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[lpeancnoBwue

Llenu n npuHuMnel ctaHgaptusauum B Poccunckon degepaunm yctaHoBeHbl PegepanbHbIM 3aKOHOM OT
27 pekabpsa 2002 . Ne 184-03 «O TexHU4eCKoM perynmpoBaHuny, a npasunia npuMeHeHUsa HaluoHanbHbIX CTaH-
naptoB Poccuninckon ®epgepaunn —INOCT P 1.0—2004 «CtaHgapTusaums B Poccunckon @egepauimn. OCHOBHbIE
MONOXEHUA»

CBeOoeHuA o cTaHAapTe

1 104AINOTOBJIER Bcepoccumncknm HaydHo-1UccnegoBaTenbCKUM MHCTUTYTOM (PU3UKO-TEXHUYECKUX U pa-
ONOTEeXHNYECKUX namepeHn ®egepanbHOro areHTcTBa No TEXHUYECKOMY perynmpoBaHuio 1 MeTpOonormm Ha
OCHOBe CODCTBEHHOIC ayTeHTUYHOro NnepeBoga Ha PYyCCKUIM A3bIK MeXayHapoaHoro ctTaHgapTa, pa3paboTaHHOro
MOK/TK 87 «YNnbTpa3sByK», YKasaHHOMo B NMyHKTe 4

2 BHECEH YnpaesneHuem meTtponornmn ®egepanbHOro areHTcTBa No TEXHUYECKOMY pPerynnpoBaHuio U
METPONOINK

3 YTBEP>XOEH 1 BBEOEH B OEVNCTBWE Mpukaszom ®eaepansHOro areHTCTea no TEXHUYECKOMY perynu-
poBaHUO N MeTposiorin o1 15 aekadbpa 2009 . Ne 1040-cT

4 HacToawmmn ctaHaapT ngeHTudeH mexagyHapoaHomy ctaHaapty MOK 61161:2000 «YnbeTpasByk. Mamepe-
H1e MoLLHoCTK. MeToabl ypaBHOBELLUVBAHUSA paguaLMoHHOU cunbl U TpeboBaHUA K X BeInosTHeHUo» (IEC 61161:2006
«Ultrasonics — Power measurement — Radiation force balances and performance requirements»).

HavmeHoBaHWe HacTodLlero ctaHgapTa MUaMeHeHOo OTHOCUTENbHO HaMEHOBaHUA yKa3aHHOro MexxagyHapoa-
HOro ctaHgapTa anga npueeaeHusd B cootesetcTBue cTOCT P 1.5 — 2004 (nyHKT 3.5).

[1py NpUMeHeHNN HacTodALLEero ctTaHgaapTa pekoMmeHayeTca UCNoNb30BaTbk BMECTO CChINTOYHbLIX MeXaYyHa-
POAHLIX CTaHOAPTOB COOTBETCTBYIOLLME MM HauMoHanbHble cTaHgapTel Poccninckon Geagepaunin, ceeaeHUd o Ko-
TOPbIX NpUBEeAEHbI B AONMONHUTENBHOM NpunoXxeHnmn A

5 BBEAEH BI'NEPBbIE

VIHopmMauusa ob UsMeHeHUSsX K HacmosuweMy cmaHoapmy nybrukyemcs 8 exxe200H0 u3oasaeMoM UH-
opMalUOHHOM yKka3zamerse «HaluuoHanbHble cmaHoapmkel», a meKkcm U3MeHeHUU U NornpasoKk — 8 exXeMecsy-
HO U30asaeMbiX UHQOPMaUUOHHbIX yKkazamenax «HayuoHarbHbele cmaHoapmsbi». B criydae nepecmompa (3ame-
Hbl) UITU OMMEHbI Hacmosauwje20 cmaHoapma coomsemcemasyroujee ysedomreHue byodem ornybriukosaHo 8 exe-
MeCs4YHO u3zdasaeMoM UHhopMaUUOHHOM ykazamerie « HauyuoHarnbHbie cmaHdapmbi». Coomeemcemsayroulas
UHGbopMayUus, yeeOoMIeHUe U meKkecmabl pasMelaromcs makxe 8 UHQpopMalyUOHHOU cucmeme oblyea20 rnosib30-
8aHUs — Ha ohuyuanbHoM catime @edeparibHO20 a2eHmcemaa ro MexHUYeCKoMy peayriupogaHuro U Memporsio-
a2uu 8 cemu MIlHmepHem

© CtaHgapTtuHdopm, 2010

HacTosawuii ctaHgapT He MOXKeT ObITb MOSTHOCTbIO UMW YaCcTUYHO BOCTNPOU3BEAEH, TUPaXKMPOBaH U pacnpo-
cTpaHeH B kKadyecTBe oduLnansHoro n3gaHns 6e3 paspeleHna $egepanbHOro areHTCTBa No TEXHUYECKOMY pery-
NMPOBAHUIO N METPOJSIOTUM
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HAULUOHANBbHBIN CTAHOAPT POCCUUNCKOWN DPEOQEPALUUNMN

[ocypapcTBeHHas cucteMa obecneyeHUs1 eQUHCTBA UBMEpPEeHUN

MOLWWHOCTD YJIbTPA3BYKA B XUWOKOCTAX
OBLUME TPEBEOBAHUA K METOOUKAM USMEPEHUU B OUAMNA3OHE YACTOT OT 0,500 25 MINy

State system for ensuring the uniformity of measurements.
Ultrasonic power in liquids. General requirements for measuring
methods in the frequency range 0,5 to 25 MHz

Nata BBeaeHna — 2011 — 01— 01

1 O6nacTb NpMMeHeHUs

HacTtoawmm ctaHgapT pacnpocTpaHaeTcs Ha MeTOAUKN N3MepeHUa MOLLHOCTU yNbTpa3sByKa B XXUOKOCTAX U
yCcTaHaBMBaeT:

MeToa N3aMmepeHNs NONMHOW MOLLIHOCTU aKyCTUYeCKOoro N3fiydeHus yNbTpas3BYKOBLIMW Npeocbpa3oBaTenamMu,
OCHOBaHHbIM Ha ypaBHOBeLLUVBaHWUWX pagnaunoHHOro AaBneHUs 3ByKOBOW BOSHbI;

oOLLME NPUHLINMBI MOCTPOEHUA CUCTEM YPAaBHOBELLNBAHUSA, B KOTOPLIX NPENATCTBUE (MULLEHb) NperpaxaaeT
n3MmepaemMoe 3ByKOBOE MNMone;

orpaH1YeHna Ha yCITOBUA UCMONB30OBaHMA MeToda, CBA3aHHbIe ¢ 3dpdpekTaMn KaBUTaLUM U pocTa TeMnepa-
TYpPbI cpeabl;

KONMYeCTBEHHbIe orpaHn4eHuUs npuMeHeHUsa metoga, obycrnoBneHHbIe pacxoXXaeHeM ynbTpa3ByKOBOro
nyJka.

B HacToqalleM cTaHOdapTe npuBeaeHa nHgopmMmaumnsa ob UCTOYHUKaX HeonpeaeneHHOCTU pe3yribTaToB U3Me-
PEHNA MOLLIHOCTW.

CTaHgapT pacnpocTpaHaeTcs Ha:

namepeHna MoLlHOCTK ynbTpasyka o 1 BT B agnanasoHe yacTtoT oT 0,5 go 25 MI'y ¢ ucnonb3oBaHUeM
CUCTEMbI ypaBHOBeLUMBaAHUSA pagualMOHHOW CUMbl 3BYKOBOW BOJTHbI;

namMepeHus MoLHOCTU ynbTpasByka go 20 BT B AnanasoHe yacToT oT 0,75 go 5 Ml U ¢ ucnonb3oBaHnem
CUCTEeMbI ypaBHOBeLUMBaAHUSA pagualMOHHOW CUMbl 3BYKOBOW BOJIHbI;

M3MepPeHda NOJTHOW MOLLIHOCTW YIbTPA3BYKOBOIO Nnongd npeobpasoBaTenen, n3nydarLllx Kak MOXXHO bonee
KONMNMUMUPOBAHHBLIN YNbTPa3BYKOBOW My4OK;

NMpUMeHeHe CUCTeM ypaBHOBeLLUVBaHUA paanalnoHHOW CUNbl C UCMONBb30OBAHNEM rpaBUTaLMK UM KakoW-
nnbo obpaTHOW CBA3N.

[MTpunmeyaHne— TepMuHbl, onpedenerHHble B pasaene 3 HACTOAWEro craHaapTa, BblAENEHbl B TEKCTE
MNONY>XUPHbIM LLPUDTOM.

2 HopMaTuUBHbIE CCbINKMU

B HacTosiLleM cTaHaapTe NCNoNMb30BaHbl CCbINKMA Ha cneayollne MeXxayHapogHsle cTaHaapThl:

M3K 60050-801:1994 MexayHapoaHbIW anekTpoTexHudecknin crioBaps. nasa 801. AKycTuKa U 3NeKTpo-
akycTuka (IEC 60050-801: 1994 International Electrotechnical Vocabulary. Chapter 801. Acoustics and electro-
acoustics)

M3K 60601-2-5:2009 Uzgenna megnumHcKMe anektpudeckue. Hactb 2-5. YacTHble TpeboBaHnA be3sonac-
HOCTWU C Yy4eTOM OCHOBHbIX (DYHKLUMOHANBHbLIX XapakTepuUcTUK annapaToB 414 ynbTpa3sBykoBon Tepanun (IEC

U3paaHune odunumnanbHoe
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60601-2-5:2009 Medical electrical equipment — Part 2-5: Particular requirements for the basic safety and essential
performance of ultrasonic physiotherapy equipment)

M3K 60854:1986 MeToabl namepeHUsa XxapakTtepucTUK ybTPa3BYKOBOrO 3XOUMMYTIbCHOMO AMarHoCTUYeC-
koro cbopyaosaHua (IEC 60864:1986 Methods of measuring the performance of ultrasonic pulse-echo diagnostic
equipment)

M3K61157:2007 Npnbopbl MeanUMHCKME yNbTPa3BYKOBbIE AnarHocthyeckme. CTaHaapTHble NpeacTaBie-
HUS NapaMeTpoB akycTudeckoro seixoga. lNonpaeka 1 (2008) (IEC 61157:2007 Standard means for the reporting
of the acoustic output of medical diagnostic ultrasonic equipment. Corrigendum 1)

MOK 61689:2007 YnbTpassyK. AnnapaTtsl 4nd ynbTpasBykoBoW Tepanuu. TpedboBaHUA K napamMeTpam U3ny-
YyaemMoro nons U metogam nx namepeHnsa B gnanasoHe 4YactoT o1 0,5 go 5 MI'y (Ultrasonics — Physiotherapy
systems — Field specifications and methods of measurement in the frequency range 0,5 MHz to 5 MHz)

M3K 61846:1998 YnbTpassyk. JIMTOTpUNTOPLI, M3ny4daroLlne UMNynbChl AaBNeHU. XapaKTepUCTUKK nosien
(Ultrasonics — Pressure pulse lithotripters — Characteristics of fields)

M3K 62127-1:2007 YnbTpasByK. [ napodoHsl. HacTe 1. lamepeHne n onucaHue napameTpoB MegQuLMHCKNX
ynbTpasBykosblx nonen ao 40 MIru. MNonpagka 1 (2008) (IEC 62127-1:2007 Ultrasonics — Hydrophones — Part 1
Measurement and characterization of medical ultrasonic fields up to 40 MHz. Corrigendum 1)

M3K 62127-2:2007 YnbeTpassyK. 'ngpodoHbl. YacTe 2. KannbpoBka And usmepeHusa napaMmeTpoB yNbTpa-
3ByKOBbIX nosien go 40 MIru. lNonpagka 1(2008) (IEC 62127-2:2007 Ultrasonics — Hydrophones — Part 2: Calibration
for ultrasonic fields up to 40 MHz. Corrigendum 1)

M3OK 62127-3:2007 YnbTpasByk. [ ngpodoHsbl. HacTe 3. CBOWUCTBa rMapodOHOB ANS USMepPeHUs napamMeT-

poB ynbTpa3BykoBbIX Nofien Ao 40 MITu (IEC 62127-3:2007 Ultrasonics — Hydrophones — Part 3: Properties of
hydrophones for ultrasonic fields up to 40 MHz)

3 TepMuHbI, onpeaeneHus U 0603HaYeHUA

B HacTosaweM cTaHgapTe NpUMeHeHbI crneayrolne TepMUHbI C COOTBETCTBYIOLLMMK onpeaeneHUamMu:

3.1 akycTnudyeckoe TedeHUe: Ob0beMHOe NnepemMeLleHne XXMAKOCTY Nog AeUCTBUEeM 3BYKOBOTO NONS.

3.2 cBOOOAHOE none: 3BYKOBOE MNMofe B rOMOreHHOW U30TPONHOW cpeae, BMUAHNEM rpaHuL, KOTOPOW Ha
3BYKOBbI€ BOJTHbI MOXHO NpeHebpeyb (M3MeHeHo no cpaBHeHUto ¢ MK 60050-801).

3.3 BbIXoAHasA MOLWHOCTL P, BT: YcpeaHeHHasa BO BpeMeHW yNbTpa3ByKOBad MOLLHOCTb U3NYYEHNS YIb-
Tpa3BYKOBOro NpecbpasoBaTtens B yCNoBUAX CBODOQHOIC NONA U B KAKOU-TO onpeaeneHHoW cpeae, XXenateslbHo
B BOJE.

3.4 paguauMoHHan cuna (aKyctudeckada pagmaumoHHas cuna) F, H: YcpeaHeHHast BO BpeMeHU cuna,
NPpUNIoXKeHHas K Teny npwv BO34eUCTBUM Ha Hero 3ByKOBOTO Mo, 3a UCKoYEeHNEM COCTaBNAOLWMX, CBA3AHHbIX C
aKyCTUYECKNMN TedeHUAMIW; UK B Dolee obLLeM cMbIcne ycpeaHeHHada BO BpeMeHU cuna (3a UCKIYeHNEM
COCTaBMSALWNX, CBA3AHHBLIX C aKyCTUYECKUMU TEYEHUAMM) B 3BYKOBOM MNOJIE, NPOSABNSIOLLAACA Ha rpaHuLEe pas-
aena aByx cpef ¢ pasnMuHbIMN akyCTUYECKUMU CBOUCTBAMMN.

3.5 paaMauMoHHoOe aaBneHUue (aKycTudeckoe paguauuoHHoe gaBneHue), [a: PagunayunoHHasa cuna,
BO34eWCTBYIOLAsA Ha eAUHUYHYIO NNollaib.

[TpumMmedyaHune—3ITOT TEPMUH LUMPOKO UCNONb3yeTcs B nnTepartype. OgHako, CTpOro roBops, pagnauuoHHan
cuna Ha egnHuuy nnowaan SABNAeTCHA TEH30PHOU BENNYUMHON [4] U C TOYKN 3PEHUA CTPOro HAay4YHOW TEPMUHOIOMNMN ee
cnefoBano bbl OTHOCUTBL K TEH30PY aKyCTUYECKUX PpaanauNOHHbIX HANPSXKEHMW. B HacTosiwem ctaHgapre npeanovreHue
O0DObIYHO OTAAETCH MHTErPanbHOMY 3HAYEHUIO KAaKyCTUYECKOW paanaunoHHON cunbly. OgHaKO nNpu BCAKOM ynoTpebneHun
B TEKCTE HACTOSLWEro craHgapta TepMuMHa «akyCTUYEeCcKoe pagvaunoHHOe AaBneHwe» nog HUM creayeTr NoHuMaTb
OTpuvUaTeNnbHOE 3HAYEHNE pagunaunoOHHOIO HanpsKeHUsA B HarnpasJiIEHMM OCU MydKa.

3.6 MULLEeHb: YCTPOUCTBO, cnelnanbHo paspaboTaHHOoe ANns Toro, YTobbl NperpaXgaTth CYLLEeCTBEHHYI0 YacTb
VIIbTPa3BYKOBOIO NMOJIA U pearMpoBaTh Ha paguayuoHHYO cUny.

