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Mpeaucnosue

Lienu, 0CHOBHbIe NMPUHLUMNLI U OCHOBHON MOPSAAOK NpoBeAeHMs paboT N0 MEXroCyaapCTBEHHOM CTaH-
Aaptusauum ycraHosneHol FOCT 1.0—92 «MexxrocyaapcTBeHHas cuctema craHgaprusauun. OCHOBHbIE NO-
noxenus» u NOCT 1.2—2009 «MexrocyaapcTtBeHHasa cucrema craHgaprtusauun. CtaHaaprel Mexrocyaap-
CTBEHHbIE, MpaBuna U pekoMeHAauuMMu Mo MEXTOCyapCTBEHHOW craHaapTtudauuu. MpaeBuna pa3spabotku,
NPUHATUA, NPUMEHEHUSA, OOHOBNEHUS Y OTMEHDI»

CBeneHun o craHaapre

1 PASPABOTAH TexHu4yeckum KOMUTETOM NO craHgaprtusauum Poccuickon depepauun TK 061
«BenTunauus u koHgMUMOHUpOBaHUE», PeaepanbHbiM rOCYAAPCTBEHHBIM YHUTAPHbIM NpeanpUsATUEM
«BHUNHMALL»

2 BHECEH ®$eaepasnbHbiM areHTCTBOM MO TEXHUYECKOMY PEryfnmpoBaHu1Iio U METPONOrnn

3 NMPUHAT MexrocyaapCTBeHHbIM COBETOM NO CTaHAapTM3auuu, METPONorumM U ceptudunkauum (npo-
Tokon ot 10 aekabpsa 2015 r. Ne 48)

3a npuHATHE NPOronocoBanu:

KpaTkoe HaumeHoBaHWe CTpaHbl Kopa cTpaHb! no CoKkpallieHHoe HauMeHoBaHUe HaLMOoHaNbHOro
no MK (UCO 3166) 004—97 MK (UCO 3166) 004—97 opraHa no ctaHgapTusaLum
ApMeHus AM MuHakoHoMukn Pecnybnuku ApmeHnus
Benapycb BY loccranpapt Pecnybnuku Benapycb
KasaxcTaH Kz loccrangapt Pecnybnukmn KasaxcraH
Kuprusus KG KelprulactaHaapT
MongoBa MD Mongosa-CtaHgapT
Poccus RU PoccraHgapt
TagXuKkncTax TJ TapxukcTaHgapt
YaBekucraH uz YacTanaapt

4 Tpukasom degepancHOro areHTCTBa Mo TEXHUYECKOMY PErynupoBaHUiO U MeTponoruu ot 25 mas
2016 1. Ne 406-CT MexrocyaapcTBEHHbIV CTaHAApPT BBEAEH B AEICTBUE B KAYECTBE HALIMOHANbLHOIO CTaHaapTa
Poccuiickon ®eaepauyumn ¢ 1 nonsa 2017 r.

5 Hacroswui ctangapt paspaboTaH ¢ y4eTOM OCHOBHbIX HOPMATUBHbIX MOMOXEHUI MEXAYHAPOAHOro
craHgapta ISO 13351:2009 «BeHnTtunsropsl. Pasmepsbl» («Fans — Dimensionsy, NEQ).

MexxayHapoaHbIi cTaHgapT pas3paboTaH TEXHUYECKMM KOMWTETOM Mo craHgaptusauum ISO/TC 117
«[MpoMbILINEHHbIE BEHTUNATOPLI» MexayHapoaHou opraHu3auuu no craHgaptusauum (1ISO).

OdmumanbHble 3K3eMNNAPbI MEXAYHAPOAHOro CTaHAApTa, Ha OCHOBE KOTOPOro NOAroToBfEH HacTos-
LM MEXrOCYAapCTBEHHbIVM CTaHAAPT, U MeXayHapoaHble CTaHAapTbl, HA KOTOPbIE AaHbl CCbINKM, UMEIOTCS B
denepansHOM areHTCTBE NO TEXHUYECKOMY PErynMpoBaHUIO U METPOSOrMK

6 BSAMEH IOCT 10616—90

UHopmayus 06 usmeHeHUsX KHacmosaweMmy cmaHOapmy ny6nuxkyemcs 6 exe 200HOM UHGh OPMaUUOHHOM
yKkasamene «HauuoHanbHbie cmaHOapmbl» (110 cocmosHuo Ha 1 siHeaps mekywezo e2o0a), a mekcm
U3MEHEeHUU U rornpasoK — 8 eXeMeCAYHOM UHOPMaUUOHHOM yKasamere «HayuoHasbHbie cmaHdapmbly.
B cniyyae nepecmompa (3aMeHbl) Unu OMMeHb! Hacmosiuwieeo cmaHdapma coomeememeyrouiee yeedomneHue
bydem onybrnukosaHO 8 EXEeMECA4YHOM UHOPMaUUOHHOM yKa3amesie «HayuoHarbHbie cmaHO0apmbiy.
Coomeememeyrouas UuHghopmayus, yeedomMneHue U mekcmb! PasMewaromes makxe 8 UHGopMayuoHHOU
cucmeme 06Le20 M0/1b308aHUS — Ha oghuluanbHoM calime ®edepansHo20 azeHmemea o MexXHUYECKOMy
peaynuposaHuro u Mempornoauu 8 cemu iHmepHem

© CraHgaptuHcopm, 2016

B Poccuiickoii degepauum HacTosALLMiA CTaHAapT He MOXET ObITb NOSIHOCTLIO UMM YaCTUYHO BOCNPOU3-
BEAEH, TUPaXXMPOBAH U PacnpoCTPaHeH B kayecTBe ouumanbHOro u3ganus 6e3 paspelueHusa egepansHoro
areHTCTBa NO TEXHUYECKOMY PEryfnMpoBaHMIO U METPONOrUU
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BBeneHue

Hacrosimin ctangapt paspaboTtaH Ans yCTaHOBMEHUS! YHUBEPCANbHbIX PAa3MepoB U napameTpoB Npo-
MbILLIEHHbIX BEHTUNATOPOB, UCMOJIb3yeMbIX B CUCTEMAX BEHTUNALMU U KOHAULIMOHMPOBAHUS XUIbIX, 00LLe-
CTBEHHBIX M NMPOMBILLINEHHbIX 3aHUI, a TaKke B pasfnyHbIX NPOU3BOACTBEHHbIX YCTAHOBKAX.

B ka4yecTBe OCHOBHOr0O pasmepa BEHTUNATOPA UCTOSNb3YETCA MPUHATLIN BCEMU MEXAYHAPOAHbIMW CTaH-
Japramu guamertp paboyero koneca, onpeaensaemsiii No BHELLHUM KOHUAM fonatok. Bennvuna aroro gname-
Tpa XapakTepuU3yeT OCHOBHbIE a3pOANHAMUYECKNE U aKyCTUYECKWE NapaMeTpbl BEHTUNATOPOB. BOonbLUMHCTBO
hbMpM — U3roTOBUTENEN UCMOMb3YIOT BEMUYMHY, XapakTepu3ytoLLyto guameTp paboyero koneca, B Ha3BaHUM
BEHTUNATOPOB, YTO MO3BONSAET OCYLUECTBMNATL CPABHEHUE XaPaKTEPUCTUK aHANOrMYHbIX BEHTUMSATOPOB, W3-
FOTOBMEHHbIX pasHbIMU hMpMamMu.

PernameHTMpoBaHbl pasmepbl hnaHues, yCTaHaBNMBAEMbIX MPU BXO4E B BEHTWUATOP U BbIXOAE U3
HEro, CBA3aHHbIX C pa3mepamMu ero BXOAHOIO U BbIXOAHOrO OTBEPCTUI. YHUpMKauMs pasMepos dnaHues gaeT
BO3MOXHOCTb NOTPEOUTENIO OCYLLECTBNATL HAAEXHOE U NPOCTOE COEANHEHWE SNEMEHTOB BEHTUMNALUOHHON
CETU C BEHTUNATOPAMM, U3TOTOBIEHHLIMU pa3HbiMKU dUpMamMmu, oGecnedmBaTb B3auMO3aMEHAEMOCTb BEHTHU-
NATOPOB C aHANOMMYHbLIMU NapamMeTPamu, YTO CHUXKAET TEXHMYECKkue 6apbepbl B TOProBne.

Pa3mepbl aguameTpoB pabounx konec u chnaHues BbIBUpatoT U3 pagos NPeanoYTUTENbHBIX YUCEN, COOT-
setcTyowux MOCT 8032.

PernameHTMpoBaHbl Takke aspoAnHaMUYeckue n akyCTMYeckue napamerpbl BEHTUNATOPOB. BeoasATcA
0b603HauYeHUsi pa3MepHbIx U Ge3pasMepHbIX NapaMeTpoB U faeTca opMa NPeacTaBneHus aspoguHamude-
CKMX U aKyCTUYECKMX XapaKTEPUCTUK, KOTOPLIE B LIENMOM COrNAacyloTCs C aHaNOrMYHbIMU AaHHBIMU, MPUHATEIMU
B OTEYECTBEHHbIX U MEXAYHapOoAHbIX CTaHAapTax, U LWMPOKO UCNOMbL3YIOTCA B HAYYHO-TEXHUYECKON nuTepa-
Type.

