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AnHOTanua

Henbio mauHO PabOTHI SIBJISIETCH IKCIEPUMEHTAIHHOE WMCCIEJOBAHNE AKYCTHYECKAX XAPAKTEPUCTUK
(ypoBHeii myma) Ha IUIOIIAJKE BBIXOZA KOPMOYOOPOYHOro KOMOAHA NpU Pa3/IMYHBIX PEKUMAX €ro paboThI.
Meronpl wCCIeIOBAHUST BKJIIOYAJN HATYPHBIE U3MEPEHWS YPOBHEH 3BYKOBOIO IABJIEHUS W SKBUBAJEHTHBIX
YPOBHEIl 3ByKa B TIOJEBBIX YCJIOBUSIX C WCITOJb30BAHNEM CEPTHMUIINPOBAHHBIX ITyMOMEPOB-AHATIN3ATOPOR
crmekTpa. V3MmepeHus TPOBOAWINCH i PA3INIHBIX KOH(puUryparuii paboraroriero ob0pyIoBaHUs: TOJBKO
JIBUTATEJIb, [IBUTATEIIb C OTIEJIbHBIMU arperaTaMu (MOJIOTHIbHBIH 6apabaH, BEHTUIISTOD, POTOPLI) U IIpU pabore
BCEX TEXHOJIOTMYECKUX arperaTroB OjHOBpeMeHHO. IlosiyueHHble IaHHBIE CPABHUBAJIUCH C TPeDOBAHUAMU
canurtapubix HopM (I'OCT, CaulluH). OcHoBHBIE pe3yJbTaThl MOKA3AIN, 9TO MPHU PA0OTE TOJIBKO JBUTATEJIS
9KBUBAJIEHTHBI ypOBeHb ImyMa mpesbimaer HopMmy (80 aBA) ma 59 nBA, nocruras 85,9 nBA.
IIpu BrutOYeHME Bcex pPabOUMX OPraHoB 3a(PUKCHPOBAHO MaKCHMaJjbHOe mpesbinienne Ha 154 nBA
(ypoBenb miyma cocrasusn 954 nBA). Haubosnee 3naumrTesnbHble NpeBbllleHUs HAOJIIOJAOTCS B CPEIHE-
M BBICOKOYACTOTHOM jmama3oHax (125-8000 I'm).  KopmoyOopouublii KOMOAiH ABIS€TCS WHTEHCHBHBIM
MCTOYHUKOM IIIyMa, CO3JAIOMIAM CYNIIECTBEHHOE IPEBBIIIEHNE JIOMYCTUMBIX YPOBHEH Ha IIONIAJKe BBIXOA,
YTO TOATBEPKIAET HEOOXOIUMOCTH COBEPIIEHCTBOBAHUST KOHCTPYKIIWIA MAIIUH ¥ TPUMEHEHUS JOTTOTHUTETHHBIX

CPeCTB ILyMO3aIUThL [ obeciiedenns: 6€301MaCHOCTU OEPATOPOB U IIEPCOHAJIA.

KurroueBbie cjoBa: ypoBHU IIyMa, KOMDAilH, aKyCTHYECKHE XapPAKTEPUCTUKH, CEJIbCKOE XO3SiCTBO,

YPOBEHDb 3BYKOBOI'O JaBJICHUA

Studying the Acoustic Characteristics at the Combine Harvester’s
Discharge Area

Krutova V.A.Y, Zavialov D.S.?
'D.Sc., Associate Professor, Acting Head of the Department of Mechanics
of Deformable Solids
2 Assistant of the Department of Mechanical of Deformable Solids
L.2Baltic State Technical University ‘VOENMEH’, St. Petersburg, Russia

Abstract

The aim of this work is an experimental study of the acoustic characteristics (noise levels) at the exit

area of a forage harvester under various operating modes. The research methods included field measurements
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of sound pressure levels and equivalent sound levels using certified sound level meters and spectrum analyzers.
Measurements were carried out for different configurations of the operating equipment: engine only, engine
with individual units (threshing drum, fan, rotors), and with all technological units operating simultaneously.
The obtained data were compared with the requirements of sanitary standards (GOST, SanPiN). The main
results showed that with only the engine running, the equivalent noise level exceeds the standard (80 dBA)
by 5.9 dBA, reaching 85.9 dBA. When all working parts were engaged, a maximum exceedance of 15.4 dBA
was recorded (the noise level was 95.4 dBA). The most significant exceedances are observed in the mid- and
high-frequency ranges (125-8000 Hz). The forage harvester is an intensive source of noise, creating a significant
exceedance of permissible levels at the exit area, which confirms the need to improve machine designs and apply

additional noise protection measures to ensure the safety of operators and personnel.

