpeboBaHna kK
cucTemMam BEHTUMALMM M KOHOULIMOHUPOBaHUS)
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