Crangapr paspabortaH B3ameH OCT 10616-90 «BeHTUNATOPLI paguanbHele n ocesble. Pasmepsl
napameTpbl» U AONONMHEH MartepuanaMmu MexgyHapoaHoro cranaapra ISO 13351:2009, B KOTOPOM, Kpome
AnameTpoB pabounx KOnec, pernamMeHTMpPOoBaHbl TONBKO Pa3Mepbl BXOAHbLIX U BbIXOAHbIX (PNaHUEB, KOTOpPbIE
JOMKHbI BbITb HEOTLEMIEMON YaCTbI0 BEHTUNATOPOB.
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M E XTI OGCVYAAPCTUBETUHTHUB W CTAHIAODAPT

BEHTUNATOPbI PAOUANBbHBLIE U OCEBbBIE

Pa3smepbl u napameTpbl

Radial and axial fans. Dimensions and parameters

Dara BeBepeHua — 2017—07—01

1 Obnactb NnpUMeHeHUs

Hacrosiumii ctTanaapT pacnpoCTPaHAETCA Ha BEHTUNATOPLI pagnanbHble OAHO- U IBYCTOPOHHErO BCa-
CbIBaHUS1, HA OCEBbIE OHO- U MHOTOCTYNEeHYaTble*, NPeAHa3HaYEHHbIE ANA CUCTEM BEHTUNSALUN U KOHAULIMO-
HUPOBAaHUA, a TalOKe ANA APYrMX NPOU3BOACTBEHHLIX Lienen, cosaatowme nonHoe aasnexdune Ao 30000 Ma npu
NNOTHOCTM NepemeLLaemMoil cpeabl Ha Bxoae 1,2 kr/m3.

CraHaapT He pacnpoCTPaHAETCH Ha BEHTUIIATOPbI CMeuWanbHOro HasHa4YeHWs: Nbiesble, CTPYHHbIE,
AnameTpanbHble, KaHamnbHbIE, NPSMOTOYHbIE, B3PbIBO3aLUMLLEHHbIE, MPeAHA3HaYeHHbIE ANsi CUCTEM NPOTUBO-
AbIMHOIZ BEHTUNALUKU, BCTPOEHHbIE B KOHAULIMOHEPDI, @ TAKXKEe B arperarbl U MalunHbl pa3nuyHoOro Ha3Ha4vyeHuaA.

MpumeyvaHue — MpeanoxeHHble pasMepbl M NapaMeTpbl MOryT GbITb NPUMEHEHbI Taloke K BEHTUNATOpaM cne-
LMarnbHOro HasHa4YeHWs U 4pyrum BuzamM aHanorudHoro oGopyaoBaHust.

2 HopmatuBHbI€ CCbINIKN

B HacTosiLeM cTaHgapTe UCNomnb30BaHbl CCbIMKK Ha Creaytowme ctaHaapThl:

FOCT 8032—=84 lNpeanoyTuTenbHbIE YUCNA U PAAbI NPEANOYTUTENBHBLIX YMCEN

FOCT 10921—90 BeHTunATOpbl paauanbHbie n oceBble. MeToabl a3poanHaMUYECKUX UCTbITAHWUNA

FOCT 22270—76 O6GopyaoBaHue AN KOHAULMOHUPOBAHUS BO34YXa, BEHTUNAUMKU U OTOMNMNEHUN. Tep-
MWHbI M onpeaeneHns

FOCT 31353.1—2007 (MCO 13347-1:2004) Lym mawmH. MpomblLwneHHble BEHTUNATOPLI. Onpeaene-
HUe ypoBHEN 3BYKOBOW MOLLHOCTM B nabopaTtopHbix ycnoeuax. Yacte 1. ObLas xapakrepucTuka MeTooB

FOCT 31353.2—2007 (MCO 13347-2:2004) Llym mailumH. BeHTURATOPLI NpoMbILLNeHHbIE. Onpeaene-
HWE YPOBHEN 3BYKOBOW MOLLUHOCTW B nabopaTopHbIX ycnosusx. YacTte 2. PeBepbepaLoHHbIi METOA

MOCT 31353.3—2007 (MCO 13347-3:2004) LUym malumH. BeHTUNATOpPLI NpoMmbILLIneHHbIe. Onpeaene-
HWE YPOBHEN 3BYKOBOWN MOLLHOCTU B nabopaTopHbIX yernoBusix. Yacte 3. MeTog oxeaThiBaloLLEN MOBEPXHOCTU

FOCT 31353.4—2007 (MCO 13347-4:2004) LUym mawumH. BeHTURATOPLI NpoMbiLLNeHHbIE. Onpeaene-
HUE YPOBHEN 3BYKOBOW MOLLUHOCTW B nabopaTopHbIX ycnousx. Yacte 4. MeToa 3ByKOBOW MHTEHCUMETPUM

MpumevyaHne — lpu NoNb3oBaHUM HACTOALLUMM CTaHAapTOM LienecoobpasHo NpoBepuTb JeHCTBUE CCbINou-
HbIX CTaHAapToB B MHPOPMAaLIMOHHOK cucTeme obLLero Nonb3oBaHUA — Ha oduluansHoM caiite defeparibHOro areHT-
CTBa MO TEXHWYECKOMY PETYNMPOBaHNI0 N METPOMOrMK B CETU VMIHTEPHET UMK NO eXerogqHoMy UHOPMaLMOHHOMY yKasa-
Teno «HaunoHanbHbIe CTaHAapThI», KOTOPbIA ONyGnNUKoBaH No COCTORHWIO Ha 1 AHBaps TeKyLlero roga, v no Bbinyckam
€XeMeCA4YHOro MHOoPMaLIMOHHOro ykasaTens «HalnoHanbHble CTaHAapThl» 3a TeKyLMi rog. Ecnu cebinoYHbIi cTaHaapT
3aMeHeH (U3MeHeH), TO NpU Nomnb30BaHNN HACTOALLMM CTaHAapTOM CriedyeT PYKOBOLCTBOBATLCS 3aMeHSAOLWMM (M3MeHEH-
HbIM) cTaHAapToM. Ecnin ccblNoYHbIi cTaHAapT oTMeHeH 6e3 3aMeHbl, TO NONOoXeHWe, B KOTOPOM JaHa CChifika Ha Hero,
MPUMEHAETCA B YacTu, He 3aTparmsaroLLieil 3Ty CChInKy.

* OnpepeneHnsa K aTUM TepMUHam yctaHoBneHel FOCT 22270.

N3paHue ocpuumanbHoe
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3 TepMmuHbI M onpeaeneHns

B HacTosLem ctanaapTe npumeHeHbl TepMuHbl no FOCT 22270, a Takke cneayloLwmue TEPMUHbI C COOT-
BETCTBYIOLLUMU ONpeAEnNeHNAMU:

3.1 KOHCTPYKTUBHbIE NapameTpbl

3.1.1 cnaboHarpyXeHHbIW BeHTUNATOP: BeHTUnATOp, KOTOPLIN CO3aeT NONHOE AaBNeHue He BGonee
2 kMa (cm. Tarke [1], 3.1).

3.1.2 cpegHeHarpyxeHHblIii BEHTUNATOP: BeHTUNATOpP, KOTOPLIN CO3aaeT NonHoe aaeneHue He Go-
nee 10 kMa (cM. Takke [1], 3.2).

3.1.3 cunbHOHArpyXeHHbIN BEeHTUNATOP: BeHTUnATOop, KOTOpbIN CO3aaeT NONHOE aasneHue He 6o-
nee 30 kMNa (cm. Take [1], 3.3).

3.1.4 pasmep BeHTUNATOpA, MM: [luametp pabouero koneca* no BHELIHUM KOHLAM NONATOK.

3.1.5 Homep BeHTUNATOpA: [Juamerp paboyero koneca no BHELHUM KOHLIAM NONATOK, BbiPAXEHHbII
B AeLMMETpax.

lMpumep — Benmunsamop c duamempom paboyezo Kosneca 500 mm umeem ob6o3HayeHue «Ne 5».

3.1.6 aspoamMHaMuuyeckasa cxema: Cxema BCEX SIEMEHTOB NPOTOYHON YAaCTW BEHTUNATOPA C pasme-
pamu, BbIP@XEHHbIMU B MPOLIEHTAxX OT AuamMeTpa paboyero koneca, Kotopasi CoaepXuT BCE UCXOAHbIE AaHHbIE
AnsA pa3paboTK1 KOHCTPYKLUMIA CEPUU FEOMETPUYECKN NOAOBHBIX BEHTUNSATOPOB Pa3HbIX pa3MepoB.

3.1.7 TMn BeHTUNATOpA: BEHTUNATOPbI pa3HbIX HOMEPOB U KOHCTPYKTUBHbLIX UCNOMHEHUI, BbINOMHEH-
Hbl€ M0 04HOW a9POANHAMUYECKOW CXeMe, OTHOCATCS K OAHOMY TUMYy.

3.1.8 dnaHubi: Jetanu Ana NnpucoeauHEHUs K BO3AYyXOBOAY.

3.1.9 kpymnbie dnaHubl: PnaHubl, KOTOPLIE UMEIOT BHYTPEHHEE NONEPEYHOE CeYeHue B BUAE Kpyra.

3.1.10 npsamoyronbHbie (naHubl: PnaHubl, KOTOPbIE UMEIOT BHYTPEHHEE MNONEpeYHoe CeYeHue B
BMAE NPAMOYrOnbHUKA.

3.2 aspoguHammnueckue napameTpbl

3.2.1 cTaHAapTHLIIf BO3ayx: Bo3gyx ¢ HOpManbHONM MNOTHOCTBLIO 1,2 Kr/m3.

