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HAUMWOHANBbHBLIN CTAHOAPT POCCUMNCKOWN ®PEOEPALUUU
AKycTuka 3gaHum

METO[bl PACYETA AKYCTUYECKUX XAPAKTEPUCTUK 30AHUN MO
XAPAKTEPUCTUKAM UX SNIEMEHTOB

Yactb 5

LLlym nHxxeHepHOro o6opyaoBaHus

Building acoustics. Estimation of acoustic performance of buildings from the performance of elements.
Part 5. Sounds levels due to the service equipment

[HaTta BBegeHus —

1 OG6nactb NnpUMeHeHUsA

HacTtoawun ctangapT ycTaHaBnMBaeT METOAbl pacyeTa ypOBHS 3BYKOBOrO AaBrie-
HUA WyMa B 34aHUK, BbI3BaHHOIO paboTon nHxxeHepHoro obopynoBaHusa. Kak n ctaHgapT
ANS HAaTYPHbIX U3MepeHun [41], HacToAWMM CTaHO4APT PacnpoCTPaHSAETCA Ha CaHUTapHO-
TexHu4eckoe obopynoBaHWe, BEHTUNAUMOHHbIE CUCTEMbI, CUCTEMbI OTOMNSIEHUS N OXna-
XOEHWs, Ha BcCroMoraTenbHOE WHXeHepHoe obopyaoBaHue, NMdThl, MyCOPONPOBOAbI,
KOTNbl, BEHTUMATOPbLI, HACOCbl, aBTOMAaTU4YECKN OTKpPbiBAEMbl€ BOpPOTa aBTOCTOSAHOK, a
Takke MOXeT NPUMEHATbCA Ans Apyroro obopyaoBaHus, NPUCOeSUHSAEMOro K 34aHNI0 Unn
yCTaHOBIIeHHOro B HeM. OueHKa OCHOBaHa Ha peasyrbTaTax U3MEepEeHUN, XxapakTepusyto-
LLMX KaK UCTOYHMKM LIyMa, TaK U CTPOUTENbHbIE KOHCTPYKUMW. PacyeTbl BbINOMHAKT B MO-
nocax 4acTor.

HacToawun ctaHgapT ycTaHaBnuBaeT OCHOBHbIE MPUHLMMbLI MOCTPOEHUS pacHeTHbIX
cxeMm, onpegensietT obnactb UX NPUMEHEHUSI U OrpaHUYeHus, ycTaHaBnMBaeT nepeveHb
COOTBETCTBYHOLWMX BenuinH. CtaHgapT npegHasHa4vyeH ansa aKcnepTtoB B 06nacTu akycTu-
K/ M CY>XUT OCHOBOW ANs1 pa3paboTknm AOKYMEHTOB M NPOrpaMMHbIX CPEeACTB ANs OPYrnX
crneumnanncToB B CTPOUTENBCTBE C Y4ETOM permoHasnbHbIX TpeboBaHUMN.

B pacyeTHbIX MOAENAX NCNOMB3YOTCS CBSA3M paCYeTHbIX 3HAYEHWI C U3MEePSEMbIMN
BENUYMHaAMKN, OnpeensiowmMMn aKyCTUYeCKne XapakTepUCTUKU CTPOUTENbHbLIX 3reMeH-
TOB. B cTaHgapTe ykasaHbl OrpaHyyeHusi paccMaTpuBaeMblX pacyeTHbIX mogenen. Nonb-
3o0BaTenam, Oo4Hako, criegyeT 3HaTb O CyLLeCTBOBAHWW APYrMX MoZenen pacdeta, UMeto-
LLMX CBOO 06r1acTb NPUMEHEHNSA N OFPaAHUYEHNS.

PacuyeTHble Mogenu OCHOBaHbI Ha OMbITe MPOrHO3MPOBaHUSA aKyCTUYECKUX Xapak-

TEPUCTUK XKUIbIX nomewieHnin. OHn MOTYT MCNONb30BaTbCA TakXe And gpyrux Tunoes 3aa-

U3paHue ochmumanbHoe 1



FOCT P EH 12354-5-2012

HUWA, npu ycnoBuun, 41O pa3mMmepbl X 3N1IEMEHTOB HE CITULLKOM OTIIMYaKTCA OT NpUMEHAEe-

MbIX B XUNbIX 30aHUAX.

2 HopmaTuBHbIe CCbINKK

B HacTodwem crtaHgapTe MCnonb30BaHbl HOPMAaTMBHbIE CCbINIKM Ha cregyroue
CcTaHgapTbl. HegatupoBaHHY CCbIfIKY OTHOCAT K NocneaHen pefakuumn CCbISTOYHOro CTaH-
AapTa, BKIHOYas ero UsSMeHeHums.

EH 12354-1:2000 AkycTtuka 3gaHun. OueHka akyCTUYEeCKUX XapaKTepUCTUK 34aHnin
MO XapakTepucTMKaM MX aneMeHToB. YacTb 1. 3ByKoM3onAumsa BO34YLLIHOMO WymMa Mexay
nomeweHnamn (EN 12354-1:2000, Building acoustics — Estimation of acoustic
performance in buildings from the performance of elements — Part 1: Airborne sound
insulation between rooms)

EH 12354-2 Akyctuka 3gaHui. OueHKa aKyCTUYECKUX XapaKTepUCTUK 3OaHMK MO
XapakTepucTMkaM WX 3nemMeHToB. YacTb 2. 3BYyKOM3ONAUUS YOAPHOro LWyma MexXay
nomeweHnammn (EN 12354-2, Building acoustics — Estimation of acoustic performance in
buildings from the performance of elements — Part 2: Impact sound insulation between
rooms)

EH 13141-1 Cnctembl BEHTUNALMM 30aHUN. McnbiTaHMe nNo onpeaeneHunto paboumnx
XapaKTEPUCTUK KOMMOHEHTOB/M3OENUA CUCTEM BEHTUNAUMWM XWUNbIX 3gaHun. Yactb 1.
HapyxHble n BHyTpeHHWe ycTaHoBku nopayn Bo3dgyxa (EN 13141-1, Ventilation for
buildings — Performance testing of components/products for residential ventilation — Part 1:
Externally and internally mounted air transfer devices)

EH 13141-2 CuctemMbl BeHTUNALMK 34aHUIA. VcnbiTaHMe No onpeaeneHnio padboumx
XapaKkTepUCTMK KOMMOHEHTOB/M3OENUIA CUCTEM BEHTUNAUMWU XWUNbIX 3O0aHUR. Yactb 2.
BbITsKHbIE M HarHeTarowme KoHeuvHble ycTponcTea (EN 13141-2, Ventilation for buildings —
Performance testing of components/products for residential ventilation — Part 2: Exhaust
and supply air terminal devices)

EH NCO 3740 Akyctunka. OnpefeneHve ypoBHEN 3BYKOBOW MOLLHOCTU MCTOYHUKOB
wyma. PykoBoactBo no Bbibopy mMeToga onpeaeneHusi YpoBHEN 3BYKOBOW MOLLHOCTU
(EN ISO 3740, Acoustics — Determination of sound power levels of noise sources —
Guidelines for the use of basic standards)

EH NCO 3741 Akyctuka. OnpegeneHne ypoBHEN 3BYKOBOW MOLLHOCTU MCTOYHUKOB

wyma. TodHble meToabl ans pesepbepaumoHHbix kamep (EN ISO 3741, Acoustics —
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Determination of sound power levels of noise sources using sound pressure — Precision
methods for reverberation rooms)

EH NCO 3743 (Bce yactn) Akyctuka. OnpegeneHve ypoBHEN 3BYKOBOW MOLLHOCTU
MCTOYHMKOB LUyMa. TexHuyeckune meTodbl A MasrbiX NepPeHOCHbIX UCTOYHUKOB LUymMa B
peBepbepaunoHHbix nonsx [EN ISO 3743 (All parts), Acoustics — Determination of sound
power levels and sound energy levels of noise sources using sound pressure —
Engineering methods for small movable sources in reverberant fields]

EH NCO 3744 Akyctuka. OnpegeneHne ypoBHEN 3BYKOBOW MOLLHOCTU MCTOYHUKOB
wyma. TexHuyeckun wmeTog B CylWeCcTBEHHO CBOOOOHOM 3BYKOBOM rone Hapg
3ByKooTpaxatoLen nnockoctbio (EN ISO 3744, Acoustics — Determination of sound power
levels of noise sources using sound pressure — Engineering method in an essentially free
field over a reflecting plane)

EH NCO 3745 Akyctuka. OnpegeneHne ypoBHEN 3BYKOBOW MOLLHOCTU MCTOYHUKOB
wyma. ToYHble MeToabl AnF 3arfnyLleHHbIX U nosny 3arnyweHHblx kamep (EN ISO 3745,
Acoustics — Determination of sound power levels and sound energy levels of noise
sources using sound pressure — Precision methods for anechoic rooms and hemi-
anechoic rooms)

EH NCO 3746 Akyctunka. OnpefeneHve ypoBHEN 3BYKOBOW MOLLHOCTU MCTOYHUKOB
wyma. OpUEHTUPOBOYHbBIA METOA C UCMONb30BaHMEM M3MEPUTENbHON MOBEPXHOCTU Hapg,
3BykooTpaxatwen nnockoctbto (EN ISO 3746, Acoustics — Determination of sound power
levels of noise sources using sound pressure — Survey method using an enveloping
measurement surface over a reflecting plane)

EH NCO 3747 Akyctuka. OnpefeneHve ypoBHEN 3BYKOBOW MOLLHOCTU UCTOYHUKOB
wyma. MeTton cpaBHeHust Ha mecTe yctaHoBku (EN ISO 3747, Acoustics. Determination of
sound power levels of noise sources using sound pressure — Comparison method in situ)

EH NCO 3822-1 Akyctuka. JlabopaTopHble UCMbITaHMS NO ONpefeneHunto Wwyma
npmbopoB 1 06opyaoBaHUS, UCNONb3yEMbIX B cucTemax BogocHabxeHunst Yacte 1. Metopq
namepeHnn (EN ISO 3822-1, Acoustics — Laboratory tests on noise emission from
appliances and equipment used in water supply installations — Method of measurement)

EH NCO 3822-2 AkycTtuka. JlabopaTopHble MCNbITaHUS MO OnpefeneHuto Lwyma
npubopoB 1 o06opyaoBaHMSA, WUCNOMb3yeMbIX B CUCTEMaxX BOAOCHabxeHus Yactb 2.
YcnoBusi yCTAHOBKU U pexuM paboTbl CAMBHBLIX KPAHOB WM CMECUTENbHbIX BEHTUMEN

(EN 1SO 3822-2, Laboratory tests on noise emission from appliances and equipment used
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in water supply installations — Part 2: Mounting and operating conditions for draw-off taps
and mixing valves)

EH NCO 3822-3 Akyctuka. JlabopaTopHble WUCMbITaHMS NO ONpeferieHuto wyma
npnbopoB 1 obopyaoBaHWsi, UCNOMb3yeMbIX B CUCTEMAX BOAOCHAGXeHus. Yactb 3.
YcnoBusi  MOHTaxa W 3KCnnyataumm  COBMECTHO  paboTalwmux BEHTUNEN U
rmgpasnunyeckoro obopynosaHmna (EN 1ISO 3822-3, Acoustics. Laboratory tests on noise
emission from appliances and equipment used in water supply installations — Part 3:
Mounting and operating conditions for in-line valves and appliances)

EH NCO 3822-4 Akyctuka. JlabopaTopHble UCMbITaHUS NO OnpefeneHuto Wwyma
npubopoB n obopyaoBaHUSA, UCNOMb3YEMbIX B CUCTEMAxX BOAOCHaOXeHusa. Yactb 4.
YcnoBus MOHTaxa n paboTbl Ans cneyuwanbHbix npnbopos (EN ISO 3822-4, Acoustics —
Laboratory tests on noise emission from appliances and equipment used in water supply
installations — Part 4. Mounting and operating conditions for special appliances)

EH WNCO 7235 Akyctuka. W3mepeHna nabopaTopHble Ans  3arnyLliatoLlmx
YCTPOMCTB, YCTaHaBMMBAeMbIX B BO34yXOBoAax, W BO34yxopacnpenenuTenbHOro
obopynoBaHusa. BHocumble noTepu, MOTOKOBLIA LIYM M MNageHue MOMHOro AaBneHust
(EN ISO 7235, Acoustics — Laboratory measurement procedures for ducted silencers and
air-terminal units. Insertion loss, flow noise and total pressure l0ss)

EH MCO 10846-1 Bwubpauus. MN3amepeHna BMOpPOaAKyCTUYECKUX NepeaaToyHbIX
XapaKTEPUCTUK YMNPYrnx 3N1eMEHTOB KOHCTPYKUUI B nabopaTopHbix ycroBusax. Yactb 1.
O6wwme npuHumnel namepexHnn (EN ISO 10846-1, Acoustics and vibration — Laboratory
measurement of vibro-acoustic transfer properties of resilient elements — Part 1:
Principles and guidelines)

EH MCO 10846-2 Bwubpauus. U3amepeHns BUOPOAKYCTUYECKUX MNepenaTOYHbIX
XapaKkTepPUCTUK YNPYrux 351IEMEHTOB KOHCTPYKUMA B NlabopaTopHbIX ycroBusax. Yactb 2.
Mpamon meTon onpefeneHns OWHAMWYECKOW  XXEeCTKOCTW  ynpyrux onop  Ans
noctynatensHon Bubpaumm (EN ISO 10846-2, Acoustics and vibration — Laboratory
measurement of vibro-acoustic transfer properties of resilient elements — Part 2: Direct
method for determination of the dynamic stiffness of resilient supports for translatory
motion)

EH NCO 10846-3 Bubpauus. V3amepeHne BUOPOaKyCTMYECKUX NepenaToyHbIX
XapaKTEPUCTUK YMNPYrMxX 3N1eMEHTOB KOHCTPYKUUIA B nlabopaTopHbIX ycroBusax. Yactb 3.
KocBeHHbIM MeTon onpefeneHus OUMHAMUYECKOW XKEeCTKOCTUM  yhnpyrux onop Ans

noctynatensHon subpaumm (EN ISO 10846-3, Acoustics and vibration — Laboratory

4
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measurement of vibro-acoustic transfer properties of resilient elements — Part 3: Indirect
method for determination of the dynamic stiffness of resilient supports for translatory)

EH NCO 10846-4 Bubpauus. V3amepeHne BUOPOaKyCTMYECKMX NepenaToyHbIX
XapaKkTepuUCTMK YNPYrnx 3feMEHTOB KOHCTPYKUuA B nabopaTopHbix ycroBusix. YacTb 4.
[vHamnyeckasa KEeCTKOCTb  HEOMOPHbIX  YMPYrMX  3NIEMEHTOB  KOHCTPYKUUW AN
noctynatenoHon BubGpaumm (EN ISO 10846-4, Acoustics and vibration — Laboratory
measurement of vibro-acoustic transfer properties of resilient elements — Part 4: Dynamic
stiffness of elements other than resilient supports for translatory motion)

EH UCO 11691 AkycTtuka. NamepeHne BHOCMMbIX NOTEPb KaHalbHbIX MMyLnTenemn
npy oTCyTCTBMM NoToka. OpMEHTMPOBOYHLIN MeTog B nabopatopHbix ycnosusx (EN ISO
11691, Acoustics — Measurement of insertion loss of ducted silencers without flow — La-

boratory survey method)

3 TepMVIHbI n onpepeneHuns

B HacTosiwem cTaHgapTe NpUMEHEeHbI crefyowme TEPMUHbI C COOTBETCTBYOLLIMMMN
onpeneneHnsamu:

3.1 AKyCTU4YeCKue XxapaKTepUCTUKN 30aHUN

OppekTUBHOCTL 3aLmnThl OT WymMa MalvH 1 obopyaoBaHus cornacHo [41] xapak-
TEpPU3YIT pasnNUYHbIMU YPOBHAMU 3BYKOBOIrO AaBNeHUA. 3TO MOryT ObITb YPOBHU B OKTaB-
HbIX MOfiocax, MakcumaribHble YPOBHM 3BYKOBOrO AaBlieHUSA MPU BPEMEHHbIX XapakTepu-
cTMKax S mnu F nnun akemBaneHTHbIE YPOBHU 3BYKOBOrO AasrieHus. [na ykasaHHbIX Benu-
YNMH OOBLIYHO NMPUMEHSAIOT MONPaBKK, 3aBUCSLLME OT 3IKBMBANEHTHOW nrowagn 3BYKOMO-
rNoLeHns U BpeMeHu pesepbepauuu.

AKyCTUYeCKME XapaKTepUCTUKN 30aHUSA BbipaxaroT, Kak npaBurio, YypoBHAMU 3BYKa
A vnu C faBneHuns, KoTopble ONpeaensioT No YPOBHAM B OKTaBHbIX MOMOCaX .

MpumeyvyaHne — YPOBHU B OKT@BHbIX NOIOCaX NPUMEHSAIOT Takke ANa onpeaeneHus
Tak HasbiBaeMblx NC-, NR- nnu RC- ypoBHen wyma (4ONyCTUMbIX N OLLEHOYHbIX), KaK OnMcaHo
BO MHOrnx pykosoacTBax, B 4YaCTHOCTWU, ANA Od.)I/ICOB, aOMUHUCTPATUBHbIX 3,D,aHVIIZ, KON K 3pe-
JNIULLHBbIX KOMMJ1EKCOB.

3.1.1 makcumanbHbIK ypoBeHb 3Byka A (A-weighted maximum sound pressure

level) L,,., ABA: MakcumanbHbli ypoBeHb 3Byka A B nomeweHun npu pabote

NHXEeHepHOro obopyaoBaHus 30aHus.

" [laHHbIe YPOBHU MOXHO U3MEPSATh HENOCPEACTBEHHO (6€3 UCMONb30BaHNS 3HAUEHUt B YACTOTHBIX MO-
nocax) ¢ NoOMOLLbH0 LyMOMepa, 06riaJatoLlero CooTBETCTBYHOLUM BUOOM YaCTOTHOW KOPPEKLIUN.

5
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M pnmMmedvyaHune — MakcmmanbHbIn YpOBEHb 3BYKa A onpenenarT Nno MakCuMmalribHOMY

YPOBHIO 3BYKOBOIO [aBrieHMsI B OKTaBHbIX nosiocax ot 63 o 8000 My npu BpEMEHHbIX XapakTepu-

ctkax S wnm F (L vwnm L COOTBETCTBEHHO). YPOBEHb 3BYKOBOrO AaBMEHUSI B OKTaBHbIX

AS max AF max

nonocax MoxeT ObiTb npuBegeHHbIM (L L WM CTaH4apTU30BaHHbIM

AS max,n ? —AF max,n )

( LAS max,nT ! LAF max,nT )

3.1.2 3akBMBaNeHTHbIN HeNpepbIBHbIW YpoBeHb 3BYyKa A (A-weighted equivalent

continuous sound pressure level) L, , ABA: OkBMBaneHTHbI YpOBEHb 3ByKa A B NOMe-

Aeq !

LweHunn npu pa60Te NHXXEeHEepPHOoro O60py}J,OBaHI/IFI 30aHUA.

MpnumeyvyaHune — [JaHHbIN ypOBEHb 3BYKOBOIO AaBfEHUS ONPeaensoT N0 9KBUBANEHT-
HOMY YPOBHIO 3BYKOBOrO AaBreHusi B OKTaBHbIX nonocax oT 63 go 8000 y. YpoBeHb 3BYKOBOro

AABNEHNS B OKTaBHbIX MOJIOCAx Takke MOXET OblTb npvBeLeHHbIM L nnnm CctTaHaapTu3oBaH-

Aeq,n

HbIM Lo o7 -

3.1.3 makcumanbHbIK ypoBeHb 3Byka C (C-weighted maximum sound pressure

level) L ABC: MakcumaneHbin ypoBeHb 3Byka C B rnomelleHun npu paboTte

Cmax ?

NHXXEeHepHOoro 060py}J,OBaHMFI 30aHNA.

MpumMmeyaHmnme — [aHHbIN YpPOBEHb 3BYKOBOIO AdaBNeHWst onpeaenswT o

MakCUManbHOMY YPOBHIO 3BYKOBOrO AaBfieHMs B OKTaBHbIX nosiocax ot 31,5 go 8000 My ¢

“crnonb3oBaHWeM BpemeHHoW xapaktepucTukn S umn F o (Logna WM Loy, COOTBETCTBEHHO).

ypOBeHb 3BYKOBOIO AaBlieHNA B OKTaBHbIX NOJ1IOCaxX MOXET ObITb npmnBegeHHbIM ( L L

CS max,n?’ —CF max,n )

WNKn cTaHgapTU30BaHHbIM ( L L

CSmax,nT ' —CF max,nT )
3.1.4 a3kBuMBaneHTHbIn ypoBeHb 3Byka C (C-weighted equivalent sound

pressure level) L. , ABC: OkBuBaneHTHbI ypoBeHb 3Byka C B nomelleHun npu pabote

Ceq !

NHXXEeHepHOoro oGopyp,osava 30aHNA.

[laHHbIN YypOBEHb 3BYKOBOIrO 4aBrieHUsI ONPEAEnstoT No 3KBUBANIEHTHOMY YPOBHIO 3BYKOBO-
ro AaeneHus B OKTaBHbIX nonocax oT 31,5 ao 8000 Mu. YpoBeHb 3BYKOBOro AaBrneHNa B OKTaBHbIX

rnomnocax Moxet OblTb NpuBEAEHHbIM L, | WK CTaHAApPTM30BaHHBIM L, -

n

3.1.5 CBsa3b mexay BefiMYMHaMum

YpoBHu 3Byka A 1 C onpefensaT N0 YPOBHSAM 3BYKOBOrO AaBfi€HUSI B OKTaBHbIX
nosiocax.

YpPOBHUM 3BYKOBOrO AaBneHus L 3aBUCAT OT NMPUMEHEHHOMW BPEMEHHOW XapaKkTepu-
CTUKW, T. €. oT S, F, unn oT nHTepBana VHTErpupoBaHnAa rno BpeMeHu (dKBUBASIEHTHbIE

YPOBHU). YPOBHU C yKa3aHHbIMW BPEMEHHbIMU XapakTepUCTUKaMWN 3aBUCAT OT BMaa Liyma
6
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N He MOryT B obuwem cnyyae ObiTb onpeaeneHbl oguMH Yepe3 apyron. Takum obpasom,
OLEHKY YPOBHS B OKTABHOWM NOJIOCE BbIMOSHSOT NPWU TOM X BPEMEHHOW XapakTepucTuke,
4YTO N YPOBEHb BO BCEM paccMaTpMBaeMOM guanasoHe 4acToT.

Bo Bcex cnyvasix MMeeT MecTo HeNoCcpeaCTBEHHAsi CBA3b MEXAY YPOBHEM 3BYKOBO-

ro gaeneHus L, npuBegeHHbIM YPOBHEM 3BYKOBOIo JaBlieHUd Ln M CTaHOapTU30BaHHbIM
YPOBHEM 3BYKOBOIro AaBlieHUA |_nT B OKTaBHbIX nonocax. [JaHHas cBA3b onpependeTcad

creayroLwmmMmm opmMynamu:

Aref

L=L,+10l ,
n g A

(1a)

L. =L, +10|gm, (16)
016V

roe A — 3KBMBaneHTHasa nnowanb 3BYKOMOrmnoweHns npmeMmHoro noMmeLieHus, Mz;

A(ef — CTaHOapTHadA 3KBUBAlNeHTHad nnowaib 3ByKOI'IOFJ'IOLLI,eHI/IFI*, paBHaA 10 MZ;

T . — cTaHOoapTHoe BpeMsa peBepbepaumn, pasHoe 0,5 c;

ref
V — 00GbeM nomeLleHusi, M°.
B HacTosiwem cTtaHaapTe CyMMapHbIN NPpUBELAEHHbIN YPOBEHb 3BYKOBOIO AaBreHUS

Ln B OKTaBHbIX Mojiocax B nomMmeweHnn ot Bcex NMCTOYHMKOB C COOTBETCTBYHOLLMMU Bpe-

MEHHbIMU XapaKTepuctnkamm n ycpeaHeHuem ABnAeTCd OCHOBHOM BENUYUHOW, noane-

Xalen onpegenenuto. [ipyrme sennymHbl onpeaenstoT no AaHHON BefMymuHe.
3.2 AKycTUYecKue XxapakTepuCTUKWU 3JIEMEHTOB

AKyCTUYECKME XapaKTEPUCTUKM SNEMEHTOB 34aHUN OTpaXkatT UX CNOCOBHOCTb ne-
pefasaTbh LUYM UCTOYHWKOB pas3nunyHoro Buaa. B obuwiem cnyyae akyctuyeckue xapakre-
PUCTUKM 3NIEMEHTOB OTHOCHTCS KaK K CTPYKTYPHOMY, TaK 1 K BO3AYLUHOMY LUYMY.

[na obopynoBaHMsa U yCTAaHOBOK PasfMyHOrO BMAa UCTOYHWUKM LUyMa pasfinydHbl U
UX XapaKTepUCTUKN pacCMOTPEeHbl B COOTBETCTBYHOLUMX pa3genax. BenuumHbel, oTHoCS-
LUMECS K UCTOYHMKAM LUYyMa, WUMEIOT Te XXe BPEMEHHbIE XapaKTePUCTUKK, YTO U Noanexa-
LLME OLEHKE XapaKTEPUCTUKM 30aHUS.

B EH 12354-1 n EH 12354-2 4acTM4YHO paccMOTpeHbl afieMeHThI, 3ByKonepeaada
KOTOPbIX MMEET HEeKoTopble 0COBEHHOCTN Ans MHXeHepHoro obopyaoBaHus 3aaHus. Mo-

3TOMY COOTBETCTBYIOLLMNE BEJIMHNHDBI TaKXe pacCMaTpmnuBarOTCA B HAaCTOALLEM CTaHOapTeE.

* B gpyrux vactsx EH 12354 ctaHgapTHasa skBuBaneHTHas nrowaan 3BykonornoweHns obosHayeHa AO .
7
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4 Mopenu pacyeTa
4.1 O6Lwue nonoxeHus

PacnpocTtpaHeHune 3ByKOBbIX KonebaHui Kak No BO3ayXy, Tak U No 3fiEMeHTaM KOH-
CTPYKLUMM 34aHMsA cO34aeT B NOMELLEHUN WyMm npun paboTe nMHXeHepHoro obopyaoBaHus.
MpeobnagaHune onpeneneHHoOro B1aa 3Bykonepegaym 3aBUCUMT OT Tuna obopyaoBaHus U
YCTAHOBOK, @ Takke OT KOHCTPYKUMM 30aHus. Kpome Toro, MHxeHepHoe obopyaoBaHue u
YCTaHOBKM 4YacCTO coAepXXaT HEeCKOSIbKO UCTOYHUKOB LUyMa N UMEKT HEeCKONbKO TOYEK COo-
NPUKOCHOBEHUS CO CTPOUTESTbHBIMU KOHCTPYKUMAMU. ITO CYLLLECTBEHHO YCITOXHAET MeTo[,
pacyerTa.

MpnmMmeyvyaHune — [ononHuUTENbHble TPYAHOCTM BO3HMKAKOT M3-32 Maroro u4ucra
HaOEeXHbIX METOOOB WM3MEPEHUS 3BYKOBOM MOLLUHOCTM obopynoBaHusi. OCOGEHHO OCTPO OTCYT-
CTBME [AHHbIX METOAOB NPOSIBNSAETCA ANsl CTPYKTYPHbIX WymoB. B HacToswee Bpemsi paboyas
rpynna CEN/TC126/WG7 paboTaeT B ykasaHHOM HanpaBrieHun. PykoBOACTBA MO MPUMEHEHWIO
AaHHbIX METOA0B NpuBEAEHbI B npunoxexusax B, C n D.

MpepnonaraeTtcs, YTO BCA MHXEHEPHO-TEXHUYECKas CUCTEMA MOXET ObiTb pasge-
neHa Ha HeCKONbKO UCTOYHUKOB BO3AYLLUHOIMO U CTPYKTYPHOrO LWyMa, KOTOpble MOXHO CYu-
TaTb HE3aBUCUMbIMW OpYr OT Apyra. TakmMm UCTOYHUKaAMKU MOryT ObiTb pn3ndeckmuim odb-
€KT, OTAENbHbIN UCTOYHUK UM COYEeTaHUE PasfUYHbIX MCTOYHMKOB UNU OTAENbHbIX TOYEK
NpPUCOEANHEHUS B 3aBUCMMOCTM OT Tuna obopyaoBaHms unu cuctemol. Metoabl pacyeTa
OCHOBaHbl Ha PacCMOTPEHUN KaKAOro M3 UCTOYHWMKOB LymMa C NMOMOLLbK 3aBUCSALLEN OT
BpeMeHn Hambonee nogxogswien Ons AaHHOrO Tuna UCTOYHWMKA OQHOMEPHOW MoAaenu.
CyMmapHbI ypOBEHb 3BYKOBOIO AaBfiEHMSI B MOMELLEHUN onpeaenseTcss CyMMUPOBaHNEM
BKJ1a40B KaX4oro U3 paccmMaTpmBaeMblX NCTOYHUKOB.

PaccmaTpuBatoT Tpu pasnnyHbIX BUaa 3ByKonepeaayu:

- BO3yLlHas 3Bykonepeadada no Bo3gyxosogam n/unu tTpybonposogaw;

- BO34YyLUHad 3ByKonepegaya yepes CTpoUTernbHble KOHCTPYKLNK;

- CTPYKTYpHaga 3Bykonepenava no CTpouTenbHbIM KOHCTPYKLUAM.

B HacToswem pasgene gns Kaxgom M3 3TUX CUTyauumn onucaH ofwmi noaxop.
Mpumepbl NPUMEHEHNA OBLLMX MOAENen K HEKOTOPbIM TUNaM UHXeHepHoro obopynosa-

H1A N YCTAHOBOK NMpuBeaeEHbl B pa3gene 5.

* Pabouas rpynna WG7 «JlabopaTopHble METOObl U3MEPEHMSI BO3AYLLIHOIO U CTPYKTYPHOTO LLUyMa NHXeHe p-
HOro obopyaoBaHMs 30aHNN» TEXHUYECKOro KoMUTeTa No ctaHgapTmM3aumm TC126 «AKycTudeckne xapakre-
PUCTUKM 34aHWIA 1 ux anemeHToB» OpraHusauumn no ctaHaapTudauumn Eeponenckoro coto3a CEN (Janee
Be3ae — Paboyas rpynna WG7).

8
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CyMMapHbIi NpUBeAEHHbIM YPOBEHb 3BYKOBOIO AABIEHWUSI B MOMELLEHMN B OKTaB-
HbIX monocax L, onpenenstoT nyTeM CYMMMPOBAHUSI BKNaAOB COOTBETCTBYOLLMX UCTOY-
HMKOB W yyeTa 3ByKonepeaayn oT paccMaTpuBaAEMOro MHXEHEePHOro MM BcrioMoraTenb-

HOro obopyaoBaHus no opmyne

m n [*]
L, =101g) > 10" £ 3710110 4 3 10" | )
i=1 j=1 k=1
roe L, — CymMMapHbI MpUBEOEHHbIN YPOBEHb 3BYKOBOrO [aBfieHUs B MOMELLEHUN,

co3faBaeMbii UICTOUHUKaMK Wwyma i, j u Kk, ab;

L,q; — MPUBEMEHHbIN YpOBEHb 3BYKOBOTO [aBMNEHMS UCTOYHMKA i, OBYCINOBMNEHHbIN

3ByKonepeadei no Bosayxosoay unu tpydonposoay, aAb;

L .. — NpuBeAEeHHbI YpOBEHb 3BYKOBOrO AaBIEHMSI UCTOYHMKA j, 0OYCrOBMNEHHbIN

n,a, )
3ByKonepeaadei BO3AYyLIHOrO WyMa Yepes3 CTPOUTENbHYH KOHCTpYKUuto, AB;

L - I'IpMBeD,eHHbIVI YpOBE€Hb 3BYKOBOIo AaBJieHNA UCTOYHUKa K, 06yCJ'IOBJ'IeHHbII7I

n,s,k
3ByKonepeaaven CTPYKTYPHOro wyma Yepes CTPOUTENbHYI KOHCTPYKUMIo ans, ab;

M — YUCNO NCTOYHUKOB LLYMa, CBSI3aHHbIX CO 3ByKOMepeaaden no Bo3gyxoBoaam;

N — YUCNO NCTOYHUKOB BO3AYLUHOMO LWWYMa;

0 — YUCNO UCTOYHMKOB CTPYKTYPHOrO LyMma.

Korga akyctnyeckne xapakTepuUCTUKM 34aHna HeobxoguMmo BbIpasnTb 4vepes
MaKCMMarsbHbI YPOBEHb, B YaCTHOCTU, NPU BPEMEHHOWN XapakTepuctuke F, pesynbTaThbl,
NOSTlyYeHHbIE C MOMOLLBID OPMYMbl 2, MOXHO pacCMaTpuMBaTb KakK OLEHKY BEpPXHEro
npeaenbHoro 3HayeHnsa. OUeHKON HUXHEro NpeaenbHOro 3HayeHnsa byaet makcumansHoe
3Ha4yeHne OAHOro U3 BCEX MCTOYHUKOB, pacCcMaTpMBaeMbIX N0 OTAENbHOCTW.

PaccmaTtpmnBaemble pacyeTHble Mogenn MoryT 6bITb MCMNOMb30BaHbl A4S pacyeTa
aKyCTUYECKUX XapaKTepPUCTUK 34aHUN B OKTaABHbLIX MOSIOCax Ha OCHOBE aKyCTU4eCKUX
OKTaBHbIX XapaKTepPUCTUK WUCTOYHMKOB LWyMa U CTPOUTENbHbIX 3rieMeHToB. PacueTthbl
crneayeT BbINOSMHATbL B OKTaBHbIX Nofiocax ot 63 go 4000 My, ecnu 6onee y3kuii guanasoH
HegocTaToOdMeH [Ans  paccmaTtpuBaemoro Tuna obopyaoBaHusa. 1o nonyveHHbIM
pesynbTatam MoxeT OblTb onpegeneHa oueHka OAHUM  YUCNOM  aKyCTUYEeCKMUX
XapaKTepucTuK 3gaHna (koppektupoaHHasi no A unu C) B cOoTBETCTBMM C [41].

M pnmMmedvyaHune -— ,D,aHHbIe pac4yeTbl MOryT ObiTb BbIMOMHEHBI ana 4acTtoT BHe
YKa3aHHOro auarnasoHa rMpu Halinymm COOTBETCTBYHOLUMX [OaHHbIX o6 anemeHTax. OLI,HaKO B

HacTosiLLlee BpeMsi OTCYTCTBYIOT CBEAEHUSI O TOYHOCTM pacyeToB A1l pacLUMPEHHOro, 0COGEHHO B

HW3KOYaCTOTHY0 06nacTb, AnanasoHa 4acToT (CM. Takke npunoxeHue G).
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PaccmatpuBaemasi pacyeTHasi mogenb npegnonaraet Anddy3HOCTb 3BYKOBOMO
nonsi B npMemMHoM nomeleHnn. CyLlecTBEHHbIE OTKIIOHEHNS OT AU dY3HOCTU BO3MOXHbI
Ha HU3KUX YacToTax. Tak Kak LyM OT HEKOTOPbIX BMOOB MHXEHEepHOro obopyaoBaHus Ha
HMU3KMX YacToTax siBNsieTcs npeobnagatowmm, To HapylleHne Anddy3HOCTU 3BYKOBOMO
nons crniegyet yuduTbiBaTb. CneayeT yuuMTbiBaTb YKasdaHHble OCOGEHHOCTM  Mpw
NMPUMEHEHUN paCYETHbIX MOAEenen K KOHKPETHOMY MWHXEHEpPHOMY 00O0pyaoBaHUIO U

yctaHoBkaM. Obuime cBegeHusi 06 aTom npuBeaeHbl B NpUnoxeHun G.
4.2 3ByKonepepada BO3AYLHOro wWymMa no Bo3ayxoBoaam u TpybonpoBoaam

4.2.1 O6Lwme nonoxeHus

Kaxabli aneMeHT BO34yXOBOOHOW CUCTEMbI MOXET ObITb Kak nepedarolmm Lym
9NIEMEHTOM, TaK M MWCTOYHMKOM wyma. [lpu pacyeTtax Kaxablhi WCTOYHUK LiymMa
paccMaTpmBaloT OTAENbHO, @ UCTOYHUKA N 3fIEMEHTbl CYMTaKT He3aBUCUMbIMU ApPYr OT
apyra. Takum o6pasomMm, B3aMMOLENCTBME IIEMEHTOB, PE30OHaHCHble M ModarnbHble
apheKTbl MEXAY ANEMEHTaMM NonararT NPpeHebpexxMmo ManbIMu.

O6bIYHO BENUYUHOWN, XapaKTepU3yKLLEN WHTEHCUBHOCTb WCTOYHMKA, SBNSAETCS

YPOBEHb €ro 3ByKOBOM MOLLHOCTM L, , M3ny4aemon B BO3OyxoBoZ. 3ByKornepeaady yYepes
BO3QYXOBOZ OMUCHLIBAIOT CHWXEHWEM YPOBHS 3BYKOBOW MOLLHOCTM AL, KaxadblM

OTAENbHbIM 3feMeHTOM Bo3ayxoBoga. CymmapHoOe 3BYKOBOE AaBrfieHMe B MPUEMHOM
nomeLleHnn obpasyeTcsa NMbo 3BYKOBLIM U3NTyYEHMEM OTKPbLITOrO KOHLLA BO34yxoBoAa (CM.
nomelwleHne a Ha pucyHke 1), nmbo 3BYKOBbIM W3NyYEHMEM CTEHOK BO34yXOBoOAa
(nomeweHune b). CymmapHbIn ypoBEHb 3BYKOBOrO [aBfiEHUS 3aBMCUT OT 3KBUBANIEHTHOM
nnowiaam  3BYKOMOIMOLWEHNA  MOMELLEHMs, KOTOpyl MNpMBOAAT  (HOPMUPYKOT) K

CTaHOapTHOM 3KBUBANEHTHOM nriowaamn 3sykonornoweHus, pasHon 10 M2,

Herounuk Mosmetmenue a

Lw Inesment 2 | DNCMENT |

.".‘:1

N R —

— e el c— — —
— ol ———

Dnemenr | Dnemenr 3 IMosmeuenue b

— v — e ——
— v — o

-4114

PucyHok 1 — 3Bykonepeaaya OT UCTOYHMKA BO3AYLUHOMO LWyMa Mo 34aHWI0 Yepes cuctemy

BO3yXOBOJOB B NpueMHble nomeLyeHus (a u b)
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Cymmaprlﬁ I'IpI/IBeﬂ,eHHbIIZ YpOBE€Hb 3BYKOBOIo AaBJiIeHUA B MNMOMeELLEeHNUU Lnd oT

MCTOYHMKA LyMa B BO3QyXOBOAE pacCcYMTbIBAKOT No dhopmyrne

Los =Ly~ AL, +10lg— (3a)
i=1

ef
rae L, — YypOBeHb 3BYKOBOW MOLLHOCTU UCTOYHUKA, AB;

AL, ; — CHWXEHVe YpOBHS 3BYKOBOW MOLLHOCTY 31EMEHTOM i, AB;

€ — 4YMCNo 3neMeHToB MexXxay nomelieHnemMm NCToYHUKa U NpuemMHbIM NoMeLleHneM;

A — CTaHOapTHasa 3KBMBalieHTHas nrnowianb 3BYKOMOrnoLweHns, paBHas 10 M2.

ref

MpumeyvyaHune 1- [NaHHaa cbopmyna npegnonaraet anddysHOCTbL 3BYKOBOroO nosns B
nomelieHnn. OOgHAKO Ha NpakTuKe npegnonoxeHve o AN@Yy3HOCTU YacTo He BbINonHsaeTcd. B
[30] oTMeyeHO BnvsHWE HapyleHUs ycnoBus AMddy3HOCTU 3BYKOBOrO NOMsA B NPOCTPaHCTBE Ha
CyMMapHble YpoBHM WwyMa. [pnBeaeHHble cBegeHnst MoryT BbiTb MCMOMb30BaHbl A1 KOPPEKTHOMN
OLLEHKM YPOBHS 3BYKOBOIO [aBfeHNs B MOMELLEHUN.