3.7 ynbTpa3ByKOBOU Npeodpa3zoBaTenb: YCTPOUCTBO, CNOCODHOE Npeobpa3oBLIBATL ANEKTPUYECKYIHO SHEP-
M0 B MEXaHNYECKYIO B YIIbTPa3BYKOBOM AMana3zoHe YacToT WU obpaTHO: MEXaHUYECKYHO 3HEPTUIO B 3JTIEKTPU-
YEeCKYI0.

3.8 paanaymoHHaa npoBoguMocTb G, C: OTHOLLEeHNe akyCTUYeCcko BbIXOAHOW MOLWHOCTU K KBagpaTy
athpeKTNBHOrO (CpeaHEKBaAPATUYHOIO) 3NEKTPUYECKOro HanpshKeHWd Ha Bxoae npeobpasoBartens. 3Ty BeNNYU-
HY UCMONb3YIOT ANA onpeaeneHnda napameTpoB 3M1eKTPoakyCTUYeCcKoro npeobpasoBaHUA ybTPas3BYKOBLIX Npe-
obpasoBaTenen.

2
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4 Cnncok o6o03HavYeHun

a — paguyc ynbTpasByKOBOro rnpeobpasoBaTend

C — CKOPOCTb 3BYyKa (0BbIYHO B BOAE)

d — poKycHoe paccTosiH1e hoKyCUpyoLLEero ynbTpa3ByKOBOro npeobpasopartens

F — pagunauuMoHHan cuna, AelcTBylollasi Ha MULWEeHb B HanpaBneHWN NageHus ynbTpasByKOBOW BOMHb

g — ycKopeHwne cBoDOAHOIro NageHus

G — paanauMoHHada NpoBOAUMOCTD

K — BONHOBOE YnCno (2n/A)

P — BbIXxogHas MOLWHOCTDL YNbTPa3BYKOBOro npeobpasoBarens

S — HOPMUPOBAHHOE PacCTosIHUE OT YNbTPA3BYKOBOro Npeobpa3oBarens (s =z A/a)

Z — paccTosiHUE MeXJy MULUEHbIO 1 YNbTPa3BYKOBLIM Npeobpa3zoBaTenem

0. — aMMNUTYAHLIA KO3 MUUMEHT 3aTyXaHUs NNOCKNX BOJTH B cpeae (0ObIMHO B BOAE)

Y — poKanbHbIA yron (yron packpblTUs) boKycupyoLero ynbTpasByKOBOIro npeobpasoBaTtens (arcsin a/d)

G — yron Mexay HanpasneH1nem nageHusl ynbTpasByKOBOW BOMHbLI U HOPManbio K oTpaxatollen NoBepXHOCTH
MULLIEHW

A — ONvHa yNbTPa3BYKOBOW BOMHGI

P — MJIOTHOCTbL cpeabl pacnpocTpaHeHns (00bIYHO BOObI)

[Tpumedanne — [log HanpaBneHWeM nagatolen BOMNHbI B onpegeneHnsax ansa F n 0 nogpasymeBaeTcs B
bornee obuwem cMmbiCne 0Cb 3BYKOBOIO MOsS.

5 TpeboBaHuA K cuctemam ypaBHoOBeLWNBaHUA pagnauMoOHHOU CUnDbI

5.1 O6wmMe nonoxeHuUs

CuctemMa ypaBHoBelLMBaHUA pagnayUuOHHOU CUNbI J0KHA COCTOATE M3 MULLEHU, CBA3AHHOW C BecaMu.
YNbTpa3BYKOBOU NMyYOK AC/MKEH ObITh HAanpagB/ieH BEPTUKaNbLHO CBEPXY UK CHU3Y UM TOPU3CHTaNbHO HA MU-
LLIeHb, X ero BO3genCcTBYIOLLYIO HA MULLEeHb pagnauuoHHYIKO cUny cneayeT U3MepUTb C NOMOLLBHO BECOB. Yb-
TPa3BYKOBYIO MOLLIHOCTbL cliegQyeT onpeaendTb No pasHuLe Mexay 3Ha4YeHUAMK CUIbl, C KOTOPOU MULLEHb BO3-
OeUCTBYET Ha BeCbl, NPU NMPUINOXKEHUU K HEW YNbTPA3BYKOBOIO U3NyYEeHUS 1 NMPK ero OTCYTCTBUN, B COOTBETCTBUN
C BblpaXXeHUsAMK, NpuBeaeHHbIMA B NpunoxeHun B. KannbpoBKy cUCTeMbl MOXXHO BbINONTHUTL MOCPeACTBOM MNpe-
LM3NOHHBIX IPY3UKOB M3BECTHOW MaccChil.

[TpnmedyaHne— BoamOXHbIE TUNbI KOHCTPYKUMMN CUCTEMbI YPaBHOBELLMBAHUA NPeacTaBlieHbl HA PUCYHKaX
F.1—F.7 npunoxexns F. Kaxgasa KOHCTPYKUNS MMEET CBOU OCODEHHOCTU, PACcCMOTPEHHbIE B Npunoxenmm F.

5.2 Tunbl MULLeHeN

5.2.1 O6Lwune nonoxeHusn

AKyCTUYECKME CBOUCTBA MULUEHU ACMKHbI ObITh XOPOLLO N3BECTHLI, OCODEHHO Te U3 HUX, KOTOPbIE UMEIOT
HernocpeacTBeHHOEe OTHOLLEeHWe K 3aBUCUMOCTU U3MepAeMOoN yIbTpasByKOBOW MOLLIHOCTM OT paguayMoOHHOU CUNbI
(CM. TakKke npunoxeHue A, A.5.2).

Ecnn MmuleHb BbibpaHa Takum obpasoM, YTO oHa A0CTaTOYHO XOPOLO COOTBETCTBYET OAHOMY U3 ABYX
KpauHUX YCNOBUW, T.e. ABNAETCA NMOMHOCTLIO NornoLwlarollen nm NoJTHOCTLIO oTpa)kakLllen, To ANs pacyeToB
cnegyeT BOCMNONb30BaTbCS COOTBETCTBYHOLWNMK BblpaXXeHUAMW, aHHbIMU B NPUIIoXKeHWUN B, B 3aBUCUMOCTU OT
CTPYKTYpPbI YNbTPa3BYKOBOro Nond 1 npu cobnoaeHnn cnegyrolnx TpeboBaHUN:

5.2.2 [Ina nornowawLwien MULLEHN

[Tornowatolas MmuweHb (CM. pucyHoK 1 1 npunoxeHue F, pucyHkn F.1a, F.3, F.4, F.5a n F.7) gonxHa
NMMETb:

- aMNNNTYOHbIA KOSMULINEHT OTpaXKeHUst MeHbLUe 3,5 %;

- KOS(PPUUMEHT NMOTNOLLEHUSA aKyCTUYECKON aHeprinm He MeHee 99 % (cM. Takke npunoxeHue A, A.5.2.2).

5.2.3 na oTpaxawLen MULLEHU

OTpaxarulasd MmuweHb (cM. npunoxkeHune F, pucyHkn F.1b, F.2, F.5b n F.6) aonxHa nmeTb aMnnnTyaHbI
KOS(PPULNEHT OTPaXKeHus, npeBblwatowmii 99 %.

[na nsmepeHnin MoLHOCTU Npeobpa3soBaTtenen, Angd KoTopbiX ka < 30, pekoMeHOyeTCcAa UCMOoNb30BaTh KO-
HUYECKYI0 OTpaXalLllyo MUWeHb. [nda namepeHnn MoLHOCTK Npecbpa3oBaTtenen, ANs KoTopbiX ka < 17,4 v
VINbTPa3BYKOBOW NyYOK OyaeT CyLLEeCTBEHHO pacxoasilMMCs, MCNONb30BaHWE BbINYKNOW KOHUYECKOW MULLIEHN C
NoNyyrnom KoHyca 45° He gonyckaeTcs (CM. Takke npunoxeHue A, A.5.3).
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[TpyumMmedyaHne—3HadyeHne a B CTPOroM CMbICNE 3aBUCUT OT PasnunyHbIX yCcnoBuin. [ns peanbHbIX Npeodpaso-
Barenen a sABnseTcsa 3PMPEKTUBHbIM paanycom, onpegensembiM no CTPyKType cosgaBaemoro nmuv nons. OgHako npwu
pac4yeTe UCNONb3YEeTCHA MOAENb KPYIIoro noplHeBoro npeobpasoBarensi, rae a siBnsieTcsl reoMeTpu4ecknm pagnycom
NOPLLHA.

Bbinyknyo KOHUYECKYO MULLEeHb C NMONyyrinoM KoHyca 45° He pekoMeHayeTca Takke NMPpUMEHATb U NMpn
M3MepeHnn MOLLLHOCTU OKYCUPYIOLLMX Npeocbpa3oBaTtenen, Ana KoTopbixX d < 32a. Ecnu reomeTpudeckoe po-
KyCHOe paccTosiHe d HEU3BECTHO, TO BbINYKNYH KOHUYECKYHO MULWLEHb C NMOoJfyyrinomM KoHyca 45° He pekoMeHay-
EeTCA NPUMEHATL B TEX CriydasaX, Korga pacctosHue z, 0T npeobpasoBaTtens 40 TOUKU ¢ MakCUMarbHbIM 3Ha4YeH -
eM aaBrneHus coctasnseT z,< 1/[(1/32a) + (Ma?)].

[TpnmedaHwmwe— 3TV YyCINOBUA (PAKTUYECKN OrPaHNYMBAIOT NPUMEHEHNE BbINYKIbIX KOHNYECKUX MULLEHEW
N3MEPEHUSAMN MOLLHOCTUN HEDOKYCUPYIOLWMX unu cnabo hokycupyrLwmx npeobpaszoBaTtenen, YTo N OTPAXKEHO B pasgene
«ObnacTb NPUMEHEHNSA» HACTOSALWEro ctaHgapTa. Ecnn Bce e Takme MULLEeHU UCNONb3YIoT AN U3MEPEHUS MOLLHOCTY
CUNbHO (POKYyCUPYIOWKX NpeobpasoBaTenen N NPUMEHSOT NPU 3TOM BblpaxeHue B.5 npunoxenus B, T0 Heobxognmo
NPUHMMAaTL B pacyeT AONONHUTENbHbIE NOrPELWHOCTN, HE YKa3aHHble B pasgene / HacTosALwero craHgapra.

CM. Takke A.5.2.3 npunoxeHust A 1 pasgen B.6 npunoxeHunsa B.

5.3 dnameTp MULLEHMU

OunameTp MULWIEHU O0IKEH ObITb 4OCTAaTOUYHO OONbLUMM, YTODLI NePeKPbITh BCHO 3HAYMMYIO YacCTb NONS, U
OOMKeH ObITb, MO KpanHen mepe, B 1,5 pasa 6oblLle COOTBETCTBYIOLLEro paaMmepa (Hanpumep, anamMmeTtpa) yrnbT-
pa3BYKOBOIO Npeobpa3oBarens.

PekomeHaauus, AofKHa U He OoMmMKHa MULWeHb MMeTb anameTp B 1,5 pasa bonblue, YemM gnameTp
npeobpasoBaTtens, obycnoeneHa guamMmeTpoM rnydka nond B MecTe pacrnofioXKeHUs MuleHW. Paamepbl nydka
O0IMKHBI ObITh N3BECTHbLI U3 U3MEPEHU NNK OLEeHEHbI TeopeTUYecKn, Kak 3To NoKasaHo Ha NpuMepe B NMPUNoXKeHU
A, A.5.3.

5.4 Becbl/cncrema nuamepeHuns cunbil

Cuctema ypaBHoBelLUMBaHUA paguayMOHHOU CUNbI MOXET ObITb rpaBUTaLIMOHHOIO TUMA, U 3TO Npeanona-
raeT BepTUKalbHYIO OpueHTauuio nydka. B kavyecTBe anbTepHaTUBblI MOXHO NPUMEHATL KOHCTPYKLWIO C 00paTHOW
CUINOBOW CBA3bIO, NO3BONIAOLLYIO UCMONBb30BaTh MOPU3OHTalIbHYIO opueHTauuto nydka. Ecnv yCcTpoUcTBo Ong
N3MepeHna ypaBHOBELLMBaKOLWEN CUNbl rpagympyeTca nocpeacTBOM eauHWL, Macchl, TO ero M3roToBUTenem Unn
nonb3oBartenemM go/mMKHO ObITb NpeagyCcMOTPeHO NpaBunbHOe npeobpasoBaHe nokasaHUs BECOB B 3HaYeHue
CUIbI.

[TpumedyaHNne— BeptukansHaa opueHTaums ny4vka obecneunBaeT METPOSIOMNMYECKYIO NMPOCIEXNBAEMOCTb
PE3yNbTaTOB N3MEPEHUN A0 HALMOHAINBbHbLIX 3TArnoHOB Macchl (Mepe3 KannbpoBaHHbIE TMPbKK). B yCTaHOBKaX ¢ ropn3oH-
TanbsHOW OpUEHTaUMEN NydKa NMPUMEHSIOT Kak oTpaxawwwme [5], [6], Tak n nornowatwme muweHn [7]. VIx kannbpoBky
MOXHO NPOBOAUTL COOTBETCTBYIOWMM MOA4COEANHEHVNEM K KOPOMBbICITY BECOB UMM NMOCPEACTBOM UCTOYHMKA U3NTYHEHUSA C
N3BECTHOW aKyCTUYECKOU MOLLHOCTLIO.

Mcnonb3yeMble BeCbl AOIMKHbI UMEeThb A0CTaTO4YHYH0 paspellatoLlyto CnocobHOCTL ANd n3aMmepeHUsa MOLLIHO-
CTW yNbTpasByka (CM. npunoxernue A, A.5.4).

5.5 Cocya nameputenbLHOro ycTpomucTBa

[1pn npumMeHeHUn oTpaXarLlen MULLeHU CTEHKU cocyaa AOMKHbI MMeThb Takoe nornollatoLllee nokpbiTue,
YTOObI AONOSTHUTENBHBIV BKNad OTpaXKeHUM oT HUX He npeBbiwan 1 % cyMmmMapHoOU namepaeMon MOLLHOCTU (CM.
npunoxeHue A, A.5.5).

5.6 Cucrtema noaBeckm MULLEHA

[1pn cTaTUYeCcKoM ypaBHOBELLMBaAHUN 3JTEMEHTLI NOABECK/ MULLEHU, NepegatoLle pagualMoOHHYIO CUny
yepes NOBEPXHOCTb pasaena Boabl U Bo3ayXa, A0JIKHbI ObITb CNPOEKTUPOBaHbI Tak, YTODbLI CBECTU 3dodreKThl
MOBEPXHOCTHOIO HaTAXKEHUA K 3Ha4YeHUto, MeHbLiemMy 1 % cymMMapHOW namepaemMoin MOLLLHOCTH.

5.7 Cucrema no3nynoHnMpoBaHnA npeobpazoBarens

KOHCTPYKUUA aepXaTensa n CUCTEMbI NepeMelLLieHN YRNbTPRa3BYKOBOIO NpeobpasoBaTens AomkHa obec-
neymBaTb CTabDUNIBHOCTb U BOCMNPOWU3BOAUMOCTb €ro pacrnofioXXeHUs OTHOCUTENbHO MULLEHU C TAKOW TOUYHOCTLIO,
YTOObI OTHOCUTENBbHBIE N3MEHEHUS N3MepAeMOon MOLLHOCTY He npeBbIann 1 %.

5.8 [NeHKN, 3awmjaroLme oT akyCTUHeCKUX TeHeHUI

Ecnu anga 3aumTbl OT BIUAHUA aKyCTUYECKUX TEHEHUN NPUMEHSIIOT cneLnanbHyo NIeHKy, To ee crneayeT
yCTaHaBMMBaTb BO3MOXHO BJIKE K MULLEHU, HO He NnapannenbHO NOBEPXHOCTU YbTPAa3BYKOBOIo Npeobpa3zo-
BaTens [8]. KoapdunumeHT ee nponyckaHa AomkeH ObITe NpeaBapUTENbLHO U3MEpPEH, U ecnii NpUMeHeHe NSeH-
KN 3aHWXKaeT 3HavYeHne namepaemMon MoLLHOCTK Bonee YeMm Ha 1 %, TO B pe3ynbTaTthl USBMepeHUU crneayeT BBO-
OUTb COOTBETCTBYIOLLYIO NOoNpaBky (CM. NpunoxeHue A, A.5.8).
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[TpumMmedyaHune—Hanpaktuke okasblBaeTCA 4OCTATOYHbIM HAKNOHUTL NI1eHKY Ha yron 5° — 10° oTHoOCUTENbHO
NOBEPXHOCTN npeobpasoBaTens.

