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Mpeaucnosue

Llenn, ocHOBHbIe NPUHLMMNbI M OCHOBHOL NOPAA0K NpoBeAeHMs paboT Mo MexXrocyaapcTBeHHON cTaHaap-
Tnsaumm yctaHossieHol FOCT 1.0—92 «MexrocygapcTBeHHasa cuctema ctaHgaptmsaunn. OCHOBHbIE NOJIOXe-
HuA» nTOCT 1.2—97 «MexrocyaapcTBeHHasa cuctema ctaHgaptusauymn. CtaHgapTbl MEXToCcy4apCTBEHHbIE,
npasuaa u pekoMeHaauuy no MexrocyjapCTBeHHol cTaHgapTusaunm. Nopaaok paspaboTku, NPUHATUA, Npu-
MEHEeHUs, 06HOBMEHNA 1 OTMEHbI»

CeefeHus o cTaHgapTe

1 NMOANOTOBJIEH OTKpbITbIM akuMOHEpPHbIM 06LecTBOM «Hay4yHo-nccnegoBaTenbCkuii LEHTP KOH-
TPONA U ANArHOCTUKN TEXHUYECKUX CUCTEM» Ha OCHOBE COOCTBEHHOrO ayTEHTUYHOIO nepesoja craHjapTa,
yKa3aHHOro B MyHKTe 4

2 BHECEH ®egepasibHbIM areHTCTBOM M0 TEXHUYECKOMY PeryimposaHuio 1 METpOIornm

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHAapTu3auum, MeTponoruu u ceptudmkanmm (npo-
TOKON MJ29 oT 24 noHsa 2006 T.)

3a NnpuHATME NPOrosiocoBasiu:

KpaTtkoe HavMeHoBaHVe CTpaHb! Kog, cTpaHbl CokpallieHHoe HaMeHOBaHWe HaLMOHasTbHOTO opraHa

no MK (MCO 3166} 004—97 no MK (MCO 3166} OM-97 no CTaHjapTM3aLmm

AsepbaligxaH AZ AsctaHpapT

Benapycb BY locctaHpgapT Pecny6nukm Benapycb

KaszaxcTtaH Kz locctaHgapT Pecny6nvku KasaxctaH

KblpreisctaH KG KbipreisctaHgapt

Mongosa MD Mongoaa-CtaHgapt

Poccuiickas ®egepauns RU depnepanbHOoe areHTCTBO MO TEXHWYECKOMY perynnpo-

BaHWIO 1 MeTposornn
TagXukuctaH T TapxukctaHgapt
YkpaunHa UA FocnotpebcTaHaapT YKpaunHsbl

4 HacTosawmii cTaHfapT ABaseTcs MoANMULMPOBAHHbIM N0 OTHOLLEHWIO K MEXAYHAapOAHOMY CTaHAapTy
MCO 14163:1998 «AkycTuka. PykOBOACTBO MO CHWXEHMIO wWyMa raywutenamm» (ISO 14163:1998
«Acoustics — Guidelinesfor noise control by silencers»). NMpn 3TOM 4ONO/IHUTE IbHbIE COBA U (hpasbl, BHECEH-
Hble B TEKCT CTaHAapTa 41a yyeta noTpebHocTel HauMoHaIbHON 3KOHOMUKM YKa3aHHbIX BblLLe roCyAapCcTB Uam
0COBEHHOCTEN MEXrocyAapCTBEHHONM cTaHAapTM3auumn, BblaeneHbl kypcuBoM. OTANYNS HACTOSLWEro CTaH-
[aptaoT NPUMEHEHHOT0 B HEM MexayHapogHoro ctaHgapta M C 014163:1998 yka3aHbl BO BBeeHUU

5 lMNpukasom depepasbHOro areHTCTBa N0 TEXHUYECKOMY peryiMpoBaHuI0 1 MeTposiorum ot 28 Hos16ps
2006 1. No276-CcT mexrocyfapcTBeHHblli cTaHaapT FOCT 31328—2006 (M C014163:1998) BBeEH B AelicTBUNE
B KaUeCTBe HaLoHanbHOro ctaHfapTa Poccuiickoii ®epgepauum ¢ 1anpens 2007 r.
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BeepeHue

B cnyyasx, korga BO3AYLUHbIV LWYM HE MOXET GblTb CHUXEH B UCTOYHUKE BO3HWKHOBEHWS, TAyLUUTENN
ABNATCA 3(PDEKTUBHBIM CPeACTBOM OcnabfieHns 3ByKa Ha NyTu ero pacnpocTpaHeHus. nywutenn umetot
MHOroOYMCNEHHble 061aCTU NPYMEHEHNS U pa3HO06pPa3Hble KOHCTPYKLMW C UCNOIb30BaHNeM 3thheKToB Noro-
LLLeHMS N OTPAXEHUS, a TaKkKe BO3eNCTBNA HAa UCTOUYHWMK 3BYKa. HacToAWmMIA cTaHAapT npegnaraeT cucremaT-
31MPOBaHHOE ONUcaHue NPUHLMMNOB AeCTBUSA, XapakTEPUCTUK U 06nacTeil NpUMeHeHns raywnTene.

HacTtoawwuii cTaHAapT uMeeT cnegylowme oTANYNA OT MPUMEHEHHOrO B HEM MEXAYHapoAHOro
ctaHpgapTta MCO 14163:1998.

M3 pasgena «<HopmaTUBHbIE CCbINTKU» MEePEHECEHbI BCTPYKTYPHbIN anemMeHT «Bubnuorpadus» mex-
ayHapogHble ctaHgapTbl MCO 7235. M1 C 011691 Kak He UMeroLLMe MeXrocyfapCTBeHHbIX aHasloroB NN He
BBEJleHHbIE BKaYeCTBE MeXrocyapCTBEeHHbIX CTaH4apTOB.

Brubnuorpadunyeckne ccbiiknaaHbl BNopsifKe cnefjoBaHNANOTeKC Ty cTaHgapTa. besagpecHble 616-
nunorpaduyeckme CCbiku UCKNOYEHbI.

B HekoTOopbIX cnyvyasax U3MEHEH CTU/Tb U3/I0XKEHNA N HE3HAYUTENLHO COKpaLLeH TEKCT ANd ynyudlle-
HWA NOHUMaHWA cTaHAapTa u yao6cTBa N0AbL30BaHNA UM. [lpyrve oTAMUYMA OT ayTEeHTUYHOTo TekcTa.
BblA€/NIeHHble KYPCMBOM, HOCAT peAakUMOHHbIN XapaKkTep U He HYXAalTCs B NOSACHEHWSAX.
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M E X T OCVY 4 APC CTUBEHH®bB 1 C TAHOAPT

Wym
PYKOBOACTBO MO CHMXEHWIO WYMA MMYWNTENAMA

Noise.
Guidelines for noise control by silencers

fata BBegeHna — 2007—04—01

1 O6nacTtb NpUMeHeHus

B HacTosiLleM cTaHAapTe AaHbl pEKOMeHAaL My No npakTuyeckomMy Bblibopy TywnTenei ana ocnabne-
HMA Wyma B rasoobpasHoii cpefe. CTaHfapT ycTaHaBIMBaeT akyCTuyeckne 1 akcnayartaunoHHbie Tpebosa-
HMS. KOTOpble AO/MKHbI 6bITb COrMacoBaHbl MexAay Npov3BoAMTeNeM WU NOCTaBLMKOM W Nofib3oBaTesieM
rnywntensi. OCHOBHbIE MPUHLMNbI 4eACTBUA FNyLUMTeNeli M3N0XeHbl B HACTOALLEM CTaHAapTe, HO OH He IBNS-
eTCsi PyKOBO/ZCTBOM MO NPOEKTUPOBAHMIO.

[ AywmTeny NnpuMeHsIOT, KPOMe NpoYyero, B crefyLwmx 061acTax (CM. NpunoxeHue A):

- ANns ocnabnexws wyma n npegoTepalleHns B3arMHOTo BIMAHUSA UCTOYHMKOB LWyMa B cucTemax Ten-
NOCHabXeHus, BEHTUNALMM N KOHAULMOHNPOBaHuA Bo3ayxa (TBKB);

- 4NA npefoTBpaLleHns uan ocnabneHns nepegayun 3Byka Yepes BEHTUNSALMOHHbIE OTBEPCTUSA MeXAY
NOMeLLEeHNAMY C BbICOKUMW YPOBHAMM LLYMa,;

- ANna ocnabneHus Wyma Bbinycka Maructpaseil BbICOKOro AaB/eHUs;

- 4na ocnabneHus Wwyma Brnycka 1 BbiNycka ABurateneli BHyTPEHHEro CropaHus;

- 4na ocnabneHns BNyCKHOro M BbIMYCKHOTO LWWYMa BEHTUISTOPOB, KOMMNPEeCcCOopoB U TYPOUH.

Faywutenn knaccuduumpyoT B COOTBETCTBMM C MUX TUNaMM, 3KCnyaTauuMoHHbIMKU napamMerpamu un
061acTbio MPUMeHeHNs. AKTUBHbIE M aAanTVBHbIE CUCTEMbI 0C/TabNeHUS WyMa HaCTOAWNIA CTaHaapT AeTalb-
HO He paccMaTpuBaert.

2 HopmaTuBHbIE CCbIIKK

B HacTosWem cTaHAapTe UCNOo/b30BaHbl HOPMATUBHbLIE CChINIKA Ha CrefyloLine MexrocygapcTBeHHble
cTaHgapThbl:

FOCT 31274—2004 (MCO 3741:1999) lWym mawwnH. OnpegeneHve ypoBHeli 3ByKOBOI MOLLHOCTU MO
3BYKOBOMY AilaBNeHNI0. TOUYHbIE MeToabl 415 peBepbepaunoHHbix kamep (MCO 3741:1999 «AkycTuka. Onpege-
JIeHVe ypoBHeli 3ByKOBOI MOLLHOCTV UCTOYHWUKOB LUyMa Mo 3ByKOBOMY fjlaB/IeHNI0. TOYHblE METOAbI /15 peBep-
6epaLnoHHbIX Kamep». MOD)

FOCT 31275—2002 (MCO 3744:1994)1) LWym mawunH. OnpeaesieHne ypoBHel 3BYKOBO MOLLHOCTHU
MCTOYHWUKOB LUyMa MO 3BYKOBOMY Ai@B/IeHNt0. TeXHUYECKUii MeTo/ B CyLeCTBEHHO CBOOOHOM 3BYKOBOM MoJie
Hap 3ByKoOoTpaxatowei nnockoctbio (MCO 3744:1994 «AkycTuka. OnpefeneHne ypoBHeli 3ByKOBOW MOLLHOC-
TW WCTOYHVKOB LUyMa Mo 3BYKOBOMY AaBfieHN0. TeXHUYeckuii Meto[ B CyLLeCTBEHHO CBOGOAHOM 3BYKOBOM
noJsie Hag 3ByKooTpaxatoLeli N1ockocTblo». MOD)

FOCT 31324—2006 (MCO 11820:1996) LLym. OnpeaeneHne xapakTepucTuk rnyLuMTeneii npu ncnoita-
HUAX Ha mecTe ycTtaHoBku (MCO 11820:1996 «AkycTuka. OnpegeneHve xapakTepucTuk raywmTeneii npu
UCMbITAHNUAX HA MeCcTe yCcTaHOBKU». MOD)

11 Ha Tepputopun Poccuiickoin depepauumn aeiicteyet FOCT P 51401—99 (MCO 3744—94).

N3paHne ocuumnanbHoe
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MpumeyaHune — lNpu NONL30BAHUN HACTOSILLMM CTAHAAPTOM Liesiecoo6pasHo NPOBEpPUTh AeliCTBUE CCbII0Y-
HbIXCTaHA4aPTOBMNO yKasaTe o «HaumnoHanbHbleCTaH4apThi».COCTAB/IEHHOMY M0 COCTOSIHWIO HA 1 AHBAPs TEKYLLEro roaa,
1 N0 COOTBETCTBYIOLUM MH(DOPMALMOHHBIM yKasaTensm, ony6MKoBaHHbIM aTekyleM rogy. Ecnum ccblouHblii cTaHzapT
3aMeHeH (M3MeHeH), TOo NPy No/Ib30BaHUN HACTOSALLMM CTAHAAPTOM CledyeT pyKOBOACTBOBATLCSA 3aMEHEHHbIM (M3MEHEH-
HbIM) CTaHAAPTOM. ECnu CCbINOYHbI cTaHAapT OTMEHEH 6e3 3aMeHbl, TO NOI0XEHKEe. 8 KOTOPOM JlaHa CcCbifika Ha Hero,
NPUMEHSeTCS B YaCTy, He 3aTparnBarLLeil 3Ty CCbINky.

3 TepMuHbl, onpeaeseHnst u 0603HaYEHNs

B HacTofeM cTaHAapTe NpPYMeHeHb! criedytoLiie TEPMUHbI C COOTBETCTBYOLWUMY ONpegeneHnamm n
0603HaYEHNSIMNA:

3.1 rnywwuTens (silenser): YcTpoiicTBO, KOTOPOE YMEHbLUAET Nepesaydy 3Byka Yepes kaHas, Tpyoy unm
0TBEPCTUE, HE NPENATCTBYA NEPEHOCY cpefbl.

3.2 guccunaTtuBHbIA rnywutens (dissipative silencer, absorptive silencer): nywutens, o6ecneyun-
BalOLLUIA LLMPOKOMOMOCHOE OcnabieHne 3Byka Npy OTHOCUTE/TbHO MasibiX NOTEPSX AaB/IEHNS YaCTUUYHBIM Npe-
o6pa3oBaHNeM 3BYKOBOI 3HEPTUM B TEM/IOBYIO NOCPEACTBOM TPEHWSA B MOPUCTLIX AN BOTOKHUCTLIX 0611L,0B-
Kax KaHana.

3.3 peakTuBHbIA rnywmntens (reactive silencer): OTpaxaTtefbHblIii UM Pe30HaTOPHbIN rNywnTeNb, B
KOTOpPOM 60/bLlIas YacTb ocnabneHns WymMa He CBsi3aHa C NOr/oLeHemM 3BYKOBOW aHepruu.

3.4 oTpaxaTenbHblii rnywutens (reflective silencer): PeakTuBHbIA rnywnTenb, obecnevynBarLLnii
OAWHOYHbIE WM MHOTOKpaTHble OTPaXXeHWA 3ByKa OT M3MEHEeHWi (pacluMpeHnii N CyXXeHUn) nonepeyvyHoro
ceyeHnsa kaHana, kaHasibHbIX 06/1ML0BOK C pe3oHaTopamu Unn pa3BeTBEHNA KaHaIbHbIX CEKLWIA pa3nnyHoi
ONVHBI.

3.5 pe3oHaTOpHbIN rnywnTens (resonator silencer): PeakTUBHbIA TywnMTeNnb, obecneyvnBaroLLnii
ocnabneHve 3Byka 6narofaps cnabogemMngmpoBaHHbIM pe30HaHCaM CBOWX 3/IEMEHTOB.

MpumeuyaHune — DeMeHTbl MOTYT Kak colepxaTb, Tak M He coiepXaTb noraouianLme marepuaisl.

3.6 rnywwuTtenb cbpoca (blow-off silencer): Mnywutens, npyuMeHseMblli B yCTPOICTBax Bbibpoca napa u
NIMHUSIX CHUXEHWA AaBNeHuUs, ApOCCeNUPYIOLLNX ra30Bblli MOTOK NOCPEACTBOM 3HAUNTENbHbIX NOTEPb AaBe-
HUSA B NOPUCTOM MaTepuasne, n obecneunsatoLLmii ocnabneHve 3ByKa CHXEHWEM CKOPOCTM NOTOKa Ha BbIXoe
1 BO3AENCTBMEM Ha MCTOYHUK 3BYKa (Hanpmumep, knanaH).

3.7 akTuBHbI rnywnTens (active silencer): Fnywntenb, obecneynBaloL il CHXEHNE 3BYKA 3a cueT
NHTepcepeHLMOHHbIX 3MDEKTOB, CO34aBaeMbIX 3BYKOM, reHepupyemMbiM BCNOMOraTeibHbIMU YNpaBnsembi-
MV 3BYKOBbIMW UCTOYHMKAMMU.

3.8 apganTuBHbLIN naccuBHbIl rnywntens (adaptive passive silencer): FnywuTenb ¢ naccuBHbIMU
ocnabnawwWwmnMy 3ByK aieMeHTaMmn, AuHaMmmnyeckn noacTpanBaeMbiMy Nog 3ByKOBOE norne.

3.9 BHocumble noTepu (insertion loss) D,. 46: Pa3HOCTb YpOBHE 3BYKOBOI MOLLHOCTU NPOXOAALLENO
no kaHasny uav Yepes oTBEpPCTUE 3ByKa NPV HaIMYMmM ryLWNTENsa U B €ro OTCYTCTBUE.

3.10 BHOCMMas pa3HOCTb YPOBHEN 3BYKOBOTO AaBneHus (insertion sound pressure level difference)
Dlp. nB: PasHocTb ypoBHeli 3ByKOBOro AaBNeHNA NPy OTCYTCTBUM BHELLHETO LiyMa B TOUKe npuema 3Byka 6e3
rAyLWWTENS U NPU YCTAHOBIEHHOM FNyLUMTENe.

3.11 noTepu npu npoxoxaeHun (transmission loss) Dt.ab: Pa3HOCTb ypOBHE 3BYKOBOI MOLLHOCTHM Ha
BXOZe rMywnTens n npoLwleaileli yepes Hero.

MpumeyaHune — [ina cTaHfapTHbIX UCMbITATENbHbIX TabopaTopuii D,paBHo O (c yueTom ToOro, 4to O|/ D,. nony-
YeHHble NPV N3MEPEHUsIX Ha MecTe YCTaHOBKW, YacTo pasNnyaloTcs 13-3a orpaHNyeHHbIX BO3MOXHOCTE MeToA0B n3mepe-
HWA.

3.12 ocnabneHue HeogHopogHocTAMM (discontinuity attenuation) Ds. 4b: YacTb BHOCUMbIX NOTEPb
rAyWnUTENsa NN CEKUMM FayLimTens, obycnoBneHHas Hannunem Heo4HOPOLHOCTENA.

3.13 ypenbHble noTepu pacnpocTpaHeHus (propagation loss) Da gB/M: YMeHbLUeHne YPOBHSA 3BYKO-
BOTO AaB/IEHNA Ha eAVHULY A/INHBI, HabNgaemMoe B CpeHEM CeUYeHUN MNYLLINTeNs, UMeILero nocTosHHoe
nonepeyHoe cevyeHne 1 Hem3MeHHble napameTpbl KOHCTPYKUUK, onpeaensiowne npoaosibHoe ocnabnexHve
£N15 OCHOBHOI MOpbl.

3.14 noTepwu oTpaxeHus Ha Bbixoge (outletreflection loss) Dm.gb: PasHocTb ypoBHe 3ByKOBOM MOLL-
HOCTW. NajatoLLein Ha OTKPbITbIA KOHEL, KaHana 1 NpoLueaLleil Yepes Hero.

2
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3.15 mopabl (modes): CTabunbHbie MPOCTPAHCTBEHHbIE CTPYKTYPbI 3BYKOBOTO MOJIS B kaHase (M none-
peyHas (popMa CTOSIUMX BOJIH), CYLLECTBYHOLLME HE3ABUCUMO APYT OT Apyra 1 UCMbIThiBalOWME pas3Hoe ocnab-
neHve.

NMpumeyvyaHune — OCHOBHas Mofa WCMbITbIBAET HaMMeHbluee ocnabneHune. B y3kuX W MPOTSHXKEHHbIX Tpy6ax
0CO6EHHO CU/TBHO 0CabNATCA MOAbI BbICLIMX NOPAAKOB.

3.16 uyacToTa BO3HMKHOBEHMs MoAbl (cut-on frequency), Iy HavMmeHbliee 3HayeHue 4acToThbl, Npu
KOTOPOM MOAA B Tpy6e CXXECTKUMU CTEHKaMM eLlie CnocobHa pacnpocTpaHsaTbCs.

MpumeuvaHnunsn

1 Ana Tpy6bl C KPYr/bIM NONEPEYHbIM CEYEHMEM YacToTa BO3HUKHOBEHUS nepBoii Moabl /cC=0,59 c/C. roe c —
CKOpOCTb 3Byka; C — gnameTp Tpy6bl. 15 NPAMOYrosibHOro kaHana ¢ HaubonbLMM pasMepoM nonepeyHoro cevyeHns H
yacToTa BO3HWKHOBEHUS nepBoii moabl /cH=0.5 c/H.

2 B Hay4YyHO-TeXHU4YecKol nuTepaType Ha PyCCKOM A3blke BMECTO TEPMUHA BYACTOTA BOSHUKHOBEHWSA MOAbI»
MHOrfa NPUMEHSIOT TEPMUH SKpUTUYECKAs YacToTa ogpbl».

3.17 noTepu faBneHus (pressure loss) flp,, Ma: PasHOCTb cpefjHMX MOJHbIX faBfeHW B HAUYane u B
KOHLLe rnyLunTens.

3.18 noTokoBbIli WwWym (regenerated sound, flow noise): LLyM. 06ycnoBneHHbI ABUXEHNEM NOTOKA B
rnywwurene.

MpumMmeyvaHunn

1 YpOBHU 3BYKOBOI MOLLHOCTV W NOTEPU AABNEHUSA, NU3MEPEHHbIE NPU N1aGoPAaTOPHbLIX NCMbITAHUAX, OTHOCATCA K
cny4ar 0fHOPOAHOIO MONEPEYHOTO pacnpefenieHns NoToka Ha Bxoge rnywutens. Ecnm ata o4HOPOAHOCTL pacnpeaene-
HWSA NOTOKA He f,O0CTUIaeTCs B YCIOBUAX UCTIbITAHUI HA MECTE YCTAHOBKMW, HanpuMep BCNeACTBUE 0COGEHHOCTER KOHCTPYK-
LMK BbIXOAHOI YacTu KaHana, ToO BO3MOXHbl BbICOKME YPOBHY NMOTOKOBOTO LUYMa W BbICOKUE NOTEPU AaBNEHUS.

2 [lanee BcTaHAapTe MCNO/Mb30BaH TEPMUH KNOTOKOBbIV WYM», B TO BpeMsikak B opuruHane MCO 14163 npu-
MeHeH TakXe TePMWUH MpereHepupoBaHHbI 3BYK». Kak MpaBuio, 3TOT TEPMUH NPUMEHSIIOT, €CAN TeHepupyeMblii
NOTOKOM LUYM UMeeT SIBHO BbIPaXEHHbI# TOHaNbHbIi XxapakTep.

4 OnpepaeneHne TeXHUYecKknx Tpe6GoBaHwii
1 BbIGOP KOHCTPYKTUBHBIX peLLeHuii

4.1 Heobxoaumblie TpeboBaHuA

4.1.1 Bobuiem cnyyae ypoBeHb 3ByKOBOr0 aB/ieHUsi (A — B3BeLUEHHbI. 1/3-0KTaBHbIl U OKTaBHbIi)
He [o/MKEeH MpeBbIlWaTh ONpeAesieHHoN BeNnyvHbl B 3ajaHHON Touke (Hanpumep, Ha paboyem mecTte, B6/1M3n
Hero nnu B noMeLLeHnn 4ns oTabixa). JonycTuMbIi BKNag NCTOYHVKA 3BYKa MOXET ObITb ONpeAenieH no ypoBHIo
3BYKOBOW MOLLHOCTY U NOKa3aTeso HanpaB/leHHOCTM 3TOT0 UCTOYHMKA C UCMONb30BaHWEM 3aKOHOMEpPHOCTE
pacnpocTpaHeHusi 3Byka 1 TpeboBaHUii 0OTHOCUTENbHO f0Nei APYTNX NCTOYHWKOB 3BYKa. TpebyemMble BHOCH-
Mbl€ NOTePW FNYLINTENS 3a4aTCA PA3HOCTbIO fOMYCTUMOrO M peanbHOro ypoBHE 3BYKOBOI MOLLHOCTU NCTOY-
HUKa Lyma.

B npocTbix cnyyasnx, korga npuHMMaemblii 3ByK 3aBUCUT UCKIIOYMTENBHO OT UCTOYHUKA, MOANEXaLlero
ocnabneHuto, Heob6xoaMMas BHOCMMAs Pa3HOCTb YPOBHEN 3BYKOBOMO AaBfIEHUSI TNYLUMTENs MOXeT ObiTb
BblYMC/IEHA HENOCPEeACTBEHHO KakK pa3HOCTb peasibHOro MAonyCcTUMOro ypoBHeli 3BYKOBOIO JaB/IeHNS B TOUKe
HabnogeHns. B cnyyae, korga pasHoCTb NokasaTesieil Hanpas/1eHHOCTM NCTOUYHUKA MPY HaNUYMmn FyLWnTens n
6€e3 HEro NpeHebpexnmMo Masa, BHoCMasn pasHoCTb YPOBHEl 3BYKOBOrO JaB/I€HUSI paBHAa BHOCUMbIM NOTEPSIM
rnywurens.

4.1.2 [lonycTuMble NOTEPU AaB/IEHUA HE AO/DKHbI 6bITb MPEBbLILUEHbI.