MpumeyaHune 2 — Ecnu wHTepecyoTCa YPOBHEM 3BYKOBOIO [JaBfiEHUSI B
onpeaeneHHon To4ke NOMELLEHUS, TO HA HEFO MOXET OKasbiBaTb BNMsIHUE N aaxke npeobnagatb
NpAMON 3BYK OT 3feMeHTa, M3fydarlolero wym B MomelleHne. [Ana KOHTPONbHOW TOYKM,
pacnonoXeHHON Ha pacCTodAHUW I OT anemMeHTa, nmerwero koddduUMEHT HanpaBreHHOCTU

nanyvenns Q, nocnegHee cnaraemoe B oopmyne (3a) AOMKHO ObiTb 3aMEHEHO Ha

Q 4
101 . 36
g i ? (36)

ref

Nanyyaemas B noMelleHMEe 3BYKOBasi MOLLHOCTb 3aBUCUT OT MOSIOXKEHMS
n3nyyawllero anemMeHTa (nocnegHvi anemMeHT B Uenn i=e) OTHOCUTENbHO
orpaxxgatoLmxX KOHCTPYKUMIA MOMeLLeHUsl. OTO crneayeT yuuTbiBaTb MpU onpeaeneHun
CHWXEHUS YPOBHSI 3BYKOBOW MOLLHOCTM MOCMEeAHUM 3nemMeHToM Bo3gyxoBoga. [ns
HEKOTOPbIX 3NEMEHTOB BMUSIHWE OrpaXaaloLmMx KOHCTPYKUMIA YYMTbIBAKOT, MPUMEHSS
COOTBETCTBYIOLLME METOAbI U3MEPEHUS. B NPOTUBHOM Cry4ae CHUXXEHUE YPOBHS 3BYKOBOWA
MOLLHOCTM U3Ny4YeHnsi aneMeHTa crneayeT KoppekTupoBaTh (CM. npunoxeHue E).

Ecnn wnctouyHukoM Wwyma B BO34yXOBOAE SBMSIETCS 3BYKOBOE Mofie B [OpYroM
NOMELLEHUN, TO aKyCTU4YecKasi XapaKTepucTMka BO3[AYXOBOAHOW CUCTEMbI MOXET OblTb

BblpaXkeHa NpUBEAEHHON pPasHOCTbIO YPOBHEW 3BYKOBOrO [JaBsneHus D, CUCTEMbI

BO3gyxopacnpeferneHus, kak onncaHo B EH 12354-1. Pa3HOCTb ypOBHEN paccyuTbiBalOT

no goopmyne
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e
D, = Aly, +10Ig£, (4)
i=1 Sl
roe  D. . — npuBedeHHas pas3HOCTb YPOBHEW Mpu KOCBEHHOW BO34YLUHOW 3ByKonepeaa-

n,s
ye yepes cuctemy s, aob;
S, — nrowaab nepeoro anemeHTa (i=1) cuctembl 3Bykonepeaavm B nomeLLeHnn

MCTOYHUKA (Hanpumep, OTBEPCTUS, CEKLUUM BO3OYXOBOAA UK BO3dyxopacnpeaenuTrensHo-
ro ycTpomncTea), M>.

MpumeyvyaHne — [Ana yCTpOUCTB nofdadn Bo3gyxa vnu napbl OKOHEYHbIX BO34yxopac-
npegenuTenen B NPOCTbIX CUCTEMAX BEHTUMALMMN XUIbIX NOMELLEHWA AaHHAA BENWYUHA Heno-
CpeacTBEeHHO M3mepsieTcst U obosHavaetcsa kak D, . (cm. EH 13141-1 n EH 13141-2). ®opmyny

(4) Takke MOXHO MCMoONb3oBaTb 4SS ONpedeneHNsl CHUKEHUS] YPOBHS 3BYKOBOW MOLLHOCTU Ans

Taknx (KOMOMHNPOBAHHLIX) 3NIEMEHTOB.
4.2.2 ACTOYHUKMN

NcTouyHnkammn yma sIBMSIIOTCS 3NEMEHTbI CUCTEMbI, TaKMe KakK BEHTURATOPbl UMK
rOpenku, KoTopble reHepupyoT LWYyM BOMM3N 3NEMEHTOB CUCTEMbI UMM NOCPEACTBOM HUX,
HanpuMep NOTOKOBbIM LUYM PELUeTOK, MOBOPOTOB U FMyLUUTENEN, UMW LLIYM, NOCTYNatoLLMIA
B BO31yXOBOZ M3BHE.

Bo Bcex cnyyasix MAHTEHCUMBHOCTb YKa3aHHbIX MCTOYHMKOB BO3AYLUHOIO Liyma byaet

onpeaenaTbCcsl YypOBHEM 3BYKOBOW MOLLHOCTM L, Kak pacnpocTpaHsioLeics no Bo3gyxo-

BOAY, TaK U HENOCPELCTBEHHO U3Ny4aeMOn B OKpYXatoLlee NpoCTPaHCTBO. YPOBEHb 3BY-
KOBOW MOLLHOCTM CBSA3aH C pPeXMMOM paboTbl paccmMaTpuBaeMon CUCTEMbI. YPOBEHb 3BY-

KOBOW MOLLHOCTW UCTOYHUKOB LUyMa onpenenstoT cTaHAapTHbIMU MeTo4aMU U3MEPEHUN.
4.2.2.1 BosgyxopacnpegenuternbHble YCTPONCTBA

[ns kaHanbHbIX BO34yXxopacnpenenuTenbHblX YCTPOWCTB pasnunyatoT YpOBEHb 3BY-

KOBOW MOLLHOCTW Ha BxoAde Bo3ayxosoda L. , ypOBEHb 3ByKOBOW MOLLIHOCTU Ha BbIXOae

Bo3dyxosoaa Ly, W YPOBEHb 3BYKOBOW MOLLHOCTK Moayna L, BxogHon n BbixogHoOU

unit *
YPOBHU onpenendarnTcd Nno OTHOWEHUK K HanpaBJyieHU0 NOTOKa, a YypOBEHb SByKOBOVI
MOLLIHOCTN MOAYNSA OTHOCAT K CTPYKTYPHOMY LLUYMY BO34yxopacnpenesiMtesibHoro ycTpou-
CTBa. YpOBEHb 3BYKOBOW MOLLHOCTU pacCcMaTpyBaeMbiX UCTOYHUKOB LUyMa onpenenstoTt

CTaHAapTHbIMU METOAaMUN U3MEPEHUN (CM. TaKxXe npunoxeHue B).

12
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4.2.2.2 T1OTOKOBbIN LLYM

[Insi NCTOYHMKOB MOTOKOBOIO LUyMa, Takux Kak peLlueTkn, oTBoAbl, U3MepuTenu pac-
Xo4a BO3ayxa, NPOTUBOMOXAPHbIE KnanaHbl, nracTMHYaTble FyWUTenM U ap., YpoBeHb
3BYKOBOW MOLLHOCTM MOXET ObITb onpeaeneH npsamMmbiMy namepeHnsammn. OLeHKM NponsBo-

AAT B COOTBETCTBMM C AMMNUPUYECKMMUN 3aBUCUMOCTAMM (CM. NpuUnoxexHune B).
4.2.2.3 Wym, npoHuUKaoLWmnmn Yepes oTBEPCTUA N YCTPOUCTBA

[Nsi NICTOYHMKOB LIyma, 06pasyloLMXCs 3a CYET BHELUHEro LlymMa Ha OKOHYaHUSIX
BO3QyX0BOAa, BXOAHbIX U BbIXOAHbLIX OTBEPCTUSIX YCTPOMCTB, YPOBEHb 3BYKOBOW MOLLIHO-
CTWU MOXHO OonpeaennTb KOCBEHHbIMU M3MEPEHUsIMU MOTepb NpU 3ByKonepeaaye oTBep-
CTUSIMM UM YCTPOWCTBaMU. YPOBEHb MOCTyMatolleln B BO34yX0OBOA 3BYKOBOW MOLLHOCTM

L, onpegensoT noTepsamMu 3ByKOBOM MOLLHOCTU D, . (cM. 4.2.3) no dopmyne

t,oi
SCO
Ly = Lo =Dy +1O|gTy (5)

rae D, .. — noTepu 3ByKOBOWM MOLLHOCTM Npu 3ByKOMnepeaave OTBEPCTUEM BO34yXOBOAA

t,0i
MM YCTPOMCTBA LUyMa CHapY»W BHYTPb, AB;

LO — YpOBEHb 3BYKOBOIo AaBJieHNA B NOMeLEeHNN NCTOYHUKA, ab;

S,, — NNoLLaAb OTKPLITOrO KOHLA BO3AyX0BOAa, M2,

co

MpunmeyvyaHune — OnpegeneHne NoTepb Npu 3ByKonepeaaye OTBEPCTUEM YCTPOWCTBA
MOryT ObITb OCHOBaHbl Ha NMPSAMbIX U3MepeHusix. o onpegeneHvio NOTepu Npu 3ByKonepeaaye
BO34yXxopacnpenenutenbHblM YCTPOMCTBOM, T. €. OTBEPCTMEM, CHApPYXW BHYTPb BO34yXOBOAA,
MOXXHO OMpeaennTb Yepes NoTepu Npu 3ByKonepeaaye U3HyTpU Hapyxy, U HA0bopoT (CM. npuno-
Xenue E).

Tak kak 3Bykonepegaya LiymMa 3aBUCUT OT MNOJSIOXKEHUS OTBEPCTUS UK YCTPOUCTBA
Mo OTHOLUEHWUIO K Orpakgalowmm MOBEPXHOCTAM MOMELLEHUA, TO OaHHY 3aBUCUMOCTb
cnegyeTt yyuTbiBaTb B NOTEPAX MpU nepefaye 3BYKOBOM MOLLHOCTW paccMaTpuBaeMbiM
arnemMeHToM. [Ins HEKOTOpbIX 3fIEMEHTOB BIfUSHME OrpaxdarlolmxX KOHCTPYKUUK
YUUTbIBAKOT, MPUMEHAS COOTBETCTBYKOLIME MeToAbl M3MepeHusi. B npoTMBHOM cry4vae
notepu npu nepefaye 3BYKOBOM MOLLHOCTM paccMaTpvBaeMbiM 3fIeMEHTOM cregyeT

KoppekTupoBaTtb (CM. npunoxeHue E).
4.2.2.4 llym, NpoHMKaoLWNN Yepes CTEHKM BO3AyxoBoaa

ypOBeHb 3BYKOBOI7I MOLLHOCTM LWyMa, MNPpOHUKaluwero B BO34yXOBOA CHapyXu

(4epe3 YNMOTHEHUS), MOXHO OMNpPeaennTb KOCBEHHO MO W3MEPEHHbIM noTepsiM npu

13
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3ByKonepegaye BO3ayxoBofa. YPOBEHb 3BYKOBOW MOLWHOCTU L, Ans 3Bykonepedayun no

HanpaelieHno W1 MnpoTuB Hanpae/ieHNA MNOTOKa B BO34yXOBOAE onpeaendtrT Mo

3Bykom3onaumm R, Bo3gyxoBoga (MOTepu npu 3ByKonepedaye CHapyXu BHYTPb) MO

dopmynam:

Scdu +Scdd
Ly, =L, — R, +10IgS, —6—10|g#,

cd,u

(6)

S S
Ly s =L, —R, +10IgS, —6-10lgtu " e

cd,d
roe L, — ypOoBeHb 3BYyKOBOIO JaBreHNsa B MOMELLEHMUM CHapYyXu Bo3agyxosoaa, ab;

Roi — 3BYKOU30NAUNA BO3QyXOBOAa Npun 3Bykonepeaadye CHapyxu BHYTpPb, ab;
Sd — nnowadb BO3gyxoBoAda, Haxoadwadacd noa BO3OENCTBNEM wymMma B nomeulie-

HUW, M2

Scd,d — nnowadb BbIXOAHOIO noriepe4vyHoro ceyvyeHnda 4actm BO3QyxoBoda, HaxoOA-

LeCs No/, BO3AENCTBMEM LYMa B NOMELLEeHUN, M2

S, — nnowaab BXOOHOIO MOMEPEeYHOro CeYeHusl 4acTu BO3[AyxoBoda, Haxoas-

cd,u

Lenca nod BO34ENCTBMEM LLUYMa B NOMELLEHUN, M2,
MpumeyaHune 1 — 3BYKOBOE MONie BHE BO3AyXOBoAa cuuTaeTcss ANPY3HbIM, a
BHYTPM paccMaTpMBaeTCs Kak Nrockas 3ByKOBasi BOSIHA.

MpumevyaHune 2 — OnpepeneHvie 3Bykomsonsums R, MoxeT ObiTb OCHOBaHO Ha

NnpAMbIX HU3MEPEHUAX, a TaKKe Ha WU3IMepeHundax Roi npu onpepgerneHnn 3Bykonepegayvn B

NPOTUBOMOMOXKHbLIX HAaNpaBreHNaXx, T. €. U3HYTPU HapyXy (CM. npunoxeHue E).
,D,J'IFI HEeKOTOPbIX WUCTOYHUKOB MOIyT ObITb NPUMEeHUMbI o6u.|,|/|e MeToAdbl OLEeHKU

YPOBHS1 3ByKOBOM MOLLHOCTM (CM. NpunoxeHune B).
4.2.3 3ByKkonepeagaya

CHWXeHWe YPOBHSI 3BYKOBOMW MOLLIHOCTU MPOUCXOOUT NPU pacnpocTpaHeHuu wyma
B CUCTEME C pasnMYHbIMU SfIeMeHTaMK1, HanpUMep Ha NpPsIMbIX y4acTkax Bo3ayxoBoaa, Ha
BHYTPEHHEN 3ByKOMoOrnowawLwen obnmuoBke, B 0TBoAAX, APOCCENsX, CTblkax, rnyLwuTe-
nax, nNpy 3Bykonepenaye yepes OTBEPCTUSl, PeLleTKkW, CTeHKM Bo3ayxoBoga. CHukeHue

YPOBHSI BblpaXkatoT MO0 CHUXXEHNEM YPOBHSI 3BYKOBOW MOLLHOCTU AL, eauHuuen oGopy-

[0BaHWs (MOAYyNeM) UNn Ha eavHUUENn AnvHbI ANeMeHTa, MO0 CBA3aHHBIMU C HUM Benu-

YMHaMU, TaKnMU KaK 3BYKOU3ONALUMA BO3QyXoBoAda Mpu 3BykKonepedadve MU3HYTPU Hapyxy

14
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R.

107

BHOCMMbIMK MOTEpsMU rnywnTena wyma D; wnm notepsamu npu 3sykonepenade
yctpounctea D,.
Ansa CHWXeHnA ypoBHA 3BYKOBOWM MOLLHOCTM AL, pasnuyHbIMK anemeHTamu npu

pacyeTax no popmyne (3a) MoryT 6bITb UCMONb30BaHbI NPUBEAEHHBIE HUXKE COOTHOLLEHUS]
C Y4€TOM OrpaHWYEeHWI, YCTAHOBIEHHbIX COOTBETCTBYIOLUMWN CTaHZapTamMy Ha METOAbI

N3MepEHNI.

4.2.3.1 na moayns

AI"\N = AI'W,unit ’ (7)

roe Al — CHWXEHMe YPOBHS 3BYKOBOW MOLLHOCTM MoayneM, Ab.

423.2B cny4vae 3JieMeHTOB C U3BECTHbIM CHMXEHNEM YPOBHA Ha eaAnHULY OJTNHbI

AL, =AL, I, (8)
rae AL\, — CHWKeHue ypoBHS 3BYKOBOW MOLLHOCTU eOuHULEN ANWHBI anemMeHTa, Ab/m;

I - C*)aKTI/I‘-IeCKaFl OJMHa J3nemMeHTa, Wu3MepeHHad BOOJIb OCEeBOM NUHUN

BO34QyxoBoaa, M.

4.2.3.3 B cnyyae anemeHTOB BO3[yx0BOAa C 3a4aHHbIMU BHOCMMbIMW MOTEPSIMU

AL, =D;, 9)
roe D, — BHOCMMblE NOTepu 3rNemMeHTOB BO34yX0BOAa, onpederneHHble ANa rnywuTenen

wyma B cootBetctBunm ¢ EH NCO 7235 wnn EH UCO 11691, ana Bosgyxopacnpenenu-
TenbHbIX ycTponcts — no EH 13141-1, onsa gpyrux anNemMeHToB — CONOCTaBUMbIM CrMOCO-
oowm, ab.

M pnmMme4vyaHune — ,D,J'Iﬂ FﬂyUJMTeﬂeVI BHOCUMble NOoTepu, onpeaeneHHbole yKkasaHHbIM Me-

TOAOM, MOTYT CIY>KUTb XOPOLLEN OLLEHKOWN NoTepb Npu 3Bykonepeaaye anemMeHTa.

4.2.3.4 B Cny4yae OKOHEYHbIX 3NIEMEHTOB BO34yXOBOAA C 3a4aHHbIMW BHOCUMMbIMU

noTepsiMu

AL, =D, +D (10)

iio?
roe Di — BHOCUMBbIE MNMOTEPN, onpeaeneHHble anAa Bo3gyxopacnpenerintesibHbIX yCTpOIZCTB

B cooTtBeTcTBUU ¢ EH 13141-2, ob;

D... — notepu npu 3Bykonepenadye OTKPbITbIX KOHLOB UCMbITyEeMOro obbekTa B COOT-

i,io

BetctBun ¢ EH UCO 7235 (cm. npunoxenue E), ab.
15
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4.2.3.5 B cnyyae anemMeHTOB C 3afaHHbIMU MOTEPSIMU MPU 3BYKOMepeaave
AL, =D, (11)
roe D, — noTepu 3BYKOBOW MOLLHOCTM NpW 3ByKOMnepeaade, onpeaeneHHble Ansi BO34yXo-

pacnpegenutensHoro ycrtponcrtea B cooteetctBun ¢ EH NCO 7235 wunu conoctaBuMbIM
cnocobom agns gpyrmx nogobHbIX anemeHToB, ab.

MpumevyaHune — TloTepy npu 3ByKONepedaye Bo3dyxopacnpenenuTenbHbIX
YCTPOWACTB, BKItOYaloLwme B cebsi B COOTBETCTBMM C HACTOSILLMM CTaHAAPTOM MOTepu Npu 3ByKone-
pefade OTKPbITbIX KOHLOB BO34yXOBOAA, 3aBUCAT OT UX PACMONIOKEHNSI OTHOCUTENbHO orpaxaa-

rownx HOBerHOCTeVI nomMmewieHua, T.e. B cepegnHe nomMeweHunsa, y CtTeHbl Unn B6NM3K yrna.

4.2.3.6 B cnyyae aneMeHTOB C 3aiaHHOM 3BYKOM30SISILINEN

Scd
ALy, =R, +10lg->

+3+10Ig£, (12)
d 4

roe R,, — 3ByKOM3onaums BO3AYXOBOAA NpW 3ByKonepeaave U3HyTpu Hapyxy, aob;

Q — yrosn BOKpYr BO34yxoBoAa, B KOTOPbIA NPOUCXOOUT U3nyyeHue, pag, (no ueHTpy
nomeweHns Q=4x,y CTeHbl Q =27, B6nuamyrna Q= r).
MpumeyvyaHne 1-— B gaHHoW hopmyne npegnonaraeTcsi, YTO TOMbKO NMOSIOBMHA 3BY-
KOBOW MOLLHOCTM BHYTPY BO34YyXOBOAA Y4acTBYET B ee 3ByKonepeaaye Hapyxy.

MpumeyaHune 2 — 3eykoumsonsauus R;, moxeT ObiTb HEMOCPEACTBEHHO M3MepeHa

Unu onpepeneHa no 3sykomsonaumm R, 13aMepeHHoW B NPOTMBOMONOXHOM HarnpaBrieHUn 3BYKO-

0i ?

nepegayn, T. €. CHapyxu BHyTpb (CM. npunoxexuve E).
4.2.3.7 Vlanyyarowmi anemMeHT BHYTPY NoMeLLeHns

[nsa anemeHTa, n3ny4yawwiero 3ByKkoeyro MOLLHOCTb B NnomMeLlieHune, rnpu onpenerne-
HUN CHNXEHUA YPOBHA 3ByKOBOl7I MOLLHOCTN Heobxoammo Y4nUTbIBATb BIIMAHNE NONOXEHUA
anemMeHTa OTHOCUTEJIbHO rpaHuL, NnoMeLleHnA, paccMmaTpmBas ero Kak KOHEYHbIN 3N1EMEHT,

1 Ucnonb3oBaTb hopmyny
ALy, = ALy geren — Doy (13)
rAe ALy gemer — CHVPKEHME YPOBHS 3BYKOBOW MOLLHOCTM u3rnydarowero anemeHta 6es
yyeTa ero pacrnonoxeHus B nomewieHumn, ob;
D, — vHaekc HanpaBneHHOCTU uany4vatoLlero anemenTa, ab.

Ons HEKOTOpPbIX 3J1IEMEHTOB MOTryT ObITb NPUMEHEHbI obwme npasuna no OLeHKe

CHWXXEHUS1 YPOBHS 3BYKOBOM MOLLHOCTU Npu 3ByKonepenaye (CMm. npuroxeHue E).
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4.3 3ByKonepenava BO34yLWHOrO WyMa Yepe3 KOHCTPYKLUM 3aaHUA
4.3.1 O6wme nonoxeHmsa

OcHOBHOWN BENUYMHON, xapaKTepmsyrou.l,eVl MHTEHCUBHOCTb WUCTOYHWKA, ABJIAETCA

YpPOBEHb 3BYKOBOW MoLLHOCTU L ,. CyMMapHbIn ypoBEHb 3BYKOBOrO [aBEHWsi B MOMeLLe-

HMM UCTOYHWUKA 3aBMCUT rMaBHbIM 00pa3oM OT 3hEKTUBHONM NNOLLAAM 3BYKOMOINOLEHUS

A,,... OaHHOro nomelleHusl. Ha cdaktnyeckoe Bo3byXaeHNE KOHCTPYKLUUM 30aHUst BNMSIET

Takke popMa NOMELLEHUS, PACCTOSIHNE MeXOYy MCTOYHUKOM M KOHCTPYKUMEN W XapakTe-
PUCTMKA HanpaBrneHHOCTU U3Ny4YeHus1 UICTOYHMKA. 3ByKkonepedaya OT NOMELLEHUST UCTOM-
HMKa B NPUEMHOe NoMeLlieHne 0ObIYHO BKItOYaeT B cebs pacnpocTpaHeHue wyma no pas-
MMYHBIM NYTSM MeXay 3rieMeHTaMu i NOMELLEHUS UCTOYHMKA U 3eMeHTaMM j MPUEMHOro
nomMelleHusi. Takylo 3Bykonepegayvy XapakTepusyloT 3ByKousonsumein noboyHoro wwyma
R

ij -

HUcTounuk e > n
——————————————————— HUEMHOE
ITomemenue P
COHCTDVE 2112 IIOMeIIeHHE
HCTOYHUKA KoHcTpykimsa 31aH1s I
MEHKLY TIOMCIICHHEM HCTOYHHKA
A source - -~ ———————— > A
. receIve
C DJIEMEHTOM | ¥ MPUEMHBIM ITOMEILIEHUEM C
AJIEMEHTOM |
L source near i J Lu receive
- ——— e | 2
R,

PucyHok 2 — 3Bykonepegaya Bo34yLLIHOrO WyMa OT UCTOYHUKA MO NYTH ij

CymmaprM HpMBeﬂeHHbIVI YPOBEHb 3BYKOBOIro gaBli€eHUdA B NMOMeLLEHUN Ln,a anA

OJHOro UCTOYHUKA LyMa onpeaensioT no gopmyne
L,. =101g S 10"=1", (14)
i=1, j=1

roe L - I'IpI/IBe,EI,eHHbIVI YpPOBE€Hb 3BYKOBOIro paBli€eHUA B MPUEMHOM MNOMELLEeHUN,

n,a,ij
00yCcnoBneHHbIn BO3OYXXOAEHNEM 3fieMeHTa i B NMOMELLUEHUN UCTOYHWKA M nepefaHHbIn

N3nyyaroLemy 3rieMeHTy j B MPUEMHOM nomelleHun, ab;

M — YUCIO ANIEMEHTOB | B NMOMELLEHUN UCTOYHMKA, YY4acTBYIOLLNX B 3ByKonepeaa-

ye,
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N — YMCNO 3NEMEHTOB | B NPUEMHOM MOMELLEHUW, y4acTBYOLWNX B 3ByKONnepeaa-

ye.

MpuBeaeHHbIM YPOBEHL 3BYKOBOTO [ABMEHWUSI B MPUEMHOM MOMELLeHUN L_. . Ans

n,a,ij
Ka)xgoro nyTu 3ByKOMepedauu i j paccyMTbiBalOT MO YPOBHIO 3BYKOBOW MOLLHOCTM UCTOM-
HUKa L, , 3ByKormepedade 3MeMeHTY i B MOMELLEeHUN MCTOYHMKA (D, ;) 1 3BYKOU3ONALMH
npu 3Bykonepegaye 4epe3 KOHCTPYKUMW 3OaHus B MPUEMHOE MOMELLEeHWe Mo MyTH ij
(Rj et ) (CM. prCyHOK 2)

Aref
4 )

—10Igi—lolg

ref

I-n,a,ij = LW + Ds,i -R (15)

ij,ref

rae L, —ypoBeHb 3BYKOBOM MOLLHOCTU UCTOYHUKA, OB;

D,; — 3Bykonepefa4a 3f1ieMeHTY i B NOMELLEeHNUN UCTOYHKKA, AB;

R - 3ByKOU3ondauu4 noGo4Horo wyma and 3sykonepenadnm 4epes 3J1IeMeHT i B

ij,ref

nomMeLieHnnn NCTOYHUKA K J3JTIEMEHTY j B npmemMmHomMm nomeweHnn ¢ onopHbiM 3Ha4YEHUNEM

nrowaan S, =10 Mm% Ab;
S, — nnowaab BO30Y>XAEHHOro arneMeHTa i B MOMeLLEHMM UCTOYHUKA, M2;
A — CTaHOapTHasa 3KBMBAINEHTHas nnowjaab 3ByKOMOrNoWweHNA, M2, A4 =10 M2,

MpumeyvyaHue 1 - lpeanonaraeTtcs, YTO ONOPHbIE 3HAYEHMS ANS OABMNEHUSA U MOLL-

HOCTW y[0BNETBOPSIHOT COOTHOLWEHUIO P,CW. / P2 =1, YTO COOTBETCTBYET 3TANOHHLIM BENYM-

ref

Ham B ICO 1 p,c, = 400H-c/m>.

M pnmMmedyaHune 2 — anBeﬂeHHblVl YpOBEHb 3BYKOBOIro aBlieHUsA B NOMeLWleHnn uc-

TOYHMKa Ha OCTAaTOYHOM PacCTOAHUM OT UCTOYHMKA oLeHuBatoT no copmyne L, =L, —4.
MNocpenctsom D,; y4uTbiBaOT BAUAHKE:!

- (bopMbI MOMeELLEHNA N pacnpeferieHns 3ByKOBOro nons;

- 0COBEeHHOCTEN U3IYyYeHUs UCTOYHMKA (HanpaBieHHOCTb);

- IPSAIMOro 1 BNMXHEro Nonst UCTOYHUKA.

lMocnegHun NyHKT criegyeT NpUHMMaTb BO BHUMaHWE Mpu yCrioBUK, YTO 3BYyKOMNepe-
Aava B audpysHoM norne yaoBneTBOpUTENbHO OMUCLIBAETCS 3ByKOM3onsunen noboyHoro
wyma. B gpyrux crnydyasx nepegada npsiMoro 3Byka v BNusiHME GrivkKHero nons MCToYHMKa

AO0SDKHA paccMaTpuBaTtbhbes 0TAeNbHO (CM. Takke 4.3.3).
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4.3.2 UCTOYHUKU

MHTEHCUBHOCTb KaXkQoro UCTOYHMKA UMW YaCTMYHOrO MCTOYHMKA XapakTtepunsyeTcd

YPOBHEM 3ByKOBOIZ MOLLHOCTH LW , onpeperneHne KOTOpOI7I npomn3soaAdaT oagHNMM N3 MeToaoB

B COOTBETCTBUM C cepuen ctangaptoB EH NCO 3740. [Ina HEKOTOPbIX TUMOB UCTOYHMKOB
MMEITCS AaHHble O 3BYKOBOW MOLLHOCTU, NpUBEAEHHbIE B npunoxeHuun C.

Ecnn peanbHble UCTOYHMKM OrpakgeHbl NMOSTHOCTBIO UMW YaCcTUYHO, TO Takasi KOM-
BuHauna MOXeT paccMaTpuBaTbCs Kak UCTOYHMK, AN KOTOPOro YPOBEHb 3BYKOBOW MOLL-

HOCTW ONpeaensioT MO CHUKEHUIO YPOBHS 3BYKOBON MOLLHOCTU D, orpaxaeHvem v ypos-
HIO 3BYKOBO/ MOLLHOCTM WU30MMPYeMoro UCTouHuka no cdopmyne L, =Ly, e — D, Ob-

PEKTUBHOCTb CHUXKEHWSI YPOBHSI 3BYKOBOW MOLLHOCTU MOXET OblTb M3MEpeHa B COOTBET-
ctBum ¢ [37].

KoHCTpyKumnsa 34aHms MoXeT BO3OyKaaTbCsl Kak MpsMbIM, Tak U OTPaKeHHbIM (pe-
BepbepaunOHHbIM) 3BYKOBbIM MOMIEM UCTOYHMKA. YacTO MCTOYHMKM MM UX YacTu pacro-
NOXeHbl BNM3KO K orpaxgatroLLMM NOBEPXHOCTAM MoMeLlleHusi. B Takmx cnydasx Hapsagy ¢
NPSAMbIM 3BYKOM Ba)XHO BrnusiHue onvkHero nons. MNMogoGHble adhdpekThl cnepyeT yunTbl-

BaTb Mpu pacnpoCTpaHeHUn LwymMma B NOMeLLEHUMN NCTOYHUKA (CM. 4.3.3).
4.3.3 3ByKonepeaaya B NnoMeLLeHUM UCTOYHUKA

SByKonepe,qal-la B NMoOMeLlleHNUn UCTOYHUKA BblpaKaeTCA BESIMYMHON Dsi, KOTOpad

no onpegeneHnio paBHa OECATUKPATHOMY norapl/lcbmy OTHOLLEeHUA 3ByKOBOI7I MOLLHOCTH

W,

inc.i nagawwen Ha paccMatTpmBaemMbin INNIEMEHT | K NOJTHON 3BYKOBOU MOLLHOCTU UCTOY-
HUKa
Winc,i

D.. =10lg—/=. 16a
9 (16a)

[aHHaa dopmyna yyuTbiBaeT ahdeKkTbl pacnpocTpaHeHNsa 3BYKOBOro nomns B Mno-
MELLEHNN, XapaKTEPUCTUKY HaNpPaBNEHHOCTN UCTOYHMKA 1, NO BO3MOXHOCTHU, NPSIMON 3BYK
N BNnsiHME BNMXXHEro Nonst UCTOYHUKA.

C y4yeTOM HanpaBfiEHHOCTM UCTOYHUKA N AN PY3HOCTU 3BYKOBOro nosnis hopmyna

(16a) npeobpasyeTca Kk Buay

. “AG IS,
D,. :10|g{ Q¢ }si, (16b)
’ a? A

roe Q' — adpdeKTMBHbIN KO MPUUMEHT HaNpPaBNEeHHOCTU NCTOYHUKA C Y4ETOM BITUAHUSA

6rvKHero 3BykoBOro nors;
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I, — CPeAHEE PaCCTOSIHUE OT NOBEPXHOCTU UCTOYHMKA A0 SMEMEHTA i, M;
A, — 3KBMBaNeHTHas NMoLaab 3BYKOMOINOLLEHNS NOMELLEHUS UCTOYHUKE, M;
S, — CymmapHas nnoLiagb orpaxaatoLmx NoBepPXHOCTEN NOMELLEHUS UCTOYHUKA;

S, — nnowaab BO36YX/AEHHOrO 3NIEMEHTa i B MOMELLEHNI NCTOYHMKA, MP.

S

MpumeuaHue —YneH e *'° aBnseTcs 0606LLEeHEM Gonee M3BECTHOTO BbIPAKEHNS

(1-a), roe a — cpeaHuin KO3MULMEHT 3BYKOMOTMOLLEHUS B MOMELLLEHUN.
Mpn 60nbLWIOM paccTOAHMEM OT MUCTOYHWMKA OO0 9NeMeHTa B MOMELLEHUN C cylle-
CTBEHHO AMddY3HbIM 3BYKOBBIM MoNeM gaHHas opMyra MoxeT ObiTb annpoKcuMmnpoBa-

Ha dhopmyrion

S.
D, ~10Ig=t . (16c)
A

A, U @ MOXHO OLEHUTb MO AaHHbIM 06 anemeHTe ¢ ucnonb3oBaHvem [30]. B 6o-

nee CroXHbIX CUTyaumsx (HecopasMepHOe UM cocTaBHOE NomeLlleHne, G6orbLioe YMCo
06beKkToB) cneayeT UCMonb3oBaTb Goriee TOYHbIE MOAENM 3BYKOBOIO MOSs, a Takke npu-

MeHsaTb MeToapl [30] (npunoxexne D) onsa oueHkn A, =016V /T unu A, onsa Kaxxgoro

estimate

noanpoCcTpaHCcTBa NOMeLLEHNA NCTOYHUKA.
4.3.4 3ByKonepenava Yepe3 KOHCTPYKLUUN 30aHNA

3ByKonepenayy 4epes3 KOHCTpPyKuMn 3gaHma B cootBeTctBuMm ¢ EH 12354-1

XapakTepuayloT 3Bykousonaumen noboyHoro wyma R Cnegys EH 12354-1,

ij,ref *
npegnonarakoT, 4YTO CTeHa, oTaendwwasda nomMmeweHne UnCcTtodHnKa OT TMpUuemMHoOro
nomMeLlieHunA (pa3,D,eJ'IVITeJ'IbeII7I SJ'IeMeHT), KakK npaBuno, y4dactByeT B KOCBEHHOWN
3ByKornepeagaye, nostomMy ee rnowaab npuHMMarT B KayecTtBe OMoOpHOro 3Ha4deHuA
nnowagn. B cutyaumax, paccMatTpmBaemMbiX B HaCTodAweM CcTaHgapTe, KOCBEHHasd
3ByKornepeagadya 4acto npoucxogumTt MOMMMO pas3gesintesibHOro 3remMeHTa. I'IoaTomy B
Taknx cny4yadax ornopHoe 3HaydeHme nnowagn npuHnMalT paBHbIM @ CTaHOAPTHOMY

3HaueHno S, =10 M°.

3Bykomsonauuio noboyHoro wyma R, paccunTbiBalOT B COOTBETCTBUMU C

ij, ref

EH 2354-1 Ha ocHOBe xapaKTepUCTUK ANIEMEHTOB N COEANHEHWNIN, OBpa3yoLnX NyTn 3By-

konepegaun. JJjononHUTenbHble cBeOEeHUS OTHOCUTESTbHO NPUMEHEHUSA OaHHbIX METOO0B
pac4eToB nNpuBeaeHbl B nNpunoxeHun F.

Mpn 6GnM3KOM pacnonoXeHUN UCTOYHUKA LyMa K CTPOUTENTbHOMY 31IEMEHTY 3BYKO-

n3onaums gaHHoro anemeHTta no EH 12354-1 moxeT okasatbca HenpuMmeHumon. Cneagyet
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y4ecTb BrMsiHAE NPSMOro U GnmkHEro 3ByKOBbIX NOSEn NyTemM COOTBETCTBYHOLEro noabo-
pa 3BYKOM30OMAUUU U NpUMeHeHneM 3(dEKTUBHOIO Ko3dduLUMEHTa HanpaBrieHHOCTU B

BblpaXkeHuy ans 3sykonepenaun D,,. B kauecTBe anbTepHaTUBbI MOXHO PaccMOTpeTb

3ByKornepenadvy npamMmoro mmnm ONMXKHEro Nons UCTOYMHUKA KaK OTAENbHbIN nyTb 3BYyKONnepe-

aauun.

4.4 CTpyKTypHas 3ByKonepeaaya 4epes3 KOHCTPYKUMU 3[aHUSA
4.4.1 O6wme NonoxeHnsA

3ByKOBasi MOLLUHOCTb, U3flydaeMasi B KOHCTPYKLMIO 34aHUS UCTOYHMKOM Luyma, 3a-
BMCUT OT XapaKTepUCTUK UCTOYHMKA, YCIOBUIA MOHTaXa M HECYLLLEro arieMeHTa, cnyxaltie-
r0 OCHOBaHMEM [Jfi1 UCTOYHMKA Wyma. B obuwem crnyyae ypoBeHb 3BYKOBOW MOLLHOCTMU

CTPYKTYPHOIro wyma LWs,inst’ nepep,aHHO|7| HecyululeMy 3JNieEMEeHTY, ornpeaendetcqa ypoBHEM
3ByKOBOI2 MOLLHOCTH LW&C MCTOYHUKA CTPYKTYPHOIro wyma um KOC—)de)I/ILI,VIeHTOM CBA3N Dc,i

HecyLLero anemeHTa i. 3BykoBasi MOLLHOCTb CTPYKTYPHOMO LUyMa HECKOSIbKO MEHbLUEe MakK-
CMManbHOW MOLLHOCTU UCTOYHUKA, KOTOPYIO OH CnocobeH nepefaTb HECyLLEeMY SMEMEHTY.
CnepoBaTtenbHO, KO3MOUUMEHT CBA3M ABNSAETCHA NOMOXKUTENbHOM BENTUYMHOWN.
3ByKonepenaya 13 NOMeLLEeHNss UICTOYHMKA B MPUEMHOE NomeLLeHne 0BbI4HO BKITHO-
YyaeT B cebsa 3Bykonepeayy rno nytv, o6pasoBaHHOMY HECYLUMMWN KOHCTPYKUMAMU 34aHUA
NoMeLLeHNss UCTOYHUKa (i) 1 nNpuemHoro nomelleHus (j). Takas 3Bykonepegaya MOXeT

ObITb OXapakTepusoBaHa 3BYKOW3OMAUMEN MoGOYHOro Wwyma R, Mo 3agaHHOMY MyTw ¢

y4eTOM pPa3JINYHbIX MEeXaHU3MOB 3036y>|<,qu|/1$| Onda BO3AYWHOINO U CTPYKTYPHOro Lwyma

nocpencTeoM koadhduuneHTa npeobpasoBaHNsA CTPYKTYPHOrO WymMa B BO3AYLWHbIN D, .