5.9 AKycTn4YeCKUN KOHTAKT C npeobpa3oBaTenem

AKYCTUYECKUIW KOHTAKT YNbTPa3BYKOBOIO Npeobpa3oBaTtens ¢ UBMepUTenbHbIM YCTPOWCTBOM A0OMKEH
ObITb TAKUM, YTODLI €ro BIIMSHNE Ha N3MepsaeMyto MOLHOCTL Oblno MeHble 1 %, nHade cneayeT BBOAUTL NO-
npaBky (CM. npunoxeHue A, A.5.9).

5.10 KanubpoBka

CucTtemy ypaBHoBelLLUVBaHUA pagualUOHHOU CUNbI crieayeT KanubpoBaTk C UCTMONbL30BaHUEM MalbIX Mpy-
3MKOB U3BeCTHOW Macchkl. MoxeT ObITh Takke pekoMeHaoBaHa kannbpoBKa NOCpeACTBOM YNbTPa3BYKOBOTIO MNpe-
obpasoBaTens ¢ M3BECTHOM BbIXOQHOW MOLLUHOCTLIO. B 3TOM cny4vae kanmbpoBka AonkHa NpoBoANTLCA OAUH
pa3 B ABa roga unu vatile, ecnv ectb NOAO3PEHUS, YTO YYBCTBUTENBHOCTE CUCTEMBbI K YNIbTPA3BYKOBOU MOLLIHOC-
T UBMEHUNACh.

6 TpeboBaHUA K YCNOBUAM U3MEPEHUN

6.1 [Nonepe4yHoe pacnonoxeHue MULLEHW

PacnonoxeHne MUWIEHU B nonepeyHon NNoCKOCTU OTHOCUTENBHO OCU My4vka He OOJIKHO MEHSATLCH BO
BpeMsi UaMepeH. Bocnpon3BoaMMOCTb 3TOMO NONOXKEHUSA A0 MKHA ObITh TakoW, YTODbLI OTHOCUTENbHbLIE M3MEHE-
HUS U3MepPAeMOn MOLLLHOCTK He npeBblwanu 1 % (cMm. npunoxeHune A, A.6.1).

6.2 uctaHuua ot npeobpasoBaTena 4o MULLEHI

PaccTosiHMe Mexay NOBEPXHOCTLIO YNbTPAa3BYKOBOro npeobpasoBartens M MULLIEHLH MU NNEHKON (eCni
oHa UCMONMb3YeTCs) U MULLEHb K O0MKHO ObITh U3BECTHO U BOCNPOWU3BOANMO C TAKOW TOUHOCTLIO, YTOOLI BO3MOXK-
Hble U3MEHEHWS B U3MepAeMOon MOLLHOCTU He npeBbiwann 1 % (cm. npunoxeHue A, A.6.2).

6.3 Boaa

B cuctemax ypaBHoBelLUMBaHUSA pagUuaulMoOHHOU CUnbI A9 U3MepeHn cnegyeT UCNOMb30oBaTh BOAY.

[1pn namepeHnn 3Ha4YeH BbIXOAHOWU MOLWHOCTMU, NpeBblllaowmx 1 BT, cnegyeT NpUMeHSTE TOSTBKO Ae-
rasupoBaHHY BOAY.

[erazaunto Boabl NPOU3BOAAT CTPOro onpeaeneHHbIM cnocobom B COOTBETCTBUU € npunoxkeHnem D. Konu-
YeCTBO PAcCTBOPEHHOroO B AerasnpoBaHHOW BoAe KMUcnopoaa AOSIKHO ObiTb MeHblle 4 Mr/f B TeYeHUe BCEero
npouecca namepeHnin (CMm. npunoxenme A, A.6.3).

6.4 KOHTaKT ¢ BOOOW

[lepea Ha4Yanom naMepeHnn cnegyeT yaoCTOBEPUTLCH, UTO C NMOBEPXHOCTEN aKTUBHbLIX 31IEMEHTOB yaane-
Hbl BCe My3blpbKX BO3ayXa. 10 OKOHYaHUKM n3MepeHUn crnegyeT BHOBb OCMOTPETL 3TU NOBEPXHOCTU. ECNK Ha HUX
OyayT 0OHapy)XeHbl Ny3bIPbKKM BO34yXa, TO U3MepeHUs cneayeT Npu3HaTbe HEBEPHLIMW U NOBTOPUTL UX BHOBb
(cM. npunoxeHune A, A.6.4).

6.5 OKpyXxalLjme ycnoBsus

[1na namepeHni B MUNIMBaATTHOM U MUKPOBATTHOM AMana3oHax UaMepuTensHoe YCTPOUCTBO AOJTKHO ObITh
VKOMMIIEKTOBaHO Tennousonsuuen, nndo namepeHud, Bknodasi coop gaHHbIX, MPOBOAAT TakKMM 00pasoMm, YTOoObI
TENoBoW apend 1 gpyrne noMmexu Bo BpemMd namepeHun He godbasnanm donee 1 % norpellHOCT K oDLLen
N3IMepsieMo MOLLIHOCTMW.

NamepuTenbHoe YCTPOUCTBO ACMKHO ObITh 3aLlMLLEeHO OT BUOpaLMi U BO3AYLUHBLIX MOTOKOB (CM. MPUIOXe-
Hue A, A.6.5).

6.6 TennoBoun apeud

[1pn paboTe ¢ nornollarlle MUWeHbK ONs OUeHKU BNUAHUA TENNOBbLIX 3 eKTOB U3-3a NOrMOoLLEHUS
3BYKOBOW 3HEPTrNK (pacllnpeHne n uaMeHeHne nnaByvyecTt) HeobxoaAMMo 3annceIBaTh 3HA4EHNE N3MEPEHHOIO
CUrHana nepea 1 nocne BKIYEeHUN 1 BbIKMHOYEHUSA BO3DYKAEHUA YNBbTPaA3BYKOBOIO npeobpa3oBaTtens (CM.
npunoxeHue A, A.6.6).

/ HeonpegeneHHOCTb pe3ynbTaTtoB U3MEpPEeHUN

7.1 O6WwmMe nonoxeHuUs

PacyeT cymmapHOW HeonpeaeneHHOCTU pe3ynbTaToB U3MepeHU NN OLeHKY TOYHOCTU NPOoBOASAT OTAe N b-
HO ANA KaXKaou 13 UCnonb3yeMblX cucTeM. Huke npuBegeHbl UCTOYHUKN HeonpeaeneHHOCTW. Heonpeaenek-
HOCTb pe3ynbTaToB U3MepeHUU cneayeT OLeHVBaTh B COOTBETCTBUM C [9)].
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7.2 CuUcTema ypaBHOBeLUWUMBaAHUA ¢ NOABEeCKOU MULLEHU

CucTemy ypaBHOBELLMBAHUSA NMPOBEPSAOT UK KanMbpyoT ¢ NOMOLLLI0 ManeHbKUX rpy3UKOB U3BECTHOW Mac-
Cbl, B TOW KOH(pUIrypaLunm BCeN CUCTEMBI, B KOTOPOW NPOBOAAT M3MepeHMe pagualuoOHHOU CUNbI, BKoYas Noa-
BELLUeHHYI0 B BOAE MULLUEHD.

ATy onepaLuio NOBTOPSAOT HECKOMNBKO pas C KaXabIM rpy3nkom Ans nosiydeHUs oLeHKN criydaHOro pas-
Opoca pesynbTaToB. HeonpeaeneHHOCThL OLUeHKN KannbpoBOYHOIO KosdhdmUneHTa BECOB MoJly4aloT U3 pesynbTa-
TOB 3TOU KanNnMOPOBKU N N3 NOMPELUHOCTU MaccChl UCMOSTb3YeMbIX FPY3UKOB.

PesynbTaTbl NPOBEPOK pekoMeHayeTCcHa perncTpupoBaTh C TOW LeNblo, YTOObl UMeTbh BO3MOXHOCTL CAe-
naTtb 3aKno4veHne o Ao IroBpeMeHHOW CTabunbHOCTM KannbpoBOYHOMO KOs duULMeHTa BECOB (CM. TakKe NPUIo-
XeHue A, A.7.1).

7.3 INHEMHOCTb CUCTEMbI YpaBHOBeLLUBaHUA

JI'lMHeMHOCTL CUCTEMBI YPaBHOBELLMBAHUSA NMPOBEPSAIOT HE peXe YeM vyepes Kaxkable ABa Mecdla No cneay-
loLLLen npoLeaype.

[TpoBOAAT U3MeEpPEHUSA No /.2, N0 MeHbLUEN Mepe, C TPEeMA rpy3nkamMmimn passIM4HOU MaccChbl B UHTepeCyIoLLEM
ananasoHe ypaBHoBelUVBaHUA. [1okazaHUs BeCOB KaK PYHKLIMSI MacChbl FPY3UKOB MOTYT ObITb NpeacTaBeHbl rpa-
doryeckn, Kak 3T0 NoKaszaHo Ha pUCyHKe 2. B ngeane To4kM Ha 3TOM rpadouke AOJIKHbI NeXaTb Ha NMpsaAMon JTMHUM,
HavyMHarLLleWcH B Havane cuctemMbl KoopauHaTt. Ecnn nmeroTcst OTKITOHEHUS OT 3TOU NMUHUK, TO MO HUM BbIYUCTIS-
10T BKa4 3TOW AONONMHUTENBHOW NOrPELLHOCTMW.

Tak kak c rpysnkamm maccon meHee 10 Mmr obpallaTteCs CMOXKHO, TO B 3TOM clydyae IMHEMHOCTbL CUCTEMDb
ypaBHOBELLMBaHUSA MPOBEPSIOT C MOMOLLLIO YNBbTPA3BYKOBOIo Npeobpa3oBartens C M3BECTHbLIMU XapaKTepuc-
TUKaMK, BO3DYXXaas ero HanpshkeHneMm pasnMiyHoW aMmnnnTyabl U co3gaBas paguauyuoHHbIe BO3AeUCTBUSA pasniny-
HOW BeNnMYnHbL. B 3TOM cnydae BXxogHOW BeTMYMHOWU Ha abclncce pUCYHKa 2 byaeT BbIxogHaa ynbTpa3ByKoBas
MOLLIHOCTb NpeobpasoBaTtens, U cneayeT yYnTelBaTbh HeonpedeeHHOCTL ee YCTaHOBKN.

KoHe4yHoe 3HavyeHWe paspellarolle cnocobHOCTU BECOB TOXe SIBNSIETCA UCTOUYHUKOM HeonpeaeneHHOCTH,
KOTOPbLIN HECDX0AMMO NPUHMMATL B pacyeT Npu oLeHKe obLlen HeonpeaeneHHOCTU pe3ybTaToB U3MEpPEeHUS.

7.4 JKCTpanonsaumMa K MOMEHTY BKIKOYEeHUA YNbTPa3BYKOBOIro nNpeobpa3oBaTens

[1ns nony4yeHnsa sHavyeHUa paguayMoHHOU CUNbI NPY UCNOJIb30BaHNU 3NEKTPOHHbLIX BECOB BbIXOAHOW CUT-
Han ypaBHOBeLUMBaHUS ODbIMHO 3annchiBaloT B BUAe PYHKLUWN OT BpEMEHU U 3KCTPanonmpyioT Hasad K MOMEHTY
BKIMOYEHUA YNBbTPaA3BYKOBOIO NpeobpasoBaTtens. 3T1a 3KCTPanonaUnsa cogepXXnt HeonpeaeneHHOCTh, 3aBUCS-
LLYHO, TNaBHbLIM 0Bpa3oM, OT BENUYNHBI paccenBaHUs BbIXOQHbLIX CUTHANOB BECOB (T.€. OT OTHOLWEeHUs curHan/
LyM). HeonpeaeneHHOCTL peadynbTaTa 3KCTPpanonsLUmum MOXeT ObITb OLleHeHa Nocpe4CTBOM CTaHAAPTHLIX MaTe-
MaTUYeCcKnX npoleayp no anropuTMmy perpeccuu.

7.5 HecoBepLeHCTBO MULLEHMU

BnvaHue HecoBeplUeHCTBa MULLEHU MOXeT ObITb OLeHEeHO C MOMOLLBH NNOCKOBOJTHOBOIO NPUONUKEHNA B
COOTBETCTBUU C NpunoxeHnem A, A.7.5.

7.6 [eoMeTpuA oTpaxarwwen MULLEHN

OUeHKY BNMAHUA TeOMeTpUM oTpaXkatoLLe MULLEeHU yYUTLIBaIOT NPpK pacyeTe CyMMapHOU HeonpedeneHHo-
CTU U3MEepPEeHUW, BbINONHAEMbIX CUCTEMON (CM. NpUnoxeHune A, A.7.6).

7.7 BoKoBbIe NOrnoTuUTenun Ansa UaMepeHuUn ¢ oTpaxarwlwen MULLUEHBIO

OLUeHKY BITUSIHUA HecoBepLUeHCTBa OOKOBLIX MOrNoTUTENEN B YCTPOWUCTBAX, NokasaHHbIX Ha pucyHkax F1b,
F.2, F.5b n F.6, yauTbiBaloOT NpK pacyeTe CyMMapHOU HeonpeaeneHHOCTU USMepeHUI, BbINONTHAEMbIX CUCTEMOU
(cM. npunoxeHue A, A.7.06).

7.8 CmelleHe MULLEHN

OueHKy BNMAHUA cMelleHUS MULWEeHU OTHOCUTENNBHO OCU NMyYKa yYUThIBAIOT NMPpU pacdeTe CyMMapHOU Heo-
npeaeneHHoCTU N3MEPEHUN, BLINOJTHAEMbIX CUCTEMOW (CM. NpunoxeHue A, A.7.8).

7.9 HeToYHOCTbL YCTAaHOBKU Npeobpa3zoBaTens

OueHKy BNUAHWUA HETOYHOCTU YCTaHOBKM NpeobpaszoBaTens y4UThIBAKOT MpU pacueTe CyMMapHOM Heonpe-
OeneHHOCTN N3MEPEHNI, BbINOMHAEMbIX CUCTEMON (CM. Npunioxenue A, A.7.9).

7.10 TemnepaTtypa BOoAbI

OLUEHKY NMorpeLIHoCcTU, CBA3aHHOW C U3MeHeHWeM TeMnepaTypbl BOAbl, YYUTLIBAOT NPU pacyeTe CyMMapHOW
HeonpeaeneHHOCTU N3MEPEHNI, BbIMOMHAEMbIX CUCTEMOW (CM. nNpunoxeHue A, A.7.10).

7.11 3aTyxaHue ynbTpa3ByKa M aKyCTUYECKUEe TevYeHUn

OUEeHKY BITUAHUA 3aTyXaHUA YyNbTPa3BYKOBOIO U3JTYUYEHUSA 1 aKyCTUYEeCKUX TeYEHUN YUUTBIBAKOT NMPU pacye-
Te CYMMapHOW HeonpeaeneHHOCTN MU3MEPEHNI, BbIMOMHAEMbIX CUCTEMOW (CM. NpunoxkeHne A, A.7.11).
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7.12 XapakTepUCTUKU NNEHOK

[1py NpUMeHeHNN NNeHKW, HaxoasLwenca B akyCTUUYeCKOM KOHTaKTe ¢ npeobpasoBaTtenem, U NNeHKU,
BKpaHUpyloLlen oT akyCTUYeCKUX TeYeHUN, U3MEPAIOT UIMX OLeHUBAIOT NOTEPU akyCTUYECKOro ciurHana npu npo-
XOXXAEHUW ero Yepea NMeHKy, a 3aTeM y4UTbIBaoT UX NPU MHTepnpeTauum pesynbTtaToB U3aMmepeHnin. Heobxogmumo
OLUEeHUTb Kaxkabl N3 UCTOYHUKOB HeornpeaeneHHOCTU, CBAI3aHHbIN C 3aTyXaHWeM B NITeHKE U C BO3MOXHbIM BIUSI-
HUEM OTPa)XeHWU OT HEE Ha YNbTPa3BYKOBOU Npeobpa3soBarterb, U BKNOUUTE X B CYMMapPHYH HeonpeaeneH-
HOCTb.