3.2.2 npon3BoaUTeNbHOCTb (06bEMHBIN pacxoa) BeHTunaTopa: OO6bLEMHOE KONMYECTBO rasa, no-
CTynaroLero B BEHTUNATOP B €AUHULY BPEMEHMN, OTHECEHHOE K YCIOBUSIM BX0a B BEHTUNATOP.

3.2.3 paBneHue, co3gaBaemMoe BEHTWISTOPOM

3.2.3.1 paBneHue OMHamu4eckoe: [JMHaMu4yeckoe AaBrieHUe NOTOKa NpU BbIXOAE U3 BEHTUNATOPA,
paccuuTaHHoe no BenuynHe 06bLEMHON NPOM3BOAUTENLHOCTU, CPEAHEN NMOTHOCTU ra3a Ha BbIXOAeE W NMoLa-
AW HarHeTaTenbHOro OTBEepCTUA BEHTUNATOpA.

3.2.3.2 paBneHue nonHoe: [laBneHue, paBHOE pPa3HOCTU AABJIEHUI TOPMOXXEHUSI HA BbIXOAE U3 BEH-
TUNATOPA W HA BXOAE B HETO NPW OnpeAeneHHoM NIOTHOCTYU rasa.

3.2.3.3 paBneHue ctatuyeckoe: [laBrneHue, paBHOE Pa3HOCTM MEXAY NOSHbIM U AUHAMUYECKUM OaB-
neHneM BEHTUNSTOpA.

3.2.3.4 paBneHuve TopmoxeHus: [laBneHue, U3aMepeHHoe B ONpeaereHHON TOUKe ABMXKYLUErocs rasa
B NPeAnonoXxeHun agmabaruyeckoro npouecca Cxartusl.

3.2.4 MOWHOCTb BeHTUNATOPA

3.2.4.1 none3Hasi MOLWHOCTb BEHTUIATOPA C YYE€TOM NMOJIHOro AaBneHus: MoWHOCTb, paBHas npo-
M3BEAEHUIO NOJTHOIO AaBMEHUs1 BEHTUIISITOPA U €ro NPOU3BOAUTENLHOCTH.

3.2.4.2 none3Hasa MOIHOCTbL BEHTUNATOpPA C YYETOM CTaTU4YeCKOro AasrneHua: MOWHOCTb, paB-
Hasi NPOU3BEAEHMIO CTAaTUYECKOIO AABNEHUA BEHTUNATOPA U €r0 NPON3BOANTENBLHOCTH.

3.2.4.3 mowHOCTb, NOTpebnsemMan BeHTUNATOPOM: MOLLHOCTL HA cBOBOAHOM Bany patodero kone-
ca 6e3 yyera notepb B NPUBOAE U NOALLUMMHUKAX.

3.2.5 KNp sentunaropa

3.2.5.1 nonubiit KN BeHTunaTopa: OTHOLUEHME NOSIE3HON MOLUHOCTM BEHTUNATOPA C y4E€TOM NOJSIHO-
ro AaBrneHus K noTpebnsieMon MOLLHOCTY.

3.2.5.2 ctatnyeckun KMNA BeHtunaropa: OTHOWEHWE NOME3HON MOLUHOCTM BEHTUNATOPA C y4eTOM
CTaTM4ecKoro AaBneHust K noTpednsemMon MOLHOCTH.

* OnpepeneHue K aToMy TepMUHy ycTaHoeneHo B FTOCT 22270.
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3.3 akycTuyeckue napamerpbl

3.3.1 ypoBeHb 3ByKOBOW MOLLHOCTHU HA BXxoge: YPOBEHb 3BYKOBOW MOLLHOCTH, U3Ny4aeMON BXOAOM
BEHTUNATOPA U ONpeaesneHHO| Npu KOMMNOHOBKE BeHTUnAaTopa Tuna A, B, C unu D.

3.3.2 ypoBeHb 3ByKOBOIW MOLLHOCTU Ha Bbixoge: YPOBEHb 3BYKOBOW MOLUHOCTU, W3Ny4aeMOl BbIXO-
AOM BEHTUNATOpA U onNpeaeneHHon Npu KOMNOHOBKe BeHTunsATopa Tuna A, B, C unu D.

3.3.3 ypoBeHb 3ByKOBOI MOIWHOCTHU KOpnyca: YpPOBEHb 3BYKOBOM MOLLHOCTH, U3ny4aeMoii KOpnycoMm
BEHTUNATOpPA.

3.3.4 cnekTp wyma: YpPOBHM 3BYKOBON MOLLWHOCTH BbipaXkeHHble B B B OKTaBHbIX UNKN TPETbOKTABHbIX
nosiocax co cpeaHereomMeTpu4eckMMm Yactoramm B ananasoHe or 63 ao 8000 Iy,

3.3.5 KOppeKTUPOBaHHbLIA YPOBEHb 3BYKOBOW MOWHOCTU: YPOBEHbL 3BYKOBOM MOLUHOCTU M3ny4ae-
MOTO LLUyMa, BbipaXXeHHbIN B ABA.

4 O603HauYeHun

B HacTosLEeM CTaHaapTe NPUMEHEHBI creayiowme 0603HauYeHus:

D — MacnopTHelii gnameTp paboyero koneca no BHELWHWM KOHLAM nonatok, MM (CM. pUCYHKM 1—3);
Dg — ®dakTuuecknin anameTp pabodero Koneca no BHELHUM KOHLAM NONaToK, MM (CM. pUCyHKu 1—3);
dy — BHyTpeHHuin anameTp Kpyrnoro cnaHua, Mu;

d;, — [vamMeTp OKPYXXHOCTM C PaCMOsnOXEHUEM LEHTPOB OTBEPCTUI BO hnaHLe, MM,

d, — [nametp otBepcTuUit BO chnaHue, MM,

d; — Onamertp Gonra, mMm;

d, — Ovametp waiiGbl, Mm;

e — TonwmHa CTeHOK Koprnyca, Mwm;

f — YacroTa 3ByKa, l'y;

g — PaccTosiHue OT BHYTPEHHEN CTeHKU A0 LIeHTPOB OTBEPCTUI NPAMOYFONbLHOIO hnaHua, Mm;

kp — OTHOLLEHUEe ANUH KOPOTKOW U ANUHHON CTOPOH NPAMOYTOfbHOro donaHua;

kg — OTHOLLEHUE ANWH ANMHHOW U KOPOTKON CTOPOH NPSAAMOYrOnbLHOro hnaHua;

L, — YpoBeHb 3ByKOBOW MOLLHOCTH, U3Nly4aeMOi BXOAOM, BbIXOAOM UIM KOPNYCOM BEHTUNATOPA, AB;
L, — KoppeKkTupoBaHHbI ypOBEHb 3BYKOBOW MOLLHOCTH, ABA;

L,, — YpoBeHb 3ByKOBOW MOLLHOCTM B Nofnocax 4Yacror, Ab, ABA;

/ — AnuHa ayru mexxay ABYMA COCEAHUMU OTBEPCTUSAMU B KPYIMoM dpnaHue, Mm;
m — Yucno oreBepcTuin BO dhonaHue;

N  — MowHocTb, NoTpednsemasi BEHTUNATOPOM, BT;

N, — llonesHas MOLHOCTL BEHTUNIATOPA C Y4ETOM MOJSIHOMO Aasnexus, Br,

Ng, — lNonesHas MOLUHOCTb BEHTUIATOPA C YH4ETOM CTAaTMHECKOrO AaBneHus, Br;

n — YacToTa BpalleHus pabouero koneca, MUH™;

p  — PaccrosHne Mexay coceHUMU OTBEPCTUAMU B NPSMOYTrONbHOM hnaHue, MM;
p, — MonHoe gaBneHue, cosgaBaemMoe BEHTUNATOPOM, [1a;

Pgqy — OuHamuyeckoe faBrieHue, CO30aBAEMOE BEHTUNATOPOM, [a;

Psy — CraTuyeckoe gaBrneHue, cosgaBaemMoe BEeHTUNATopom, MNa;

Q — lNpou3BOAUTENBHOCTb BEHTUNATOPA, m3/c;

o — YrnoBoe pacCToAHWE MeXay LieHTpaMu BYX COCEeHUX OTBEPCTUI B KPYrnom donaHue, rpagyc;
n — MonHbin KMNf, BeHTUNATOPA;

ng — Crartuyeckuii KMJ seHTunsATOpA;

6, — Yron ycraHoBku nonartok paGodero koneca, rpagyc;

A — KoadpdumuueHT noTpebnsaemon MOLHOCTHY;

p  — HopmarnbHas nnoTHOCTL BO3ayxa, Kr/mS;

¢ — KoadbpuumeHT npon3BoaUTENBHOCTH;

v — KoadhpuuueHT cosgaBaemMoro nosHOro AasreHns;

¥, — KoadhdpuuneHT cosnaBaemoro CTaTu4eckoro AaseHus,
¥y — KoadhdpuumeHT coznaBaemoro AMHAMUYECKOTO AaBNEHNS,
u  — OKpyXHas CKOpOCTb, M/C;
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5 Pa3smepbl

5.1 BeHTUNATOpPLI

5.1.1 Pa3mepbl BEHTUNATOPOB

Anametpsl, D, pabo4nx Konec pagmanbHbIX, OCEBLIX U AUArOHasnbHbIX BEHTUNATOPOB (pUCyHku 1—3) B
auanasoHe 3HauyeHun ot 100 mM go 2000 mm cneayeT BbIOUPaTh U3 paaa 3HAYEHUN, COOTBETCTBYIOLLUMX pAaay
npeanoyTuTensHbix Yucen R20 no MOCT 8032. 3HaueHusa gunameTpoB paboumx Konec U COOTBETCTBYIOLLME
HOMEpa BEHTUNMATOPOB yKa3aHbl B Tabnuue 1. [OnA BEHTUNATOPOB ¢ AuameTpamu paboymx konec Gonblue
2000 mm anametpbl D moryT GbiTh BbiBpaHbl M3 psga 3HayeHuin R20, a Takke u3 6onee ryctbix psgoB npes-
noyTUTENLHLIX Yncen R40 n R80.