Keywords: noise levels, combine harvester, acoustic characteristics, agriculture, sound pressure level

Bsenenue

CeabcKoe X034HCTBO TPeJICTaBAIeT cODOM OJHY U3 KJIIOYEBBIX OTpacjeil SKOHOMHKH,
00eCIevnBAIONIYIO TPOIOBOJILCTBEHHYIO 0e30macHOCTh rocygapcTBa.  Ocobyio 3HAYUMOCTH
B IUKJIE CEJIbCKOXO34HCTBEHHBIX PAdOT uMeeT ybopouHas KaMianus, 3pOEeKTUBHOCTL KOTOPOi
BO MHOTOM OTPEJEeIsIeTcs TPYA0M KOMOAHHEPOB.

Pabora omeparopa xowmbaiiHa coOIpsizKeHa C CepbE3HBIMU IPOdheCcCrHOHATbHBIMI
BBI3OBAMH: €My HEOOXOJMMO OJHOBPEMEHHO VIIPABIATH CJI0KHOH TEXHHKON W BHU3yaJbHO
KOHTPOJINPOBATH KAYECTBO COOMPAEMOr0 ypoxKasi. DTO TpeOyeT HENpPECTAHHON KOHIEHTPAIUun
BHUMAHUS, & TAKYKe MEePUOIUICCKOrO MOKUIAHUS KaOMHBI — JII OCMOTPA ILIOMAJIKH BbIXOJA
KoMbaitHa.

CymecTBeHHBIM HeraTHBHBIM dakTopoM, BJAUATOTITAM Ha 3JI0POBbE
U TIPOU3BOIUTETHLHOCT KOMOAHHEPOB, BBICTYMAOT IIyM u BuOpamusa. OHH He TOJBHKO
IIPOBOIUPYIOT paspuThe MpodecCHoHaAMbHbIX 3ab01eBaHuil (BUOpAMOHHON 60JIe3HN, HEBPHTA
CJIYXOBBIX HEPBOB), HO W TNPUBOAAT K CHuUKeHnio sddektuBHocTn Tpyaa Ha 10-15 %.
[TockoJIbKY JIedTeIbHOCTh KOMOAWHEPOB HMeeT MIPUHIUIHAILHOE 3HAYEHHE I arpapHoro
CEeKTOpa, MHHUMH3AIUS BO3JEHCTBUS STHX BPEIHBIX (DAKTOPOB CTAHOBHUTCS 00A3aTe/IHLHOM
3a1a4eii.

O0630p JuTepaTyphbl MOKA3BIBAET, YTO CYMIECTBYIONNE METOINKH, AJTOPUTMBI, a TaK¥Ke
NPaKTHYECKUE PEKOMEHIAINK 10 CHUKEHUIO BUOPOAKYCTUYECKUX XapPaKTEPUCTUK B OCHOBHOM
KacaloTcsd BHYTPEHHErO IIIYMa, BO3HUKAIOIIETO BHYTPU KabOUH CEJIbCKOXO3AMCTBEHHBIX
mammun [1-9].  Torga Kak caHWTapHBIe HOPMBbI, TPHHSTHIE JJisi JAHHOTO BUJA TEXHHUKH,
perJaMeHTHPYIOT HOPMBI TIIyMa Ha ILJIOMIA/IKAX BBIXO/IA W HA PACCTOSTHUN 7,5 M o1 KoMbaitna |10)].

B mnacrogmeit pabore BIepBbie TPOBEJICHO JETATHLHOE HUCCAEIOBAHUE BHEITHETO
ImyMa KOpMOyOOpOUYHOro kKomOaiiHa MMEHHO Ha ILIOIIAJKE BBIXO/Ja — 30HE MEePHOIUIECKOrO
npeObIBaHus omneparopa. HoBu3Ha moaxoxa 3aKJI0YaeTcs B pa3ebHON OIeHKe BKJIAIA
KayKJIOT0 TEXHOJOTUIECKOTO arperarta (JBUTATENsl, MOJOTUIBHOrO OapafaHa, BEHTUISATOPA,
POTOPOB, HAKJIOHHO KaMepbl W YKaTKu) B 00l akycTudeckuii (oH.