,- IIpuemHoe
KoncTpykims 31anms
- — e ——————— =
MEKTY DIIEMEHTOM |
MOMEIIICHUS KCTOUHUKA
M- — 3 A’me
Hecymuii DJIEMEHTOM | TPUEMHOTO TIOMEIICHUS
DJIEMEHT | L
31aHAS DeMeHT coeTMHEHH S R, I receive
i -~ —————— >

PVlcyHOK 3 - SByKonepep,aqa CTPYKTYPHOro wymMa OT UCTOYHUKa Yepe3 KOHCTPYKUUK 30aHNA
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CyMmapHbIM  NpUBEOEHHbIN  YPOBEHb 3BYKOBOMO [aBrfieHUs B  MPUEMHOM

nomMeweHnmn Ln,s ana ogHoro UCTOYHMKa Wwyma pacCyHMTbIBaKOT Mo d)opmyne

L,, =101g> 101" | (17)

=L

rae L — NPVBEOEHHbIN YPOBEHb 3BYKOBOrO [OABMEHUS B MPUEMHOM MOMELLEHMUMN,

n,s,ij
CO3LI,aHHbII7I MUCTOYHUKOM CTPYKTYpPHOro uwyma, yCTaHOBJIEHHbIM Ha HecCylleM 3JieMEHTEe
30aHNA i B noMeweHmnm MNCToYHUKa, U I'IepeLI,aHHbIIZ oT BO36y)K,EI,eHHOFO 3NeMeHTa i K
N3nyyaroLlemy afieMEHTY j, pacrnofioXXeHHOMY B NPUEMHOM nomeLleHuu, ab;

n —4ucno SﬂeMeHTOBj B NpMEMHOM NomMeLleHnn, y4acCTBYOLLNX B 3ByKONnepeaa4e.

[NpviBEAEHHbIA YPOBEHb 3BYKOBOTO AABMIEHWS B MPUEMHOM MomelleHun L . Ans
KaXkgoro nyTu 3Bykonepenayu ij paccynTbiBaloT no opmyrie (CM. pucyHok 3)

S.

Ln,s,ij = L'\Ns,inst,i - Dsa,i - Rij,ref _1O|gs_l_10|g Aref /4’ (188)
ref

A€ Lysinei — YPOBEHb 3BYKOBOW MOLLHOCTM CTPYKTYpHOro LymMa, nepeaaHHoro
HecyLeMy 3reMeHTy i, Ha KOTOPOM OH YCTaHOBMeH, Ab;

D.; — ko3(dUUMEHT npeobpas3oBaHNA CTPYKTYPHOrO LWyma B BO3AYLUHbIA ANS

HecyLlllero anemeHTa i 3gaHus, ob;

R — 3ByKOM3on4auuna noBGo4HOro wymMma no nyTn 3ByKornepenayun ot aJfieMeHTa i n3

ij, ref
MOMELLIEHNS UCTOYHMKA K IMEMEHTY j B MPUEMHOM MOMELLEHUN C OMOPHBLIM 3HaYeHneM
nrowaan S, =10 Mm% Ab;

S, — NNoLaab HECYyLLero afieMeHTa 34aHUst | B TOMELLEHUM UCTOYHMKE, M;

A, — CTaHOapTHasi 3KBMBaneHTHasa nnowaab 3sykonornowenuns, A =10 M.

MpumeuvyaHnune 1 — [lpegnonaraeTcs, YTO OMOPHbIE 3HAYEHUA ONs AABAEHUS U”

MOLLHOCTM yAOBNETBOPSAIT COOTHOWEHNIO 0,CW, / P2 =1, 4TO COOTBETCTBYET 3TafOHHLIM

BenuimHam B ICO n p,c, =400 |'Me>1<11y HMCTOYHUKOM HECYILIETO
YpoBeHb nepefaHHOW Hecyllemy 3feMeHTy 3BYKOBOW MOLLHOCTU CTPYKTYPHOrO

lyMma pacCymMTbiBalOT NO XapaKTeEPUCTUKAM WCTOYHUKA W KOSd)d)VILu/IeHTy CB4A3nN NoO
dopmyne
L\Ns,inst,i = L\Ns,c - DC,i ’ (18)

roe L. — YPOBEHb 3BYKOBOW MOLLHOCTW CTPYKTYPHOTO LyMa UCTOYHMKA, AB;
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Dc,i_ KOS(*)C*)I/ILI,I/IGHT CBA3N WUCTOYHUKA, YCTaHOBJIEHHONo Ha HecyuweM 3IJieMeHTe

3panuva i, ab;
M pnmMmedyaHune 2 — B oTHOCKTENBHO NPOCTbLIX CinydadX nepegaHHad MOLWHOCTb MOXKeT
ObITb HenocpeacTBeHHO onpeaesrneHa no 3Hav4yeHnsAM namepAaemMbiX BENMMYUH. B cny4yae, Korga Bo3-

6y)K,EI,eHVIe CTPYKTYpHOro wyma npoun3sogmTca MCTOYHUKOM CUITOBOro 3036y>K,qu|/|;| C ypoBHEM CU-

nbl L, ypoBeHb nepegaHHolt molHocTv paseH L. +101g Re{Yi}. B cnyyae nctoyHmka kuHematm-
4ecKoro Bo3byxaeHUsi CTPYKTYPHOTO LyMa C YPOBHEM CKOPOCTY Bubpauum L, ypoBeHb nepepaH-

HoW MowHocTu paseH L, +10Ig Re{Zi}—GO. B opyrux npubnumkeHusix MoryT OblTb MPUMEHEHDI

Apyrve nepegaTtoyHble yHKUUK (CM. npunoxenue D).

4.4.2 UCTOYHUKU

B kauvectBe XapakTtepnuctmkm MOLLUHOCTU WUCTOYHUKaA UM ero oTAesibHbIX yacten

06bI4HO MCNOJIb3YKOT YPOBEHb SByKOBOVI MOLHOCTU UCTOYHUKA CTPYKTYPHOro wwyma LWs,c'

[aHHyl0 BennuMHy crnegyet U3MepsTb CTaHA4apTHbIMKM MeTodaMu, KOTopble, OOHaKo, B
HacTosiLee BpeMS HeAOCTaTOYHO pa3paboTaHbl. TeM HE MeHee, NpU NPUMEHEHUM MoLe-
nn obuwiero Bnaa OaHHy BENUMYUHY cnefyeT BblOMpaTbh B KAYECTBE XapaKTEPUCTUKN UC-
TOYHMKa, 4YTOObI cnocobcTBOBaTL AarnbHenwen pa3paboTke N YyCOBEPLLUEHCTBOBAHUID Me-
TOOoB M3MepeHun. B npunoxeHun D npuBedeHbl criegyrouime OOMOMHUTESNbHbIE cBeae-
HUS1 O JaHHOWN BEenn4YnHe:

- yKa3aHus Ha BO3MOXHble Noaxoabl K N3MEpPEHNSM;

- BO3BMOXHOCTU onpefeneHns [OaHHOW BeSNIMYUHbI MO APYrMM  CBSAI3aHHbLIM
BENUYMHAM, TaKMM KaK CKOPOCTb BubBpauuu B TOYKe onopbl (MpW HYNEBOW >KECTKOCTU
onop), 3KBMBasieHTHasA cuna unm ypoBeHb 3BYKOBOTrO AaBneHns o6opyaoBaHus;

- 0606LLEHHbIE OLIEHKN HAa OCHOBE pe3ynbTaToB 6onee paHHUX ccnegoBaHNi.
4.4.3 3ByKonepeaaya 4yepes 3fieMeHTbl MOHTaXxa

MoLLHOCTb LWyMa, BO30Y>KOAeMOro B HECYLLEM 3MIEMEHTE 34aHusl, 3aBUCUT OT 3BY-
KOBOW MOLLLHOCTU WCTOYHMKA CTPYKTYPHOIO LUyMa, XapaKTepUCTUK MCTOYHMKA, criocoba
MOHTaXa M BMAA HEecyllero anemeHTa 3gaHus. YKasaHHasi MOLUHOCTb XapaKTepusyeTtcs

KoadhuLMeHTOM cBsA3N D ; Ans anemexTa i

D, , =10Ig e, (19a)

inj,i

rae W, — 3BykOBasi MOLLHOCTb MCTOYHMKA CTPYKTYPHOrO Wyma , BT;
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W, . — 3BYKOBasi MOLLUHOCTb CTPYKTYPHOrO LiyMa, BO30Y>XOAEMOro MUCTOYHWKOM B

inj,i
HecyLleM areMeHTe 3gaHu4 i, BT.

Ecnu Bo3OyXaeHne Hecyllero anemeHTa npoucxoauT Yyepes eOMHCTBEHHYH TOYKY
BO30OYXOEeHUA nepneHanKyNAapHO HecyLleMy 3NeMeHTY 34aHUA C MeXaHU4eCKOW NOABUX-

HOCTbIO NCTOYHNKa Ys , TO

Y, +Y,[*

IV, IRefY,} (19)

D, =10l

roe Y.

- MeXaHn4veckada noABUMXXHOCTb HecCyllero anemMeHta 30aHnA B BEPTUKallbHOM

HanpaBfeHMn B TOYKe BO3byxaeHus, M/H-c.
M pnmMmeyvyaHune -— Ecnn uCTOYHUK AABNSA€TCA MCTOYHMKOM CUITOBOTO BO36y)K,D,eHI/IFI n

nMeeT BbICOKYIO BXOOHYIO NOABMXHOCTb, TO

D, ~10lg A (19¢)

Re{Y;}’
NS ICTOYHUKA KMHEMAaTUYECKOro BO30YXXOEHUS C Marnon BXOOHOW MOOBWMXXHOCTLIO cnpaseanunea

npunbnmkeHHas dopmyna
D¢; = —10lgY,|Re{Z, }. (19d)
BrivsHue ynpyrux onop (ynpyrmx afieMeHTOB, BUOPOU3ONATOPOB) YyYNTLIBAETCS KO-
adPMUNEHTOM CBA3MN.
[na Bo30yxaeHna B OOQHOW TOYKe NeprneHAMKYNSPHO HeCyllemy afieMeHTy 34aHus

Yyepes ynpyryr onopy c nepexo,D,H0|7| nogBUMXHOCTbLIO Yk‘m

Y, +Y +Y,
|Ys| Re{Yl}

‘2

D.; =10lg (19e)

[ns HekoTopbIX OOWMX CUTyauui MeToAbl OLUEHKM KOadhduuMeHTa CBA3WN Npea-
cTaBneHbl B npunoxexHun D.
4.4.4 3ByKkonepenaya Yepe3 KOHCTPYKLUU 30aHUA

3ByKonepenaya 4epes KOHCTPYKUMM 34aHUSA ONpenensieTcs 3BYKOU3ONsAUMEN MNo-
boyHoro wyma R; B cootBeTcTBUM ¢ EH 12354-1 1 koappuumeHTom npeobpasoBaHust
CTPYKTYPHOro wyma B Bo3aywHbli D, . OueHky 3Bykom3onsaumst no6oYHOro wyma BbInos-

HAT B cooTBeTCcTBUMM C 4.3.4. KoacbdpuumeHT npeobpasoBaHnA CTPYKTYPHOro Lyma B
BO3AYLWHbIN CBA3bIBAET MOLLHOCTb CTPYKTYPHOrO Lyma, BO3OY>XAEHHOro B KOHCTPYKLUMK,

CO 3BYKOBOW MOLLHOCTbIO NMagatoLLlero Ha KOHCTPYKLUMIO BO3AYLUHOMO Llyma, CO34atoLLero
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TaKoWM Xe ypOBEHb 3aHeprnn cBoboHbIX KonebaHnn B HecyweM anemeHTe 3gaHumsa i. Ero
paccuynTbIBaOT No hopmyre

W, /E,
D,,; =10lg_———= /E"S : (20a)

inc,i i,a

rae W, — 3BYKOBasi MOLLHOCTb CTPYKTYPHOrO Llyma, BO30Y>XOEHHOrO WCTOYHMKOM B

inj,i

HecyLleM anemMeHTe 3gaHu4 i, BT;

E,. — 9Heprusa konebaHunin anemMeHTa i, BO30yxaeHHas CTPYKTYPHbIM WyMoMm, [x;

W. . — 3ByKOBasi MOLLHOCTb BO3QYLUHOIO Llyma, NafatoLlero Ha aremMeHT i, BT;

inc,i
E; . — aHeprusa konebaHuit anemeHTa i, Bo3bykaeHHas BO3AYLIHbIM LWyMOM , [IX.
Mpn 3TOM BbIHYXOEHHblE kKonebaHus Hecyllero anemMeHTa, Bo3byXAeHHble BO3-
AYWHBIM LWYMOM, AOSMKHbI ObITb HE3HauYUTEeNbHbIMW, B NPOTUBHOM Crlyvae pesynbTaTbl
KOPPEKTMPYIOT C y4eTOoM MX Bknaga. B cnyyae Bo3OyxaeHus B HeCylleMm aneMeHTe 3aa-
HWUS1 U3rMOHBIX BOMH, XapakTepmnayeMbix KO3(PULNEHTOM 3BYKONPOHULAEMOCTN BO3AYLL-
HOro wyma 7, 1 KoadMULMEeHTOM n3ny4yeHns o, cBO6OAHbIX 3rMBHbLIX BOMH 3fieMeHTa i,

27m, 2,27,

) 20b
PoCoTs,iO'i ( )

D,.; =10Ig

e M. — NOBEPXHOCTHAs MIOTHOCTb 3NIeMeHTa i, Kr/M?;

T

— KO3PPULMEHT 3BYKOMPOHNLAEMOCTU HECYLLEro anemMeHTa i ans Bo3gyLHoro
LyMa C y4eTOM TONbkKo cBOBOAHBLIX U3rnbHbIX BOMH (R, =-101g7;);

0, — KO3(pPMUMEHT n3nyyeHns cBoOBOAHbIX N3rMOHbIX BOSIH;

T,; — Bpems CTpyKTypHOW peBepbepaumnn anemenTa i, c.

CBefeHuss no onpegeneHvio koadduumeHTa npeobpasoBaHus Ans HEKOTOPbIX

pacnpoCcTpaHeHHbIX Crly4yaeB NpuBEAEHbl B NPUNoXeHun F.

5 TllpumeHeHue pacyeTHbIX Moaenen
5.1 PacueT wyma cuctemM BeHTUNALUU
5.1.1 O6Lwure nonoxeHus

Cuctembl BEHTUNALMM B 34aHUNAX BKNOYaKOT B cebsa 6onbloe pasHoobpasune 060-
pyOoBaHUS 1 3NIEMEHTOB C UCTOYHMKAMW LLIyMa U NyTsiMK 3Bykonepeaayun. NepBuyHble uc-

TOYHUKM WyMa B CUCTEMAxX BEHTUNALNU, KaK npaBWUIio, HaxogATCA BHYTPWU BO3Oyxopac-
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npeaenuTenbHbiX MOLYMNEN, PacnofiOXXEHHbIX B NOMELLEHUAX MHXeHepHoro obopyaosa-
HUS UNN B BEpPXHEW YacTu 3gaHusa (Ha Kpblwe). BosgyxopacnpegenurernbHble CUCTEMBI
0ObIYHO BKMOYalOT B ce0S BEHTUNATOPLI, 3NEKTPOABUraTeNnu, NMHUK nepeaavm MexaHu-
YECKOW MOLLHOCTM, OXNaXKaaroLme KOMNPeccopbl, BOAAHbIE HACOChI, YBIaXXHUTENW BO3AY-
Xa, HarpeBaTefbHble UNuU oXnaguTenbHble YCTAHOBKW, UNbTPbl MU aBTOMaTU4eCcKMe 3a-
CIOHKMW.

Adpyrme  UCTOYHMKM  wyma  MOryT  ObiTb  BHYTPU  BO3QYXOBOAOB MU
BO3ayxopacnpeaenutenen, rge WwymM Bbi3BaH TypOyneHTHOCTbIO BO34yxXa U BO3AYLUHbIM
MOTOKOM Ha OCTpbIX Kpasix. [MoTokoBbI wWymM OObIMHO BO3pacTaeT Mnpu yBENUYEHUU
CKOpoCTM noToka. CnegyeT Takke MNpMHMMATb BO BHMMaHue LWYM, BO3HWUKAKOLIMA Mpu
BMOpauun cTeHOK BO3ayxoBoAoB. Lym Takke MOXET MpOHMKaTb B BO34YXOBOL 4vepes
CTEHy, OTBEPCTUS Ha BXO4Ee WU/Unn BbIXOAE, ECM BO34YXOBOA NOABEPraeTcsa BO3AENCTBUIO
LWymMa C BbICOKMM YPOBHEM 3BYKOBOIO AaBMEHUS, NPOXOAsS Yepe3 LiaxTy Unn noMeLlieHme
c obopyaoBaHueM.

NcToyHMkamun wyma n/vnn 3BykonepenarolmMn arieMeHTaMn SBMSOTCA cneayto-
LME TUMUYHbIE 3NIEMEHTbI BEHTUMNSLUMOHHbLIX CUCTEM:

- BO34yX0BOAbI;

- TNYLWWTENN WYMa;

- COeaNHEHUS BO30YXOBOOB;

- OTBOAbI M NOBOPOTHI;

- MecTa U3MEHEHMS NOMNEPEYHOIO CEYEHNS;

- NPOTUBOMNOXAapPHbIE 3ACNOHKN (PEreHePUPOBaHHbIN LLYM);

- annapaTbl BbICOKOrO AaBIEHNS (PereHepMpOBaHHbIN N U3ITYyYEHHbIN LLYM, BHOCU-
Mble noTepw);

- perynatopbl U KnanaHbl (pereHepupoBaHHbIN U U3NTYyYEHHbIN LWYyM);

- naTtpybkn 1 HarHeTaTeNbHbIE U BbIMYCKHbIE OTBEPCTUS (MOTEPU NPU OTPAXKEHUN).

Lym cucTembl BEHTMRALMM pacnpocTpaHaeTcs no 34aHnio B OCHOBHOM MO BO3Ay-
xoBogam (cm. 4.2), B BUAE CTPYKTYPHOrO LIyMa BEHTUNSTOPOB U asuraTtenen (cm. 4.4) n
NHoraa vepes nomelleHus 3gaHus (cm. 4.3). 3sykonepenada vYepes BO3QyX0BOA SABMSEeTCS
KOCBEHHOM BO34YLUHOW 3ByKOnepegayen mexay NoMeLLeHUsIMU, KOTopas XapaKTepusyeT-

CA MNpUBEOEHHOW pas3HOCTb0 YpOoBHEW D_. M onpegensieTcs B COOTBETCTBUM C

n,s

EH 12354-1.
[ns mopgenu 3Bykonepenaym B cootseTctBum ¢ EH 12354-1 n EH 12354-2 BaxxHOM

ABIIAETCA 3BYKOMU3OJTIALNA CTPOUTESIbHbIX 3JTEMEHTOB.
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[nsa pacyeTa ypOBHEW 3BYKOBOrO AABMEHUS LUyMa BEHTUMSLMOHHbBIX CUCTEM B MNO-
MELLEHNAX NPUMEHSIOT pasnuyHble PyKOBOACTBA, XOTHA KaXA0€ M3 HUX, KaK U HAaCTOSALLMN
CTaHOapT, He sBNAeTcA AO0CTaToOYHO nonHbiM. [Ana 6onee nogpobHOro paccMoTpeHus
cnenyet obpatuTtbes K [1] — [3].

B npunoxeHun H B kayecTBe npumepa npuBeneHbl HEKOTOpble pekomeHZaumm no

NPOEeKTUPOBaHMIO 060pyaOBaHUSA MOMELLEHUIA ANSt CUCTEM BEHTUNSALMUMN.
5.1.2 PykoBoACTBO MO NPUMEHEHUI0
5.1.2.1 ACTOYHUKM BO3QYLLHOIO LlyMa

[MonaratoT, YTO BO3AYLUHbLIA LLIYM BEHTUNIATOpPA, HEMOCPEACTBEHHO U3fyyYaeMbln B
3aMKHyTO€e NPOCTPaHCTBO, IAe HaXOAUTCA BEHTUNATOP, XapakTepu3yeTcs ypOBHEM 3BYKO-

BOW MOLUHOCTU L, [aHHbIN ypOBEHb MOXET CNYyXWTb UCXOAHbIM MapamMeTpoMm Ans

unit *
pacyeToB No 4.2 Ansa gpyrnx UICTOYHUKOB BO3AYLUHOIO LWyMa.

Ecnn paccTtosiHue go orpaxgarLlmx NoBepXHOCTEN MOMELLEHUS BESIMKO No cpaBs-
HEHMIO C TUMUYHBIMW pasMepaMmn paccMaTpMBaeMbIX UCTOYHUKOB, TaKMX Kak BO3gyxopac-
npeaenuTenbHble YCTaHOBKN, HACOChl, XONOAUITbHUKA U T. M., TO NPU onpeaeneHnn ypos-
HSA 3BYKOBOrO AaBfieHMsi B NOMeLLeHUn ¢ obopygoBaHMEM OTAENbHO AS1S KaXK4oro UCTou-
HUKa WymMa MoXeT OblTb BHECEHA MOonpaBka Ha 3BYKOMOrMOLEeHNe NoMeLLeHNa N Ha pac-
CTOSIHME OT UCTOYHMKA OO0 CTPOMUTENbHbLIX KOHCTPYKUMK (cM. 4.3). Ecnn noBepxHOCTM pac-
NOMNOXeHbl 6IM3KO K UCTOYHUKY LWyMa, TO YPOBEHb 3BYKOBOrO [aBfiEHUS B MOMELLEHUN C
obopynoBaHMeM MOXET BbiTb NPUHAT NPUBNN3UTENBHO PaBHbLIM YPOBHIO 3BYKOBOW MOLL-

HOCTU L, ., MOAYNA, yKasaHHOMY u3rotoeutenem, 6e3 BHECEHWs MonpaBKu Ha 3BYKOMO-

rnoweHne noMeLLeHus.

Ecnn 6onbluve npsMOyrosibHble BO34YyXOBOAbI NMPUCOEOUHSAIOT K BO3gyxopacnpe-
AenUTenbHOM CUCTEME C NEPBUYHBLIM MyLIMTENeM LWyma, TO criegyeT Takke y4uTbiBaTb
LWYM, U3ry4aembl BO30yX0BOAOM. B kayecTBe HageXHOW OLEHKN YPOBHSA 3BYKOBOW MOLLL-
HOCTM, U3Ny4aemMon BO34yXOBOAOM, MOXET ObITb B3SIT YPOBEHb 3BYKOBOW MOLLHOCTU BO3-

AYLIHOTO Lyma yCTaHOBKM Ha BXofde Wnu Bbixoae Bosadyxosoda L, wwunm L, ., Tak KaK

3BYKOM30NAUNS NaHernen npsiMoyroribHoOro BO3[yxoBoAa C Mariol MOBEPXHOCTHOW MNOT-
HOCTbIO NpeHebpexunmo mana. He gonyckaloTcs Manble NpocBeThbl MeXay HeCyLMM are-
MEHTOM (MOSyIOM) N BEHTUNSALMOHHOW YCTAaHOBKOW, TaK Kak YPOBEHb 3BYKOBOIO [aBIieHUs B

npocBeTe MOXeT OblTb 3HAYMUTENBLHO BbilLE, YEM B ,D,VICb(by3HOM 3BYKOBOM nMore. MwuHe-
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panbHaa BaTa, 3anojiHAlWwaa npocBeT, NAllb HE3HAYUTESNTIbHO YMEHbLUAET BO34encTeme

3BYKOBOro gaBJieHuns Ha Hecyu.w||7| SJNIeMEeHT.

5.1.2.2 A\CTOYHMKM BO3AYLUHOrMO LWyMa BO34yxoBoaa

BOSLI,yLIJHbII7I LyM BEHTUNATOpPAa, HenocpeaCcTBEeHHO l/I3J'Iy‘-IeHHbIl7I B BO34yX0BO[4, Xa-

PaKTepu3yroT ypoBHAMUA 3ByKOBOVI MOLLHOCTHU LW,in n vaout B pealibHbIX peXnmMax pa6OTbI.

Opyrne anemMeHTbl BEHTUMSLMOHHOW CUCTEMbl Takke MOryT ObiTb MCTOYHMKaMKU Llyma,
XapaKTePUCTUKM KOTOPbLIX OnpeaenstoT No CyMMapHbIM YPOBHSIM 3BYKOBOW MOLLHOCTM Ha
BXOAE WNW BbIXOAE CUCTEMbI. YPOBEHb 3BYKOBOW MOLLHOCTU OPYrMX 3NEMEHTOB (perynsi-
TOPOB pacxofa, 3afBWXeK, BbIXOAHbIX OTBEPCTUIA) 3aBUCUT OT CKOPOCTM MOTOKa B BO3AY-
xoBoAe (M nageHust aaeneHust). M3aroToBuUTenn aneMeHToB CUCTEM BEHTUNSALMMN OOSKHbI

yKa3blBaTb 3HA4YEHMS COOTBETCTBYHOLLUNX NapamMeTpoB.
5.1.2.3 ACTOYHUKM NepensnyyeHHOro wyma

YpPOBHM 3BYKOBOW MOLLHOCTW BO3AYLUHOMO LUyMa BEHTUNATOPA U APYrMX 3N1EMEHTOB
B CUCTEME BEHTUNSLMMN MOFYT ObiTb HACTOMbLKO BbICOKM, YTO BO3AyX0OBO4 (M/vnun ero ane-
MEHTbI) MOXET NnepeunsnyyaTb 3HaYUTENbHYIO YacTb 3TOM SHEPrMN B MOMELLEHNsI. YPOBEHb
3BYKOBOIO [aBMEHNsi Takoro wyma MOXHO OLEHUTb C Y4eTOM NOTepb Npu 3ByKonepeaaye
N pasMepoB M3Ny4yalLLMX NOBEPXHOCTEN BO3AyXoBoAad. 3HAYEHMS LLIYMOBbLIX XapakTepu-

CTUK (CM. 4.2) aN1eMeHTOB CUCTEMbI BEHTUNALMM NPeoCTaBAAT UX U3FOTOBUTENN.
5.1.2.4 ACTOYHUKM CTPYKTYPHOrO Llyma

MpegnonaratoT, YTO OCHOBHbLIM MCTOYHUKOM CTPYKTYPHOrO LUyMa B CUCTEME BEHTU-
nAunKn ABNSETCA BEHTUNATOP. B HEKOTOPbIX CrydadX MCTOYMHWMKaMU CTPYKTYPHOroO LWyma
SBMAIOTCA 3feKkTpoaBuraTesnib, MeEXaHN4Yecknin Npueoa NMbO oxnaxgawLwmm KoMNpeccop.
MHTEHCMBHOCTb TakKoOro UCTOYHMKA XapakTepusyeTcsl ypOBHEM 3BYKOBOW MOLLHOCTU CTPYK-
TYPHOrO wyMa, KOTOpbIN MOXET ObITb OLEHEH NO pe3dynbTatam M3MepeHun nnbo sKBMBa-
NEHTHOro YPOBHS CUMbl, NMMOO 3KBMBANEHTHOIO YPOBHS CKOPOCTM BMBpauMuM B OMOPHbIX
Toykax (Ha onopax unu Ha nanax arperarta). [JaHHble YPOBHU OOSMKHbI ObITb YKasaHbl AN
KOHKPETHbIX YCITOBUI 3KCMyaTaumMm U pexmmoB paboTbl B TEXHUYECKOM OOKYMEHTaLMM Ha
obopynoBaHue.

BeHTunsunmoHHoe obopyaoBaHMe Ha NErknx ctasnbHbIX pamax MamM ornopax MOXHO
paccmaTpuBaTb Kak MCTOYHUK, 06nagatolnin BbICOKOM MEXaHUYECKOM NOABMXKHOCTbLIO. Ta-

KOWM MCTOYHWMK NPOU3BOAMUT CUIOBOE BO30OYXXAEHNE KOHCTPYKUMIA 3aaHust. B npunoxexnun D
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npeacraBneH ynpoLeHHbI cnocob pacyeTa YpPOBHA CUMbl TAKOro BO36YXOAEHUS Ha OCHO-
BE pe3ynbTaToB U3MEPEHUN YPOBHA CKOPOCTU BUOpaUMm NPUEMHON MANTLI.

KpyrnHble oxnaxgatowue KOMMpeccopbl WM Apyrne TaXernble MexaHuyeckue
YCTPOWCTBA, XECTKO 3aKpensfieHHble UM CMOHTUPOBAHHbIE Ha BMBpoM3onaTopax, MoryT
paccMaTpmMBaTbCs KakK MCTOYHWKN KMHEMAaTMYECKOro BO3OYXXAEHUSA (C HM3KOW MexaHu4e-
CKOM MOABWMXHOCTBIO), ANSA onpeneneHns ypoBHS 3BYKOBOM MOLLHOCTU CTPYKTYPHOrO Lwyma
KOTOPbIX MOXXHO MCNOSb30BaTb M3MEPEHHbIN YPOBEHb CKOPOCTU BUBpaLmn.

MpumeyvyaHne 1 — B Takux crniyyasx BXOAHasi MOLIHOCTb MOXeT ObITb onpeaeneHa
HEenocpeaCTBEHHO MO U3MEPEHHOMY YPOBHIO CUMbl UMM YPOBHIO CKOPOCTK BMBpaLMmM ¢ Ucrnonb3o-
BaHMEM MeXaHMYEeCKOWN NOABMXHOCTUN HECYLLIEro 3SIEMEHTA, KaK YKasaHo B npumMmeYvaHun 2 B 4.4.1.

MpumevyaHune 2 — OPPeEKTMBHOCTL BHYTPEHHUX BMOPOM3ONATOPOB HE BCerga co-
OTBETCTBYET pacyeTHbIM AaHHbIM. BeHTMNsuMoHHOe obopyaoBaHue xenaTenbHo yCTaHaBNuBaTb
Ha YCTOMYMBOM OCHOBaHMMK, KOTOpPOE Mpu HEOBXOAMMOCTU UCMbITAHUIA NpU BBEAEHUN 060pyaoBa-
HWUS1 B SKCNyaTaumio MoXeT ObiTb 3aMEHEHO BHELHMMK BUBpoun3sonaTopaMmu (ynpyrasi noaBecka).
Cnepyet yuntbiBaTb NpM 3TOM BO3MOXHOCTb YBENUYEHUSA YPOBHS BUOpaummn obopyaosanus. lNMpo-

M3BOAUTENMN PEKOMEHAYIOT HEOOX0AUMbIE B JAHHOM Clly4ae Mepbl.
5.1.2.5 VICTOYHMKM NepeKpecTHOro wyma (nepekpecTHble NoOMeXK)

LLym moxeT nepenaBaTbCa M3 OAHOrO NMOMELLEHNSA B Apyroe (CMexHoe unu yaa-
NEeHHoe). OTO MOXET ObITb CTPYKTYPHbIN LWYM, OOHAKO BO3AYLUHbIA LUYM U3 MOMELLEHUS
MCTOYHMKA nepefaeTcsa B NpUMEMHOe NoMelleHne B OCHOBHOM MO BO34yXOBOAY. YPOBHU
3BYKOBOIO [aBfieHNa B NPUEMHOM MOMELLEHUN MOryT OblTb paccyuMTaHbl C y4EeTOM «MO-
CTOBOro» pacrnosfioXXeHusi BO34yX0BO4a M OLEHKM NOTepb Ha BXOAEe U B BEHTUNALMOHHOMN
cucteme. [JaHHbIN ypoBEHb 3BYKOBOrO [aBfieHUs criefyeT COnoCTaBuUTb C pe3ynbTaToM
AENCTBUS 3BYKOU3ONSAUUN Mexay TeMu xe nomeweHmsamn (cm. EH 12354-1). Lym moxeT
NPOHMKaTb B BO3AYXOBOL M U3Ny4yaTbCA €ro CTEHKaMN Unn BXOAHbIM U BbIXOOHbLIM OTBEp-

CTUAMN BO3OyXoBOAA.
5.2 PacyeT wyma otonuTesibHbIX YCTaHOBOK
5.2.1 O6wue NnonoxeHus

OCHOBHbIMM B1gamu OTONNIEHNSA ABMSOTCS:

- CUCTeMbl BOOAHOIO OoTonneHna ¢ pagnatopamMmm Unm KOHBEKToOpaMu,
- CMCTEMbl BO3QYLLHOIo OTOMNJMEHUA;

- Tennble nonbl,

- NOTOJ104YHbIE CUCTEMBbI.
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Cuctema BOLAHOrO OTOMMEHUS sBRsieTCs Hambonee pacnpocTtpaHeHHon. OgHako
HEKOTOPblE MCTOYHUKN LLyMa CUCTEM BOASIHOrO OTOMSIEHUSA, HaNpUMep BoL4OHarpeBaTenu,
HacOCbI 1 KnanaHbl, MOryT ObITb ¥ B APYINX TUMax CUCTEM.

TunnyHaa cuctema BOASIHOrO OTOMSIEHUSI COCTOUT M3 reHepaTopa Tenna, TENsI0BON
CeTu, UMPKYNSUMOHHOIO Hacoca, krnanaHoB u paguatopoB. OnncaHne BCeEX BO3MOXHbIX
COCTaBHbIX YacTen CUCTEM C BOLAOW B KadecTBe TensioHocuTens nmeeTcs B [4]. eHepaTo-
pOM Tenmna MOXeT OblTb BOAOHarpeBaTenb (KOTenbHasi YCTaHOBKA), UK, B Cnyyae LeH-
TpanbHOro TeNfIOCHabXeHUs, TeNI00OMEHHUK C HEOBXOAMMbBIMI KnanaHaMmu.

NCTOYHMKOM WymMa B KOTENbHOW YCTaHOBKE SIBMSIETCA NPOLECC ropeHust Tonnvmea
n/vnn BEHTUNATOP CUCTEMbl nogayn Bosayxa. Lym oT nmomelieHus KoTenbHOW pacnpo-
CTPaHAETCA KaK BO3AYLUHbIM NyTEM Yepes 3aaHue (CM. 4.3), Tak U Yepes3 ero KOHCTPYKLUIO
(cm. 4.4). [lpyrne anemMeHTbl CUCTEMbI, Takne Kak Tpybonposoabl, pagnaTtopbl, cuctema
NMOHWMXEHNSI AaBNEHNS BbI3bIBAKOT rMaBHbIM 06pa3oM LLyM, pacnpoCTpaHAKLWMICA No Ten-
noHocuTtento (Boae) u/unm 4yepes KOHCTPYKUUIO 3aannsa (cMm. 4.4). [JononHUTENbHbIMK UC-
TOYHMKaMW BO3AYLUHOMO LWyMa MOTyT ObiTb BbIXMOMHbIE OTBEPCTUSA NN OTBEPCTUSA BO3AY-
Xx03a60pHMKOB. LLIlym OT yKka3aHHbIX MICTOYHUKOB MOXET pacnpoCTPaHATLCS MO NOMELLEHK-
AM 30aHUA UNn Hapyxy (B Apyrve 3gaHus). Takue cuTyaumm MoryT OblTb pacCMOTPEHbI B
cooTBeTCcTBUM C EH 12354-4".

BaxxHbIM1 MCXOOHBIMM OAHHBIMK NS MOLENW 3ByKOonepedayM B COOTBETCTBMM C
EH 12354-1 n EH 12354-2 aBnAwTcs 3HAYEHUSA 3BYKOM3ONAUUM 3M1EMEHTOB 34aHUS U

MHOEKCbl CHMXXeHUA Bl/l6paLl,I/|I/I COeMHEHU 3NIEMEHTOB 34aHusI.

5.2.2 YKazaHuMs o NPpUMEHEeHUIo

XapaKTepuCcTUKN BO3OYLLHOIO LWyMa CUCTEMbI «roperika/BofoHarpeBaTtenby» npuse-
[eHbl B pe3ynbTatax rnocneaHux uccrnenoBaHuin (cMm. npunoxeHue B). O cTpykTypHOM
LWyMe UMeeTCs MeHbLUe MHOPMAaLMKU, XOTS M3BECTHO, YTO UM Henb3si NpeHebperaTb B
cucTemMax OTOMMeHMs GONbLLION MOLLHOCTM.

CUCTEMbI MOHWXEHUS1 OABNEHUS COCTOSAT U3 TPyGONPOBOAOB, COEAUHSIOLINX BO-
[lOHarpeBaTesnb C paclmputernbHbiM 6akoM (paclumpuTeniemM), YCTaHOBIEHHbIM B CaMOM
BbICOKOM TOYKE cUCTeMbl oTonneHus. o coobpaxeHnsiM 6e30MacHOCTU UCNOSb3YT TPY-
Obl CcUCTEMbI MOHWKXEHMS OaBneHUs Gonbluero AuameTpa, YeM Apyrne TpyObl CUCTEMBDI.

Takve TpyObl OBLIYHO XXECTKO 3aKPEMMSOT B MOy BEPXHUX STaXeN 34aHusl, B CUMY Yero

“ EH 12354-4 «AkycTuka 3gaHuin. OLeHKa akyCTUYECKX XapaKTepuUCTVK 34aHuii Mo XapaKTepucTrkam nx
anemeHToB. YacTb 4. 3Bykonepegayva u3 noMeLLEeHUs Hapyxy».
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OCHOBHOE M3Iy4eHUs LWyma UCXOAUT OT nona. B MHOrokBapTUpHbIX 34aHMAX LWYM OT KO-
TenbHbIX ABMAETCA pacnpocTpaHeHHbIM ABrneHneM. Pasmepbl Tpyb TakoBbl, YTO CTPYKTYp-
HbIV WYM siBRsieTcs npeobnagatowmm.

LIMpKYNAUNOHHBIE HACcOCbl, paHee M3BECTHble Kak MCTOYHUKM CUNBHOrO LWyma, B
HacTosiLlee BpeMA NMPOmU3BOLAT C XOpoLllen 3Bykousonsumen. Ix ypoBHM 3BYKOBOW MOLLL-
HOCTW OOMMKHbI ObITb M3BECTHbI ANs1 CPABHEHMSA U UCMONb30BaHUSA B Ka4eCTBE MCXOLHbIX
AaHHbIX. [NepegaBaeMblnl LLYM MOXET pacrnpoCTPaHATbLCH Kak No BoAde, Tak 1 no paguaTto-
pamM B MecCTax W3fy4yeHus CTPYKTypHOro wyma. B 3gaHuax cpegHen BbICOTbI OCHOBHas
yacTb LWyma nepegaeTtcs no Boae. B BbICOTHbIX 3gaHusx (10 ataxen n 6onee) MoxeT Uc-
nonb3oBaTbcA 6onee 0gHOrO LMPKYNALMOHHOIO Hacoca.

TennoobMeHHUKN He ABNSATCA MCTOMHUKAMU LUyMa, HO OHW yNpaBnsaTCca Npu no-
MoK knanaHoB. CTapble Unn AONro aKcnayaTupyemble KranaHbl Takke MOryT Bbl3blBaTb
Wwym (3ByKonepegaya no TEMNSIOHOCUTESNIO N KOCBEHHAas CTPYKTypHas 3Bykonepenada ude-
pes3 paguMaTopbl 1 3NeMeHTbl 34aHns).