7.13 KoHe4yHOCTL pasMmepa MULLUEHW

OnpegenaroT 1 yYUTLIBAKOT NPU OLeHKe CyMMapHOW HeonpedeneHHOCTU BNUAHNE orpaHNyYeHHbIX pasMepoB
MULLIEHU (CM. npunoxeHne A, A.7.13).

7.14 "InockoBONHOBOE NPpUONNXKeHne

OueHMBaOT BINUSAHWE AONMYCTUMOCTU NPUMEHeHUs1 Moaen NnockoW BOMHbI Ha pe3ynbTaThl USMepeHUin
VUNTBIBAIOT 3TOT UCTOUHUK NPKY pacyeTe CyMMapHOW HeonpeaeneHHOCTU (CM. npunoxeHue A, A.7.14).

7.15 BnuaHue oKpyXarLwmnx ycnoBun

OueHUBatT UCTOUHUKK HEONPEaAENEeHHOCTU, CBA3AHHbIE C OKPYXKatoLLMMK BUOpaLUUaMK, BO3AYLLHbIMK TeYe-
HAAMUW NN USMEHEHUAMW TeMnepaTypbl BO3gyxa, U BKIOYaT UX B CYMMaPHY0 HeonpeaeneHHOCTbL UaMepeHni
(cMm. npunoxeHue A, A.7.15).

7.16 U3mepeHne BO3OYXaaroLWero HarnpsXeHus

Ecnn namepeHo Bo3bykaatoLLlee HanpsikeHne, NPUoXKeHHoe K ynbTpa3BYKOBOMY npeobpazoBarenio, U
ero 3HaJyeHue BNMdaeT Ha pesynbTaTbl U3BMEePEeHUM MOLLHOCTUY YNbTPa3ByKa, TO OLIeHUBAKOT HeonpeaeneHHoCTh
N3MEPEHUSA HANPSXKEHUA N YYUTLIBAKOT €€ B CYMMapHOW HeonpeaeneHHOCTH (CM. npunoxeHune A, A.7.16).

7.17 TemnepaTypa ynbTpa3ByKOBOro rpeobpasoBaTenn

Ecnn HeobXxoanMO CpaBHUTL 3HAYEHUSA MOLLHOCTU YNbTPa3BYKa, U3MepPEeHHbIe NMpU pasnuuHbIX TEMNepaTy-
pax, TO NPOBEPAT 3aBUCUMOCTb MOLLIHOCTM OT TeMnepaTypbl U YYUTLIBAKOT BIIUAHNE 3TOU 3aBUCUMOCTU Ha pe-
3ynbTaTbl U3MepeHUt (CM. npunoxeHue A, A.7.17).

7.18 HenUHenHOCTL

[ToTeHUManbHOEe BNUSAHWE HeNTMHEWHOCTEN A0MKHO DbITh UCCNeaoBaHO U, eCliM 3TO He0bXoANMO, ero BHO-
CAT B ODLLYIO cUCTEMAaTUYECKYHO NOrpeLlHOCTb, yYUThIBadA crnegytolie UCTOUHUKNA:

a)HENMHEWNHOCTb CUCTEMbI YPaBHOBELLWBAHUSA, BKNOYas NOABECKY MULLEHMU;

b)HennHenHbIN BKNaa n3-3a HenpasuSibHOW Aerasalun Boabl;

c)3aTyxaHue yNibTpa3sByKa M aKycTU4YecKoe TeYeHune;

d)OTKITIOHEHUS1 OT TEOPETUYECKOTO COOTHOLLEHUS MeXay paanayuoHHON CUNON N MOLLHOCTLIO yNbTpa-
3BYKa.
(CM. npunoxeHne A, A.7.17.)

7.19 [lpyrne UCTOYHUKMH

PekomeHayeTca nepuognyeckn npoBepATh BIUsSIHUE Ha O0LLYI0 NOrPeLlHOCTb, OLleHEeHHYH0 B COOTBETCTBUN
C /.2—/7.18, Kaknx nnoo apyrmx MCTOYHUKOB CrlyvYanlHOW NOrpeLLHOCTH.

OTCueT BOCOB

1 CMm

BxoaHas senviumHa

B
ncyHok 1 — [lornowarnwasa MUweHb B paspese 5
Y HOR Pasp PucyHok 2 — [lpoBepka NMMHENHOCTU OT-

cyeTa BeCOB Kak yHKUMM BXOOHOW
BENNYUNHbI

[TpumedaHne—ECHN NMHEMHOCTL NPOBEPSAIOT C MOMOLLLIO FPY3NKOB Manon Mmacchl, TO BXOQHOW BENUYNHOW
ABIIAETCH Macca Ncnosib3yemMbiX rpy3nkKoB. ECrin NMMHENHOCTL NPOBEPAIOT MO pagnaunoHHON CUne yrbTPa3ByKOBOro Moris,
N3Ny4aemMoro ynbTPa3BYKOBbLIM npeobpa3oBaTenemM ¢ U3BECTHBIMU XapakTEPUCTUKAMN, TO BXOOQHON BENUYNHOWN ABNSI-
eTCH yINbTPa3ByKOBask MOLWHOCTb NpeobpasoBaTens.
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[MpnoxeHune A
(cnpaBo4HOe)

JononHutenbHaa uHpopmaumna o6 0oCoOeHHOCTAX U3MepeHnun pagmayMoOHHON CUTDI

[anHoe npunoXxeHne coaepXuT AONONHUTENBHYIO MHPOPMALUIO O TEXHUYECKNX TPEOOBAHNSAX HACTOSALWErO CTaH-
aapTa, YTobbl NOMOYb peann3oBaTh HA NMPaKTUKE U3MEPEHNA MOLWHOCTK yrbTpa3Byka. Hymepauns pasgenos, nogpasae-
NOB N MYHKTOB NPUITOXEHUA COOTBETCTBYET HYMepauum B OCHOBHOM TEKCTE cTaHaapTa.

A.1 ObnacTtb npMMeHeHuA

[TpumedyaHne —PagnaunMoHHaA cuna 3KBMBareHTHa N3MEHEHUIO YCPEAHEHHOIO BO BPEMEHW NMOTOKA SHEPTUN
[4] n, Taknm 0bpazom, COOTBETCTBYET MHTEHCUBHOCTU U MOLLHOCTU YNbTPa3BYKa.

A.2 HopmaTuBHbIe CCbINKN

[HononHutensHas nHopmaunsa OTCYyTCTBYET.

A.3 OnpeneneHuns

[HononHutensHasa nHopmaumsa OTCYyTCTBYET.

A.4 Ob6o03HaYeHMNA N COKpaLLeHUNA

HononHuntenbHass nHopmMaunsa OTCYTCTBYET.

A.5 Cncrtembl ypaBHOBELWLMBAHWA pagnalnOHHOWN CUNbI

A.5.1 O6wme NnonoxXeHnsA

[HononHutensHasa nHopmaunsa OTCYyTCTBYET.

A.5.2 Tn MnweHn

A.5.2.1 Obwme nonoxeHwus

OB6bIYHO CTPEMATCHA NPUBNN3NTBCH K OOQHOMY U3 ABYX KPAMHUX CIyYaeB. ngeanbHOMY NOrMOTUTENIO UK naearnbHO-
My oTpaxarento [10]. UTtobbl NCKNOYNTE BNUAHUE U3MEHEHUIW NINaBYy4eCTU N3-3a KonebaHnmn atmocepHoOro aaBreHus,
CKUMAEMOCTb MULWUEHWN AO0/MKHA OblTb HU3KOW, HACKOIBbKO 3TO BO3MOXHO. HJOMKHO ObiTh Takke yaerneHo BHUMaHUE U
OPYyruMm acnektam ansa goCTuKeHUs MakCumMmarbHOW CTabUNBHOCTU NNaByyeCTU MULLIEHMW.

[1py npoBeaeHUN N3MEPEHNN MOLLHOCTU C NPEeAcKasyemMon NorpelHoOCTbIO BbIDOP TMNA MULLEHW 3aBUCUT OT TOrO,
HACKOINbKO PpacnpoCTpPaHEHNE yNbTPA3BYKOBOIO Ny4Ka COOTBETCTBYET TEOPETUYECKOMY NITOCKOBOITHOBOMY NPUBIMKEHUIO.
B yacTHOCTKU, NCNONBb30BaHWE OTpaXalwlWeNn MULLEHWN MOXET NPUBECTU K HEAONYCTUMO BONbLIMM MOrPELLHOCTAM
(cm. 5.2.3).

A.5.2.2 [lornowawwas MyulleHb

nsa nornowanwyx MmyuweHen obbIMHO NCNONb3YT 06pa3subl U3 NOAXOoAsAWEN 3M1ACTUYHOW PE3UHbI B BUAE KITMHBEB
nnn 6e3 Hux. [Ana ysennyeHns nornoweHns matepman MOXeT cogepXaTb MHOPOAHbIE BKIMIOYEeHUS (HEOAHOPOAHOCTN).

Ha pucyHke 1 nokasaH npumep nornoTuTens co CTPYKTypon B BUAE YINOBbIX KINUHBLEB. B 3TOM crniydae KOHUEHTpa-
LMA HEeOAQHOPOAHOCTEN pacTeT OT Hyns Ha ocTpue KnuHbeB A0 30 % no mx obbemy Ha UX 3agHEN NOBEPXHOCTM.
B kavecTBe HEOAHOPOAHOCTEN YAOBNETBOPUTENBHO PaboTaloT nonblie CTEKNSAHHbIE cdhepbl gnameTpom nopsaaka 0,1 mm;
OHW 0OKAa3bIBalOT NMULLb HE3HAYUTENBbHOE BNUSIHWE HA NMNOTHOCTb N CXUMAEMOCTb 3NacTUYHOINO PE3NHOBOIo Martepuana.

Opyrne tunel nornotutenen onucadsl B [11], [12].

YNbTPa3BYKOBbIE NMYYKU MOLHOCTBIO N3nydeHns Boiwe 10 BT nnu nposiBnsitowine BbICOKYIO NOKaNbHYI MNMOTHOCTL
MOLLHOCTU NPUBOAAT K YUPE3IMEPHOMY NOKaNbHOMY BO3pacTaHUIO TEMMNEPAaTYpPbl MOMMOTUTENA, YTO MOXET CTaTbh MPUYNHOW
ero NoBpeXgeHus1 NN N3MEHEHNS ero akycTu4eckmx cBoUcTB. Habnoganock Bo3pacrtaHue temnepartypsol Bollwe 50 °C.

A.5.2.3 OTpaxawwas MULWIeHb

[[naBHOM NPOBNEMON ABMAETCH YMEHBLUEHUNE CHUMAEMOCTU OTPaXalowWen MULWEHW, Tak Kak PrykKryaunum BO3gyLL-
HOro AaBleHUs! Bbi3bIBAIOT U3AMEHEHME €€ 0bbema, a cnegoBaTenbHO, U NNABYYECTU, NPONOPLUNOHANBHOE €€ CXUMAE-
MOCTW. [1nockne oTpaxartenu 3ByKa, KOTOpble, Kak NpaBuro, peann3yioTcsa NOCPEeACTBOM «OMNEPThIX HA BO34yX» TOHKUX
MeTannM4yecknx nnacTtuH, NPUMEHATbL HEe pekomeHayeTcs. cnonb3oBaHne B Ka4eCcTBe oTpa)katenen MpouYHbIX MeTar-
NMIMYECKUX MNacTUH, HAKNMOHEHHbIX K OCU YIbTPa3BYKOBOIO rny4va nog yrnom 45°, MOXeT NPUBECTU K NOrPeLLHOCTAM U3-3a
CYWECTBEHHOIro N 4YacTOTHO-3aBUCUMOIo NPOXOXAEHUA YIbTPa3ByKOBOW BOJIHbI B TENO MULWEHM [13].

[TpyrogHbl oTpaXartenn KOHMYeCKon POpMbl, cAENaHHble B BUAE TONMCTOCTEHHBLIX MOMNbIX Teln UMNN «ONepTbiX Ha
BO34yX» TOHKUX MeTannmyeckmx nnactmH. OTBevatoT 3agaHHbiM TPEBOBAHUAM U OTpaXKaTernn KOHUYECKON (PopmMbl, Cae-
NaHHbIE U3 OYEeHb XECTKOro NeHoobpasHoOro NNacTuka, NOKPbITOro o4eHb TOHKUM MeTannm4eckum Cnoem, HAaHECEHHbIM
anekTponutudeckum cnocodom [10].

OTpaxatouwas MUWeHb BbINYKITOro Tmna

KoHndeckun otpaxaTenb BbINYKNOoro tuna npueegeH B npunoxeHmn F Ha pucyHkax F.1b, F.2 n F.6. [NMonyyron
KOHyCca 06bIYHO BbIOMPAOT paBHbIM 45° Tak, 4TOObI OTPaXKeHHas BONHa yxoauna nog npsmMmbIiMy yrramm 0T OCU yNbTPasBy-
KOBOIO nyva.

8
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OTpaxatwas MULWEeHb BOTHYTOro TMNa

KoHun4ecknn oTpaxatellb BOrHYyTOro tuna npueegeH B npunoxeHmn F Ha pucyHke F.5b. lNlonyyron koHyca, kak
npaBuno, BbibupawT B npegenax ot 60° oo 65° T1ak, 4Tobbl OTpaXeHHas BONMHA npoxoguna Ha bonee BNM3Kom OT
yIbTPa3BYKOBOIo npeoodpasoBaTens pacCTossHUN, YEM B CIly4ae BbINYKIOro oTpaXkarerns.

A.5.3 lnameTp MULLEHWN

Huxe npuBeageHa oueHovHas popmyna anst MUHMMarbHONro 3HAYEHUA paguyca b MULWIEHWN, KOTOPbIN obecneyun-
BaeT yNaBnmBaHue, No MeHblen mepe, 98 % paanaunoHHOWN cunbl, KOTOpas bbl BO3AENCTBOBANAa HA MULWLEHb DECKOHEY-
HbIX NONEePEYHbIX Pa3MepoB (T.€. NPUBOANT K NOrPELLHOCTN MeHee 2 %) [14]. PaBeHCTBO BEPHO AN KPYIIOW NOrMoLwato-
LLIEN MULLUEHMW B MNMOJie HENPEePbIBHO U3Ny4atoLwWwero 3KkpaHUpoBaHHOIO KPyrnoro noplwHEBOro yribTPa3BYKOBOIo npeoodpa-
3oBaTensa paguyca a B Henornowatuwen cpege. Popmyna nMmeeT Bna

b=al[1/{1+0,53t18)+1q89], (A.1)
roe T4 = Tg T AT;

To =ka/(2m (p? - 1)1?);

B=0,98 + 0,017 ka;

0,7, ecnv ka < 9,3
AT = <651/ ka, ecnn 9,3 < ka £ 65/1;
_0,1, ecnn 65,1 < ka,

rae Z — paccrTosiHne Mexay MULLEHbIO N yINbTPa3BYKOBLIM Npeobpa3oBaTenem;

A — ONMHa yNbTPa3BYKOBOW BOMHbI B Cpede pacnpocTpaHeHns;

kK =21 /A — BONMHOBOE YNCIO;

S = Z A /a%? — paccTosiHme Mexay MULLEHbIO 1 YNbTPa3BYKOBbIM nNpeobpasoBaTenem, HOPMUPOBAHHOE K MNPOTSH-
XEHHOCTU BIIMXKHero nons.
PaBeHCcTBO (A.1) MoXxeT ObITb PEWEHO U ANsl S, €Crnn HeOBXOAMMO NMONYyYNTb MakCUMarbHOE 3HAYEHNE HOPMUPO-
BAHHOIO pPacCToAHUSA MEeXAY YyNbTPa3BYKOBbLIM Npeobpa3oBaTtenemMm M MULWEHbI 3a4aHHOro pagunyca b. BnusaHune no-
MOLWEHUA N aKyCTUYECKOro TEYEHUA paccMmaTpuBaeTCcs OTAENBHO.