NMpumeyvyaHune — 370 TpeboBaHue cnegyeT PopMynNpPoBaTh N0 BO3MOXHOCTU YeTKO. B oTnunune ot Heonpepe-
JIeHHOTo TPeBOBaHMS «KaK MOXHO MEHbLUE* JOMXEH ObITb HAalAEH pasyMHblii npeden. [axe Korga notepu AaBneHus pac-
CMaTpUBAIOT KaK «HEKPUTUYHbIA NapameTp*, npejenbHoe 3HaYeHne JO/KHO GbiTb ONPefeNneHo U3 MakcUManbHO A0NycTu-
MOl CKOpPOCTW NOTOKa, KOTOpasi He A0/KHA OblTb MPEBbILEHA U3 COOOPAXEHW MEXaHWYeCKOi NPOYHOCTW, OMACHOCTM
NosIBNEHNS NOTOKOBOTO LUyMa W HEONPaBAAHHO BbICOKUX 3HEPreTUYeCKUX 3arpar.

4.1.3 JonycTumblii pasMmep rayLmTens 4o/mKeH 6biTb MO BO3MOXHOCTM MUHUMasbHbIM (U3 COOBpaxeHui
CTOMMOCTU ¥ Macchl).
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MpumeyaHune — 3TO HEKOTOPLI MUHUMASbHBIV pasmep, KOTOPLINA (Npu 3ajaHHbiXx 06CTOATENbCTBAX) HE MO-
XeT 6bITb yMEHbLUIEH. ATOT pasMep 3aBUCUT OT TPe6yeMOro CHUXEHWUSA YPOBHS 3BYKa, JONYCTUMbIX NOTePb AaBNeHUs U 4py-
X OrpaHnyeHunii OTHOCUTESIbHO UCNOMb3yeMbIX (UIN HeXenaTeslbHbIX K UCMO/Ib30BaHN0) MaTepnanos, YCTOWYMBOCTH K
pasnuyHoro poaa Harpyskam u T.4.

414 JononHutenbHble TpeboBaHUs (Kacawwmecs matepvanos, AO/TOBEYHOCTN, FTEPMETUYHOCTU U
T.4,.)06yCN0OBNEHbI UCNONb30BAHWEM FNYLLUNTENSA NPY BbICOKMX TEMNepaTypax, 3anbl/IEHHOCTU, BAIaXHOCTW UK
arpeccuBHbIX rasax, B MarucTpassix BbICOKOro aBfeHUst U NPK BbICOKMX YPOBHSAX 3ByKa 1 BUGpaLuu, a Takke
npv 06 befUHEHNN FyLIMTeneld ¢ ycTpoiicTBaMu, KOHTPONMPYIOLW UMM BbIMYCK rasa, MICKporacuTensamm u nolnie-
ynasnvsaTensmu.

4.2 Bbl6Op KOHCTPYKLMU U MeCcTa pa3MeLLeHuns rnywmnTtenei

CneumnanbHasa nHopMaLms, OTHOCALLAACA K INyLUIUTENAM, MOXET BbITb B3STa U3:

- pe3ynbTaTtoB U3MepeHuii Npu nabopaTopHbIX UCMbITAHWAX B COOTBETCTBMM C [1];

- [@HHbIX UCMbITAHW, NONYYEHHBIX NPOU3BOAMTENEM [NYLUNTENS;

- TeopeTuyecknx mofenei ansa pacyeta ye bHbIX NOTEPb PACNPOCTPAHEHUS Y BHOCUMbIX NOTEPb MNy-
lwmTeneli ¢ KpYr/ibiM Uy NPSIMOYTO/IbHBIM NONepeyHbIM CeYeHNeM;

- MeToA0B NPOrHO3MpOBaHUs (NpeaBapuTesibHON OLEHKM) MoTepb AaB/IeHUS U YPOBHA MOTOKOBOrO
wyma.

BbI6op ArccrnaTMBHOIO MW OTPaxaTesIbHOro MyLWUTeNs, Uan rywmTensa copoca fJo/mKeH OblTb onpe-
feneH 061acTbio ero NPUMEHEHNS UK Ha OCHOBaHMK TpeboBaHW HaCTosLLEero cTaHAapTa.

PesynbTathbl, NONy4YeHHbIe KOMMbIOTEPHbLIMU pacyeTaMy BHOCKMbIX NOTEPb AN AUCCUNATUBHBIX FyLWIN-
Tenei. 3aBUCAT OT NPeANON0XKeHN i OTHOCUTENbHO 3HAYEHNA CONPOTUBNEHNS MOTOKY B FyLIUTENE U ero pac-
npefeneHns. a Takke akyCcTUyeckoi addrekTMBHOCTM 06MuoBkM [2]. TpygHO yyecTb MpuM pacyeTtax
onpefeneHHble reoMmeTpmyeckne 0CO6eHHOCTH, Takne Kak CMeLLeHNs 3ByKONOrNOLWAoLWmNX NNacTUH nn pas-
aenuTenei nornotuteneil. Hanbonee TOYHLIMW ABAAIOTCA BbIYNCIEHUS NapamMeTPOB BUOPALUK KOHCTPYKLIMK
1 BUGpauun, 06ycnoBeHHON YCIOBUAMM aKCnyaTaumn. BosgeiicTBmnA noToka Ha XxapakTepucTUKN peakTuBs-
HbIX FyLInTeNeil paccunTbIBalOT C MOMOLLBIO C/IOXHOTO CreLnanbHOro NporpaMMHOro obecneyeHns.

4.3 TMpoekTpoBaHne cneynanbHbIX raywuTenei

MpoekTMpoBaHue cneumanbHbIX ryLmMTenen o6bI4HO ABNAETCA UTePaLMOHHbIM NPOLLECCOM, UMEKOLLUM
cnepyoLmne xapakTepHble aTanbl:

a) rpy6as oueHka TpeboBaHuii kK pasmepam CBOOOAHbLIX KaHAM0B /15 NOTOKa COBMECTHO C NPOCTpaH-
CTBOM A1 pacnpefeneHns 3Byka, Hanpumep C UCNo/ib30BaHWEM [aHHbIX, 3asiBMIEHHbIX NPON3BOAUTENSAMMN
aHanorMyHbIX raywnTeneli n B3ATbIX 415 pacyeTa cneymasnbHbiIX TPe60BaHNA 1 OrpaHUYeHuii;

b) NocTpoeHve MoAenu ANS MPOrHO3HbIX BbIYNCAEHWNIA NNV U3MEPEHUIA;

C) ucnonb3oBaHne pe3ynbTaToB MOAENNPOBaHNA AN CPaBHEHUS C TpebGyembiMU YPOBHAMU 3BYKa W
noTepsiMy laBeHus;

d) u3MeHeHue pa3mepoB 1 3aMeHa NoraolanLLmMx MaTepuanos A1 yaoBeTBopeHns TpebosaHuii nm
ONTUMM3ALMN KOHCTPYKLWK,

e) chopmynupoBka crneumanbHbiX TpeboBaHuii.

5 Twvnbl raywmTeneii, oblime NPpUHUMUNBLI 1 YCNOBUS 3KCnyaTaumm

5.1 O630p

FnywnTenm ncnonb3yoT B LEensx:

- npefoTBpaLleHus nynbcalmnii n konebaHnii raza B UICTOUHUKE:

- YyMeHbLUeHUs npeobpa3oBaHuns NybcaLlmii n konebaHunii B 3ByKOBYH0 3HEPIUio;

- obecneyeHns npeobpa3oBaHUs 3ByKOBOW IHEPrVN B TEM/IOBYHO.

PesynbTupytoume BHOCMMbIE NOTEPU FNYLLINTENS, yCTAHOB/IEHHOIO B kKaHasl, B 06Lem ciyyae 3aBUCAT OT
CTeneHn peanusauymm BCexX ykasaHHbIX Lienein. B cooTBeTCTBMM C NpeBannpyowumMm mexaHn3MomM ocnabneHuns
rNyWwWnTeNn MoryT 6bITb K1accuuunupoBaHbl Kak (cM. Tabnuyy 1):

- AnccunaTuBHbIe FyLWnTenu;

- peakTUBHbIE IyLWNTENN, BKIIOYAs Pe30HATOPHbIE N OTpaXKaTeibHble rywuTenu;

- rnywwuTtenu cépoca;

- aKTUBHbIE rynTenu.
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Tab6bnunuya 1— TunnuHble 4OCTOMHCTBA U HEAOCTaTKN I'J'IyLUVITeI'IeVI pPasNYHbIX TMNOB

Tun raywmTens MpenvyLecTsa Hepocrarku
[OnceunaTusHble LivpokononocHoe ocna6neHue, Manble UyBCTBUTENILHOCTb K 3arpsi3HEHU0 1 Me-
noTepu fasneHus XaHUYeCKOMy paspyLueHuto

PeakTuBHble:

Pe3oHaTopHbIE HactpanBaemoe ocnabneHue, HeuvyBCT- Y3kononocHoe ocnabneHne, 4yBCTBU-
BUTEJ/IbHOCTb K 3arpA3HeHunto Te/NIbHOCTb K NapamMeTpamM NoTokKa
OTpaxare/ibHble npOHHbIVI 3/1EMEHT, BO3MOXHOCTb WUC- Bonblwne notepu AasBneHUA. Hanuyue

nosib3oBaHUA NPU BbICOKUX NynbCayuax aaB- aKyCTU4YEeCKMX NoJsioC npospayvyHocTn (qaCTOT-
NeHnA. BbICOKMX YPOBHAX 3BYKa, 3arpAs- Hble No/0Cbl C MasbiM  WAKW  HyneBbiM
HAKNLWMNX NOTOKaX, CUMbHbIX MeXaHU4ecKnx ocnaﬁneHmeM), YyBCTBUTE/IbHOCTb aKyCTU-
BM6paL|,MFIX YeCKUX XapakTepucTuk K napameTpam noToka

5.1.1 AnccunaTuBHble rNywmnTenmn

3Tn rnywntenn obecneymBaloT LIMPOKOMNONOCHOe ocnabneHve 3Byka npeobpasoBaHWeM 3BYKOBOM
3Hepruu B TENJI0BYO MPU OTHOCUTENBLHO MasibiX NOTepsx gasneHus. Cnefyet NPUMEHATbL Mepbl NPeoCTOPOX-
HOCTU ANA NpefoTBpalleHns 06pa3oBaHus HaneTa nav 3abnBaHnss NOBEPXHOCTY 3BYKOMNOr1oLwatoLLero mate-
puana B cryyae UCnonb30BaHUsA AUCCUNATUBHbBIX FYLUNTENER B KaHa/1lax ¢ NePeHOCOM ra3oBs, 3arpsA3HEeHHbIX
Nbl/IbI0 MM obpasyllWmnMy Hanet marepuanamu. MopucTble MOroTUTENN, U3rOTOB/IEHHbIE U3 XOPOLUUX
BOJIOKHUCTBIX MaTepuasnioB NN TOHKOCTEHHbIX CTPYKTYP, MOTYT 6biTb MeXaHW4Yeckn pa3pyLleHbl CUIbHO N3me-
HALWMMCA N0 aMNINTyAe AaB/eHneMm.

5.1.2 Pe3oHaTOpHble rAywmnTenu (peakTuBHbIe)

3Tn rnywutenn obecneumsaloT npeobpasoBaHne Nynbcaumnini u KonebaHuii rasa B 3ByKOBYIO 3HEPIUiO 1
nornowatoT 3ByK. [pocTbie pe30HaTopbl ycTaHaB/IMBalOT KakbOKOBblE OTBETB/IEHUSA B CTEHKaxX kKaHana. 'pynnbl
pe3oHaToOpOB UCNOMb3YIOT Kak 06/IMLOBKY KaHana unv pasfenuTenbHble 3/1eMeHTbl (fedNekTopsl) B Tpybax,
4YTO OrpaHnYMBaEeT najeHve fasfneHuns. Pe3oHaHCbl NPerMyL,eCTBEHHO HACTPOEHb! Ha HU3KME U NPOMEXYTOoY-
Hble 4acToThl, rae TpebyeTtca ocnabnexHve. XapaktepucTka ocnabneruns, orpaHnYeHHas y3KMM YacTOTHbIM
AvanasoHoM, YyBCTBUTE/bHA K MPOXOASALLEMY NOTOKY U MOXET (Npv onpegeneHHbIX He61aronpuaTHbIX yC0-
BMAX) CTaTb OTPULATENbHO, YTO NPUBEAET K reHepaLn TOHaNbHOT0 3BYKa.

5.1.3 OTpaxaTe/ibHble rywunuTenn (peakTuBHbIE)

OTpaxartenbHble rnylwmTenv obecneyvsaoT npeobpasoBaHmne nynbcaunii n konebaHuii rasa B 3ByKOBYHO
3Hepruto. OB6bIYHO 3TU FAYLWIMTENN BbIOMPAIOT M3-3a MX MPOYHOCTHU, KOr4a NpUMEHEeHUe YNCTO ANCCUNATUBHBIX
rnywuteneint MeHee yao6HO 1 AONYCTUMbI NOBbILLEHHbIE NOTEPU AaBneHus. Takve cuTyaunm HabnogarTcs,
Hanpumep, Korfa ra3osble NOTOKU MEPEHOCAT Mbl/lb, UK MPU BbICOKUX CKOPOCTAX MAABNEHUSAX NOTOKA, N NpK
CU/IbHBIX MexaHn4yecknx Bubpaumsax. MakcumanbHoe ocnabnieHne n 4YacToTbl, Ha KOTOPbIX OHO UMeeT MecTo,
6yayT3aBuceTb 0OTNapaMeTpoB NOTOKA. B HEKOTOPbIX YHACTOTHBIX NOI0CaX BO3MOXHbI Masible Uav oTpuuaTenb-
Hble 3HayeHnsa ocnabnexus.

5.1.4 InywuTtenu cébpoca

InywwnTenn cépoca, KOTopble ycTaHaBANBAIOT B/IMHUAX cOpoca napa Win CxaToro Bo3ayxa, BO3feicTBy-
10T Ha MUCTOYHMK 3BYKa, HampumMmep KnanaH, CHWXas CKOPOCTb BbIXOAHOrO NOTOKa, W NponyckawT ero yepes
NnoBepxHOCTb 60/1bLWON Naowaan. NpeobpasoBaHne 3Byka B TEN/0 NPY 3TOM 06bIYHO HE3HAUYNTENLHO. Bonb-
Line noTepn faBieHuns TpebyoT 60/bLLOM MeXaHN4ecKoi NPOYHOCTN TakuX rnylumnTeneii. VX xapakTepucTukm
MOFyT 3aBMCETb OT YacTul, BelecTBa, NepeHoCUMbIX rasom. ywnteny coépoca noABepXeHbl ONaCHOCTM
06nefeHeHNs.

5.1.5 AKTUBHbIE rywmTenu

Takve rnylwmTenn cocTosT B OCHOBHOM U3 COBOKYMHOCTY FPOMKOrOBOpUTENEl, ynpaBnsemMbixX yeunute-
NSIMU, Ha BXOAbl KOTOPbIX HaAexalum o6pa3omM NoaxIYeHbl MUKPOMOHbI. YNpaBieHe ocyLwecTBAseTcs ¢
MOMOLLbIO BbICOKOMPOWU3BOAMTEILHOTO KOMMbIOTEPA UM KOHTpOepa. Takue cneunannampoBaHHble YCTPOWi-
CTBa He ABMAIOTCA 06 BEKTOM HaCTOALWEero cTaHgapTa. AKTUBHbIE ryLnTenn Hanbonee atpPeKTUBHbI 415 HU3-
KMX 4acToT, rae naccuBHble AuccunaTuBHbIE MyLWIMTENN obecneynsatoT Masioe ocnabneHuve.

NMpumeyaHune — AKTUBHbIE CUCTEMbI B HACTOSILLEE BPEMS NpeAaralT UCKNIOUYNTENBHO Kak MHAUBMUAYaNbHbIE
3aKa3Hble PELUEHUS AA YACTHbIX NPUMEHEHWI, 1 NO3TOMY HACTOSILLMIA CTAHAAPT UX HE pacCcMaTpuBaEeT.
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5.2 AKycTuyeckve v aspofnHaMnyeckne xapakTepucTuku rnywmntenen

Tpebyemoe OT rnywmTens ocnabnexHve 3afatoT BHOCUMbIMKU noTepamu 0, ecnu He onpejesieHa KoH-
KpeTHaa Touka npvema, Wan BHOCKMOW PasHOCTbIO YPOBHel 3ByKOBOro AaBneHns 0I1pB KOHKPETHO Touke B
1/3-0KTaBHbIX UK B OKTaBHbIX NO10CaX 4acToT. B cOOTBETCTBUM C MeToAaMMN 1abopaTopHbIX UCMbITaHWii no [1]
ocnabneHne AO/HKHO 6biTb N3MEPEHO B 1/3-0KTaBHbIX N0/I0CaX YACTOT. BeMUMHBI, OTHOCALLMECA K OKTaBHbIM
nosiocam YacToT, MOryT ObITb BblUMCNEHBI NO hopMysie

Dm * -10 Ig i, 0)

roe0,,31(k=1.2,3) — ocnabnexue B 1/3-0KTaBHbIX N0sI0Cax, 0THOCALLEEeCs KOAHOI OKTaBHOI nonoce, ab. n
0,,, — pe3ynbTupylouiee ocnabsieHne B AaHHOI OKTaBHO nosioce.
3asBnsiemoe ocnabneHne B Lie1oli OKTaBHOM nosoce 6yAeT NPUMEHUMO A/151 LLMPOKONO/IOCHOTO LWyMa v
ANS WMPOKOMOMOCHbBIX FaylwmTeneil. s TOHaNbHOTO Wyma U AN pe3oHaTopHbIX FywmnTenei, agekTms-
HbIX B Y3KOI Nosoce 4acToT, ocnabneHme AO/MKHO GbiTb 3aaH0 B 1/3-0KTaBHbIX nosocax.

MpumeyaHune — OcnabneHne B OKTaBHbIX NO0CaX MOXET CU/IbHO 3aBUCETb OT CnekTpa Wwyma (CM. npuioxe-
Hue B).

HeO6XOp,VIMbIM napameTpom gns Bbl60pa rnywnTena ABnAKTCA AoNyCTUMbIE NOoTepu AaBN1eHUA B N0OTO-
Ke. OHU He JOIXKHbI NPeBbICUTbL NOTEPW NMOJSIHOTO AaB/1€HNA AP,. KOTOPbI€ 3aBUCAT OT cpe,u,HeVl CKOpPOCTHU NOTOKa
N NNOTHOCTW rasa, a Takxe yCJ'IOBI/II7I pacnpocTpaHeHnAa NoToKa, OnNUCbiBaeMbIX YpaBHEHNEM

Opt =(C,+bQILvl, (2

roe G— koahuLMeHT NoTepb MOTHOTO AaB/EHUS, onpeAeneHHbIX No[1] 4N ycnoBuit oAHOPOAHOTO MOTOKA HA
060UX KOHUAX riywmnTens:
Ju— KO3 hMLMEHT [ONOMNHUTENbHBIX NOTEpPb AaBMEHNS, 06YCNOBEHHbIN OTANUYMEM YCNOBUIA NepeHoca
MoToKa Ha MecTe aKcnayaTauum rywmTens oT ycnoBuii npnnabopaTopHbIX UCMbITaHKAX (3Ta Bennyun-
Ha NoANeXUT 3KCNepUMeHTaNIbHO OLEHKE);
p— NAIOTHOCTb rasa, Kr/m3;
Y, — CpefHAsA CKOPOCTb NMOTOKA BO BXOAHOM ceveHuu, m/c.

MpumMmeyaHune — OnpegeneHns KoauLmMeHTa NOTEPbL MOSHOTO AABMEHUSI OTNYAOTCA OT ONpeAeneHui,
ycTaHaBnnBaeMblx [1]. Mo3ToMy He06X0AMMO NPOBEPATL COOTBETCTBUE ONpeaeneHnii nepes NCNob30BaHNEM BCeX BENN-
YWH. Hanpumep, MMeeTcs Apyroe onpefeneHne CKOPOCTW NOToKa W, Kak CKOPOCTW B CAMOM Y3KOM MOMNEPEYHOM CeuyeHun
rywmTens. 370 NPUBOANT K CYLLLECTBEHHO 60/1€€ HU3KUM 3HaYeHnsm £

Opyrvmu TpebyowmMm paccMOTpPeHUA napaMeTpamu, BUSAIOLLNMN Ha aKyCTUYeCKne naspogmHammyec-
Kne xapakTepucTuKn. ABNAIOTCA:

- MOTOKOBBIN LLYM;

- MakcumasibHble pa3Mepsbl, 4ONyCTUMbIe ANS TYLWNUTENs;

- Heob6xofmMmas AO/ITOBEYHOCTb MMyLIWTENSA, NOABEpratLLLerocs BO34eiCTBII0 NOTOKa, Nynbcauuii faB-
NeHNa 1 MexaHn4yeckoin Bubpauum.

5.3 MyTu pacnpocTpaHeHuns 3Byka

MomM1MmOo NpAMOro pacnpocTpaHeHus 3Byka Yepes riywnTtesnb 40 Toukv npuema 8 (pucyHok 1. nyTb 1) Bo3-
MOXHO pacrnpocTpaHeHne 3Byka MHOTVMU APpYTMMU NYTAMW. [lONOAHUTENbHbIE NYTU U3NYYEHUS:

a) oT Kopnyca UCTo4HuKa 6 (NyTb 2);

b) OT CTEHOK KaHasa, pacnonoXeHHbIX 40 rnywuntens (nyTb 3);

C) oTKopnyca 7camoro raywurtens (nyTb 4) n

d) CTPYKTYpHO pacnpoCTpaHsaoLLerocs 3Byka no raywmuTento 1 3a HUM (NyTb 5).

PacnpocTtpaHeHune 3Byka BAO/b yka3aHHbIX 6OKOBbIX NyTel AO/MKHO GbiTb UCKIOYEHO obecneyeHnem
KOPMyCOB NCTOYHWUKOB M CTEHOK KaHasia COOTBETCTBYIOLL e 3BYKOM301ALUMel 1 yCTaHOBKOM BM6POMN30/1ATOPOB
NS yCTpaHeHna pacnpocTpaHeHns CTPYKTYPHOTO LWyMa.
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5.4 AkycTuueckne adppekTbl, 3aBNCALLNE OT MOHTaXa

Obecneunsaemoe rnywnTenem ocnabneHne 3syka Ana onpegeneHHbIX TUMNOB rayLlimnTeneii n cnoco6os
NPVYMEHEHNA 3aBUCUT OT XapakTepUCTUK UCTOYHUKA, NPUCOeANHEHHOrO CO CTOPOHBI BMYCKHOTO KOHLA, Y Xapak-
TEPUCTUK OKOHEYHOro YCTPOICTBA CO CTOPOHbI BbiNycka. dhhekTbl, 3aBMUCALLME OT YCNOBUIA MOHTaXa, UMetoT
MEeCTO 0CO6EHHO A5 peakTUBHbIX FNyLUMTeneil n Ansa rnylmteneli BCex TMNOB Ha HU3KMX YacToTax.

OTO TaKkxe BaXKHO, EC/IN Y UCTOYHUK, N OKOHEYHAsA Harpyska AB/AITCA PeakTUBHbIMU, T.€. Henoraowao-
WyMK. Mpy 3TUX YCNOBUAX NOSABASAIOLWMECA HeXenaTelbHble pe30HaHCHbIe 3hheKTbl MOTYT NPUBECTY K CU/b-
HOM CBA3M MeXAY Pa3/IMYHbIMU YacTAMU CUCTEMbI. POPMabHO BANSAHME TakuX YC/I0BUIA MOHTaXa MOXeT ObITb
onucaHo oopmynoi

L, (rad) = Lw(source) — D.— Dm+ E, 3)

rae LM(rad) — ypoBeHb 3ByKOBOW MOLLHOCTW, U3/1yYaeMblii KOHLLOM kaHana. ab:
Lm(source)— ypoBeHb 3BYKOBOW MOLLHOCTW, U3/TyHaeMblii UICTOYHUKOM B KaHan ¢ 6€33X0BbIM OKOHEYHbIM
yCTpoOWcTBOM. AB;
D, — noTepwu npu npoxoxaexHuu (cm. 3.11), ab:
Dm— noTepw nNpu OTpaXKeHnn OT BbIMYCKHOro KoHUa kaHana (cM. 3.14 1 6.2.2.2), ab.
E — koppekuus, yuntbiatoLLas ycnosust MoHTaxa. Ab. B guccunatusHbiX cuctemax E 06bluHO He
npesbiwaet 10 ob.
Bo3pelicTBMe OTpaXeHHOro 3ByKa Ha UICTOYHMK, ONMUCbIBAEMOE criaraeMbiM E. MOXeT npMBoAnTbL KyBe -
YEHUIO WU YMEHbLUEHNIO N3/Ty4eHUs 3BYyKa.