1 Texumdeckoe onmcanme KOpMoyOboOpodHOro KombaiiHa n TpeboBaHUA K €ro
AKYCTUYECKUM XapaKTEePUCTUKAM

Kopmoybopounsbrii KOMOAaitH TPeJICTABIISIET coboit MHOTrOYHKIIMOHAJIBHY O
CEJTbCKOXO34UCTBEHHYIO MAIUHY, TPeIHA3HAYEHHYIO JIJId TOJHON MEeXaHW3aIuud IPOIecca
cbopa u MOArOTOBKM KOpMOB. (OH OCYIIECTBJIAET CKAIIUBAHUE, U3MEJBICHHE U IOIPY3KY
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B TPAHCIIOPTHOE CPEJCTBO CEAHBIX MJIM €CTECTBEHHBIX TPaB, a TakKe MoAOOp U M3MejbueHHe
MacChl U3 BaJIKOB. B oTimyune ot 3¢pHOYyOOPOYHOTrO KOMOaiiHa, OCHOBHBIM TPOJYKTOM SIBJISETCS
He 3epHO, a M3MeJRIEHHAs 3eJéHas Macca (CHI0C, CeHaxK), 9TO Oomnpeessier crernuduKy ero
pabouunx opranos. Ha pucynke 1 npuBejeHa TeXHOJOTHYECKAs cXxeMa KoMOaiiHa.

YHUBEepCATHLHOCT TAKOTO BH/Ia KOMOAWHOB JOCTHTAETCS 3a CYET WCIOIb30BAHUS
CMEHHBIX paboYux OpraHoB — KpOME KaTKd U HOAOOPIINKA, MOIYT YCTAHABIUBATHCS
CHeIua bHble TOJIOBKH JIjIg YOOPKU KYKYPY3bl, MOJICO/JTHEYHHKA U JIPYTHX KYJABTYP € OCOOBIMU
arpoTeXHUYECKUMHU TPeOOBaHUAME. DTO MpeBpalmaeT KoMOaiiH B KII0YEBOH 9JI€MEHT CHCTEMbI
TOYHOI'O 3eMJIEJIC/INS, CIIOCOOHBIN aIaTHPOBATHCA K PA3JIMIHLIM YCJIOBHSIM YOOPKH.

4120
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Pucynok 1 — Texnosorndeckast cxema KoMmbaiina: 1 — »kKarka; 2 — HAKJIOHHAsA KaMepa;
3 — kabuna; 4 — aBUrarTeib; 5 — u3MebdaloNuii bapaban; 6 — BeHTUIATOP; 7 — POTOPDI

C TOYKHN 3PCEHHUA aKYCTHKH, HMHTEpEeC HNPEeACTaBJIAIOT Y3JIbl, ABJIAIOIIUNECA OCHOBHBIMU
UCTOYHUKAMU IIIYMA:

— JIuraresib BHYTpeHHETO cropatust (4) — BBICOKOOGOPOTHBIN JTU3eIb ¢ Ty POOHAIYBOM,
CO3AIONINH MU POKOIIOJOCHBII IIIYM W IITYM BBIXJIOIA.

— Usmenpuatonuit 6apaban (5) u poropsl (7) — reHepUpyOT BHICOKOYACTOTHBIH TIYM
U PE3aHUU U yIapax.

— Benruasrop (6) — HCTOYHWK a3pPOJAUHAMUYECKOTO IIyMa, OOECIeUHBAIOTIHM
MHEBMOTPAHCIIOPTUPOBKY M3MEJIBIeHHON MACCHI TI0 CHJIOCOIIPOBO/LY.

— ZKarka (1) u HakIOHHAST KamMepa (2) — CO3AI0T MIyM npH paboTe pezKyIIero ammapara
U TPAHCIOPTHPOBKE cTelJIeil.

Kabuna omeparopa (3) sbinosHsier GyHKIMIO 3BYKOU3OJSIIUE, OJHAKO OLEPATOP
MepuoanvIeCKu MmoKugaeT ee AJId OCMOTPa TEXHOJOTHYICCKUX Y3JI0B, IIoABEPrasdAcChb BOS,ZLGﬁCTBI/IIO
BHEIITHET'O IITyMa.