B nopsake npegocToOpOXHOCTU B COOTBETCTBUM € 5.3 b HUKOrga He AOMKHO BbiTb MeHbluM 1,5a, gaxe ecnu 310
aonyckaetT paBeHcTBO (A.1).

CTporo roeopsi, NpyBeAeHHbIE BblILLE PaBEHCTBA NPUMEHSAT AN NOrmowarwen MULLEHN, HO NX TakKKe MOXHO
NCNONbL30BaTh, YTODOLI ONpeaenuTb, NOAXOAUT NN OTpaXawuwas MUWeHb A8 U3MEPEHNN B Cny4ae pacxoasilerocs
nyJKa.

B cny4yae ¢ BbINyKNbIM KOHUYECKUM pedrnekTtopom ¢ nonyyrnom 45° cyuwecTtByeTt npegenbHoe 3HadveHune ka ans
npeobpasoBartenst, HAXe KOTOPoro TpeboBaHns K NpUBeAEHHbIM Bbile opmMyiamMm HE MOryT ObiTb BbIMOMNHEHbI, HE3ABW-
CUMO OT pasmepa oTpaxartens, gaxe ecnu BepLlUMHa KOHyca oTpa)kaTens HacTonbko Brm3ka K npeodbpasoBaTento, Ha-
CKOIMbKO 3TO BO3MOXHO, T.€. KACAETCH €ro noBepxXHOCTU. ITO NpeaenbHoe 3Ha4veHne cocrtaensier ka = 17,4.

A.5.4 Becbl unun cuctema anAa namepeHusa CUnbl

Tun TpebyeMbiX BECOB CYLLECTBEHHO 3aBUCUT OT MakKCMMAallbHOINo 3Ha4YeHUS U3MEPSEMOWN YNbTPAa3BYKOBON MOLL-
HOCTMW;

- 3Ha4YeHune mowHocTn 10 mBT skBMBaneHTHO pagunauynoHHon cune 6,7 MmkH (B Boae Anga nornowanien MUWLIEeHW),
4yTO cooTBeTcTBYeT macce 0,68 wr;

- 3Ha4veHue mowHocTu 10 BT cooTtBeTcTBYET pagnaunoHHoun cune 6,7 mH, skBnBaneHTHON macce 0,68 T.

B nepBom cnyvyae Hanbonee nogxoasmm UHCTPYMEHTOM ByayT 3MEKTPOHHbIE CAMOKOMMEHCUPYIOWNE MUKPOBE-
Cbl, B nNocrnegHem criy4ae moryT ObiTb MCNONb30BaHblI 0DbIYHbIE 3MEKTPOHHbIE UMK MEeXaHnveckne nabopaTtopHbie BECH!
[15]. 1 B TOM, n B gpyrom cny4yae Heobxogmma KOMNEHcaAUUsA CMEWEHNA MULWEHWU OTHOCUTENBHO MNepPBOHAYanbHOro
COCTOSAHUA.

Ecnn yCcTpoOUCTBO ANA N3MEPEHNSA YPaBHOBELLMBAIOLWEN CUIbl TPaaynpyIOT NOCPEeACcCTBOM ManbIX rPy3NKOB N3BECT-
HOW MaccCbl, MHa4e roBopsi, eCrnuv rnokasaHns 3Toro ycTponucTea rnpmBeaeHsl B eAMHMLax Macchl, TO pe3yrnbTaTt U3MepPeHUs
B €AMHMLAX MacCbl YMHOXAIOT Ha YCKOPEHMe cBODOAHOIro nageHusa g ans ero npeobpasoBaHus B 3Ha4YeHne cunol. Ecnn
pe3ynbTaTbl UAMEPEHUN NPUBEAEHBI B MUNNUrpaMmmax (Mnu B rpammax), YMHOXEHNE Ha g onpeaensiet 3Ha4veHne cunbl
B MUKPOHBLIOTOHAX (UM B MUNTIMHBIOTOHAX COOTBETCTBEHHO). [1pn npeobpazoBaHnMm CUnbl B yIbTPA3BYKOBYHO MOLWHOCTb B
COOTBETCTBUN C POPMYIION, NPUBEAEHHON B NPUINOXEHUN B, NCNONb3yIOT BEJIMYNHY CKOPOCTU 3BYKa B METPAax Ha CeKyHAay,
Hanpumep, ¢ =1491 m-¢c”! ans uicTon Boasl npu 23 °C, 4To onpegenseTr 3Ha4YeHne MOLHOCTU B MMKpOBaTTax (Mnv B
MUIMNIMBATTaxX COOTBETCTBEHHO).

[TpnmeyaHune—-4YYncneHHoe 3Ha4YeHe g 3aBUCUT OT MecTa PacrnonoXeHus BeCOB. ITO CnegyeTt yYnThiBaTh B
KaXJ0M KOHKpeTHOM cnyyae. Hanpumep, ans LleHtpansHorn Eeponsl g = 9,81 M-¢c™2, HO 1 3TO 3HaYeHue ByaeT 3aBuceTb
OT BbICOTbl HAZ, YPOBHEM MOPSI.
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A.5.5 Cocyp (bak) uamepuTenbHOro yCTpoucTBa

Heobxoanmo rapaHtnpoBaThb creaytoulee:

- HW MULWLIEHb, HN Kakne-To Aapyrme 4actm uamepuTeribHoOro yCcTpoucTBa He SABIMATCA NCTOYHUKOM HeXenaTernbHbIX
OTPaXEHUWN yINbTPa3BYKOBOIo U3Ny4YeHus,;

- OTpaXeHHbIE CUrHarnbsl He HanpaeneHbl HA YNbTPaA3BYKOBOW Npeobpa3oBaTenb 1 HE BO3AEUCTBYIOT Ha HErO.

B npotnBHOM crny4ae namepsiemas MOWHOCTb He ByaeT paBHOW 3HAYEHWUIO, COOTBETCTBYIOLWLEMY YCINOBUAM CBO-
bogHOro nons.

[Tpn ncnonb3oBaHUKM OTPaXXaLWeN MULLEHN OKA3bIBAOTCHA KPUTUYHBIMW OTPaXXEeHUA OT CTEeHOK baka. VX BnusiHme
Ha U3MEPSEMYI0 MOLWHOCTb 3aBUCUT OT reomMmeTpumn baka. Ecnm B nonepeyvHom ceveHmnmn Bak UMnMHapUYEecKuin, BCe oTpa-
KEHUS MOMYT BEPHYTBLCS HA MULLEHBb U, OTPa3nBLLNCL OT Hee, Ha npeobpasoearternb. VIMeHHO 3Tum 06ocHOBaHO TpeboBa-
HUe 5.5, 4yTODbI SHEPIMS CUITHANOB, OTPAXEHHbIX OT CTEHOK Daka, NOKPbITbIX 3BYKOMOIMOLWAWUM Matepuanom, He npe-
Boiwwana 1 % sHepruu, nany4vyaemou ynbTPa3BYKOBbIM NpeobpasoBartenem.

B Tom cnyvae, korga nameputenbHbin 6aK yCTaHOBNEH HENOCPEACTBEHHO HA Yally BECOB (CM. CXeMy Ha pucyHke F.4
B npunoxenun F), cnegyet obecnevnTtb, 4TODbI Bak pacnonarancs TOMHO MO UEHTPY Yallu.

A.5.6 Cnctema noaBeCKn MULLEHW

Ecnn MuyuweHb nogBelweHa Ha NPOBONOYKax, NPOHU3bIBAKOLWNX NMOBEPXHOCTL XUAKOCTU, TO UX ANAMETP OOIKEH
ObiTb, MO BO3MOXHOCTU, MalbiM, YTOObl CHU3UTb MOrPELHOCTU U3MEPEHUN, KOTOPbIE MOIyT ObiThb Bbl3BaHbI HEMONTHOW
CMa4YMBaeMOCTbO NPOBOJIOYEK MNK YacTuUHKamu nbinn. lcnonb3oBanHmne npoBONoOYeK Manoro gnamerpa Hambonee Bax-
HO B Cliy4vae, Korga ynbTpa3BYKOBOW npeobpasoBaTenb YCTAHOBMNEH HA4 MULLEHbHO (M3Ny4YeHWe BHU3), KaK 3TO NoKasa-
HO Ha pucyHke F.5 B npunoxernun F.

[TpumevaHuns

1 Hanbonee noaxoasiWen B 3ToM criy4dae ABnAeTCH NnaTtnHo-npnanesas nposonoka anametpom o1 60 go 80 mkm.

2 BrnnsitHne npoBonoYek nogBeckn MoXeT ObiTb NPOBEPEHO rPaayNPOBKON CUCTEMBI C MOMOLLBIO FPY3UKOB N3BECT-
HOW MaccChbl N MULLEHW, NOABELLEHHON B BOAE B COOTBETCTBUN C /.2 N NpUnoXeHnem A, A.7.2.

3 [1pn ncnonb3oBaHMW yCTAHOBKKU, NOKa3aHHOM Ha pucyHKe F.4 npunoxerHuns F, cneayeT BoIMONHUTL CnieynanbHble
YKa3aHusl, CBAA3aHHbIE C TEM, YTO BHELLHAS NOBEPXHOCTb NpeobpasoBarens 6yaeT BMUATbL HA CUITY NOBEPXHOCTHOIO
HaTsXeHns Boabl. [ns ctabnnmnsaumm ypoBHS BOAbI PEKOMEHAYETCH caenaTbe HEDONMbLUYIO BPEMEHHYIO BbIAEPXKY Nepea
TEeM, KaK Ha4YaTb U3MEpPEHUSI.

A.5.7 YcTaHOBKa npeobpa3soBaTens

HononHutenbHasa nHopmauna OTCYyTCTBYET.

A.5.8 [lneHkn, 3awmwarowime oT BNMNAHUA TeHYeHUWN

Ob6bIvHO paccmaTpuBaloT gBa TUNa TeYEHUN: TENIOBYIO KOHBEKUUIO, KOTOPAas CyLLEeCTBEHHA B Crny4vae NpUMeHeHns
VIbTPa3BYKOBOro npeodbpasoBartens, HarpeBalowerocs npu pabore, n akyCTu4yeckoe TeMeHue, CBA3aHHOE C yIbTpa-
3BYKOBbIM 3aTyxXxaHWem, Habnwgarnwmmcs B NEPBYIO OMepPEeab B BbICOKOYACTOTHOM AMana3soHe.

Ecnu nornoweHvne sHeprum BAONb TPAEKTOPUN pacnpoCcTpaHeHUs 3ByKa 3HAYNTENbHO (M3-3a ANWHHOIO NMyTy pac-
NPOCTPaHEHUS U/ MNN BbICOKOW YacTOTbl U3NMy4YeHUS), TO MOXET MPOABUTLCH akKycTu4veckoe tedeHume [16]. Ero addekr
MOXET ObITb KOMNEHCUPOBAH (@) BBEAEHUEM MNONPABOK B Pe3ynbTaTbl U3MEPEHUS paganaunOHHOW cunbl, (b) NCNonbL3o-
BAHUEM NIEHKWU, 3aLLULIAIWEN MULLEHb OT BO3AENUCTBUS 3TOMO TEYEHUA, UNKN (C) NBMEHEHUEM PACCTOAHUSA A0 MULLEHUN W
SKCTpanonsAumen pesynbTaTtoB N3MEPEHUA pPaanaunoOHHON CUMbl K HYJIEBOMY PacCTOSIHULO.

Micnonb3ayemasa nneHka gormkHa 6biTb, NO BO3MOXHOCTU, TOHKOW, YTODbI ONTUMU3NPOBATL XapakTEPUCTUKU ee
NPONyCKaHUA. IATOT acnekT ABMNAETCHA JOMUHUPYIOWNMM HA BbICOKMX YacToTax.

A.5.9 AKycTn4yeckas cBA3b C npeobpa3oBaTtenem

[1py TOYHbIX N3MepeHUsIX, YToDbI N3beXxaTb BIMUSAHUSA UMNEAaHCa NPOMEXYTOYHOIo ¢nos (NNeHKW), ynbTPa3BYKO-
BOW npeobGpa3oBaTenb A0MKeH OblTb HENOCPEACTBEHHO CBA3aH C U3MEPUTENbHON XUOKOCTbIO. OTO 0COOEHHO BaXXHO
O OMeHb YYBCTBUTENbHbLIX BbICOKOTOYHbIX CUCTEM YPaBHOBELLMBAHUA, B KOTOPbIX YIbTPAa3BYKOBOW My4OK HanpaeieH
BepTuKkanobHo Beepx [17], [18] (cm. npunoxenune F, pucyHok F.1). YcTpanenHne BnuaHua nmnegaHca Aob6aBoyHON NITEHKU
OCODBEHHO BaXXHO ANS1 N3MEPEHUIN BbICOKOAODOPOTHLIX YNbTPA3BYKOBLIX Npeobpa3zoBaTtenen.

[TogpobHble cxembl YCTPOWUCTB C cornacyrwwen membpaHon ansa nogobHbiX namepeHnn npegcraenenol B [19].
YcTpoucTBa ¢ cornacyouwen membpanon byayT xopowo paboTtaTtb NpU U3MEPEHUSIX NOSMS LUMPOKOMONOCHLIX YNbTPAa3BY-
KOBbIX NpeobpasoBarenen, eCiiv «aHTUNOTOKOBasA» NieHKa yCTaHOBINEHA B COOTBETCTBUM C 5.8 1 €CIu NOTEPU B HEN HA
NnpoxoXxgeHue 3ByKa onpegerneHbl npeaBapuTenbHO.

A.5.10 KannbpoBka

HononHutenbHasa nHopmauna OTCYyTCTBYET.

A.6 TpeboBaHMA K YyCNOBUAM U3MEPEHUN

A.6.1 BokoBoe cmelleHne MAULWLEeHN

nsa oTpaxawuwen MUWEHW BbINYKNOro Tuna Heobdbxogumo ob6paTtuTbe BHUMAHUE HA TO, YTOObI MULLEHb HE CMeLLa-
nacb OT UEHTpa nod BO3AEUCTBUEM YNbTPA3BYKOBOro nydvka. MuweHb MOXeT nepemewarscsa B obnacte 6onee HU3KOW
MHTEHCUBHOCTU, N YyIron NageHnsi 3ByKOBOro MNMy4vka Ha MULWLIEeHb MOXET N3MEHSTLCHA.

ITOT 3P EKT 3aBUCUT, rMaBHbIM 00PAa30M, OT 3HAYEHUS U3NTYHAEMON MOLLIHOCTKU, NPOCTPAHCTBEHHOIO pacnpee-
NEHNA MHTEHCUBHOCTU B My4YKe N TUNa NOABECKN MULLEHMN.
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A.6.2 lnctaHunAa oT npeodOpa3oBaTena 40 MULLEHM

PaccTosiHUe Mexay NoBepxXHOCThIO YIbTPAa3BYKOBOro npeodbpasoBaTtens 1 MULLEHbK UMK NMITEHKOWN (€Crnn OHa
NCNOSb3YETCH) U MULLEHbIO A0IMKHO ObiTb, NO BO3MOXHOCTK, ManbiM, YTODbLI NOrNoweHWe yrbTpasByKka BAO b 3BYKOBOIO
NYyTN HE BblI3biBANO aKyCTUY€CKNX TeYeHUMN.

[TornowaoLwan MULWLEeHb BCerga MoxXeT ObliTb YCTAHOBNEHA 4OCTATOYHO ONIN3KO K YNbTPa3BYKOBOMY npeobpaso-
BaTesno, YTO CHUMAET Npobrembl, CBA3AHHbIE C PACXOXAEHUEM YIbTPA3BYKOBOIO My4Ka.

[1na oTpaxawuwen MuweHn BOrHyToro Tmna BaXXHO NpeaoTBpaTtuTb BO3AENCTBUE OTPaXXEHHOW BOSHbI HA yNbTpa-
3BYKOBOMW npeobpasoBaTenb. [103TOMY MULWEHb 3TOro Tuna AosmkHa bbiTb YCTAHOBNEHA HA paccTossHUK, obecnevnBalto-
LemM ncknodeHmne takoro ezanmogencrevs [20]. MuHumanbHoOe paccTosaHnE 3aBUCUT OT KOHKPETHOW CUTYyaUnU U QONXKHO
ObITb ONpeaeneHo B KaXxaom cny4vae nHanBmnayarnbsHo.