MpumeyaHne — N5 CUNLHO peakTUBHbIX CUCTEM By3KOVI nosioce 4actoT E MOXeT npuHUMaThb 60/1bLIOE NoM0o-
XNTeJibHOEe 3Ha4vYeHune, 4YTo yKa3biBaeT Ha peas/ibHOe yCcuieHne rnywmtenem 3ByKOBOVI SHEepPrum UCToYHUKa.

5.5 YcToliunMBOCTb K abpa3uBHOMY U3HOCY 1 3alLMTa NOT10WaLWuX NoBepXHocTel
M3HoC MaTepuasnios, UCNOMb3yEMbIX BAUCCUMNATUBHBIX FIYLWINTENAX, MOXKET NPUBECTM K NOSIB/IEHNIO Yac-
TUL, 3BYKOMOT/IOLLAtOLL,ETr0 HANOIHUTES, NePEeHOCHMbIX Fa30BbIM NOTOKOM.

MpumeyvyaHune — MpakTMYeCKn OTCYTCTBYIOT AaHHble O AOMNYCTUMON KOHLEHTpauun Yactuy ANa AMTeNbHO
paboTbl raywmnTens.

Ecnv noBepxHOCTb 3BYKOMOI/OWAKLWEr0 Marepmana noBpexaeHa, Aaxe npu HebOsbLONR CKOpoCcTH
noToKa BO3MOXHO BblAyBaHWe 60/1bLLIOro KOsiMyecTBa YacTul, BCNeCTBNE 3po3un. B pesynbTaTe 3T0ro MoxeT
6bITb LLE/IMKOM MCTOLLEH MOrNOWAaLL i 31eMEHT (NornoLarwllas niacTuHa).

3awuTy 3ByKOMNOr/10LLAI0LLLENO HANOTHUTENS [yLWIUTE e OT Bnaru, BoAbl v 3arps3HeHnid, nepeHocu-
MbIX Fa30M (B 4aCTHOCTY B 60/1bHMLAX M HA NPeANPUATAAX 0OLLECTBEHHOTO NUTaHWSA U NULLEBOI NPOMBbILLIEH-
HoCTK), obecneynBaloT repMeTMYHON yNakoBKOM 3BYKONOraotTuTens B oonbry. Takad ¢ponbra, ymeHbllas
XapakTepucTuky ocnabsieHns Ha BbICOKMX YacToTax (06bIYHO cBbilwe 1K), MOXEeT nopBaTbCs BO Bpemsl pabo-
Tbl YCTAHOBKW. Pa3HOCTb NOJIHOTO (T.€. CTATUYECKOro NANHAMUYECKOT0) flaB/IEHUS BHYTPU 1 CHAPYXU N3011py-
eMOoro asieMeHTa ABNSeTca NPUUYNHON HanpshkeHus B donbre. Boicokne TemnepaTypbl U OCTpbie (M ropsyne)
YacTuLbl B MOTOKE YBEMYMBAIOT PUCK NOBPEXAEHUSA, TakuM 06pa3oM 3aLlunta 3ByKonornoLarLLero HanoaHu-
Tesnia ¢ nomoLybio honbry TpebyeT TaTebHOro nogbopa ee ToMWMHbI, y4eTa TemrnepaTypbl, CKOPOCTM NOTOKa
1 3anblIEHHOCTM rasa.

5.6 lNpoTuBonoxapHas 3alimTa n B3pbiBo3alimTa

CyulecTByeT NoBbILLEHHAaA ONacHOCTb BO3ropaHus Wi nepegayv naamMmeHu BeHTUNALNOHHBIMW TNYLLIN-
TENAMU NPU NepeHoce MacnsHbIX aspo3oneil. Takue rnywmnTeny NPUMEHSOT, B YACTHOCTU, B XMMUYECKUX
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nabopatopusx, 60MbLIMNX KYXHAX U UCMbITATENbHbIX YCTaHOBKax Ansa gsurateneii. OpraHnyeckme BelLecTsa,
Takue Kak nieHnYyHas uam MosioyHas Mblfib, MOryT 06pa3oBbiBaTh B3PbIBOOMNACHLIE CMECU C BO3AYXOM, U, UTO
crnefyeTyunTblBaTh, KOrgaanbl/leHHble 3TUMU BELLeCTBaMM ra3oBble NMOTOKM MEPEHOCATCA Yepes ryLwmnTerb.

Bo Bcex aTux 061acTaAX MCNOb30BaHUS NyLInTeneli U B COOTBETCTBUM CO CTPOUTENbHBIMU HOPMaMK 1
npasunaMn Ans W3roTOBNEHUS TNylwiuTeneli cnegyet NPUMEHATb Heropludve matepuansl. HakannvwsaHve
XUPOBbIX, MAC/ISIHbIX BELLECTB U Mbl/IN B NOM0LWALWMX MaTepuanax fo/mKHO 6bITb UCKTHOYEHO MPUMEHEHNEM
COOTBETCTBYHLMNX KOHCTPYKUUIA FyLuMTeneii n BbiI6OpomM MecTa Mx pacnosiokeHns. Pe3oHaTopHble rnyLmTe-
nn 6e3 nornowatLLmx Matepranos ¢ UCMONb30BaHNEM Mep NPeAOoCTOPOXHOCTH OT MNblNEBbIX OTNIOXKEHNI Tak-
Xe NPUrofHbl C TOUKM 3peHNsA TpeboBaHW NPOTUBONOXaPHON 3aLLMTbl 1 B3pbIBO3ALLUTLI.

5.7 3anyckunoctaHoB o6opyAoBaHnsa

InywmTenu, ncnosib3yemble B TEXHO0rMYeckoM 060pyA0BaHnn, MOTyT 6biTb MPUYNHOW BO3HUKHOBEHUS
TpyAHOCTell Npu ero 3anycke n octaHoBe. Heo6xoAMMo 06ecneynTb OCTaTOYHOE NPOCTPAHCTBO AN1A pa3me-
LLeHNS KOMMOHEHTOB FNYLINTENs, YTOObl AONYCTUTL 3HAUYNTENIbHbIE M3MEHEHUS AaBNeHns uunvu Temnepary-
pbl. B 4acTHOCTW, NPV N3MEHEHUAX AABNEHUSA N HANNUYMMN 3ALLUTHBIX NOKPbLITUA U3 YONLIN CHATUE faBNeHUA
[OJHKHO NPOUCXOAUTL U B CNOE NOrNMoTUTENS.

3anyck 1 octaHoB 060pyA0BaHNA YacTo NPOBOAAT NPV TemnepaTtypax HUXe TOUYKU pOoCbl BHYTPMW NOr/I0-
Lwatouielii 061ML0BKM 1 BHYTPY Kopryca rnylwmTens. HakannnBaHue Bnarum A0O/KHO ObiTb NpeaoTBpalleHo
(Hanpumep, C NOMOLLbI0 YCTAHOBKM «OCYLUEHWs»). Npn 3TOM BO3MOXHa koppo3us. KoHaeHcaT cnegyeT yaa-
NATb Yepes ApeHax.

5.8 Kopposus

MeTannuueckne NUCTbl 060/7104EK, KOXYXOB U NEPeropofok raywntened, paBHO Kak N MOHTaXHble
dhnaHubl, 4OMKHbI BbITh 3aLMLLEeHbl OT BO34eNCTBUA aTMOCcepHbIX (DAKTOPOB, KUCOT B BbIMYCKHbIX rasax u
pasHoCTe aNeKTpUYecknx NOTEHUNanoB pas/iMyHbIX matepnanos. Koppo3nio MOXHO NpefoTBpaTuTb Nog-
60poM cneymanbHbIX MaTeEpPUanoB (HanpuMep, aloMUHUA) UM NTPUMEHEHMEM 3aLLUTHBIX MOKPbITUI (Hanpu-
Mep, pe3uHbl).

5.9 T'urneHnyeckne TpeboBaHNA N PUCK 3apaxeHuns

[lomkHbl 6bITb YA0BNETBOPEHDLI CNelunasbHble TpeboBaHus, Hanpumep:

- KYUCTbIM MOMELLEHNAM,

- KNpOU3BOACTBAM NPUrOTOBEHNS MULLK;

- KMNOMeLEHNAM MeAULMHCKOTO Ha3HaYeHus;

- K3HepreTu4ecknum npeanpusaTusam.

MrneHnyeckune npob6aemMbl MOTYT BO3HUKATbL MPU OT/IOXKEHUW MbIAN HA aAre3nBHbIX MOBEPXHOCTSAX 3BYKO-
nornowawLmnx 06MLOBOK, 0CO6EHHO NP NOBbILLEHHON BNaxkKHOCTKW. CyLLecTBYeT puck 6akTepuanbHOro 3apa-
XeHUs, 0CO6eHHO NPV NOBbILWEHUN TemnepaTypbl. A4epHoe 3arpA3HeHne MOXeT UMeTb MeCcTO B fAepPHbIX
3HepreTUYeckKnx ycTaHoBKax.

B Takmx KpUTUYECKNX YyCNOBUAX CedyeT UCNONb30BaTh ANA FNyLlIMTenei rnagkve nosepxHoctn. Cnegy-
eT uck/tYaTb Hannyre 60NbLINX NONOCTEN M BbICTYNALWMX pebep 13-3a UX CNOCOBHOCTY HakanIMBaTh NbiNb 1
Bfary, a Takxe ysenuumsartb notepu AaBneHus.

5.10 OcmoTp 1 ouncTka, obessapaxmBaHme

MeponpuATMSa No 0CMOTPY, YNCTKE WK 3aMeHe ryLmnTeneil uam NNacTuH cnegyet NpoBOANTL MO Mepe
HEeo6Xxo04MMOCTH.

CneuyunanbHble Tpeb60BaHMA K LUMPOKO UCMOJb3yeMbIM CUCTEMAM KOHAWULMOHUPOBAHUA BO3fyXa npej-
ycMaTpuBatoT NPOBOAUTL OUNCTKY 1 06€e33apaxnBaHune Yepes onpeenieHHble MHTepBasnbl BpeMeHu. Moatomy
Heobxoanmo obecneynTb AEMOHTAX 3/1IEMEHTOB (N1aCTVH) ANA 0UNCTKM (06e33apaxmBaHuns) unu 3ameHsbl. B
3TOM C/ly4ae Koprnyc rywmTens Ao/HKeH 6biTb OCHOBATE/IbHO OUNLLEH. B 3aBUCMMOCTM OT KOHCTPYKLUK 3BYKO-
nornowatLLre NNacTHbl 4OKHbI ObITh OUULLEHBI C UCMO/Ib30BAHNEM CXaTOro BO3Ayxa, CTpyu napa, LWeToku
pacTBopuTENei NN o6e3zapaxmnBaroLLnx KMaKocTe.

Hanet nbinn, o6pasyowmninca Ha 3ByKOnoraowarLwmx naacTmHax nocie onpefeneHHoro BpeMeHn
aKcnayataunm B yCNOBUAX 3amMbl/IEHHOr0 NOTOKa, NPUBOAUT K YMEHbLUEHNI0 BHOCMMbIX NOTepb. Moatomy
[O/MKHBI ObITh MPOBEAEHbI COOTBETCTBYIOLME MeponpuaTus, obecneynsaloLye 04MCTKY 3BYyKONoraoLato-
LWMX NNacTUH Yepes onpefesieHHble HTepBasibl BpeMeHu.

6 lNpepacTaBneHne xapakTepPUCTUK rAyWNTEeNe pasinyHbIX TUNOB

6.1 [AuccunaTtuBHbIe rIyLWINTENN

6.1.1 TpocTble guccunaTUBHbIE TAYLWNTENN

MpocToi guccunaTuBHbINA TyLWMTENb NpeacTaBnseT coboii npsamyto Tpyby co 3Bykonoraouatwouein 06-
NVL0BKOW KPYr0ro Uav NPSiMoyro/ibHOro NonepeyHoro ceveHns 6e3 Kkakux-nm6o coejuHeHnl (CM. pUCYHOK?2).
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1— o6onouka: 2 — 3BYKONpOHWLAEMOE NOKPbITUE. 3 — Tpy6a ANA NPOXOXAEHNA NOTOKA: 4 — 3ByKOmornowaowuii matepuan

PucyHok 2 — OycecunatviBHbIl FyLumMTesb (CXeMaTuyHo)

3BYKONOrNOLWALLWI 31EMEHT COCTOUT M3 OJHOT0 UM HECKO/IbKMX C/TIOEB NOroLaioLLero matepuana n
3BYKOMPOHULLAEMOr0 NOKPbITUA. B kayecTBe NornowaLiero Mmarepmana Ucnosb3yoT TOHKME MUHepasbHble,
mMeTanaMyeckue UAn NNacTMaccoBble BOIOKHA U CTPYKTYPbl C OTKPbITbIMU NOPaMu, N3roTOBMEHHbIE U3 NEeHO-
nnacta. metansiokepaMmukm nnn 6eToHa. B KpynHO3EpPHUCTBIX CTPYKTypax CKOPOCTb BO3AyXa UMeeT MeHbluee
B/IMSIHUE MO CPaBHEHUIO C TYPOYNEHTHOCTbLIO. B 3TOM cnyyae pasHOCTb faBneHuli 6yfeT yBemumBaTbCcs Kak
KBaApaT CKOpPOCTH NOToKa. Takne HesmHelHble athdekTbl MOryT UMeTb MECTO B FNYLUNTENAX, F4e NOTOK MPOXo-
OWT Yepe3nornoTuTe b AN BAONb HEro. 15 3alMTbl BOSIOKHUCTbIX M MOPUCTLIX MaTepMasios, UCMbITbIBAOLL X
60/bLUME HArpysku, NPUMEHSAIOT NnepdoprpoBaHHbie MeTanInyeckme NUCTbl C pPOMO6OBUAHON UK pebpucTol
AYeliKoi B COYeTaHW C NI0THO CNJ/IETEHHbIM NPOBOJ/IOYHbLIM 3KPAHOM, CTEK/TOTKaHbI0 UV NOIOTHOM M3 CTaslb-
HOro BOJIOKHA. [N ocnabneHuns XecTKUX YCNOBUIA aKkcnyaTauuy MoryT 6bITb UCMO/Ib30BaHbl TOHKasA honbra,
CTEK0BOMOKHO W/IM CUHTETUYeCcKas Bata.

MoTtepw npu npoxoxaeHuu D, (v BHocumble noTepu D,.cm. 3.11) BNpOCTOM 4UCCUNATUBHOM rylimMTene
MOTYT 6bITb BblpaxeHbl hopMy ol

Oi—Os+ Dal. @

roe Ds— ocnabneHne HeOAHOPOLHOCTAMM. AB;
Oa— yfenbHble NoTepu pacnpocTpaHeHusl BAONb FywmnTens. ab/wm;
| — pAvHa rywmnTens, M.

OcnabneHne HeoAHOPOAHOCTAMU MOXeT OblTb ONpeAeneHo NyTeM WM3MepeHuid npu nabopaTopHbIX
UCMbITAHUAX 415 HEKOTOPOro TUNa ryLWwnTeNs Npu ABYX pasHbIX AnvnHax /, n /2. Ecnv BHocumMble noTepu 0 (Lu Da
M3MepeHbl ANA 4SIWH /, N/2Npy OTCYTCTBUU BAUSIHWSA NOGOYHO Nepeaaqn 3Byka BHyTPU WU BOKPYT FYLLUNTENS,
ocnabneHne HeogHopogHocTAMY ObMOXET ObITh ONpeaenieHo no hopmynie

Ds p ©)

YaenbHble NoTepu pacnpocTpaHeHns ONpeaensiioT U3 Takux U3MepeHuit cneayoumm 06pasom:

Da= A3-A, .

[nsA ka4uecTBEHHOI OLLeHKN yAeNbHbIX TOTepPb pacnpocTpaHeHnss ONIMOXEeT 6bITb UCNOIb30BAHO OTHOLLe-
Hue MenHnHra:

Da~ -a , 7
A )

roe U — anvHa nepuMeTpa kaHana, 06/IML0BaHHOIO 3HYTPU 3BYKOMOI/IOLaoLLM MaTepUasiom, M;
S — nsowaak NonepeyvyHoro ceueHus kaHana, M2,
a — Ko3a(hhULMEHT NOT/OLLEHNS 3BYKA MOKPbITHS.
YemM 60/blie OTHOLIEHME Nowaam noBepxHocTu nornotutens Ul K naowaamn nonepeyHoro ceveHus
kaHana S v BblLlie K03 (ULMEHT MO0 EHNS 06/IULOBKY TNYLINTENS &, TeM Bbllle 3(h(heKTUBHOCTL Anccuna-

TUBHOTO raywunTensa. Hanvuve HebobLINX 3BYKOOTpaxakLnx I'IOBerHOCTeVI npuBOANT NNLLb KHE3HAYNTE b~
HOMY OTK/TOHEHUIO OT 3Toi 3aKOHOMEpPHOCTH.
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CBob6ogHas nnowab NonepeyHoro ceveHuns kaHana S 3aBUCUT 0T MaKCMMasibHO A0MYCTUMO CKOPOCTH
noToKa. 3Ta CKOPOCTb He A0/MHKHA YpE3MEPHO YBETNUMBATLCA U3-3a €€ BAUSHUS Ha CPOK CNYXObI rywmMTens,
BHOCVMble NOTepw 1 NOTOKOBbLIV WyM. Ecnu niowaas onpegenserca pasmepamu npucoeanHsieMon Tpyosbl, To
nonepeyHoe ceveHme MoXeT 6bITb KPYT/bIM UK NPSIMOYTo/bHbIM. U3 hopmynsl (7) cnegyeT, uto 6onee npes-
NOYTUTENbHBIMU SIBAAIOTCA Y3KME NPSIMOYTOJIbHblE OTBEPCTUS, A/IMHHbIE CTOPOHbLI KOTOPLIX 06/1MLLOBaHbI 3BY-
Konorfowawwmm mMaTepvasom. OTU OTBEPCTUA NPENATCTBYOT Takke 06pa3oBaHWO 3BYKOBbIX Ny4yeli B
cny4yae, ec/im paccTosiHue Mexay CTeHKamu npeBbiwaeT No0BMHY A/IMHbI 3BYKOBO BOJHBI.

BbICOKMe 3HaUYeHNs K03 hULMeHTa NOFOLWEHUS 3BYKa BO3MOXHbI NPW YCTOBUK, YTO TOJILLMHA 3BYKOMO-
rnouarLein o61nLoBKM COCTaBASIET HE MeHee 0HOM BOCbMOIA HaCTW /INHbI 3BYKOBOW BOJIHbI. DTOT KpUTEPWii
BbINOJIHAETCS B NPOCTbIX AUCCUNATUBHBIX IYLINTENAX flaXe AN HU3KMX YacToT, eC/IM NPUCOeANHSEMAs K BXO-
4y rnywntens Tpy6a nmeeT 4ocTaTouyHo 60Mblloe nonepeyHoe cevyeHne. Korga wypuHa KaHana ctaHoBUTCS
3HAUUTENIbHO MeHblUe MOMOBUHBI 4/IMHbI BOJSIHbI NOAMexallero ocnabneHvto 3syka, nNponopuMoHasibHOCTb
KO3hhULMeHTy nornoLeHmsa 061nLOBKKM, cneaytolas us paseHcTsa (7), HapywaeTca. bonee Toro, ata gop-
My/na HermpuMeHVMa A1 BbICOKUX YacTOT, Korga MMeeT MeCTO Jly4eBO€e pacnpocTpaHeHUe 3ByKa, COBCEM He
nonajgatoLLero Ha 3ByKonorsioLiaoLLyo 06/1MLOoBKY.

3ByKOMOrnowawLmii MaTepuan xapakTrepusyeTcsi yaes/ibHbIM CONPOTUBAEHNEM NPOAyBaHuio T [3).

raepc — NAOTHOCTL NOroLWatLero Matepruana, HaxoAsLWerocs nog AasneHnem, Krim3;
pv— NAIOTHOCTL NOr/IOWalrLLEero matepruana npn atmocepHom gasneHunu, Kr/m3;
T — BA3KocTbrasa. H c/m2,
a — cpefHuii guameTp BOMOKOH, M.
Ona rnywuteneli NpMMEHAOT matepuanbl C yAefbHbIM CONPOTUBAEHMEM NpoAyBaHWi oT 5 fo
50 kH c/m4.
Bnnaxnne TemnepaTtypbl v faB/ieHWsa Ha conpoTuBaeHne npodysanuio f2s=rd cnos martepvana Tonwm-
Holn d Nnpn6N3nMTENbHO ONKCbIBAETCA CEYIOLL UM PaBEHCTBOM:

0)

raoe T— abconoTHasa Temnepatypa. K;
TO— abCconTHBIN HYNb NO Wkane KenbBuHa. K;
p — pasnexve rasa, MNa;
p0— onopHoe gasneHue rasa. MNa;
pc — BOJIHOBOE CONPOTUB/EHMWE ra3a ANsA NN0CKol BoMHbl. H c/M3.

TunuyHble TeMnepaTypsbl, OXugaemble A8 pa3IniHbIX UCTOYHUKOB 3BYKa, U NpeesibHble Temnepartypsl
ANA pas3NNYHbIX 3BYKOMOr/IoWwaLmx matepnanos npusefeHsl B npuioxexHum C.

Mpumepbl ANA yAenbHbIX NOTEPb PacnpoCTpaHeHWs B KaHanax C Kpyr/biM NOMepeyHbIM CeYeHUem u
0611L,0BKOI pa3IMYHON TONWMUHBI N306paXeHbl Ha pucyHke 3. OHM OCHOBaHbl Ha CTPOrnX pacyetax B OTCYT-
CTBME NOTOKA W TUMMNYHBIX 3HAYEHUAX O/1A YAEe/bHOr0 CONPOTUBNEHUS MUHEPaIbHON BaTbl. C/0i 061ML0BKM
UMeeT CU/bHbIN 3hheKT NOrNOLWEHNS HA HA3KMX YacToTax.

B HekoTOpbIX cnyvyasax Heo6XoAMMO 3aLlMTUTb OKPYXatoLLyto 06CTaHOBKY OT HanoJHUTENS rNywnuTens
WY HanoIHUTEb OT ra30BOro NOTOKA. DTO BbIMOHAKT C NOMOLLbIO TOHKMX HEMPOHULLAEMbIX Un nepdopupo-
BaHHbIX NOKPbITWIA. 1115 LUMPOKOMOOCHOTO 0cnabneHuns atheKTUBHY0 Maccy Ha e AUHWLY NoLaamM MOKPbITUA
cnepyeT BblGMpaTb kak MOXHO MeHbLuel. AdhekTuBHas Macca — 3T0 UK Macca HEMPOHMLLaEMO 060104KMN,
UM macca Bo3fyxa, konebnioLwerocs okoso nepopmpoBaHHOrO MOKPLITUA, AeNleHHAs Ha 4010 OTKPbLITON
naowaau.

MprvumeyaHne — YacTo NOBEPXHOCTHAA Macca HEMpPOHMLAEMOro NoKpbITUS, MeHblias yem 0.033 kr/m2 vnu
nopucTocTb NeptopupoBaHHOro NOKPbLITUA, 6onbluas yem 30 %. ABNSIOTCA AOCTATOUHBIMU.

CnepyeT yAOCTOBEPUTLCS, UTO NOKPLITAA He NPUK/IEEHbI K HANOMHUTENIO UIN. B Clly4Yae MHOTOC/IOMHbIX
MOKPbITUIA, K NepdOpMPOBAHHOMY C/I0H0, UTO MOXET YMEHbLUNTb NOABUXHOCTb.

o



FOCT 31328—2006

AK.x**

TonwmHa 06anyoBkn I 1 — 0.15M; 2 — 0.10b1;3 — 0.05 m.

CBO6OAHBIN AnameTp kaHana D=0,2m.
YaenoHoe conpoTuB/IEHNE NPOAYBaHUIO N30TPOMHOr0 NOrNOTUTENSA r» 12 kH c/m4.
ConpoTuBneHne nNpoayBaHunIo CneumanbLHOro NokpbITUA, MOA4ENpPYyo-

LLero BAVSIHXE NbINIEBOr0 HaneTa Uan NI0THO HaaeToli 060104KK Ks=0.2kH c/m3.

PrcyHOK 3 — 3aBMCMMOCTb pacyeTHOro 3Ha4yeHnsa yaenbHblX NoTepb pacnpoctpaHeHus DaoT yactoTsl 1
ANA NPOCTOro ANCCUNATUBHOTO FMYLWNTENA C KPYTr/ibIM NONepeyYHbIM CevyeHremM U TONLWNHON 061MLoBKY |

Ansa ynyyweHna ocnabneHnsa Ha HU3KUX YacToTax MHOTrA4a UCMOMb3YOT YTOLWEeHHbIE MOKPLITUA Uan nep-
dhopupoBaHHbIE NOKPBITUSA C HU3KO NOPUCTOCTLIO. YacTble 3anyck M ocTaHOBKa (DOPCYHOK MOTYT NPUBOAUTD K
HakannnBaHuWIo Bflary B ra3oBblx kKaHanax raywmntens (cm. A.2.4). NMonumepHas honbra He MOXeT NOTHOCTbIO
npeaoTBpaTUTL ANdy3mnio Nnapa n gonyckaeT HakananBaHue Bnary B nornotutene, o0cCo6eHHo npu nospexae-
HUK POSTbIN.