Takum obpasoM, KOpPMOYOOPOUYHBIM KOMOailH mpejcTaBadgeT coOON  CJIOKHBIN
CeMbCKOXO3MCTBEHHBII arperar, coYeTalonnii B cede HeCKOJIbKO TeXHOJOTHYECKAX OIepaIuii,
OT CKalluBaHHA J0 IIOI'PY3KHU U3MEJbYEHHOH MAaCChI. BbICOKaH MHTEHCUBHOCTH pa6OTbI
U HaJIN4IMEe MHOXKECTBa MEXaHMYECKHX Yy3JI0B, TaAaKHX KaK ABUIaTEJIb, MOJIOTHJILHBIN 6apa6aH,
BEHTU/IATOP M POTOPBI, HEU30EXKHO COINPOBOZKIAIOTCA 3HAYUTEIbHBIM YPOBHEM IyMa. Y 4éT
AKYCTHYECKUX XapPaKTEePUCTHK B IPOIEcce IIPOCKTHPOBAHUS M IKCILIYATAIIMH KOMOAWHOB
SIBJISIETCST BAXKHBIM ACIIEKTOM I CO3JAaHUsT OE30MACHbIX VCIOBUH TPYIA OIepaTOpPOB.

CoBpeMeHHbIe CTaHAAPTHI W TpeboBaHHS K KOMOaHAM yIEJAI0T 3HAYHTEIbHOEe
BHUMaHNE€ UMEHHO 3allluTe OIlepaTopa OT IIyMa. Ka6I/IHa ABJIAETCA OCHOBHBIM IITYMO3alIIUTHBIM
COOpY’KeHHEeM, M ee KOHCTPYKIMS JOJKHA obecleduBaThb HE TOJBKO MEXaHHYEeCKYIO
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0€301aCHOCTh, HO 1 3(PPEKTHUBHYIO 3AIUTY OT IIyMa. DTO JOCTHIAETCS 3a CYET HPUMEHEHHSI
MHOTOCJIORHOTO OCTEeKJIeHN, YILIOTHUTEIeH, BHOPOU30JIUPYIONIEro Kpemienns: KabuHbl K pame,
a TaK2Ke CIeIIUaJIbHBIX 3BYKOIIOTJIOIIAIIINX MaTe€pUuaJJIOoB B OTJACJIKE BHYTPEHHUX maHeJ e,

BazKHBIM acIeKTOM sIBJISeTCS TaKrKe OIeHKa BHEIITHETO ITyMa, KOTOPBHI BO3IeicTByeT
Ha OTIepaTopa, MpH ero HaXOXKJICHUH Ha OTKPBLITOM yYacTKe paboUeil MIOMAa KN, OKPYKAIONTY IO
cpejly W nepcoHaJsi, paboTaroniuii BOJIM3u KomOaiiHa.

TpeboBanug K aKyCTHYECKHMM XapaKTEePUCTHUKAM Ha pabodmx MecTax KOMOailHOB
yeraHoByeHsl crangapramMu no mymy CanlluH 1.2.3685-21 [10], I'OCT 12.1.003-2014 [11],
I'OCT 12.2.019-15 [12] (Tabauna 1).

Tabmuna 1 — lomycTuMmble YpOBHE IIyMa Ha pabodux MecTaX M Ha PACCTOAHHHU 7,5 M OT OCH
IBUKeHUA KoMbaiiHa

Cpeane reoMeTpuaecKie YacTOTH OKTABHBIX MOJI0C, [l | Y POBHE 3ByKOBOIO jaB/jieHus, 1b

31,5 107

63 95

125 87

250 82

500 78
1000 75
2000 73
4000 71
8000 69

OKBUBAJEHTHBIN YPOBEHb 3BYKAa HA PabOYNX MECTaX W Ha PACCTOSHUU 7,5 M OT OCH
IBUZKeHns KoMOaitHa He Jo/KeH npesbimarh 80 1BA

[IpeBbilieHne JaHHBIX HOPMATHBOB TpeOyeT pa3pabOTKW Mep MO CHUKEHHWI0 MIyMa,
YTO MOJATBEPKIAET aKTYATbHOCTh JAHHOTO MCCJIe/TOBAHUSI.