OgHuM n3 Hambonee 3HaAYUMbIX UCTOYHUKOB LUyMa SIBMSIETCA KnanaH, coeguHeH-
HbIN ¢ pagnaTopom. LLlym, reHepupyembli B kKnanaHe, nepegaetcs Ha pagnaTtop, KOTOPbIN
apbekTnBHO mn3nyvaet wym. [Jo Tex nop, noka HeT BO3MOXHOCTU OTAENUTb LWYM Tensno-
HOCUTENSA OT CTPYKTYPHOro LWyMa, Henb3sa paspabotatb U ahPEKTUBHO MPUMEHUTL COOT-
BETCTBYIOLLME METOAbl UCNbITaHUK [5].

lopsivaa Boga B pagmatope cama MOXET ObiTb MCTOYHUKOM LUyMa, B YACTHOCTM,

korga B Tpybax cMcTeMbl MMEEeTCst HEpPaCTBOPEHHbIV BO3AYX.
5.3 PacyeT wyma nucrtoB
5.3.1 O6wue nonoxeHus

JIndptel, B YacTHOCTW, ONA NacCaXupoB, Kak MpaBuno, NodBelleHHble Ha Tpocax
NN rMapaBnMyeckue, COCToAT M3 NOABEMHOIO MexaHu3ma, 6rnoka ynpaBneHusi, KabuHbl
nugTa, NPOTUBOBECOB, MNOABECHbLIX TPOCOB, HanpaBnsAwWMX U asepen nudTa. MNoabem-
HbI MeXaHu3Mm pasmeLlleH nMbo B MallMHHOM nomelleHuu, nbo B Konogue waxTtbl nd-
Ta.

MoabeMHbI MexXaHu3M CO BCnomMoratenbHbiM 06opyaoBaHnemM n asepbMn nudrta
ABNSAETCA OCHOBHbIM MCTOYHUKOM BO3QYLIHOrO (CM. 4.3) U CTPYKTYpHOro wyma (cm. 4.4).

Hanpasnstowme nudTa Takke MoryT ObiTb UICTOYHUKAMM CTPYKTYPHOIO LWyMa.

31



FOCT P EH 12354-5-2012
5.3.2 YKazaHuMA No NpUMeHeHUro

3Bykonepenayy BO3AYyLIHOMO LWyMa OT NOABEMHOrO MEXaHn3Ma MOXHO OLEHUTb Mo
4.2, ncnornb3ysa ypoBeHb 3BYKOBOW MOLLHOCTM 0B6opyaoBaHus . Tak Kak MallMHHbIE nome-
LLeHMs NMATOB, Kak NpaBuro, Manbl, NpeactaBnaa cobon 3aMKHYToe Hekybuyeckoe npo-
CTPaHCTBO, 3BYKOBbIE MOMs B HUX ByayT oTnuyatbeca oT anddpysHoro nons. B Takmx cny-
Yasgx ypoBeHb 3BYKOBOrO AaBfieHWsl B MOMELLEHMM UCTOYHMKA MOXET OblTb NMPUHAT YuC-
NEHHO paBHbIM YPOBHIO 3BYKOBOW MOLLHOCTK ( cM. Takke [6]).

Ynpyrue onopbl (BUOPOM3ONATOPBLI) MOABEMHOIO MeXaHu3Ma Heobxoaumbl Ans
CHWXKEHUS CTPYKTypHOro wyma [4]. [loaToMy B Ka4yecTBe HecyLllero afieMeHTa Lenecoob-
pasHO MCNoNb30BaTb MACCUBHYKO KOHCTpyKuuto. B cnydvae, korga vmeloTcs cocegHue C
MaLUMHHBIM NOMELLEHNEM NN 30aHMEM XUMble MOMELLEHUS N CTPYKTYPHbIE CBSA3U MEXay
HAMW OTCYTCTBYHOT, MOXHO MOBbICUTb 3PPEKTUBHOCTL BUOPOM30MSLMM NOOBEMHOIO Me-
XaHU3Ma ¢ NoMoLLb MaccuBHOM (6eTOHHON) paMbl NoBepx BUBpounsonsaTopos. [nsa onpe-
AeneHnsa pasMmepoB YNpyrux onop HeobxoaAMMo y4nTbiBaTb, YTO NOABEMHbLIA MEXAHU3M U
TPOCbl NPOTUBOBECOB (DanaHCMPOBOYHLIX IPY30B) ABNSAKOTCS YaCTbO 00LWEN HAarpy3ku, He
BKMtoYaroLen B ceba aguHaMmn4eckyo pabouyro Harpysky.

Hanpasnstowme A0mkHbl OblTb YCTAHOBMNEHbI HA TSHXKENbIX KOHCTPYKUMSX 34aHUS U
KPenuTbCsa TOSNbKO B MeCTax KOHCTPyKuunM ¢ 6onblunm nMmnegaHcom. [ns CHWXeHus 3BYy-
konepegayn 6biBaeT HeOBXOOMMO MPUMEHATL yrnpyrne onopbl. Hanpaesnswowme OOSMKHbI
ObITb YCTAHOBMNEHbI Tak, YTOBbLI 06ecneynTb NaBHoe ABMXKEHUE KabuHbl nugTa.

ABTOMaTMYECKME U pyYHble ABepw NudTa MoryT ObiTb UCTOYHMKAMW CTPYKTYPHOrO
lwyma. B HEKOTOPbIX Cryvasax CTPYKTYPHbIN LyM, Bbl3BaHHbIA paboTon aBepen Ha nudTo-

BOW NNOLWAAKe, ABASETCA UCTOYHMKOM BO34YLLHOIO WyMa B COCEAHUX NOMELLEHNSX.
5.4 PacyeT Wyma ycTaHOBOK BOAOCHabXeHus
5.4.1 O6wume nonoxeHus

Lym cuctembl BogocHabxeHust BKIoYaeT B cebsi BCe LyMbl KPaHOB, KranaHoB,
HacCOCOB M T. 4. NPV nogaye BOAbl, 3anofHEHNN BaHH, PakOBMH Unn 6accenHoB C NPeCcHon
Bogown. Takke paccmaTpmBatoT WyM OT OpbI3r Bogbl. LLym cnuBa Boabl 3 6a4koB 1 pako-
BMH pacCMOTpPEH faree OTAENbHO Kak LWYM CUCTEM KaHanmsauum.

TunNnYHblE MCTOYHUKM LyMa YCTaHOBOK BOAOCHAGXeHMS M BUAObl 3BYyKOnepeaayu
npuBegeHsl B Tabnuue 1.

MyTun 3ByKONEpeaaym oT yCTaHOBOK BOAOCHaGXeHUS! NoKkasaHbl Ha pUCyHKe 4.
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HcTounnk myma B cHcTeMax BoAOCHaOKeHUsA

lywm, lywm, lym,
[pacripocTpaHsomuUiics| [pacpocTpaHstomuiics| [pacpocTpaHsOmUiCs]
110 KUJIKOCTH 10 KOHCTPYKIIUU 10 BO3IYXY

P

P

Cucrema Tpybonposona

“

Onopsl
CHCTEMBI

TpyOONpoOBOIa

Omnopst
HCTOYHHKA

L]

INeMEHTHI 31aHHs

PucyHok 4 — yTn 3Bykonepegaym OoT MCTOYHMKOB LLYMa B CUCTEMAX BOAOCHAGXEHMS

[anee paccMoOTpeHbl HEKOTOpble TUMWYHbLIE CUTyaLUKW, B KOTOPbIX Heobxoammo

Y4nTbIBaTb YaCTHbIE UCTOYHUKU N MYTU 3BYKONepeaadu.

Ha pUCYyHKe 5 nokasaHbl UICTOYHUKN wymMma " nyTn 3syKonepenayun ot KpaHa Haf pa-

KOBUHOMN.

KpaH Hapg pakoBuHON

v v

CTpys BoAbl U3 KpaHa

v

Lym, pacnpocTpa- BoaayLHbIi CTpyKTYpHbIN
HSAOLLMIACA NO Xna- LyMm LyMm
kocTn
TpybonposoaHas PakoBuHa
cuctema
SnemMeHTbI kpenneHns OnemeHTbI KpenneHus BosaywiHbii
Tpy6 paKoBMWHbI Lym

v

v

OnemeHTbl 3aaHus

OneMeHTbl 30aHus

PucyHok 5 — lNyTu 3ByKONepeadayn oT KpaHa Haj, pakoBUHOM
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Tabnuuya 1 -

BOoAOCHabXeHus

I'Iepequb MCTOYHMKOB W BMAOOB 3ByKOMNepenaynm B CUCTEMaX

JOCHabXeHus

3OnemMeHTbl CUCTEMbI BO-

Cpepna 3Bykonepegauin

CpencTBo 3Bykonepeaayun B 3gaHve

Bosayx

Ctpoutens-
Hbl€ KOH-
CTPYKLMK

KnokocTtb

CmMoHTMpO-
BaHHbIN
00beKT

OneMeHTbI
KpenneHus

TpyObl

BonopasbopHbie
KpaHbl

X

X

X

X

LLInaHroBble Kpa-
Hbl

lMpoayBoYHbIE
KnanaHbl

3agBuxkn, u-
TUHTW:

- 3aMnopHble KpaHbl

- YrnoBble 3anop-
Hble KpaHbl

- obpaTHble kna-
naHbl

(*)

[poccenbHble
KnanaHbl

PenyKumoHHble
KnanaHbil:
- perynsitopbl Bbl-
MYCKHbIX KranaHoB
- AyweBble cMme-
cutenn

- perynaTopsbl
pacxoga

- aHTMBAKyyMHble
KnanaHbl

- obpaTHble kna-
naHbl

KnanaHb! 1 KpaHbl

WHble peaykum-
OHHbl€ KrnanaHsbl

(*)

(*)

Tpy6bl

CnuBHble bayvku

(LmpkynaunoHHbIe)
BOZlOHarpesaTenu,
KOT/bl

(*)

BaHHbI
[ylwesble NOAO0HbI

CnuBHble 6ayvku
PakoBUHbI

PesepByapbl

YMbIBanbHUKN

BopgoHanopHble
Hacocbl

Opyrue
WCTOYHUKMU
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Ha pucyHke 6 nsobpaxeHa cxema pacnpocTpaHeHu s Wyma A HAaCTEHHOro KpaHa.

KpaH Hag, pakoBVHOM CTpys BOAbI U3 KpaHa
Lym, pacnpo- . C -
CTpaHsioLwuiics CTPYKTYPHbIN Wym prLETy{beM
M0 XMAKOCTM

v v g

Tpy6onposoakas PakoBWHa 1N BaHHa
cuctema
AneMeHTbI KpenrneHus AneMeHTbI KpenrneHus OnemeHTbI KpenneHus Bo3agyLuHbIi
Tpy6 HaCTEHHOrO KpaHa PAKOBWHBI U BaHHbI LyMm
OnemeHTbl 30aHus OnemeHTbl 34aHus

PucyHok 6 — NyTn 3Bykonepeaaum WwymMma a1s HacTeHHOro KpaHa

Ha pucyHke 7 npuBeaeH npumMmep ruapomMacCaxHOW BaHHbI.

'mopomaccaxHas BaHHa
MmopomaccaxHble (opCyHKM CTpys Hag BaHHOW
(rngpoHacoc
CTPYKTYPHbIN LIYM BosayLlwHbI wym
'mppoHacoc Ha 'mppoHacoc 'mapoHacoc
nony Ha 1-i cTeHe Ha 2-1 cTeHe
Mon 1-9 cTeHa 2-51 cTeHa

OnemeHTbl 3gaHus

a) TpexrpaHHbIi yron 6) Cxema 3Bykonepenayim
1 — ynpyroe ocHoBaHue; 2 — nor;
3 —1-acreHa; 4 — 2-a cTeHa

PucyHok 7 — 3Bykonepegaya wyma oT ruipomMaccaHom BaHHbI
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5.4.2 PykoBoACTBO MO NPUMEHEHUI0

NcTouHMKM B cucTemMax BogoCHabxeHs 0O6bI4HO CO34atoT CTPYKTYPHbINA LLYM, KOTO-

PbIi HENOCPEACTBEHHO NEepeaaeTcsl Ha CTPOUTENbHYH KOHCTPYKUMIO UM HA MOHTaXHYHO

ocHacTky. McxogHble gaHHble (L L-) MOryT ObITb NOMy4eHbl NpU NOMOLLUM METOAO0B

ws.c?
namepeHunin, paspadoTtaHHbix Paboyen rpynnon WG7 (cm. [38], [39]). Bo MHorux cnyvasix
MCTOYHMKM CTPYKTYPHOrO LUyMa paccMaTpuBaloT Kak TOYeYHble UCTOYHUKKN. B cnydae kna-
MaHOB M KPaHOB crneayeT yyYnTbiBaTb LUYM BOAbI U ero 3Bykonepegady. B HekoTopbIx cny-
Yyasix (pakoBWHbI, MPOAYBOYHbIE KMamnaHbl) CO34aeTCA 3HAYMTENbHBbIM BO3AYLUHbIA LUYM,

KOTOPbIA MOXET OblTb OXapakTepn3oBaH YpOBHEM 3BYKOBOW MOLLHOCTU L, .

Mpun pacyeTax 3Bykonepenayun rno nyTsMm, MokasaHHbIM Ha pucyHkax 4, 5, 6 n 7,
BKMNagbl BO3AYLIHOMO M CTPYKTYPHOro LUYMOB, a Takxe BKnaj LWyma BOAbl B CyMMapHbIN

NpMBEAEHHbIN YPOBEHb 3BYKOBOrO AaBeHNs B NoMeLLeHun L, AomkHbl paccMaTpuBaTbCs
otaenbHo. CornacHo copmyne (2) L, paccuuTbiBaloT Kak cymMy BKnaaoB. B 3aBucumo-

CTM OT BUOa UCTOYHMKA M YCITOBUI 3BYKOMEpeaayn pasnuyatoT criegyowme cnyyam:

- BO3QYLUHbIN LLYM, U3MYYEHHbIN UCTOYHUKOM;

- CTPYKTYPHbIW LWIYM, NepefaHHbI Yepe3 KOHCTPYKUUIO 30aHUSA UM COeaUHUTENb-
Hbl€ 3NIEMEHThI,

- CTPYKTYPHbIV LUYM M LUYM, PacnpOCTPaHSAOWUINCS No BoAe, NepefaHHble Mo Tpy-
BonpoBoaHON cUCTEME.

Mpu paccmoTpeHun Tabnuubl 1 cregyeT NpUHUMaTL CrieayoLlmne yKasaHnsa OTHOCK-
TenbHO 31IEMEHTOB CUCTEMbI BOOOCHAOXEHMS:

a) KpaHbl 1 KnanaHbl:

1) KpaHbl N KnanaHbl 0ObLIYHO ABMAIOTCA UCTOYHUKAMWN KOCBEHHOW CTPYKTYpPOW 3BY-
kornepegayun no Tpybam u wyma BOAbl, NepedarLlmMMca 3reMeHTaMm 34aHus vYepes ane-
MEHTbI KpenneHust (XOMyTbl, 3aXXuMbl U T. 4.) (NyTn 1 n 2 Ha pucyHke 4). BcTpoeHHble kna-
naHbl camMun SABMAIOTCA NyTAMU 3ByKonepedayu. B HacTosiwee Bpems HET cTaHAapTHOro
MeToAa ANA afeKBAaTHOro OMNMCcaHUs U3ryYeHnsa CTPYKTYPHOrO LWyMa U Wyma BOAbI, a Tak-
Xe MeTtoda pacyeta 3(PeKTUBHOM 3BYKOBOW MOLLHOCTW UMW CUM B TOYKaxX COeOUHEHUS
TpybonposogHOM cucTeMbl. HekoTopas MHopMauus No pacyeTy 3BYKOBOW MOLLHOCTH
CTPYKTYPHOro wyma u wyma BoAbl npeactasneHa B [7]. B cnydyae BCTPOEHHbIX (OUTUHIOB
ANs onpeferneHns 3ByKOBOW MOLLHOCTU CTPYKTYPHOrO LyMa WM Lyma BoAbl MOXeT 6biTb

NPUMEHEH MeToA n3amepeHni no [29].
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B kauectBe npmbnuxeHnMs MOXHO paccMaTtpuBaTb He OTAefNbHble BKradbl CTPYK-
TYPHOrO WymMa U Wwyma Bofbl, a nepefadyy CyMMapHON 3BYKOBOW MOLLHOCTWU CTPYKTYPHOrO
lWyma OT 3N1EMEHTOB KpenneHnsa K aneMeHTam 3gaHus. [1na aneMeHToB KpenneHus Takoe
npubnmxeHne AOMNYCTUMO MPU MUX PacnoOSIOKEHUMN Ha OnpeaerieHHOM PacCTOSHUM OT UC-
TOYHUKA. JKCMEepUMeEHTarnbHble pesyrbTaTbl MOKa3bIBaKOT, YTO Kak MUHUMYM TpeX NOBOPO-
ToB TpybonpoBoga, cuntas OT UCTOYMHUKA LWyma, AOCTATOYHO AS1S BbINOMHEHNSA OAHHOMO
KpuTepusa. B HacTosilee BpeMsa cuctemsl, BKAoYawowme B cebsa kpaHbl, TpybonpoBoabl 1
OCHAacCTKy, MOryT ObITb UccneoBaHbl C MOMOLLBIO METOL0B U3MEPEHUN LIyMa BHYTPEHHEN
kaHanusaumm (cm. [38] n 5.5). OrpaHnyeHus, cBs3aHHble C NPUMEHEHNEM OAHHOIO METO-
Aa, 3akni4arTca B TOM, YTO MUCTOYHUK OOrmbkeH obecneunBaTb cunoBoe Bo3ByxaeHue.
Kak npaBuno, aTo nmMeeT MeCcTo B pacnpOCTPaHEHHbIX MACCUBHbIX OAHOPOAHbLIX KOHCTPYK-
LMsIX C 3hPEKTUBHON NOBEPXHOCTHOM NMOTHOCTLIO m'> 150 Kkr/M%. OTO He 03HayaeT He-
NPUMEHUMOCTb MOAENW AON1S NEerkux KOHCTPYKUMA. BO3MOXHOCTb NpUMeHeHus meTtona
AOMMKHA paccMaTpmBaTbCs B KaXXA0M peasibHOM criyvyae OTAErNbHO.

YacTb Wwyma, nepegasaemMoro no TpybonposogHon cucteme (Nytm 1 n 2 Ha pucyHke
4), NpubnmxXeHHO MOXHO oueHuTb no gopmyrne (D.6a). daHHas dopmyna ocHoBaHa Ha
meToaax unameperHun no EH NCO 3822 n moxeT npumeHATbCA Anst rpybon OLEeHKM wyma,
CO34aBaeMoro KpaHamu, B criyyasx, Korga:

- WYM He nepefaetcs KpaHoMm 3gaHuto. imeetca B BMAY BCTPOEHHbIA KpaH WUn
KpaH, YCTAHOBIEHHbIA Ha OTOANEHHOM PacCTOSAHMM OT MOMELLEHUS UCTOYHMKA Tak, YTO
co3gaBaemMasi UM 4acTb CTPYKTYPHOro wyma (nyTe 3 Ha pucyHke 4) He aBnsaeTcsa npeob-
nagatoLwmm n3nyyeHnemM B NPUEMHOM NOMeELLEHNM;

- TpybonpoBoaHas cuctema COCTOUT U3 TSXKeNbIX MeTannmyeckmx Tpyo;

- TPyObl CTAHYTbI XECTKMMU XOMyTaMMU;

- paccTosiHne Mexay KpaHOM M MepBON TOYKOW KPEensneHUs K CTEHEe HaxoamTcsa Ha
AOCTaTOYHOM PacCTOSIHUM OT MPUEMHOrO NMOMELLEHMS;

- BO3byxgaemasa cteHa siBfsieTCA MaCCMBHOWM OAHOPOLHOM KOHCTPYKLUMEN;

2) KpaHbl, YCTAHOBMEHHbIE HENOCPEACTBEHHO HA 3ANeMEeHTax 30aHus UNn pakoBu-
Hax, Takke nepegarT LyM NPUCOEAMHEHHbIM KOHCTPYKUMSAM (NyTb 3 Ha pUCYHKe 4, CM.
TaKke PUCYHKM 5 1 6). B BonbLUMHCTBE Cny4YaeB AaHHbIN LWYM SIBASETCS JOMUHUPYIOLWMM
NO CpaBHEHUIO C LIYMOM, nepegaBaembiM no TpybonpoBoaHon cucteme (Nytm 1 n 2 Ha
pucyHke 4). ITOT WyM JOIMKEH paccMaTpuBaTbCs OTAeNbHO. B coyeTaHun C KecTKumu

MAaCCUBHbIMM cTeHamu (m'> 150 kr/M%) Takoii KpaH NpUBIIMKEHHO MOXHO paccMaTpuBaTh
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KaK UCTOYHMK CMNOBOro BO30OyxaeHus. [ns nerkux KOHCTPYKUUIM Takoe npennosioxeHue
TpebyeT AokasaTenbLCTBa;

3) Ons KpaHOB, YCTaHOBMEHHbIX B pe3epByapax (BaHHa WnM yMbiBanbHUK), 6e3
HENnoOCpeaCTBEHHOIO KOHTaKTa CO CTPYKTYPOW 34aHWsA, OCOBEHHOCTM pacnpOCTpaHEHUs
lWyma npeactasneHbl Ha pucyHke 4. KombuHaumio KpaHa u pesepByapa ynpoLIEeHHO MOX-
HO paccMmaTpmBaTb KakK €OUHbIN UCTOYHUK LUyMa, XapakTepudyeMbld obLen SKBUBANEHT-
HOWM cunon. MNpu aTomM MoryT 6bITb NPUMEHEHBI MeToAbl n3mepeHuin no [39]. B HacTosiwee
BpeMSA Npou3BoSfibHas KOMOMHALMA KpaHOB M pe3epByapoB He MOXET ObiTb onpegeneHa
nyTemM MaTteMaTuyeckoro o6beanHeHNst XapakTePUCTUK KaXKAOW YacTu cucTembl. Heobxo-
ANMO NOCTPOUTL afeKBaTHYO Moaesnb (cMm. [8]).

B kaxOgon KOHKpPEeTHOM cuTyauunm HeobXxoaMMO YCTaHOBWUTb, KakOW U3 BbilLeyrnoMsi-
HYTbIX CNy4YaeB UM UX COYEeTaHue ABNSAETCA NOAXOASLWMM. XapakTepUCTUKN YacTen cu-
CTeMbl JOMKHbI ObITb onpeaeneHbl 3apaHee. NprumMepbl ydeTa XxapakTepUCTUK Kaxaon Ya-
CTW NOKa3aHbl Ha PUCYHKax 5 n 6.

MpumeyvyaHune — LLlymoBble XapaKTEPUCTUKN KPaAHOB N BEHTUMEN CyLLECTBEHHO 3aBU-
CAT OT YCNOBWUI 3KCnyaTtauun (daBrneHne, CKOPOCTb NMOTOKA, BbIMYCKHOE M OPOCCENbHbIE YCTPOM-
cTBa). HeobxoamMmo ncnonb3oBaTh pearnbHble UCXOOHbIE AaHHbIE, NMELME OTHOLLEHUE K yCro-
BUAM 3KCnnyaTtaunum;

b) Hacocbl B ycTaHOBKax BOOOCHabXeHUs SABNAKOTCA WUCTOYHUKAMW CTPYKTYPHOrO
WwymMa u wyma, pacnpocTtpaHstoueroca no soge. B cnyvyae BCTpoeHHbIX HacocoB (6e3
NPUCOEOVHEHUSA K 3fieMeHTaM 3[aHus) cnefyeT yunTbiBaTb CTPYKTYPHbIN LIYM U LUYM,
pacrnpoCTpaHAILWMIACA N0 BOAE, COOTBETCTBYOWMN nyTaMm 1 n 2 Ha pucyHke 4. Paspabo-
TaHHble A5 BCTPOEHHbIX HACOCOB CUCTEM OTOMMEHUS METOAbl N3MEPEHUN CTPYKTYPHOrO
wyma [29], pacnpocTpaHsoLwWerocs no TpyoonpoBogHON cucteme, MoryT 6bITb NpuMeHe-
Hbl ANA HACOCOB B CUCTEME BOLOCHabXeHNS.

Ecnu Hacoc nogkniodeH K anemMeHTy 34aHns, TO YYMTbIBAOT JONONHUTENBHbIN LUYM,
nepeaaBaeMbli Yepe3 KOHCTPYKLMIO HEMOCPEACTBEHHO OT Hacoca K AaHHOMY 3f1IeMEHTY
(nyTb 3 Ha pucyHke 4). JKcnepuMeHTanbHO AaHHYK 4aCTb MOXHO U3MEPUTb MeTodaMMu,
paspaboTaHHbiMn Paboyen rpynnon WG7;

C) B cny4ae manorabapuTHbIX LUUCTEPH, 6aKoB, KOTMOB U T. M. CTPYKTYPHbIA LUYM
ONUCHIBAOT IKBMBASNIEHTHOW CUMOWN U 3BYKOBOW MOLLIHOCTbIO B COOTBETCTBUM C MeToaa-
MU, paspaboTtaHHbiMn Paboyven rpynnon WG7 (cm. [39]). Lym npu KOCBEHHOW BO34YLLUHOW
3ByKonepedaye B HEKOTOPbIX Cry4vasx Takke MOXET urpaTb onpedeneHHy pornb. Ons

OLEHKN BO3AYLIHOrO Wwyma onpegensitoT L, B cooTBeTCTBMM C MeTodamu, paspaboTaH-

HbiMn Paboden rpynnon WG7 (cm. [39]);
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d) MCTOYHUKM WyMa BbITAHYTOM POPMbI (BaHHbI, MOPOMacCaXKHble YCTaHOBKU W
T. 4.) 3akpennsAwT B 6onee Yyem OAHOM MNOCKOCTU (HanpuMep, YrioBoe MOSOXeHWe BaH-
Hbl, MPUKPENMEHHON K NoNy u AByM cTeHaMm). [Npumep npueeaeH Ha pucyHke 7. B gaHHOM
crny4ae UCTOYHUKU JOSMKHbI paccMaTpUBaTbCA Kak TpeXMepHble U BKNaa KaXaoro Hanpas-
neHus crnegyeT paccMmatpuBaTb OTAENbHO (M. [9]). cxoaHble AaHHble AN TakMx UCTOM-
HWKOB MOTYT ObITb onpeaenieHbl MeTogamum namepeHun, paspabotaHHbimm Paboyen rpyn-
non WG7.

Mpu BO3aywWHOM 3BYyKOnepeaaye (cM. 4.3) 3ByKoBast MOLLHOCTb UCTOYHUKA BO3OYyLU-

Horo wyma L., uamepeHHasa nabopaTtopHbiMu Metogamu (cM. npunoxenune C), ncnonb-

3yetcs B copmyne (15). C nomowybio npubnuxkeHHon dopmynbl (16b) MOXHO OLEHUTb
3Bykonepeaadvy npu guddys3HOM none B NOMeLLEHUN UCTovHuKa. [NogobHble nabopatop-
Hble XapaKkTepUCTUKN He cogepxaT MHopMaunm o NpsMOM U BrivbKHEM 3BYKOBOM Morie
B6nn3m obopyanoBaHus, 1, criegoBaTenbHO, B JAaHHOM Cryyae OTCYyTCTBYeT crnocob onpe-
AereHnst 3ByKonepenadn K anemeHTy (CTeHa wnu non), 65mM3ko pacnonoXxeHHoMy K 06o-
pygoBaHuo. Tem He MeHee, criegyeT OTMETUTb, YTO NPU U3MEPEHUN CTPYKTYPHOro Lwyma
Npy TPEXNIIOCKOCTHOW YCTaHOBKE KOCBEHHAs BO3AyLUHAs 3Bykonepenada AOSMKHA YYUTbl-
BaeTcs.

Mpn cTpykTypHOW 3ByKonepegade (cMm. 4.4) cymma nepBbiX OBYX craraembix

Lysc +Dc; B dopmyne (18a) npeacraenset coboii ypoBEHb MOLLHOCTM CTPYKTYPHOTO Luy-

Ma, nagaroLlero Ha CTPOUTENbHbIA 3fIEMEHT | B MOMELLEHUN UCTOYHMKA. [JaHHbIN ypOBEHb
MOLLHOCTW, HasblBaeMbli nepefaHHbiM YPOBHEM MOLLHOCTU 3feMeHTa i, MOXeT ObiTb

OLeHEH MO YPOBHIO NepefaHHON MOLHOCTKM L, ; COOTBETCTBYIOLEN HecyLen NpuemHou

nnute, namepeHHomy B nniabopatopun (cm. D.1.2);

€) BO MHOMMX Criyyasix cTpyst Boabl (Hanpumep, Ha BbIXO4e M3 Aylla UM KpaHa),
OpbI3rn Ha cTeHKax 6accenHa, BaHHbI UM HA MOBEPXHOCTM BOAbI MOTYT Bbi3blBaTb Npeob-
naparoLwmn CTPYKTYPHbIM MU BO3AYLWHbIA WYM. 10 BO3MOXHOCTU, BKNag WyMa OT Kaxgo-

ro U3 yKasaHHbIX MICTOMHUKOB CrnefyeT paccMmaTtpuBaTbh OTAEMNbHO (CM. PUCYHKK 5, 6 1 7).
5.5 PacyeT wyma BHYTpeHHEeN KaHanuM3auumu
5.5.1 O6wue nonoxeHus

KaHanusaunoHHble CUCTEMbI COCTOSIT U3 KOMOMHauuM Tpyo ¢ TPOMHMKaMK, OTBOAa-
MW, COEOUHEHUSIMU, YCTAHOBMEHHbIMM Ha CTPOUTENbHbIX KOHCTPYKLUMSIX MOCpeacTBOM

KpenneHusl (4acto C MOMOLLbI0 XOMyTOB). Bubpauus, Bbi3biBaemMas OBMKEHMEM MOTOKa
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nnNn nageHvem BoApl B Tpybax, nopoxaaet nubo Bo3ayLWHbIM LWyM, MO0 nepegaeTcs Ha
KOHCTPYKUMW (CTeHbI, Nonbl). NS CHWKEHNS CTPYKTYPHOro Lwyma HeobxoauMo MUCNofnb30-
BaTb cneuunarnbHble YCTPOMUCTBA KpenneHus (cm. [9] n [10]).

Mpn KOCBEHHON 3ByKOMepeAaye BO3AYLUHbIA U CTPYKTYPHbIV LLIYM M3MEPSIOT B CO-
oTBeTCTBMM C [38] C NOMOLLBIO cneynanbHoM ycTaHoBKM (CM. npunoxeHne D). Onpegens-

0T AB€ BENNYUHBI: NPUBEOEHHbIN YPOBEHb 3BYKOBOIO AABMEHWUsi BO34yLIHOro wyma L, u

XapaKTePUCTUYECKUA YPOBEHb 3BYKOBOIO [ABMEHWUSI CTPYKTYpHOro wyma L., npumeHu-

sc )
Mble ONS yKasaHHOW 4acTu KaHanu3aumoOHHOW CUCTEMbl U KOHKPETHOro metoda Kpenne-
HUs. KaHanu3aunoHHble Tpybbl, Kak NpaBumo, CBA3aHbl C HECYLLIEN CTEHON Yepe3 ABe TOouY-
KW KpenmneHus, pacrnosioXXeHHble ApYyr OT Apyra Ha 3Ha4uTeslbHOM pacCTOSHUU U paccMmart-
puBaeMble Kak HeB3aumogeucTByowme. MNpn 3TOM NpeanonioXXeHUn UCTOYHUK CUMTAalOT
OOHOTOYEYHbIM. Takne ncxogHble AaHHble MOryT BblTb UCMOMb30BaHbl ANs pacyeTa CTPyK-
TYPHOro 1 BO34YLIHOro (CM. 5.5.2).

Ctanpgapt [38] He pacnpocTpaHATCA Ha cregylwme COCTaBHble 4acTu
KaHann3auMoHHbIX CUCTEM: PaKOBWHbI, YHWTa3bl, BaHHbl, BOAOOTBOAblI WM aKTUBHbIE

YyCTaHOBKM (Hacochbl).
5.5.2 PykoBoACTBO MO NpUMEHEeHUI0

ypOBeHb MOLHOCTM BO34YyLIHOro Lwyma LW n XapaKTepI/ICTI/I‘-IeCKVIﬁ YPOBEHb
3ByKOBOI2 MOLLHOCTU CTPYKTYPHOIro LwymMa LWSc MoryT ObITb paccynTaHbl MO [OBYM

BeNnu4nHam, onpegeneHHbiM no [38], ¢ nomouubto oopmyn (C.1) n (D.8) B npunoxeHunax C
n D HacToduwero ctaHgapTa.

MeToa pacdeTa 3Bykonepenaun BO3AYLWHOro wyma usnoxeH B 4.3. C nomoLlbto
npubnmxkeHHon dopmynbl (16b) oueHnBaroT 3Bykonepedady npu uddy3HOM 3BYKOBOM
nosie B NOMeELLEHNN UCTOYHMKA (CM. Takke npunoxeHue C).

MeTon pacdeta 3ByKkonepegayn CTPYKTYPHOro wyma uanoxeH B 4.4. OnopHbIiM
3NEeMEHTOM, KaK NpaBuno, siIBMseTCAa OAHOpOAHAas nnuTa, MexaHnyeckasa noaBMXHOCTb KO-
TOPOWN MOXET BbITb onpeaeneHa Nno MexaHM4eckom NOABMXHOCTM BECKOHEYHOW NITaCTUHbI
(cm. F.3.1). lMNpegnonarad CUoOBOW XapakTep WMCTOYHWKA, ero MexaHUYecKyk MoOBUX-

HOCTb MPVHMMAIOT B Ka4yecTBe (BbICOKOro) OrnopHoro 3HaveHuns Y, . =10°m/H-c, yctaHas-

s, ref

nvBas TeM caMbiM CBA3b BENMUYMH NpuUnoxeHuda D ¢ I'IOE,BVI)KHOCTbI-OYi B COOTBETCTBUU C

npunoxeHuem F.
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Ecnn n3BecteH ypoBeHb CTPYKTYPHOW YyBCTBUTENBbHOCTM OT MOHTaXXHOW CTEHbI K

NMOMeLLEeHNO L (M3mepeHHbIN, Hanpumep, no [38]), TO CyMMapHbI NPUBEAEHHbI YpO-

SS,situ
BEHb 3BYKOBOIO AaBMNeHUst MOXeT OblTb paccymnTaH no popmyrne

Lp,n,S = LWs,c + LSS,situ _3417 +1O|g f 2a (21)

5.6 PacyeT wyma Apyrux BUAOB UHXXEHEePHOro o6opyaoBaHus
5.6.1 O6wue nonoxeHus

K apyrum Bugam mHXeHepHoOro o6opyaoBaHMst OTHOCSTCS MyCOPOMPOBOAbI, KOTIbI,
HacoCbl, aBTOMaTU4YECKM OTKPbIBAaeMble BOpoTa (LnarGaymbl) aBTOCTOSIHOK U Apyroe 6bi-
ToBOE 06opyaoBaHMe. Bo MHOMMX crnyyasix pacyeT Lyma Takoro poga obopyaoBaHuUst Mo-
XeT OblTb aHanornyeH pacyeTy ANs PacCMOTPEHHOro Bbille 06opydoBaHMs. XOTs, Kak
npaBuno, ANns GbITOBOM TEXHUKM HET HOPMATUBHbIX TPeGOoBaHWIA NO LYMYy BHYTPU KBapTup,
HEeKoTopble U3 BMOOB ObITOBON TEXHWKM, HanpuMMep NOCyOOMOEYHblE M aBToMaTU4eckune
CTUpanbHble MallVHbl, PACCMOTPEHbI B HACTOSILLEM pa3fene.

LLlyM nocyaoMoeyHbIX MallvH pacCcMaTpuBaloT B MOMELLEHUSIX, TAe OHW YCTaHOB-
NeHbl, T. K. UHTEpeC NPeAcTaBnseT NULLb NPSIMOe U3nydYeHne Bo3ayLHOro wyma. KocBer-
Hasi BO3dylUHasi 3Bykorepedadya B Opyrne MoMeLeHUs1 He3HaunTenbHa. YpoBeHb Liyma
CTUpanbHbIX MallVMH B MOMELLEHWUN, TAe OHM YCTaHOBMEHbl, 0OYCroBneH B OCHOBHOM BO3-
AyWwHbIM Wwymom. OgHako criegyeT y4ecTb, YTO 3HaYMTENbHbIA YPOBEHb LyMa B CMEXHbIX

NMOMeLLLEHNSIX MOXET ObITb 0BYCrOBIIEH 3ByKonepeaaven CTPyKTYpHOro wyma.
5.6.2 PykoBoasiume ykasaHus

YpoBeHb 3BYKOBOM MOLLHOCTM L, MOCYAOMOEYHbIX M CTUPanbHbIX MalUH MOXET

ObITb OnNpederneH B COOTBETCTBUMU C MEXAYHapoAHbIMWU CTaHAapTamu (COOTBETCTBYHOLLME
yact MOK 60335-2 ).

CTaHOapTHbIX METOOOB pacyeTa CTPYKTYPHOro wyma He cyuiectByeT. MmeroTcs
NPeanoXeHUs Mo UCMOMNb30BaHMIO MeToAa NMPUEeMHON MNAAacTUHbI AN onpeaeneHns 3KBu-
BaneHTHOro ypoBHSA cunbl. ViccnegoBaHust nokasanu, YTO CONPOTUMBIEHWE UCTOYHUKA Ha
HM3KNX YactoTax (Hanbonee BaxxHasd 0bnacTb YaCTOTHOrO AuanasoHa) NnogobHO nMmneaaH-
Cy cocpeaoTodeHHon maccbl 06bl4HO oT 5 oo 10 kr [11]. Kak ykasaHO B npunoxeHum F,
AaHHOW MHpopMaLUKn 4OCTaTOYHO ANSA OLEHKN YPOBHS 3BYKOBOW MOLLUHOCTU CTPYKTYPHOrO

LymMma NCTo4YHUKa LWS’C N COOTBETCTBYHOLLNX BEJTMHNH ONA KOSd)CbVILWIGHTOB CBA3N.

" M3K 60335-2 Mpubopbl SnekTpryeckne GbITOBOTO 1 aHaMOM4YHOro HasHaueHusl. Be3onacHoCTb.
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Kak npaBnno, Kakon-nmbo NpoMeXyTOuHbIN 3BYyKONepeaaowmnn aneMeHT npu pabo-
Te ObITOBOM TEXHWKM OTCYTCTBYET, HO MHOrAa MPUMEHSIIOT 3BYKOU3ONUPYIOLLNE KOXYXU
UNKN ynpyrme onopsl.

Bo3gylwHbi wym GbITOBOM TEXHUKM CO34AEeTCHA rMaBHbIM 06pa3oM B MOMELLEHUN,
roe HenocpeacTBEHHO YCTaHOBMEHO AaHHOoe obopyaoBaHue. Ha goctatoyHoM paccTos-
HUW OT UCTOYHUKA (B cnyyae pesepbepaunoHHOro nNond) B kKa4eCTBe OLEHKN NpUBeaeHHO-
rO YPOBHS 3BYKOBOIO [AaBfIEHNS MOXHO NPUHSATbL YPOBEHb 3BYKOBOW MOLLIHOCTU UCTOYHWUKA,
YMeHbLUEeHHbIN Ha 4 ab.

YpoBeHb CTPYKTYPHOro wwyma onpegenstoT no 4.4.1 ¢ koadpdpumuneHTtom npeobpa-
30BaHNA CTPYKTYPHOrO LWyMa B BO34YLUHbIVA, onpeaensieMbiM B COOTBETCTBUM C NPUSIOXe-

Huem F.

6 HeonpepeneHHOCTb pacuyeTa

HeonpeneneHHOCTbL pacyeTa YPOBHEW LUyMa MHXEHEepHoro obopyaoBaHus B 3aa-
HUAX, 3aBUCUT OT BXOAHbIX AaHHbLIX 06 UCTOYHMKAX U CTPYKTYpaX, CIOXHOCTM MOLENNPY-
eMon cuTyauuu, npeobnagarlwmx MexaHM3MOB 3BYyKOMepenaynm U COOTBETCTBYHOLLErO
AnanasoHa YactoT. CnegyeTt oTnvMyaTbh HeonpeaeneHHOCTb NCXOOHbIX AaHHbIX 06 UCTOou-
HUKE WyMa M HeonpeaeneHHOCTb pacyeTa 3Bykonepedayn. 3HayeHusi yKasaHHbIX He-
onpeaeneHHocTen dyayT oTnMYaTbCsa B 3aBUCUMMOCTM OT Buaa obopyaoBaHuns, HO Konn4ye-
CTBEHHOM MHOopMaUmn 06 3TOM NoKa ele HegOCTaTOuHO.