MornoTuTenun AoMKHbI 061a4aTb MEXAHNYECKONM 1 TEPMUYECKON MPOYHOCTBIO, 1 MX hopMa UM CTPYKTY-
pa He f0/MKHa U3MEHATLCA BCNeACTBME BUOpaLMUN B TeYeHe YCTaHOB/IEHHOTO CPpoKa CyXObl.

6.1.2 TlnacTtvHYaTble raywutenn

6.1.2.1 O6Lue NonoxeHns

dakTopbl, onpeaensoL e akyCTUYeCKMe XxapakTepUCTVKM NAACTUHYATLIX TYLWUTENENR, No CyLwecTBy Te
Xe camble, 4TO M AN NPOCTbIX ANCCUNATUBHBIX FNyLInTenell, onmcaHHbIx B 6.1.1.

MnacTuHYaTbIi rNyLWwnMTeNb 06bIYHO COCTOUT M3 NEPEXOAHOr0 AIeMeHTa, CyXallero Ansa paclimpeHms
nonepeyHoro ceveHuns KaHana, cpegHei yacTtu, cogepxallei 3sykonoraoLatoLme naactuHbl (v gednexro-
pbl). NpOXo4a unu Bo3ayxoBoaa A1 NponyckaHus noToka, BTOPOro NnepexoAHOro afemMeHTa, HanpasnsoLero
3BYK 1 NMOTOK B KaHas1 C NONEPeYHbIM CeHEHNEM NepBOHaYasIbHbIX pa3MepoB (CM. pUcyHok 4). B cnewmanbHbIX
cnyyasx nepexofHble 31eMeHTbl Ha 060MX KOHLLaX OTCYTCTBYIOT, N UX HE CUMTAIOT YacTbio FyLWUTENs, ecnu
3TO COrnacoBaHo 3aMHTEPECOBaHHbIMW CTOPOHAMMU.

Hannune HeKoToporo uncna napannenbHbiX NAacTUH K noaxoasiweli cBo60AHONM naowann S cnocob-
CTBYeT JOCTMXEHWIO BbICOKOT0 0cnabneHuns 3Byka B COOTBETCTBMM C paBeHCTBOM (7) Npy MasbIx NoTepsax faB-
NeHns.
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1— BXOfHOE NomepevyHoe CevyeHne; 2 — MepexofHblii 31eMeHT; 3 — 3BYKOMPOHULaeMOe NoKpbiThe,
4 — 3ByKomornowawwnx matepuan (nnactuHa)

PucyHok 4 — MnacTuHYaThlii rylwmTens

B 3aBMCMMOCTM OT YacTOTHOI 06/1aCTN BHOCKMbIE noTepn nnacTuHYaToro rywmnTena onpenensarTca
[ABYMS COCTaBNAWLWMMMN: ocnabneHneM Heo4HOPOAHOCTAMM Ha BXOAE W yAeNbHbIMU MOTEPSMU pacnpocTpa-
HeHWsa BAONb NAAacTWH (CM. pUcyHOK 5). Ha H13KkMX YacToTax, korga guameTp NnpucoeuHEHHOro KaHana MeHb-
e MOMOBWHbI A/IMHLI BOMHbI W PacnpocTpaHeHue MOJ BbICLLEro nopsAka nofasfieHo, ocnabneHve
HEOAHOPOAHOCTSIMU HECYLLLECTBEHHO. Ha BbICOKMX YacTOTax, KOrga nepexoHblil an1eMeHT AonyckaeT najeHne
3BYKa Ha NiacTVHbl NOA cny4yaiHbiMy (MPON3BO/bHLIMY) yriamu, ocnabneHme Heo4HOPOAHOCTAMU, 06bIYHO
cocTasnswowee ot 6 40 1046. MOXeT NPUBOANTL KYBENNYEHWNIO YA bHbIX MOTEPb PACNPOCTPAHEHUS.

[ononHutenbHoe ocnabneHne HEOAHOPOAHOCTAMMN 3(PAEKTUBHO AN MAACTUH, B KOTOPbIX U3MEHEHUS
BHYTPEHHEeW CTPYKTYpbl BAO/b NYTU pacnpocTpaHeHns 06bIYHO Masbl.

1— ocna6neHne HEOJHOPOAHOCTSAMMU; 2 — y/JeNibHble NOTEpU pacnpocTpaHeHus

PucyHok 5 — lMageHne ypoBHSA 3BYKOBOIO AaBneHns LpBAob N1acTMHYaToro riywntens

Bce coeiHeHUs1 MeX Ay CTeHKaMMW KaHasna v HUXKHUMUW UK BEPXHUMUW KpasiMU NIACTUH, KOTOpbIe MHorAa
BbIMOJTHSIIOT B BUZE LIMPOKYMX 3230P0B (MPOCBETOB), AO/KHbI GbITb FepPMETUYECKM 3aKPbIThbI A/151 NPefOTBpaLLe-
HUsi NepeAayn No6oYHOro 3ByKa. Bo3ayxoBoAbl MeXAY NAaCTUHAMM U CTEHKOW MOTYT GbITb BbINO/IHEHbI B NOJI0-
BUHY LUIMPUHBI BO3/lyXOBOAA MEXAY COCeAHUMU NnacTuHamu. Ecnv yaaeTcs n3bexarts yMeHbLUIeHUs NoToKa no
60KOBbLIM BO34YX0BOAAM, TO KpaliHss NaacTMHa J0/MKHA BbITh 3aKpenIeHa Ha CTEHKE kaHana.
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MpumMmedaHune — C akyCTUUECKOW TOUKM 3PEHNS KPAWHAS MacTUHA LOSHKHA WMETb MOSIOBUHHYIO TOJLLUHY,
€CNu ee CTPYKTypa OAHOPOAHA.

Mpu ycTaHOBKEe HEOAHOPOAHLIX MO CTPYKTYpe MAacTWH, Hanpumep Y4acTUYHO 06/IMLOBAHHbLIX, 0CO60e
BHUMaHUe crnefyeT YAensTb MHCTPYKUMSIM Mo MOHTaxy. Kak npaBnno, iBe NiacTuHbI, 06pasyiolme Bo3ayxo-
BOA, A0/KHbI UMETb OfIMHAKOBYIO CTPYKTYPY, T.€. CTPYKTYpa MOXeT U3MEHSATLCA BAO/b BO3AYXOBOAA, HO He
nepneHAuKyIspPHO K Hemy.

[Ons o6ecneyeHns 4ONTOBEYHOCTY NACTWH, NOABEPratoLLXCcsl BO3AENCTBUIO MOTOKA CO CKOPOCTbIO CBbI-
we 5wm/c, cnegyeT npuéeratb K MeEpaM, rapaHTUpPYOLW MM O4HOPOLHOCTL NOTOKA, HanpuMep K UCMo/Ib30BaHuNio
BbINpsiMUTE el noToka. MoTok Yepes NNacTuHbI B NoNepeyHoM HanpaBieHN MOXeT BO3HUKATb U3-3a BblAyBa-
HUSt MaTepuana NiacTvH, YTo cnedyeT NpefoTBpalath. [103TOMy He peKOMEeHAYeTCs pacrnofaratb NAaCTUHbI
cpasy 3a CeYeHVsIMU, BKOTOPbIX CU/TbHO U3MEHSeTCs N/IoLazb NONepeyHoro ceYeHus, nyumcpasy 3a noBopo-
Tamu KaHana, B MPOTUBHOM C/lyYae HEOGX04MMO MCNO/b30BaTh HanpasnsLWmne ctabunusaTopsl, o6ecneun-
BaloLL/e 0AHOPOAHOCTL NOTOKA.

MnacTuHbl, NOIHOCTbIO MOKPbITbIE (DO/brOl 4151 UCMONBL30BAHNS BO BNaXHOI aTMocdepe, MOryT UCTbI-
ThbiBaTb MOBLILWEHHOE BHYTPeHHee AasnieHune (cM. 5.5). dosibra MOXET NoBpex4atbCs (paspbiBaTbecsl, Tpec-
KaTbCs) B Mpolecce aKCnayatauuu rylwutens. 3T0 yxyAllaeT XapakTepucTUKW MNOTIOLLEeHUs Ha BbICOKUX
yacToTax.

N5 NpoBepKM COCTOSAHUS 1 3aMeHbl NACTUH Le1ecoo6pasHo NpefocTaBNaTh K HUM focTyn. Mpy npoek-
TUPOBaHUN TNYLUIATENs HEOBXOAUMO NPesyCMOTPETL OTBEPCTUS A1 BO3MOXHOCTU NPOBEAEHUs1 U3MEPEHMUIA.
0N BbINOSTHEHUS CreunasnbHbIX TMrMeHnYeckux Tpe6oBannii cneayeT o6ecneunTs U3BIeUeHre NaacTvH aas
UX OUMCTKU.

6.1.2.2 TnacTuHbI 419 WMPOKOMNOIOCHOTO ocnabneHns

B 3aBMCMMOCTM OT TONLMHBI NAACTUH, LUMPUHBI BO3AYX0BOAA, 3aLLUTHOIO NOKPBITUSA, PACCTOAHUA MEXAY
nnacTHamu Y CTeNeHu nx 3arpsA3HEHHOCTU NNACTUHBI C pABHOMEPHbLIM 3ano/IHeHMEM NornoTuTens obecneym-
BalOT ocnabneHne B HECKONbKNX OKTaBHbIX Mosocax 4yactoT. [l HU3KNX 4acToT BbICOKOro koadhdmuymeHTa
NorAoLWeHnsa AOCTUralT MPUMEHEHNEM TONCTbIX NNACTUH, TOTAa Kak A1 BbICOKMX YaCTOT AOCTATOYHbI TOHKNE
NAacTuHbl. TUNNYHbIE YACTOTHbIE XapakTepPUCTUKM NNACTUH FYyLIMTeNsa n3obpaxeHbl Ha pucyHke 6. Ha HU3kux
yactoTax yAesbHble NOTEPU pacnpocTpaHeHns yBeNnynBatoTCsa Npy BO3pacTaHny TONWWHBI NAACTUHBI U Yac-
TOThI 3BYKa. Ha cpefiHux yacTtoTax, rae WmpvHa kaHana cosnagaeT C N0/0BUHON A1MHbI BOMHbI, HabnogaeTcs
MakCMMYyM, 3Ha4YEeHMe KOTOPOro 06paTHO NPONOPLMOHABHO 3HAYEHWNIO CONPOTUBNEHNS NPOAYBaHUS NOrN0TK-
Tens. Obliee conpoTUBAEHWE NPOAYBAHMNI0 NOTOKOM, NePNeHANKYNSPHLIM KNAacTUHE, He A0MKHO CyLLeCTBeH-
HO npeBbliwaTtb 2 kH ¢ c/mM3. Ha BbICOKMX YacToTax, 4718 KOTOPbIX WWPUHA KaHana WM paccTosHWe Mexay
naacTHamy 3HaunMTesIbHO NPEBOCXOAMT NOMIOBUHY [i/INHbI BOJTHbI 3BYKa, YA€ IbHble NOTepun pacnpocTpaHeHns
CTaHOBATCHA OYEHb MasIbIMK.

10 100 1000 1000Q
muy
ConpoTuBneHune npogysaHuto /?4cnos nokpbitua: 1— 0 kH c¢/m3;2 — 0,2 kH -¢/m3: 3 — 0.4 kH c/m3.
TonwmHa nnacTuHbl d* 0.2 m.
LWinpunHa BO3AyXx0BOAA MeXAy naacTuHammn s=0.2 M.
YaenoHoe conpoTuB/IEHNE NPOAYBaHUIO U30TPONHOIO NOrN0TUTENSA /-=12 kH c/m4.

PVCYHOK 6 — 3aBUCUMOCTb YAe/bHbIX MOTEPb PACMPOCTPAHEHUSI  OT Y4acTOThl /ANA NAACTUHYATOrO MyLUINTENS
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MpumeyaHune — BAnsHUE NbINEBbIX OTIOKEHNIA UMW NIOTHO 06/1ETAIOLLEr0 MOPUCTOTO MOKPLITUS MOAENPO-
BAHO C NOMOLLbIO CMNELMUANbLHOTO CONPOTUBIEHUS NPOAYBaHUIO /?5CN105 NOKPLITUS.

BAusiHue TONLWMHBI NNAaCTUH NOKa3aHo Ha pUCYHKe 7. Korga nnacTyHbl NepeKpbIBAOT O4HY U Ty Xe 4acTb
nornepeyHoro ceyeHnst kaHana (T.e. OTHOWeEHWe s/d = const), TONCTbIE NNACTUHLI HE3HAUUTENBHO Yy4LllalT
XapakTepuUcTUKN FYLINTENA Ha HU3KMX YacToTax, 06ecneunBalT yMepPeHHoe ocnabieHne Ha cpefHuX 4acTo-
Tax U MUHUMasbHble yaefbHble NOTEPU PACNPOCTPAHEHMS HA BbICOKMX YacToTax. a5 TOro 4to6bl ynyylwnTb
NOT/MOLLEHNE HA HN3KMX YacTOTax 3a CYeT BbICOKOUACTOTHOTO 0C/1abneHuUst, NPUMEHSIOT 06/1MLLOBOYHbIE NOKPbI-
TUS C YBENIMYEHHOV NOBEPXHOCTHOV Maccoii (CM. pUCyHoK 8).

TonwwuHa 3sykonornouwarmwmx nnactmd & 1— 0.15m;2— 0,2 m;3 — 0.3 m.
YaenbHoe conpoTusBaeHne NpoLyBaHUI0 M30TPOMHOI0 NOrnoTuTens r=12 kH c/m4.
ConpoTueneHne NpoayBaHuo CN0si NOKPbITUA /?s=0.2 kH c/m3.

PUCYHOK 7 — 3aBMCMMOCTb yAe/bHbIX NOTePb pacnpocTpaHeHuss ONoT YacToThl /415 [AyWNTeNs ¢ NAacTuHamu
pasHol TO/ILYMHBI U LUMPUHON BO34YXOBOAOB MEXAY NAACTUHAMM, PABHOMN TOMILMHE NIACTUH

1— nnacTuHbl 6€3 NOKPbLITUA. 2 — nnacTuHbl c NEPG OPUPOBAHHbIY NOKPLITUEM. 3 — NNACTUHbI C HACTUUYHLIM NOKPbITUEM

PUCyHOK8 — 3aBMCMMOCTb BHOCUMbIX NOTepb O,0T YacToThbl /,CU'IFI rnyLumeneVl € 06bIYHbIMU NAACTUHAMMA.
nony4dyeHHas no pesynbratam |/|3mepeH|/u71 npu na6opaToprlx ncnblTaHNAX
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Mpy BbIGOPE M ONTUMU3ALMM MAACTUHYATLIX TYLWIWTENei A5t HU3KOYACTOTHOTO ocnabneHns oco6oe
BHUMaHUWe cneayeT yaensiTe MatepuasamM HanoHUTENs!, NOKPbITASA U BHYTPEHHEMY CEKLMOHUPOBaHMIO (Kapka-
Cy) NnacTvH. Ans ynyylweHus ocnabieHUs Ha BbICOKMX YacToTax WMPUHA BO3yXOBOAOB A0/KHA ObITh YMEHb-
LeHa, a CeKLMOHMPOBaHHbIE NIACTUHbI CEAYET pasmellaTb BAO/Mb KaHana co CMELLEHUEM B MOMEPEYHOM
HanpasneHun. O6e 3T Mepbl NPUBOAAT K YBEIMUEHUIO NOTEPb AABNEHUS. B To Bpems Kak cMeLleHue obecne-
yMBaeT AOMNO0IHUTENBHOE 0CcnabneHne meHee 6 Ab. noTepu faBneHUst MOTyT yBOUTLCS (CM. PUCYHOK 9).

Obll

1 =0.75m; s =0.1 M; 1— 4 — BapuaHTbl PacnosioXeHnsa NaacTuH;
x=0,1™M; d=0.2 M, 5— HanpasneHne NoToka

PucyHok 9 — 3kcnepyMeHTanbHO NONYYEHHblEe 3aBUCMMOCTN BHOCUMbIX NoTepb O, 0T YacToThl /
1 KoadhuymeHT notepun fgasneHnsa Gana pasnnyHbIX BApUaHTOB PacnosioXeHUs NNacTuH

Mpumeyanune — 3HaueHus O, npesBbiwatouine 40 5. 3aBUCAT OT NOGOYHOIO LIYMa.

OTMEYEHHOro yMmeHbLUIEeHUA 0cnabieHns Ha BbICOKMX YacTOTax MOXHO OXuAaTb Npu YCI0BUN HaIMYMA
NpAMO BUAMMOCTN MEXAY BXOAHBIM U BbIXOAHbIM OTBEPCTUAMM [NYLLUNTENS.

3arps3HeHne nnacTyH BO6LLEeM criyvae NpMBOAUT KyXyALWEeHNo ocnabneHns Ha cpegHUX 1 BbICOKMX Yac-
ToTax.

6.1.2.3 TloTepu fAaBneHus

MoTepun NONHOro aB/ieHUS, Bbi3biBaeMble MyLIMTENEM [CM. paBEHCTBO (2)]. ABNATCA peluaroLmm dak-
TOPOM Mpu BbIGOpPEe NNACTUH 1 WNPUHBI BO3A4YX0BOA0B. OHU BKIOYAOT B Ce651 NOTepu AaBNeHUs Ha BXoge,
BbIXOAE W BAOMb MMYLWNTENsA B BO3AYX0BOAAX MexAy nnactuHamu. [ns Bbibopa raywmTens AO/KHbI 6biTb
N3BECTHbI AONYCTUMbIE NOTEPU NONHOrO faBneHus. B cnyyae ogHopoAHOro 6e3BMXpPeBOro NoToka Ha Bxoge
rAYWUTENs U kaHana ¢ NOCTOSAHHbLIM NONepeYHbIM CeYEHNEM OLLeHKa NOTepb AaBNeHnsa Ha 060MX KOHLax ry-
LWMTENs MOXeT OblTb NOJlyYeHa € UCMOoMb30BaHMeM KoadurumeHTa notepb fgasneHns ~ (N0 OTHOLIEHUIO K
NPOU3BOJIbHOMY CEYEHWUIO KaHana);

NTIH (N +HA4 "0

raey, — opM-hakTopco CTOPOHbI BXOAA MYLWINTENS; 419 NPAMOYTO/IbHbIX NNACTUH £, = 1; A4na NoNykpyrio-
ro BxogHoro npogpuna  =0.1;
$2— dhopm-chakTop CO CTOPOHbI BbIXOAA IMYLIUTENS; ANA NPAMOYTO/bHbIX MAACTUH U2 = 1; Ans nonykpyr-
noro BbIxogHoro npocuna A =0,7 (cnaboe BnusiHue);
S — LWMpKHa BO3yX0BOAA, M;
d — ToNWMHA NNACTUHBI, M.
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B uenom notepu AaBneHuns yBenmumBarTCa kak KBaApaT OTHOWeHNA d/s. PPUKLMOHHbIE NOTEpU yBenu-
4YMBAKTCHA C POCTOM OTHOLLEHWS A/INHbI NNACTUHBI / K NONEpeyYHoMy rupaBanyeckoMy CEHEHUIO, KOTOPOe Npo-
NOPLMOHaNbHO LWMPVHE BO34YX0BOAA S. 1A 3BYKONOI/IOLWALWMUX NAACTH € NepthOpUpOoBaHHbIM NOKPbITUEM
unv 6e3 Hero KoachhuuneHT notepu gasnexHns C,, 06ycnoBAEHHbI TPEHNEM, MOXHO OLEeHUTb No hopmyne

=0, (gVZ 55) (k)
3HaveHue 0,025 aBnaeTca TUNUYHBLIM 415 NONOBMHbI KO3 ULNEHTA TPEHMSA 3BYKOMOr 0L atoLWwmx nnac-
TVH.
Tem He MeHee, ANA TOro YTobbl 06ecneynTb NOTEPU AABNEHUSA B AONYCTUMbIX FpaHmuax, naacTuHbl He
LOJDKHBI ObITh C/TMLWKOM TONICTLIMMU, & LUMPYHA BO34YXOBOAOB HE A0/HKHA ObITb CIULWKOM Masioi.
[ns cpaBHEeHNS C N3MepeHNsMY NP 1abopaTopHbIX UCNbITAHUSAX B COOTBETCTBMM € [1] noTepu NoAHOro
AaBfieHns BbIYNCAAT No hopmyne

APi = (C* + Sf)”2 Vi2 = Cz-v*- (12>
MpumeuyaHune — Ycnosusa namepenus no (LJnpmeogat ku= 0 [cm. paBeHCTBO (2)].

6.1.2.4 BnusHWe noToka Ha ocriabneHne u reHepauuio 3Byka

[MOTOK CO CKOPOCTbLIO BNIOTb A0 20 M/C UCNbITBIBAET CUbHOE AUccUnaTtuBHoe ocnabneHve B BO34yXO-
BOAE.

[MOTOK MOXEeT BNNSATb Ha paccesiHe 3ByKa B NacTUHYaTbIX FyLWUTeNsax 4ByMsa cnocobamu. Bo-nepBbix,
CKOPOCTb 3ByKa pasnunyaeTcs 415 BXOLHOMO M BbIXOAHOTO HanpasneHuii. Bo-BTOpbIX, HEOAHOPOAHOCTb Npodhun-
N8 CKOpPOCTY Bbi3biBaeT adhdekT pedhpakumun. Oba adhekta 3aBUCAT OT uncna Maxa Ma, 1 MMM MOXHO nNpeHe-
6peybansa Ma <0.05.

Bonee BaxHbIM ABNSiIeTCA pereHepayms 3Byka MoTOKOM. MOTOKOBbIN LWyM. U3MepsieMbli Nnpu nabopartop-
HbIX MCNbITAHUAX, XapakTepusyeTcsl YpOBHAMMN 3BYKOBO MOLLHOCTW, HEMOCPEACTBEHHO CBA3AHHBIMU CO CKO-
pOCTAMU MOTOKA. DTV YPOBHU UMEKT OTHOLLUEHUE K 6E3BMXPEBOMY BXOAHOMY MOTOKY rnywutens. Ecam atn
YCOBUS HE BbIMOJTHATCA NPU UCTIbITAHMSAX HA MECTE YCTAHOBKU MYLUMTENS, HAanpuMep BCeACTBME KOHCTPYK-
LMK BCcacbIBaloLLLEro kaHana, MoryT Habnto4aTbCsi NOBbILEHHbIE 3HAYEHWSA YPOBHEN NOTOKOBOrO LWyMa.

YpoBeHb 3BYKOBOI MOLLHOCTU, U3/Ty4aeMOi ryLInTeNneM, He MOXET ObiTb MEHbLLE YPOBHSI 3BYKOBOI
MOLLHOCTU NOTOKOBOrO Wyma. OcnabneHne, U3MePEHHOE Ha MecTe, 4acTo 0Ka3biBaeTCs MEHbLUE NU3MEPEHHO-
ro npu nabopaTopHbIX UCMbITAHUSAX, KOTOPOE onpeaensoT 6e3 yueTa NOTOKOBOro Wyma. OueHKa OKTaBHOro
YPOBHS 3BYKOBOW MOLLHOCTY NOTOKOBOIO LWyMa Lw oc, MOXeT 6bITb onpegeneHa no oopmyne

lweexB* 101a7-+601aLll- 101

rae B — sennunHa, 3aBucALLasa oT Tuna raywuTensa uyactoTsl, 4b;
V — CKOpOCTb NOTOKa B Hanbosiee y3KkoM CeYeHUmn rayLmTens, m/c:
C — CKOpOCTb 3BYyKa B cpefe, M/C;
Ma — uncno Maxa (Ma = v/c):
p — cTaTtuyeckoe fassieHune B kaHane. Ma;
S — nnowagb Hanbosnee y3koro NonepeyHoro cevyeHns, M2:
f — cpefHereomeTpuyeckas yactoTa OKTaBHOM nonockl. u;
H — MakcumasibHbIl NonepeyHsblil pasmep kaHana, M;
5— nNpocTpaHCTBEHHbI MacluTab, xapakTepu3yoL il BbICOKOYACTOTHYIO CNEeKTpasibHY COCTaB/AOLLYIO
MOTOKOBOTO LWyMa, M;
WO0= 1Br.

YpoBeHb 3ByKOBOI MOLLHOCTM NOTOKOBOTO LUyMa U3MeHSeTCcs ¢ TemnepaTypoii T B COOTBETCTBUM C Npu-
6NMKEHHO 3aBUCUMOCTbIO -25 g (7770). Ans rnafgKOCTEHHbIX ANCCUNATUBHBIX NAACTUHYATBIX TNyWwnUTenei,
MCnosib3yeMblIX B TENSIOBOM, BEHTUASALMOHHOM U KOHAULMOHMPYOLLEM 060pyA0BaHNM, MPUBANXEHNE 3aal0T
3HayeHusimm B=58a6, 5=0.02 m.[Ansa gaHHOro cny4vas rpadpuk 3aBUCMMOCTU, onpeaensiemoi choopmysnoii (13),

M306paxeH Ha pucyHke 10: KOPPEKTUPOBAHHbLIE MO XapaKTepPUCTUKE A YPOBHYM 3BYKOBOW MOLLHOCTM LWA ansi
nonepeuyHoro ceueHnst kaHana naowaasio 1 M2BbIuMCAAIT 3aTeM no hopmyse
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<14)

NMpumeyvyaHune — [Ansa raywnteneit 4pyrux TMNOB, B YaCTHOCTY PE30HATOPHbLIX. B MOXET 6bITh 60/bLLE B ONpe-
[eNIeHHbIX YaCTOTHbIX Nosiocax. OfHAKO Kakyt-160 06y MHOPMALMIO 0 3HAUEHUSIX B 1 il AaTb Henb3s.