C Apyron CTOPOHbI, BEPLUMHA OTPaXKalLWen MULWLEHWU BbINYKNOro Tuna MoxeT ObiTb pacnonoxeHa pakTU4ecku B
KOHTaKTE C MOBEPXHOCTbIO YNbTPAa3BYKOBOro npeobpa3oBaTens, HO 3TO HE O3Ha4YaeT, YTO MULIEeHb 3aKpbliBaeT BCe
NONynpocTpaHCTBO, B KOTOPOE U3Ny4YaeT ynbTPasBYKOBOW npeobpa3oBaTtenb. [laxe ecnn (B cny4vae pacxogswerocs
MNy4yKka) NoYTK BCE NONe NnonagaeT B BbINYKIbI KOHYC, TO YITbl NA4EHUS HEKOTOPbLIX YacTen nons dyayT OTNIM4aTbCH OT TEX,
KOTOPbIE NOAPa3yMeBaOTCA B POPMYyNe AN NIiOCKOW BOSHbI, YTO MOXET NPUBECTU K CHMXEHUIO AENCTBYIOLWLEN paanaun-
OHHOM cunbl. ECNK eCcTb Kakoe-TO NoAo3peHne, 4YTO Nose yrnbTPa3BYKOBOro npeobdbpasoBartensa MOXeT bbliTb HEQOCTA-
TOYHO KONMINMMMUPOBAHHbLIM (3TO MOXET ObITb B MNEPBYIO o4epeab NPu MarnbiX 3HAYEHUSAX K&, T.€. HA HU3KUX YacToTax, u/mnu
npy Manom AnameTpe ynbTPa3BYKOBOro npeobpasoBarens), TO pacCTOAHNE MEXAY YNbTPAa3BYKOBbLIM Npeobpaso-
BaTeniemM U MULWEHbIO PEKOMEHOYETCHA N3MEHATL U AenaTb NOBTOPHbIE N3MepeHUs. HekoTopoe CHMXeHne paanaunoH-
HOW CWUIbl C YBENNYEHUEM PACCTOSAHUA, DOnblUee, YeM onpeaenssemMmoe yrnbTPasByKOBbIM MOIMOLWEHUEM, MOKA3bIBAET,
4YTO pPasMep UNu TUN MULLIEHW BbIBpaH HeyaayuHo.

Ecnv ana namepeHnin BbICOKOW MOLLIHOCTU MCNONBb3YIOT NOMMOLWAoLWYH0 MULWLEHb, TO PAcCTOSAHUE MeXay npeobpa-
30BaTENIEM U MULWLEHbIO HE JOIMKHO ObiTb MeHbWwe 8 mMm. [lornowaembln ynbTpasByk byaet HarpeBaTb NOrnowaowmnmn
maTtepuarn. Ha manbix paccTtossHusAX n3-3a npsaMmoun nepegadm tenna ot norrnoTuTenss MoryT USMEHUTLCS XapaKTepPUCcTUKN
npeobpasoBartens.

A.6.3 Bopa

[na npegoTepalleHnsa Kasutaymm npm nUAMepeHnin BbIXOAHON MOLWHOCTHU Bbille 1 BT MCNONb3yIOT TONBKO AErasu-
pOBaHHYO BoAy. [1py HM3KMX YPOBHAX BbIXOAHOW MOLWHOCTWM AcrasvpoBaHHas Boga npegnovtuTernbHa Ans TOYHbIX
N3MEPEHUIA, OQHAKO BO MHOIMMX CNy4asx, ecrv NnpeanpuHAaTb Mepbl, YTOObI HA NOBEPXHOCTAX YIbTPA3BYKOBOro npeob-
pasoBaTena n MULLEeHW OTCYTCTBOBANM Ny3blPbKM BO34yXa, MOXHO NPUMEHATb AUCTUNINNPOBAHHYIO BoAy 6e3 ee Aonor-
HUTENBHOW Aerasauunm.

[TpumevaHuns

1 Co BpeMEHEM YBENUUNBAETCSH KONMUYECTBO PacTBOPEHHOIO B BoAe Kucnopoda {(cm. npunoxeHue D). CKoOpoCTb
3TOro yBENUYEHNS 3aBUCUT OT pasMmepoB Baka un OT nepemMenBaHns Boab!.

2 Vlcnonb3oBaHne gobaBok Ans npeaoTBpalleHusa KaButaumm onucaHo B npunoxexnun D, D.4.

3 Ecnn ncnonb3yemasi Boga HacblWeHa BO3QyXOM, TO B Nnpouecce U3MEPEHUN NPU HarpeBe BOAbl B HEW ByayT
00pa30BbLIBATLCSH NMy3bIPbKM BO34yXa. [1pUHYMHON 3TOro SIBMAETCH CHUXEHUE PacTBOPUMOCTU ras3a npuv noBbILLEHUN TEM-
nepaTrypbl BOAbI.

A.6.4 KOHTaKT c BOOOW

[TonHoe cma4vmBaHmne (KOHTAKT C BOAOW) MNOBEPXHOCTU YNbTPA3BYKOBOro npeobpasoBaTtens, MULWIEHWN U NITEHKN
(ECNK OHA NPUMEHSIETCH) AOCTUTAETCH BbIAEPXKKON 3TUX YacTen B AerasampoBaHHOW BOAE B TEYEHUE, N0 MEHbLLIEN Mepe,
HECKOINbKMUX 4YacoB Nnepes Ha4vanom N3MepPEeHUMN.

[Tpnmeyadnne— [erazaumsa nornowawowen MMLEHN BMECTE C BOAOW NpeaoTBpallaeT BO3MOXHble Npobnembl
CO CMadMBaHWeM NornowarLlwero marepumana.

A.6.5 Okpyxarowme ycnosus

MameputenbHbin cocyq (bak) pekoMmeHayeTcsa 3akpbiBaTb CBEPXY, UTODObLI NPeaoTBPaTUTh TENOBLIE KOHBEKUMNOH-
Hble MOTOKU B U3MEPUTENbHOW XUAKOCTWU, Bbl3BaHHble 3hPEKTaMN OXNaXAEHUA U3-3a UCNAPEHNS HA NMOBEPXHOCTU
XNOKOCTMW.

Ecnn ncnonb3yoT N3AMepUTErNbHYIO YCTAHOBKY, NPeACcTaBieHHY0 B npunoxeHun F Ha pucyHke F.4, 3akpbiTb name-
PDUTENBHLIA COCYA MOXET OKa3aTbCH 3aTPYAHUTENBbHLIM UMW BOBCE HEBO3MOXHbIM U TOrga Heobxognmo BBOAUTHL MO-
NPaBKMU B MNOKa3aHWs BECOB Ha Apend, BbI3BAHHbIN NCNAPEHNEM C MOBEPXHOCTU BOAbI.

Cneayet namepsaTb TEMNEPATYPY XUAKOCTU (BOAbI) B bake, Tak Kak 3Ha4YeHNE CKOPOCTU 3BYKA B BOAE, HEODX0aMMOe
01151 BbIMUCIIEHUS UBMEPEHHON MOLLHOCTU, 3aBUCUT OT TemMneparTypbl (CM. Takxke npunoxeHune A, A.7.10).

[ PUMEYAHWNE — BrnnsaHne BHELWHNX BHGDHLI,MFI N BO3AYLWHbBIX MNOTOKOB MOXHO 3aMeTUTb NO NOKa3aHNAM BECOB.

A.6.6 TennoBown apend
Ero moxHo Habnogatb U Npy NPpUMEHEHUN OTPaXKatoLWmMX MULLEHEeN, XOTH U B MEHbLLUEN CTENEHMN.

[TpwunmeyaHun e — BnmuaHne nameHeHus1 NNaBy4ecTn MULLEHN 3HAYUTENbHO CHUXAEeTCsl B CUCTEMAaX, MOKa3aH-
HbIX Ha pucyHke F.4 npunoxennsa F, HO gaxe v B 3TOM criy4ae peKoMeHAyeTcs 3annucbiBaTbh NOKA3aHUS BECOB KaK (DYyHK-
LU0 BPEMEHM.
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A.7 [NorpellHOCTL N3MepeHnn

A.7.1 Obwme NnonoxXeHnsA

HononHuntenbHasa nHopmaunsa OTCYTCTBYET.

A.7.2 Cuctema ypaBHOBELUMBAHNA C NOABECKON MULLUEHWN

710 TpeboBaHue obecneumBaeT aBTOMATUYECKUIA Y4YET BITUSIHUA NPOBONOYEK NOABECA, NEPECEKAaWmMX BOAHYIO
NOBEPXHOCTb.

A.7.3 JInHenHOCTb M pa3speliarowas CnoCOOHOCTbL CUCTEMbI YPaBHOBELUMBAHUA

[ononHutensHasa nHopmaunsa OTCYyTCTBYET.

A.7.4 SKCcTpanonauma K MOMEHTY BKIIOYEeHUA yNbTPa3BYKOBOro npeoopasoBartens

HononHuntensHasa nHopmaunsa OTCYTCTBYET.

A.7.5 HecoBeplueHCTBaA MULLEHN

CTporo roesops, Anst OUeHKN BINUAHNA HECOBEPLLEHCTBA MULLEHW HA TOYHOCTb U3MEPEHNH paauauNOHHOWN CUNbI
TPebyeTcsa 3HATb KUHETUYECKYIO SHEPINID BCEX HEXEeNnaTeNnbHbIX BOIH, PACNPOCTPAHSAWMNXCHA OT MULLIEHN BO BCEX Ha-
npaBneHusix. Ha npaktnke cuntaetca AOCTaTOYHbIM OMUCBLIBAEMOE HUXE YNPOLLEHHOE npubnuxeHne (Moaenb) pac-
NPOCTpPaHEeHNs NIOCKON BOSHbL. [1pn 3TOM nNpeanonoXeHun akycTnyeckoe paanayunoHHoe aaBrieHne paBHO NNMOTHOCTY
NOJTHOW aKyCTUYECKON 3HEPIrnn. BornHa, nponyckaemas nornowarnuen MUWeHbIo (Kak, Hanpumep, B YCTPOUCTBE, NPUBE-
OeHHOM Ha pucyHke F.1a, npunoxenne F) B npssmom HanpasneHuu, NpuBoANT K YMEHbLLUEHUIO paauauNOHHOWN CUnNbl,
onpegenseMoun NMOTHOCTBIO NMPOXOAALLEN SHEPIUN, T.€. SHEPINKN, CYLLECTBYIOWEN N03aan MULWEeHW. BennynHy storo ad-
dhekTa MOXHO OMnpeaerinTb, eCrnn paccMaTpmBaTb MULWLEHb Kak NMPenATCTBME U U3MEPATb PaANaALMOHHY IO CUITY C NMOMO-
b0 OOMNONHUTENBHON MWLUEHW, PaCMONIOXEHHON HENOCpeACTBEHHO 3a nepBon. Cnegyer 3aMeTuTb, UYTO OTPaXXKeHue
BOMHbI, Npowelen Yyepes3 MUWeEHb, OT MNOBEPXHOCTU BOAbI B YCTPOUCTBE, NMOKA3aHHOM Ha pPUCYHKe 1, yOBOUT YMEHbLLE-
HUEe U3MePAEeMon pagnauynoHHOWN CUNDbI.

OTpaxeHHas nnu paccesiHHas B obpaTtHOM HanpaBneHUn NOrmoLwawLlWer MULWEeHbIO BONHA NMPUBOAUT K 3aBblLLE-
HUIO U3MEPHAEMOro 3Ha4YeHUS1 pagnaulMoOHHON CUIbI, YTO onpeaenseTcs NMOTHOCTbIO OTpaXeHHoOn 3Heprun. Hns nnoc-
KOW MOrnouwatruen MUWeHn 310T 3PPEKT MOXKET BbITb OLUEHEH CPABHEHNEM OTPAXKEHHOIO OT HEE UMNYIIBCHOIO CUrHana
C CUrHarnom OoT uaeanbHoro otpaxarens. OaHako 41 MULLEHWM CO CITOXHOW NMOBEPXHOCTBLIO 3TO U3MEPEHME onpeaenseT
TONBbKO MNPOCTPAHCTBEHHO KOPPENMUPOBAHHYIO COCTABNAIOLWYIO, @ HE CYMMAaPHYI0 OTPaXXEHHY0 3Hepruio. B aTtom crniyvae
OTPa)XEeHHas1 3Heprns MoxeT ObiTb OUueHeHa CKaAHUPOBaHMEM TMAPOMOHOM U UHTErpPUpPOBaAHUEM KBAOPaATOB U3MEPEH-
HOro AaBneHusa B none otpaxeHun (cm. MOK 62127-2). B anbTepHaTUBHOM BapuaHTe Ans NonyYeHus BEPXHEro npe-
OENBbHOMO 3HaA4YeHUs OTpaxXeHnn morna bbl ObITb NCNONB3OBAHA Apyras nHopmaunsa 0 CBOUCTBaX NOornotuTens (nony-
YEeHHas, HaNnpuUMep, Kak oTpa)aTtenbHasi cnocobHOCTb 3KBMBAIEHTHOro nnockoro obpasua). Mamepsiemass MOWHOCTb
MOXET YBENUYUBATBLCA U NMPU BO3AEUCTBUUN OTPAXEHNN OT MULLEHN HA YNbTPa3BYKOBOW NpeobpasoBaTtenb, YTO N3Me-
HAET ero BbIXOAHble Xapakrepuctuku [8]. dhdekT aTon nurtepdepeHummn MoxeT bbiITb MUHUMN3UPOBAH CrnadbbiM HAKNO-
HOM MULUEHW NN NCNONb30BaAHNEM NyYllen MULWLIEeHWU. Ecnn nHTepdepeHUnsa UMeeT MECTO, TO 3TO NPUBOAUT K NEPNOLN-
YECKUM N3MEHEHUSIM paanauMOHHOWN CUNbI, YTO MOXET HAbNoAaThCs NPU U3MEHEHMM YaCTOThl UNW PACCTOSAHUA MeXAay
npeobpasoBatenem n muweHbo [8]. [MorpelwHoOCTb, BbI3BAHHAA KAKUMU-TO OCTaATOYHbIMKU 3hdhekTamm nHtepdepeHLmnu,
MOXET ObITb OUEHEHA MO aMNNNTYAE 3TUX OTKITOHEHWIA.

[lpegbigywimne paccyxgeHns 0 npoxogsilen BONHE N ee BITMAHUM BEPHbI U AN oTpaxawwmnx muweHen. OgHako
OTPa)XeHHbIE BOJIHbI MOTYT MPUXOANTL Kak OT MULLEHW, TaK U OT BOKOBbLIX nornotutenen (cm. npunoxenue F, pucyHkmn F.1b,
F.2 n F.6), 4To gomkHo bbITb nccnegoBaHo bonee BHUMATENBHO.

B obwem cnyvae DONbWMHCTBO pearnbHbIX OUEHOK TOYHOCTU ByayT nony4eHbl CPaBHUTENBHLIMU U3MEPEHUAMUN C
MULIEHAMM PasfNYHbIX TUNOB. AKYCTUYECKNE CBOUCTBA MULLUEHEWN CYLWECTBEHHO U3MEHSIIOTCH C 4YacTOTOWU, U NO3TOMY
OLEeHKa NMorpeLlHoCcTn AormKkHa ObiTb cAenaHa Ha KaKAoW 3aJaHHOW 4acToTe. ITO OCODEHHO BaXHO ANl 4acToOT HUXKEe
2 M[ U, Ha KOTOPbLIX TPYAHO NONY4NTb COBEPLLUEHHYIO MULLEHb.

B uensax ymeHblweHUs BINUSHNUS KOTEPEHTHbLIX OTPaXXeHUN pekoMeHOyeTcs NpoBoAnUTb NO ABa U3MEPEHUS C yCpea-
HEHMEM WX Pe3yNbTaToB Ha PACCTOSAHUSX, OTMNYAIOWMXCA Ha /4 A, rae A — ANVHA aKyCTUYECKOW BOMHbI.