2 Meroauka uzMmepeHnd ImrymMa KOpMoybopodYHOro kombaitHa

[Hesibl0 KCIEpUMEHTAIBHBIX WUCCJACTOBAHUN SBJILIOCH OIpEJIe/ICHHe YPOBHEH 3ByKa
U 3BYKOBOTO JIaBJICHHUS Ha ILJIOMIAJIKE BBHIXO/Aa KOPMOYOOPOUYHOTO KOMOaiiHa, NMpu pPa3/uaHbIX
pekuMax paboThl TEXHOJOIHYECKUX arperaTos.

3mepenns akyCruyecKux XapaKTePUCTUK 1POBOAMJIMCHL B IHOJIEBBIX  YCJIOBUAX
IKCILIyaTalluu  KOMOaHOB Ha 3KciepuMeHTaabHON ¢epme B Jlenunrpajckoii obJacTu.
WNcnbiTanns BHITIOJHSAIUCH MTOCJIEJI0BATEBLHO B JABYX KOHMUTYpaIUgX: MPU pabore KomOaiiHa
TOJIBKO C BKJIIOYEHHBIM JIBUTATEJIEM, & TAKKe C IMO3TAIHBIM MOJAKIIOYEHIEM TeXHOJIOTTIECKUX
arperaToB s OIEHKH WX BKJIaJa B OOIIME akycTudeckmit npodpuab. KoHTpob pabouux
mapaMeTpoB, BKJIOYas YacCTOTY OOOPOTOB JBUTaTe s W KHHEMATHKY pabOvYdX OpraHoB
koMOaitHa, MPOU3BOJAM/ICH HA OCHOBE IMMOKA3aHUN IMITATHOW CHCTEMbl MOHUTOPHWHIA, JAHHLIE
¢ KOTOPO# CYUTHIBAINCH HA WH(MOPMAIMOHHON MaHe/ M, paclo0KeHHOH B KabuHe onepaTopa.

3meperns TpPOBOAMIMCH B HOPMHPYEeMOM amana3oHe dactor 31,5-8000 I'm.
Jlns Kaxkgoro pexkuma paboThl KoMOaliHa BBIIOJIHSIOCH He MeHee MaTH H3MepeHHid,
JUIATE/IBHOCTD KaXKJIOT'O COCTaBJisjia He MeHnee 5 MuHyT. [Ipu mposejieHun ucnblTanuii ObLIu
CBEJICHBI K MUHMMYMY BHEITHUE UCTOYHHUKM Tryma. V3mepeHus NpoOBOAUINCH HA TLIOMIAJKE
BBIX0/Ia U3 KaOWHBI KoMOaiiHa, mpuueM MHUKPOMOH TIymMoMmepa, TpU MPOBEJICHUN U3MEPEHUI,
pacrioJiarajics Ha YPOBHE OpraHa CjIyXa olepaTopa.
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Pesyiibrarsl JanHbIX U3MepeHuil B 3aBUCHUMOCTH OT Pa3dpoca IMOJIyYeHHbIX 3HAYeHUi
YCPEIHSAIUCH CJICIYIONIHM 00Pa3oM:

— eCJIH Ppa3sHOCTb IOJYyYeHHBIX 3HaYeHHil MeHbmre 7 aBA, To cpenHee 3HadYeHHe
olrpeiessgeTcs 1mo (gpopmy.ie:

_ 1<
Lzﬁ;Li, (1)

rie Li— u3aMepeHHBI ypoBeHb 3ByKa, 1BA;
T — 4UCJI0 U3MepeHuil.
— ecJiu pa3HOCTH BhIMe 7 1BA, TO cpenHee 3HAUYEHNE ONMpeIesIeTCsI 10 (POPMYIIe:

L=101g» 10" — 10lg n. (2)
=1

Jlns  w3MepeHHil  MCHOMB30BAMUCH  CJAEAYIONNE  PA3HOBHIAHOCTH  IIYMOMEPOB:
¢ MukpodoraMu 1 BUGponpeobpaszoBaren (PUCYHOK 2), XapaKTePHCTHKH KOTOPHIX TPUBEIEHBI
B Tabaume 2. /g npoepku paboTOCIOCOOHOCTH IPUOOPOB HCIOJIB3YeTCd KaauopaTop IIyMa
u Bubpamun - akycrudeckuii « SALLNTA-K».