MpuMeyaHune — BolfeneHHble NONYXUPHBLIM LLUPUDTOM 3HaYeHWs AnamMeTpos D B Tabnuue 1 cOOTBETCTBYIOT
psAY npegnodTuTensHbIX Yncen R10.

Tabnuua 1— Pasmepbl U HOMepa BEHTUIATOPOB

PucyHok 1 — Pabouee koneco
paananbHoro BeHTUNsATOpa

5.2 ®naHubl

5.2.1 O6wue AaHHbIE

BHyTpeHHne aunameTpbl KpyrnbiX (ONaHUEeB U BHYTPEHHUE ANWHbI CTOPOH NPAMOYIONbHbLIX ¢hnaHues
DOMKHBLI UMETL pa3Mmepbl, COOTBETCTBYIOLME paaY npeanoyTuTenbHbiX Yucen R20 no MOCT 8032. Cneayer

PucyHok 2 — Pabouee koneco

0CeBOro BeHTunAaTopa

Homep BeHTUNATOpPa D, MM Homep BeHTUNATOpa D, mm Homep BeHTURATOPa D, Mm
1 100 2,8 280 8 800
1,12 112 3,15 315 9 900
1,25 125 3,65 355 10 1000
1,4 140 4 400 11,2 1120
1,5 150 4,5 450 12,56 1250
1,8 180 5 500 14 1400
2 200 5,6 560 16 1600
2,24 224 6,3 630 18 1800
2,5 250 7.1 710 20 2000
—t
Q'r - 72 ) Q Z
S AN & p— Q
Q Q

\

PucyHok 3 — PaGodee koneco
AnaroHanbHoro BeHTUNATOpa

TaKkKe y4UTbIBaTb TOMLLMHY KOPMyCa U A0MYCTUMbIE MOTPELLHOCTU, NPUHATLIE B UHXEHEPHON NPaKTUKE.

NMpumevaHune —[Ina BEHTUNATOPOB Manbix HOMepoB (MeHbLLe 200 MM) pasMepbl pnaHues MoryT BuiGUpaTb-
cAl ¢ y4eToMm TpeboBaHUil Nokynarens.

4
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5.2.2 Kpyrnble thnaHubl
PasnunyHble BapuaHTbl UCNONHEHUS KPYAbIX (ONAHLIEB NPUBEAEHBI HA PUCYHKE 4.

L)
=

PucyHok 4 — PasMepsl Kpyrnbix donaHues

MuHUManbHbIA AnameTp Kpyrnoro drnaHua 3aBucuT OT pasMepa BXOAHOTO U BbIXOAHOTO OTBEPCTUI KOp-
nyca, TONLMHbI Kopnyca, pasMepa CBapHOro LUBa, paguyca 3akpyrneHus B MecTe nepexoaa ot CTEHKM Kopnyca
K dpnaHuy 1 oT cTaHaapTHOro AnamMetpa waib. OTeepcTus BO hrnaHue AOMKHbI pacnonaraTtbCa paBHOMEPHO
MO OKPY>XHOCTW. Yucno 0TBEPCTUN AOMKHO ObITb KPATHO YETbIPEM, YTOOLI 06ECNe4YUTb BO3MOXHOCTL NOBOPO-
Ta kopnyca Ha 90°. Pasmepbl KpyrmbixX donaHues ana cnabo-, cpefHe- U CUINbHO HArpy>eHHbIX BEHTUNATOPOB
npueeaeHbl B Tabnuuax 2—4 (cm. Takke 1SO 13351 [1]).

Tabnuua 2— PasMepbl KpyrmbiX driaHUeB Ans cnaboHarpyXeHHbIX BEHTUNATOPOB, MM

dy d, (dy -dg)/2 m a d, dy dy € max
100 120 10 4 90 7 M6 12,5 1,6
112 137 12,5 4 90 7 M6 12,5 2
125 150 12,5 4 90 7 M6 12,5 2
140 165 12,5 4 90 7 M6 12,5 2
160 185 12,5 4 90 7 M6 12,5 2
180 205 12,5 4 90 7 M6 12,5 2
200 225 12,5 4 90 7 M6 12,5 2
224 254 15 4 90 7 M6 12,5 2
250 280 15 4 90 10 M8 17 25
280 320 20 4 90 10 M8 17 25
315 355 20 8 45 10 M8 17 3
355 395 20 8 45 10 M8 17 3
400 450 25 8 45 12 M10 21 3
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do d, (d; —dg)/2 m « d, dy dg € max
450 500 25 45 12 M10 21 3
500 560 30 12 30 12 M10 21 3,5
560 620 30 12 30 12 M10 21 3,5
630 690 30 12 30 12 M10 21 5
710 770 30 16 22,5 12 M10 21 5
800 860 30 16 22,5 12 M10 21 5
900 970 35 16 22,5 15 M12 24 6
1000 1070 35 16 22,5 15 M12 24 6
1120 1190 35 20 18 15 M12 24 6
1250 1320 35 20 18 15 M12 24 6
1400 1470 35 20 18 15 M12 24 6
1600 1680 40 24 15 19 M16 30 8
1800 1880 40 24 15 19 M16 30 8
2000 2080 40 24 15 19 M16 30 8
Tabnuuya 3— PasMmepbl KpyrbiX donaHLeB ANs CpeAHEHarpyXeHHbIX BEHTUIIATOPOB, MM

D d, (d, -D)/2 m « ! d, ds d,? e?
100 139 19,5 4 90 109 9,5 M8 17 1,56<e<6
112 151 19,5 4 90 119 9,5 M8 17 15<e<6
125 165 20 4 90 130 9,5 M8 17 16<e<6
140 182 21 8 45 7 11,5 M10 21 1,5<e<6
160 200 20 8 45 79 11,5 M10 21 16<e<6
180 219 19,5 8 45 86 11,5 M10 21 1,56<e<6
200 241 20,5 8 45 95 11,5 M10 21 15<e<6
224 265 20,5 8 45 104 11,5 M10 21 16<e<6
250 292 21 8 45 115 11,5 M10 21 1,5<e<6
280 332 26 8 45 130 11,5 M10 21 16<e<6
315 366 25,5 8 45 144 11,5 M10 21 156<e<6
355 405 25 8 45 159 11,5 M10 21 15<e<6
400 448 24 12 30 117 11,5 M10 21 1,6<e<6
450 497 23,5 12 30 130 11,5 M10 21 1,5<e<6
500 551 25,5 12 30 144 11,5 M10 21 16<e<6
560 629 34,5 16 22,5 124 14 M12 24 2<e<6
630 698 34 16 225 137 14 M12 24 2<e<6
710 775 32,5 16 22,5 162 14 M12 24 25<e<6
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D d, (d, -D)/2 m @ I d, dy d, ead
800 869 34,5 24 15 113 14 M12 24 25<e<6
900 958 29 24 15 125 14 M12 24 3<ec<b
1000 1067 33,5 24 15 140 14 M12 24 3<e<6
1120 1200 40 32 11,25 118 18 M16 30 4<e<6
1250 1337 43,5 32 11,25 131 18 M16 30 4<e<6
1400 1475 37,5 32 11,25 145 18 M16 30 5<e<6
1600 1675 37,5 40 9 132 18 M16 30 5<e<6
1800 1875 37,5 40 9 147 18 M16 30 6
2000 2073 36,5 40 9 163 18 M16 30 6
a [laHbl Ans uHpopmMaLmu.

Tabnuua 4— Pasmepbl KpyrmbiX driaHLUeB AN CUbHOHArPYKeHHBIX BEHTUMATOPOB, MM

D d (d;-D)r2 m a 1 d, ds dy2 ed
250 325 37,5 12 30 85 14,5 M12 24
280 355 37,5 12 30 93 14,5 M12 24
315 390 37,5 12 30 102 14,5 M12 24
355 430 37,5 16 22,5 84 14,5 M12 24
400 475 37,5 16 22,5 93 14,5 M12 24
450 525 37,5 20 18 82 14,5 M12 24
500 575 37,5 20 18 90 14,5 M12 24
560 650 45 20 18 102 18,5 M16 30
630 720 45 20 18 113 18,5 M16 30
8<e<10
710 800 45 20 18 126 18,5 M16 30
800 890 45 24 15 116 18,5 M16 30
900 990 45 24 15 130 18,5 M16 30
1000 1090 55 28 12,85 122 18,5 M16 30
1120 1230 55 28 12,85 138 24 M20 37
1250 1360 55 28 12,85 153 24 M20 37
1400 1510 55 32 11,25 148 24 M20 37
1600 1710 55 36 10 149 24 M20 37
1800 1910 55 40 9 150 24 M20 37
2 [laHbl AN uHopMaLmu.