A.7.6 [eomeTpHnAa oTpaxarwLen MULLEHN

YTon KOHMYECKOW OTpaXKalolWen MULLEeHN BNUSET Ha pe3ynbTaT nameperHust (Cm. npunoxexne B, B.2). Ecnn nony-
YroJ1 KOHyCca B OoTpa)katesie BbIMyKNoro tuna ¢ HoOMmMHarnbHblM 3HadeHnem 45° nexunt B npegenax 45° £ 1° | 1o norpeL-
HOCTb U3MEPEHNA MOLLHOCTK cocTaBensaeT £ 3,5 %. Ecnu nonyyron KoHyca BOrHyTOro otpaxarens ¢ HOMMHanNbHbIM 3HaYe-
HMem 63° (4TO O03HauaeT ® = 27° ans 3anucen B npunoxeHun B, B.2) nexunt B npegenax 63° £ 1°, To cymmapHas
NOrpeLHoOCTb UBMEPEHNN MOLLHOCTU cocTaBnsieT + 1,8 %.

[TpunmedyaHune—B npunoxennn E npuBegeHa gononHnTenbHas MHQoOpMauUuus 0 BNUSAHUK pasmMmepa MULLEHU
Ha pe3ynbTaT B Cliydae pacxogsiwerocs 3ByKOBOIro ny4ka.

A.7.7 bokoBble nornoTUTenun AN N3MepeHn ¢ oTpaxarwiwen MNLLEeHbIO

HecoBepweHcTBa DOKOBbLIX NOrMOTUTENEN B YCTPOUCTBAX, NPpUBeAEHHbIX Ha pucyHkax F.1b, F.2, F.5b u F.6 npuno-
XeHnsa F, ypennyumBaloT MUHTEHCUBHOCTB OTPaXXeHHbIX BONH, BO3BPaLWalWmMXcsl Ha MULWEHb, YTO NPUBOANT K YBETTUHEHUIO
N3MEPEHHOI0 3HaAYeHUs1 paanaynoHHON cunbl. Kpome TOro 4to nMOTHOCTb OTPaXXeHHOW 3HEPrnn CyLlecTBEHHa U B
HEKOrePEHTHbLIX YCIOBUAX, 3A4ECh TAKXKE MOIyT UMeTb MecTo 3pdekTbl nHTepdepeHumm (cm. A.7.5).
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A.7.8 Nnoxana opneHTauna MULLEHWN

34€eCb paccMOoTpeHa cuTyauuns, Korga ynbTpasByKOBOW npeobpa3oBaTternib U YCTPONCTBO U3MEPEHUA CUMbl KOJI-
NMHEeapHb! Apyr Apyry, HO yrnoBasi OpueHTauus MULLEeHW HENnpaBuibHa.

B 1O Bpemsa Kak paavnaunMoHHaA cuna, 4ENCTBYIOWANA HA ngeanbHy0 NornowatoLwyo MUILEeHb, paccynTaHHas no
dopmyne (B.1) npunoxennsa B, HEYYBCTBUTENBHA K HAKITOHY MULUEHW, TO B Cly4ae oTpaxalLwen MULWEeHN N3MEPEHNS
3aBUCAT OT NPaBUITbHOCTU €€ opueHTaunn. Hanpumep, yrnoBas norpewHocTb B £ 1° A4ns niocKoro otpa)arens ¢ yrnom
B 45° npuBOAUT K MOrpewiHoOCTU U3MEPEHUS1 MOLWLHOCTU, paBHoOU + 3,5 %. BrnvdaHue pasopueHTaummn anst KOHNYeCKoW
OTpaXaloLWen MULWEHW HEMNb3sA AaTb YHUBEPCanbHOW (hOPMYnon, HO B 0bLLLEM Crny4Yae OHO ByaeT CyueCTBEHHO MEHBLLLNM,
4yemM OIS NNOCKON MULWIEeHW, B YaCTHOCTU, €CINN MULUEHb PacnoroXeHa no ocu nydka. Yrto kacaertcs 45°-HOWM KOHUYECKOW
oTpaxarwLwen MULIEHN, UEHTPUPOBAHHOWN B UMITUHAPUYECKN CUMMETPUYHOM My4Ke, TO €€ YyBCTBUTENBbHOCTb K YITTOBOW
pasopueHTaummn cHMxaeTcs ewe bonblue.

[TpenmyLLLECTBO BOTHYTON KOHUYECKOW OTPakatoWwen MULLEHN B TOM, YTO B 3aBMCUMOCTHM OT TUNa nogeeca oHa byaer
CaMOUEHTPUPOBATLCHA CUMMETPUYHO YIIbTPA3BYKOBOMY MYUKY.

A.7.9 Nnoxana opmeHTauna ynbTpPasByKOBOro npeobpasopartens

30€eCb paccMOTPEHa CUTyauuns, Korga MULWLIEeHb N YCTPONCTBO M3MEPEHUA CUTbl KONNMHEaPHb! A4PYyr Apyry, HO YIbT-
pPa3ByKOBOW nNpeobpa3oBaTenb YCTAHOBIEH UMM OPUEHTUPOBAH HEMPAaBUIBHO.

[na npeanbHon nornowarwen MULWLEHN 3HAYUTENbHbLIX Pa3MepoB pagnauMoOHHaA curna nponopunoHarnbHa
KOCUHYCY yrna pasopueHtaumun. Ansa 45°-HOW BbINYKNON KOHUYECKOW OTpa)karwlwen MULIeHW MakcumarbHasi norpeLu-
HOCTb, BbI3BAHHAs Pa3opuUeHTaUNENn, MOXET OXnaaTbesl paBHoOW + 3 %, ecnn MmakcumarbHble OWNOKN YCTAHOBKU W
YIMOBOW OpMEHTaUnM OueHmnBaTCA £ 3 MM 1 £ 3°, 4TO NpeacTaBnseTCcs peannucTUYHbIM Npu PErynnpoBKe Ha rnaas.

Ecnu npn NnOBTOPHbLIX N3MEPEHUSX YNbTPa3BYKOBOW npeobpasoBaTternb U3BMEKAETCS N3 YCTPOUCTBA MEXy U3Me-
DEHUSAMM, TO HETOYHAA YCTAHOBKA WU OpUeHTauuns npeobpasoBartens BOMAYT B OUEHKY CIyYanHOW NMOrPeLHOCTUN N3mMepe-
HUSA. HO MOXeT MMeTb MECTO U HEKOTOPAsl CUCTEMATUYECKas! COCTaBNAOWAsA, CBA3aHHAA C 3TUMU NPUHYUHAMM.

A.7.10 TemnepaTypa BoAbLI

M3-3a TemnepaTtypHON 3aBUCUMOCTN CKOPOCTU 3BYKa B BoAe [22] norpewHOCTb namepeHus temnepatypoel £ 1 °C
NPUBOANT K HeEONPeaeNneHHOCTN namepeHnsa mowHoctn = 0,2 %.

MoxeT HabnogaTbCsa 3HAYUTENBHOE NOBbLILLEHME TEMNEPATYPLI NPU NMPOBEAEHUN U3MEPEHUN MOLLHOCTU CBbILWE
1 BT1. Cnegyet 6biTb BHUMATENBHLIM U NPUHUMATL B pacyeT AEUCTBUTENBHOE MOBLILLEHNE TEMMNEPATYPSI.

A.7.11 3aTtyxaHuve ynbTpa3ByKa N aKyCTUYeCKOe TevYeHune

3Ha4YeHnEe MOLLUHOCTU, BbIYUCIIEHHOE NO pe3yribTaraMm U3MepPEeHUn paguauMoHHOWU CUIbl, OTHOCUTCH K NOJIOXEe-
HUIO MULUEHW Ha onpeaerneHHoOM OCEBOM PacCTOSIHUM OT YyibTPa3BYKOBOro npeodpasoBartens. OgHako 4acTto MHTepe-
CYIOTCH N3ny4aemMon MOLWHOCTLIO, NPUBEAEHHON K MOBEPXHOCTU YNbTPA3BYKOBOIro npeobpa3soBartens. Huxe obcyxaa-
eTCA BO3HMKAOLWAA NPy 3TOM AONONHUTENbHAS MOrpeLwHoCTb.

2T0 0bCyXQeHne, B OCHOBHOM, PACcCUMTAHO HA N3MEPUTENbHbIE CUCTEMBI, NPeaAcTaBNeHHbIE HA pucyHkax F.1, F.2,
F.3, F.5, F.6 u F.7 npunoxeHua F. lna cuncrembl uamepeHnn, npyusegeHHon Ha pucyHke F.4 npunoxeHunsa F, atn adbdekTbl
KQXXYTCA MEHEee 3HAYMMbIMKW, HO Tam, rge 3Tn 3pdeKkTbl ObINMUM PaAcCCMOTPEHbI, UX NPOUCXOXAEHNE HEN3BECTHO. [Ans
TAaKoOW CUCTEMbI NMPUEMNEMA NHAA MeToAMKa BBEAEHUS MONPAaBOK MO CPABHEHUIO C TOW, KOTOPAs U3NOXEHAa HUXKE.

CywecTtByloT gBe 6a30Bble MOAENU AN pacyeTa pasHulbl Mexay OTMEYEHHbIMU Bblle 3HAYEHUSMN MOLLHOCTW.
[lepBast U3 HUX yYNTBLIBAET TONBKO BIIUSHME 3aTyXaHus ynbTpa3Byka. B 3ToM cniydae genatroT rnornpasky B BUAE IKCMNOHEH-
unanbHoro koadduumnenta (cm. B.3.2 npunoxenusa B). Btopasa Bknovaet 3 @ekTbl aKyCTUHECKOro Te4eHnAa BAOIb
nyTM cBOBOAHOrO pacnpocTpaHeHnst K PPoHTaNnbHOW CTOPOHE MUWeHW. [nsa nornowatouen MUWEHN NPU N3BECTHbIX
naeanbHbIX YCNOBUSAX NO TeopemMe boprHuca [23] ap@ekThl 3aTyXaHusa N akyCTUYeCKOro Te4YeHns KOMNEHCUPYIOT Oapyr
pyra, a 3Ha4vuT, U HE HYXKHO BBOAUTL Nnonpasky. [NoBegeHne peanbHbIX MULWLEHEN (KaK NOrnowatowmx, Tak u OTpaXKaowmx)
NEXNT TAe-TO Mexay 3Tumun asymsi 6asosbiMmn mogensimu [16]. ModsTomy pekomeHayeTcs paccMmarTpuBaTb pasmax Mno-
PEWLHOCTEN, pPaBHbIW pas3HuLEe MeXAy HEKOPPEeKTUPOBAHHbIM 3HAYEHUEM U3MEPEHHOW MOLWHOCTU N €€ 3HAYEeHUEM,
YUYNTbIBAKOLWMM 3aTyxaHue [23]. ITOT BKNag B NOrpewHoOCTb 3aBUCUT OT PacCTOAHUA 40 MULLEHU N OOMUHUPYET, Koraa
N3MEPEHNS NPOBOAAT B AMana3oHe BbICOKMX MerarepuoBbiX 4acToT.

ANbTEPHATUBHLIN METOA OUEHKMN 3aKMO4YaeTcs B UBMEPEHUN MOLLHOCTU Kak PYHKUMW PacCTOSAHMA 40 MULLUEHU W
3KCTPanonsaAunm pe3ynbTaToB K HyNeBoOW ANCTaHLUMM NOCPEACTBOM anropntMma perpeccum, basmnpyrowerocst Ha NIMHENHOM
NN SKCMOHEHUMANBHOM 3aKOHE 3aBMCUMOCTU OT paccTosHus. IamepeHHble 3HaveHnst He byayT TOYHO COOTBETCTBOBATL
3TOW 3aBUCUMOCTH, T.€. byaeT HabnogaTbCsl HEKOTOPbIWM 3KCNEPUMEHTAaNbHbBIWM Pasbpoc, n Torga ans NonyYeHus OLEHKN
NOrpeLlHOCTN pe3ynbraTta 3KCTpanonsaynm Ncnonb3yT CTaHQAPTHbIE MareMmaTtuyeckme npoueaypsl.

[na myuweHwn ¢ HENMOCKOW NOBEPXHOCTLIO TPYAHO onpeaenutb 3PEKTUBHOE pacCcTosHME 40 Hee. 34eCbh Mones3Ho
BCMOMHUTB, 4YTO CPeaHAA BbiCOTa KOHyCca Unv nupamugbl pasHa 1/3 BbICOThHI NPU OTCYETE OT OCHOBaHUA wnn 2/3 npwu
OTCYETE OT BEPLUMHbI. ITO NPABUIIO MOXHO NMPUMEHATh, KOrga UCnofb3yoT oTpaxawwue MULLEeHN KOHUYEeCKOn opMbl
MNN NOMMoLwawwme MUWEHN C KNMHbAMU nupamuaoobpasHon cdopmbl. [ns Boobpaxaemoro naeanbHOro UuinHapu-
YECKOro ny4ka, NagarwWero Ha BbINYKNYH KOHUYECKYI0 MULWLEHb, 3PMEKTUBHOE PACCTOSIHME 40 MULUEHW paBHO (2a/3)
tg B, rae a — paguyc nydka, a  — nonyyron kKoHyca.

A.7.12 CBONCTBA NNEHKN

[lononHntenbHass MHPOpPMaLUnAa OTCYTCTBYET.

13



FOCT P MSK 61161— 2009

A.7.13 KoHe4YHOCTL pa3zmepa MULLEHWN

[TpnBegeHHasa B A.5.3 npunoxenuns A copmMmyna ansa MUMHUManbHOro pasmepa muweHun basmpyertcs Ha 2 Y-HOM
Kputepun. Ecnun gencrtButenbHas lWWMpuHa muweHun bonee yem Ha 50 % bonbwe, Yyem onpegeneHHoe no A.5.3 3Hade-
HUe, TO WMEET CMbICN OUEHUTb €€ BKNag B NOrpewwHocTb Tonbko kKak 1 % vnn gaxe meHobwe [14]. PekomeHayercs,
O4HaKo, NPOBEPUTb 3aBUCUMOCTb pPagvnaunoOHHON CUMbI OT PACCTOSAHUA 40 MULLUEHWN B COOTBETCTBUM C A.6.2, NPUHSB B
pDacYeT 3aTyXxaHne N akyCcTudeckoe tedeHume (cm. 7.11).

CTporo roBopsi, NnpuBegeHHbIe POpMynbl CripaBeanuebl Ans nornowatrwen muweHun. [pueegeHHsle B A.5.3 npu-
NoOXeHnsa A n B NpunoxeHnn E orpaHnveHns npuMmeHnmMbl ans BbIMyKbIX KOHUYECKNX MULLEHEN.

A.7.14 NnockoBonHoBOE NPUONMXKeHne

Ecnn none nmeeT cxogsawyocs Unn pacxogsilwyocs CTPYKTYPY, TO NpuMeHeHne popmyn n3a pasgena B.2 npunoxe-
HUSA B ans nnockown BONMHbI HE COBCEM KOPPEKTHO. [eopeTUdecKkne OLEeHKN rpaHuL NnorpeHocTen, Bbi3BaAHHbIX NPUMEHE-
HUEM 3TUX POPMYI AN POKyCUpyemMbIX Nonen ansa nornowarouen MuweHu, npmneeaeHsl B B.4.2 v pasgene B.5 npuno-
XeHna B (cm. [25]). TeopeTnyeckmne OUEHKU rpaHunL norpelHoOCTEN, BbI3BAHHbLIX NMPUMEHEHMEM 3TUX DOPMYIT ANS PacXo-
OSWKMXCH Nonen ans nornowarwwen MuweHn, npueeaensl B pasgene E.1 npunoxenunsa E. ObecyxgeHne cutyaumm ¢
pacxoadawmMmMmncs nonamm Ans BbINyKNOW KOHUYECKOW oTpa)karwuwen MmyuweHu npueegeHo B pasgene E.2 npunoxenHus E.

A.7.15 BnusHune oKpyXarowmx ycnoBun

Cny4yanHble NnorpelwHoCT, Bbi3BAHHbIE OKPYXaWUMn BUBpaunsammn, BO3ayWHLIMKA TEYEHUSAMU U U3MEHEHUEM
TeMnepaTtypsbl, OLEHMBAIOT, NO MEHbLLUEN Mepe, TPOeKpaTHbIM MOBTOPEHUEM U3MEPEHUN, NPEANOUTUTENBHO B pasHble
OHW.

