N3BECTHII
TOMCHOI'O OPAEHA TPYJAOBOIrO KPACHOI'O 3HAMEHH
IMNOJHUTEXHUYELCROTO MHCTHTYTA umenn C. M. KHPOBA

Tom 212 1971

BEHTUJASUNOHHDBIN IHYM B 3AKPbBITbIX Ob1YBAEMbIX
ACUHXPOHHBIX 3JEKTPOABUIATEJIAX

3. A. KuunenbGepr

(I1IpencraBneHa Hay4yHbIM CeMHHApoM Kadeap 3/eKTPHUYECKHX MalluH
U o0LIeH 3JI@eKTPOTEXHHUKH)

YpoBeHb liyMa W BHOpaUUH B 3JEKTPOJBUraTeJsiX 3aBUCAT OT MHOKe-
CTBA PAa3JMUYHbIX TPHYHH, B3aHMOCBS3AHHBIX APYr ¢ ApyroM. B kaxmom
OTAEJBHOM CJydyae Lea1ec000pa3HO HAXOAHTh H aHAJM3HPOBATbH ODIEJbLHO
KaxK/yl0 COCTABJSIONLYIO IIyMa ¢ TeM, 4To0bl ObllI0o sicHee, KaKyl0 H3 HUX
HeoOXOAUMO B NEePBYIO oyepedb YMeHsmaTb. OOLENnpUHATO pasIensTh
OCHOBHble MCTOYHWKHM IIyMa U BUOPaAlMM 3JE€KTPHUECKUX MAlUHH Ha TpU
KJacca:

a) BEHTHJSIIIHOHHbIE LIYMBI;

6) MeXxaHUuYeCKue IIyMbl U BUOpaluu;

B) MarHUTHbIE IIYyMbl U BUOpPALUH.

Jist oXxJiaXKJIeHHsT aCHMHXPOHHBIX 3JeKTpPOJABUTraTe]ed, Kak MpaBH.IO,
NPUMEHSIIOTCST pPajHaJjibHble BEHTHJSTOPbL. AHaJIW3 LIyMa ABHraTesell, cHat-
KEHHBIX TAKUMH BEHTHJATOpAMH, MOKA3bIBA€T, UTC 3JeMEHT BEHTHJSTOPA
NIpU BpaUleHHH H3/A€T IIYM 3aBUXPEHHUS C HEeNPePbIBHBIM CHEKTPOM YacTOT.
A1oT wWyM SBJsSETCS Pas3’ipazKaloUUM OCOOEHHO B MECTe YCTAHOBKH 3JEKT-
pHYeCKOli MaIIHHBI, TOCKOJIBKY OH oOpasyencs u Tepelaerncs HEMmOCpPeICT-
BEHHO yepe3 BO3/JYX, a He uepe3 BHOPAUWIO MEeXaHHYEOKUX YACTeH MalIHMHBI.
YacToTsl uryma, NpPOM3BOJIMMONO 3JE€MEHTAMH BEHTUJISITOpa € Z JOMACTSIMU
U BpalleHHeM n 00/MHH, ONpeaesioTcss COOTHOLIeHHeM
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k — 1es10e YHCJ10, YKa3bIBalolLlee Ha MOPSIIOK IapMOHUKH.

IToMuMO 3THX 4acTOT, BEHTHUJSATOP CO3/aeT BUXPEBOIl IIYM C HelpPepbis-
HBIM CHEKTPOM B I0JOCe OOJBUINX YACTOT H3-3a H2MEHEHHS CKOPOCTH Teue-
HUS BO3JyXa BA0Jb Joiacreid. [Ipy obTeka€un BO31TyXOM IIUTAa H KOpHyca
ABHUTaTe ]si Ha TMOBEPXHOCTH, B ‘MECTaX HEPOBHOCTEH H BBICTYIOB MOSBJsET-
cst GOJIbLIOE YHCJAO JHHHHA 3aBHXPEHHUS, TOPOKAAIOUNIUX IIYM B LIHPOKOM
namnasoHe 4acToT.

OcobeHHO HeNmpHUSATHEI IIyM (THIA CHPEHBbI) MOKET MOSBHTbCH y HEKO-
TOPBIX BEHTHJATOPOB IIPU yJdape BO3AyXa O 3aKpelJIeHHble MPensTCTBHA,
€C/TH PaCcCTOSIHHE MerKJ1y BEeHTUJIATOPOM H HEeMOJBHIKHOH YaCThIO CAUIIKOM
MaJo.