O6006LLEeHHbIM NokasaTenemM HeonpeaeneHHOCTU sBNFeTCa paclumpeHHas Heonpe-
AENEHHOCTb OLEHKN OOHUM YMCITIOM (KOPPEeKTMPOBaHHbIX Mo A unu no C ypoBHEN Lyma),
KoTopas npu KoaduumneHTe NoKpbITUS 2 MOXET ObiTb paBHa 40 5 Ab ANs NCXoaHbIX AaH-
HbIX 06 MCTOYHUKE WymMa U 5 ob ons pacyeTHbIX 3Ha4YeHun 3Bykonepeaayn. Npu npeano-
naraeMmom He3aBMUCUMOCTW 3TUX COCTaBMSAIOWMX CyMMapHasi HeonpeaeneHHOCTb, Takum
obpasom, byaet gocturatb 7 Ab. OCHOBbIBaAsiCb Ha ONbITE€ MPUMEHEHUSI COMOCTaBUMbIX
pacyeTHbIX Moaenewn, B Tabnvue 2 npeacTaBneHa oueHKa HeonpeaeneHHocTn Ans pas-
HbIX TUMOB MCTOYHMKOB LWyMma. [Nsa yTOUYHEHUs U AeTanusauun npuBeaeHHbIX B Tabnuue

HeOI'IpeD,eJ'IeHHOCTeﬁ HeobxoAnMbl 4OMNOSNTHUTESNbHbLIE NCCIEA0BaHNSA N CpaBHEHNA.
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Tabnmnua 2 — OOwas oueHKka paclMPEHHON HeonpeaeneHHOCTU ANSA pasfUYHbIX

BNOOB NHXEHEPHOIo O60pyﬂ,OBaHVIFI 30aHnNA

HeonpepeneHHoOCTb
Twn UCTOYHMKA NCXOOHbIX AaHHbIX
06 nctovHuke, ob

HeonpegeneHHoOCTb

MpumevaHns
3Bykonepegayu, ab

Bonee HM3kne 3Haye-
HUS MoryT 6bITb Npu

Bce Tunbl 5 5 MacCCUBHbIX CTPOU-
TeNbHbIX KOHCTPYKLN-
ax
CucteMbl BeHTURALUK 2 2
CucTtembl oTOMMNeHns 3 4
JIndpToI 4 3
YcTaHoBKU 3 5
BOIOCHa0XeHus
BbiTOBLIE NPUBOPLI U 3 3
obopygoBaHue
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MpunoxeHne A
(obsi3aTenbHoOe)

Mepe4yeHb OCHOBHbLIX 0603Ha4YeHNIN

Tabnwunua A.1-TllepevyeHb 0603Ha4YEHUI

Ob6o3HayeHune BenunyuHa En. nam.
A OKBMBarneHTHasa nnowaib 3BYKOMOrnoLweHns 2
NPUEMHOro nomMeLLeHns
CtaHpapTHas aKBMBarneHTHas nnowanb 3BY- 2
el KomormnoLleHusi, paBHas 10 m? M
A, OKBMBarneHTHasa nnowaib 3BYKOMOrNoweHns W2
nomMeLLeHNsa NCTOYHNKA
Co CKopocCTb 3ByKa B BO3gyxe m/c
PacctosiHme mexay anemeHToM, wusny4vato-
d LWMM LWYM, U KOHTPOSIbHOW TOYKOM B MoMeLlle- M
HUW; AnamMeTp BO34yxoBoda
MpuBegeHHas pas3HOCTb YPOBHEW MpU KOC-
D, s BEHHOW BO34yLLUHOW 3BYyKOMepegaye depes Cu- nb
cTeMy S
D,, MoTepn nNpu 3ByKOMepegaye 3reMeHTOM i 0B
' CUCTEMBI
[MoTepn 3BYKOBOW MOLLHOCTU A1 OTBEPCTUM
D, i BO34yx0BO4a WM YCTpPOWCTBaA Mpu 3ByKonepe- nb
Aayve CHapyXu BHYTPb
[MoTepn 3BYKOBOW MOLLHOCTU Of1s1 OTBEPCTUN
D, o BO34yxXOBO4a WNU YCTPOMCTBA Mpu 3BYyKonepe- nb
Aade U3HYTPU Hapyxy
D, 3ByKonepenaya afIEMEHTY i B MNOMELLEHUN 0B
' NCTOYHMKA
D. BHoCcuMbIE noTepwu rnywmTensa wyma wunu 0B
' ApYrvx anemMeHToB BO34yxoBoaa
D, KoahdpmumneHT  3BYKOM3ONAUMW  3BYKOBOM 06
MOLLIHOCTU KOXXYXOM (OrpakgeHuem)
D., KoadppmumneHT cBA3M UCTOYHMKA, yCTaHoB- 06
' NEHHOro Ha HecyLeM aremMeHTe 34aHuns i
KoadhdpuumneHT npeobpasoBaHusi CTPYKTYPHO-
Daai ro wyma B BO34YLIHbIN OS5 HecyLllero afieMeH- ab
Ta i
D MHOekc  HanpaBfeHHOCTW  M3ny4YaloLero 06
e arIeMeHTa UM UCTOYHUKA B MOMeELLEeHUN
e Yncno anemMeHToB MeXay noMeLleHnem uc- i
TOYHWMKA U NPUEMHbIM MOMELLEHNEM
E OHeprus konebaHunm anemeHTa i, BO3OYX- [k
ha AEHHasi BO3OYLWHbIM LYMOM
E OHeprus konebaHunm anemeHTa i, BO3OYX- [k
- AEeHHas CTPYKTYPHbIM LLYMOM
f CpegHereomeTpunyeckass 4acTtota Morfochl My

4acTtoT
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[MpodomkeHue mabnuubi A. 1

O6o3HaveHune BenuunHa Eq. nam.
K CpegHaa no 4yacTtoTe nepexogHas OuHaMu- H/M
" YyecKasi XXeCTKOCTb YNnpyrom onopbl m
I F,J‘II/IHa areMeHTa, M3MepeHHas BOOfMb Oce- M
BOW NIMHMM BO3[yXoBoJa
l o OnopHas agnuHa, |, =1m M
CyMmapHbIM npuBefeHHbIM YypoBeHb 3BYKO- | OB OoTHocu-
L, BOro AaBneHus B NMOMELLEHUN OT BCEX UCTOYHU- TenbHO
KOB 20 mkla
CyMmapHbIM  CTaH4apTM30BaHHbIM  ypoBeHb |  Ab oTHocu-
Lor 3BYKOBOrO [aBrieHNs B MOMEeLLEeHUN OT BCEX UC- TenbHO
TOYHUKOB 20 mkla
[MpnBegeHHbIN ypoBEeHb 3BYKOBOro AaBneHus | ab oTHocu-
Logi Wwyma, nepefaHHbl Yepes Tpyby unm Bo3gyxo- TenbHO
BO OT UCTOYHMKA i 20 mkla
lMpunBeOeHHbLIN ypoBeHb 3BYKOBOro AaBneHus | Ab oTHocu-
Lo BO3YLLUHOro WyMa, nepefaHHoro 4epes KOH- TenbHO
CTPYKLMIO 34aHUS OT UCTOYHMKA | 20 mkla
lMpuBeaeHHbIM YpoBEHL 3BYKOBOIro AaBneHus | ab oTHocu-
Los CTPYKTYpPHOro wyma, nepefaHHbli 4Yepes KOH- TenbHO
CTPYKUMIO 30aHNA OT UCTOYHMKA K 20 mkla
ab oTHoCK-
L, YpoBeHb 3BYKOBOroO aBrieHUS] B NOMELLLEHUN TeMBHO
WCTOYHMKA W/MNK CHapY>Xn BO3ayxoBoaa 20 mkMa
lMpuBeaeHHbLIN YpOBEHL 3BYKOBOIrO AaBneHust | ab oTHocu-
B MPUEMHOM MNoMeLLeHUN, 0BYCNOBIEHHbIN BO3- TenbHO
(I OyxgeHnem anemMeHTa i B MNOMELLEHUN UCTOM- 20 mklMa
HUKa 1 nepefaHHbIN N3nyyarLemy rieMeHTy |
B NpMEMHOM NOMeELLEHNN
lMpuBeaeHHbLIN YpOBEHL 3BYKOBOIro AaBneHust | ab oTHocu-
CTPYKTYPHOrO wyma B MPUEMHOM MOMELLEHUN, TenbHO
CO3[JaHHbIN UCTOYHMKOM, YCTAHOBMEHHbLIM Ha 20 mkla
Losii HecylleM 3feMeHTe 30aHus i B MOMeLLeHUn
WCTOYHMKA, M NepefaHHbIi OT BO30YXOEHHOro
arieMeHTa i B NOMELLUEHUN UCTOYHMKA U3ny4ya-
oLLEeMY 3fIEMEHTY | B MPUEMHOM MOMELLEHUN
- ab oTHocu-
YpoBeHb 3BYKOBOW MOLLUHOCTM WCTOYHUKA
Lo L BO34YLLUHOrO Wwyma TenBeHO
1 m-Bt
. b oTHocu-
Ly i YpoBeHb 3ByKOBOW MOLLHOCTWU Ha BXo4e BO3- TeMbHO
AyxoBsofja 1 M-BT
. ab oTHOCHK-
YpoBeHb 3BYKOBOW MOLLHOCTM Ha BbIXoAe
L o BO34yXx0Boaa TenBHO
1 mBT
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lNpodomkeHue mabnuub! A.1

46

O6o3HayeHne

BenuynHa

En. nam.

I—W,unit

ypOBeHb 3ByKOBOl71 MOLLHOCTU MOAyIA

ab oTHOCK-
TenbHO
1mBT

LVVS,C

YpoBeHb 3BYKOBOW MOLLHOCTM WCTOYHMKA
CTPYKTYPHOrO Wyma

b oTHOCK-
TernbHo
1mBT

LWs, inst

YpoBeHb 3BYKOBOWM MOLLHOCTU CTPYKTYPHOrO
lwyma, nepefaHHoOro Hecyllemy 3neMeHTy, Ha
KOTOPOM OH YyCTaHOBMeH (nepegaHHasi MOLL-
HOCTb)

ab oTHOCK-
TenbHO
1mBT

nOBerHOCTHaFI NNOTHOCTbL 3NIeMEeHTAa i

Kr/ M2

Yncno anemeHToB i B NMOMELLEHUN UCTOYHU-
Ka, y4yacTBYylOLIMX B 3ByKOnepegade; YMCro uc-
TOYHWUKOB LLIYMa, CBSI3aHHbIX C nepeaadent wyma
no BO34yXO0BOAY, YACMO YNpyrnx onop

Yucno anemeHToB | B NPMEMHOM MoOMeLLe-

HUK, y4acTBYIOLLMX B 3ByKONepegaye; Yncro uc-
TOYHMKOB BO3YLLUHOrO LlyMa; YMCNOo OTBETBNe-
HUW BO34yXxoBoAa

Yncno NCTOYHMKOB CTPYKTYPHOTO Lyma

KoathpmumneHT HanpaBneHHOCTU W3nyyYyeHus
3NEMeHTa

OPDEKTUBHBIN  KOIPPUUNEHT HanpaBrieH-
HOCTW UCTOYHUKA C y4eTOM BnMXKHEro 3ByKOBOIO
nosis

CpepnHee paccTtosiHMe OT MOBEPXHOCTU WUC-
TOYHMKA 00 SNEMEHTA |

3ByKOM30NAUUS INEeMeHTa 34aHns i

3Bykomnsonsumsas nobo4vHoro Lwyma OT ane-
MEHTa | N3 NOMELLEHNSA UCTOYHMKA K INTIEMEHTY |
B NPUEMHOM MOMELLEHUN C OMOPHbIM 3HAYEHU-
em nnowaan S, =10 m°

3ByKOM30ONAUMS BO3aAyxoBoda MpwU 3ByKore-
pefade CHapyXu BHYTPb

3ByKOM30ONAUMS BO3aAyxoBoda MpwU 3ByKore-
pefaye U3HYTPU Hapyxy

Mnowanb nepeoro anemeHTa (i =1) cuctemsl
3Bykonepeaayv B NOMELLEHNM UCTOYHMKA

Mnowanab OTKPbLITOrO KOHLIA BO34yX0BOAa

Mnowanb BO3GY)XOEHHOro anemMeHTa i unu
HecyLlero afiemMeHTa i B NOMEeLLEeHNN NCTOYHMKA

Mnowaab BO34yXoBOA4A, HaxogsLlasics nopg
BO3OECTBMEM LUyMa B NMOMELLEHMU




FOCT P EH 12354-5-2012

OkoHyaHue mabnuuybi A.1

O6o3HayeHne BenuunHa Ea. nawm.
Mnowaab BbIXOAHOrO MONEepevYHoro ceyeHuns
Seid 4yacTu, Haxogdawascs noj BO3gencTBMeM Lyma m?
B MOMELLEHNN
Mnowaab nonepevyHoro cevyeHns BO3ayxoBo-
Seiu Aa Ha BXo[e 4acTu BO3[yx0oBoAa, HaxoasALascs m?
noj BO3AENCTBMEM LUYyMa B NOMELLEHUN
S CyMmmapHass nnowafb orpaxgawowmux no- e
! BEPXHOCTEN NoMeLLeHUs
T Bpemsa pesepbepaunn; CMMBOM TPaHCMOHU- c
poBaHWs BEKTOpa
CranpapTtHoe BpeMS pesepbepaunu;
T Ty =05 c
ref !
Bpemsa cTpykTtypHOn peepbepauun anemeH-
> Ta | c
v O6beM nomeLLeHus M°
3ByKOBasi MOLLHOCTb CTPYKTYPHOro LUyma,
Wiy nepegaHHas MCTOYHUKOM B OMOPHbIA 3NeMEeHT BT
30aHus i
W 3ByKOBas MOLLHOCTb BO3[YLUHOMO LWyma, na- BT
et JaloLLLEero Ha aneMeHT i
3BYyKOBasi MOLLHOCTb UCTOYHUKA CTPYKTYPHO- BT
* ro wyma
v MexaHun4yeckass NOABMXHOCTb (=1/Z) (KOom- M/H-c
nnekcHasa BenvyuHa)
Re{Y,} PeanbHasi yacTb NOABMXHOCTU 3fieMeHTa i B WH-C
TOYKe BO3OYyXOeHNs
7 MexaHnyecknn nmnegaHc (KoMnnekcHasi Be- H-c/m
nnymnHa)
CHWXeHne ypOoBHS 3BYKOBOW MOLLHOCTU eau-
ALY\, Huuen obopyooBaHUA WNU eOUHULEN OJIMHbI ab
anemMeHTa
ALY CHWXeHne ypoBHSI 3ByKOBOW MOLLIHOCTW ane-
Wi . LI,B
’ MEHTOM i
Q TenecHbIn yron, B KOTOPbIA NPOUCXOOUT U3- pan
nyvyeHve
KoaphdpumumneHT 3BYKOMPOHULLAEMOCTU  arne-
b MeHTa i Ans sosgywHoro wyma; R, =-10Ig7, i
o KoadhdpuumneHT manyveHms cBoOOAHbLIX W3ru- ]
' OHbIX BOJIH 3fIEMEHTA i
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MpunoxeHne B
(cnpaBo4HoOe)

MUcToYHUKHN BO3AYyLWHOro wyma B cuctemax BeHTUNAUnMun

B.1 YpoBeHb 3BYyKOBOW MOLHOCTU BEHTUNATOPOB

YpoBeHb  3BYKOBOMW MOLLHOCTH BEHTUNATOPOB  [OJMKEH yKasblBaTbCS
Npon3BOAMTENAMM B TEXHUYECKON LOKYMEHTALUMN Ha BEHTUNATOP B COOTBETCTBUM C [40],
[42]. CnpaBOYHMKM M PYKOBOACTBA MPenoCTaBNAT pasfiMyHble MEeTOAbl OLEHKN YPOBHS
3BYKOBOM MOLLHOCTU BEHTUMSATOPOB, MOSflydeHHble Ha OCHOBE 3KCMepUMEHTasbHbIX U

TeopeTnyecKnx nccnegosaHunim (CM., Hanpumep, [1]).

B.2 YpoBeHb 3BYKOBOW MOLYHOCTU NOTOKOBOIO LUyMa

YpoBeHb 3BYKOBOW MOLLHOCTM LWymMa, FEeHepMpyemMoro MOTOKOM BO3dyxa Ha
KnanaHax, pewleTtkax, gemndepax, rnywnTensax, pasnuyHbIX YacTsax BO34yXOBOAOB,
MOXeT 6bITb n3amepeH B cooteeTcTBumn ¢ EH MCO 7235. B cnpaBoYHMKax U pykoBoAcCTBax
COAEPXKUTCA MHOXECTBO METOLOB pacyeTa YpPOBHS 3BYKOBOW MOLLYHOCTM MOTOKOBOIrO
lWyma, reHepupyemoro pasfuyHbiMW 3fieMeHTaMu BEHTUNSALUMOHHbIX CUCTEM (CM.,
Hanpumep, [1]). OgHako 3BykOBas MOLLHOCTb MOTOKOBOrO LWymMa 3avactyio 6onblue
3aBUCUT OT NONOXEHUA 3rIeEMeHTa B cucTemMe (B3aMMOOENCTBUA MeXAY dreMEeHTaMn), Yem

OT CBOWCTB CaMOrro afieMeHTa.
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MpunoxeHune C

(cnpaBo4HoOe)
MCTOYHMKM BO3AQYLUHOrO Wyma
C.1 ACTOYHMKM Wyma

C.1.1 UHxxeHepHOe oGopyaoBaHMe rmapoMacca)XHbIX BaHH
CTPYKTYpPHbIA M BO3AYLUHbIA WYM MHXEHepHOro obopyaoBaHust rMApOMacCaXHbIX
BaHH M3MepPST B COOTBETCTBUM C [39] B crneumanbHOW ycTaHOBKe (CM. npunoxeHue D).

Bo3gylwHbI LIYM XapakTepu3yeTCca YPOBHEM 3BYKOBOW MOLLUHOCTWU L, U MOXeT ObITb

paccynTaH no 4.3.

C.1.2 Cncrtembl KaHanusauum
CTPYKTYPHbIA 1 BO3AYLUHbIA WYM NpMBOPOB CUCTEM KaHanusauum U3MepsitoT B CO-
oTBETCTBMM C [38] B cneumanbHOM ycTaHoBKe (CM. npunoxenue D). Bo3aywHbii WwWym Bbl-

paxalT npuBeaeHHbIM YPOBHEM 3BYKOBOro AaBnenus L.,. Takon meTon onpeneneHus

LyMa NPUMEHNM K y4acTkaM CUCTEeM KaHanusauuu, kak npaBunio, OSIMHON OKOSo 3 M.
YpoBeHb 3BYKOBOW MOLLIHOCTU BO3AYLUHOMO LWyMa ANs yKasaHHOro y4acTtka paccyu-

TbIBAKOT MO hopmyne

A'ef
4

®opmyny (C.1) npumeHsaT npu pacdetax no 5.5.2.

L, =L, +10lg— =L +4. (C.1)

C.1.3 OTtonuTesnbHbIe CUCTEMbI

[na KOTNnoB C ropenkamu n nNpuHyguTenbHOW nogayen BO3ayxa, UCMOJSib3yeMbIX B
OTOMUTENbHbIX YCTAHOBKax, COOTHOLLUEHWE Mexdy HOMWHAaNbHOW MOLWWHOCTbIO P, kBT, u
KOPPEKTUPOBAHHLIM MO A ypOBHEM 3BYKOBOW MoluHoctu L, ABA, Bbipaxaetca dopmy-
now [12]

Lyr =57+12IgP. (C.2)

MorpelwHocTb pacyeTa no gopmyne (C.2) coctaBnsaeT + 5 ABA npu 3HauMTENBHON
BeSIMYMHE HM3KOYACTOTHbLIX COCTaBNAOLLMX.

Y Kotnos, 060pyAoBaHHbIX CUCTEMOWN BbITSKKA, BO3MOXHO CHU3UTb KOPPEKTUPO-

BaHHbIN MO A ypoBeHb 3BykOBOMW MoLHocTU o 20 abA.
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C.2 3Bykonepenaya B NOMeLLEHUN UCTOYHMKA

Ecnu nctouHmkn wyma pacnonoxeHbl B6NN3N 31EMEHTOB 34aHMs, TO OLEHKA YpOB-
HSA 3BYKOBOrO AaBfeHuUsi MOXET OblTb NPUHATA PaBHOW YMUCNIEHHOMY 3HAYEHWUIO YPOBHS
3BYKOBOW MOLLHOCTW.

[nsa Bo3QyLWHOrO WyMa TOYEYHOro UCTOYHMKA TEOPETUYECKN NokasaHo [13]:

- Npu 6NN3KOM PacnoNIOXKEHUsT TOYEYHOTO UCTOYHUKA K CTEHE MpsSIMOE U3nyveHue
aBnseTca npeobnagaroWwnumMm, U 3BYKOM3ONAUMSA CTeHbl Npu auddy3HOM none He aaet
[OCTOBEPHOM OLEHKM 3BYKONepeaayn LWyma Yyepes CTeHy;

- B Crly4ae CUNIbHOW HarnpaBfieHHOCTU UCTOYHMKA JTOKanbHOEe BO30OYXXOEHME CTEHbI
CXOXE C MexaHU4eckMM BO3DOyxgeHuem v cnenyet cobnogaTb OCMOTPUTENBHOCTb, OCO-
GEeHHO Ha YacToTax HMXe KPUTUYECKON YaCcTOThbl CTEHbI.

OTO nokasbiBaeT, YTO NpU 3HAYUTENBHON UHTEHCUBHOCTU NPAMOro u 6numxHero no-
nen NCTOYHUKOB 3ByKOmnepeaayva He MOXeT ObITb KOPPEKTHO OLEHEHA BENUYMHAMM, MOIy-

YeHHbIMK AnA AnddysHoro nons (R, , D, ;). B aTom cnyyae TpebyeTcsa NpoBOAUTL OLEHKY

ij !
3BYKOU30MsiLMK, paspabaTbiBas COOTBETCTBYHOLLME NPaKTUYECKne MeToabl.

3BYKOBOE MNorsie B NPOCTPaHCTBE MeXJy OTHOCUTENbHO G0SbLLIMM UCTOYHMKOM LUyMa
N GRU3KO PacnoONOXeHHbIM 3NEMEHTOM 3[aHUs MOXHO paccmaTpuBaTb Kak AuddysHoe
3BYKOBOE MNOfe C ManbIM 3aTyxaHueMm, YTO NPUBOAMUT K BbICOKOMY YPOBHIO 3BYKOBOrO AaB-

nenus. Mo M3BECTHOMY UNWN paccYMTaHHOMY YPOBHIO 3BYKOBOW MoOLHOCTM L), cooTBeT-

cTBytoLLel nnowaabio (1xb) M? UCTOUHMKA HA PACCTOSIHMA h OT 3NeMeHTa 3A4aHNs ypo-
BEHb 3BYKOBOrO AaBNeHUs MOXET ObITb paccymnTaH no dopmyne [14]

L ~ L'W—lolgm. (C.3)

P Vs
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MpunoxexHune D

(cnpaBo4HoOe)
MCTOYHUKM CTPYKTYPHOIO Wwyma
D.1 U3mepeHune YPOBHSA 3BYKOBOM MOLLHOCTM UCTOYHMKA CTPYKTYPHOTO LWWymMa

D.1.1 O6wume nonoxeHus

N3mepeHne ypoBHSA 3BYKOBOM MOLLHOCTM CTPYKTYPHOrO LyMa BKMOYaeT B cebs us-
MEpEHME CKOPOCTN BUBpaLMM NCTOYHMKA B TOYKAX €ro KOHTakTa ¢ ONOPHON MOBEPXHOCTLIO
(B ycnoBusix, korga OBWKEHUE 3TUX TOYEK HEe OrPaHUYEeHO MeXaHUYeCKUMU U UHBbIMWU CBS-
35IMM) U U3MEpEeHne 3NeMeHTOB MaTpuLbl BXOAHbIX MOABMXXHOCTEN MCTOYHMKA ANS BCEX
LecTn cteneHen ceoboapbl. [1N UCTOYHUKA UIM €ro YacTeN C HECKOJTbKMMW TOYKaMM KOH-

TaKTa ypOBEHb SByKOBOVI MOLLHOCTW pacCHYUTbIBAlOT MO (bopmyne

—_— T —*_] ——
Ve Yo Vg |/W

Lysc =101g (D.1a)

ref ?

roe Vg — KOMMIEKCHbIN BEKTOpP CKOpPOCTU Bm6pauvw| Ana To4eK MCTOYHMKa CO MHOTMMK

cTeneHsimm ceobopl, M-C;

Y. — KOMMiekcHas MmaTtpuua BXOOHbIX NoaBMXHOCTEN UCTOYHMKA, M/H-C;

s
* — CUMBOJ1 KOMMJIEKCHOIO ConpsA>XeHn4d,
T — cuMBON TpaHCMNOHUPOBAaHUSA BEKTOPA;

W, — OnopHas 3BykoBas MOLLIHOCTb, BT; W, = 1 nBT.

ref
,D,J'IFI e,qMHCTBeHHOIZ TOYKM KOHTAKTa W"n O,D,HOI7I cTeneHun CBO60,D,bI JaHHOEe BblpaxXeHne

npuHMMaeT BuUa

2

st 1
L., =10lg—— = (D.1b)
ST
ref S
rge vV — CpeégHekBagpaTu4yHoe 3Ha4YeHUe CKOpPOCTU B|/|6pau,mm NCTOYHMKA B TO4YKe

KOHTakTa, M/C;
Y, — BXOAHas MexaHn4yeckas noAgBMXHOCTb MCTOYHMKA B TOYKE KOHTakTa, M/H-c.
MeToabl M3MepeHUn OOMKHbI ObITb OCHOBaHbl HAa MPUMEHEHMM OaHHbIX OPMYn
WUNN Ha aHanorn4yHbix popmynax, NofnyyYeHHbIX B YCOBUSAX TEX UMN UHbIX NPUBNMKEHUN,
NPUMEHUMbIX K KOHKPETHbIM BuAaM wunu rpynnam obopygoBaHus (cM. Takke [15]).

HeKOTOpre npuMepbl NnpnBeneHbl B crneaylowmnx pasgenax Hactodwero npunoXxXeHus.
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D.1.2 UHxxeHepHOe o6opyaoBaHue C BbICOKOW MeXaHM4eCKOW NOABUMXKHOCTbLIO
MCTOYHUKA

MawwuHbl 1 06opygoBaHNE C OTHOCUTESBHO NErkKMM OCHOBaHMEM W/ MOHTaXHbI-
MK OrnopaMm MOryT paccMaTpuBaTbCA KaK MCTOYHWKM YNCTO CUITOBOro BO3GYXXOeHMs, npu-
naraemoro nepneHaukynapHoO Hecylemy 3neMeHTy 3aaHus. Takoe npubnuxkeHue gony-
CTMMO, KOrga OMOpPHbIA 3NIEMEHT 34aHusa obnagaet oyeHb 60oNbLUOW XeCcTKOoCTb. OHOo
onpaBgaHoO M B Crlydae WUCTOYHWMKA C HECKOSIbKMMM TOYKaMW KOHTaKTa Mpu Hanuumm He-
CKOJbKMX CTeneHen cBobOabl, €CriM UCTOYHMK MOXHO OXapaKkTepu3oBaTb OOHOW CUMON
NN 3BYKOBOW MOLLHOCTbIO CTPYKTYPHOrO Wyma. [nsi Takux MCTOYHMKOB MX BXOOHAA Mexa-

Hn4eckasa noaBM>XHOCTb OYE€Hb BbICOKA MO CpaBHEHWUIO C NMNOOBUMXHOCTAMU HECYLUUX 3ie-

MEHTOB 3[1aHNS N MOXET BbITb NPUHATA PaBHO OMOPHOMY 3Ha4eHuo Y, .. =10° m/H-c.

s,ref T

D.1.2.1 mgpomaccaxHble BaHHbl Kak MpuUMep WHXeHepHoro obopyaoBaHus C
BbICOKOM NOABMXHOCTBIO MCTOYHMKA

B crangapte [39] onpeneneHbl meToabl nabopaTopHbIX N3MEPEHNA BO3OYLLHOIO U
CTPYKTYPHOIO LWyMa MHXeHepHoro obopyaoBaHunsa 3gaHus. B Hem paccmatpuBaeTcsa 060-
pyLooOBaHWe, CBA3AHHOE C KOHCTPYKUMSAMKU, 06nagatomMMmn HU3KONM MEXaHNYECKON NOABMX-
HOCTbIO (MaccuBHble MOMbl UMW CTEHbl, C MOBEPXHOCTHOW MIOTHOCTbIO HE MeHee
220 kr/mM?). N CTPYKTYPHBIX LWYMOB NaBopaTopHbIi METOA U3MepPEHUsT 3aKnoyaeTcs B
crneayroLem.

Ncnbityemoe o6opyaoBaHme yCcTaHaBnMBalT Ha NNAUTbI TPEXMNIIOCKOCTHOrO CTeHAa,
Kak noka3aHo Ha pucyHke D.1 (BaHHy yCTaHaBNMBAOT B Yriy NOMELLEHMSA U NPUKPENNSOT
K nony n AByM CcTeHam). Ha kaxgon u3 Tpex niuT u3MepstoT CpeaHol (Mo NiIOCKOCTK)
CKOPOCTb BMOpaumu 1 Bpems CTPYKTypHOW peBepbepaumn. Ha ocHoBe NOsyYeHHbIX pe-
3yNnbTaTOB M3MEPEHUN PACCUUTLIBAIOT CTPYKTYPHYH MOLLHOCTb, BO30OY)XOEHHYIO B KaXKaoWn
13 nnuT. B nonyyeHHoe 3Ha4YeHWe CTPYKTYPHOW MOLLHOCTM BHOCSIT MOMPaBKM Ha pas3HOCTb
MeXay BXOOAHbIMU MEeXaHUYECKMMUN MOLABWXKHOCTSAMU MANT U BXOLHOMW MOABMXHOCTBIO 06-

pas3uoBou NNUTLI, onpeaensas nNpu 3TOM TPU KOPPEKTUPOBAHHbBIE KOMMOHEHTbI MOLLHOCTU
I—Ws,n,i (I =1 Ao 3)
Mo pes3ynbTaTtam nabopaToOpHbIX W3MEPEHWU OnNpenenstoT 4YeTbipe BENUYMHDI

MOLLUHOCTb BO34YLUHOIo wyma LWa MCTOYHMKa (CM. C1) N TPU KOPPEKTUPOBAHHbLIX KOMMO-

HEHTbI MowHocTH L, . (1=1, 2, 3).
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'\

1 — ynpyrumi cnow

1

Pl/lcyHOK D.1 — CxemaTudHoe |/|306pa>KeH|/|e ncnblTatesibHOro cteHaa ¢ TpemM4a ninMTamMmm

,D,J'IFI paccMmaTpunBaemMoro tTuna NCTo4HMKa ero MexaHm4eckasa noaBmM>XHOCTb OYE€Hb BbICOKa

N MOXET ObITb NpYpPaBHEHA ONOPHOMY 3HAYEHUIO Y,

s, ref

=10"° m/H-c. MoaToMy ypoBeHb 3BY-

KOBOW MOLLHOCTU UCTOYHMKA CTPYKTYPHOro wyma un KOS(b(bI/IU,I/IeHT CBA3N pacCyHUTbIBAOT

no popmynam:

LWs,c = L\Ns,n,i _1O|gYoo,rec -30= I‘Ws,n,i + 23’ (Dza)
D.; =-10IgRe}Y,, |30, (D.2b)
rge Yoo,rec — MeXaHn4yeckad noaBMXHOCTb O6pa3L|,OBOl7| NnnTbl, NpPpUHATaA paBHOIZ

Y =5.10"° m/H-c.

00, rec
Y, — BEPXHUI Npeen MeXaHM4ecKo NOABMXHOCTY NANTLI i NOCe YCTaHOBKM UC-

TOYHMKa, M/H-c.

MockonbKy pasHocTb L, . —D.; npeactaBnset cobon ypoBeHb MOLLHOCTU CTPYK-

TYPHOro LWyma, BO30Y)XAEHHOrO B 3rieMeHTe 34aHus i, HasblBaeMblil YpOBHEM NepenaH-

HOM MOLLHOCTM i 1 oBosHavaemoi L, .; [CM. dbopmyny (18)], BepxHUIN Npeaen ee KoM-

MOHEHT MOXHO OnpeaenuTb HenocpeacTBeHHO, ncnonb3ys L, ., No dopmyne

Yu i
L\Ns,inst,i = l—Ws,n,i +1O|gY—p, (D3)

0, rec

D.1.2.2 3kBMBaneHTHasa cmna UCTOYHMKa AN NPUEMHON MAUThI
Bubpauna mexaHnamoB 1 060pyaoBaHNA C HECKOSNbKMMUK CTeneHamMn cBobobl U C
BbICOKOW BXOOQHON MEXaHU4eCKON NOABMXKHOCTBIO HECKOSIbKMX TOYEK KOHTakTa MOryT ObiTb
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onucaHbl Yepe3 OAHYy cuny, penpeseHTaTMBHYK BceMy Bo3byxaeHuto. [aHHas cuna,

Ha3blBaemasi 9KBUBANIEHTHOW CUITON Feq,

nepnengukynapHa HecyLlen CTPOUTENbHOWN KOH-
CTpyKuuun. Takoe ynpoLlieHHoe onucaHne obecnevmBaeT OTKIUK, 3KBUBANEHTHbIN OTKIUKY
pearnibHOro MCTOYHMKA NPU HEKOTOPLIX OFPaAHNYEHUNAX, CBA3AHHbBIX KaK C NCTOYHMKOM, TakK U
C HecyLLen KOHCTpyKUuen. Takon nogxon akemBaneHTeH metoay no D.1.2.1, HO oTnnyaeTt-
cs1 hopmon NpeacTaBreHnst pe3yrbTaToB.

B paHHOM mMeToge M3aMmepeHun ynpyro yCTaHOBIIEHHYIO MANTY NPUMEHSIOT B Kaye-
CTBE MPUEMHOM KOHCTPYKLUMW, aHanoOrm4yHou npuemMHomy pesepbepaumoHHOMY NoMeLLe-

HUIO. OKBUBANEHTHbIA YPOBEHb CUIlbl PAcCYMTLIBAOT MO M3MEPEHHOW Npu paboTatoLlem

MCTOMHUKE CKOPOCTW BUGpAaLMK NMUTBI V2 1 CNEaylolMM ee XapakTepucTUKkam: BXOOHast
MexaHu4eckasi NOABMXKHOCTb B TOYKe BO30YXXAeHMs Y , Macca M U1 BPEMSI CTPYKTYPHOW

peBepbepaumu T, no copmyne

2,2vM 27
L. =10lg==" "2 D.4
Fed gTS Re{Y JF2 (©-4

ref
MpumeyaHune — lNogobHble MeTodbl U3MEPEHUN NMPEACTaBfeHbl B nNutepatype ang
TaKknx UCTOYHMKOB LUYMa, KaK CTMparibHble MallHbl U BEHTUNATOpbI (CM. 51 1 5.6).
[N Taknx NCTOYHMKOB UX BXOOHAs MexaHu4yeckas NoABWXKHOCTb BbICOKa MO cpas-
HEHWUIO C NOABMXHOCTSAMU HECYLLMX 3MEMEHTOB 30aHMSI U MOXET ObITb NPUHATA pPaBHOW

onopHom noasmkHocTn Y, . =10~ m/H-c. YpoBeHb 3BYKOBOW MOLLIHOCTU UCTOYHUKA CTPYK-

s, ref
TYPHOrO LWyMa paccymnTbiBalOT Mo popmyne

Luse = Le o +101g)Y| = L o, =30, (D.5a)

rae L., — (3KBMBamneHTHbI) YpOBEHb CUSbl UCTOYHMKA, AB;

F.eq

Y, — MexaHn4yeckasi NoABWKHOCTb UCTOYHMKA, M/H-C; Y, . =107 M/H-c.

ref

CooTBETCTBYIOLLNIA KOIMDULMEHT CBSA3M UCTOYHMKA, YCTAHOBMEHHOIO Ha HECyLLEM
aneMeHTe 30aHns | B JaHHOM crydae MOXeT ObITb BblpaXKeH oopMyriomn

D.,; =-10lgRe{Y; }-30. (D.5b)

[ns GoNbLUIMHCTBA HECYLLUMX SNEMEHTOB 34aHUSA OaHHbLIM KO3I(PPULUMEHT MMEET OT-
puuaTtenbHOe 3Ha4yeHue, yKasbiBalollee, YTO pakTU4Yeckass MOLLHOCTb BO30OYXOEeHHOro B
KOHCTPYKLNN LYyMa HWKE MOLLHOCTM CTPYKTYPHOrO LWyMa UCTOYHUKA.

B npunoxeHunn F npvBeaeHbl pekoMeHaaumMm no oueHKe MexaHU4yeCcKom NoaBUMKHO-

CTU Y, HEeCyLUMX 3NEMEHTOB.
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D.1.2.3 MeTop 3amelleHns ons onpegerieHna SKBMBanNeHTHON Cuilbl UICTOYHMKA
1N NICTOYHMKOB C BLICOKOW BXOAHOWM MEXaHWYeCKOW MNOABUXHOCTBbIO MOXHO paspa-

boTaTb MeToAbl U3MEpeHNss F, Ha OcHOBe NpuHuuna 3amelleHus (cm. [11], [16]). OAns

9TOr0 MU3MepPSIOT BbIXOAHYH XapaKTepuUCTUKY (YPOBEHb 3BYKOBOIO AaBfEHUS U3NyYeHUs
WUNN ypOBEHb CKOPOCTM BUOpaLMM) paccMaTpMBaEMOro UCTOYHMKA U 3aMeLlatoLlero mc-
TOYHWKA C U3BECTHbIM (M3MEPEHHbIM) YPOBHEM CUSIbl. OKBUBASIEHTHbLIN YPOBEHb CUIbI
paccuyuTbiBaloT No oopmyre

L

=L +(Lyue — L

source sub.source ) !

(D.6)

F.eq F,sub.source
Ha npakTuke B KayecTBe UCTOYHMKA 3aMeLleHUst MOXXHO MCMNoSib3oBaTb CTaHOapT-
HYIO yOoapHyt MawwuvHy. B npunoxeHun F npuBeneHbl cBegeHUst 06 ypoBHE Cunbl  ANis
AAHHOTO MUCTOYHUKA OTHOCUTESNbHO MPUEMHOW KOHCTPYKUMW C Manon MexaHU4ecKow Mo-
ABWXHOCTBIO.
YpoBeHb 3BYKOBOW MOLLHOCTM MCTOYHMKA CTPYKTYPHOrO Wyma 1 KOIPPULNEHT CBS-

3u onpegensaT no popmynam (D.5).