PucyHok 10 — 3aBMCMMOCTb OKTaBHbIX YPOBHEl 3BYKO-
BOW MOLLLHOCTY i.W OC! NOTOKOBOTO LWyMa OT YacToThl / Npu
HOpPMasibHbIX aTMOCEPHbIX YCNOBUAX AN KaHANbHOrO
rnywnTens ¢ naowajbld HavMeHbLUero nonepeyvyHoro
ceyeHnsa S = 0.5 M2. MakcumasibHbIM NOMNepPeyYHbIM ceye-
HUeM KaHana H= 1MapupasnnyHbIXCKOPOCTAXN0TOKayY

6.1.3 [AuccunaTuBHbIE MYLWUTENN C M3rnbamm

M3rnbbl BCTPEUATCA Ha BcacbiBaKOWMX (Hanpumep, NOrIoLWalWUX ANCKOBbLIX 3aTBOpax, CM. pUcy-
HOK 11) MNK BbINYCKHbIX OTBEPCTUAX, @ TaKXKe Ha NoOBOpOTaxX TPacChl ANMMHHbIX KaHANbHbIX CUCTEM. Ha HU3KMX
yacToTax, Korga anaMmeTp nonepeyHoro ceueHns mMas no cpaBHEeHMIo ¢ AJIMHON BO/HbI 3BYKa, N3rM6Gbl B KaHae
(kakManacTuyHble TpyGUaTble ryWNTENN) HE BANAIOT HA Nepegavy 3Byka. Ha BbICOKMX YacToTax A/IMHA BOJHBI
MEHbLLE LWMPUHbI KaHaNa, 1 3ByKOBOI y4. Nnajas Npy pacnpocTpaHeHu Ha NornoLLaLLyo 06/ML0BKY, CUSb-

HO ocnabnseTcs.

MpumeuaHue — Mo cyTn, ocnabneHme 3Byka U3rMéamum MoxeT
6bITb ONPEAENEeHo Kak 4ONOMHNTENbHOE ocnabnexne, HabnogaeMoe B U30-
THYTBIX KaHanax rnywmTeneil No cpaBHeHUo ¢ NpsiMbIMK. TeM He MeHee, B
HacTosILEee BPEMS HET CTaHAAPTHLIX METOAUK U3MEPEHUS OCNIa6NeHUs faH-
HOro BMga. Ha npakTuke BAUsiHME OGNLOBKA MOXET GbiTb ONpeAeneHo ny-
TeM CPaBHEHUSI KOHCTPYKLMIA, UMEIOLLUX KECTKNE CTEHbI, C KOHCTPYKLMSAMY,
BK/IlOYAIOLL MM B Ce6sl NOr/oLaioLLne nokpbITUs.

[lelicTBue p[UCKOBbIX 3aTBOPOB MOXeT OblTb OMMcCaHo C
nomoubio paBeHcTBa (7). OTHoweHne U/S He n3MeHsieTcs BAO/b
paguansHoOro nyTy pacrnpocTpaHeHus 3Byka. dhekTnBHas AnvHa
onpegenseTca paguycom aucka. [ocKonbKy pasmepbl 3aTBOPOB
06bIYHO Masbl, nojasneHne 06pa3oBaHNS lyda He CTO/Ib BaXHO.
KoHel, kaHana ob6pasyeT 3aKpyr/ieHHYH BOPOHKY, MO3BOJISIOLLYHO
YMEHbLUNTb OTHOCUTE/IEHO BbICOKUE NOTEPM AAB/IEHUS.

Mpu HanU4Mun yrnoB He06X04MMO OTUET/IMBO pas3nunyatb 06Te-
KaeMble KaHasbl (KaHasbl ¢ a3poMHaMUYecKuMmn popMamm) 1 06bId-
Hble BEHTUNSALUNOHHbIE TPY6bl. B 06TekaeMbIX KaHasiax NPUMEHSIIOT

PucyHok 11 — BcacbiBatouiee oTBepcTue
TAyWNTeNs C NorNowWanL MM 3KpaHoM

3BYKOMOI/IOWaLIMEe HanpaBsiowme cTabuamsatopbl (Kpbiibsl), KOTOpble 3aHMMaloT HEMHOTO MecTa, Ho
MOTyT MEeTb CyLLEeCTBEHHOE ieliCTBME Ha BbICOKMX YAacTOTaXx. B 06bIYHbIX BEHTUSILMOHHbIX KAHANAX NPUMEHS-
0T 06/IML,OBKY CTEH B6M3NM yrna. ECAM CTEHBI UMEHT BbICTYMbI, CPABHUMbIE N0 pa3Mepam C A/IMHOV BO/HbI 3BY-
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ka. To 6o/iblIasi YacTb 3BykKa OyfEeT paccesiHa U 3HauMTesIbHO ocnabneHa. Ha pucyHke 12 nokasaH npuvep
onpegeneHnst NoTepPb NPU NPOXOXAEHUN AN noBopoTa (M3rn6a) kaHasna npu HaMUYMM UK OTCYTCTBUU 3BYKO-
U30/IMPYIOLLErO NOKPLITUS.

PaLuupk mmetpax

L.ab6

£5:p

126 260 600 1000 2000 4000 0000
f. Iy,

3LKCNoeTalLaKLLBSOUTLOLICB CTaHbl HA MUHEPasTbHO* BaTbl
TW LM 50 bibl, N1CTOOTMO 70 KA i3

a-----—- —o0 Ob6raapmbl 1 +2 +1+4
O-----—--—0 OC/HUOecn 1+2*3
0--------- -0 O6raifylumn 1+24-a
O--enn- — O O6nuupaca 1

(0] O bet 06nvaasv

PucyHok 12 — 3aBUCMMOCTb NOTEPb NpU NpoxoxaeHnn OtoT yacToTbl/ANA noBopoTa (M3rnba) kaHana npu pasnnyHbIX
cnocobax pasmelleHns 3ByKonoraoljarLei 0611L0BKN CTEHOK (BEHTUAALMOHHASA WaxTa No3eMHOro TYHHeNs)
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6.2 PeakTuBHble rnywmTenu

6.2.1 Pe3oHaTopHble rnywumtenu

6.2.1.1 O6uwue NonoXxeHns

Kak 4ns 0611L0BKN KaHanoB, Takn NPy N3roTOBEHUY 3BYKOMOT/IOLWAKLLNX MIACTUH NPUMEHSAIT ocnab-
nALWmne 3ByK 3/1eMeHTbl B dopMe norfnoTuteneli uamM pe3oHaTopos. B cneyunanbHbIX MPUN0XEHUSAX NONe3HO
06beMHATL 06a BUAAa 3/1IEMEHTOB.

Ha pucyHke 13 nzobpaxeHbl pe3oHaTopbl CeayoLmnx TUMnos:

a — 3BYKOMOrNOLWaloLnii C/I0A C HU3KMM COMPOTUB/IEHNEM NPOLYBAHUIO Ha XXECTKOW NOAM0XKKe C none-
peYHbIMU CEKUUSAMU, NpescTaBAsaoLWMY cO60 YeTBEPTLBOHOBbLI pe3oHaTop:

b — aHanornyHoe ycTpoiicTBo co cnabonepdopmMpoBaHHO OTBEPCTUAMM U LLLENSMU NI0OCKOCTbI0 AN
co3faHus atpdekTa «byTbINOYHOIO ropaax» Ha nyTy BO3AYLUHOMO 3BYyKa (pe3oHaTtop enbMronbua);

C — aHa/orM4yHo CeKUMoHMpoBaHHas 061MLoBKa CO CTEHKaMU U3 3ByKONOrowarLLero matepvuana num
6e3 nornotuTens;

d — aHanormyHoe ycTpolicTeBo, 06/1ML0BaHHOE NErKoi NneHkon (PoNbroi) uny NnnacTuHaMmu.

J— pesucTuBHbIN CNON; 2 — Nepd OpupoBaHHas NNacTUHa UK NNACTUKA CO WesiMU: 3 — 3BYKOMOT0WaloLWni Cnou.
4 — nneHka (chonbra) Unu nnacTuHa. 5 — TBepAas NOAN0XKA UAN NNOCKOCTb CUMMETPUM

PucyHok 13 — Twunbl pe30oHaTOpPHbIX 06/1ML,0BOK (CXEMATUYHO)

Ha npakTvke NpMMeHSAIT coveTaHnsa pe3oHaTopoB MenibMrosbla v naacTuHYaTbiX pe3oHaTopoB, KOTO-
pble He TPebyT HUKaKMX NOroLanLWwux matepmanos [4].

6.2.1.2 YeTBepTbBOJIHOBbIE PE30HATOPbI

YacToTy 4eTBEPTbLBO/IHOBOr0O pe3oHaHca [0. L. onpeaenstoT hopmynoii

rAae ¢ — CKOpOCTb 3BYyKa, M/C;
t — adpdhexkTMBHAA TONLWMHA 06NNLLOBKM, M.

[na npumepa Ha pucyHke 18 nokasaHbl MHOTO3BEHHbIE YHeTBEPTLBO/THOBbIE pe30oHaTopbl. LnprHa 6oko-
BbIX OTBETB/IEHUIA, KOTOPbIe MOrYT 6biTb OPUEHTUPOBAaHbLI NEPNEHAVKYISIPHO WKW HaK/IOHHO K M/IOCKOCTM
NOKPbITUA, AO/HKHA 6bITb MeHbLUe t (NpeAnoYTUTENbHO MeHbLUe tf2) B HanpaBneHUn pacnpocTpaHeHns 3BykKa.
3BykonornowawLuii matepman (B crydae NnpuMeHeHUs) AoKeH 6biTb 3aluLLeH OT 3arpsasHeHns n abpasue-
HOr0 UCTUPaHUS, Bbi3blBAEMbIX MOTOKOM. HeTBEPTbLBOIHOBbIE PE30HATOPbI APAEKTUBHBI TAKKE HA HEUYETHbIX
rapMoHVKax Co6CTBEHHO YacToThl fO, ecnn LWMpMHA kamepbl 4OCTAaTOYHO Mana.

6.2.1.3 Pe3oHaTtopsbl enbmronbua

Co6CTBEHHYI0 YacToTy pe3oHaTopa enbMmronbua /0onpeaenstoT no dhopmyne

e

r(+ M)

(16)
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rae £— [0NA OTKPbLITON YacTy Naowaamn nNacTUHb NOKPbITUS;
| — ToNUWMUHa NNacTUHbI, M;
[l/ — KoHUeBas nonpaska K 0OTBEPCTUAM;
cun/— Te xe. yto B opmyne (15).
padmk 3aBucumocTu (16) nokasaH Ha pucyHke 14. KoHueBas nonpaska 3aBUCUT OT AnameTpa oTBep-
CTW N X OTHOCUTE/IbHOTO MOJIOXKEHUS, & TakKe 0T CKOPOCTW NPOXOAALLEro NoToka, Kotopas A0/HKHA NPeBbl-
waTtb 15 m/c.

MpumeyaHue — Mpu ofHOI 1 Toii e rNyGuHe pe3oHaTop efbMrosibla BCerga HacTpoeH Ha 6osiee HU3KYo
4acToTy M (PYHKUMOHUPYET B 60/ee Y3KOM MOJIoCe YacToT, YUEM aHA/IOTUYHbI YeTBEPTLBO/IHOBLIV pe3oHaTop. Jemndgupo-
BaHue Kamepbl He NPUBOAWT K 3HAUUTE/IbHBIM W3MEHEHWSIM LIMPUHBI NOMOCkl. [Ns cpaBHeHUs MOPUCTbI MaTepuan, uc-
nofb3yemblii B KAUECTBE MOKPLITUS, AENCTBYET Kak 3h(DEKTUBHbINA feMNdIep, HO YyBCTBUTE/NEH K 3arpsi3HEHWIO.

6.2.1.4 TlnactuHYaTtble UNKn NIeHoYHbIE pe3oHaTopsbl
[na BbluMCNEHNS Pe30HaHCHOW YacTOTbl MNIACTUHYATOrO UM NJIEHOYHOrO pesoHaTopa cnegyer 3ame-
HUTL/ (I + [/) B dopmyne (16) Hap/rn':

17)

roe a="_"p.
a zﬁp

p — NAOTHOCTb rasa, Kr/m3;
T" — NOBEPXHOCTHasA NJIOTHOCTb NNACTUHBI UV NEHKN, KI/M2,;
cun/— Texe. uto B hopmyne (15).

[ns Bo3gyxa npy HoOpMasbHbIX aTMOCepHbIX ycnoBusax a = 60 krl/2ru/m1/2. I'padmk 3aBucumoctu (17)
nokasaH Ha pucyHke 15. MoaxoAsLyM BbIGOPOM MaTepUanoB U KOHCTPYKLMU pe3oHaTopa MOXHO n3bexarb
OCaX[eHns OTNIOXEHUIA 1 NpefoTBPaTUTbL UX COBMECTHYI0 BMOPALMIO C MOKPbITUEM, KOTOPOE CTaHOBUTCA
YyBCTBUTE/bHbLIM K paspyLueHunio. MpMMeHAT cneymanbHyo MeTanInyeckyto i nnacTukoByto chonbry. Mpu
1CNoIb30BaHNM TOHKOW ONbIn CylecTBYeT 0NacHOCTb BO3OYXAEHNS MOTOKOM (hNaTTEPHOro WyMma.

*ru
*. I-I *
PUcyHOK 14 — 3aBUCMMOCTb PE30HAHCHOW YacToTbl
pesoHaTtopa enbmronbua (0 0T AOAM K OTKPbITOM PucyHok 15 — 3aBWCUMOCTb pe30HaHCHOI YyacToTbl /0nnac-
yacTM nnowagu nepdopUpOBaHHON MNACTUHbI TUHYATOrO WK NJIEHOYHOTO pe3oHaTopa OT NOBEPXHOCTHO
NoKpLITUS (TONWMHA 1 MM. AuaMeTp OTBEPCTWiA NAOTHOCTW Macchl T "NojaT/NMBON NnacTuHbl nepeq pasje-
5 MM) nepef pasfefieHHoN Ha CeKLumn 06/IML0BKOIA NIEHHOI Ha ceKkuun o6nULOBKOW rnybuHon t (c - 340 wmic.
rny6uHoii t (c » 340 m/c) p *1.2 kr/m3)
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Ha BbICOKMX YacToTax Bl/lﬁpaLl,l/IOHHble XapakTepuCcTukn NOKPbITUA UCNONb3YKOT ONA (*JOpMVIpOBaHVIH
aKyCTUYEeCKN MATKNX CTEHOK B AOMO/THUTENbHbIX YAaCTOTHbIX NMOJi0oCax. Ocnabnexusa B LIJI/IpOKOI7I nonoce 4yactot
¢ 6onblueli HaAeXHOCTbK AOCTUTaKT pasMelleHnemM pas3/IMiHo HaCTPOEHHbIX pe30HaTopPoB BAO/1b KaHasa.
PacctosHvue mexay rpynnamu pe3oHaTopoB [0/1XHO 6bITb HE MeHee O[],HOVI vyeTBepTn HanbonbLuel AONTNHBI
BOJIHbI, ON1A TOro 4YTOG6bI M36EeXaTb HexenaTenbHOro BSaVIMO,CI,eVICTBVIFI Mexay Humu. Takoe e npasuio npu-
MEHSAIT A1 pa3/IMYHbIX CTOPOH KaHasoB. MOCKO/bKY pe3oHaTopsbl Hanbonee S(bQJeKTI/IBHbI B 4YaCTOTHbIX
obnacTsx, rae WwmpnHa Bo3ayxoBoaoB Mexay O6I'II/ILI|OBKaMVI MeHbLlUe, YeM NoN0BUHA A/IHbI BOJTHbI, Pa3/iIMyHO
HaCTpOEeHHble pe30oHaTopbl He crieayeT NPUMEHATb A/1A NPOTUBOMOJTIOXHbIX CTEHOK.

[ns pe3oHaTOpPOB BCEX TUMOB COGCTBEHHAS YacTOTa 3aBUCHT OT TEMNEpaTypbl BC/IEACTBYE 3aBUCMMOC-
TV OT TEMMNepaTypbl CKOPOCTU 3BYKA C:

c =c0nr/ro, (18)

roe T— abconoTHasa Temneparypa. K;
0 — Temnepartypa okpyxatolLueii cpeasl, K;
cO0— cKopocCTb 3BYyKa npu Temneparype 0, m/c.
[Lns Toro 4To6bl HACTPOUTL PE30HATOP Ha 3aJaHHYI0 COBCTBEHHYIO HYACTOTY NpU NOBLILLEHHOW TeMmnepa-
Type I'. He06X0ANMO YBENNYNTL €r0 pasmepbl NPONOPLNOHANBEHO MHOXUTENO AT/TO NO cpaBHEHUIO C pa3Me-

pamu, COOTBETCTBYHOLLUMU TEMNEpPAType OKpyxXatoLLeli cpeapi.

6.2.2 OTpaxaTesibHble ryLwunTenm

6.2.2.1 O6Lme NoNoXeHns

OTpaxaTenbHble TyWnTenn 06bIYHO NPOEKTUPYHT A8 0cnabfieHns OCHOBHbIX MOJ B KaHasiax Huxe
4acTOTbl BO3HWKHOBEHWS MO/, HaVBbICLUUX NOPAAKOB, T.€. 4151 OTHOCUTE/bHO Y3KMX KaHasoB. B 6onee wmpokmx
KaHanax pacnpocTpaHeHMe HauBbICLLIMX MO MOXET 6bITb NPef0TBPALLEHO NMPUMEHEHUEM XECTKMNX akcuasb-
HbIX Neperopofok kaHana (Tak Ha3blBaeMbIX MOJOBbIX WU MOAANbHbLIX (PUALTPOB). YacTb NagaLLero 3syka
6yfeT oTpaxaTtbcs. ITOT 3P EKT B HACTOsLLLEE BPEMS NMPAKTUUYECKN HE UCMOMb3YIOT.

OTpaxaTenbHble ryLWwnTeny MoryT COCTOSITb U3:

- MPOCTbIX PacLUNPEHN UK CYXKEHUIA;

- Kopnyca, cofepxXallero MHOro4Mc/eHHble B3aUMOCBSI3aHHbIE pacLUMpUTe bHbIE KaMepbl;

- OTBETB/AKLNXCHA KaHAMOB;

- NNacTUH PeakTUBHOTO TUMa.

Cnepyet oT/iMyaTb oTpaxaTesibHble TyWWUTeNn a8 CTalMoHapHbIX YCTAHOBOK OT raywutenei ans
aBToOMO6UWIen napyroro MO6UNLHOro 060pyA0BaHUSA.

Bbibupas raywmTens 405 cTaunoHapHoro o6opyoBaHus, Npexae Bcero cnegyeT yaenuTb 0co6oe BHU-
MaHVe BO3MOXHOCTU JOCTMXKEHNS HEO06XOAMMO MexaHU4eCKO NPOYHOCTW MPOCTbIMU KOHCTPYKUMOHHbIMU
Mepamu. B rnylwimTenax gns maructpaneii gaBneHus Kopnyc NpoeKkTUpYoT Kak 6anioH BbICOKOTO AaB/EHNS.
M3nyyeHune 3ByKa KOpPMyCcoM NoAaBAsAT MPUMEHEHNEM NOAXOAALLUX TAXKEbIX UM XECTKUX KPYT/bIX Nonepey-
HbIX CEeYEHWA.

OTpaxaTe ibHble rywunTeny AN aBToMobuaeid NPOeKTUPYIOT C y4EeTOM OrpaHuYeHnii No macce v none-
peuyHbIM pa3mepaM. Kak cnefcTeue, nerkue Kopnyca “3roToB/siiOT C 0BaslbHbIMU UK HEKPYTIbIMU NONEPEYHbI-
MU ceyeHuaMU. M3nyyeHue 3Byka Takumu Kopnycamu AO/MKHO 6biTb MOAaBneHO cneuuanbHbIMU Mepamu,
HanpvMep NPUMEHEHNEM KOHCTPYKLMIA N3 ABYX 060/104EK C MOMOLLAOLWUM C/I0EM MEXAY HUMU, UCNO/Ib30Ba-
HVEeM XeCTKMX NepebopoK B Ka4eCTBE CTEHOK KaMepbl, MPUMEHEHMEM CneLnanbHbix pebep ans obecneyeHns
NPOYHOCTHU.

Bce nonepeuyHble, a 4acTo 1 OCEBblE pa3mMepbl apMaTypbl ABASKOTCA ManbiMyU MO CPABHEHWIO C AJIMHOM
BOJIHbI MOANIEeXaLlero ocnabneHno HU3KOHacTOTHOrO 3ByKa. Mpu HacTpolike 3N1eMeHTOB FyLIMTens cneayet
YyUnTbIBaTb NOBbLILEHHbIE TEMNEPATYPbLI B BbIMYCKHOM ra30BOM NOTOKE ABUratesieil BHyTPEHHEro CropaHus un
mMarucTpasei BbiICOKOro AaBneHus. HennHeHocTb (yAapHble BOHbI) M MOTOKOBBIN LYM SSBASIOTCA peluaroLm-
MU hakTopamu npu ocnabneHnm BbICOKOUACTOTHOIO 3BYyKa.

B oTCyTCTBYE NOTOKA M NPU BbICOKUX YPOBHAX 3ByKa MOXET ObITb MNO/IyHYEHO XOPOLLEee CoriacoBaHne Mex-
[y pacyeTHbIMU XapakTepucTukamu kaHana v pesynbtaramu npu n1abopaTopHbIX UCMbITAHMAX C UCNONb30Ba-
Huem rpomkoroBopuTenein [5]. OgHako Ha MpakTvke BAUSIHWE MNOTOKA OYeHb BaXHO. lMOTOK Bbi3blBaET
3aTyxaHue 3ByKa B nephopupoBaHHbIX Tpybax U paclumputesnbHbiX kamepax (CM. pucyHok 16). HacTpolika
pe30HaTOpPOB HapyLLaeTCs, U UX 3aTyXaHue YBenMunBaeTCcsa UM ymeHbllaeTcs B 3aBUCMMOCTU OT Hanpassie-
HMA NoToKa.
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A, b
20
Eaknon
30 m/c
70 uto
2D
40 K 7D 1Ne 200 300 500

trv

PucyHok 16 — 3aBWCUMOCTb BHOCUMbIX NMOTepb 0,0T 4aCTOThI/415 OL4HOKAMEPHOTO OTPaXaTe/IbHOTO FylnTens
[N51 pa3INyHbIX CKOPOCTE NOoToKa B HANPaBNEHNU PacnpOCTPaHEHNs 3ByKa

6.2 2.2 PaclumpeHusa v paclunputesibHble Kamepbl

Ecnu anameTp nonepeyHoro ceYeHns Ha Bbixoae ryLmnTens Man no cpaBHEHUIo ¢ AVHOW BOHbI /.= c/l.
TO 3BYKOTpaxaeTcs OT OTKPbITOro KOHUa 06paTHO B Hanpas/IeHUN UCTOYHMKA 3BYKa. B 3TOM cnyyae oTpaxeHue
6ygeT cunbHee u. cnefoBaTenibHO, 3BYK, U3/TyYeHHbIV Hapyxy, 6yaeT cnabee, yem npv 60/1bWOM AnameTpe, a
TaKke 6yfeT 60nbLUe TeNecHbIn yron nanydenus M. lna ysennuyeHus oTpaxeHHbIX notepb DmHa Bbixoge nio-
wagb SA0MmKHA BbITb KAK MOXHO MEHbLLE U BbIMYCKHOE OTBEPCTUE A0/KHO BbITh (4TO NpeanoYTMTENbHO) pac-
NOJIOXEHO KaK MOXHO fasiblie oT cTeHbl (O =4*), a He B cTeHe £2=2), Ha pebpe (0=x) un B yrny (fi=n/2),
CM. paBeHcTBoO (19):

(19)

rfe c — CKOpoCTb 3BYyKa, M/C:

f — yvacTtoTa. 'y,

[2 — TenecHsblil yron nsnyveHus, cp;

S — nnouwagb BbIMYyCKHOTO OTBEPCTUSA, M2

MoTOK, BbIXOAS M3 KaHa1a B OTKPbITOE WU 3aMKHYTOE NPOCTPAHCTBO, OyAeT pereHeprMpoBaTh 3BYK, €C/n

B BbIXOJHOM OTBEPCTUM 3aMeTHO NajaeT AasfneHne. s Toro 4Tobbl B KPUTUHECKUX CNyYasaX COXPaHUTL pere-
Hepawuio 3ByKa Ha MasioM ypOBHE, BbIXOAHOE 0TBEPCTUE AO/IHKHO MMETb N0 BO3MOXHOCTN 60/bLUYI0 N0WaAb 1
6bITb CBOBOAHBIM OT MPENATCTBUIA.

n pnmedaHne — Kor,qanMHeVlele pasmepsbl pacmmpMTeanoﬁ Kamepbl B Nto60M HanpasneHun masnbl No cpas-
HEHUo C ,CI.I'IVIHOﬁ BOJIHbI 3BYKa, ee 06bEM MO OTHOLIEHWUIO K OTKprTOﬁ o6nacTu siBNsieTcs «ras3oBoi rlpy)KMHOﬁ» 3aK/loYeH-
HOro B 3TOM 06beMe rasa. Uem 6onblie o6bem, TeM msArya npyxXunHa. Takoli anemMeHT umeet XapakTepucTuky Bbicoko4dac-
TOTHOrO NosiocoBoro tbvmpra.