5.2.3 lMpamoyronbHble naHubl

Pa3smepbl NpsiMOYronbHLIX hriaHUEB 3aBUCST OT pasmepoB BbIXOLHOMO OTBEPCTUSA BeHTunsitopa. Pas-
NUYHblE BapUaHTbI UCNOMHEHUSA U YCTAHOBKM NPSIMOYIONbHbIX (raHLeB nNpuBeAeHbl HA pucyHke 5. BHyTpeH-
HWe pasMepbl CTOPOH NPSIMOYroSibHbIX (hriaHLeB AOMKHbI BbIBUpATLCA U3 psaa NpeanovTUTENbHbIX Ynucen

7
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R20 B cootBetcTBMM ¢ TOCT 8032. Pasamepbl NPAMOYrofbHbIX doflaHLUEB, pacnonoXeHue, pasMepbl U YACHO
OTBEPCTUIA, a TaKKe AnameTpbl 6ONTOB NpuBeaeHsl B Tabnuue 5 (cm. Takke ISO 13351 [1]).

B Tabnuuax 6 n 7 gaHbl peKOMEHA0BAHHbIE BEMWYUHbBI ABYX PA3NUYHbIX OTHOLLEHUIN pa3MePOB KOPOTKOM
W ASNIMHHOW CTOPOH NPSAMOYrOfibHbIX CEYEHWN, KOTOPbIE TAKKE AOJPKHbI COOTBETCTBOBATb pAAY NPEeanoyvTu-
TenbHbIX Yncen R20.

Pa a
N\
& @ © 0

P ————————————— 1 >

| i

| |

| |

A |

U | I

- 11

& g A Q

[TpMBapeHHbIA BHaxnecT ¢pnaHey,
a) PacnonoxeHune oTBepcTUiA

V]
>
o o
® o
Ll Ll LLL LA
NN ANNANNNRNNNNY
CaapHoi1 conaHey, MpuBapeHHkIn BHaxnecT ¢naHey,
P
U
9
4
»
s
° P o ° o
4
2227777 2277773
LenbHbld conaHey KaraHbiin pnaHeu,

6) PasnuuHble BapuaHThl KpenreHus
PucyHok 4 — Paamepbl 1 cnocobbl M3roTOBIEHUS MPSIMOYOSbHBIX (hriaHLes

Tabnuya 5— Pa3smepbl NPAMOYrofbHbIX hraHLes, MM

BHyTPEHHMe pasvepsl Lar Uncro oTBepCTUii Ha CTOPOHE, M
BbIXOAHOIO OTBEPCTUA p I/IJ'IVI’P C yrnosbIMu Bes yImoBbiIX ds ad, g €max”
kopnyca, Awm B A ° oTBEPCTUAMM oTBEpPCTUI

100 71 4 2 M6 7 19 2
112 71 4 2 M6 7 19 2
125 71 4 2 M6 7 19 2
140 71 4 2 M6 7 19 2
160 100 4 2 M6 7 19 2
180 100 4 2 M6 7 19 2
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BHyTpeHHMe pasmepsi L Yncro oTBepCTUil Ha CTOPOHe, M
BbIXOAHOIO OTBEPCTUSA p V”_M'P C yrnoBbiMM Bes yIIoBbIX ds d, g Ermax?
kopnyca, Aun B A ® OTBEPCTUAMU oTBEPCTUI
200 100 4 2 M6 7 19 2
224 100 4 2 M6 7 19 2
250 125 4 2 M8 10 19 3
280 125 4 2 M8 10 19 3
315 125 5 3 M8 10 19 3
355 125 5 3 M8 10 19 3
400 125 5 3 M8 10 19 3
450 125 6 4 M10 12 32 5
500 125 6 4 M10 12 32 5
560 125 7 5 M10 12 32 5
630 125 7 5 M10 12 32 5
710 125 8 6 M10 12 32 5
800 125 9 7 M10 12 32 5
900 125 9 7 M10 12 32 5
1000 125 10 8 M12 14 32 5
1120 125 1 9 M12 14 37 5
1250 125 12 10 M12 14 37 5
1400 125 12 10 M12 14 37 5
1600 125 13 11 M12 14 37 5
1800 125 15 13 M12 14 37 5
2000 125 16 14 M12 14 37 5

@ [laHbl Ansa nHpopmauumm.

Tabnuya 6 — Pa3mepbl BLIXOLHEIX OTBEPCTMIA NPAMOYTonbHLIX driaHueB U3 paga R20 anst oTHoLeHWiA kp

KopoTkas cTopoHa, MM

OnvHHasa
CTOPOHa, 100 112 125 140 160 180 200 224 250 280 315 355 40042

MM

kp

100 1

112 0,9 1

125 0,8 0,9 1

140 0,71 0,8 0,9 1

160 0,63 0,71 0,8 0,9 1

180 0,56 0,63 0,71 0,8 0,9 1

200 0,5 0,56 0,63 0,71 0,8 0,9 1
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KopoTkas cTopoHa, MM
OnuHHasa
CTOpOHa, 100 ‘ 12 | 125 | 140 | 160 | 180 | 200 | 224 | 250 | 280 | 315 | 355 | 4002@
MM kp

224 0,45 0,5 056 | 0,63 | 0,71 0,8 0,9 1
250 0,4 0,45 0,5 056 | 0,63 [ 0,71 0,8 0,9 1
280 0,4 0,45 0,5 0,56 | 0,63 | 0,71 0,8 0,9 1
315 0,4 0,45 0,5 0,56 | 0,63 | 0,71 0,8 0,9 1
355 0,4 0,45 0,5 056 | 0,63 | 0,71 0,8 0,9 1
400 0,4 0,45 0,5 056 | 063 | 0,71 0,8 0,9 1
450 1 0,4 0,45 0,5 056 | 0,63 | 0,71 0,8 0,9
500 0,9 1 0,4 0,45 0,5 056 | 0,63 | 0,71 0,8
560 0,8 0,9 1 0,4 0,45 0,5 0,56 | 0,63 | 0,71
630 0,71 0,8 0,9 1 0,4 0,45 0,5 0,56 | 0,63
710 0,63 | 0,71 0,8 0,9 1 0,4 0,45 0,5 0,56
800 0,56 | 0,63 | 0,71 0,8 0,9 1 0,4 0,45 0,5
900 0,5 056 | 063 | 0,71 0,8 0,9 1 0,4 0,45
1000 0,45 0,5 0,56 | 0,63 | 0,71 0,8 0,9 1 0,4
1120 0,4 0,45 0,5 056 | 0,63 | 0,71 0,8 0,9 1

1250 0,4 0,45 0,5 0,56 | 0,63 | 0,71 0,8 0,9 1

1400 0,4 0,45 0,5 0,5 | 0,63 | 0,71 0,8 0,9 1

1600 0,4 0,45 0,5 056 | 0,63 | 0,71 0,8 0,9 1

1800 0,4 0,45 0,5 05 | 063 | 0,71 0,8 0,9 1

kp
450b | 500 560 620 710 800 900 1000 | 1120 | 1250 | 1400 | 1600 | 1800
KopoTkas cTopoHa, MM

KopoTkasi cTopoHa

P

OnuHHaga CTOpOHa
AI'II'IpOKCI/IMaLU/Iﬂ BbIMOMHEHA C 0ObIYHBIM OKpyrmeHnem 4vucen.

a MpopormxeHne Ha HWXHen NuHUKM «KopoTkas CTopoHay.
b MpoaonxeHune ¢ BepxHelt NuHUKM «KopoTkast cTOPOHa».

Tabnuuya 7— Pa3mepbl BEIXOAHBIX OTBEPCTUIA NPAMOYrorbHbIX driaHUeB U3 psga R20 gns oTHoLeHuWi kg

KopoTkasi ctopoHa, MM
OnuHHasa
CTOPOHa, 100 ‘ 112 | 125 | 140 | 160 | 180 | 200 | 224 | 250 | 280 315 | 355 |400a
MM
kg
100 1
112 1,12 1

10
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KopoTkas cTopoHa, MM

AnuHHas
cmg;}-«a, 100 | 12 | 125 | 140 | 160 | 180 I 200 | 224 | 250 I 280 315 | 355 |400a
kg
125 1,25 | 1,12 1
140 1,4 1,25 | 1,12 1
160 1,6 1.4 1,25 | 1,12 1
180 1,8 16 1.4 1,25 | 1,12 1
200 2 1,8 1,6 1,4 1,25 1,12 1
224 2,24 2 18 1,6 1,4 1,25 1,12 1
250 2,5 2,24 2 1,8 1,6 1,4 1,25 1,12 1
280 2,5 2,24 2 1,8 1,6 1,4 1,25 1,12 1
315 25 2,24 2 1,8 1,6 1,4 125 | 1,12 1
355 25 2,24 2 1,8 1,6 1,4 1,25 | 1,12 1
400 2,5 2,24 2 1,8 1,6 1,4 1,25 | 1,12 1
450 1 2,5 2,24 2 1,8 1,6 1,4 125 | 1,12
500 1,12 1 25 2,24 2 1,8 1,6 1,4 1,25
560 125 | 1,12 1 25 2,24 2 1,8 1,6 1,4
630 1,4 1,25 1,12 1 25 2,24 2 1,8 1,6
710 1,6 1.4 1,25 | 1,12 1 25 2,24 2 1,8
800 1,8 1,6 1,4 1,25 | 1,12 1 25 2,24 2
900 2 1.8 16 1,4 1,25 | 1,12 1 2,5 2,24
1000 2,24 2 1,8 1,6 1,4 1,25 1,12 1 2,5
1120 2,5 2,24 2 1,8 1,6 1,4 1,25 1,12 1
1250 25 2,24 2 1,8 1,6 1,4 1,25 1,12 1
1400 25 2,24 2 1,8 1,6 1,4 125 | 1,12 1
1600 2,5 2,24 2 1,8 1,6 1,4 1,25 | 1,12 1
1800 25 2,24 2 1,8 1,6 1,4 125 | 1,12 1
kg
450b‘ 500 ‘ 560 ‘ 630 ‘ 710 ‘ 800 ‘ 900 ‘ 1000 ‘ 1120 ‘ 1250 | 1400 | 1600 | 1800

KopoTkas cTopoHa, MM

KopoTkasi cTopoHa

9 [OnuHHas cTopoHa
AnnpoKkcUMaLust BbINOMHEHa ¢ 0GbIMHBIM OKPYITEHUEM YMCEN.

a MpogorkeHue Ha HUXHel NMHUK «KopoTkas cTopoHay.
b Mpogomxenme ¢ BepxHeit NMHMKM «KopoTkasi CTOpoHa.