Pucynoxk 2 — I[IlymoMepsI, UCIOIB3YyeMbIe B X0O/Ie SKCIIEpUMEHTA

Tabmuna 2 — Ilepedens cpencTB nu3MepeHust

Nem/m HaunmenoBanme 3aB. Ne Mukpodon | llpeaycunureny
1 2 3 4 5

1 [MIymomep — aHAIU3aTOP CIEKTPA 110096 BMK-205 P200
3aB. Ne 6918 | 3aB. Ne 112671

2 [ITymomep — aHagm3aTop cuekTpa 120118 BK 4133 P200
«OxraBa-110A» 3aB. N 3aB. N 154329

32365

3 [ITymomep-Bubpomerp, anaauzarop | BA170428 BMK-205 P200
crekTpa «Jrodusnka-110A» 3aB. Ne 5538 | 3aB. Ne 175187

4 [IIymomep-BubpomMerp, aHaan3aTop | BA170427 BMK-205 P200
cuekTpa «Jdrodpusnuka-110A» 3aB. Nt 5942 | zaB. Ne 175191
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3 PesynbraThl u 06CyxXKaeHud

CuekTp myma Ha ILJIOMA/KE BBIXO/JA KOMOAWHA ¢ BBIKJIIOYEHHBIMH TE€XHOJOIMYECKHMU
arperaTaMu, TO €CTh TOJBKO C BKJIOYEHHBIM JBUTATEJEM TIPEJACTAB/IeH Ha PHUCYHKE 3,
MOKA3bIBAIOT OTCYTCTRBUE TIPEBBITIIEHHAS YPOBHS 3BYKOBOTO JIABJICHUA HA BCEX OKTaBaX JJIA BCEX
PacCMOTPEHHBIX U3MEPEHUH.

I, ab

3

»120.0

v

315 63 125 250 500 1000 2000 4000 8000 f,I'm

[

Pucynok 3 — CrnekTpsl IIyMa Ha ILIOMIAJIKE BbIX0/a KoMbaiiHa: 1 — caHuTapHad HOPMA;
2 — ¢ BKJIOYEHHBIM JIBUTATEEM

CHeKprI HIIyMa Ha IJIOIMaJKe BBIXOdA KOM6afIHa C YCTaHOBJIEHHBIMH TE€XHOJIOTUYI€CKUMUA
arperaTamMu, HNpeACTaBJICHHBIE Ha PHCYHKE 4, IIOKa3bIBAalOT OTCYTCTBUE B IEPBLIX OKTaBaX
IPEBBIIIEHNs YPOBHsI 3BYKOBOTO jasyenns (Y 3/1) i Bcex paccMOTpeHHbIX u3Mepenuil. lasee
OTMEYAIOTCA IIPEBDIEHUs I BCEX UCHBITAHUNA B KOTOPBIX OBLINM BKJIOYEHBI MOJOTHIbLHBIH
GapabaH, BEHTUIATOD M POTOPHI: Ha vacrore pauoil 125 ', HanGosbinasa (¢ BKIOYEHHBIME
JIBUTATEIEM, MOJOTUJILHLIM OapabaHoM, BEHTHJIATOPOM, POTOpAMU, HAKJIOHHONW KamMepoil u
JKATKOIi) pasHUIA MeKy CAHHTAPHOH HOPMOM ¥ MOJIyYeHHBIM yPOBHEM 3BYKOBOIO JaBJICHUS
cocrapyisger 9 1B, nHa dacrore 250 ', HamboJbIIad pa3HUNA MEXKJY CAHUTAPHON HOPMOW H
NOJIYYeHHBIM YPOBHEM 3BYKOBOro JaBieHus coctasiger 11 nb. B umntepsasne 500...8000 ['m
BEJIMYUHA TPEBBINIEHHs JOCTUTAET CBOENO MAKCHMAJBHOIO 3HaueHus, papuoro 10 n1b (Ha
gacrore 500 'y pocturaer 14 ab, 1000 I'm — 11 xb, 2000 I'n — 8 ab, 4000 I'y — 6 xb, nHa
qactore 8000 I' mpesbimenue cocrasiuser 5 15).

Ha pucynke 5 mpuBejeHa cpaBHUTeJIbHad THCTOIpaMMa 3HAUEeHWH SKBUBAJEHTHOTO
ypoBHs1 3BykKa (nBA) Ha miomaiake BbIXoJa KoMOaiiHA OTHOCHTEJIBHO YCTAHOBJIEHHBIX
CAHUTAPHBLIX HOPM.