Korga nuHeiHble pa3mepbl pacluMpuTenbHOW kaMepbl B 1I060M HanpasieHUN BeVkv No CPaBHEHNIO C
ANTVHOW BOJHbI 3BYKa, co3fiaeTca AndpysHoe 3BykoBOe Mnose, KoTopoe ob6ecneynsaeT akyCTMUYECKY0 pa3Bss-
Ky (yMeHbllaeT B3avMHOE BAUSIHWE) Pa3/IMYHbIX OTBEPCTMIA. MHOrOKpaTHbIE OTPaXeHWs MOXHO UCNO/b30BaThb
Ansa obecneyeHns 3aMeTHOro ocnabiieHns faxe B c/iydae c/1aboro norsoLeHns B kamepe.

6.2.2.3 CyxeHusa

KopoTkue Tpy6kun, nomellaemMble B Neperopoikm Mexay ABYyMs Kamepamu, akyCTU4eckn atpeKTUBHbI
BMeCTe C Maccoli Haxo4ALErocs B HAX rasa (C y4eToM KOHLEBbIX MONPAaBOK) NPW YCI0BUW, YTO ra3 HenoABMXeH
npannHa Tpy6 mana no cpaBHEHUIO C A/IMHON BOHbI. 111 OTBEPCTUS B TOHKOI CTEHKE UK B NepoprpoBaHHoOl
nnacTuHe 3Ta Macca, no CyL,ecTBy, caMa urpaeT posib KOHLLeBOI nonpasku. Takne Tpyokn 1 OTBEPCTUS UMELOT
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HN3KOYACTOTHbIE NMOJI0COBbIE XapakTePUCTUKM U MOTYT GbiTb UCMOMb30BaHbI /15 HACTPOIKM PE30HAHCOB [/y-
wmTens.

[ns Tpy6, nepeHocsLmnx NoToK, Pe3NCTUBHbIE CBOCTBA NOBLILLAKTCS, BUYACTHOCTM C NaleHUeM AaBne-
HMA B BbINYCKHOM OTBepcTMu. Mpoxoaawuii yuepes nepdoprMpoBaHHY0 NIACTUHY NOTOK Takke yBennuusaet
yAe/ibHOe COMNpPOTUB/IEHNE 3TOr0 3/IEMEHTA.

CneunanbHbIMU CYXXEHUAMU ABNAITCA HacaAkm BeHTypu, NpuMeHsAeMble Kak 0T e bHblE 3fIEMEHTbI UK
06befuHsAeMble ¢ NeptopupoBaHHbLIMU NaacTuHamu. Npu NoAXoAALWMX pa3mepax Takme 3/1IeMeHTbl OKasblBa-
10T 3HAYUTE/IbHO MEHbLLEee COMPOTMBEHNE A1 MOCTOSAHHOIO NOTOKa, YeM A1 COBOKYNMHOCTU UMMY/IbCHbIX
KonebaHuii, T.e. 4ENCTBYIOT Kak HEJIMHEHbIE 3N1IEMEHTI.

6.2.2.4 MHorokamepHble raywmTenmn

OTpaxaTesibHble ryLWwnTenn MoryT COCToATb U3 Kopryca C HECKO/IbKUMU dhiaHLaMu, COeJMHEHHbIMU C
MCTOYHUKOM BCaCbIBaLLMM M BbIMYCKHbIM KaHasiaMu, 1 naTpybKoB, yCTaHOB/IEHHbIX BHYTpMW kopnyca. 3Tu nart-
pPYy6KM hOpPMUPYIOT U3MEHEHNSI MOMEPEYHOr0 CeYEHNS, OTBETBAEHUS UTYNUKK {CM. PUCYHOK 17). I3MeHeHnAMM
nonepeyHoro ceyeHns ABNSAITCA PacLIMPEHUs N CYXeHUs. AKyCTUYEeCKMe XapakTePUCTUKN OnpeaenstoTcs,
rnaBHbIMOGPA30M.OTHOLWENNEMTMHERHOrOpa3Mepa/kaANMHEBOMHbLIX. DTOOTHOLWEHWE 06paTHO NponopLmo-
Ha/lbHO KBaApaTHOMY KOPHIO 13 abCOM0THOM TemnepaTypbl:

roe T — Temnepatypa rasoBoro noToka B kaHane. K;
0 — Temnepatypa okpyxatowieii cpegbl. K;
X — [ANvHa BO/HbI 3BYKa Npu TemnepaTtype . m;
X0 — [nvHa BOJHBI 3BYKa Npv TeMnepaType okpyxatouieii cpegpl 0. m.

f— pe3koe usmeHeHue nonepevyHoOro cevyeHus. 2 — BHewWwHsAA 060/104Ka: 3 — KaHan c NOTOKOM

PucyHok 17 — MHOrokamepHbIil peakTUBHbINA ryWwmnTenb

6.2.2.5 OTBeTBNEHUA

Ecnu kanan pasgenseTcsa Ha BETBU, OTIMYatoLWwMecs nogiMHe oT NpssMOro nyTy pacnpocTpaHeHus 3ByKa
Ha BesIMUunHy [/, To B pesynbtaTe MHTepdepeHLn B MECTE CAIMAHNSA MOXET ObITb JOCTUTHYTA BbICOKasi CTENEHb
ocnabneHns Ha YacToTax, KpaTHbIX HEYeTHOMY UMcy YactoThl ¢/(2[/), rae c — CKOpoCTb 3BYyka. Takas uHTep-
hepeHuus yBennumBaeT OTPAXKEHNS B HEKOTOPbIX Y3KMX NO/I0CaX YAaCTOT B TOUKaX pa3BeTB/IEHUS.

BokoBble OTBETB/IEHUSA, Y KOTOPbIX A/IMHA Masia N0 CPaBHEHUIO C YeTBEPTbIO A/INHbI BOJHbI, ABNAKOTCSA
crneyvanbHON pa3sHOBUAHOCTLIO OTBETB/IEHWIA, UMelOL el XapaKTepUCTUKN YeTBepPTbBO/THOBLIX pe30HaTo-
poB.

6.2.2.6 PeakTBHble NNacTUHbI

O61LL0BK/ KaHa10B UK NIACTMHBI C pe30HaTopamMu, KoTopble He AeMndUpoBaHbl 3BYKOMOMN0oLLLaoL UM
MaTeprasniom, Bbi3bIBalOT BbICOKME BHOCUMMbIE MOTEPU FNTaBHbIM 06pa3oM Ha YacToTax, 6/1M3KUX K COGCTBEHHOIA
yacToTe pe3oHaTopa (CM. pucyHku 18 n 19).
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PucyHok 18 — TunuyHas 3aBUCMMOCTb BHOCUMbIX MOTePb 0,0T 4aCTOTbl /MACTUHYATOrO rNywnTens
C4YeTBEePTbLBOJ/IHOBLIMN pe3oHaTopamun
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1— nnacTuHbl C pe3oHaTopamm, HaCcTPOEeHHbIMU Ha YacToTbl 160 1 315 y; 2 — nnacTuHbI C pe3oHaTopamMu, HACTPOEH-
HbIMW Ha yacToTy 40 Iy,

BepxHss kpuBasi — 63 FNYLNTENS, HWKHAS KpMBas — CrAYWNUTENSAMU 11 2. yCTaHOBEHHbLIMY NOC/IE0BATENbHO

PucyHok 19 — 3aBMCMMOCTb YPOBHS 3Byka LpA OT yacToTbl /Ha paccTosHUM 1 M OT BbIMYCKHOTO KOHLA AbIMOX04a

MpumeuyaHue — MOTOK CO CKOPOCTbIO, NpeBbiaoLeit 10 M/C. MOXET M3MEeHUTb HACTPOKy Pe30HaTOpPoB B
CTOPOHY BbICOKMX YaCTOT BM/IOTb A0 1/3 OKTaBbl 1 YBE/INUUTL UM YMEHbWUTL 4EMN(UPOBAHNE B 32aBUCMMOCTY OT (DOPMbI
pesoHaTopa.

B 3aBMCYMOCTM OT pa3MepOB LLEPOXOBATOCTM MOBEPXHOCTEN N0 CPABHEHWIO CA/IMHOW BOSTHBI HA BBICOKMX
yactoTax ocnabneHume CTaHOBUTCA HE3aBUCKMMbIM OT YACTOTbl. 3TO HECyLEeCTBEHHO A1 MNOCKMX pe3oHa-
TOpPOB.

Pe3ynbTaTbl NabopaTopHbIX U3MEPEHUI ABNSAIOTCA HaAEXHbIMKU MPU YCIOBUW, €C/IN MOXHO peanbHO
YUYecTb BAVAHWE NOTOKA HA HACTPOIIKY, AeMNddMpoBaHue (YBeIMUEHME NN YMEHbLUEHWE) U pereHeprpoBaHmne
3ByKa. BnusiHne Temnepartypbl Ha NOrnoLLeHne 06bIYHO HeMb3s N3MEPUTD.

Bbl4MCNEHUA YaCTo orpaHnyeHbl 061acTbio HacTOT B HEeNOCPeACTBEHHO 6/1M30CTU K COGCTBEHHO Yac-
TOTE. YUeT BIUSIHWS NOTOKA W LLepOoXOBaTOCTV NOBEPXHOCTU TAKKE BbI3bIBAET TPYAHOCTU NPU BbIYUCEHUSIX.
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Ha pucyHke 18 ahhekTVBHbIE LLIEPOXOBATOCTM ONpeAensoTcs, rMaBHbIM 06pa3oM, OTHOLIEHWEM LUMPUHbI
60KOBOro OTBETB/IEHNA K AIMHE BOJIHbI.

OTpaxaTesibHble ryLWNTeNu, Takme Kak nnacTuHyaTble/nneHoyYHble v pe3oHaTopsl FesibMrosbLa nim ux
coyeTaHusd, B KOTOPbIX NOrnouweHne 3Bsyka NnponcxoanT NCKNKYNTENNbHO BCeacTeBune Sd)dJEKTOB B rpaHU4YHOM
cnoe (ycnoBusi BA3KOCTW M HarpeBaHusa) Uy pacnpocTpaHsioLelica no KOHCTPYKL MM Bubpauun, npeacraBns-
0T 0CO6bIli MHTEpEC U3-3a UX CMOCOGHOCTM MPOTUBOCTOATL 3arpsA3HEHUSAM AaxXe B C/lyyae paspyLleHuns riyLm-
Tens. ITOT TUN raywuteneli n3-3a 3aMKHYTOCTU MX MNOBEPXHOCTM OCOGEHHO MPUroAeH ANs nnowaaei c
NOBbILWWEHHBIMU TUTUEHNYECKNMWU TpEGOBaHI/IFIMI/I.

6.3 nywwuTtenu cébpoca

Bcerpa cneayet y6eanTbCsi B TOM. YTO MPUCOEAUHEHHbIV K MallVHe rywnTeslb He CHXKaeT ee 6esonac-
HOCTb.

FnywuTenu cépoca, NpUcoeanHsieMble K BbIXOAHbLIM OTBEPCTUSIM BbIMYCKHbIX KNanaHoB, UMelT Masble
pa3mepbl. OHU COCTOAT U3 LUANHAPUYECKOTO 3/1IEMEHTA C NOBEPXHOCTLIO, M/0WaAb KOTOPOI BevKa no cpas-
HEHWIO C MONEPEYHbIM CEYEHNEM KaHana (Tpy6bl) 1 NpoHuLaema s notoka (cMm. pucyHok 20). Moaxoasiiee
CONpPOTUBNEHNE NPOAYBaHNIO 060/104KM, COCTOSALLEN M3 NOPUCTOro Matepvana Uau creyeHHoro metanna,
obecneymBaeT NOYTN paBHOMEPHOE pacnpejesieHre NoToka no Bcen naowaan 060/104KN.

1— BO3AYXOMPOHWLAEMbIi MaTepuan (Hanpumep, U3 MeTasoKepamMuku UMM CneveHHo
rpaHynMpoBaHHOrO MeTanna): 2 — rasoBas cpe/ja noJ BbICOKUM faBfieHnem

PucyHok 20 — [ipoccenvpyroLynii rywnTenb aas NHEBMATUUYECKUX CUCTEM

Takue gpoccenupytoLme ryLUTENN UMeloT pe3b60BOE OKOHUaHWe AN1s NpucoeanHeHns K Tpy6e. Bcny-
yae 3arps3HEHNs UX 3aMEHSIIOT 6€3 0UMCTKM NapOM, MOIOLLMMU CPELCTBAMM WM OTKUTOM.

CAyWMTENn ANst IUHUIA BbINYCKHbIX KNanaHoB NOBbILWEHHON 6€30NacHOCTY NPOEKTUPYIOT Kak MHOToKac-
KafiHylo cuctTeMy copoca AaBneHusi. ATo focTuraeTcs NprMeHeHueM nepyoprMpoBaHHbIX METANIMYECKUX TUC-
TOB. KOTOpble rapaHTMpPYKT AOMNYyCTUMOE BO3pacTaHvue AaBneHus. KOHCTPYKUMs A0/kHA 06/1aaath
NOBbILIEHHO MexaHNYeckoli NPOYHOCTBIO, TaK UTO6LI B MOMEHT c6poca aB/ieHUs He MPOU30LLIO CMATUS UK
paspylenus. CnegyeT npeAoTBpallaTe 3amep3aHne KOHAEHCMPOBAHHOM XWUAKOCTY B riylwuTene. [1ns yaos-
NeTBOPEHUS XECTKUX TPE60BaHMIA K CHUXKEHUIO YPOBHS LUyMa NepdopMpOoBaHHbIe NIaCTUHbLI YaCcTO 06bEANHS-
10T C AMCCUNATUBHBIMU TYLUNTENAMU.

7 MeToabl n3mepeHuii

7.1 NabopaTopHble MeTOoAbl NU3MepPEHUN

7.1.1 O630p

MpuMeHsI0T cnegyloLine MeToabl U3MepPEeHNiA:

- nabopaTopHble N3MepeHns ANA KaHasbHbIX rywmuTeneli B cootseTcTBum ¢ (1]:

- onpefeneHne BHOCUMbIX NOTEPb MMyWINTENA B KaHanax 6e3 noTtoka, 1abopaTopHbIli OPUEHTUPOBOY-
Hblii MeToz No (6);

- JonosHuTenbHble nabopaTopHble U3MepeHus A9 COBEPLUEHCTBOBAHUA W [eTa/lbHOro aHanusa
KaHasibHbIX rywuTenei;

- onpefeneHne BHOCMMbIX NOTEPb AN1A TNYLWIUTENS MalHbI NyTeM U3MEPEHNS YPOBHS 3BYKOBOW MOLL-
HOCTW MalUuHbI C raywmTenemM n 6e3 Hero B cootTBeTcTBUM ¢ FOCT 31274 n TOCT 31275.

MeTog BbIGMpaloT B 3@aBUCUMOCTH OT 061aCTV MPUMEHEHUS TAYLLUTENSA U LIS UCNO/Ib30BaHUSA NOyYeH-
HbIX pe3ynbTaTos.
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7.1.2 MeTogAbl U3MEPEHNS B COOTBETCTBUM C [1]

MeToabl TpebytoT 60nbLUNX 3aTPAT, 0COOEHHO NPU ONpeAeneHUn BHOCUMbIX MOTEPb B NPUCYTCTBUM NOTO-
ka. MoaToMy Ans ckopocTeli N0ToKa B BO3A4yX0BOAAX MEXAY 3BYKONOroLwaLwmmmy nnactuHamvy meHee 20 m/c
06bI4YHO NpeHebperatT adphekTammn, CBA3aHHLIMY C MOTOKOM.

McnbiTaHusa, NpoBoAUMbIE B Pa3/IniHbIX peBepbepaLMoHHbIX Kamepax Ha pas/inyHbIX UCMblTaTesIbHbIX
ycTaHoBKax, 6yAyT noka3biBaTb Masible CTaH4apTHbIE OTK/IOHEHNSA BOCNPOM3BOAVMOCTI BHOCKMbIX NOTEPb A0
Tex nop. noka 3ByKoBOe Mnose B rnywurtene byaet obpasosaHo nNaocCkuMu BonHamu. OfHako TpyAHo (Bcneg-
CTBUWE PasHbIX NPUYMH) n3bexatb BO3OYXAEHUSA MOJ BbICLUMX NOPAAKOB BOAN3M 4ACTOTbl X BOZHUKHOBEHWSA 1
Ha 60nee BbICOKMX YacToTax. OTO MOXET BbI3biBaTb 60/1bLUNE OTK/TOHEHWS BOCNPOM3BOAUMOCTY N3MEPEHNUIA.

Nab6opaTopHble n3MepeHns 06bIYHO He MO3BO/IAIT IKCTPANONMPOBAaTbL XapakTepUCTUKN ryLwnTens ans
60bLINX 3HAYEHWI TeMNepaTyp, AaBNeHWIA 1 CKOPOCTel NoToKa.

7.1.3 MeTofbl U3MEpPEHNS B COOTBETCTBUM C (6]

NabopaTopHble N3MePEHNsI BHOCUMbIX MOTepb 6e3 NoToKa B MasiblX MyLWNTENAX 41 CUCTEM KOHAULUO-
HUPOBAHUSA N BEHTUAALMMN U aHATOTMYHbIX 061acTen MPUMEHEHNSA MOTYT 6bITb BbIMOSIHEHbI B COOTBETCTBUY C
(6]. Manoe ctaHAapTHOE OTKIOHEHKE BOCMPOM3BOAUMOCTU ANS U3MEPEHMIA B pa3nnyHbix nabopatopusix obec-
neymBalT BbIOOPOM pa3MepoB MCTOYHMKA 3BYKa W UCMbITATe/bHbIX KaHaNoB nepeq raywntenem 1 nosagu
Hero, a Takke pasmepoB 3ameLLatoLL et Tpyobl.

7.1.4 [lonoNHUTeNbHblE UBMEPEHUA A1 KAHANbHbIX FylwnTenei

FnywmTenn ¢ NpsMbIMU KaHaiamn Wan BO3AyxoBofamu A5 ra30BOro NOoToka MoryT 6biTb AeTaslbHO
o6cnefoBaHbl NyTeM nepemMeLleHns MUKpodoHa BAOSb KaHana. ATOT MeToA NO3BONSAET yCTaHOBUTL pacnpe-
[eneHne 3ByKOBOIO laB/IEHNSA, aHaNOTMYHOIO NOKa3aHHOMY Ha pyUCyHKe 5. B 4aCTOTHbIX Nosiocax.

Ecnu mogenu rnywmTeneii NoCTPOeHbl ¢ CO6/104eHNEM NOA0OMA reOMeTPUUECKUX MPONOPLMIA, MPUHLN-
na AeliicTeuA rnylumTenein n ceoiicTs matepunanos (cm. 6.1.1), To nabopaTopHble U3MepeHNs NO3BONSAIOT NPO-
rHo3npoBaTb 3IWMEKTUBHOCTL yWINTENEN B peasibHbIX YCNOBUAX. Takol MeTof NCNob3yloT AN 60NbLINX
rnywmteneii CnoXxHon popmbl, paboTaroLmx B 0CO6bIX YCOBUAX.

7.1.5 MeToabl U3MEpeHNn ANs raywnTeneii wyma MasnbiX MallmH

[lns Toro 4to6bl oNpefennTbL BHOCMMbIE NOTEPU TNYLIUTENEeR ANS ManbiX MalvH, Npy nabopaTopHbIX
N3MepPEHUsIX UCNOSb3YHT Kak MeTo cBO6OAHOrO Nosist (MeToA n3MepuTenbHoi nosepxHocTu no FOCT 31275),
Taku MeTof pesepbepaLnoHHO kamepbl BcooTBeTcTBUMU ¢ FTOCT 31274 B 3aBUCUMOCTY OT 3HAUMMOCTU U pas-
[enMMocCTy WymMa ApYyrux MawmnH. MeTog BblGrpatoT B COOTBETCTBMU C TpebyeMoii TouHocTblo. CneayeT onpe-
[enuTb, Korga HyXHO MPOBOAWTbL U3MepeHus C raywutenem u 6e3 Hero wau 3amelwatb rAywuTenb
TONICTOCTEHHOW TPy6Oi C BXOAHBIM 1 BbIXOAHBIM NOMEPEYHbIMU CEYEHUAMM, NOLOGHBIMU CEYEHUSAM TyLIN-
Tens.

7.2 MeTofbl NU3MEPEHWI HA MeCcTe YCTaHOBKM

M3mMepeHns Ha MecTe YyCTaHOBKM [yLUIMTENs OT/IMYATCA OT 1ab0paToOpHbIX U3MEPEHWIA CnesyoWwmnMm:

- MeToj U3MepeHusi Ao/KeH 6bITb MpUcnocobneH A8 N3MepeHuii Ha MecTe;

- fJeTasibHble YC/OBUS N3MEPEHUli, HanpUMep YACN0 U NOJIOKEHNA TOYEK U3MEPEHWIA, He MOryT 6biTb
onpegeneHbl He3aBUCMMO OT peasibHbIX YC/0BUIA Ha MecCTe;

- npeobpa3oBaHNa N3MepPSAEMbIX BE/TMUNH, TAKUX Kak YPOBHW 3BYKOBOTO aB/IEHNS, B BENIMUMHbI, Xapak-
TepusyoLme raywmTenb, HanpuMmep BHOCUMbIE NOTePU, MOTYT 6bITb BbINOSIHEHbI HE HA OCHOBE pe3y/bTaToB
NabopaTopHbIX UCMbITAHWUIA, @ TONbKO NCKYNUTENBHO NyTEM U3MEPEHNIi Ha MecTe YCTaHOBKM;

- OTAefleHne NOTOKOBOro LWyMa 1 Apyrux hakTopos, orpaHnMymBaloLLmx ocnabneHne, SssnseTca TpyAaHo-
OCYLLIeCTBUMbIM,;

- U3MepeHVs NOToKa, eC/in 3TO BO3MOXHO, MOTYT ObITb BbINMOMIHEHbI /LB C TOYHOCTHIO OPUEHTUPOBOY-
Horo meToja.

O1u pasnuuusa gonyckarotc FTOCT 31324. 3anHTepecoBaHHbIE CTOPOHbI A0/DKHbI 0 HaYana u3MepeHuii
BblOpaTh NOAXOAALLMIA METOA U3MEPEHW, OCHOBbLIBAsACb HA HEKOTOPOM NpeaABapuUTENbHOM NepeyHe YCNoBuii,
N [OCTUTHYTb COTNALLEHUsI OTHOCUTE/TIbHO NPaKTUYECKUX 3HAYEHMIA NONPaBOK M3MepsieMblX BEMYKH. MOTOKO-
BbIll LUYM paccMaTpuBatoT Kak HeOTbeMIeMOe CBONCTBO MyWwnTeNs, npucyLiee emy B 0Co6bIX YCIOBUAX NPpU-
MEHEHWS 1 B 3TOM CMbIC/1E ABASIOLLIEECH YaCTbio €r0 XapakTepucTukn ocnabnexus. isamepeHns napameTpos
MoTOKa NOJIe3HbI, rNaBHbIM 06pa3oM, A/15 BbIsIBIEHUA HEO4HOPOLHOCTU pacnpefesieHns noToka, Kotopoe
MOXeT BbI3blBaTb HEHAA/IeXalLllyto paboTy riyLlmnTens.

M3mepeHus no FOCT 31324 Ha MecTe YCTaHOBKM MOTYyT 6bITb BbINOIHEHbI C MTOMOLLLbIO NepeMeLlakLLero-
CS U PacnosioKeHHOro B PMKCHPOBaHHbIX TOUKaX MUKPOGIOHa BA0/Ib CBOOGOHOrO KaHana nav Bo3gyxoBoaa.
OTO NnoMoraeT BbISIBUTb NOGOYHbIE MYTW pacnpoCTPaHeHNs 3ByKa.