1"
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6 Tunbl ycTaHOBOK ANisl UCNIbITAHUA BEHTUNATOPOB

BeHTMNATOPLI MOMYT MCNOMbL30BaTLCH B CUCTEMAX C PA3NUYHLIMU YCIIOBUAMU YCTAHOBKW BO34YXOBOAOB
U 9NEeMEHTOB nepej BEHTUNATOPOM U 3a HuM. [pu BbIbOpe BEHTUNATOPA ANA KOHKPETHON CUCTEMbI Lieneco-
00pa3HO MCNONbL30BaTh XapaKTEPUCTUKN BEHTUNATOPA, MOJyYEHHbIE HA YCTAHOBKE, COOTBETCTBYIOLLEN KOM-
NOHOBKE BEHTUNATOPA B 9TON CUCTEME.

CornacHo crangapram FOCT 10921, ISO 5801 [2] u TOCT 31353.1 npuMeHsI0T cneayiowme Tunbl CTaH-
AAapTU3MPOBAHHBLIX YCTAHOBOK ANs NPOBEAEHUA adPOANHAMUYECKMX U aKYCTUHECKUX UCTILITAHUI BEHTUNATO-
poB:

YcraHoBka TMNa A — BEHTUNATOP UMEET CBOOOAHDIN BX0A U CBOOOAHbLIN BbIXOA.

YcraHoBka Tuna B — BeHTURATOP uMmeeT CBOOOAHBIN BXOA U BO3AYXOBOA, HA BbIXOAE.

YcraHnoBka Tuna C — BEHTUNATOP UMEET BO3YyXOBOA Ha BXOAE U CBODOAHDIN BbIXOA.

YctaHoBska Tuna D — BEHTUNATOP MMEET BO3AyXOBOAbI HA BXOAE U HA BbIxoAe.

MeToabl UCNbITaHUM M OnpeaeneHne adpoaMHAMUYECKMX NapaMETPOB BEHTUNATOPOB HA 3TUX YCTAHOB-
kax aaHbl B ctaHpaprax: FOCT 10921 unm ISO 5801 [2]. MNMpu asapoanHaMNUYECKUX UCNBITAHUAX BEHTUNATOPOB
Ha cTeHaax Tuna A u C onpeaensoT HENOCPeACTBEHHO CTaTudeckoe gaeneHue u cratndeckuin Knp sedtuns-
Topa. AiuHamuyeckoe, nonHoe aasneHus u nonuoid K nonyyaior B pesynsrare pacyeta. [Mpu ucnbiTaHMAx
Ha cteHaax Tuna B u D HenocpeaCcTBEHHO onpeaensioT nonHoe Aasnexdne u nonHei KMNQ seHtunatopa. Ou-
Hamu4eckoe u cratuyeckoe aasneHus u cratuyeckuin K nonyyaior B pesynsrate pacyera.

MeToabl ucnbiTaHWn U onpefeneHne akyCTMYeCKUuxX napaMeTpoB BEHTUNATOPOB HA 3TUX YCTaHOBKAaX
Aadbl B FOCT 31353.1, TOCT 31353.2, TOCT 31353.3 u FOCT 31353.4. [pegycmoTpeHbl cneaytowmne MeTo-
bl aKYCTUYECKUX UCNBITAHWIA:

- METOA, U3MEPUTENBHOIO BO3AYX0BOAQ;

- peBepGepaunoHHbii metoa (cm. FTOCT 31353.2);

- MeTOoA oxeaTbiBatoLLein nosepxHocTu (cM. FOCT 31353.3);

- METOA, 3BYKOBON UHTEHCUMETpun (cM. FTOCT 31353.4).

7 A3poanHaMuyecKue xapakTepucTUKU

7.1 AspoanHamMuyecKkme KavyecTBa BEHTUNATOPA AOMKHBLI OLIEHMBATLCA NO a9POAMHAMUYECKUM Xapak-
TEpUCTUKaM, ONpeaensiowmuM B Buae rpacduka 3aBucUMOCTU NOSIHOTO P, U CTAaTUYECKOTO Py, U (MNK) ANHAMU-
YECKOro Py, AABNEHMIA, Pa3BNBAEMbIX BEHTUAATOPOM, NOTPEGNAEMON MOLHOCTN N, NONHOTO 1) U CTAaTUYECKOrO
ng KM ot npon3soanTensHOCTM Q NpU ONPEAENEeHHON NNOTHOCTKM rasa p Nepes BXOAOM B BEHTUNATOP W
MOCTOAAHHOW YacToTe BpalleHus n ero pabodvero koneca. Ha rpadmkax gomkHbl ObITh YKa3aHbl pa3MepHOCTH
aspoamMHamMuyecknx napameTpos. PopmMynel ANa pacyeTa a3poanHaMU4eCKUX NnapaMeTPoB NPUBEAEHDI B MPU-
noXeHuu A.

MpumevaHusn

1 HonyckaeTcs NMocTpoeHne a3pofuHaMU4ecKon XapakTepucTUKn Npu YacToTe BpaLlleHUs, 3MeHsIOLLEACS B 3a-
BMCUMOCTM OT NPOU3BOAUTENBHOCTH, C YKasaHWeM 3Tol 3aBMCMMOCTU N(Q) Ha rpadpuke. BMmecTo KpuBbIX pg, (Q) U ng(Q) Ha
rpacuke MOXeT yKa3biBaTbCs TONbKO KpUBas ANHAMUYECKOro AaBneHnsa py, (Q) BeHTunaTopa.

2 [onyckaeTcs npy NocTpoeHUn aspognHaMu4eckoi xapakTepucTUkn Kpusble pg,(Q), Py, (Q) U ng(Q) He yKasbiBaTb.

3 B kavecTBe npumMepa pasmepHas aspoguHaMudeckan XxapakTepucTuka BeHTUNATopa npuBefeHa Ha pucyHke b.1
B NpunoxeHuu b.

7.2 Bespa3mepHbIMU NAapaMeTpamMn BEHTUNATOPOB ABNAIOTCA KOI(PMULMEHTbLI NPOU3BOAUTENBHOCTY O,
MOJTHOTO \, CTaTMYECKOTO g M AUHAMUYECKOTO Yy AABAEHUA, A TAKOKE NOTPEONAEMON MOLLHOCTY A. POPMYIib
Ans pacyeta 6e3pasmepHbIX NapameTPOB AaHbl B NPUNOXKEHUN A,

MpumMeyaHune — B kadyecTBe NpuMepa HespasmepHan aspognHamMmudeckas xapakTepucTuka BEHTUNATOPa Npu-
BefeHa Ha pucyHke b.2 B npunoxeHuu b.

7.3 AapogmHamuyeckne xapakTepucTUku BEHTUNATOPa AOMHbI ONPEAENATLCA N0 4aHHbLIM adpoauHa-
MUYECKUX UCTIbITaHMIA, NpoBeaeHHbIX B cooTBeTcTBUM ¢ FTOCT 10921 unu ISO 5801 [2] ¢ ykasaHueM oaHOro U3
YeTblpex TUMNOB CTAHAAPTU3UPOBAHHbLIX YCTAHOBOK NO pasgeny 6.

7.4 [InA BEHTUNATOPOB, CO3AAIOLNX NONHOE AaBfieHue p,, Npesbilaiowee 3 % or abconoTHoro non-
HOrO [@BMNeHuUs NoToka p, nepea BXOAOM B BEHTUNATOP, NPU pacyeTe NapaMeTPoOB a3pOAMHAMUYECKUX Xa-
pakTepUCTUK AOMMKHbI BBOAUTLCA MOMPABKW, YYUTbIBAOWME CHMMAEMOCTb NEPEMELLAaeMOoro rasa CorfacHo
MOCT 10921 unu ISO 5801 [2].
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7.5 Y BEHTUNATOPOB, NpeaHasHa4YeHHbIX Anst paboTbl C NPUCOEAMHSIEMON K HUM CEeTbio, 3a pabouuni
Y4acTOK XapakTepPUCTUKM I0MKHA NPUHUMATLCA Ta €€ YaCTb, HA KOTOPOIt 3Ha4YeHne nonHoro KMAon = 0,91,
Ha pabouem yyacTke gomkHO obecneumBaTbCa yCnoBme ycTonumson paboTbl BEHTUNATOPA.

7.6 OnsA BeHTUNATOPOB, paboTaloLLmMX NPy pasnuyHbIX YaCcTOTax BpalLeHUs, AOMMKHbI NPUBOAUTLCA pa-
Gouue y4acTku KpuBbIX AaBneHus p, (Q), NOCTPOEHHbIE B NOrapudmMm4eckom mMaciutabe, Ha KOTOPbIX AO0IMKHbI
ObITb HAHECEHb! NIMHMU MOCTOAHHbLIX 3HadYeHun KA, n, MmowHocTn, N, U ykasaHbl OKPY>XHas CKOPOCTb, U, U
yacToTa BpaLleHus, n, paboyero koneca.