OT0 KPUTHYECKOE PACCTOSTHHE BO3PACTAeT ¢ VBEJIHUSHHEM OKPYKHOII
ckopocTd. Takue ABME€HHA TPH NPOEKTHPOBAHHH HEOOGXOJUMO YUHTBHIBATD.

Hampuvep, ansa saekrpomsurarens #a 12000 o6/MuH BMeCTo 0OGBIMHO
PEKOMEHJyeMOro pacCTosiHus, paBHOro nmpumepuo 159% or BHemmero aua-
MeTpa, C YyUYeToM YKasaHHOTo 3¢dekTa, 3T0 paccTosHHEe HEOOXO0AUMO yBe -
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ynBath 10 20259 wuaum COOTBETCTBEHHO VMEHBIIATH BHEIIHHH IHAMETP
BEHTHJISATOPA.

Kpowme Toro, ouenp G0JblOe BJAUSIHKWE Ha MpUpony 0Opa3oBaHHs BEHTH-
JALMOHHOTO IIyMa OKa3biBaeT BHXpeoOpasoBaHHe HA BXOJHOM OTBEPCTHH
koxKyxa. [IpaBuabnblil BBIGOP AHaMeTpa U KOH(QUIypalMH BXOLHOIO OTBEp-
CTYs KOXKyXa — BazkHBIil (AKTOp YMEeHbLUEHHS BeHTHJAALHOHHOIO lIyMa.

[Ipu nMpoeKTHPOBAHHHU M JOBOJKE 3JeKTPOABUraTesel Aasi npuOIHKeH-
HOH OLUEHKH yPOBHS BEHTUJAALMOHHOTO ILIyMa, CO2JaBaeMOro IeHTPo6Gex-
HbIM BEHTHJATOPOM, LeNecoo0pasHo MCMNOAb30BATh pPa3JUuHble IMIHPHYE-
CKHe COOTHOUIeHHS, HalJeHHble M2 NPAKTHUKH. MOXKHO CcuMTaTh, YTO CO3/a-
BA@MBIH IEHTPOOEHbIM BEHTHIATOPOM LIyM MPUMEPHO I[IPONOPIHOHAJEH
CKOPOCTH BpALl@HHS B IIECTOH CTeNeHW M NJOLIAJU JOMAaTOK B MePBOH CTe-
NeHH.

MHorja npuHUMAIOT, YTO TPU OKPYZKEHHBIX CKOpocTaX 10 50 m/cex BHI-
X01Hasi CWJa 3BYKa [PONOPUMOHAJbHA UYHUCAY OOGOPOTOB B MATOH CTENEHU
[1]. TIpu m3BectHom [1uaverpe Do ¥ CKODPOCTH N, BEHTHJSTOPA MBHTATEJSE
H3MEHEeHHE yPOBHS 3BYKOBODO [aBJIEHHS, MPOH3BOJAUMONO BEHTUJSITOPOM
APYroil mogoOHOM MAalIWHBI, BBIPAXKAETCH YpaBHEHHEM:

o n \B
AL, = 10 1g<TD-) +10 1g( ! ) ; (2)
0 \&0

rae Do — amamerp BeHTUJAATOpa, a=7; B=>5 Aas ckKopocrteii 10 50 it/cek,

B=06 uau 7 Tipu OKPYZKHBIX CKOpPOCTAX Goublie 50 n/cex.

C 1esabi0 W3yYeHHUS] BO3MOMKHOCTH YMEHBbILIEHHSI BEeHTHJ/ISIHOHHOMN
COCTaBJSAIOUIEH IIyMa 3a CYET H3MEHEHHS KOHCTPYKLUH BEHTUJSATOPOB Obl-
JY4 TIPOBEJeHbl 3KCNepPUMEeHTH Ha ABurarensx cepuy AO2.

HccnenoBanusi OBbLIH TOCTaBJIEHbB TAKUM 00pa3oM, UToObLi TpedyeMbiil
TenJocheM Obl1 oOecrneyeH NPU MHHHMAJbHOM JHAMeTpe BeHTHJASTOpa, #
neperpes 0OMOTKH CTAaTOpPOB [BHUraTeseil OCTaBaJscd HEM3MEHHBIM MPH pas-
JHYHBIX BeHTUJAsATOpax. Pazpabomka KOHCTPYKLIHH BEHTHJSITOPA OCHOBbLIBA-
Jach Ha TOM, YTO BO3AYUIHBIH MOTOK Yy MHOIOJONACTHLIX TapPeabYaTbiX BEH-
THIATOPOB OoJsiee yHOpsi0YeH M a3poAMHAaMHUYecKHe MOTePH MeHbIe, YeM
V BEHTHJAATOPOB 3- U 4-J0MacTHBIX, IpUMeHsieMbIX B HacCTOdlllee BpeMs,
Menpie a’poIHAMUYECKHe MOTEPH BEIYT K YMeHbIIEHHIO YPOBHS ILIyMa.