7.3 MeTofbl U3MEPEHUSA Ha TPAHCMOPTHLIX CpefAcTBax

He cywecTByeT cneumanbHbiX CTAHAAPTOB, yCTaHaBMBALWMX Tpeb0BaHUS K UCNbITAHUAM FnywnTenei
Ha ABUXYLLMXCA TPAHCMOPTHbLIX CpeACcTBax.
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8 WHgopmauusa o rnywmntensx

8.1 WHdopmauus, npegocTasnsiemas noab3osatenem (notpebutenem)

[ns onpegeneHns Tpe6oBaHuii, NpeAbABAAEMbIX K [yLUINTENI0, NONb30BaTe Nb/NokKynaTesnb 40/KEH, Mo
BO3MOXHOCTUW, NPefoCTaBnTb NOCTABLYNKY/NPON3BOANTBIIIO, Kak MUHUMYM, CNeayoLLy0 nHhopMmaumio:

a) TUN MallnHbl UK YCTaHOBKN (MHGOPMAaLUA OTHOCUTENIbHO penpe3eHTaTUBHbIX PEXUMOB paboThl),
Hanpumvep:

- ANS NOPLIHEBbIX MALUWH: MOLHOCTb, CKOPOCTb (4MCNO 06OPOTOB) ABUraTeNs, MPUHLMN AEUCTBUS,
nocnefoBaTeslbHOCTb UCKPOO6GPa30BaHNA UV YACO LMKI0B (TAKTOB) COOTBETCTBEHHO.

- ANnsinetaTesNbHbIX annapaToB: MOLHOCTb U 06 bEM NOTOKA M Pa3HOCTL AaB/IEeHNIA, CKOPOCTb ABUraTe-
NA. NPUHUMN eACTBUSA, YACNO0 yNpaBAsloLWmnX 1 BpaLlaloLwmxcsa nonactein Ha oavH 060poT, 4ncao 060poTos,
dhopma 1 TN nonacTe, pasmepbl BXOAHOMO U BbIXOAHOIO NONEpPeyHbIX CeYEHNI;

b) nepemeuiaemas cpega:

HanmeHoBaHue.

MacCOoBbIii MM 06BEMHbIV pacxog,

- Temneparypa, fjaB/ieHne, BNaXxHOCTb, ra3osasi MOCTOSAHHASA UW NIOTHOCTb,
TN 1 KONIMYECTBEHHbIE NapaMeTpbl 3arpsA3HeHni.

martepuasbl, 4ONYCTUMbIE K UCNO/Ib30BaHMIO 4715 U3TOTOBEHUA MNYLINTENS,

C) YCNOBUSA NPOCTPAHCTBEHHOTO pasMeLlleHns BCeil yCTaHOBKW, BKIOYas rnywmTenb u Tpy6onpoBoabl
(3CKM3 € yKa3aHMeM pa3mepoB);

d) Tpebyemoe ocnabnexwve B BuAe:

- KOpPPEKTMPOBAaHHOIO Mo XapakTepucTuke A ypOBHA 3BYKOBOTO AaBfieHUA 41 3aaHHOro CrnekTpa Kak
PYHKLMU YaCcTOTbl UK

- BHOCUMble NoTepun B 1/3-0KTaBHbIX UM OKTaBHbIX nosiocax yactoT oT 50 My go 10 ky, nnu

- BHOCUMasi pa3HOCTb YPOBHEW 3BYKOBOro AaBfieHUsi AN51 3a,aHHOW KOHTPOJIbHOW TOYKM N3MepeHuii B
nonocaxyactot ot 50 'y Ao 10 Ky,

e) JonycTumble NOTepu faBneHuns;

0 pononHuTeNnbHble TpeboBaHKA, KacalwLwmecs, Hanpuvep:

- OrHe3alnThI,

- ycnoBuii 6e3onacHoCTu.

- y#o6¢cTBa 1 NepmognMyHOCTM 06CNyXMBaHUS, NPOAO/HKUTENBHOCTM MPOCTOS U3-3a onepauuii 06CnyXu-
BaHuA,

- [ONOMTHUTENbHOW cneymanbHOn nHhopMaummn (Npn He06XoAMMOCTH).

8.2 NHdopmaumnsa, npegoctasnsemas Nnpou3soanTesieM

[lns onpefeneHus akcnyaTalOHHbIX XapakTePUCTUK MYLIUTENs NOCTaBLUNK/MPOM3BOANTENb AO/DKEH,
1o BO3MOXHOCTU, NpefoCcTaBuUTb NOTPebunTeNto, Kak MUHUMYM, CrefyloLlyto nHhopmaumio:

a) rapaHTupyemoe ocnabneHue 3Byka npu 3aflaHHbIX ycnoBuax paboTbl B 1/3-OKTaBHbIX UM OKTaBHbIX
rnosiocax 4acToT, 3ajlaBaemoe B hopme:

- BHOCUMbIX MOTEPb UK

- NoTepb NPV NPOXOXAEHNN BMECTE C KOPPEKTUPYIOLW MU BENNYMHaMn B cootseTcTBum ¢ FOCT 31324 n
3aaHHbIMY TOYKaMW U3MEPEHUIA, Nnn

- BHOCMMOVi pa3HOCTW YPOBHel 3BYKOBOrO flaBIeHns 419 3ajaHHON TOUYKN HAabNiofeHns;

b) MoTepw faBneHNs Npu 3afaHHbIX YCN0BUAX paboTbl C y4eTOM yCnoBUiA A5 NOTOKa Ha BXOAE U Bbl-
xofe;

C) reomeTpuio rywunTens (Yeptex);

d) ucnonb3yemble MaTepuasbl, B YaACTHOCTU MHOpMaLUIo, NPUroAHY0 /15 OLLEHKU COBMECTUMOCTM C
TpeboBaHUAMMN YNCTOTbI MOMELLEHUI N NOTEHLMaIbHOM ONAacHOCTU 418 3,0P0BbA NMyTEM CPABHEHWSA C HOpMa-
MW UM PEKOMEHYEMbIMU BENTUYMHAMMU,

e) maccy, TpeboBaHu1A K yC/I0BUAM MOHTaxa, NPOBEPKe N 06CYXMBAHWIO;

f) pononHUTenbHYO cneynanbHy nHopMaumio (Mpu Heo6xoaMmMocTw).
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Mpunoxexune A
(pekomeHgyemoe)

MprumeHeHus

A.l O6opypoBaHue AN BEHTUASALUN U KOHANLNOHNPOBAHNSA BO3fyXa

A.1.1 O6uwue NonoXeHNs

TexHonornv TenI0BEHTUNAALNN U KOHANLMOHMPOBaHnA Bo3ayxa (TBKB) — ofHa 13 0CHOBHbIX obnacTeil npumeHe-
HUs rywnTeneit. FTnaBHON 3afaveii 3neck iBnseTcst o6ecneyeHne BNoMeLLeHnn 3aaHHOoro HU3Koro YpoBHSI LyMa BEHTH-
nAaTopa v NoTOKOBOrO WyMa, NopoXAaemMoro BosgyxopacnpejenutenbHoli apmatypoii. Cnegyet obpalyaTe BHUMaHNe Ha
yTeukn Bo3gyxa. Kpome Toro, Tak HasblBaeMble NepekpecTHble rNyLWNTeNn NCNONb3YIOT A8 06ecnevyeHns CooTBETCTBUSA
3BYKOM30/15IL MU CMEXHbIX MOMEeLLeHNIi yCTaHOBNEHHbIM Tpe6oBaHusAM (cM. A.1.4). Ecnn kcuctemam TBKB npeabasnsioT
0c060xecTkne Tpe6oBaHNA No aKkyCTUYECKUM XapakTepucTnkam, To B ONOTHEHNE K AUCCUNATUBHBIM TNYLINTENSAM MOTYT
6bITb NPYMEHEeHbl pe3oHaTOpHble rAyLWwnTenn. Kak ¢ akyCTMyeckoid, Tak U C 3KOHOMUYECKOI TOUKM 3peHuns y[obHo pasme-
LaTb pe30HATOPHbINA ryWwnTEeNb B6IM3K BeHTUNSTOpA (NEPBUYHbIA FNyWNTENb)W AUCCUNATUBHbIN FYyLWNTE b Ha BbIXOA4e
CUCTEMbI BEHTUNALNMN (BTOPWUYHBIV FNYLLIUTENb).

A.1.2 TMpeaynpexgeHne BO3HUKHOBEHUSA NOTOKOBOTO WyMa

MocKoNbKy 3ByKOBasi MOLLHOCTb LUMPOKOMO/IOCHOTO LWYyMa NoTOKa NPonopLMoHasbHa LWeCcTol CTeNeHN ero CKopocTyH
(cm. dpopmyny (13)]. Ans npefynpexaeHns BO3HUKHOBEHMSA NOTOKOBOTO LWymMa HE06X0AUMO ob6ecneunTb Manylo Makcu-
MasibHYI0 CKOPOCTb MOTOKA B NONEPEYHOM CEYEHUN KaHasia Ha BCEM ero NpoTseHun. PasmellaemMble B KaHanax a/1leMeHTbl
BbI3bIBAIOT NEPUOMNYECKMNE BUXPEBBIE [BVKEHUS, TEHEPMPYIOLL e YNCTbIe TOHbI. DTO ABNEHNe NpeAoTBpaLLalnT NpuMeHe-
HMeM creumnanbHbIX (hOPM 1 OpueHTauueli 31eMeHTOB OTHOCMTEIbHO HanpaBieHns noToka. MpUMeHsAIoT cneunanbHble
Hanpasnswowme cTabuamsaTopbl Ha WYMONOrAoWawwWmxX naacTuHax 1 B MecTax MoBopoTa KaHana A8 yMeHbLUeHus
notepb AaB/IEHNSA, BbI3bIBAEMbIX [JOMO/THUTE/NbHLIM MOTOKOBbLIM LLYMOM, KDOME C/ly4Yaes, KorAa 3Tu 3/IeMeHTbl camu ABNS-
10TCS 3BYKOMOT/I0LLAI0LLNUMUN KOHCTPYKLUAMHA.

A.1.3 3nacTuuHble TpybyaTble rnywmnTenmn

CoepHeHne ABYX NPOM3BOJIbHbIX TPY6 MOXET ObiTb BbIMOMIHEHO C NOMOLLbIO PajnanbHO XeCTKNX, HO aKkchanbHo
3M1aCTUYHbIX TPybUaTbix cerMmeHTOB. CTEHKM CErMeHTOB 06ecneynBatoT BbICOK/E MOTEPU NPU MPOXOXAEHNM, EC/TN OHU NMe-
10T NpaBW/IbHOE KPYrnoe nonepeyHoe ceveHne nHe etopMmMpoBaHbl NPy yCTaHOBKE U/IN He NOBpeXAeHbl NPpu N3rnbéaHunm.
BHyTpeHHee NoKpbITVe CerMeHToB obecneynsaeT 3P PEKTUBHOCTb FNYLUNTENSA, [TaBHbIM 06Pa30M Ha BbICOKMX YacTOTax.

A.1.4 B3aunmHoe (nepekpecTHoe) ocnabneHue

B texHonornn TBKB B3anMHoe BnusiHe — 370 nepejaya 3Byka U3 0iHOTO NOMELLEHNA B APYroe Yepes BEHTUNALM-
OHHbI KaHa, OTKPbITbI C 060MX KOHL0B. ECin umetoTca TpeboBaHNs OTHOCUTETbHO 3BYKOM30/1AL MM BO3AYLLIHOTO LymMa
Mexay ABYMA NoMellieHnamu, nepefada 3Byka TakuM NO60YHbIM NyTeMm AO/MKHA 6blTb yCTpaHeHa pasMelleHnem nepe-
KPeCTHbIX FNylwnTenein B kaHane Mexay ABymsa nomeweHuamu. Ha pucyHkax A.1 n A.2 npusefeH npumep, CXemMaTuyHo
nokasblBaloLWmnii NepekpecTHbIii rnywmnTens 1 ero addekTMBHOCTb. MepekpecTHoe (B3aumMHoe) ocnabneHve sBnsertcs
pe3ynbTatoM COBMECTHOrO ,eiCTBUS NOTePb MPU NPOXOXAEHUN CUCTEMbI KAHAN0B, BHOCUMbIX MOTEPb FNyLINTENA 1 oTpa-
XKEHUI OT KOHLLOB.

1 1

1— Hanpas/ieHe NoToKa. 2 — nomeLleHre 1; 3 — nomeLleHmne 2: 4 — AUCKOBbIN KnanaH: 5— AyccunaTuBHbIi FyLwmTenb

PucyHok A.1 — lNepeKpecTHble rNywnTenm ¢ ANCKOBbIMY KnanaHamu B cucteme TBKB (cxemaTu4HO)
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u*Ab

1— craywutenem; 2 — 6e3 raywutens

PrcyHok A.2 — 3aBMCUMOCTb NOTEPb NPY NPOXOXAEHWUN £)M OT YaCTOTbl /418 NepekpecTHOro raylmnTens
(rmbkmin TpybUaThbIi rAyWwnTeNb 4MHON 500 MM. TO/LWMHA 3BYKONOroWarLwero nokpbITna 25 mm)
CAMCKOBbIM KnanaHoM HOMUHabHOW WHPKHLI 150 MM

MpumeuvyaHne — N3mepeHus 6b1n npoeefeHbl C HaNONTOBUHY OTKPbITbIM AUCKOBbIM K/anaHoM.

A.1.5 BeHTUNALMA NPOU3BOACTBEHHbIX NOMeELEeHN

[ns 3aWmnTbl NpuaeranLwmnx TeppuTopmnii oT WyMa NPON3BOACTBEHHbIE MOMELLEHUS U OTKPbITble YCTAHOBKN C BEHTU-
NALNOHHBIMY BbIXOAaMW Ha hacage [0/MKHbl ObiTb CHabGXeHb! hacagHbIMU rAyLWNTeNAMNU. ECNn no 3kKOHOMUYECKNM CO06-
paXeHUsIM NPUMEHSIOT eCTECTBEHHYI BEHTWUAALMIO, TO BbiMyCKHble OTBEPCTUA AO/DKHbI MMeTb 60MblIY0 naowagb v
[O/MKHBI ObITb CHAGXEHbI AMCCUNATUBHBIMU FYLINTENAMA. NS yMEpPeHHbIX Tpe60BaHWii K LLWyMY JOCTATOYHO NPUMEHUTb
ocnabnawuwue wym xanosun (pucyHok A.3). Ecnu TpeboBaHusa 6osee BbiCOkMe, cnegyeT ycTaHaBnmsaTb npucnocobne-
HUSA. 3aLMLatoLL e oT HENorogbl, NOCKO/bKY 3ByK MOXET reHepupoBaTbCs NPy onpeAeneHHbIX NOroAHbIX yCioBusax (setep
W [OXAb).

1— xant3n tTunaA; 2 — xanws3n tuna B

PucyHok A.3 — 3aBMCMMOCTb NOTepb Npu NpoxoxaeHnn O,s 0T 4acToThbl /ANA Xano3n ABYX TUNOB
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A.2 TlpombllWwIeHHbIE NPeAnpuaATUa

A.2.1 O6nacTtn npumeHeHus

OcnabneHue wyma NPUMEHSIIOT, HaNpUMep, Ha 3HepreTuYecknux, XMMN4Yecknx, ropHoO-pyAHbIX N 060raTuTesNbHbIX
npeanpusaTuAx.

nywmnTenn obblbyHO TpebytoTCA:

- Ha CTOPOHEe BcacblBaHWSA W HAarHeTaHUsi B BO34YX0AYBHbIX YCTPO/CcTBaX;

- B KOHBEEepHbIX NMMHUAX MENBHUYHOTO U ApYyroro nepepabarbiBatol,ero o60pysoBaHuns;

- Ha CTOPOHEe BCacbiBaHWA W BbIMyCKa TOMOK MeYyei 1 ra3oBbiX TypouH;

- B MHEBMATUYECKMX KOHBeliepax 1 NogbeMHbIX yCTAHOBKAX;

- nosaau ynpasnsioLwmx knanaHoB B TPy6onpoBoax:

- ANA NpefoXpaHuTesNIbHbIX KnanaHos;

- B BEHTUNALMOHHbIX CUCTEMAX KOXYXOB U KabuH.

A.2.2 BeHTUNATOPSLI

BeHTUNATOpbI cuMTaloT Hanbonee pacnpoCcTpaHeHHbIMY NPOMBbILLIEHHBIMY UCTOYHMKaAMK WyMa. B 3aBMCHMOCTM OT
Tpe60BaHN KCHUXEHWIO LWyMa FTyLNTem MoryT 6bITb YCTAHOB/IEHbI Kak Ha BCaCblBalOLLLE, Tak M HA HarHeTalLLeil CTopo-
He XapaKTepHOI 0CO6EHHOCTbI 60/bLUIMHCTBA BO3AYXOAYBHbLIX YCTPOWCTB SAABNSIETCA MakCUMasibHOE U3/lyYeHUEe B HU3-
KOYacTOTHOW o6nacTu. Kpome LWMPOKOMOMNOCHOTO LWyMa, 3BYKOBOE W3/yYeHWe COAEPXMT 60/blIoe YMCNO TOHANbHbIX
COCTaB/AOLWMNX.

YacToTHaa xapakTepucTuka ocnabneHns n notepu gaBneHns A0/KHbI 6biTb COrnacoBaHbl C XapakTepucTnkamm
BO3yX0AYyBHOrO ycTpoiicTBa. [pu 04HOBPEMEHHOM AeiCTBUMN LNPOKONOMOCHOTO LWyMa U TOHa/bHbIX COCTaBASAOLW X
pekoMeHayeTCcA 06beAUNHAThL LWMPOKONONOCHbIE ANCCUMNATUBHbIE TNYLWNTENN C HAacTpaMBaeMbiMU Pe30HATOPHLIMU ©
peakTUBHbIMUW FNywnTensamu. MNpyv Heo6XxoANMOCTU 0CNabuTb HU3KOUYACTOTHBIN WYM ANS pasMeLLeHns rywmuTens Tpe-
6yeTcs 3HauYMTeIbHOE NPOCTPAHCTBO, MOCKO/IbKY HM3KOYACTOTHOE ocnabneHne NnpoBoAMTE NOMOLLbIO TONCTbIX 061ML0-
BOK. TOHa/IbHble COCTaBNAWLWNE MOXHO 0C/TabUTb C MOMOLLbI0 Pe30HATOPHbIX FNylWwnTeneit, Tpebyrwrx He6onbLLWOoro
MecTa.

Mpu onpegeneHnn pexuma paboTbl BEHTUNATOPA NPUHMMAIOT BO BHUMaHWe notepu gaBneHuns. MNpu 3HauymTenbHbIX
notepsix faBneHuns Tpebyetcs 60Mbluas MOWHOCTb BEHTUNATOPA, NPV BpalleHU KOTOPOro HabnoaaeTcst NOBbILEHHOE
3BYKOBOE U3/TyYEHNE N 0XNAATCA NOBbILWEHHbIE 3KCMNlyaTalMOoHHbIE 3aTpaTthl.

Ecnv rnywuTtens ycTaHOBNEH HENOCPEACTBEHHO nNepej BEHTUNATOPOM UAM cpasy 3a HUM. HE0O6XOA4MMO YyUUTbI-
BaTb CTPYKTYPHbIN WYyM. BO36YyXAaeMblli BEHTUNATOPOM B Kopnyce raywuntensi. CunbHblii CTPYKTYPHbIW Wym B Kopnyce
rNywnTens MOXeT Bbi3biBaTb U3yYeHVe 3BYyKa B kaHan. MNpy 3TOM XapakTepUCTUKM TNYLINTeNs orpaHnyeHbl MO6OYHOW
nepegaveit 3syka (cM. 5.3). PekomeHayeTcsa noMeLaTb 31acCTUUHOE COeJMHEHNE B CTEHKY KaHana nepej rnywntenem.
Ecnu rnywntenb ycTaHaBNMBalOT HA OAHOM Kapkace ¢ BEHTU/IATOPOM, TO NPy HEOBX0ANMOCTU KOPMYC FyLIMTeNs cHab-
XaT AONOMHUTENIbHBIMW 31aCTUYHBIMU KpenneHnsamu. ns yaoBNeTBOPEHUSA HOPM WyMa TPpebyloTCs pe3nHOoBbIe 3fe-
MeHTbl B KOpmyce [AywuTens, 4tobbl usbexatb nepefayn nNo6GOYHOTO CTPYKTYPHOro Lyma, YXyAllaloLlero
XapakTepuUCTUKN ryWmnTens.

A.2.3 WlaxTHble BEHTUAATOPbI

LlaxTHYt0 BEHTUIALMIO CTPOAT, rNaBHbIM 06pa3oM, Ha 6a3e 60/bLINX HA3EMHbIX akChaslbHbIX BEHTUISATOPOB, CMOo-
COo6HbIX NepemMelyaTb 601blune 06beMbl BO3Ayxa. MnacTuHyaTblie rywnTenn yctaHaBanealoT B BEPTUKabHbIX M TOPU30H-
TanbHbIX Anddy3opax. OHM nNoABepralTcs KOPPO3NAHOMY U abpasvBHOMY W3HOCY M AO/MKHbI 06nafjaTb BbICOKOM
YCTONUMBOCTbLIO K AMHAMNYECKUM Harpy3kam. MaacTuHbl, COCTOsILME N3 HeTBEPTLBO/THOBbLIX Pe30HATOPOB UK pe3oHaTo-
poB eNlbMronbLa, 3roToBAAIT C UCMNO/Ib30BAHVEM 3/IEMEHTOB U3 HepXaBelL e cTanu n 6eToHa.

Mpy BbIGOPE KOHCTPYKUUM HEOOXOAMMO YUMTbIBATb HaNpaB/e€HHOCTb 3BYKOBOro M3nyyeHus. Kak npasuio, npu
60/1bLLIOM CEYEHUN BbIXOAHOTO OTBEPCTUA HanNpaB/eHHOCTb N3yYeHns onpedenseTcs gudpakymeii 3Byka Ha BbIXOAHOM
otBepcTuun. MNMpumep nokasaH Ha pucyHke A.4.
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a.nb

a — Bupg ceepxy. O— Bupg cboky; 1—8 — HanpaBAeHUs PacNoONOXEHUS TOUEK N3MEPEHUI B TOPU3OHTANbHOI NNOCKOCTN: 9 — Hanpas-
neHne nsmeHeHna yrna OB BepTUKaNbHOW NNOCKOCTH

PucyHok A.4 — 3aBNCUMOCTb UHAEKCA HanpaB/ieHHOCTH D1 0T YacToTbl /M3Ny4YeHMA 3ByKa BbIXOAHOIO Anddy3sopa
ANA pa3nnyHbIX 3Ha4YeHnit yrna OB BEPTUKaNbHOW NIOCKOCTH

MpumeyaHune — KpuBble NOCTPOEHbLI NO pe3ysibTatamM U3MepeHuii, NoNyYyeHHbIM Ha BbicoTe oT 20 Ao 25 M Hag,
3emseil, 3HaueHus Gblnn yecpeAHEeHbl MO BOCbMMW FOPU30OHTaIbHBIM HanpaBieHusM, gunamMeTp guddysopa 9 M, cpeaHsast cKo-
pocTb noToka 4 m/c. cpeHsAa CKOpOCTb BeTpa He 6onee 3 m/c.

A.2.4 [bimocochl

B fononHeHne K ecTeCTBEHHOV (KOHBEKTUBHOI) TAre B 9HEPreTnYecknx ycTaHoBKax MPUMEHSAIOT BEHTUIATOPBI ANA
yAaneHns AbIMOBbIX ra3oB 4Yepes AbIMOBble TPyObl, pacnofioXeHHble 3a MUAbLTPYIOLWMMU 31eMeHTamMu. HecmoTpa Ha
hunbTpaymio, AbIMOBOI ra3 HeceT 3071y U APYrMe NPOAYKTbl CropaHns, NPUBOAALLME K CHUXEHNI0 3 (DeKTUBHOCTHN Norno-
LialoLLmx 3/IeMeHTOB BC/1eCTBME 06pa3oBaHNs NblfeBbIX HA/IETOB HA UX MOBEPXHOCTU. [103TOMY B FyLINTENSAX UCMO/b3Y-
10T pe3oHaTOpHble 3N1eMEeHTbl, kak onucaHo B 6.2.2.1. Mpu paboyux Temnepatypax oT 100 *C go 200 *C yuuTbiBalOT
BO34eicTBMe TemnepaTypbl no popmynam (18} u (20).

A.2.5 Oxnaxpawuwmne 6alHn (rpagnpHmn)

B rpagupHax C XUAKAM oxnaguTenem raywutenn nojeeprawTca BO3[eliCTBUIO KOPPO3UN BCAEACTBME BbICOKOW
B/lAXHOCTW. Kannn oxnaxaatoLeil Bofbl Bbi3blBAKOT LUYM C MakCMasibHbIM U3nyvyeHnem BananasoHe 1—2 klu. Ans rpa-
[VPEH C eCTeCTBEHHOI BEHTUNALMEN 3TOT WyM ABAseTCcA npeobnaganwum. B oxnaxgawowmx 6aHax ¢ NpUHyAUTENbHO
TAroW NPUCYTCTBYET Take HN3KOYACTOTHOE U3NlyYeHne OT BEHTUISTOPOB.