MpumeyaHune — B kavecTBe npumepa pasMepHbIe adpOfNHAMUYECKME XapaKTepUCTUKN BEHTUNSTOPa Npu
pa3Hoii YacToTe BpalleHus paboyero Koneca npuBefeHsl Ha pucyHke B.3 B npunoxexun b.

7.7 Ona BEHTUNATOPOB, UMEIOLLMX NMOBOPOTHbLIE NTONaTKK paboyero Kkoneca unm HanpaensoLWEro anna-
paTta*, LOfKeH NPUBOAUTLCA CBOAHBINA rpachuk aspoanHaMUUECKUX XapakTepUCTUK, COOTBETCTBYIOLLMX pas-
HbIM YrMam yCTaHOBKM NOBOPOTHBIX JTIONATOK B, C HAHECEHHLIMM HA HEM TMHNAMM NOCTOSIHHLIX 3Ha4eHni KM,

MpumedvaHune — B kayecTBe npumepa GespasMepHble aspogUHaMUUeckue XapakTepUCTUKU BEHTUNATOpa C
pa3HbIMM YramMu ycTaHoBKYW NlonaTok pabodero koneca 6, NpuBesieHsl Ha pucyHke 5.4 B npunoxernu b.

7.8 lMepecyer aspoanHaAMMYECKUX NapaMETPOB reOMeTPUYECKU NOLOOHbLIX BEHTUNSTOPOB NPU U3MEHE-
HUM AMameTpa U 4acToThbl BpaLleHus pabodero koneca npoBoasT no hopmynam, NPUBEAEHHbLIM B NMPUNOXKe-
Humn A.

8 AKyCcTUuYeCKUe XapaKTepUCTUKU

8.1 AKyCTMYeCKMe KadyeCTBa BEHTUNATOpPa AOSMKHbI OLEHMBATHLCA MO LUYMOBLIM XapakTepuCTUKaM,
ONpeAensioLwmMM 3aBMCUMOCTb 06LLEro, L, NI KOPPEKTUPOBAHHOIO L, s YPOBHSI 3BYKOBOW MOLUHOCTH OT NpO-
U3BOAUTENLHOCTHU, Q, BEHTUNATOPA HA paboyem ydacTke a3poauHaMUYECKON XapaKTEPUCTMKN U CNEKTP Wyma
B BUZE TabnuLbl OKTABHbIX UMW TPETLOKTABHbLIX YPOBHEI 3BYKOBOM MOLLIHOCTM L ,; HA PEXMME MAKCUManbHOO
3HaveHua K4 npu onpeaeneHHon NAOTHOCTU ra3a p nepen BXOAOM B BEHTUIIATOP M NOCTOSHHOW 4acTtoTe
BpawleHus n paboyero koneca (cMm. FOCT 31353.1).

Mpumevyanus

1 HonyckaeTcs onpefensTb LYMOBYIO XapaKTepUCTUKy Ha OAHOM pexnmMe paboTbl BEHTUNSTOPA, COOTBETCTBYIO-

LieM MakcumarisHoMy 3HadeHuto K.
2 BkayecTBe NpuMepa aKycTMYecKasi xapakTepucTuka BeHTUNATopa npuseAeHa B Buae Tabnuubl 6.1 npunoxenus b.

8.2 AkycTMuyeckue xapaKTepuCTUKM BEHTUNATOPA NPU PasHON 4acToTe BpaLleHusi pabouero koneca mo-
ryT NPMBOAMTLCH B BUAE NIMHUI MOCTOSIHHBLIX 3HAYEHWIA YPOBHA 3BYKOBON MOLLIHOCTM COBMECTHO C a3poauHa-
MUWYECKUMMU XapaKTepPUCTUKaMU BEHTUNSATOPA.

MpumeyaHue — B KadyecTBe NpUMepa akyCTUHECKUE XapaKTePUCTUKWN BEHTUNSATOpa NpU pa3Hoii YacToTe Bpa-
LeHus pabouero koneca npusegeHsl Ha pucyHke B.3 npunoxeHus b.

8.3 AKycTMuyecKue xapaKkTepUCTUKU AOMMKHbI ONPEeAensaTbCA N0 AaHHbIM aKyCTUYECKMX UCTIbITAHWUN, NPO-
BeAeHHbIX B cootBeTcTBUMM ¢ TOCT 31353.1, NOCT 31353.2, NOCT 31353.3, NOCT 31353.4 ¢ ykasaHuem
OJHOrO U3 YETbIPEX TUMNOB CTaHAAPTU3MPOBAHHBLIX YCTAHOBOK (CM. pasaen 6).

8.4 lMpu ucnbiTaHMAX ONpeaensioT OTAENbLHO LLYM Ha BXOAE B BEHTUNATOP (in), HA BbIXOAE U3 BEHTUNS-
Topa (out) U Wym, nsny4aeMblii KOPMYCOM BEHTUNATOPA (cas). Micnonb3yioT cneayioLylo cucteMmy 0603Have-
HUI 12 ypOBHEN 3BYKOBON MOLHOCTH Ly, ANSA PA3NUYHLIX KOMMNOHOBOK BEHTUNATOPOB, KOTOpPas NpuseaeHa B
Tabnuue 8 (cM. Takke MOCT 31353.1).

8.5 [lnA BEHTUNATOPOB, MMEIOLLUX MOBOPOTHLIE NONaTku paboyero Kkoneca unv HanpaensoLWero anna-
paTa, LUyMOBbI€ XapaKkTepuCTUKKU AOIMKHbI ONPEeAEnsTbCA NPU BCEX Yrnax YCTAHOBKMU 1ONaTtok U NpUBOAUTLCA
B BUAE CBOAHOrO rpacdmka u tabnu.

8.6 MepecueT aKkycTU4ECKUX MapameTpoB reOMEeTpUYeckd NOAOOHbIX BEHTUMASATOPOB NPU U3MEHEHUM
AunameTtpa u 4acToTbl BpaLleHus paboyero koneca npoBoasT no hopmynam, NpMBEAEHHbIM B NPUNOXKEHUN A.

* OnpepeneHune K aToMy TepMUHy ycTaHoeneHo B FTOCT 22270.
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Tabnuya 8 — Cucrema 0603Ha4eHU ypOBHEN 3BYKOBOW MOLLHOCTH

Homep OBosHaveHune HavmeHoBaHWe ypoBHA 3BYKOBOW MOLLHOCTU

1 Ly (A, in) YpoBeHb 3BYKOBOW MOLLHOCTW Ha cBOGOAHOM BXoAe Npu KOMMNOHOBKe Tuna A

2 Ly (A, out) YpoBeHb 3BYKOBOW MOLLHOCTW Ha cBOGOAHOM BbIXOAE NPU KOMMNOHOBKe Tuna A

3 Ly (A, tot) O6LWKit ypoBeHb 3BYKOBOWM MOLLHOCTU NPW KOMMOHOBKE TUMa A (BKNHOYas LWyM BX0Aa, Bbl-
Xofa, koprnyca BEHTUNAToOpa 1 Nprueoaa)

4 Ly (B, in) YpoBeHb 3BYKOBOW MOLLHOCTW Ha cBOGOAHOM BXofe Npy KOMMNOHOBKe Tuna B

5 Ly (B, intcas) | YpoBeHb 3BYKOBOW MOLLHOCTU Ha CBOBOAHOM BXO/€ NMOC YPOBEHb 3BYKOBOI MOLHOCTH
npu KoMNoHoBKe Tuna B

6 Ly (B, out) YpOBEHb 3BYKOBON MOLLHOCTU, U3fly4aeMoOl U3 HarHeTaTenNbHOro BO34yX0BOAa NpW KOM-
noHoBKe Tuna B

7 Ly (C, in) YpoBeHb 3ByKOBOW MOLLHOCTU, U3Sly4aeMoi 13 BcackiBaloLLero Bo3gyxosoga npu Komno-
HoBke Tuna C

8 Ly (C, out) YpoBeHb 3BYKOBOW MOLLHOCTW Ha cBOGOAHOM BbIXOAe Npu KOMNoHoBKe Tuna C

9 Ly (C, out+cas) | YpoBeHb 3BYKOBOI MOLLIHOCTU Ha CBOGOAHOM BbIXO/ € MIOC YPOBEHbL 3BYKOBOW MOLLIHOCTM
Kopryca BEHTUNSATOpa npu KoMMoHoBke Tuna C

10 Ly (D, in) YpoBeHb 3BYKOBOW MOLLHOCTU, U3Sy4aeMoi 13 BcackiBaloLLero Bo3gyxosoga npu Komno-
HoBKe Tuna D

1 Ly (D, out) YpoBeHb 3BYKOBON MOLLHOCTU, U3My4aeMoil U3 HarHeTaTenNbHOro BO34yX0BoAa Npu KOM-
noHoske Tuna D

12 Ly (D, cas) YpOBeDHb 3BYKOBOW MOLLHOCTU, U3ry4aemMoi KOprycoM BeHTUNsATopa Npu KOMMOHOBKE
Tna

MpuMeyaHue — [ns 0603HaYEHUSA YPOBHEN 3BYKOBO MOLLHOCTU B TPETHOKTABHBIX UMK OKTaBHbIX Monocax B

ab unu gbA NCMONb3yKT COOTBETCTBYHOLLUME NOACTPOYHbIE NHAEKCHI.
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MpunoxeHue A
(cnpaBoyHoe)

dopMynbl ANA BLIMUCIIEHUS] OCHOBHbLIX NapaMeTpoB

A.1 TonHoe AaBneHne BeHTUNsITopa P, MNa, onpegensioT no dopmyne
Py = Po2 ~ Por: (A1)
rae pg, — MONHoe abcoroTHOe AaBreHne Npu BbIXOfe U3 BeHTUNATopa, MNa;
Pgq — NonHoe abcorntoTHoe AaBneHune npu Bxoae B BeHTMNSTOP, Ma.
A.2 [InHamudeckoe flaBneHne BeHTUNATOPA py, , MMa, onpepensiot no dopmyne

1 Q 1
Pav = E”[FB] = 5pc, (A2)

roe p — NNoTHOCTG rasa, Kr/m>;
Cg — CpefHepacxXofHas CKopOCTb NOTOKa NpU BbIXOAE M3 BEHTUNATOPa, M/C, onpeaenstoT no dhopmyre
cg = Q/Fg, (A.3)

rae Q — Npon3BoANTENBHOCTb BEHTUNATOPA, M3/C;
FB — nnowjajb BbIXO4HOIo OTBEPCTUA BEHTUIIATOPA, M2.