Bentuastopsl Aad HCCAELOBAHUHA H3LOTOBJSAANCH TapeabyaToro THIA
(yron mHaxsaona Tapenok 70°) ¢ YBeJIHYEHHLIM YHCJIOM JIOMATOK.

VccaenoBanusi MPOBOAHJIMCH HA JABYX H UYETBIPEXMOJIIOCHBIX  3JIEKTPO-
asurareasix cepun AO2 2, 3, 4 raGapura.

[To marepuasamM MCHIBITAHWI MOXKHO CIeJaTh CJAeAYIOIIHE BbIBOJbI:

1. DkcnepuMeHTaJIbHble JaHHblE TMOKAa3aJ/JH, 4TO TPUMEHEHHEe BeHTHJIS-
TOpa TapejbyaTONc THMA JaeT CHUKEHHe BeHTWJISAILHOHHOH COCTaBJSIONIEH
3BYKOBOTO JlaBJIEHHsI Ha HEKOTOPBIX YacToTax J0 7 06 Ha JABYXMOJIOCHBIX
yJeKTpoaBurarensx (puc. 1, 2, 3).

ITo ypoBHIO 3ByKa cHMzKeHHe Habawonaercs 10 3—2 d6. Hepocratouno
3 exkTuBHOe yMeHbIleHHe YPOBHS 3BYKa [0 CPAaBHEHMIO CO 3HAYNTENbHHIM
yMeHbLIeHHEeM 3BYKOBOrO JaBJEHHS Ha OTIAeJbHBIX YactoTax O0bACHSeDTCs
TeM, YTO KOHCTPYKIIMSI LIHTA U KOXKyXa He H3MeHslJach, CJe10BaTeJNbHO,
COCTaBJAIOLIME IIyMa 3aBUXPEHHS, Bbi3BaHHbIe HeTOABHUKHBIMU BBICTyTAMA
NOAUIUNHAKOBONO IIHTAa M KOH(HUNypalueii BXOIHOTO OTBEPCTHS KOXKYXa,
NDAaKTHYECKH He H3MEHHUJIHCD.

2. C TOYKH 3pEHHs TENNOBHIX XaPAKTEPUCTHK MOIKHO 3aKJIOUYHUTh, UTO
TapejbyaTble BEHTUJSATOPHI C YBEJWUYEHHBIM YHUC/IOM JOMATOK CO31aI0T Tpe-
OveMBblil TemJocheM MPH YJYYLIIGHHBIX aKyCTHYECKUX XapaKTepHCTHKaX.

3. AHajioruuHbie WCCASTOBAHHS IJISI YETBIPEXMOMIOCHBIX H LIECTHIIOJI0C-
HBIX 3JIEKTPOJBUTATEJNeH JaJd 3HAUUTEJbHO MeHbIHH 3(deKr, Tak Kak 1o
aGCOJIIOTHON BeJHYMHe BEHTHJSIUOHHAS COCTAB/AONIAs IIYMa 0Ka3ajach
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Puc. 1. CnekTporpaMMbl BO3AYIIHOTO IIyma 3JeKTpoaBurateasa A02-42-2

npu U=380 6, c. . — Y, =50 ey. /| — c BEHTHJIATOPOM OCHOBHOI'O HC-
NoJIHeHUA (3 JIomaTkH), 2 C BEHTHUJIATOPOM TapeabyaToro Tuma (8 Jo-
TMaToK)
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Puc. 2. CneKTporpaMMbl BO3AYLIHOroO IryMa djeKTpofsHratess A02-32-2

npu U=380 6, c. d. — Y, f=50 ey. /| — ¢ BEHTHIATGPOM OCHOBHOIOQ HC-
NoJIHeHHsA (3 JonaTku), 2 C BEHTHJISITOPOM TapesibuyaToro Tumna (6 Jsoma-
TOK)

NPUMEPHO TAKOW 7K€, UTO W TMOILiHMHHKOBASA M MarHUTHAS COCTABJISIOLIHE.
OT0 rOBOPUT O TOM, UTO AJS YAYUIIEHHS aKyCTHUSCKHX XapaKTepUCTHK
3/EKTPOJABUTATENeH C MEHbIIAMU 000pOTaMH HeoOX01uMC OOPOThCSl yKe CO
BCEMH COCTABJSIOUMMY 1IyMa.