D.1.2.4 O6opynoBaHue yCTaHOBOK BOAOCHabXeHUs

CTPYKTYpHbI/A WYM, Bbi3BaHHbIN paboTon obopyaoBaHMs YCTAaHOBOK BOOOCHabxXe-
HUSA ycTaHaBnuBaeTcs M mamepsieTcs B cootBetctBun ¢ EH NCO 3822 B cneunanbHom
ncnblTaTeNbHOM YCTAHOBKE, N BblpaXaeTcsl YpOBHEM 3BYKOBOro AaBneHus obopygoBaHus

L,,- Micxoas U3 AaHHOW BEMYMHBI ONPeAensoT YpOBEHb 3BYKOBOW MOLLHOCTU UCTOYHWKA

CTPYKTYPHOIo wyma u KOS(*)(*)I/ILI,I/IeHT CBA3N (I'Ipl/l MeXaHN4YeCKOM NOABMKHOCTU UCTOYHMKA,

paBHOM OMOPHOMY 3HadeHuo Y, . =107 mM/H-c) no chopmynam

s,re

Lee = Loy —10|gﬂYm}a 22~ L, +65+101g(0,01f +05,/F )30, (D.7a)
wn
D.; =-10IgRe{Y; }-30. (D.7b)

B npunoxeHnn F npueefeHbl pekoMmeHaauum no oueHke MEXaHN4YeCKOM NOLBUMKHO-

CTM Y; HECYLLIMX 3MIEMEHTOB.

D.1.2.5 O6opynoBaHne cMCcTeMbl KaHanM3aumm

CTpYKTYPHbIN U BO3QYLIHbIA LWYM CUCTEM KaHanu3auum onpegensioT B YCrOBUSIX
cTaHgapTHon nabopartopuu Ons paccmaTpuBaeMon 4acTu CUCTEM KaHanusauum n KOH-
KpeTHoro cnocoba MoHTaxa B cooTBeTcTBUM C [38] (CM. pucyHok D.2).

KananusauuoHHble TpyObl MOHTUPYIOT B MOMELLEHUU UCTOYHMKA U MPUCOEOUHSIOT K
ncnbITaTenbHoN cteHe. N3MepsioT nsny4aembii MU LUYM, @ TakKe CTPYKTYPHbIA LUyM,
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n3ny4yaemblin CTeHOW. Bknag CTPyKTYpHOro LWyma 3aTem BblYMTaloT, U pe3ynbTaT Bbipaxa-

0T NpMBEAEHHbIM YPOBHEM 3BYKOBOro AaBneHusi L,, BosaywHoro wyma. [HanbHenwee

ncnonb3oBaHne pesynbTaToB CM. B nNpunoxeHun C.

[na namepennsa CTpyKTypHoro wyma obopygoBaHMe CUCTEMbl KaHanmMsaumm MOH-
TUPYIOT BHE NPUEMHOrO MOMELLEHNS U NPUCOEONHAIOT TPYObl K pa3nenuTenibHON CTEHe.
M3mepsatoT (C y4eTOM KOCBEHHOW CTPYKTYPHOW 3BYKOMepenadn) CTPYKTYPHbIN LUYM, Bbl-
3BaHHbIN BMOpaUuKn, nepeaaHHONn CTEHe 4Yepes KPensieHusl, N U3ny4vyeHHbld B NpuemMHoe
nometleHne. NamepsioT Takke BO3AYLIHbIN LWYM, nepegaBaeMbli Yepes CTEeHy B Npuem-
HOoe nomelleHue (koraa Tpybbl OTCOeAMHEHbI OT pas3fenuTenibHOM CTeHbl), KOTOPbIA Npu
Heo6X04MMOCTUN BbIYMTAKOT M3 U3MYYEHHOrO CTPYKTYPHOro wyma. NpeanoxeHHbln meTtoq
NPUMEHUM TONbKO ANs TPYyO, ABNSAOLWMXCA UCTOYHMKaMW CUNOBOro BO3BGYXAOEHMS (4TO
nMeeT MeCTO B pacrnpOoCTpaHEHHOM crlydae NracTUKoBbIX TPYO, YCTaHOBIIEHHbIX HA Mac-
CYBHOW KOHCTpyKUuun). [ns npoBepkn NPUMEHMMOCTU MEeTOAa WUCMOMb3YHT CReayroLLyto
npoueaypy. M3amMepsaioT akycTUYecKne xapakTepuCTUKU pasfernMTeribHOW CTeHbl U Bblpa-
XarT X Yyepes KOIMULUNEHT OTKIIMKA KOHCTPYKUUKN. YPOBEHb CTPYKTYPHOIO LWymMa usme-
PSAIOT C NOMPaBKoOM Ha Pa3HOCTb KOA(PMPUUMEHTOB OTKINNKA MeXOy UCNbITYeMOW pasgenu-
TenbHon 1 obpasuyoBon cTeHamn. PesynbTaT Ha3blBalOT XapakTepPUCTUYECKUM YPOBHEM

3ByKOBOFO OaBlieHna UCTOYHUKA CprKTypHOFO I.IJyMa n 0603Ha‘-IaPOT Ln'sc.
[r L
LAY

|

150m

== 5 =,
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g = (15 s5lcM L‘:}Sj

1 — BxogHOE OTBEpPCTUE; 2 — KpENneHne K pa3aenutenbHOn cTeHe; 3 — NOMELLLEHME UCTOYHMKA;
4 — npnemMHoe nometleHue
PucyHok D.2 — CtaHgapTHas ncnbitTaTesnbHas ycTtaHoBKa A5t 060pyaoBaHUst CUCTEMbI Ka-
Hanusauun no [38]
C GonbLUO BEPOATHOCTLIO MOXHO NPEeAnosioK1Tb, YTO CUOBOE BO3DYyXaeHue oT
MCTOYHMKA HanpaBrieHO MeprneHAMKYrnspHO Hecyllenh CTeHe, MOCKOSbKy paccMmaTpuBae-

MbIM Anana3oHOM BO36y)K,D,eHVIFI SABNSAETCA TONbKO 00nacTb HU3KUX U cpegHunx 4actoT (Ha
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Bonee BbLICOKMX YacToTax Hemnb3si NpeHebperatb BIUSIHUEM MOMEHTOB CWMbl) U TOYKM
KpenneHus Tpyb Kk cTeHam OBbl4HO pacnorioXeHbl Janeko OT KpaeB CTeHbl (B NPOTUBHOM
criy4ae BRMSIHUEM MOMEHTOB CUMbl Henb3s byaeT npeHebpeyb gaxe B 06nacTt HU3KMX
YyacToT). B aTom cnyvae MoXHO paccmaTpuBaTb TONbKO OAHY CTeneHb CBOOOAbI ABUXKEHMS
MCTOYHMKA (NepneHAMKYSIPHO K cTeHe). Kpome Toro, MexaHunyeckas MoaBWMXXHOCTb Tpy6bl,
Kak npaBuIio, HAMHOrO BbilLEe, YeM BXOAHasi MexaHudeckas NOABMXKHOCTb HECYLLIEN CTEHBI,

YTO MO3BOJIAET CHUTATb pr6y MCTOYHMKOM CUI10OBOIo BOS6y)K,D,eHI/IFI. Torga NnoaBMXKHOCTb

MCTOYHMKA MOXHO cuMTaTh paBHoW Y, . =10~ M/H-c.

s,re
Takum o6pa30M, XapaKTepMCTM‘-IeCKI/Iﬁ YPOBEHb SByKOBOIZ MOLWHOCTU WNCTOYHUKA

CTPYKTYPHOrO LyMa 1 KO3(hULMEHT CBA3N MOryT ObiTb paccunTaHbl no oopmynam:
Lysc = L — Lssg +34,7-101g f =L, +8lgf+235, (D.8a)
D.,; =-10lgRe{Y; }-30, (D.8b)
roe L, — xapakTepuctu4eckuin ypoBeHb CTPYKTYPHOrO LyMa B cooTBeTCTBUM C [38];
L — CTPYKTYpHas 4yBCTBUTENbHOCTb 0OPa3L0BON CTEHbI B COOTBETCTBMM C [38].

B npunoxeHnn F npueefeHbl pekoMmeHaauum no oueHkKe MeXaHN4YEeCKON NOABUXKHO-

cTn Yi HEeCyLWnX 3J1IEMEeHTOB.

D.1.3 WHxeHepHOe obopyaoBaHMe C  WU3BECTHOM MeXaHU4eCKou
NOABMXHOCTbLIO MCTOYHUKA

Mpn M3BECTHOM MEXAHWYEeCKON MOABWKHOCTM MCTOYHMKA Ha OCHOBE M3MEpPEHHbIX
AaHHbIX MOTyT ObITb OnpedeneHbl ApYyrMe OLEHKN XapakTepUCTUYECKON MOLLHOCTU U KO-
appuuUmneHTa CBA3MN.

Kak npvmep paccmoTpym B KayecTBe WUCTOYHMKA CUNOBOrO BO30YXAEHWS CTaH-
AAPTHYI yAapHY MaluMHy, BXOOQHAs MexaHn4yeckasi NoABUKHOCTb KOTOPOM MOXET ObiTb

onpegeneHa Kak NOABMXHOCTb cocpeaoTodeHHon macebl (M =05 «kr; Y, =1/ joM ), koTo-

paa npunaraeTt Bo36y>|<,u,eH|/|e nepneHankynapHoO NnoOCKOCTU HECYyLLero anemMeHTa i , ume-

tOLLLEero AeUCTBUTENbHYID MEXaHU4ecKyto noaBwkHocTb Y, =1/Z.. B gaHHOM cny4yae xa-

pakTepucTnyeckas MOLHOCTb U KOIPULMEHT CBA3W pacCUUTLIBAIOTCA MO hopMynam:

Lysc =L —5-10lg f =115 Ab oTHocuTenbHo 1 NBT, Ha TpeTb okTaBbl, (D.9a)

Dc,; =—10lgaMY, +10IglL+ (@MY, )| AB (D.9b)
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B npunoxeHnn F npuBeaeHbl pekoMeHgauum rno oueHKe MexaHU4eckon noaBMKHO-
CTW Y, HECYLLNX 3NEMEHTOB.

OLl,eHKy MeXaHMYEeCKON NOABMXKHOCTU KOHKPETHOIo NCTOYHMKA MOXXHO MOJTy4YnTb UC-
X044 N3 ero KOHCTPpYyKUnn. Takon noaxon OCHOBaH Ha O6LLMX BblpaXeHnAX and nogBu>xHo-
CTW OCHOBHbIX YacTeN MalUMH, TaKNX Kak, cocpenoTo4yeHHad Macca, 6ankn, NAnThbl, pr6b|
n 1.4 Ans HeOOoNbLUNX NUCTOYHNKOB Xopouwyr oOueHKy nogBMXHOCTU UCTOYHWMKA MOXHO
nonyynTb, nNpencrtaBmB ero B Bnae COCpe,D,OTO‘-IeHHOVI Macchbl. [1ns UCTOYHUKOB C HEXECT-
KUMU Oornopamm OCHOBOW AJ1S pacyeTa NoABMXKXHOCTUN ABITAKOTCA MacCa UCTOYHUKA U XKEeCT-
KOCTb €ero onop. B tabnuue D.1 npmBegeHbl HEKOTOPblE COOTHOLWWEHNA ONA NOABUXHOCTU

TUNUYHbBIX 3IEMEHTOB 34aHUN.

Tabnuua D.1 — OueHKM MexaHU4YecKoW MNOABMIKHOCTU TUMUYHBLIX KOHCTPYKTUBHbIX

3NeMeHTOoB

Twun KOHCTPYKUNK

M3BeCcTHble BENUYNHBI

MopeuwxHocTb (|Y| M/H-c)

CocpenoToyeH- M [kr] [2AM]™
Has Macca
KoHeL| cTepxHs p [krim®], ¢ [m/c], S[m?] [pc, ST

Banka p [kr/m®], ¢, [m/c], t [M], [7,6ptw\/cL? I
MnuTa p [kr/m®), ¢, [mic], t [m] [2,3c, pt’]™
Tpyba p [kr/m®), ¢, [m/c], t [m], pagmnyc [63ptr /c rf]™
" [m]
MaccoBo- M [kr], s [H/M], 7[-] 1/2
NPYXUHHas cu- 27fn + 2 _ 1
cTema s{1+7?) s(L+72) 24M

MOLLHOCTb WCTOYHWKA W nepeAaHHasi MOLUHOCTb AN OBYX TUMOB HECyLUX

ANeMeHTOoB, pacCyUTaHHble NO JaHHbIM cbopmynaM, NOoKa3aHbl Ha PUCYHKe D.3.
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MpumedyaHune — Bce 3aBUCMMOCTU NpuUBEAEHbI A5 KOPPEKTUPOBAHHLIX MO A YpOBHEN
3BYKOBOW MOLLHOCTW.

PucyHok D.3 — MOLHOCTb CTPYKTYPHOTO LyMa YAapHOW MalUUHBI: XapakTepuctuyeckas

MOLHOCTb UCTOYHUKA, nepegaHHada MOLWHOCTb AJ1A AepeBAHHOIo 1 ©eToHHOro nona

D.1.4 UHxeHepHOe obGopyaoBaHMe C Marion MexaHU4eckom NOABWXHOCTLIO
MCTOYHUKA

MaLUnHbI C MaCCUBHBIMW XECTKUMM paMamn u/unu onopamm Haumnyywmm obpasom
OMNUCLIBAKOTCA KaK MCTOYHUKN KMHEMATUYECKOro BO3OYXAEHUs!, OANS KOTOPbIX CKOPOCTb
BUOpauMm B TOYKAxX KOHTaKTa MEprneHAMKYnsipHa Hecyllemy anemMeHTty 3ganusa. OgHako
Takoe npubnmxkeHne NPUMEHNMO TOSBbKO MPU YCIOBUWN YNPYroro 3akpensieHus UICTOYHMKA
Ha HEecyleM 3remMeHTe 3aaHus. OTOo NpubnmkeHne MoxeT ObiTb UCMONb30BAHO U B Cy-
yae WCTOYHMKA C HECKONbKMMM TOYKAMW KOHTaKTa MPWU HanuUynm HECKOSbKUX CTerneHemn
cB0OOOAbI, ECNMN UCTOYHMK MOXHO OXapakTepu3oBaTb 3KBMBAINEHTHOW CKOPOCTbK BMOpa-

Lnn v, , NEPNIEHANKYNAPHON OMOPHBLIM 3IeMeHTaM 34aHus. Takoe ynpoLieHHoe onucaHue

obecneunBaeT OTKMNUK, 3KBUBANEHTHbLIN OTKINUKY pearibHOro UCToYHMKa npu HEKOTOPbIX

orpaHmn4yeHunsax, cBA3aHHbIX Kak C MICTOYHUKOM, TakK 1 C HECYLLIMM 3JTEMEHTOM.
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MpumeyvyaHne — MeTogbl M3MEPEHUN, peanuaylolne AaHHbIN MNOAXOA, HAaXOAATCA B
ctagumn paspaboTku. Kpome aToro, MoKHO npumMeHsTh [36] .
BxogHon nmneaaHc Takmx UCTOYHUKOB BbICOK MO CPaBHEHUKO C MMNegaHcamMn He-

CyLUMX 3NIeMEHTOB 3aaHusl. B kauecTBe 00pa3LOBOro 3Ha4YeHUss MMNeaaHca Takoro UCToY-

HUKA MOXeT OblTb NpuHATO Z. .. =10°M/H-c. YpoBeHb 3BYKOBOW MOLLHOCTM WUCTOYHMKA

s, ref

CTPYKTYPHOrO LLUyMa paccyMTbiBaOT No chopmyre

2
Vref

Lwsc = Ly +101g/Z; +10lg =L, - (D.10a)

v,eq
ref

CooTBETCTBYIOLLNIA KOIPPULMEHT CBA3M BKOYAET B cebs CBOMCTBA yNpyrMx onop
m, XapakTepuaylowmecs ux (CcpegHen no 4actoTe) AMHAMUYECKOW MEPEXOAHOMN KECTKO-

cTblo K., namepeHHbimMm B cootBeTcTBuM ¢ EH MCO 10846-1, n onpenensetcsa no cop-

m?

myne

kZ
D, =-10lg—% Re{Y, }+ 60. (D.10b)
w
B npurioxeHme F npmBeaeHbl pekoMmeHgauunm no oueHke MexaHU4YecKomn noaBUXHO-

CTU Y; HECyLLMX 3MIEMEHTOB.

D.2 KpenneHue Ha ynpyrux onopax

Xapaktepuctumkm ynpyrmx onop (ynpyrmx aremMeHToB, BUOPOM3ONATOPOB) B COOT-
BetctBuM ¢ EH MCO 10846-1 NONHOCTLIO ONUCBLIBAKOTCA MaTpULIEN NEPEXOLHbIX ANHAMM-
YeCcKMX XecTKkocTen (ana wectn cteneHen csobogbl). OgHako ons Havbonee pacnpo-
CTPaHEHHbIX NPUMEHEHUN B CTPOUTENbCTBE AOCTATOMHO 3HATb NEPEXOLHYK AUHaAMUYe-
CKYI0 XECTKOCTb B HarnpasneHun, neprneHankynapHOM HECYLLEMY SNIEMEHTY KOHCTPYKLUUMN.

MeToabl 3mepeHuin NepexoaHo ANHAMUYECKON XeCTKOCTU k,, WM YCPeAHEHHOW Mo Ya-

CTOTe nepexogHoW AnHamuyeckomn xectkoctn k., npusegeHol B EH NCO 10846-2. lMo-

cregHsisi BENMYMHaA MOXeT OblTb BblpaXkeHa YPOBHEM YCPEeLHEHHOW No YacToTe nepexon-

HOW gMHamuyeckomn xecTtkoctn L,,, (ab oTtHocutenbHo 1 H/M). Ncnonb3ya nepexogHyto

kav

ONHaMUNYECKYIO XECTKOCTb km onopbl, nNepexogHyrw noaBMXXHOCTb yrlpyr0|71 onopbl MOXHO

paccuynTaTtb No popmyrne

_ o (D.11)

m

Y

Takum obpasom, koachdpuumeHT ceasn B hopmyne (19e) npeobpasyeTtcs K Buay

“[36] cooteTcTBYeT FOCT P 53573-2009 «Bubpauus. Mameperusi Bubpauum, nepegasaemMon
MaLUnHON Yepes ynpyrue nsonsatopbl. Odwme TpeboBaHma»
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Y, +Y + jolk,|
v, |RefY;}

D., =10lg , (D.12)

PasHocTb mexay koadhduumeHToM CBA3M Npu Hanudum [popmyna (19e)] u npu oT-
cytcTBum [dpopmyna (19b)] ynpyron onopbl XxapakrepusyeT BIiMsiHAE yNpyron onopsbl, T. €.
N3MEeHeHne BXOOHOW MOLLHOCTU (UM Pa3HOCTb YPOBHS CUSbI, MPUMIOXKEHHOW K HecyLemMmy

3NEMEHTY), U BblpaxkaeTca hopmynon

22

. 2
4 Jolky leIg‘l—w—z

S i

AI-w,inj = Dc,i,rigid - DC,i,eIastic :1O|g (D-13)

0

[laHHOe npuGnMxeHWe cnpaBeanvMBo AN MacCUBHOIO HECYLLEro afiemMeHTa UCTou-
HMKa, NoJ0GHOro CocpeaoTOUYeHHON Macce (Ana KOTOPOro pe3oHaHcHas YacTtoTa onpeae-

nsetcs popmynon @? =k, /M), U ngeanbHon ynpyron onopbl. [ins peanbHbIX OMop Ha

CPEAHUX U BbICOKMX YacToTax AaHHOe NpubnmkeHne 3ayacTyro HeaencTBUTENbHO (M3-3a
BHYTPEHHUX PE30HAHCOB).

B npunoxexve F npvBeaeHbl pekoMeHaaumm no oLeHKe NOABMKHOCTM Y, HecyLUmX

3NNEMEHTOB.

D.3 OueHKka AaHHbIX O MOLWHOCTU WCTOYHMUKA, YMPYrux onopax W
NOABMXHOCTU UCTOYHMKA

B HacTodwee Bpems cuUCTEMATUYECKUX [aHHbIX O CTPYKTYPHOM LUyme OT
MCTOYHMKOB W SNEMEHTOB CUCTEMbI CODpaHO HeaocTaTovyHO. OTU  AaHHble byayT
nony4eHbl C MOMOLLbID METOAO0B M3MEPEHUS, KOTOPbIE B HAacTosiLee BPeEMSI HAaXOAsATCA B
cTagumu paspaboTku. B kayectBe npumepa Ha pucyHke D.4 npuBeaeHbl YPOBHU 3BYKOBOM
MOLLHOCTN HEKOTOPbIX MCTOYHMKOB CTPYKTYPHOrO LWyma, MOSTyYEeHHbIe MO pesynbTaTam
N3MepeHnn cunbl nnu ckopoctn Bubpaunn [11], [17], [18]. AdaHHble 6binn npeobpa3oBaHbl
¢ nomoubto popmyn (D.5), (D.9) u (D.10).
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YactoTa, 'y

yaapHasi mawwmHa; opmyna (D.9); Z, =24f 0,5 m/H-c

apens; opmyna (D.5); Y, ., =10°H-c/m

s, ref

cTupanbHas MawuHa; oopmyna (D.5); Y, =10 H-c/m
nocygomoeyHasa mawuHa; popmyna (D.5); Ys’ref =10"2 H-c/m
koten; opmyna (D.5); Y, . =107 H-c/m

3anonHsiolascs BaHHa; dopmyna (D.5); Y, =107 H-c/m

nnT Ha ynpyrux onopax; dopmyna (D.10); Z 4= 10° m/H-c

PlllcyHOK D.4 — 3aBuMCUMOCTM OT 4acToTbl YPOBHA XapaKTepI/ICTI/I‘-IeCKOIZ MOLLHOCTIU

HEKOTOPbIX MCTOYHUKOB CTPYKTYPHOrO LUyMa, ornpeaeneHHble ¢ nomolubio dopmyn (D.5),

(D.9) n (D.10) Ha ocHOBaHWW pe3yNbTaTOB U3MEPEHUI CUSTbI UM CKOPOCTM BUBpaumm [11],

[17], [18]
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MpunoxeHune E

(cnpaBo4HoOe)
MNepepaya wyma no anemMeHTaMm BO3AyXOBOAOB U TPYOONPOBOAHbLIX CUCTEM

E.1 O6wue nonoxeHus

AKyCTUYeCKMe XxapakTePUCTUKN SNIEMEHTOB CUCTEMbI MPU 3BYKONepeaaye Hapyxy u
pacrnpocTpaHeHuu LWyma BOOMb BO34yXOBOAa B 3aBMCUMMOCTW OT Tuna anemMeHTa Bblpa-
XalTCA HEeCKONbKMMU BeNuuMHamn. [daHHble XapakTepPUCTUKM MOryT ObiTb U3MEpeHbI
CTaH4apTHbIMU MeTo4aMu.

Ha ocHOoBe MHOrOYMCIEHHbIX KCMEPUMEHTarnbHbIX U TeopeTuyecknx pabot, cnpa-
BOYHMKOB M PYKOBOACTB pa3paboTaHbl METOAbI OLEHKN NoTepb Npu nepegaye Wwyma yepes
3aNeMeHTbl BO34yX0BOA0B (CM., Hanpumep, [1], cnpaBoyHuK [2] 1 [3]). ONa HEKOTOpbIX BU-
0B 31IEMEHTOB B HACTOSILLEM NPUIOXEHUN N3NOXEHbI NOAXOAbl HA OCHOBE PYKOBOACTBA

[1] v cnpaBoyYHuKa [2].
E.2 CteHka Bo3ayxoBoaa
3Bykomsonaumio R,, Bo3gyxoBoda npu 3Bykornepeaaye U3HyTpyu Hapyxy paccymTbl-

BalOT Mo popmyne
R, =Li—LO+10Ig%, (E.1)

rge Li — YpPOBEHb 3BYKOBOIO AaBJieHNA BHYTPWU BO34yXoBo4a, }J,E;

L, — ypoBeHb 3BYKOBOro faBneHus B ANdy3HOM Mnone cCHapyxu BO34yXOoBoAa,
ab;

S, — obwasa nnowaap BO34yxoBOAa, BUOUMAS U3 OrpaHU4EHHOro NPOCTpPaHCTBa

noMeLLeHus, M>;
A — 9KBMBANEHTHas NMoLaAb 3BYKOMOIMOLEHUS MPUEMHOTO NMOMELLEHNs 3a Mnpe-
Aenamu Bosayxoeoga, M2,

3ByKkomsonsaumio R,; Bo3gyxoBoga npu 3Bykonepeaaye CHapy»u BHYTPb pacCyvThbI-

BaloOT Nno popmyne

S

R, =L, —L +10lg——, (E.2)
4S

roe S, — nnowaab NonepeyHoro CeYeHns Bo3ayxosoaa, M-,

MpumeyaHne — OnpegeneHne 3BYKOU3ONALUM AN ABYX HanpaBreHUn 3Bykonepedayu
no copmynam (E.1) un (E.2) BbinonHsioT no [1]. B cnpaBoyHuke [2] dopmyna ans nepegaym ms-
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HYTPW onpefeneHa HECKONMbKO MO ApYyroMy (owWmnBO4YHO), XOTA COOTHOLUEHME Mexay [AOBYMS
HanpaBreHusaMK Takoe xe, kak B [1]. OBbl4HO 3ByKONepeaaya anst ABYX HanpaBneHU Ha BbICOKMX

yactotax otnunyaetcsi Ha 3 ab, . e. R, =R +34b.
B 3aBucumoctn oT maTepuana (ckopocTb 3Byka B meTtanne ¢, ~5000 wm/c) u
Anametpa Bosgyxosoja d (d=./4S,/z—ONa BOMHOBOAA KPYrforo, OBanbHOTO W

npAMOYrosfibHOro Ce‘-IeHI/IFI) 3Ha4YeHnA 3BYKOU30J14U1N B  ABYX HanpaBlieHUAX

3BYyKOMNepeayn cBA3aHbl 3aBMCMMOCTbLIO, BblpaxkaeMon oopMyIion

f 2
R, =R, ~10lg2 14 2% | le | | (E.3)
I(oscd fR

roe  k, — BOMHOBOE uncro B Boaayxe, M, k, = 2f, /c,;

f; — kpyrosas yactota, 'y, fy=c /7zd;

f, . —onopHas yacrota, 'y, f_ =8000 L.

ref re
Ha Hu3kux 4yactoTax pasHOCTb Mexay I3TMMKM BEeNMYMHaMKM MeHblle, 4Yem Mo

dopmyne (E.3), cTpemsicb K Hyni0 B criyqae NPSIMOYrofibHbIX M OBarbHbIX BO34YXOBOLOB.
3HayeHns OaHHbIX BEMUYMH AN HEKOTOPbIX TUMOB BO34YyXOBOAOB MOXHO HalTu B

[19] u cnpaBoyHuke [2].

E.3 Npsamon Bo3ayxoBop 63 0611ML0BKMU
CHWXeHne 3ByKOBOW MOLLHOCTM MPU PacnpoCTpaHeHnm Wwyma no npsiMmomy HeobnumuoBaH-
HOMY BO34yXOBOA4Y MPOUCXOAMUT B OCHOBHOM M3-3a 3ByKOMepedayun yepes CTEHKU BO3ay-
XOBO[a Hapyxy, KOTOPYIO XxapakTepuaytoT 3Bykonsonsaumen R, . CHWXeHue ypoBHS 3BYKO-
BOW MOLLHOCTW Ha eAnHNLY ASIMHbI BO34yX0BOAA MOXET BbITb paccymMTaHo no opmyne

ALy, =(a+17,3720%"°)/d (E.4)

roe  a — MNoCTosiHHas 3aTyxaHus, 3aBucsillas OT Tvna BO34yxoBoAa M cpedbl, nepeme-
Lwaemon B Tpybe.

Ona rmagknx Tpyd C XXecTKkon 3afenkon B CTEHe 3aTyxaHue onpenensieTca CBon-

cTBamm xugkoctu (cm. [19]). ins rasa nog aasneHnem p,, Ma, n temnepatypol T, K, no-

CTOSIHHYIO 3aTyXaHUs paccyMTbIBalOT No hopmyne

1/4

a=015 pi(zl%j . (E.5)
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Ons BO3QyXOBOOOB B CMCTeMe BEHTUNALWUN 3HA4YEeHNE a CTPEeMUTCA K HYIHO (a & O),
Ons nerknx meTanmyeckmux BO3AyXOBOOOB TMOCTOAHHAA 3aTyXaHUA BapbuUpyeTcAaA OT

a=0,08 anga kpyrnbix, 4o a = 0,02 ana npssMoyrosibHbIX BO34YyX0OBOAOB.

Ecnn no TpybGe, xecTko 3agenaHHON B CTEHe, TeYeT XMOKOCTb, TO MO aMnupuye-

ckomn oueHke a =0,06.

E.4 Npsamon o6nuuoBaHHbIN Bo3ayxoBoa/rnywmnTesnb

CHMKeHne 3ByKOBOW MOLLHOCTM LWIyMa, pacnpoCTpaHsoLerocs no npsamomy oénu-
LLOBAaHHOMY BO34yX0BOAY, NPOUCXOAUT 3a CYEeT MOrnoweHus wyma obnmnuoBKor, XOTa ne-
pefada Wwyma Hapyxy MOXeT UMeTb MECTO Ha HU3KMX YacToTax. CHMXKEHME Wyma TOHKON
3ByKonornowiarowen obrmMuoBKOA MOXHO OUEHUTb C nomoulbto dopmynbl (E.4) npu

a=17,37-a. CBegeHunsa o koapmumeHTe 3ByKonornoLleHus npuseaeHsl B [30].

E.5 Bo3ayxoBoa ¢ nepeMeHHOW NoLwaabio NonepevyHoro ce4eHus

CHmKeHne 3ByKOBOW MOLLHOCTU pacnpOoCTpaHSOLErocs no BO34yxO0BoA4y Lyma C
nepeMeHHO NoLlaabo NONEPEeYHOro CE4YEHNS 3aBUCUT OT OTHOLLEHMSA Nnowagen r n ot
yacToThbl (Oona pacwwmpsitowerocs Bo3gyxoeoga). Npy yBenuueHun nnowiagn cedeHus
npyHMMaeTcs r <1, Nnpu ymeHbleHun — r>1. Takum 06pasom, CHMXKEHME 3BYKOBOM

MOLLHOCTW pacCHYUTbIBAlOT MO cbopmyne

2
, r+1
ALW=1OIgu,
4r
(E.6)
roe I — OTHOWeHMEe nnowagen MnonepeyHoro CevYeHust OO0 W Mocre M3MEHEHUs

(Sieior / Sarer ) MO HANPABNEHMIO PACNPOCTPAHEHUSA LLYMA;

after
f, — BEpXHsis YacToTa MIoCKON 3BYKOBOMW BOMHbI IO USMEHEHUS CEYEHUSI BO3AYXO-
Boda, l'y; f =¢, /2b nnn f,=0586-c, /d.

Ecnu Bo3gyxosog pacwupsietca n f > fp, TO AL, =0.

E.6 OTBeTBNEHUA Bo3ayxoBoaa
CHWXeHre 3BYKOBOW MOLLHOCTM MpU pacnpoCTpaHeHuu Lyma no BO3AyxoBogdy B
HECKOINbKO €ro OTBETBIIEHUI MPOUCXOAUT B COOTBETCTBUM C OTHOLLUEHVWEM MX nrowiagen

cornacHo copmyne

S
AL'W’imojleIg L (E.7)

n

2.5

j=1
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roe SJ- — nnowaab nonepe4vyHoro ce4yeHna oTBeTBIIEeHNA j ) MZ;

N — 4YUCno OTBETBNEHU BO34yX0BOAA.
dopmyna (E.7) cnpaBeanuea B HuM3ko4yacToTHOW obnactu. Ha Gonee BbICOKMX

4YacToTax CHMXXeHne yma B OTBETBJIEHUAX MOXXET OTJINYaTbCA.

E.7 BosayxopacnpeanenurenbHble YCTPOUCTBA U OTBEPCTUA
3ByKonepenaya yepes Bos3gyxopacnpenenurenbHble YCTPOMUCTBA UMW OTBEPCTUSA B

3aMKHYTOM MPOCTPAHCTBE ONpeaenseTcs notepsmMy 3ByKOBOW MOLLHOCTM D, WU MOXeT
OblTb M3MEpeHa cTaHAAPTHLIMW MeToAaMu, KOTOpble YYMTbIBAKOT Tak HasblBaemble oTpa-
XEHMS1 OT KOHUA Bo3ayxoBoaa. Ecnu usmepsitoT BHocMMble notepu D, ycTpoicta, TO K

HUM [06aBNSAT OTPaXeHWst OT KOoHua. [ns OTBEpCTMI TakMe OTpaXeHUst MoryT ObiTb

ydTeHbl pac4eTom no copmyrne

Q
. =101g/ 1+ —— |, E.8
t,io g 4k28 ( )

0 T co

D

roe  k, —BonHoBoe yucno (k, = 2af /c,) B Bo3gyxe, Mm;

Q — yron nany4veHus, pag.

Ecnu oTBepcTue Bo3ayxoBoaa pacrnonoXeHo:

— B LLlEeHTpe noMeLleHns, 1o Q=4r;

— Ha orpaxkgaroLlen nnocKoCcTu noMeLleHus, To Q=2r,

— Y NPUMbIKaHNS OABYX MIIOCKOCTEN NOMELLEHUS , TO Q = 7,
— B yrny nomeLlenus, 1o Q= r/2;

S,, — nnoLyaab OTBEPCTUS BO3ayxoBoaa, M2,

co

3Bykonepegaya B o6paTHOM HanpaBneHun (M3 3aMKHYTOro NPOCTPaHCTBa B BO3AY-

X0BOA) onpefenseTcs noTepsmMu Npu nepeaade D, , KOTOPble paccynTLIBAKOT Henocpes-

CTBEHHO no D, npwv N3BECTHOM yrrne Q

t,io

Dmi :10Ig(2 .10D1,i0/10 —1)—10'9(1'6 + %J i (Eg)

0 ~Co

E.8 U3ny4yeHne otBepcTun

Ha ypoBeHb 3BYKOBOro [aBrfieHUss B MPSAMOM M OTPaXeHHOM 3BYKOBOM rMorne
OKasblBaeT BIIUAHWE OTPaXeEHUsl OT rpaHuy nomMeweHund. Ha HuM3knx yactotax 3To
onpegensieTca WHOEKCOM HanpaBrneHHocTu wusnydenus D, (cm. EH 12354-4), a Ha
BbICOKMX YacToTax BrunsiHne oTpaxkeHun cHmxkaetcsa oo 0 gb. NHaekc HanpaBreHHOCTU

paccuyuTbiBaOT No oopmyre
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4

D, =10lg—~ . (E.10a)
Q
M pnmMmevyaHmne -— ,D,aHHaFI BeNMYMHaA MOXET ObITb onpeageneHa oonee TOYHO, eCclin
yyecTb YacToTy. [ins OTBEPCTUIA HA HEKOTOPOM PaccTosiHuK x oT nnockoctn D, paccuntbiBaloT no
dopmyne
D, =10Ig| 1+ sin(2k,x) (E.10b)
o 2k x| '

(o]
3T1a BennymHa MoxeT nameHsATbes oT 3 ob Ha Hu3kmx 4yactotax Ao 0 ob Ha BbICOKMX 4a-

ctoTtax. BoaMOXHbI conocTaBuMble OLEHKM AN Apyrux nosvumi [cMm. Takke EH 12354-3" (npuno-
xeHue D)].

YpoBeHb 3BYKOBOrO JaBEHNSA NPSMOro 3Byka OTBEPCTMS BO3QyXOBOAA 3aBUCUT OT
koadppmumeHTa HanpaBnNeEHHOCTN U3NYYEHUS OTBEPCTUS, YTO CYLLECTBEHHO Ha BbICOKUX
yactoTax, ocobeHHo Bbile f >5/\/§, N 3Ha4YeHue KoapuumeHTa HanpaBrneHHoOCTN Q
MOXeT n3amMeHsTbes oT 4 o 8 ansa yrnos ot 0° go 45°.

Yacto oba addhekTa xapakTepusyroT OOHUM I(PPEKTUBHLIM KOIPPULMEHTOM
HanpaBfEHHOCTN, XOTH NpeacraBnsaeTcs 6onee BepHbIM, eCnun NpsMon 3ByK npeobnaga-
€T, N 3BYKOU3OMALMIO OTBEPCTUS U3MEPSIOT C OTPaXXeHnem OT CBOOOAHOro KOHua BO3ay-

xoBoga. B kauecTtBe npumMepa npueegeHa unnrcrtpaumna n3 [l] On4a n3nyyvyeHuna noa yrriom
45°.

- — 10 uC!ITp}'

e, — A TUTOCKOCTH

: = = = OKOJO Kpas
n_-_.sﬁ_-_—- - | — B YUY

xo>dduument nanparnensocts Q -]
\
\
\
\
\
1

10 100 ¢ g2 [/ 1000 10000

PucyHok E.1 — KoadbmumeHT HanpaBrieHHOCTN n3nydeHna Q oTBepCTUi B pasfUYHbIX

MecTax NoMeLLeHUs ans u3nyyYeHus nog yrnom 45° kak yHKUMSA MX nrowanun n 4actoTbl

“EH 12354-3:2000 «AkycTuKka 3aaHuin. OLeHKa akyCTUYECKMX XapakTepuCTUK 34aHUIA MO XapakTe-
pucTMkam 3nemMeHToB. YacTb 3.3BYKOM30NALNSA BHELLHENO LWYMa».
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(kKOMBMHMPOBAHHBIV 3PP EKT BANAHNA HAaNPaBNEeHHOCTU U3IyYeHNs OTBEPCTUIA BONN3K

oTpaxaroLLnx noBepxHocTen no [1])

CornacHo [41] cpedHUn ypOBEHb 3BYKOBOMO [JaBfieHMss B MNOMELLEHUN

onpenensieTcs rnaBHbIM 06pa3oM OTpPaXXeHHbIM MOMeM U1, Takmm obpas3om, cnpaBeannea
dopmyna (10).
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MpunoxeHune F

(cnpaBo4HoOeE)
PacnpocTtpaHeHue wyma B 3gaHuun

F.1 3Bykonepena4va yepes3 coeguHeHUA

OnpepeneHne R; Ha OCHOBE XapaKTepPUCTVK 3MIEMEHTOB W COeAMHEHWU A paccmoT-

peHo B EH 12354-1. 3Bykonepeaayvy yepe3 coeMHEHNSA onpeaensaioT MHOEKCOM CHUXEe-

HUA BUGpaumn K; - B EH 12354-1 onncaHa 3Bykonepegada mMexgy CMeXHbIMU nomelle-

Huamn. OgHako B crnyyasix 3Bykonepegayn MHXeHepHoro obopyaoBaHUs NpUeMHoe Mno-
MELLEHNE MOXET MMEeTb HECKONbKO COEAMHEHUIN 3IEMEHTOB, HE CBSI3aHHbIX C MOMELLEHU-
€M UCTOYHUKA. TeM He MeHee, B TaKMX CUTyauusiX ANs KaXaoro nyTu 3Bykonepeaayn Mo-
ryT ObITb UCMONBb30BaHbl Te ke PopMYIbl, MPU YCIOBUSX:

- Kij HE ABNAeTCA MHBapMaHTHOIZ BENIMYMHOWN ANl COEQMHEHUS, HO OOMMKEH ObITb

onpegeneH Ansa 3sykonepenadn Yyepes Kaxagoe u3 CoeHeHU Ha paccMaTpmMBaemMoM ny-
™;

- Heob6Xx0aANMO y4nTbIBaTh 3ByKONepedayvy He TOSIbKO MocCpeacTBOM CBOOOOHbLIX MU3-
MOBHbBIX BOSTH, HO M OOMNOSIHUTENBHO BOSIHAMU APYrMX TUMOB, YTO MOXHO caenaTtb C NoOMOo-
b0 KoahdumumeHTa koppekumn AK .