N3mepenna mnokazaiw, 4YTO B Ccjaydae ¢ paboTaionuM JBHUTATEEeM 3HAYCHUE
SKBHBAJICHTHOI'O YPOBHS 3BYKa IIPEBBINIACT CAHUTAPHYIO HOPMY. J3HA4YeHUE SKBUBAJECHTHOIO
YPOBHS 3ByKa IpH pabodeM apuraresie paBHo 85,9 1BA, 4To mpeBbilnaeT 3HadYeHne CAHNTAPHOM
HOpMBI Ha 5,9 n1BA.

Ha pucynke 6 mupuBejeHa cpaBHUTeJbHas THCTOIpAMMa 3HaUYeHWH SKBHUBaJIEHTHOIO
YPOBHA 3BYKa (;LBA) Ha TIOMIA/IKEe BHIXOJa KOMOalHa C YCTAHOBJIEHHBIMHA TEXHOJIOTMIECKUMMA
arperaraMu OTHOCUTETbHO YCTAHOBJIEHHBIX CAHUTAPHBIX HOPM.
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Pucynok 4 — CriekTphl nryMa Ha IJIOMAIKE BBIXOAa KOMOAHA ¢ YCTAHOBIEHHBIMHI
TEXHOJIOTHIECKUMU arperataMu: 1 — caHUTapHasd HOPMA; 2 — ¢ BKAIOYEHHBIMU JIBUTATETIEM,
MOJIOTHJIBHBIM 0apabaHoM, BEHTHISTOPOM B POTOPAMHU; 3 — ¢ BKJIIOUEHHBIMHU JTBUTATEIEM,
MOJIOTUJIBHBIM GapabaHOM, BEHTHISTOPOM, POTOPAMU U HAKJIOHHOU KaMepoii; 4 — co BceMu

BKJIIOUEHHBIMU TE€XHOJOTTIECKUMHU arperaTaMu
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Pucynok 5 — DkBuBajieHTHbIE YPOBHHU 3BYKA HA ILIOMIAJKE BbIXO/a Kombaitna: 1 — canurapHast
HOPMa; 2 — ¢ BKJIIOYEHHBIM JBUTATEIEM

V3 u3mepenunit BUIHO, YTO BO BCEX CAyYadX 3HAUCHHUs] SKBUBAJEHTHBIX ypPOBHEH 3ByKa
HPEBBIIAIOT CaHuTapHylo HOpMYy. HauboJibliiee 3HaveHNe IKBUBAJIEHTHOI'O YPOBHS 3BYKa
JIOCTUTAETCS B CJIydae, KOrjaa Bcé o0opypoBanne KoMOaiiHa BKJIOYEHO, & UMEHHO KOHUIIUOHED,
JIBUTATEIb, MOJIOTHILHBINA OapabaH, BEHTUJLATOP, POTOPHI, HAKJIOHHAs KaMepa W PaBHO
95,4 1BA, 9T0 mpeBHIIIaeT 3HAUEHHE CAHUTApHO HOpMBI Ha 15,4 1BA.
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Pucynok 6 — DkBuBaJeHTHBIE YPOBHU 3BYKa HA TLIOMIAIKE BBIXOJA KOMOaliHa
C YCTAHOBJIEHHBIMU TEXHOJOTMYECKUMU arperaraMu: 1 — caHuTapHas HOPMa;
2 — ¢ BKJIIOYEHHBIMHE JIBUTATEIEM, MOJOTUILHLIM 6apabaHOM, BEHTHIATOPOM U POTOPAMU;
3 — ¢ BKJIIOYEHHBIMH JIBUTATEIEM, MOJOTUILHBIM H6apabaHOM, BEHTUISATOPOM, POTOPAMU |
HAaKJOHHOU Kamepoii; 4 — co BceMn BKJIIOYEeHHBIMU T€XHOJOTMYEeCKHUMU arperaTaMu

[IpoBenéunbie WCCACIOBAHUSA JAEMOHCTPUDPYIOT 3HAYUTENBHYIO 3aBUCHMOCTH YPOBHSI
ImyMa Ha IJIOMA/IKe BbIX0Ja KOMOaliHa OT cOCTaBa padOTAIONIUX TEXHOJOTHIECKHX arperaros.
B pexkume paboThl TONBKO [ABUTATENs CHEKTPAaJIbHbIE XapPAKTEPUCTUKN HEe IPEBBIIIAIOT
CAHUTAPHBIX HOPM BO BCEX OKTABHBIX TI0JI0OCAX, OTHAKO 3SKBHUBAJEHTHBIH YDOBEHb 3BYKa
OKA3BIBAET IPeBBIIIeHne Ha 5,9 nBA.