PekomMeHJaluy 1O CHUXKEHUIO BEHTUJISILUHOHHOTO myma

Ha ocHoBaHuM 3KCIEePUMEHTANbHBIX JaHHbIX TO 3JeKTPOABUIATENSIM
AQO2 2, 3, 4 rabapuToB, a TaKKe HCCJET0BAHUH, MPOBEIEHHBIX MPH CO31a-
H¥H MaJIOIIYMHBIX 3JeKTpoABHUratesneil (ABUrarteseil JUMTOBLIX, ABUTaTe/el
(JIs] IPUBOJA JIMHOTHIOB W /Ip.), a TaKxkKe JHTEpPaTYpPHbIX MaHHBIX, /14
VMEeHbIIEeHHs BEHTU/ISLHOHHONO UIyMa MOXKHO PEeKOMEHIO0BATb CJAeIYIOIHE
MEepOTPUATHUS:
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Puc. 3. CnekTporpaMMbl  BCBAYMIIHOIO  HIyMa
anexTpojaBurarena A02-21-2 npu U=380 s,
c. 1. — Y, f=50 ey. 1 — c BEHTHIATOPOM OC-
HOBHOI'O HCIOJIHEHHA (3 JIomaTku), 2 — ¢ BeH-
THJIATOPOM TapenabyaToro THIHAa (8 JONAaToK)

1. Tlpu npuMeHeHHH LEHTPOOEKHBIX BEHTHJISITOPOB Haubosee 3ddex-
THBHBIMU ABJSIOTCST BEHTHJAATOPbl T4PEAbYATOrO THNA C YLJIOM HaKJIOHA
tapejks oT 65 10 80°. Boarmee U3 ykasaHHsIX 3HAUEHHH OTHOCHTCH K 60Jb-
wum ckopocram Bpauenus. (Hanpumep, mpu n0Boake 3jeKTpouBUraTesel
1ag aepeBooOpalbaTteizaiculeit mpoMbimienHocTd Ha 12000 o6/MuH 3KCne-
pUMeHTaJbHO MOoAOOGpaHHbIA yroJ HakaoHa B 78° okasascs Haubosiee mpH-
emnembiM). Jlomatky BeHTHJAATOpa Jyyule BCENO pacmoJaraTh BIOJb Ha-
IIPaBJE€HUS MOTOKA.

2. HanpaBasiioliie BO3AYIIHBIH NMOTOK JONATKH H Takhe A€TaJjH, KOTO-
pble MOTYT pPEe30HMPOBATh, Jy4llle BCErc H3TOTABJAUBATh U3 MiacTMacc, 0bJa-
NaIUX OOJbIIMM BHYTPEHHUM 3aTyXaHHWeM, YeM CTajb U aJlOMHHHE.

3. Octpble yrabl 1 pebpa, nomnajarolibe B CTPYIO BO3AVHIHOTO MOTOKA,
HeoOX0AMMO 3aKpyrasiTh. [JanKas MOBEPXHOCTE H CKPYIJIEHHBIE YIJbl 3¢)-
(hexTHBHO CNOCOGCTBYIOT YMEHBIIEHUIO NTYMOB 3aBUXPEHHUSI.

4, Jlnsi u3bexxaHusi CHJAbHBIX HIYMOB (THOA CHpEHbI) HEOOXOAHMO Bbi-
6upaTh pacCTOsiHHE OT BPAUlAIOIIUXCsH KPOMOK BEHTUIATOPA A0 HEMOJABHNK-
HBIX YacTell JOCTAaTOYHO GoabmuM — 15-+-25% oT anameTpa BeHTHJIATOpA.
ITpu 3TOM GosblIee pacCTOsiHHE COOTBETCTBYET OOJIbLIeH CKOPOCTH BpallleHHs.

5. BeHTH/ALIMOHHBIE OTBEPCTHs lleseco0OpasHo Orpax<aarh He MITAMIO-
BaHHOM MeTaJIJINYeCKOH peleTKOH, a MPOBOJOYHOH CETKOM.

6. Bo Bcex cayyasax HeoOXOAHMO CTPEMHTbCH B LEJASAX VMEHbIIEHHS
KOJTHYECTBA OXJIaXK1alolero BO3J1yXa 00ecreyuTh MHHHMAJbHbIe Tepenajbl
TeMnepaTypbl OT OOMOTKH K IOBEPXHOCTAM OXJaXKIEHHS.
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