B o6Lem cayyae AN5 CHUKEHNA LWyma 3ByKonoraoljalLme niacTuHbl raylimTeneid n3roToBASIOT U3 BOAOOTTaNKN-
BaoWwmx {rnapodo6HbIX} NOpUCTbIX nornotuteneir. Heo6xoANMMO NPUMeEHATbL 06s3aTeNlbHOE akyCTUYeCcKU npo3pavyHoe
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3alnTHOE NoKpbITHe. N5 NpefoTBpaLLeHNs KOPPO3nn Kapkac 1 NOKpbITUE MIaCcTUH U3TOTOB/AIOT U3 HepXaBselLwen cTa-
. aNtOMUHNA U NNacTMacCoBbIX Matepuanos.

B rpagupHsx c eCTeCTBEHHOI BbITSXXKOI NOTEPU faBNeHNsA BIAyLWIUTeNsax He npesbiwaioT 10 Ma, Torga kak B 6alHax
C NPUHYAWUTENbLHON TAroli gonyckanTca notepu gasnexus go 70 Ma.

A.2.6 Komnpeccopbl

Komnpeccopamu Ha3biBalOTCA MallyHbl A1 CKATWA ra3os. [yWwWnTenn Ncnonb3yT A8 CHUKEHMSA WyMa Ha CTOpPOo-
He BcacblBaHUA (HanpumMmep, aTMocepHble YC/I0BMA) U HA CTOPOHE HarHeTaHua (Hanpumep, Tpy6bl). Bbibop rnywutens
3aBMCUT OT TUNa komnpeccopa. PasnuyatT, rnaBHbIM 06pa3om.

- Typbokomnpeccopbl n

- MOPLUHEBbLIE KOMMNPECCOPbI.

OO6bIYHO rNyWwnTENN ANA TYpOOKOMNPECCOPOB ABNAIOTCA guccunaTnBHbIMA. OHU MOTYT UMeTb 60/blUNE pasmepbl,
Kak. HanpumMep, rAyLWMTeNn ANa BCaCblBaLWUXCUCTEM CTaLMOHAPHbIX Fa30BbIX TYPOUH, BbipabaTbiBaloLLNX 3N1EKTPOIHEP-
rmo. Typ6okomnpeccopbl reHepPUpPYHOT TOHbI, YHACTOTbl KOTOPbIX 3afaHbl NPON3BEAEHNEM YMCNa 1oNaToK TYpOUHbI 1 ee yac-
TOTbl BpaleHus. Mpu BbiGope NnacTUHYaTbiX TywnTenein cnegyet ybeantbes, 4TO A/IMHA BOMHbI TOHOB /10NATOUYHbIX
4acTOT MeHblle YBOEHHOW WNpUHbI BO3AyxoBoga. [nywmnTenn gasa Typ60KkoMnpeccopoB AO/IKHbI 061aAaTh MOBbILEH-
HOI MexaHM4YeCcKOi NPOYHOCTLIO U3-3a BO3HUMKalOLLE/ BUOGPpaLMN OT KUAKOCTU U CTPYKTYPHOTO WyMa. BXxogHble raywutenm
AO0/MKHbI OblITb OCOGEHHO MPOYHLIMU 1 HE MeTb CBOOOAHO NepeMeLLaloLLMxXca 31eMeHTOB, CNOCOOHbIX NOBPEANTb KOM-
npeccop.

MopLHeBble KOMMNPEeccopbl FEHEepUpyT My/IbCUPYIOLNIA NOTOK, Bbi3biBAKOLWMA WyM ¥ Bubpauunio. MprMeHsaT
3ano/IHeHHble KaMepbl U/unu emngurupoBaHHble YHeTBEPTLBO/THOBbLIE PE30HATOPbI. 3ano/IHeHHbIe Kamepbl NpeAcTaBAlT
C060Vi paclMprTENbHYIO NOI0CTb 06bEMOM. XenaTelbHO a 12 pas npesbiWanLw M pabounini o6vem unamHgpa. Jinbo sce
pesoHaTopbl HacTpauBalT Ha OAHY YacToTy, MM6O rpynny pe3oHaTOpPOB HacTpauBaloT Ha pas3nunyarLlymecs YacToTbl C
Lenblo pa3fBUHYTb HaCTOTHbIN Ananas3oH ocnabnernns. MNywnTenmn 4acTo NPOEKTUPYIOT kKak 6an/10Hbl BbICOKOTO AaB/ieHUS
(apcop6ep). MpUMeEHADT pas3nuyHble KOHCTPYKLMKU B hopMe HacaAok BeHTypu M304HOM N HeCcKonbknx neptoprnpoBaH-
HbIX NNACTUH, yCTaHaB/IMBAEMbIX B NONEPEYHOM CeyeHnmn kaHana. MNpy NnpoekTpoBaHnmn Takxe crefyeT yunTbiBaTb CUI0-
Bble BO3/eliCTBUA Ha CTOPOHe BcacbiBaHWA. [pW HanMuMM NEepeHOCUMbIX a3po30/seil U MblIM BaXHO WCKAYUTb
BO3MOXHOCTb 06pa30BaHNS Nbl/IEBbIX OT/IOXEHWUI HA NOBEPXHOCTN 3BYKOMOI/10LaloLLLEr0 C0S.

A.2.7 BeHTUNALUSA KOXYXOB, KAOUH U MaALUNHHbIX OTAENEHWNA

Korga mallvHbl ANS CHUXEHWS LWyMa CHabXaloT KOXYXOM, reHepupyemoe BHYTpW Tennao AO/KHO 6biTb yAaneHo
Hapyxy, 4719 4ero Heo6xoAuma BEHTUNAUNSA. BEHTUAALMOHHBIE CUCTEMbI CHAbXalT raywutenamm gna obecneyeHuns
aKycTnyeckoli aphekTMBHOCTN KoXyxa. VX adhheKTUBHOCTb [0/KHA 6blTb HA YpPOBHE TpebyeMmoli 3ByKOU30SLMNN KOXyXa.
AHanornyHble ycTpoiicTsa NpMMeHAI0T 4719 06ecneyeHns nepcoHasna kabuH CBeXUM BO3AYXOM W A1 BEHTUAALNN MaLLUH-
HbIX OTAENeHNA.

A.2.8 TlHeBMaTuyeckuii npueof

OO6bIYHO TNYLWINTENN NPUMEHSAIOT NPU BblNyCKe BO3AyXa U3 MHEBMATMYECKOr0 MHCTPYMEHTa 1 KnanaHos. OHU A01-
XHbl UMETb Masble pasmepbl N He J0/KHbI CUIbHO BAUATL HA paboTocnoco6HOCTbL 060pyAOBaHMA faxe Npu 3amac/inBa-
HUW UK 3arpasHeHnn Apyrum o6pasom. CyuiecTByeT 60/bLIOE YNCIO JOCTYNHbIX NO LEHe YyCTPOWCTB, YAOBNETBOPSIOLNX
3TUM TpeboBaHUAM.

A.2.9 TpefgoxpaHuTebHble KnanaHsbl

TpeboBaHua K rnylwmMTensam coépoca, NpUMeHseMbIM A8 NpefoXpaHUTesbHbIX klanaHoB, 06bIYHO onpeAenstoT ¢
y4yeToM 06bEMHOro pacxofa cpefbl, 601blINX NOTEPb AABMEHNA 1 YacTol NepeMeHbl 4aBneHns BO Bpems nepesanycka.
MpebsaBAAT cneynanbHble Tpe6oBaHus ANns o6ecnevyeHns HafexHoi paboTbl nocne AMTENbHOro NPocTos. BaxHo,
4YTO6bl 3NEeMeHTbl FNylnTens (Takne Kak MpeccoBaHHbI 3BYKONoOriowawwuii matepman) He 3abusanvcb nbaoM. MNpu
BblGOpe rnywnTens cé6poca cnefyer yunTbiBaTh 3HaUNTENbHbIE CUNOBbIE BO3AECTBUSA, BO3MOXHbIe Npu ero paéoTe (CM.
Takxe 6.3).

A.2.10 Meuwn (TONKNK)

[na ymeHbLIEeHNS WyMa ropeHns u wymMma, Npon3Bo4MMOro BbITSKHbIMW BEHTUAATOPaMU, IYLWNTENN yCTaHaBMBa-
10T B BbIMYCKHbIX KaHanax neyeii. NpegbsaBaaioT cneunanbHble TpeboBaHUS KrNyLWNTENsaM, NOCKONbKY neyn 06bluHO pa6o-
TalT Npy BbLICOKOW TemnepaType W 4YacTo AbIMOBOW ra3 NepeHoCUT XUMUYECKU arpeccuBHyl nblib. [aywwutenun
MCMNONb3YIOT TAKXE Ha yCTaHOBKaX O4MCTKW OT cepbl (AecyNbdypupoBaHnsa) v yaaneHnus asota (4eHMTpoBaHus).

BaxHO npoBecTu TwaTeNbHbl BbIGOP (DOPMbI M MaTtepuanos AN NpPefoTBPaLLeHNs yXyALWEeHUa XapakTepucTuk
rNyWwnTeNs ns-3a nbljieBblx 0OTN0XeHWI. B aToii chepe nprMeHeHNa npeAnouTUTEIbHBIMU ABAIOTCA pe30HaTOPHbIE Ty-
wntenn. Heo6xo4MMO NPMHUMATL BO BHUMaHWE Ha/nyne XMMUYeCKn arpeccuBHbIX XUAKOCTEN Npu 3anycke n octaHoBe
neyu.

A.2.11 WcnbiTaTenbHoe o6opyAoBaHue A5 ra3oBbIX TYpOUH 1 gBuratenei

B BbINYCKHOM NOTOKE ra3oBblX TYP6UH FyLWNTENN YACTO MOABEPralTCs BO3AENCTBUIO NOBbLILIEHHbIX TeMnepaTyp,
BbICOKWX CKOpOCTell 1 oTnoxeHunin. Takue ycnosusa paboTel TpebytoT T aTenbHOro nogéopa marepuanos. BonokHucTble
NornoTUTEeNN LO/MKHbI GbITb TEPMOCTONKUMU. VX BONOKHA AO/MKHbI GbliTb 4OCTATOYHO [/IMHHBLIMUW, YTOGbI MPOTUBOCTOATH
BblAyBaHUIO NynbcauusiMn notoka. Kamepbl, cogepxaline 3Bykonornowaowunii marepman, AOMKHbl 6biTb HE CANULIKOM
Be/INKWN U NIOTHO 3ano/iHeHbl 6e3 06pa3oBaHus NycToT. MokpbITUA (06bIYHO MHOTOC/ONHbIE) cnefyeT o6ecneymBaTh nep-
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¢hopupoBaHHbIMU NNACTUHAMW, CETKOM U/MN TKaHbio. O6bIYHO B TAKNX FNYLINTENAX [ONYCKaTCA MWL b Hebonbwne note-
pu AaBneHns.

A.2.12 MHeBMaTMuyeckne KOHBelepbl

K npon3BofcTBEHHON 6€30NacHOCTU FNyLNTEeNei, NCNOb3yeMblX B CUCTEMAX BEHTUMALNMN MHEBMATUYECKNX KOH-
BeiepoB CMIOCHbIX 6alleH, 4p06UbHbBIX yCTAHOBOK M APYTMX NPOM3BOACTBEHHbIX IMHWNIA, NPeAbABNAAIOT BbiCOKNe Tpebo-
BaHWSA U3-3a ONACHOCTU MbINEBbLIX OTNI0XKEHN. M03TOMyY, Kak NpaBuIo, MPUMEHSIIOT pe30HaTopHbIe riywnTenu. Cnegyet
YyU4uTbIBaTb XMMUYECKME CBOICTBA TPAaHCNOPTUPYeMbIXxMaTepranoe nTpebosaHnsa B3pbiBo6e30NacHOCTH (CM. Takxe 5.6).

A.3 [iBuratenn BHYTPEHHEro cropaHus

A.3.1 TpaHcnopTHble cpeacTBa

Mpwn paboTe gBuraTens BHYTPEHHEro CropaHnsa BO3HMKAIOT LYMbl BCACbiBAHUS U BbiNyCKa, KOTOpble ocnabnsaoTcs
rNyWNTeNnsamMun B LeNsiX COOTBETCTBMA HOPMaM Kak BHELLHEro Wyma, Tak 1 LymMa BHYTPW casioHa 1 obecneyeHns komgopTa
naccaxupos.

OcnabneHns LWyma BcacbiBaHUsi 06bIYHO AOCTUTAIOT NMPUMEHEHUEM PEAKTUBHBIX FNylwmnTeneid, 06bejuHAEMbIX C
BO3JYLWHbIMU huabTpamu v B LIe/IOM HasbiBaeMblx ocnabnswowmmm dunsTpamu. lansHeiiwee ocnabneHne MoxeT 6bITb
[OCTUFHYTO MOCPEACTBOM [OMO/THUTENIbHLIX YeTBEPTLBO/THOBbLIX PE30HATOPOB B NONEPEYHOM CeYeHMN 1 3BYKONOrioLwar-
WMX 0611LLOBOK KaMepbl FyLInTens.

CneKTp BbINYCKHOrO Lyma onpeAensaeTcs nybCUpyownum 06 beMHbIM pacxooMm rasa us uuanHapos. Ans ocnabne-
HMA WyMa NpenMyLLecTBEHHO UCNOMb3YIOT PeakTUBHbIe rylWwnTenn. Anagsuratenein Manoi n cpegHei MoWwHoOCTN gonyc-
KalTCA HEeCKONbKO 60Mblune NoTepu AaBfieHUs N0 CPaBHEHWI0 C JUCCUNATUBHLIMU FyWWUTensMu. [uccunaTuBHble
rNyWNTeNn ycTaHaBANBatoT TONbKO ANS BbINYCKHbIX CUCTEM fBUraTeniell C BbICOKUMU TEXHUYECKUMU XapakTepuctukamu,
HanpumMep ¢ Typ6oHaayBOM 1 NOAOGHbLIX UM. BaxHO, 4TOGbLI MornoTuTens (npeanoyTuTensHo 6asanbToBas Barta, MHOrga
BMecCTe C BO/IOKHaMU 13 HepxaBeloLl el cTanun) BblAepXuBan Harpysku, Bol3aBaHHble Nybcauusmu rasa, Bubpaumei, Bbico-
KMUMU TemnepaTypamu 1 XMMU4eckum Bo3geincTenem. MornoTutenb He JO/KeH OTBepAeBaTh UK 3abnuBaTbCs OTIOXEHNA-
MW U3 BblMyCKHOro rasa. onble paclumpuTenbHble kamepbl 6e3 MornoTUTeNa cnepyeT NpoekTMpoBaTb Tak, YTOObI
No3BONATbL CKOHAEHCMPOBAHHOW XNAKOCTW BbITEKATb BMECTE C MOTOKOM rasa. PeakTuBHbIe anCCUNaTUBHbIE FYLINTENN
Takxe NPYMeHAI0T COBMECTHO.

B Hu3ko4acTOTHOI o6nactu ocnabneHve onpegenseTca pasmepamu n NonoxeHnem AedekTopos raywnTens B
BbIMYCKHOI MarncTpanu. Hacagkn BeHTypu Takke NCNONb3yT A8 HU3KOYACTOTHOrO NornoweHns. B cpegHe- 1 BbICOKO-
4acTOTHOW o6nacTu athekTMBHbI GOKOBblEe OTBETBNEHUA, NepopupoBaHHble NaTpy6Ku, akpaHbl 1 N3rnbbl (TOBOPOTHI,
yrnbl). Cnegyet nsberatb rny60kux MMHUMYMOB a4acTOTHON xapakTepucTuke ocnabneHns Bo3AyLWHOrO LWyMa v 3ByKOBOTro
n3ny4yeHunsa oT kopnyca. B aBTOMOOMAbHBIX FYLWNTENAX yKa3aHHble Tpe60BaHUA TPYAHO BbINOHUMbI M3-3a U3MEHEHUSA
pabounx Temnepartyp, 3aBUCALMUX OT Harpysku Asuratens, Yncna o60poToB M YCNOBUIA OXNaXAeHUst BAOMb BbiMyCKHOMN
marucTpanu.

A.3.2 CraumoHapHbleasuratenm

C ToukM 3peHus Bbibopa CUCTEMbI FNYLWINTENSA CTaunoHapHble ABUraTteNy BHYTPEHHEro cropaHvusa oT/imyailoTcs ot
aBTOMOOGUNbHbIX ABUraTeneii B HECKObKNX acnekTax, B HaCTHOCTU UMeTCS hUKCUPOBaHHbIE PeXuMbl pa6oThl, AnanasoH
MN3MEHEeHUs1 CKOPOCTU B KOTOPbLIX AN151 KaX/A0ro ABuUraTens 3HaunMTesibHO Cy)XeH. B NpOoTMBONONOXHOCTL aBTOMOGU/IbHBIM
ABUraTenaM fuanasoHbl BbIXOAHbIX MOLLHOCTER ANS pas3fNyHbIX YCTAHOBOK MOTYT 3HAUYUTENbHO pasnuyatbcs (Ao
HECKOMbKNX MerasaTT). BcneAcTBre aTOro NPUMEHSAIOT FAyLIMTENN pa3nyHbiX TUNoB. YacTo akycTuyeckne TpebosaHns
ABNATCA NOBbILEHHbIMY, HANPUMepP A8 YCTAHOBOK B rocnutansax. Kpome 1oro, nHorga HeflonycTumsl 60/bLIne notepu
fAaBneHvs. BgaHHoOM cnyvae onpejesieHHble TUMbl aBBTOMOOWU/IbHBIX FYWNTENel He MOryT 6bITb UCNOMIb30BaHbI. B cTaum-
OHapHbIX YCTAHOBKaX 60/bLUON BbIXOAHON MOLLHOCTM YAacTOTa CUCTEMbI 3aXKWUraHWs, Kak NpaBuIo, ABNSETCS HU3KOI. ITO
TpebyeT TWaTenbHOro Bbibopa MecTa pasMelleHns ryLwmnTens ANa HU3Kux yacTtoT (Hwke 100 Iy).
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Mpunoxexnne B
(pekomeHgyemoe)

BnvsiHne cnekTpasibHOro pacnpefeneHns 3Byka Ha 3asiB/IeHHOe 3HauyeHue
ocnabneHnsa B 1/3-oKTaBHbIX UM OKTABHbIX NOM0Cax 4acToT

B cooTBeTcTBUM C (1) 3HaUeHUs ocnabnenua raywmntensa Ow konpegensatoT AN 1/3-0KTaBHbIX YACTOTHbIX NOJIOC.
Mx npeo6pasoBaHne B 3Ha4eHns O [A/19 OKTaBHbIX MO0C MOXET ObITb BbINOSIHEHO C NOMOLLbIO paBeHcTBa (1). OgHako
pe3ynbTaTbl Npeobpa3oBaHns ABNSOTCA TOYHLIMU TOBLKO A5 PO30BOrO WyMa. Ecnv UCTOYHMK U3nyyaeT WyM. B CNeKTpe
KOTOPOr0 3Ha4YeHNsl YpOBHE 3ByKOBOI MOLHOCTU AN 1/3-0KTaBHbIX MOJI0C BHYTPU OAHOI OKTABHOM MNOM0CHI 3HAYNTENBHO
pasnuyatTcs, peanbHoe ocnabneHune A 3Tol OKTaBHOM NOOCHI MOXET CYLLeCTBEHHO OT/IMYATLCS OT BblYMC/IEHHOTO.

OTnnyna Ansa okTaBHOM nonockl 63 'y ABNAKTCSA Hanbosee BaXHbIMU HA NpakTuke. B Tabnuue B.1 npuBegeH npu-
Mep npeo6pa3oBaHmns 1/3-0KTaBHbIX 3HaYeHuii ocnabneHuns BokTaeHble. 1/3-okTaBHble 3HaveHus (50.63.80 ML) nonyyeHsb!
Ha 0CHOBEe pe3ynbTaToB U3MepeHuii Npu NabopaTopHbIX UCTbITAHUAX UCKYCCTBEHHOTO MCTOYHMKA PO30BOTO LWyMa U ABYX
TUNOB BEHTUNATOPOB. YKa3aHHble OKTaBHble 3HAYEHUS — peasibHO N3MEPEHHbIE.

Kak BugHo 13 Tabnuubl B.1 1 pucyHka B.1, peanbHble 3HauyeHusi ocnabneHnsi B 1/3-0XTBBHbIX Nofiocax 4acToT
CcoBMajalT C 3asB/IEHHbIMU, O4HAKO 3asiBNIeHHOE NPON3BOANTEIeM OKTaBHOE 3HauyeHue ocnabneHns 7 b cywecTBeHHO
npeBbILEHO AN 0CEBOro BeHTUNsATopa. A EKTUBHOCTb MyLINTENSA B AAHHOM Ciyvyae 3Ha4YnTeNbHO Nyylle, Yem Tpeby-
eTcA. HanpoTms, cCOOTHOWEHME Mexay 1/3-0KTaBHbIMU COCTaBAAOLWMMUN CNeKTpa LWyma pajvanbHOro BEHTUAsSTOpa C
HaKMOHHbIMM flonaTkaMy TakoBO, YTO B OKTABHOW nosioce gocturaeTcsa ocnabnenvie nuwb 5 ab. 3asaBneHHOe 3HaveHue
7 oAb B JaHHOM cnyyae He 6bl/10 NOATBEPXAEHO NPY NabopaTOPHbIX UCMbITAHUSX, BbINMOJIHEHHbLIX B COOTBETCTBUY C (1).

Tabnuua B.1— Npumep npeobpaszoBaHua ocnabnenns ans 1/3-okTaBHbIX YaCTOTHbIX NONOC B COOTBETCTBYOLEE
ocnabnexHne Ans OKTaBHbIX YACTOTHbIX NON0C

CpefHereoMeTpryeckas yactora. My

OkTaBHas nosoca

Ocnabnenve. ob LLI-oKTanuble nosiockl 4actot Gactor
50 63 80 63

3aABneHHoe ocnabnexune 3 12 21 7
WCKyCCTBEHHBI UCTOYHMK PO30BOTO LUyMa!
YpoBeHb 3BYKOBOW MOLLHOCTW UCTOUYHMKA 90 90 90 95
YpoBeHb 3BYKOBOW MOLHOCTY nocne ocnabneHns wyma

rnywmrenem 87 78 69 88
PeanbHoe ocnabnexune 3 12 21 7
OceBoii BEHTUNATOP:
YpoBeHb 3BYKOBOW MOLLHOCTW UCTOYHMKA 84 88 93 95
YpoBeHb 3BYKOBOW MOLLYHOCTU nocse ocnabnexns wyma

rnywmTenem 81 76 72 83
PeanbHoe ocnabnexue 3 12 21 12
PafunanbHblii BEHTUNATOP.
YpoBeHb 3BYKOBOW MOLLHOCTW UCTOYHUKA 93 88 84 95
YpoBeHb 3BYKOBOI MOLLHOCTY Nocne ocnabneHns wyma

rnywmTenem 90 76 63 90
PeanbHoe ocnabnexune 3 12 21 5
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YpoBeHb 3BYKOBOW MOLLHOCTU. AB
100

50 63 80 63
CpepHereomeTpuyeckas
yactota. 'y

1

YpoBeHb 3BYKOBOI MOLUHOCTW. AB
100

50 63 80 63
CpegHereomeTpuyeckas
yacrota. 'y

1

I - bes rnywiTensa: = - C rywmrenem

1— 1/3-oKTaambiC NONOCHI: 2 — OKTaBHas nojoca
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YpoBeHb 3BYKOBOI MOLIHOCTW, A6
100

50 63 80 63
CpegHereomeTpuyeckast
uacTota. Iy

1

PucyHok B.1 — lpacdhnueckas nnnoctpauyns npumepa Ha OCHOBE faHHbIX Tabnuubl B.1:
a — pO30BbIii LWYM; b — 0CeBOIi BEHTUNSATOP; C — pajuanbHblii BEHTUNSATOP
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MpunoxeHne C
(cnpaBoyHOe)

Pa6oune TemnepaTypbl NCTOYHUKOB 3BYKa W Npefenbl Temnepartyp
AN 3BYKOM30/MPYHOLLUX MaTepnanos

Ta6nuue C.1 — Bo3MOXHble TEMNEPATYPbI 4151 PA3/INYHbIX UCTOYHUKOB 3BYKa

VICTOUHMK 3Byka

MapoBoli knanaH
[azoBan TypbuHa
PeakTuBHbIli ABUraTenb
Komnpeccop

ABTOMOGUNbHBIA ABUraTeNb

Temnepartypa. “C

530
600
800
200
OT 400 [0 800

Ta6nuya C.2 — lNpegenbHble TeMnepaTypbl 4NA Pas/IMYHbIX 3BYKOMOTI/OLWAOWUX MaTepruanos
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Marepuan

LlepcTb (BOMNOK)

MonumepHas neHa (neHonnacr)
CTeKkNoBOMOKOHHAs TKaHb
MwuHepanbHas Bata:

- CO CBA3yOLWUM
- 6e3 cBA3ylOLWero

CneunanbHoe 6a3anbTOBOE BOTOKHO

CneyeHHblil meTann.

BpoH3a
HepxaBsetowas cranb

CneuunanbHblii meTann

TkaHb 13 HepxaBselLeit cTanu

OpueHTpoBOYHasA npefernbHan Temneparypa. 'C

50
Ot 150 0200
300

220
500

750

400
600
1000

500
B cneymnanbHbix cnydaax 600
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