Mpwn ckopocTu cg Gonee 50 M/c creayeT BBOAWUTL NOMPaBKM, Y4NUTHIBaIOLME CXXUMAEMOCTL rasa B COOTBETCTBUU C
MOCT 10921.
A.3 CraTuyeckoe aasneHue onpegenstor no popmyne
Psy = Py~ Pay- (A.4)
A.4 OKpyxHYI0 CKOPOCTb OMNpeaensatoT no popmyrne

nDn
u=—— A5
60 ' (A-3)
rae D — puametp pabouyero koneca, M;
n — YacToTa BpallieHusi paboyero koneca, MuH!.
A.5 KoadpdpuumeHT npon3BogUTENbHOCTU BEHTUNSATOPa oNpeaenstoT No dopMyre
Q
=g (A.6)
rae F — nnowagb kpyra guameTpom D, M2, onpeaensioT no copmyrie
nD?
F= 4 (A7)

A.6 KoadbdpuumMeHTLl MOMNHOrO , CTaTUYECKOIO Vg, AUHAMUYECKOTO Wy laBNEHMNin BEHTUNSTOpa Ge3 yyeTa BNUSHUS
CKUMaeMocTu onpeaensiot no hopmynam

2
y="P, (A8)
pu
_ 2pSV
Ys pU2 ) (A.9)
= 2pdv
Yy e (A.10)

A7 KoadbpnLMeHT MOLLIHOCTH, NOTpebnsaeMoi BEHTUNATOPOM, ONpeAenstoT no ¢opmMyne

2N
A=—rg, (A.11)
pFu

rae N — MowHOCTb, NoTpebnsaeman BeHTUNATopoMm, BT.
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A.8 TMonHbli KMNQ BeHTUNATOPa onpeaenstoT no gopmMyne

=GP _bv (A12)
N A
A.9 Crtartudeckuii KMNO sBeHTunaropa onpeaensitot no gopmMyne
ng = Isr _ Vs (A13)

N A

A.10 MepecdeT aspofHaMUYECKNX XapaKTePUCTUK rEOMETPULECKM NOLOOHLIX BEHTUIIATOPOB Ha gpyrue 4acToTbl
BpaLleHus n', AnameTpbl paboynx Konec U NNOTHOCTU NepemMeLLaeMoro rasa p 6e3 nonpaBok, YHYUTHIBAOLWMX USMEHEHWE
yncna PeiiHonbaca 1 BNUAHWUA CKMMaeMOCTH, NPOBOAAT No hopMynam:

a-n(zT(EI)

w2 )
Psv = Psy n D o) (A.15)
, n( 2 DI 2 pl
Pav = Pdv (F] [Bj [Ej (A.16)
’ 4 3
H
- n! 3 DI 5 pl
v-n(3) (3] (5) A
n'=n, (A.19)
Mg =MNg» (A.20)

A.11 Tpn nonHbIX AaBNEHUSX py, NpeBbillalownx 3 % 3Ha4eHus aGCoNioTHOrO MOMHOTO AaBreHUsi NoToka Po,
nepes BXOAOM B BEHTUNATOP, B copmynax (A.6)—(A.18) BBOAATCA NONpaBKK, yYuTbiBaOWMNE BIUMSIHUE CXUMaAEMOCTU
cornacHo MOCT 10921.

A.12 TlepecyeT aKyCTUHECKUX XapaKkTepUCTUK reOMeTpu4ecku NogobHbLIX BEHTUNATOPOB 6e3 nonpaBok, yYnTbIBaKo-
LUMX U3MeHeHWe Ymncna PeiiHonbAca U BNMSHWE CKMMaeMOoCTH, NPOBOASAT No opMynam:

L, =Ly +501g7 + 70192, (A21)
n D
' nl Dl
4 nl
f :fF' (A.23)
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MpunoxeHue b
(pekomeHayemoe)

MNpuMepbI NpeacTaBreHUst a3pPOaMHAMMYECKUX U aKYCTUYECKUX XapaKTePUCTUK BEHTUNSITOPOB

B HacTosLleM NpunoXeHWn nNpuBefeHbl B Ka4eCcTBE NPUMeEpPa pasnnyHble BO3MOXHbLIE BapuaHTbl NpefcTaBneHuns
a3pofUHaMUYECKUX N aKyCTUYECKUX XapaKTepUCTUK BEHTUNATOPOB (PUCYHKK 5.1—5.4).

n
\n

// \ 08—

\
L— ‘X
1500 \N—10.6

__/'—\
\\\P\,
1000 N 0,4— N, kBt
p&
3

py. MNa

N
e |
500 // 02-4,0
0 Jo
0 1,0 2,0 3,0 4,0 Q mc

PucyHok B.1 — PasMmepHasi aspoagnHaMU4eckasi XxapakTepucTuKa BEHTUNATOpa MpW MOCTOSHHOW YacToTe BpalleHusi 1
HOpManbHOW NIIOTHOCTM NepemMeLlaeMoil cpefbl C BblLENeHHBIM NONYXUPHEIM WPUEHTOM pabounM yHacTKOM C BbICOKUM
KnAa
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n
\\ 0
\ns
0,6
v \
_/\—\
0.8 ~. < 0,4
7 \ A
0,4 0,164 0,2-
L~ \
o lo
0 0,08 0.16 024 ¢

PucyHok B.2 — beapa3mepHas aspoanHaMmyeckasn XxapakTepucTika BEHTUNATOpa € BbIAENEHHBLIM NOMYXUPHEIM
Wpudgtom pabouum ydacTtkoM ¢ Beicokum KMo
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PucyHok 5.3 — Pa3aMepHble aspofuHaMUieckue U akyCTUHeCcKUe XapakTepucTUKUN BEHTUMSITOpa NpU pasHoii yacToTe
BpalleHuUs pabGoyero Koneca nNpu HopMarnbHOW NIIOTHOCTU NepemelLaeMoii cpegbl
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PucyHok B.4 — Beapa3smepHble aspoauHaMUYeckne XapakTePUCTUKU OCEBOTO BEHTUNATOPA NpU PasHbIX yrnax 6,
YCTaHOBKM JIONaTok paboyero koneca

AkycTuueckasn xapakTepucTika ManorabapuTHOrO paavanbHOro BEHTURSITOPA Npu uyacToTe BpaileHna 870 My~
npuseaeHa B Tabnuue B.1. McnbiTaHus NPOBOAUNKUCL Ha YCTAHOBKE TUNA A METOAOM OXBaTbIBAIOLLEH MOBEPXHOCTU NO
FOCT 31353.3. B Tabnuue b.1 npuBeaeHbl KOPPEKTUPOBaHHBIE YPOBHN 3BYKOBOW MOLUHOCTU Lyyzs B OKTABHBIX NOMAOCAX
4acToT, @ Takke KOPPEKTUPOBaHHBLIN OOLWMIA YPOBEHb 3BYKOBOW MOLHOCTN Ly, Ha pexvMe, COOTBETCTBYIOWEM MaKcu-
manbHoMy 3Hauenmio KMNL seHtunsaTopa. YpoBHu WyMa onpeaenanuck Ha Bxoae B BeHTURsATop Ly, (A, in), Ha Bbixoae u3
BeHTUNATOpa Ly, (A, out) U nanyyaembiii kopnycom BeHTunsitopa Ly, (A, cas).

Tabnuua Bb.1— AkycTMueckas xapakTepucTuka BEHTUnsTopa

YpOBEHb 3BYKOBOW MOLUHOCTH Lyyz4 B OKTABHBIX NOROCaX yactor, My
O6osHaueHusi | Liya, ABA
63 125 250 500 1000 2000 4000 8000
LA, in) 77 66 68 67 67 70 72 66 58
Lin(A, out) 83 69 71 72 76 77 78 73 63
LA, cas) 69 55 59 59 65 63 61 56 49
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BuGnuorpadua

[1] 1SO 13351:2009 Fans — Dimensions
[2] 1ISO 5801:2007 Industrial fans — Performance testing using standardized airways
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YK 697.92:006.354 MKC 23.120 OKI1 48 6100

KntoueBble CroBa: BEHTUNATOPbI MPOMbILLTIEHHbIE, AMaMETP pabGoyero Koneca, pasmep BeHTUNSTopa, dnaH-
Ubl Kpyrnble, chnaHubl NPSAMOYToSibHbIE, PAALI NPEANOYTUTENbHBLIX YUCEN, aspOAUHAMUYECKUE NapaMETphbI,
aKyCTUYECKNE NapameTpbl
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