[Ipu mosTannoM BKJIIOYEHNN PabOYNX OPraHoB — MOJIOTUILHOTO OapabaHa, BEHTUIATOPA,
POTOPOB, HAKJIOHHON KaMepbl M KaTKW — HAOJIOTAIOTCA CYIIECTBEHHBIE MPEBBITIICHUS
CAaHUTAPHBIX HOPM KaK B OTJEJbHBIX OKTaBaX (OCOGEHHO HAa HU3KUX M CPEJHHUX YACTOTax),
TaK 9KBUBAJEHTHOTO YPOBHS 3ByKa. MakcmMasibHOE TpeBbilieHne, gocturaioriee 154 n1BA,
dukcupyercs upu padore BCEX arperaros 0JJHOBPEMEHHO.

3akJiroueHmne

[IpoBenéuHbIe HCCAETOBAHUS AKYCTHUYECKHX XapaKTePUCTUK Ha ILIOIMIAJIKE BBIXOIA
KOpMOYyOOpO4YHOro KoMOaiiHa IoKa3aJu, 4TO YPOBEHb IIIyMa, CO3jaBaeMbiii ero paboToii,
ABJAdEeTCAd 3HAYUTEJIBbHBIM U B 6OJIb]lH/IHCTBe CJIy4aeB IPEBLIITaeT YCTaHOBJICHHBIEC CaHUTAPHBIE
HOpMBI. B wacTHOCTH:

1. Be3 paboraromniero obopygoBaHusi HaOJIOJA€TCS TPEBBIINIEHHE CAHUTAPHBIX HOPM
11O 9KBUBaJICHTHOMY YPOBHIO 3BYKa. MaKCI/IMaJIbHOQ 3HaQ4YeHUE IKBUBAJICHTHOI'O YPOBHA 3BYKa
cocrasuio 85,9 n1BA, uro Ha 5,9 1BA Beime momycrumoro 3uadenus (80 1BA).

2. Tlpm pabore BCeX OCHOBHBIX arperaroB (JBuraress, MOJOTHIHHOTO OapabaHa,
BEHTHJISITOPA, POTOPOB, HAKJIOHHON KaMephl, }KATKH) YPOBEHb IIIyMa BO3PACTAET CYIIECTBEHHO.
MakcumasibHOoe 3Hadenne gocruraer 95,4 n1BA, aro mpesbimaer Hopmy Ha 15,4 1BA.

3. HamboJiee 3HaunTeIbHBIE TIPEBBITIIEHNS HADIIOMAIOTCA B CPEeHE- U BHICOKOYACTOTHBIX
ananazonax  (125-8000 T'i), uro cBsaA3aHO ¢ PAbOTON  pEXKYIIMX,  HU3MEJTBUAIOITHX
U BEHTUJISIIMOHHBIX YCTPOUCTB.
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Takum obpaszoM, KOpMOyOOPOUHBITT KOMOAH $BASETCH MOIIHBIM MCTOYHUKOM IIIyMa,
YTO CO3JAET PUCKHU JII 3J0POBbs ONEpaTopa M IepcoHasa, paboTamoliero BOJIU3M TEXHUKH.
Hecmorpst na nHajaumvue nryMOU30/JMPOBAHHON KAOWHBI, BHEITHUIN TITYM OCTaETCs 3HAYUTEIHHBIM,
0CODEHHO B YCJIOBHSIX BBIIOJHEHUS IOJIEBBIX PabOT.

[IpoBenéunbie umccaeTOBaHUS —TMOATBEPXKIAIOT AKTYaJbHOCTH 33Jaud  CHUYKEHUS
ITyMOBOT'O BO3JEHCTBUS CEJILCKOXO34HCTBEHHO TEXHUKU U HEOOXOIUMOCTD YUETa aKyCTUICCKUX
¢daKkTOpOB Ha 3Tanax €€ MPOCKTUPOBAHUS U IKCILIYATAIUH.
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