CnegyeT umeTb B BUAY, YTO B Crlydae HECKOSbKUX MyTen 3ByKonepegavun Mexay
3NeMeHTaMu i 1 j BCe OHU OOIKHbl ObITb MPUHATHI BO BHUMAHWE Kak No OTAENbHOCTU, Tak

N obbeagnHEHHbIE B R. . . OKBUBANEHTHbIA MHOEKC CHUXEHUS B|/|6pau,|/|m mMexay snemMeH-

ij,ref
TOM i “ J Ha HECKOJIbKMX coeAMHEHUNAX Ha OAHOM KOHKPETHOM NYTU, MOXET ObITb OLleHEH

no goopmyne

DV ij + Dv ji i I+llj j-1 Tt Hllk k+1
Ky =—5—+ +101g——=— Jan, > Ky ~101g /10, B8 —AK, (F.1)
k=1 Hak

k=i+1

rae | ; — AnNvHa COeAVHEHWSI ANEMEHTOB i U |, M;
a;,a;,a, — AKBMBANEHTHbIE ANVHbI MOIMOLLEHUS SNEMEHTOB i, j U k, M;

AK — KO3(hPUUMEHT KOPPEKLMM MHOEKCA CHWKEHUS BUOpaUMN, YYNTbIBAIOLLNN He-
BonbLlOe YMEHbLUEHMNE €0 3HAYEHNSA B CBA3W C Hann4mMem pyrux TUNOB BOJSTH, OTIIMYHbIX

OT cBODOOHbIX U3rMOHbIX BOMH, Ab.
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B kauyectBe nepBoro NpubnmxeHns, NPUMEHNMOro A5 XOPOoLo AeMNUPOBaHHbIX
WUNW He CMULLKOM MarsibIX 3fIEMEHTOB, 3KBMBANEHTHasa ANMHA UX NOTMOLLEHNA MOXeT BbITb
NPUHSATA YUCIIEHHO PaBHOM NoWaam 3TUX S1EMEHTOB.

CornacHo ony6nukoBaHHbIM OaHHbIM 3Ha4YeHus AK npuHUMaloT paBHbiMuM 4 ab
ANna AByx coeanHeHun n 6 ab ona Tpex n 6onee coeguHeHunn. PesynbTupytoulee 3Have-

HWe ana K., Kak npaBuio, He OblBaeT MeHbLUe MUHYC 5 ob, 4uto COOTBETCTBYET CyMMap-

ij
HOW 3ByKONepenaye CTPYKTYPHOro WymMa Yepes KOHCTpyKumto [20].

Mpy HannumMm GonbLIOro Ynucna nyTen 3Bykonepenadn MoxeT 6biTb 6ornee nogxo-
AdWwmMm ncnonb3oBaHme mogenu SEA (Statistical Energy Analysis), ecnu paccmaTpuBae-
Mble 3rfieMeHTbl MOryT ObITb BKMOYEHbI B pacyeTHble mogenu [21]. NMpn ncnonb3oBaHum
SEA-mMoaenun crnegyet OTMETUTb, YTO CYLLIECTBYET npsiMasi CBA3b MexXdy MHOEKCaMWU CHU-
XeHus Bubpaummn n KoaddpuumMeHTamm NoTepPb, KOTOPbIE UCMONb3YIOTCHA NPU OLIEHKE 3BY-
Konepedayun npu SEA-mopgenvpoBaHun. [Ons eOVHUYHOro COoefuMHEHUst CBA3b WMHAEKCa

CHVKEHWSI BUOpaLMK C KO3 PULIMEHTOM NOTEPL COEANHEHNS 77, BblpaxaeTcs hopMyrnont

(F.2a), ona KOMOMHaUMN HECKONbKUX COEOUHEHUA KOI(MPULMEHT MOTEPLb BbipaXaeTcs
dopmynon (F.2b):

2
°S,

Ky =-101gn, "~ (F.2a)
Co ij

7y = MiiaMliivoMj-2,j-1M 1, ’ (F.2b)

MMz M-2M
raoe 7, — KO3(PULMEHT NOTEPb COEANHEHNS ANEMEHTOB i U j;

*

n; — 0BWWMIN KO3hMUMEHT NoTepb anemMeHTa i (=2,2/ fT;);

l; — ANVMHa COeVHEHNs1 3NEMEHTOB i 1 j (OAHO COeAMHEHWE) Unu Mexay anemeH-

TaMmn i N i +1 (HECKONbKO COEANHEHWIA), M;

f, — KpuTMYeckas YacTtoTa anemeHTa, ..

F.2 KoadpchuumeHT npeobGpa3oBaHus CTPYKTYPHOroO WyMa B BO3AYLUHbIN

[ns CTPYKTYpHOro wyma BaXHO y4uTbiBaTb B COOTBETCTBUM C dhopmyrne (18a) ko-
3ppmumeHT npeobpasoBaHNsa CTPYKTYPHOro WwymMma B Bo3ayLwHbli D, . OH cBsA3biBaeT 3BY-
KOBYIO MOLLHOCTb CTPYKTYPHOIO LUyMa, BO36YXOEHHOrO B KOHCTPYKUMUN, C MOLLHOCTbLIO Na-
AaloLLero Ha aneMeHT BO34YLIHOro WyMa, Bbi3blBalOLWWEro B anemeHTe cBoboaHbIe Korne-

BGaHua Ton Xe aHepruu.
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Ans B030yXaeHusi, cuna KOTOpPOro neprneHauKynsipHa OAHOPOAHOMY Hecyliemy
3MeMeHTY 34aHus KoadULMNEHT NpeobpasoBaHnNsi CTPYKTYPHOrO Lyma B BO3AYLUHbIA ANs

HecyLlero anemMeHTa i 3gaHus cornacHo EH 12354-1 (npunoxeHune B) MoXHO paccunTaTtb
no goopmyne
400f_ ;o

fz2 7

Dsa,i :10|g (F3)

i
rae  f,; — KpuTMyeckas yactoTta anemMeHTa i, ['u;

0; — KO3(pPMUMEHT n3nyyeHns cBobOaHbIX N3rMOHbIX BOSIH 3fieMeHTa i;

M, — NOBEPXHOCTHASA MNOTHOCTb 3NeMeHTa i, M*;

f — cpegHereomeTpuyeckas yactoTa nNonockl YactoT, Iu.

[aHHaa dopmyna aBnseTcs TOYHOW AN 4acTOT Bblle KPUTUYECKOMN fc(Ui zl) n
obecneunBaeTt xopollee NpnbnmxkeHne Ha BcemM amanasoHe yactot. KoadhduumneHT nany-
YeHUs1 ANeMeHTa MOXHO oueHuTb no EH 12354-1 (npunoxeHune B).

F.3 MNoaBMXHOCTb HECYLMUX 3NIEMEHTOB 34aHus

F.3.1 OgHOopoAHbIe 3fIEMEeHTbI

B obnactu yacToT, npeBbiwaowmux Hanbonee HU3KyKD pe3oHaHCcHyw yactoty f,,

MeXxaHun4yeckasa NoABMXKXHOCTb ABMSETCA AENCTBUTENBHON BENTMYNHON U onpependaeTcd no-

BEPXHOCTHOW NIIOTHOCTbIO M, U U3rMBHLIM MOMEHTOM B' [22]. [Ina anemeHTa i 60MbLumX

pa3mMepoB (B LeHTpanbHoM o6nactn anemMeHTa), NOABMXKHOCTb onpeaenstoT no gopmyne

Y=Y, =+ =(23c,pt?)" ~ (15000a/ )", (F.4)

e
roe  f, — kpuTuyeckas vyactoTa anemeHTa, Iy,
M, — NOBEPXHOCTHAs MIOTHOCTb 3neMeHTa, Kr/M;
p — (3cbdeKTBHAS) NNOTHOCTL 3NeMeHTa, Kr/M>;
C, — CKOPOCTb NPOAOSbHbIX BOMH 3neMeHTa, M/c;

{ — TONwKnHa anemMeHTa, M.

Pe30HaHCHY0 4acToTy CBOOOAHO OMEpPTON Hecyllen NNacTUHbl PaccYUTbIBaOT MO

dopmyne
c2(1 1
fo=—2]=-+=], F.5
H 4fc(lf |§J (F.5)

roe I, |, — anuHa v WvprHa NnacTuHbl, M.
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OddeKkTUBHOE OnMpaHMe NMacTUHbl HE MOXET ObiTb obecnevyeHo npu cBOGOAHOM
ONUPaHUN Ha HeXecTKne onopsbl, T. €. Ha nerkme 6anku, 4To onpenenseT HUXKHIOK pPe3o-
HaHCHYIO 4YacToTy.

Hwxe pe3oHaHCHOM 4acTOTbl MexaHu4yeckas NoABMXHOCTb CTAHOBUTCH KOMIMSEKC-
HOW BENNYMHON N ONpeaensaeTcs XeCcTKOCTbI0 HECYLLEero arnemMeHTa.

B cnyyae MHOrocriomHbIX NAacTUH NOABUXHOCTL onpenenseTcd no Ton xe opmy-
ne (F.4) c ncnonb3oBaHneM 3aPPEKTUBHON MNOBEPXHOCTHOM MSIOTHOCTU U KPYTSALLEro Mo-

MeHTa.

F.3.2 OnemeHTbI C bankamu
OnemeHTbl ¢ 6ankamu B pasHbiX YaCcTOTHbIX Anana3oHax MMEKT pasfnnyHble Xxapak-

TEPUCTMKA B 3aBUCUMOCTM OT PE3OHAHCHOM 4acToTbl YacTU MMacTUHbl Mexay Gankamu
[cm. cbopmyny (F.5)] [23]:
- npn f < f,; npumensioT popmyny (F.4) ¢ acbdekTBHON OBLLEN KECTKOCTBIO U3-

mba B'y =,/B', B', n noronHol maccoi m;

npu f >f,, ons Bo3byxaeHus mexay 6ankamu:

a) Ansa YacTy nnacTuHbl Mexay 6ankamu npumensoT gopmyny (F.4);

b) ansa Bo3GyxaeHus 6anok NpUMeHSAT B' 1 M TaBpoBOro npodunsa nnu onpene-

-1
nawT no opmyne Y., = (4mbb,lw,/B'b/mb ) .

F.3.3 Bo3byxAaeHue y rpaHul U yrnos
B cooTBeTCcTBUM C [24] MeXaHMYECKas NOABMKHOCTb Npu BO30YyXaeHun B6nmM3un rpa-
HWUL, onpeaensieTcs nNo oopmynam:

- ON4A XeCTKnX KpaeB Ha paCcCTOAHUN a OT NCTOYHMKa
Re{Y,}=Refv, 1-J,(2k,a)]~ ReY, , }{(kBa)z —%(kBa)“} ans kya <1 (F.6a)

- And XXeCTKoro yrna c rpaHaMun Ha pacCTtodaHUn a, b oT nctovHuka
RefY,}= Re{Yi,w}b—Jo(sza) J,(2kzb)+J, (2k Ja? +b? ) <Rely, ks 2a) (gj onst kya <1

(F.6.b)
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F.4 U3amepeHna cymmapHoOU 3ByKonepeaaym

F.4.1 Bo3agywHasa 3ByKkonepeaaya

CymMMapHyto BO34YLLUHYIO 3BYyKOMepeaayy Yepes 34aHne MOXHO onpeaenutb rno pe-
3ynbTatam usmepeHuin no EH MCO 140-4", Bbipaxas ee, HanpuMep, NpUBeAEHHO pasHo-
CTbi0 YypoBHEN D, mexay nomelleHnemM UCTOYHMKA U NPUEMHbIM nomelleHneM. [aHHas
BenMYMHa MOXeT OblTb MCMoNnb3oBaHa AN OLEHKM CYMMapHOro nNpuBeeHHOro YpPOBHS
3BYKOBOrO AaBrieHusi OT UCTOYHMKA BO3OYLUHOrO Wyma B Cryyasx, Korga Bce NoBepxXHOCTU
B NOMELLEHNUN UCTOYHMKA BO3BOYXXAEHblI TONbKO AMGdY3HbIM 3BYKOBbIM norieM. B Takom

cnydae D,; =10IlgS; /A, ANA KaxOon NoBepxHOCTM i 1 dopmynbl (12) u (13) moryT ObiTb
obbeanHeHbl B hopmyny

szw,4m¢%+mmzpv%w=gp4mq%—Dn' (F.7)
]

roe L,, — NpMBEAeHHbIi ypOBEHb 3BYKOBOIO AaBMNeHs BO3AYLIHOrO Wwyma, Ab;
L, — YPOBEHb 3BYKOBOW MOLLHOCTU UCTOYHMKA, OB;
A, — 3KBMBaNeHTHas NMoLaAb 3BYKOMOINOLLEHNS TOMELLEHUS UCTOYHUKE, M2

R; — 3BYyKOM30nsuus Ansi KOCBEHHOTO NyTW 3ByKonepenaym ij, Ab;

D, — npuBefeHHasi pa3HOCTb YPOBHEW MeXAy MOMELLEHNEM UCTOYHUKA M NpueM-

HbIM nomeLleHnem, gb.
B HekoTOpbIX cUTyauusx MoxeT OblTb HEOOXOOMMO M3MepeHune 3ByKonepenayun B
obpaTHOM HanpaBneHuu, T. €. U3 NPMEMHOro NOMELLEHMST B NOMeLleHne NctovHnka. Mpu-

BEOEHHYI0 pa3HOCTb YPOBHEN B TaKOM Cllyyae pacCYuTbiBatOT No dopmyne

mng—g—mméﬂﬂ, (F.8)
ef
roe D™ — npuBedeHHasi pa3HOCTb YPOBHEN 3BYKOBOIO [aBrieHUsi MpW 3ByKonepeaaye
13 NPUEMHOro NoMeLLeHnsi B NOMeLLLEeHNe UCTOYHKKa, Ab;
L, — ypoBeHb 3BYKOBOroO AaBrneHus B MPUEMHOM MOMELLEHUN, CO3AaHHbIA UCTOYHM-
KOM LLyMa B 3TOM nometlleHuun, ob;

|_s — YpOBEHb 3BYKOBOIo aaBJjieHNA B nNoMeLweHnn NCToO4YHUKa, paccMmaTpmBaemMoro B

KayecTBe NPUEMHOro nomelleHus, ab;

“EH UCO 140-4 «AkycTuka — MamepeHvie 3ByKOM3ONALMM B 30aHUSAX U CTPOUTESbHBLIX aneMeHTax. YacTb 4.
N3mepeHmne 3ByKOM30nsALMy BO3AYLLHOIO WyMa MEXAY NOMELLEHNSMU B HAaTYPHbIX YCIIOBUAX»
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A — 9KBMBAlleHTHasA nnowaab 3ByKonorroweHna noMmeleHna NCTo4YHuKa, Mz.

source

F.4.2 3ByKonepeaaya CTPYKTYpPHOro wyma

CymmapHas 3Bykonepefada CTPYKTYPHOro LIyMa 4epe3 KOHCTPYKUMIO 34aHus
onpegenseTcad U3MepeHussMuU C NPUMEHEHWEM YOapHOW MallMHbl B COOTBETCTBUM C
EH UCO 140-7". 3Bykonepeady MOXHO Takke Bbipa3uTb NPUBEAEHHOI PasHOCTbIO YPOB-

HA BO30Y>KaatoLLEN CUSbl U YPOBHSI 3BYKOBOIO AaBreHuns D . no dopmyne

Fp,n

_ L, —L —10lg-~ | (F.9)

ef

D

Fp,n

roe  D.,  — NpuBedeHHasi pa3HOCTb YpPOBHEWN BO3byxaatolleln cunbl B NOMELLEHUN UC-

Fp,n
TOYHUKA N YPOBHA 3BYKOBOIo gaBrieHUA B NpUEMHOM NMOMeELLEHUN, ,CI,E;

LF — YpOBEHb CUJIbl B NOMELLEHNN NCTOYHUKA, ab;
|_r — YpOBEHb 3BYKOBOIo AaBJieHNA B NPpUEMHOM NOMeELLEHNN, ab;

A — 3KBMBANIEHTHAsA NIOLLAb 3BYKOMOTMOLLEHUS MPUEMHOTO NOMELLEHUS!, M2,
BmecTo anekTpoavHammuyeckoro Bo3byauTens B HEKOTOPbIX Cry4vasix MOXeT Mc-
NoNb30BaTbCs YAapHas MalluHa. B aTux cnyyasix ypoBEHb CUMbl B OKTaBHbIX MOfocax

npuHMmarT cornacHo Tabnuue F.1. TlpumepHo pgo 1000 Tu oOH paBeH
L. =101g2,5f /10" gB unm L. =101g0,8f /10™ B Ansa 1/3-0KTaBHbIX NOMNOC, YTO BMU3KO
K TeOpeTUYECKM OXMAAEMbIM 3HAYEHUAM [22].

Tabnuua F.1 - YposBeHb cunbl L. oTHocuTensHo 1 nH Ana yaapHoW MalwHbl B OK-

TaBHbIX NOJ10CaxX

CpegHereomeTpuyeckas
yacToTa OKTaBHOM 31 63 125 250 500 1000 2000 4000
nonocsl, Iy
YpoBeHb cunbl L, 139 142 145 148 151 154 156 156

Korga UCTOYHMK CTPYKTYPHOTO LyMa MOXHO CYMTaTb UCTOYHWKOM CUIbl, 3adnKCK-
POBaHHbLIM B TOYKE U3MEPEHUSA Ha KOHCTPYKUUKN 3gaHus, oopmynbl (18) n (19) moryTt 6bITb
o6benmHeHbl B opmyny

L, . =Ly, +30-D (F.10)

Fp,n *
ﬂ,]‘lﬂ CTPYKTYPHOro wyma bonee NPakTU4YHbIM ABNAETCA U3MepeHne 3ByKornepenadm

B NMPOTUBOMNOJI0XKHOM HanpasJieHUn, 1. €. co3gaBad 3BYyKOBYHO MOLLHOCTb B NMPUEMHOM MO~

* EH UCO 140-7:1998 «AkycTuka. MiamepeHne 3ByKkOM3onAuMM B 30aHUSIX U CTPOMUTEINbHBIX SM1EMEHTaX.
YacTb 7. ilamepeHve 3ByKon3onsauny yaapHoro Wwyma nosioM B HaTYPHbIX YCMOBUSIX».
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MeLeHNN N naMepda ypoBeHb CKOPOCTU B TOYHKE BO36y)K,EI,eHVIF| NI B TOYKE B NoMeLlleHnn
NCTOYHMKA. PasHoOCTb ypOBHeVI Nnpn 3TOM pacCHUTbIBAKOT MO (popmyne

DI =L, —L,, —10lg f? +1095, (F.11)

Fp,n

rﬂ,e D reci

fn — NPVBEOEHHas pasHOCTb YPOBHSA BO3BYXOaloLlen Cuibl B NOMELLEHUN UC-

TOYHMKA M YPOBHS 3BYKOBOrO AaBNEHMEM B MPUEMHOM NomelleHnm , ab;

L,, — YPOBEHb CKOPOCTM BUOPaLMM B MOMELLEHUM UCTOYHMKA B TOYKe, rAe npuo-
eHa Bo3byxgatowas cuna, ab oTHocuTensHo 107 m/c;

L, — YpOBEHb 3BYKOBOIO [AaBMEHWUS B MPMEMHOM MOMELLEHMN C UCTOYHUKOM BO3-

AYLLHOro Wwyma B 3ToM nomewleHnn, ob otHocutensHo 20 mklla;

f — cpeaHereomeTpuyeckasa YyactoTa nornockl YyactoT, Iy,
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MpunoxeHne G

(cnpaBo4HoOe)

YpoBHM WWyMa Ha HU3KUX YacToTax

Co3aaHHble UCTOYHUKaMU LyMa WUiW 3fiEMEHTaMK 30aHUS YPOBHWM 3BYKOBOMO [aB-
NEeHNs B NOMELLLEHMM HA HU3KMX YaCcTOTax N N3MEPEHHbIE B COOTBETCTBMM C [41] aBNAOTCS
CpeaHUMU MO MOMELLLEHMIO 3a UCKIIOYEHNEM 30HbI Ha paccTosiHum 0,5 M OT ero rpaHuL.

Ho peanbHO OHM UMeT pa3bpoc, U3MEHSSACb B LUMPOKUX Npeaenax B 3aBUCMMO-
CTM OT MOMOXEHUsI TOYKN n3mepeHuns. CtaHgapTHOE OTKIOHEeHUe 0B6bl4HO 0BpaTHO MNpo-
nopunoHanbHO YMCny MoA B eauHuue obbema (moganbHOW nnoTHocth) [25], [26], [27],
[28]. CTaHgapTHOE OTKMNOHEHWE YPOBHEW HAa HU3KMX YacToTax AN OKTABHbIX MOMNOC pac-

CYMTBIBaAOT No hopmyne

anvf? S f L
+ +

o ~@0+02/n(f))cn(f)= , G.1
pse =(@r02/n(1)) € (F) = =5+ D ©.1)
rge O_p,oct — CTaH}J,apTHoe OTKITOHEeHne ypOBHFl 3ByKOBOI’0 AaBlieHnda B OKTaBHOMW NOno-
ce, Ab;

n(f) — moaanbHas nnoTHocTb, Iy

C, — CKOpOCTb 3BYyKa B Bo3ayxe (¢, = 340m/c),m/c;

V — 06beM nomelleHusi, M>;

S, — Nnowaab Orpax/JaloLLmx NOBEPXHOCTEl NOMeLLEHs, M2;

L — obwas anvHa rpaHny, NoMeLLeHns, M;

f — cpegHereomeTpuyeckasi YacToTa OKTaBHOW nonocel, Iy,

M3-3a pasnuyHbix TMNoB oopM KonebaHuin B NOMeLLEHNN OaHHbIN pa3bpoc sBnseT-
Csl cneacTBMeM OBbIMHO HM3KOrO YPOBHSI 3BYKOBOMO AaBfEHUS B LEHTPE NMOMELLEHNS MO
CpaBHEHWIO CO CpeaHMM MO NMOMELLEHUI0. Takoe pasnuyme MoXeT BbiTb 0ByCroBneHo Tak
HasbiBaemMoun nonpaskon Yotepxayca (Waterhouse correction), yumTbiBatoLen oCob6eHHOo-
cTV nomeuleHus [cM. popmyny (G.2) n pucyHok G.1]. Tem He mMeHee, ONbIT NOKa3bIBaEeT,
YTO Pa3HOCTb YPOBHEN B OKTaBHbIX MOMIOCaXx, Kak NpaBuno, MeHblUe, 1 Ang cepenuHbl no-
MELLEHNS HA PACCTOAHUN HE MeHee 2 M OT CTEHbl OHa CTPEMUTCS K MOSIOBUHE OT YKa3aH-
HbIX Ha PUCYHKe 3Ha4YeHun. [lonpasky YoTepxayca paccynTbiBaloT no popmyne

c.S
C, =10lg/1+ 2>, G.2
W g{ +8fV} ( )
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PucyHok G.1 — MNpumep 3aBMCMMOCTM Nonpaskn YoTepxayca oT YacToTbl ANs ABYX
BbICOKMX NPSIMOYTOSIbHbIX NOMELLIEHUI HUXKHETO aTaxa
Mpun oLEeHKe YPOBHEWN 3BYKOBOIO AaBIEHNS B COOTBETCTBMM C HACTOSALLUMM CTaHaap-
TOM [axe Ha HU3KUX YacToTax npuMeHsinacb Teopust AuddysHoro 3BykoBoro nonsi. Heko-
TOpble UCCneaoBaHWsi NOKa3bIiBaKOT, YTO NPY 3TOM YPOBHU LUyMa 3aBbllLEHbl MO CpaBHe-
HUIO C U3MEPEHHbIMU CPEAHMMU YPOBHSIMM B MOMELLEHMM HA HU3KUX YacToTax. YPOBHU
3BYKOBOIO [JaBNEeHUs Ha HU3KUX YacToTax, onpeaerneHHble C y4eTOM CTaHOapTHOro OTKIO-
HEHUs1 B COOTBETCTBUKN ¢ dhopMmyron (G.1), No3BonsAT onpeaenuTb A0BEPUTENbHbIE Fpa-

HUUbI ONA pe3ynbTaTtoB I/I3MepeHMI7I.
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MpunoxeHne H

(cnpaBo4HoOe)
PykoBoACTBO NO NPOEKTUPOBaHUIO CUCTEM MHXXEHEePHOro o6opyaoBaHus

H.1 O6wune nonoxeHun

MpoekTupoBaHMe NOMELLEHUIN C NHXEHEPHBIM 060pyaOBaHMEM, UX PacrnofoXeHne
B 34aHWM N HA CTPOUTENbHbIX KOHCTPYKLMAX YACTO AOMKHO BbINOMHATLCS Ha paHHEn cTa-
AWV NMNaHMPOBaHUs, Korga ewe HeT NnogpobHbIX AaHHbIX. Ha aToM aTane geTanbHble pac-
YyeTbl HEBLINOMHUMBI. B Lenax obneryeHnsa NpUHATUS HEKOTOPbLIX KOHCTPYKTUBHBLIX peLue-
HUA MOryT ObiTb MPUMMEHEHBbI HWXKecneayLwmne amnupudeckne npasuna. OHU aaHbl Ans
CMUCTEM BEHTUNAUMU, HO B obLLeM criydae MoryT ObiTb NMPUMEHEHbI U K APYroMy COMocTa-
BUMOMY 0OOpyLOBaHMIO MOMELLEHMI (Hanpumep, oTonuTenbHoOMy obopyaoBaHuto, nud-

TamnT. 4a.).

H.2 Bbi6op o6opyaoBaHus

BaxxHO, 4TOObI BEHTUNALUMOHHANA yCTaHOBKa U CMCTEMa BO34yXOBOLOB MO napamerT-
pamM gaBrieHMst 1 NOTOKY Bo3ayxa Obinn oNnTMMU3NPOBaHbI B OTHOLLEHUK LyMa. B cnoxHon
CUCTEME BO34YyXOBOAOB C HECKOMbKUMW MOBOPOTaAMM U M3MEHSAOLWMMUCA pasMepamu
npoucxogut 6onblIoe nNageHue OaBfieHUsl, B CUIy Yero BEHTUNATOP OOSMKeH paboTtaTtb
Npw NOBbLILLEHHOM MOSIHOM AABMEHUN. OTO B COBOKYMNHOCTM C HEGNaronpmusTHbIMN YyCroBuU-
AMW AN NOTOKa BO34yXa Bbl3blBAET BbICOKME YPOBHM LUyMa 1 BUOGpaumm B BO34yxXoBoaaXx,
a Takke Wyma, nepegaBaemMoro yepes3 KOHCTpPyKuuu. Kak npaBurio, Haunyylwun aHep-
roapPeKTUBHLIN pexuMm paboTbl iBAsieTCa caMbiM 6ecluyMHbIM. beclyMHas BeHTUNAuu-
OHHasi ycTaHoBKa ObObIYHO BKMOYaeT B cebsa: BO3ayxoBoAbl C OOMbLUIMM NONEpPEeYHbIM ce-
YEeHneM, YMEepPEHHLIMN pagnycamum NOBOPOTA, C paccekaTensiMm rnoToka; Kamepbl Bblpas-
HUBAHWA OaBfeHUs1 40 U MOCe BEHTUNATOPA; HU3KOKOMMPECCUOHHbIE aKTUBHbIE LLYMO-
rnywutenn. PaspaboTka Takon cuctembl aKOHOMUYECKN Bornee adpekTnBHa, Yem nocre-
aywume 3aTpaTbl Ha BUOPO- M 3BYKOU3OMALMIO KOHCTPYKUUIA 3O0aHUSA C LENb BbIMOMHe-
HUSA YCTAHOBMNEHHbIX TpeOGOBaHUN NO WyMy 1 BUbpauuu.

Heobxoanmo nnaHvpoBaTtb OOGCNyXnBaHme 1 nogaepxaHme CUCTeEMbl B UCNPaBHOM
COCTOSIHUM BO M30eXaHwe yBENUYEHUs1 YPOBHSA LUymMa CUCTEMbl Npu paboTte B HeonTu-
ManbHOM pexnme. Heobxoamma perynsipHasi 3ameHa BO3AYyLWHbIX uUnbTpoB 1 GanaHcu-
poOBKa NUHUIN anekTponepenad. MIs3Hoc BMOpom3onaTopoB, 0COOEHHO NoAd BO3AENCTBMEM
XUMUYECKNX BELLEeCTB UNU B KOPPO3MOHHOW cpede MOXET yXyAWNTb UX XapaKTepPUCTUKMW.

®PYHKUNOHUPOBaHME BMOPON30IATOPOB HEOOXOAMMO PErynApHO NPOBEPATD.
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H.3 PacnonoxeHue nomelweHUas  UHXeHepHoro obopyaoBaHusa U
BEHTUNSALMOHHON YCTaHOBKMU

lMomeLlleHns ¢ HXXeHepHbIM 06opyaoBaHNEM, NO BO3MOXHOCTU, OTAENAOT OT Mno-
MeLLeHUn, rae Wwym HexenarteneH. ManeHbkue KnagoBku, Tyanetbl U T. 4. MOTyT OblTb UC-
NOoNb30BaHbl A1 YMEHbLUEHWS 3ByKOnepeaayu.

[na pasmelleHns obopyaoBaHua npegnoytuTenbHbl 6onblune nomelleHms. Heob-
XOOMMO pacnonaratb BEHTUNSLNOHHYIO YCTAHOBKY nofanblue OT NauT u cTeH. XXenatenb-
HO, 4YTOBbl MMerncsa OOCTYN K YCTaHOBKE CO BCEX CTOPOH, a LUyMOrnyLmTenu pacnonara-
nucb BGAM3M OT yCTaHOBKU. Heobxoammo npoekTMpoBaTb BO3AYyXOBOA Takum obpasom,
4yTO6bI 06ECNEUNTL B HEM BO3AYLUHbIA NOTOK C MUHMMAasbHBIMWU NOTEPSMN AaBrneHus. [na
aToro crnegyet musberaTtb, €CnNyv BO3MOXHO, pe3kux M3rmbos U NOBOPOTOB OCHOBHOMO BO3-
AyxoBoja.

BosgyxoBoabl NPSAMOYrofibHOrO CeYeHUs MMEKT ropasfo MEHbLUYH 3BYKOU30s-
Lnio, Yyem Kpyrnble. He cneayeTt pacnonaratb NpsiMOYrofibHble BO34yX0OBOAblI BONM3n ner-
KX CTEH UM NOABECHbIX MOTONKOB. PekoMeHayeTcs MCnonb3oBaTb 3aKpbiTble LWAaXTbl C
AOCTaTOYHOM 3BYyKOM3onsumen, 4Tobbl npefoTBpaTUTh nepefadvy Lyma B gpyrve npo-
CTpaHcTBa.

Bo3gyxo3abopHbie 1 BbiMyCKHbIE YCTPOMUCTBA HEe LOMMKHbI co3faBaTh M3ObITOYHbIE
YPOBHU LWyMa BONM3N 30aHUA, N3MepUTb KOTopble MOXHO no EH 12354-4. [1ns 3awuTbl OT

BO34ENCTBUSA wyma MoryT ObITb NCMONb30BaHbI MyLwnTernin n 3KpaHbl.

H.4 3Bykounsonsuma nomMeLleHUn NHXeHepHoro o6opyaoBaHus

MpeanoyTUTENbHLIMM ANSA CTEH N NNUT SABMSIOTCS XECTKME MaTepuansbl, Takme Kak
KMpnuy, 6eTOH 1 T. n.

Mpn ncnonb3oBaHUM NErknx OBOWMHbBIX CTEH Heobxoaumo obecnednTb OCHOBHYHO
4YacTOTy pe3oHaHca ABONHOWN CTEHbl 3HAYUTENBHO HXKE COBCTBEHHbLIX YaCTOT BEHTUNALN-
OHHOWN YCTaAHOBKW. OTO MOXET OblTb AOCTUrHYTO 3a CYET YBENMYEeHUS MacCbl CTEHbl
(Hanpumep, HanoxeHnem 3 — 5 crnoeB rMNCoKapTOHa C KaXK4oW CTOPOHbI), NPUMEHEHNEM
yrnpyrux ynopos Wnun kaHanos, co3gaHnemM 60mblUnX BO34YLUHbIX 3a30pPOB U UCMONb30Ba-

HMeM MaKCMMarnbHOro KonM4yecTBa 3ByKOMormoLwarLwero Matepumana.
H.5 3BykousonsumMa CTPYKTYPHOro wyma u Bubpousonsaums

H.5.1 MaccuBHas cTpykTypa
Kak npasuno, macca 4actM yCTaHOBOYHOM MANUTbI, MEHLLUEN WUIIN MOYTU PaBHOW
nnowaan BEHTUNALMOHHOW YCTAHOBKM (MOYTU MOKpbIBalOLWEN nnowanb nog yCcTaHOBKOW)
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AOMMKHA npeBblwaTh Maccy yCTaHoBKM. Macca nnuTbl MOXET ObiTb yBEnMYeHa 4ONOSHK-
TenbHbIM crnoem 6eToHa, B NPOTMBHOM Crnyyae crefyeT UCMonb30BaTb YCTAaHOBKY MEHb-
wen maceobl. [NnuTbl TonwmuHon 220 — 250 MM ABNAKTCA NPeanoYTUTESNbHLIMN.

Pe3oHaHCHble YacToTbl nnTbl f Heob6xoaumo paccynTbiBaTb NO OTHOLLUEHUIO K

structure
CYMMapHOW mMacce BEHTUNSLMOHHON YCTAHOBKM W MMANUTbI, @ XXECTKOCTb MMUTbl C y4€TOM
LUMPVHBI NPONeToB Mexay onopamu. NepBasi pe3oHaHcHas YacToTa AofmkHa ObiTb Bbille

nto6on YacToTbl BpaLleHUs BEHTUNSILMOHHON ycTaHoBKku f, ., C y4eTOM YacToTbl BpaLle-

unit 7
HUA aneKkTpoaBuratenid, BEHTUNATOpPA, oXnaxaarLlwnx KomMmrnpeccopoB, HaCcoCoB 1 Ap. Pe-

30HaAaHCHaA 4acToTa U30JIATOPOB f AOMMKHA ObITb eLle Huxe, yaoBJ1eTBOpPAA yCIOoBUKO

isol

fisr < funic /4. Pe30HaHCHbIE YacTOTbl He OOMKHbI coBnagaTb. Harpyska onop ycTaHOBKM

MOXeT ObITb HeoaMHakoBa. Harpyska ornop BbI3blBaeT cTaTUyeckyto ocaaky b BuGpouso-

natopa, paBHyl 320/ f2, MM. MakcMmanbHO OonycTuMasi ocagka BUGPOM3ONSATOPOB

isol

25 MM ans ctanbHbIX NPYXWH " 12 mm gns PEe3nNHOBbLIX BVI6pOI/I30]'IFITOpOB, 4YTO COOTBET-

CTBYeT MMHUMarbHol Yactote f., = 3,6 'L ANs cTanbHbIX NPYXWH 1 5,2 'y Ans peavHo-

isol

BbIX BUOPOM3ONATOPOB.

H.5.2 Jlerkas cTpykTypa

BeHTUNSAUMOHHYIO YCTaHOBKY He crefyeT ycTaHaBnuBaTb HENOCPenCTBEHHO Ha
nnasawoLwme nosibl, ra30beToHHbIE NNUTLI, AePEBAHHbIE KOHCTPYKUUM UITM KOHCTPYKLNK U3
CTanbHbIX NNAcTUH. PekomeHayeTcss NPUMEHSATbL YCTPONCTBO, B KOTOPOM BEHTUNALNOHHAA
yCTaHOBKa YCTaHaBMNMBAETCH Ha >XeCTKOM npodwune ¢ 60nblnMM MOMEHTOM WHEPLMMW.
Ynopamu pam BEHTUNALUNOHHOM YCTAHOBKW LOSMKHbI ObITb XXECTKME CTEHbl UMK XeCTKue
KOJTOHHbI, HE MMeLLME XKECTKOro KOHTaKTa ¢ ApyrMMun Yyactsamun 3gaHus. [axe Hebonbwne
Nno nnowjagM KOHTaKTbl MOTyT CTaTb MPUYUHOW 3BYKOMNepedayu yepesd KOHCTPyKUuu 3na-
HUS. B HEKOTOPbIX Cry4Yasix LenecoobpasHo ynpyro nogBeLluvBaTb YCTAHOBKY Ha Kpbille.

Bubpounsonatopbl NpoekTUpyrOTCA C OCHOBHOM pe30oHaHCHOM 4vacTtotom f,, no

isol

KpaiHel Mepe B TpU pasa MeHblLUel, YeM pe3oHaHCHas YactoTa CTPyKTypbl f Buo-

structure *
PON30NATOPbI, @ TaKKe KOHCTPYKLUUKN OOSMKHbI MPOEKTUPOBATLCA C MakCUMarnbHO BO3MOX-
HbIM KO3(bpMLMeHTOM noTepb. He pekomeHayeTca npumeHeHue Ganok kak HeoTbemre-

MOW 4acTh CUCTEMbI BUOPOU3ONALIMM KOHCTPYKLIMMN.
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H.6 Tpy6bl n BO3ayxoBoAbI

Bubpupytowme yactm mHxeHepHoro obopyaoBaHus, KOTOpble YCTaHaBNMBAKOT Ha
BHELUHWE UIN BHYTPEHHUE BUBPON3ONATOPSLI, T. €. ABUraTenNb, BEHTUNATOP, HAacockl 1 T.M.,
He JOITKHbI NOACOEANHATLCS K KOHCTPYKUMAM 34aHUS, TaK Kak 9TO 3HAYUTENbHO YBENUYUT
CTPYKTYPHbIN LLYM.

OnekTpunyeckan apmaTypa, TpyObl BOOOCHAGXEHMS, rmapaBnnu4eckme LaHrm, Bo3-
AYyX0BOAbl U T. 4. HE AOMMKHbI BbITb NPUKPEnneHbl HENOCPEACTBEHHO K KOHCTPYKUUKN 3aa-
HUSA. XOMYTbl OOSMKHbI ObITb OCHALLEHbl U3OMALMOHHBIM MaTtepuanomMm Unn BbITb KeCTKO
3aKpenneHHbIMKU Ha onope (Hanpumep, Ha GeTOHHbLIX Grokax), KoTopble onuMparTcs Ha
ynpyrvue npoknagkvi Ha nnuTe. Ynpyrne matepuansl, UCNONb3yemble ANsi NOAKNaA0K U Xo-
MYTOB, OOJDKHbI COXPaHATb ynNpyrme CBOMCTBA Npu OU3NYECKMX U KIMMATUYECKUX Harpys-
Kax (T. €. OblTb CTOMKMMUW K BO3OENCTBUIO BNaru, LWenoym n opraHn4yeCcKkux CoeguHEeHnn).

BosgyxopacnpegenutenbHble yCTPOMCTBA B MOMELLEHMM MO-pasHOMY nepeaaroT
LWYM B 3aBMCUMOCTM OT UX MecTononoxeHus. Bosgyxopacnpenenurenu, pacnonoXeHHble
B yrnax, yBenuumBalT HU3KOYACTOTHbIM LWYM B nomMeleHun. Boibop Bo3gyxopacnpenenu-

Tenewn AormKeH NMPUHNMAaTbLCA C Y4ETOM UX MECTOIMOJIOXKEHUA.
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MpunoxeHue |

(cnpaBo4HoOe)
NMpumepbl pacyeTa

[.1 Cuctema BEHTUNALUMN

Cuctema BeHTUNAUMN obcnyxumBaeT Hebonbluoe oduncHoe 3gaHune. Ha pucyHke 1.1
n3obpaxkeHbl: CUCTEMA BEHTUNALUUN C BEHTUNATOPOM U yKasaHbl €ro pasMmepbl; ooucHoe
rnomeLleHve, KOTopoe BEHTUNUpyeT OdaHHas cucTemMa; 3aMKHyToe MpPOCTPaHCTBO, Yepes
KOTOpoe npoxoauT Bo3gyxoBod. B tabnuue .1 npuBeaeHbl aTanbl pacyeTa U UCXOAHbIE
OaHHble (B ocHOBHOM K3 [1] u [2]). MNMpumep BkNtoYaeT pacyeT wyma BeHTUNATopa B Mo-
MeLLeHn h, NOTOKOBOrO LWyMma ryWwuTensa ¢ B NOMeLLeHnn h, MOTOKOBOro WymMa B BO34y-
X03abopHMKax B NOMELLEHUN WU LWIyMa, U3INTyYEHHOro BO34yXOBOLOM € B OKpyxatouiee 3a-

MKHYTOE NMPOCTPaHCTBO.
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PucyHok 1.1 — lNpumep BEHTUNALMOHHON CUCTEMDI

82



FOCT P EH 12354-5-2012

Tabnwunua L1 - lNpumep pacyeTta wyma, Msny4aemoro B nomerieHme h (pucyHok 1.1) n

LymMma BEHTUINMATOpPa 4Yepel3 BbIXOOHbIE OTBEPCTUA (peLIJeTKVI)

O6o Hanwme- CpepnHereomeTpuyeckasa Yyactota Kop-
anaue | HoBaHue Onpe- OKTaBHOW nosnocel, 'y peKTU-
Ye- anemMmeH- | gense- poBaH-
Hue Ta unm mas MpumeyvaHne nnu BaH-
ane- ero xa- Bennyun- NCTOYHUK 63 | 125 | 250 | 500 | 1000 | 2000 |HO€ MO
MEH- pakTe- Ha A 3Ha-
PUCTUK YyeHue
Ta
a BeHtunsa- L, YKkasaTb U3roToBu-
TOp Tensi; LeHTpobex-
HBIN BEHTWUIIATOD 63,0 | 64,0 | 65,0 | 60,0 | 55,0 | 50,0 62
(g =0,44 m’[c);
AP =600Ma)
- + KOppeKumns
pabouelt Toukn [1] 60 | 60 | 60 | 60 6,0 6,0 -
b MosopoT AL, [1]
BO3[yXO- 00 | 00| 10 | 20 3,0 3,0 -
BOAa
c Mnyww- AL, s200/220; 11500;
Tenb Ykasatb 20 | 6,0 | 13,0 | 250 | 32,0 | 30,0 -
N3roToBuTENSA
d OTBeTB- AL, [1]; S-oTHOLWeHne =
nexHwue 0,5 +3aryxaimve B | 3,0 | 3,0 | 3,0 | 3,0 4,0 5,0 -
nsrnbe
e 3atyxa- ALy, [1], | =4,0m
e B 30 |04 [05|06]| 1,0 | 1,0 | -
BO3[yXO-
BOAEe
f Ortserts- AL MNpunoxeHue E;
nexve W S-oTHoweHve =0,34 46 | 46 | 46 | 46 4.6 4.6 B
e 3atyxa- ALy, [1], 1=25m
e B 19 /03|03 |04 06 | 06 | -
BO34yXO-
BoAe
g PewweTka AL, Mpunoxexne E
(n.E.8); nnockas,
S — 350 cm? 153 | 9,7 | 49 | 1.8 0,5 0,1 -
h 3atyxa- 101g4/A| A=A, =10m°
HMe B Nno- -40 | -40 | -4,0 | -4,0 -4,0 -4,0 -
MeLLeHMN
L,4(9) ®dopmyna (3a) = a’-
’ b+c+d+e+f+|325|420|397|246 | 11,2 7,6 32
e+g)+h
h L,q(f) Kak (g), MeHblle
’ yem 3atyxaHue | 37,0 | 42,2 | 40,0 | 249 | 11,8 8,2 33
Bo3gyxoBoga f

B pesynbTaTe npuBegeHHbIM ypoBeHb 3Byka A B nomelleHun h, usnydaemoro

BbIXOAHbIMW OTBepCcTUsSIMKN OyaeT paBeH 36 ABA, a ypoBeHb 3Byka C B TOM e AnanasoHe

yacToT paBeH 48 abC.
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(dbopmyna 3b), pesynbtat 6yaet Boiwe Ha 1 ab.

rlpl/IHI/IMaFI BO BHMMaHME TaKXKe HanpaBleHHOCTb MNoJid Ha pacCCTOoOAHUA 2 M

Tabnunua 1.2 — lMNpumep pacyeta wyma B nomeweHmn h (pucyHok 1.1) n noToKoBOro

wyma rmywmnTtena 4yepel BbIXOOHblIEe OTBEPCTUA (peLIJeTKVI)

HanumeHo- CpenHereomeTpuyeckast YactoTa lé?(fm
O6o- 5 Onpege- OKTaBHOW nonocsl, 'y P
aHue ane- poBaH-
3Ha- nsemasi
MeHTa unm Mpumeyvanne BaH-
HeHN® | oo xapak- | BEMHM NN NUCTOYHUK Hoe no
ane- P Ha 63 125 250 500 | 1000 | 2000
TEPUCTUK A 3Ha-
MeHTa yeHue
NcTouHuK [1]; AP =50/1a,
c Ly 28,0 | 24,0 | 200 | 16,0 | 8,0 17
wyma vV=>5m/c
d > AL, 239 [ 141 | 94 | 65 | 68 | 74 | -
101g4/ A
h 4,1 9,9 10,6 9,5 1,2 7,4 9
Ln'd (g) L L L 1 L 1

ero BIUSIHUEM MOXHO NpeHebpeyb.

lMockonbKy ypoBeHb 3Byka A, u3riy4aembll OOHUM OTBepcTuem, paseH 9 ABA, To

Tabnunua 1.3 — lNpumep pacyeta wyma B nomeweHum h (pucyHok |.1) n noTokoBoro

wyma, N3rty4eHHOro BbIXogHbIM OTBEPCTUAMMU (pemeTKOIZ)

Kop-
HanmeHo- CpeuHereometpmquKaﬂ yacToTa pngm_
O60- 5 Onpege- OKTaBHOW nonocsl, 'y
aHue ane- poBaH-
3Ha- nsemasi
MEHTa unm MpumeyaHne BaH-
HeHNE | oo xapak- | BEMHM NN NUCTOYHUK Hoe no
ane- P Ha 63 | 125 | 250 | 500 | 1000 | 2000
TEPUCTUK A 3Ha-
MeHTa YyeHue
Yka3atb npous-
f Ly BoauTens; npy | 33,0 | 34,0 | 30,0 | 31,0 | 31,0 | 220 | 34
V=>5wm/c
2
H 3atyxanve B8 | 101g4/ A A=A, =10m" | 40 | 40 | -40 | 40 | -40 | -40
nomMeLleHnn
dopmyna (3a) =
a-(b+c+d+e
I—n,d (g) s
+f+e’+g)+h 29,0 | 30.0 | 26.0 | 27.0 | 27.0 | 18.0 30
Log ()| Toxe,uronnah | 594 | 300 | 260 | 270 | 27.0 | 180 | 30
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B pesynbTaTe npuBeAeHHbIM ypoBEHb 3BYKa A B NOMELLEHUN, U3My4aeMOro BbIXo4-
HbIMM OTBEPCTMSMU (OBYX peLueTok), paBeH 33 AbA, a ypoBeHb 3Byka C B TOM e guana-
30He yacToT paBeH 38 abC. [laHHOe 3HayYeHVe MeHbLUE BENUYMHBI WyMa, 06yCnoBNEeHHO-
rO BEHTUNSITOPOM, HO €ro criefyeT yunTbiBaThb.
Tabnunua L4 — lNpumep pacyeTa wyma B nomMmewieHnn h (pucyHok |.1): cymmapHbIi
YypOBEHb, 06YCNOBMEHHbIN BEHTUNATOPOM, NOTOKOBbLIN LWYM, OOYCIOBEHHbIN rNywnTenem

N NOTOKOBbIN LymMm, VI3ﬂy‘-IaeMbII7I BbIXOAHbIMU OTBEPCTUAMN (peI.IJeTKaMVI)

06 HavnmeHo- Onpe- CpepgHereomeTpuyeckas 4YactoTa
" | saune ane- | pense- OKTaBHo nonocsl, 'y Ypo-
3Ha- BEHb
MEeHTa nnm mas MpumeyaHne nnu
HEHIE | oro xapak- BENn- NCTOYHUK 3Byka
ane- P 63 125 250 | 500 | 1000 | 2000 A
TEPUCTUK yMHa
MeHTa
MomeLueHme, dopmyna (2) ¢
CyMMapHbiii Log pesynbtatamn | 40.0 | 454 | 430 | 321 | 30,2 | 21,4 | 37
ypOBEHb Tabnuy 1.1, 1.2, 1.3
A=016
L, (fan)
V/T=016-90/0,7| 36,8 | 42,3 | 399 | 289 | 27,0 | 18,3 34

Takum o6Gpa3om, cymMapHbii ypoBeHb 3BykKa A B NOMelleHun paBeH 34 OBA,

ypoBeHb 3Byka C — 45 obC.

Tabnuuya 1.5 - MNpumep pacyeTa Wwyma, obyCrnoBrNeHHOro 3fIEMEHTOM € BO34yXxoBoaa

Ha pucyHke |.1

06 HanmeHo- Onpe- CpepnHereomeTpuyeckas yacTtoTa
9" | Bauve ane- | pense- OKTaBHO nomnockl, My Ypo-
3Ha- BEHb
MeHTa Unu mas MNpumevaHne unm
Henve €ro xapak- Benu- NCTOYHUK 3ByKa
ane- P 63 | 125 | 250 | 500 | 1000 | 2000 | A
TEPUCTUK YmHa
MEeHTa
LW B Kak B npegpbiayLien
BeHTMﬂﬂTOp SNEeMeHT Ta6nl,"_||e ansd 64,0 61,0 54,0 36, 22,0 18,0 49
ee anemeHToB a-d
e BoazyxoBoa Rio 2] 50,0 | 55,0 | 550 | 52,0 | 44,0 | 35,0 -
®dopmyna (13); okono
I=2m
Lo dopmyna (2) 30,0 | 220 [150| 0,0 | -6,0 | -1,0 -
L, A=016 34,0 | 26,0 | 19,0 | 4,0 -2,0 3,0 16
V/T=016-30/12
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Taknm obpas3om, CyMMapHbIi YpOBEHb 3Byka A B 3aMKHYTOM MPOCTPAHCTBE paBeH
16 obA, yposeHb 3Byka C — 34 obC.

[.2 TmppomaccaxHaa BaHHa

PucyHok 1.2 npeacraBnsieT ruapomMaccaxHyto BaHHy (ganee — BaHHa), yCTaHOBEH-
HYI0 Ha NOJSQT BAHHOW KOMHaTbl (MOMELLEHME UCTOYHMKA LlymMa) U C OOHOM CTOPOHbI Mpu-
KpenneHHy K cTeHe. KocBeHHasd CTpyKTypHasi 3Bykonepegada npoucxoguTt no nony u
cteHe. beToHHbIM non umeeT TonwmHy 200 mMm, 6eToHHasa cteHa — 100 mm. B gaHHOM
NpUMepe paccuYNTbIBAETCA CTPYKTYPHbIN LLYM, NepeaatoLmMincs no gnaroHanm B npueMHoe

nometlleHune. NMoboyHble NyTH 3ByKOoNepeaayn ykasaHbl Ha pucyHke |.3.

- 1CHI
[Momeruenune crens
HUCTOYHHUKA
-/
[Ipuemuoe
MOMeIIeHUE

Pasmepsbl:

- ANMHa CoeauHEHUs nofna co CTEHOM 4 ;

- pasmepbl NOMELEHNS UCTOYHUKA (3 X 4 % 2,5) Mm;
- pasmepbl npuemMHoro nometleHus (5 x 4 x 2 5) m;
- TOonwmHa 6eToHHoro nosna 200 mMM;

- ToNwmHa 6eToHHON cTeHbl 100 Mm

PucyHok 1.2 — Cxema yCTaHOBKMW BaHHbI
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cTeHa (2) crena (2)
st_m.z =,
Lwis jrer,1 3
ﬂ. non (1) noa (1)
------- ym======y b o m ey
: ¥ L it ¥ Vi
-'»’ T
Los2 Lns22

PucyHok 1.3 — Nobo4Hble NyTM KOCBEHHOWN 3BYyKOMNepeaayun

Kaxabin YPOBEHb 3BYKOBOro AaBlrieHUdA nobo4yHoro wyma L paccynTbiBalOT No

n,s,ij
dopmyne (18a) (cm. 4.4.1) N0 COOTBETCTBYHOLLMM NEPeaAHHbIM MOLLHOCTSM, KOPPEKTUPY-
toemMy KoatuUNEHTY 1 3BYKON30MALMM NOBOYHOrO Wyma rno opmyne
Ln,s,ij = L\Ns,inst,i - Dsa,i - Rij —4.
JlabopamopHsbie usmepeHusi 0ns1 8aHHbI [39]
B nabopaTtopuu BaHHY yCcTaHaBNMBalT Ha CTEHAE C TPeMsi NNUuTamMu, No Kaxaon mns

KOTOpPbIX NnepegaeTca KOMMOHEHTa MOLLHOCTU LWs,n,i (MOLLI,HOCTb KOppPeKTnpoBaHa Ha TOIl-

WMHY  6eToHHOM nMTbl 100 MM C  XapakTepUCTUYECKOW  MOABUXKHOCTbIO

Y, rec =5-10°M/H-C). Pe3ynbTaTbl U3MepeHwii NpMBOAST B 1/3-0KTaBHbIX MOIOCaX YacToT.

38ykogasi MoOwHOCMb, Nepedasaemasi Hepe3 KOHCMpPyKuUU
B paccmaTtpuBaeMomMm npumepe BaHHa npukpenneHa K nony (MHOekc 1) u K ogHom
CTEeHe (MHAEKC 2), N0O3TOMY pacCMaTpMBalOT TONbKO ABE KOMMNOHEHTbI MOLLHOCTM.

Kaxkayto KOMNOHEHTY nepeaaHHON MOLHOCTU L, ;..; PAccuMTbIBaloT o opmyne

Y .
L\Ns,inst,i = L\Ns,n,i +10IgY = ’

0,Iec

rae Y, ; — Xapaktepuctuyeckas NoABWKHOCTb NPUEMHON NnuThbl (Mofia Uin CTeHbl), pac-
CyMTbiBaeMasi B COOTBETCTBUM C [39].
B AaHHOM npumMepe Ans CTeHbl Y, , = 5.10° m/H-c v anga nona You =1,25-10"° m/H-c.

KoagppuyueHm npeobpasosaHusi CmpyKmypHo20 wyma 6 8030y WIHbIU
KoppekTupyowmn KoadULMEHT paccynTbIiBaOT AN KaXOOW NPUEMHOW NNUTbI

(nona un cteHbl) no oopmyne (20b) (cm. 4.4.4), koTopasa NnpeobpasyeTcs K BUay
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roe

D,.; =10lg7, — R, +101lg(2fm; / pc)-10lgo;,

Ri — 3BYKOMU30NAUNA.

3sykou3sonayus noboyHo2o wyma

L‘|eTpre 3Ha4YeHnda 3BYKOU3ONALNN no60o4YHOro wyma Rij

EH 12354-1.

17, — KO3 PUUMEHT NoTepb NPUEMHON MIUTHI,

paccHnTbiBalOT Mo

B tabnuuax 1.6 v .7 npeacrtaBneHbl pe3ynbTaTbl pacyeToOB B OKTaABHbIX MOfiocax

YPOBHA 3BYKOBOIro gasJieHUA, reHepunpyemMoro B nppemMHomMm nomeweHnm nosom m CTEeHOM

COOTBETCTBEHHO. B Tabnuue 1.7 npegcrasrieH cymmapru?l YpOBEHb LWyMa.

Tabnunua l.6a — lNpMBeaeHHbIN YpOBEHb 3BYKOBOrO AaBrieHUs L

MeLLeHnn, 0BbyCroBnEeHHbIV 3ByKONepeaayen Yyepea non

n,s,1’?

B NpunemMHoOM no-

HanmeHoBaHune CpepnHereomeTpuyeckasi HactoTa OKTaBHOM Ypo-

3nemMeHTa nnu Onpepensiemas nonocel, 'y, BEHb
ero BEMMHMHa 63 | 125 | 250 | 500 | 1000 | 2000 | **%°

XapakKTepuctuk

6V'CT°”“”"V (na- Lusns 67,6 | 67,3 | 64,4 | 484 | 425 | 41,3

OpaTOpPHbIN)

MNCTOYHUK

(ycTaHoBMeH- Lsninsta 616 | 61,3 | 58,4 | 42,4 | 36,5 | 35,3

HbII)

KoacpcpuumenT 10lg7 415 | -125 | -13,5 | -145 | -15,5 | -16,5

notepb

38ykoM3ona- R 422 | 41,4 | 493 | 57,7 | 63,9 | 71,7

ums R

IcbpeKTmB- 10lgo 1,0 | 05 | 00 | 00 | 0,0 | 00

HOCTb U3JTy4eHunsd

KoppekTtupy-

oM koahdu- D, . -26,1 | -24,8 | -30,3 | -36,6 | -40,8 | -46,6

LUMEHT

3ByKOm3ons-

umst R;; (NoboyHo- R 48,4 | 48,9 | 57,3 | 66,2 | 72,9 | 81,2

ro [_Uyma), Rl2 48,0 489 56,8 65,6 72,4 80,6

EN 12354-1

pusepeHHbIl Losas 354 | 333 | 274 | 88 | 04 | 33 | 22

ggro aBneHl}; Losno 358 | 332 | 27,8 | 94 | 09 | 2,7 | 22
A L., 386 | 363 | 306 | 122 | 3,7 | 00 | 25
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Tabnunua 1.6b — TlpuBeaeHHbIW YypOBEHb 3BYKOBOrO AdaBfeHUs B MNPUEMHOM

nomeLLeHnn, o6yCrnoBEHHbIN 3ByKONnepeaayen Yepes CTeHy

HaMMeHOBaHVle Cpe,u,Hereomepr-leCKaﬂ 4yacTtoTa OKTaBHOVI ypo-
anemeHTa unn | Onpenensiemas nonocsl, 'y BEHb
ero BEMMIMHA 63 | 125 | 250 | 500 | 1000 | 2000 | *°3°
XapaKTepVICTI/IK
VicTourmk (na- | 54,6 | 556 | 56,1 | 38,8 | 31,2 | 32,0
©opaTopHbIN)
Victodhmk | 546 | 556 | 56,1 | 388 | 31,2 | 32,0
(ycTaHOBMEHHBbIN)
KoapdpuumenT | 104, 115 | -125 | -135 | -145 | -155 | -16.5
noTtepb
RSBVKO"'?’O””””” R 379 | 366 | 442 | 522 | 582 | 66,2
SPppexTmB- 10lgo 80 | 30 | 00 | 00 | 00 | 00
HOCTb |/|3nyqu|/|ﬂ
KoppekTtupyto-
Wit koadppuum- | Ds ., 179 | -195 | -281 | -34,1 | -38.1 | -44.1
eHT
R; (NO6ouHbIA), | R 475 | 489 | 56,8 | 656 | 72,4 | 80,6
EN 12354-1 R, 47.7 | 48,7 | 56,4 | 64,9 | 72.0 | 80,0
”E”E‘:ﬂe“gb':' Losus 210 | 222 | 234 | 34 | -71 | -85 | 16
ygooea e3 YKO- 208 | 225 | 238 | 40 | 67 | -79 | 16
BOTO AGBIIERVA 1 239 | 254 | 26,6 | 67 | -39 | -52 | 19

Tabnunua 1.7 — CymmapHbii MpUBEAEHHbIN YpPOBEHb 3BYKOBOrO [aBrieHus L

n,s21’

co34aBaemMoro BaHHOM B npueMHoOM nomMeLleHnmn

MpuBeaeHHbIN CpeaHereomeTpuyeckasl YactoTa OKTaBHOM
YpOBEHb 3BYKOBOIO nonocel, 'y Ypoaell\b 3ByKa
AasBrieHns 63 125 250 500 | 1000 | 2000
Losa 39 36 31 12 4 0 25
Los2 24 25 27 7 -4 -5 19
Lo s tota 39 37 32 13 4 1 26

Takum obpasom, NpuvBedeHHbIN ypoBEHb 3Byka A B NPUEMHOM MOMeLLeHun, oby-
CNOBNEHHbIN LUYMOM BaHHbI, paBeH 26 obBA.

|.3 CaHuTapHO-TEXHMYECKas cuctema

Ha pucyHke 1.4 npegcrtasneH npumep nNpuemMHOro nomMeLLeHus, pacrnoroXeHHOoro rno
AnaroHann HWxe BaHHOW KOMHATbl C YHUTA30M U CMbIBHbIM 6a4KOM, YyCTaHOBIIEHHbIM Ha
CTEeHe W NPUKpenneHHbIM K CTEHEe U Nony. YkasaHbl Takke NoBOYHble NMyTU CTPYKTYPHOWN

3Bykonepenadn. MNomelueHuns nmeroT cnenywuime XxapaktepncTtukn:
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- pa3Mepbl NOMELLEHUS NCTOYHMKA B nnaHe (4,52 x 3,40) M, BbicoTa 3,0 M, pa3me-
pbl NPUEeMHOro nomelleHuns B nnaHe — (4,52 x 4,50) m, BbicoTa 2,75 m;

- non/noTtonok: apMmupoBaHHbIn 6HeToH TonwwmHon 180 MM, p= 2300kr/Mm°,
m =414 kr/m;

- pasgenuTenbHas CTeHa U CTeHa B HUXKHEM MOMELLeHUN: rMncoBble 6oku Tonwm-
Hol 100 MM, p =920 kr/m® NOBEpPXHOCTHas NMNOTHOCTb CTEH M'=92 Kr/M”; CTEeHbl XeCcTKO
CBSi3aHbl C OKPYXaloLUMKN KOHCTPYKUMsaMK 6e3 ynpyrnx maTepuanos;

- Apyrvie BOKOBbIE CTEHbI: CUMMKaTHbIe BMoKU TONWMHOK 240 MM, p =2000 Kr/m®;
m'= 490 Kr/M> ¢ 06N1LOBKOW.

BrnnaHuem cteH, He y4qacCTBYHOLWMNX B 3ByKOonepeaade, MOXHO npeHe6peqb.

Nomemenne Nomemenne
HCTOMITHER HCTOMHHKA

M pnmMmeyaHmne - B nomelleHMn MCTOYHMKA CTeHa W1 Mon BO36y)KD,aI'OTCFI CMbIBHbIM

B6aykom Yyepe3 MOHTa)XHble Onopbl.

PI/IcyHOK 1.4 — an/IMep 3ByKkonepeaadun wyma CaHMTapHO-TeXHMLIeCKOVI CUCTEMDbI

YKkasaHHble faHHble 06 UCTOYHMKE MOMNYyYeHbl No pesynbTaTtamM U3MEpPEHUNn ¢ MeTo-
AOM npueMHbIX Nt no [39]. Micnonb3oBaHHbIM Npy pacyeTax CnekTp Bo3byXaeHus aBns-
€TCS MaKkCUMarsnbHbIM CNEKTPOM MOLLHOCTM wWwyma. CnekTp nosiydyeH nytem 3anucu BCero
npouecca cmbiBa (55 cekyHA) ¢ onpegeneHnemM Ha KOpOTKUX MHTEpBanax BPEMEHU IKBU-

BaneHTHOro ypoBHA LWyMa Leq N MakcumarsribHom 3ByKOBOIZ MOLLUHOCTW Ha 3TUX MHTepBalax

Ans kaxgon 1/3-oKkTaBHOM NOMOCHl (HauXyAlui crnyyan Onsi BCeX YacTOTHbIX MOfoc u
BCEX BPEMEHHbIX NHTEPBAoB). VI3MepeHHbIe yPOBHM MOLLHOCTU U CBA3AHHbIE C HAMW Xa-

pPaKTEPUCTUKN UCTOYHMKA LIyMa npeacTaBneHbl B Tabnuvue |1.8.
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Tabnmnue 1.8 — YpoBHM 3BYKOBOM MOLLUHOCTM B OKTaBHbIX Mofiocax WU
KOPPEKTUPOBAHHbIE NO A NnepegaBaeMon OT UCTOYHMKA Yepes3 KOHCTPYKUMN (M3MEpPEHBI NO

[39], xapakTepuctmnyeckui yposeHb — no EH 12354-5)

CpenHereomeTpuyeckas Yactota | Kopp
Y eKTn
HanMeHoBA- OKTaBHOM nonocsl, 'y, 0083
HVe anemeHTa Onpegensie- MpnmeyvaHne HHOE
N ero xa- Mad BeJTIM4YnHa NN NUCTOYHUK no
DAKTEPUGTUK 63 | 125 | 250 | 500 | 1000 | 2000 | A
3Ha4
eHne
. N3MEPEHHbIN |Y_  =534.10"°
L sowan P plate 61,7 | 59,8 | 47,2 | 44,9 | 38,8 | 27,2 | 48
m/H-c
-6
LW,instaIIed +10|gYwaII /Yplate Ywall = 241110 68,2 66,3 5377 51,5 45,4 33,7 54
m/H-c
+10lgY_, . /Y. . Y. ~=10-10"
Lo e 9Ysouree / Vg Ysouree =1,0-10 84,4 | 825|699 | 676 | 616 | 499 | 70
M/H-c
. N3MEPEHHbIN |Y_  =534.10"°
L s oor P plate 57,4 | 56,2 | 44,0 | 42,4 | 34,9 | 28,9 | 44
M/H-c
i +1019Y, 1 /Y e | Ygioor =1,65-107°
L it 9Vvan Ve | Yhoor =1, 52,3 | 51,1 | 38,9 | 37,3 | 29,8 | 23,8 | 39
m/H-c
+10lgY 1Y -10-10°
L 9Ysource ! Y pratg Ysource ”:"O 10 80,1 | 78,9 | 66,7 | 65,1 | 57,6 | 51,6 | 67
M/H-c

Cymmaprle YPOBHN 3BYKOBOIro AaBJrieHUA pacCHUTbIBAKOTCA OTAENIbHO ONnA ABYX
NoBOYHbIX nyTe|7| 3ByKonepeaayn Ond KaxXablx 13 BO36y)K,E|,eHHbIX CTeH U noJjia n npeg-

cTaBrneHbl B Tabnuue 1.9.

Tab6nuuya 1.9 — CymmapHble ypOBHM 3BYKOBOrO AaBMEHMS NMpu 3ByKonepegaye yepes

KOHCTPYKUMN 30aHNA Onda npuMepa Ha pUCcyHke [.4 1 AaHHLIMW UCTOYHUKA N3 Tabnuubl 1.8

CpegHereomeTpuyeckas 4actoTa Ypo-

Onpepensemas | [NpumeyaHue unm [anHbie OKTaBHOW nonocsl, Iy BEHb
BeriMdmnHa NCTOYHUK 63 125 250 500 | 1000 | 2000 SB}AIKG
Livscuwal B°36c§*;ﬂz””a” 84,4 | 82,5 (69,9 | 67,6 | 61,6 | 49,9 | 70
—241.10°
D, wan Crena Yoan = 241107 1 1001165 1162 | 16,2 | 16,2 | 16.2
M/H-c
dopmyna (20b),

D J CreHa M = 92 krind? -13,6-17,3(-17,4(-20,0(-26,9 [-32,9
Rij et ryboTena 1O | S, =10M" | 430460 |50.2 | 547 | 64,6 | 73,0
101g(S, /S, ) S,=128wm | 11|11 |11 |21 11|11
101g(A, /4) Ay =10 | 20| 40 | 40 | 40 | 40 | 40
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OkoHyaHue mabnuuybi 1.9

CpeaHereomeTpuyeckas 4actoTa Ypo-
Onpegensiemas | [NpumeyaHue unm [aHHble OKTaBHOW nonocsl, My BEHb
BennynHa VUCTOYHMK 63 | 125 | 250 | 500 |1000 | 2000 3B>/\Ka
Ln,s,ij ij-nyTb cTeHa — nona| ®opmyna (18) |33,8|32,6 15,9 |11,7| 2,6 |-11,4| 18
CcTeHa > cTeHbl; EN
Rij rer S,y =10m° 37,0 (41,2 (35,9 |37,7|49,0| 57,8
12354-1
lj-nyTb cTeHa —
Ln,s,ij dopmyna (18) 39,8 |37,4|30,1|28,7|183]| 3,8 29
cTeHa
Bo36yxaeHHbIN
Lywsc, fioor 80,1 78,9 |66,7 651|576 |51,6| 67
non
— 10°¢
D¢ fior Mon Yitoor =1,65-10 27,8|27,8|27,8|27,8|27,8|278
mM/H-c
ypasH.20b,
Dsa,ﬂoor Mon , ) -15,5|-19,4(-26,7|-33,2|-39,1|-44,8
m =414«r/ m
MyTb non — non; EN
Rij e 4 S =10 M | 424|459 50,1 |54,7 | 646|730
12354-1
101g(S, /S, ) S,=154m |19 19|19 |19 |19 |19
101g(A, /4) Ag =10 M | 40 | 40 | 40 | 40 | 40 | 4,0
[ nyTs lj; non—non | ®opmyna (18) |19,5(18,7| 9,7 | 99 | -1,5 [-10,3| 10
[MyTb Nnon — cTeHa;
Rij ref 4 S, =10 M* 291 |32,3|437 (535621701
EN 12354-1
Ln,s,ij nyTu lj: non — cteHol| ®opmyna (18) 3281323 |16,1(11,1| 10 | -74 18
L. s total dopmyna (17) | 41,4|39,6|305]289]185]| 44 | 29

Takum o6pa3om, NpMBEOEHHbI YPOBEHb 3BYKa A B NPUEMHOM

3BaHHbIN YHUTA30M U CMbIBHLIM 6a4dkom, paBeH 29 aobA.
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Mpunoxexnune OA

(cnpaBo4HoOe)

CBeaeHMA 0 COOTBETCTBUN CCbINMOYHbIX MeXAYHapOoAHbIX CTaHAAPTOB CCbUTOYHbLIM

HauMoHanbHbIM cTaHaapTam Poccuinckon ®egepauum (v 4eNCTBYOWUM B 3TOM

KayecTBe MeXrocyaapcTBeHHbIM cTaHA4apTaMm)

Tabnuua OA.1

O0b03HayeHne CCbINTOYHOro
MeXayHapoaHoro ctaHgapTa

CTteneHb
COOTBETCTBUA

O0bo03HavyeHne N HaumeHoBaHue
COOTBETCTBYIOLLIErO HALMOHANbLHOro
cTaHgapTa

EH 12354-1

IDT

MOCT P EH 12354-1-2012 «AKycTuka
3gaHun. MeTtogbl pacyeTa akyCTUYeCKuX
XapakTepPUCTUK 30aHUN NO XapaKTepucTu-
Kam nx anemeHToB. YacTtb 1. 3ByKomsons-
LUMA BO3AYLIHOMO LyMa Mexay nomelle-
HUSMWN»

EH 12354-2

IDT

MOCT P EH 12354-2-2012 «AKycTuka
3gaHun. MeTtoabl pacyeTa aKyCTUYeCKUX
XapaKkTepUCTUK 30aHUA MO XapaKTepucTu-
Kam Mx anemMeHToB. YacTtb 2. 3Bykomnsons-
UM yaapHOro wyma Mexay NoMeLLeHus-
MU»

EH 13141-1

*

EH 13141-2

*

EH NCO 3740:2000

MOD

FOCT 31252-2004 «llym mawwuH. Pyko-
BOACTBO No BbibOpy MeToaa onpegeneHus
YPOBHEWN 3BYKOBOW MOLLLHOCTUY

EH NCO 3741:1999

MOD

FOCT 31274-2004 «llym mawwmH.
OnpepgeneHve ypoBHEN 3BYKOBOW MOLLHO-
CTW NO 3BYKOBOMY AaBrfieHWNI0. TOYHbIE Me-
TOAbl ANs peBepbepaunOoHHbIX Kamep»

EH NCO 3743
(BCe yacTm)

MOD

FOCT P 51400-99 «llym mawmH. Onpe-
AeneHne ypoBHEW 3BYKOBOW MOLLHOCTU
MCTOYHMKOB LUymMa MO 3BYKOBOMY [JaBre-
HUO. TexHunyeckme MeToabl Ans MarbixX
NEepPEeHOCHbIX UCTOYHWKOB LUymMa B peBep-
GepauMOoHHbIX MONsiX B MNOMELLEHUNX C
XECTKMMM CTEHaMW M B cneuymnasnbHbIX pe-
BepOepaLMOHHbIX KaMepax»

EH NCO 3744

MOD

FOCT P 51401-99 «llym mawmH. Onpe-
AerneHve ypoBHEW 3BYKOBOW MOLLHOCTU
MCTOYHMKOB LIyMa MO 3BYKOBOMY [AaBne-
HUIO. TexHn4yeckum MeTo[ B CyLLEeCTBEHHO
cBOOOAHOM 3BYKOBOM MOMe Hapg 3BYKOOT-
pakatoLemn nNiIoCKOCTbIO»
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lNpodomkeHue mabnuubi JA.1

O0b03HayeHne CCbINTOYHOro
MeXayHapoaHoro ctaHgapTa

CTteneHb
COOTBETCTBUA

O06o03HavYeHne N HauMmeHoBaHue
COOTBETCTBYHOLLIErO HALMOHANbLHOro
cTaHgapTa

EH NCO 3745

MOD

FOCT 31273-2003 «llym mawwmH.
OnpepeneHve ypoBHeN 3BYKOBOW MOLLHO-
CTU UCTOYHMKOB LUyMa Mo 3BYKOBOMY [aB-
neHunto. TodHble MeToabl Ans 3arnyweH-
HbIX Kamep»

EH NCO 3746

MOD

FOCT P 51402-99 «llym mawwmH. Onpe-
JeneHne ypoBHEW 3BYKOBOW MOLLHOCTH
MCTOYHUKOB LWyMa NO 3BYKOBOMY [JaBre-
HU0. OPUEHTUPOBOYHBIN METOL C UCMOMb-
30BaHNEM UW3MEepPUTESNTbHON MOBEPXHOCTH
HaJ 3BYKOOTpaXatLlen NiioCKOCTbHO»

EH NCO 3747

MOD

FOCT 27243-2005 «lUym mawwmH.
OnpepgeneHne ypoBHEN 3BYKOBOW MOLLHO-
CTU UCTOYHMKOB LUYMa MO 3BYKOBOMY [aB-
nexuto. MeToq cpaBHeHMs Ha MecCTe ycTa-
HOBKM»

EH NCO 3822-1

EH NCO 3822-2

EH MCO 3822-3

X k| *| *

EH NCO 3822-4

EH NCO 7235

FOCT 28100-2007 «AkycTtuka. N3amepe-
HUA nabopaTopHble ANs 3arnyLaroLmx
YCTPOWCTB, YCTaHaBNMBaeMbIX B BO34yXO-
BOgax, M BO3gyxopacnpenenuternbHOro
obopygoBaHus. BHocumblie notepu, noTo-
KOBbI LIYM W NageHue MONiHOro nasre-
HUSA»

EH NCO 10846-1

IDT

OCT P NCO 10846-1-2010 «Bubpa-
unsa. NamepeHns BMOpPOaKyCTUYECKMX Ne-
pefaTOYHbIX XapakTePUCTUK YNpyrmx ane-
MEHTOB KOHCTPYKUMIA B nabopaTopHbIX
ycnoBusix. Yacte 1. OOwme npuHUMnbI
N3MepeHUn»

EH NCO 10846-2

IDT

FOCT P NCO 10846-2-2010  «Bubpa-
uuns. amepeHna BubpoakycTtniecknx ne-
pefaTOYHbIX XapaKTepuUCTUK ynpyrux ane-
MEHTOB KOHCTPYKUUM B nabopaTopHbIX
ycnosusix. Hactb 2. lNpamon metoq onpe-
AeneHnss ANHaAMUYeCKOM XXEeCTKOCTU ynpy-
rMx onop Ans nocrynaTtenbHOW BUbpaumm»
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O603HayeHne CCbIToYHOro
MEeXAyHapoaHOro ctaHgapTa

CrteneHb
COOTBETCTBUA

O6o03HavyeHne N HanmeHoBaHue
COOTBETCTBYHLLENO HALMOHANbHOro
cTaHgapTa

EH MCO 10846-3

MOD

NOCT 31368.3-2008 (MCO 10846-
3:2002) «Bubpauus. NamepeHune Bubpo-
aKyCTUYeCKUX nepefaTtoyvHbIX XapakTepwu-
CTUK YNPYrnx 3NeMEHTOB KOHCTPYKUMN B
nabopartopHbix ycrnosusax. Yacte 3. Koc-
BEHHbIN MeToA onpeferneHus OuHamuye-
CKOWM >KEeCTKOCTW ynpyrmx onop Ans nocry-
naTtenbHON BuGpaunmny

EH NCO 10846-4

MOD

NOCT 31368.4-2008 (MCO 10846-
4:2003) «Bubpaumsa. NamepeHne BuOGpoO-
aKyCTUYeCKUX nepefaTtoyvHbIX XapakTepu-
CTUK YNpYrnx 3MEeMEHTOB KOHCTPYKUUA B
nabopatopHbIx ycnosusx. Yacte 4. [uHa-
MUYECKasi KECTKOCTb HEOMOPHbIX YNpyrnx
9NEMEHTOB KOHCTPYKUMM Ansa noctyna-
TenbHoOM Bubopaumm»

EH NCO 11691:1997

MOD

FOCT P 52799-2007 (MCO 11691:1995)
«LWym. N3mepeHne BHOCUMBbIX NOTEpPb Ka-
HanbHbIX FAyWXTENen Npyu oTCyTCTBUN MO-
Toka. OpPUEHTMPOBOYHbIN MeToA B nabo-
paTOPHbIX YCITOBUAX»

* COOTBETCTBYHOLLMIA HAUMOHambHbIA CTaHAApPT OTCyTCTBYET. [10 €ro yTBepXXaeHus peko-
MeHAyeTCsa UCNonb30BaTbh NEPEBO Ha PYCCKUM SA3blK AAaHHOMO MeXOyHapogHOro craHgap-
Ta. [epeBoa AaHHOro MexayHapo4Horo ctaHgapta Haxogutcs B ®epepanbHoM nHoOpMa-
LUMOHHOM (POHAE TEXHUYECKUX PErNIAMEHTOB N CTaHAAPTOB.

MpumeyaHune — B HacTosiwel Tabnmue Ncnonb3oBaHbl creayLmne ycrnoBHble 0603HaYeHNs
CTerneHn CoOOTBETCTBUSA CTaHAapTOB:

- IDT — ngeHTUYHble cTaHa4apThbl;

- MOD — mognguumnpoBaHHble CTaH4aPThI.
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KntoyeBble croBa: 3BYKOM30MSLMSl, YPOBEHb 3BYKOBOrO [AaBfiEHMSI BO3QYLUHOMO LUyMa,

3Bykonepeaaya CTPYKTYPHOro LyMma, MHXeHepHoe obopyaoBaHve 3haHus, nepepaHHast
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