A.7.16 UamepeHne HanpsaXxeHus BO30yXXaeHuA

B obwem cnyvyae norpewHoCcTb U3MEPEHUS HANPSPKEHNS BO3BYXXAEHUA yNbTPa3BYKOBOro npeodbpasoBarens He
BIIMAET HA NOrPELLHOCTb U3MEPEHUA BbIXOAHOWN MOLWHOCTU. ECcnn, 0gHaKo, BbIXOAHYKO MOWHOCTbL O4HOIMO U TOro Xe
VIbTPA3BYKOBOro npeobpasoBarens U3MePSOT B Pa3nnyHbIX nadbopatopusx (Hanpmmep, B LensxX CrindeHust), 1o aon-
XHbl ObITb YYTEHblI BO3MOXHbIE Pa3NUuus B aMnnTyae HanpsikeHust Bo3byXaeHus. Tak Kak BbIXOAHAA MOLWHOCTb
NPONOpUMOHAanbHa KBagpaTy NPUNOXEHHOINO HarNpsKeHusl, 1 B TaKMUX criyvasix 0bbIYHO MONb3yTCH 3HAYEHUEM U3IyYa-
lowen cnocobHocTn G, TO NOrPELHOCTb U3MEPEHUS HAMNPSPKEHUA yOABaAMBaETCH NPU €€ BKITIOYEHMN B CYMMAaPHYIO Mo-
rpewHocTb Ans G.

[TpumevyaHus

1 Koraa peyb maeT 0 HanpsbkeHun BO30yXaeHUs1, BaXKHO, YTOBbI OHO BbINO N3MEPEHO HENOCPEACTBEHHO HA BXOAE
yNbTPa3BYKOBOIo npeobpasoBaTens.

2 PekomeHayeTtcst, YTODOblI HaNpsiXXeHne BO3BYXAEeHUSA N3MEPSNM U 3anncbiBanu B NPOLECCe KaXaoro namepeHus
BbIXOAHOWU MOLLHOCTH, YTODbI 3aTeM ONpeaennTb 3Ha4YeHUe HaNPSXKEHUS ANst KKQoro Tpedbyemoro ypoBHS1 BbIXOAHOWN
MOLLHOCTHW 1IN AN BbIMUCNEHNUS N3ny4atowen cnocobHOoCTU. 3TN AaHHbIE NCNONb3YIOT U AN BbIABNEHUS HECTAOUINBHO-
CTEeN Pasnn4HoOro poaa.

A.7.17 TemnepaTypa ynbTpa3ByKOBOro npeobpasoBartens

MameHeHne BbIXOAHOWN MOLWHOCTH NPU N3MEHEHUN TEMNEPATYPL! YNbTPA3BYKOBOIrO npeodbpasoBaTens MOXET
NMMETb 3HA4YEHNE, €CIN NPOBOAAT CPABHUTENbHbIE N3MEPEHNSA B pa3nn4YHoOe BpeMs U B pasnnyHbiX mecrtax. MilHorga sto
N3MeHEHNE MOXET ObITb OYeHb 3HAYUTENbHLIM (Hanpumep, 5 % Ha 1 °C), B 4acTHOCTU, AN MHOIMOCINOWHbLIX, COrnaco-
BaHHbLIX MO WMNEAAHCY YNbTPa3BYKOBbLIX npeobpasoBaTtenein. VameHeHne TemnepaTtypbl MOXET ObiTb BbI3BAHO
N3MEHEHUEM OKPYXXaIoLWNMX yCNOBUN UMW pacCcesiHMeM Ternmna B caMmoM yrbTPa3dBYKOBOM npeobpa3oBaTene.

[ToBbIWLEHNE TEMNEPATYPbI NpeobpasoBaTend MOXET Bbi3biBATb TAKXKE TEMNIOBblE KOHBEKLUMOHHbLIE MOTOKWU, KOTO-
pble MOIyT M3MEHSATb NoKa3aHusl BECOB.

ITN 3 PeKkTbl MOryT BbITb OLEHEHBI UCCINIEAOBAHVMEM PAAUALNOHHON CUMbl B 3aBUCUMOCTUN OT BPEMEHU HENPE-
DbIBHOW paboThl yNbTPA3BYKOBOro npeodbpasoBaTens.

A.7.18 HennHenHocCTL

a) JINHENHOCTb CUCTEMbI YPaABHOBELUMBAHUSA, BKITHOYAs NOABECKY MULUIEHW, NMPOBEPSIOT NPU €€ rpagynpoBKe No-
CPeACTBOM HECKOIBKUX FPY3NKOB PasnmM4YHON MaccCbl NN U3MEPEHNAMU C NOMOLLBIO 3aBE4OMO JIMHEMHOIO yNbTPa3BYy-
KOBOro npeobtbpasoBarens (CM. 7.2) MULLEHbIO, PacnonoXeHHon bnuxe, yem 10 Mm OT Hero;

b) B cooTBETCTBUM C 6.3 1 6.4 NCNONB3YIOT AerasnpoBaHHyo Boay 6e3 Kakmx Obl TO HM BbIN0 BO34YLWHbIX MY3bIPbKOB.
Ecrnin oHW BCe e NPUCYTCTBYIOT UMK UMEETCH KaBUTaUus B yNbTPA3BYKOBOM NOSe, TO U3MEPEHUSA MOLWHOCTU MOIYT ObITh
CYLLECTBEHHO HEBEPHbI. Kakon-10 0bLLEN OLUEHKN 3TUX UCTOYHMKOB NOrPELHOCTU A4AaTb HENb3S.

C) 3aTyXxaHue ynbTpa3Byka N aKyCTUYeCKOe TeYeHMNe MOryT CONpoBOXAAaTbCs HENMMHENHOCTAMIU. ECrnn paccTtosiHne
MEXAY YNbTPa3BYKOBbLIM NpeobpasoBaTerieM ¥ MULLIEHbIO UM HaMMEHbLLEE PacCTOAHNE 40 MULWIEHMW (B 3KCNEPUMEH-
Tax ¢ U3MEHEeHneM pacctossHus) menble 10 mm, TO cnegyeT pykoBoacTeoBatbesl A.7.11. Ecnn paccrtosHue mexay
yNbTPa3BYKOBbLIM NpeobpasoBaTernemM 1 MULWLIEHbIK NN HAaMMEHbLLEE PacCTOAHME OO0 MULUEHW (B 3KCMEepPUMEHTax ¢
nameHeHuem pacctosiHmst) 10 mm nnu 6onblue, TO0 BEPOATHbLI AONONHUTESNBHbIE MOINPELHOCTN, CBA3AHHbIE C HENUHEW-
HOCTAMMW, HO 3TOMY HENb3s AaTh 0OLWEN OLEHKN.

MoxkeT nokasaTbcs, 4YTO 3TOT 3PP EKT MOXKHO NPOBEPUTL C MNOMOLWLBbI  NTMHENHOrO 06Pa3LOBOro ynbTpPa3ByKOBOro
npeodbpasoBaTens C U3BECTHON BbIXOAHOWN MOLWHOCTBLIO. CriegyeTt 3aMeTUTb, O4HAKO, YTO HEJNTMHEWHbIE SIBITEHUSA MPY
3aTyXxaHuu yrbTpa3ByKka N akyCTUHECKOM TeYeHUN MOIryT 3aBUCETb OT BOJIHOBOW (POPMbl U OT BENMUYUHLI NUKA aBre-
HUS, U TOrga pes3ynbTaTbl UCMbITAHUN, NOJNTYYEHHbIE C MIMHEWHBIM 00Pa3LOBbIM YIbTPA3BYKOBLIM Nnpeobpa3oBaTenem,
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BONHOBAasA popmMa BbIXOOHOIO CUrHana KoToporo oTnn4yaeTcs oT TOW, KOTOPasi BOCNPOU3BOAUTCA namepsieMmbiM npeobpa-
3oBarenem, He byayT NONHOCTLIO yOoeanTenbHbI;

d) kpome 3hPEKTOB, PACCMOTPEHHbLIX B NEPEYUCTIEHUSX a), D) U C), TEOPETUYECKOE COOTHOLWEHNE ANA pagnauun-
OHHOM CUNbl camMo No cebe MoXeT ObITb HENMHEWHBLIM M OTNMYATBCA OT POPMYI, AaHHbIX B pasgenax B.2 n B.5 npuno-
XeHuns B, rae ycTaHOBIMEHbI NIMHENHbIE COOTHOLIEHUA MeXay MOLWHOCTBIO U CUIMon. Tem He MeHee, B AnanasoHe BbiXxoa-
HbIX MOLWHOCTEN, NPOM3BOAUMbBIX CYLLECTBYIOLWMM B HACTOALWEE BPEMA ANArHOCTUYECKUM U TEpaneBTUYECKNM yrbTpa-
3BYKOBbIM 0060pyA0BaHUEM, aKyCTUYECKYI0 PAaANALUNOHHYIO CUIY PacCMaTpUBaOT KaK NUHENHYIO OYHKUUIO NO OTHOLLE-
HUIO K BbIXOOAHOWU MOLWHOCTU. HennHenHble OTKNOHEHNA OT POPMYI, AaHHbIX B pasgenax B.2 v B.5 npunoxeHusa B,
pacCcMaTpuBalOT Kak NMpeHebpexmmo marnbie no CPaBHEHUIO C APYIMMU UCTOMHUKAMKM NMOrpeLwHocTn [28].

A.7.19 lpyrme NCTOUYHWKN
PeKoMeHayeTcs Nepnognyeckm NpoBEpPATb, HE COO4EPXKUT NN CyMMapHasi NOrpeLlHoCcTb, onpegeneHHast ¢ NCrnornb-
30BaHVWEM NPUBEAEHHbLIX BbiLE peKoMeHaaunmn, gpyrmx UCTOYHUKOB CriyvYanHbIX NOrpPeLHOCTEN. ITOro 4OCTUraloT NyTEM
Pa3bopKM 1 NOBTOPHOW COOPKN U3MEPUTENBHOINO 060pya0BaHMA U MNOBTOPEHUA HE MEHEE TPEX U3MEPEHUN.

Ecnv TpeboBaHua pasgenoB 5 n 6 ana npeobpasopatenen ¢ ka = 30 BbINOMHEHbI, TO AOCTUXUMO 3HAYEHWNE
cyMmmapHoun HeonpegeneHHocTn namepeHnn 10 % ByactotHom gmanasodHe o1 1 go 10 MITy [26], [29] —[32], 20 % BHe
atoro gunanasoHa v go 20 My n 30 % Bobiwe 20 MITu. Ansa npeobpasosartenen, y koTopbix 10 < ka < 30, 4OCTUXKNMO
3Ha4YeHne CyMMapHoOW TovHOCTK namepennn 20 % Ha vacrorax, bnmskmx Kk 1 Ml u.

AHanu3 norpeLwHocTeEn ANt KOHKPETHLIX cucTem npuBeaeH B [24], [26], [30], [33]. Ecnn Bo3amMoOXXHO ncnonb3oBaHue
KannbpOBaHHbLIX 3TANOHHbLIX YbTPA3BYKOBLIX Npeobpa3oBaTeneu, T0 C HUMU PEKOMEHOYETCAH NMPOBOANTL KOHTPOIbHbIE

namepenuns [30], [31], [34].
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[MpunoxeHne B
(obsa3aTenbHoOE)

OcHoOBHble hopMynbl

B.1 PekomeHgyemble HAaCTOALWLMM CTAaHAAPTOM U3MEPEHUA paaANaALMNOHHON CUIbl NPOBOAAT B YCITOBUSAX «OTKPbI-
TOro cocyga» (ycnosmsax JlaHxeBeHa), 1.€. 0b6nyvaemas XMaKoCTb KOHTAKTUPYET C OKPYXatoLWeEWn cpeaon, NOABEPKEHHON
BHELWWHEMY AABINEHUI0 BO3gyXa.

B.2 [lpn Takmx ycrnoBusax v ans NioCKMX ynbTPas3BYKOBbLIX BOSIH Maron aMmnnutygbl pagnauuoHHoOe faBrieHue,
NPOABIAIOUWEECHA HA rpaHunue pasgena AByX cpef, pPaBHO Pa3HOCTU Mexay MITOTHOCTAMW akKyCTUYECKOW 3HEPrnn Ha
0Denx CToOpoHaxX NOBEPXHOCTU. B 3TOM cny4ae COOTHOLWIEHME MEXOY cocTaBnsowen F pagnauMoOHHOWN CUNbl HA MULLEHb
B HanpaeneHun pacnpocTpaHeHns nepBnuYHON BOIMHblI U aKyCTUYECKON BbIXOAHOWU MOLWHOCTbLIO P ynbTPa3ByKOBOIoO
npeobpasoBaTens BblpaXatorT:

Ons naeanbHOW NornowarnLen MULLEeHwN

P = cF; (B.1)
Ons ngeanbHOW OTpaXKalolen MULLEHW
P = cF /(2 cos? ©), (B.2)

r1e ¢ — CKOPOCTb 3BYyKa B cpefe pacrnpocTpaHeHus (B BoAe);
© — yron Mexay HanpasneHunem pacrnpocTpaHeHuss nagaroLen BONHbl MU HOPMAarnblo K OTpaXKatoLlen NOBEPXHOCTMW.

[TpumeyaHue—Illog HanpaBneHNeEM Nagaowen BOMHbI 3A4eCb NOHUMAETCH HaANpaBlNeHNe OCU YNbTPAa3BYKO-
BOro nons, 71.e. ero bonee obuwee, a He YacTHOe onpeaenexHue.

B.3 BoiwwenpuBegeHHble hopmMyInbl BKIHOYAOT ABa NPUBInXeHus.

B.3.1 MuweHb ABNsIeTCA 40CTATOYHO OONbLIOKW, YTODLI NEPEKPLITH BCE MOMNEPEYHOE CeYeHUe yrbTPasByKOBOro
Ny4yka, T.€. 40N aKyCTUYECKOW MOLWHOCTHN, U3Nny4Yaemasl B HanpasneHunsx, Npoxoaswmx MMMo MULLEHW, NPEeHEDPEXNMO
Mana rno CpaBHEHUIO C MOJIHON aKyCTUYECKON MOLWHOCTBIO.

B.3.2 B cpege pacnpocTtpaHeHusa OTCYTCTBYET NMornoweHue yrnbtpaseyka. Ecnv oHO nmeetca, 1o cumBon P B
31X hopmMmynax nNpeacraBnsaeT akyCTUYeCKyo MOLWHOCTE B MECTE pacnonoXXeHuss MuweHn. [lnsa npeobpasoBaHns 3TON
aKyCTU4eCKON MOLHOCTU B BbIXOOAHYIO MOLWHOCTL YNbTPa3BYKOBOro npeodbpasoBaTtens €e 3Ha4YeHne yMHOXAaloT Ha
exp(20.z), rae z — paccTosiHMe MeXJy MULWIEHbIo 1 YNbTPa3BYKOBbLIM npeobpasoBaTenem, a o — aMninTyaHbIN
KO3OPUUMEHT 3aTyxXxaHUs [MIIOCKMX BONH. 3HAYeHMe o Ha YacToTax, paccMmaTpuMBaeMblX B HaAcToOsILEM cTaHgapTe,
NPONOPUNOHANBHO 2

a/ff =2,3-10% MIu—2cm™! ans yncton Boasl npu 23 °C, (B.3)

rae f —yacToTa ynbTpasByKoBOro nons [35].

[TpyBeaeHHbIe Bbie DOPMYIbl NpeanonaratoT OTCYTCTBME HENMMHENHbBIX NCKAXKEHUN, a TakKe 40DaBOYHbIX CUIM HA
MMWLLUEHb, BbI3BAHHbIX aKYCTUY€CKUMMWN TeHeHUAMM (Npegnonaraetcs NCnosib30BaHNE 3KPaHUPYHOLWEW NITEHKN).

B.4 [NpnBegeHHble Bbile POPMYIbl BbIBEAEHB! B NMPEANONoXeHUN pacnpoCTPaHEHUS MIMTOCKOW BOJIHbI (B MITOCKO-
BOINMHOBOM NpubnmxenHun). Ho CTpykTypa nons ynbTPa3BYKOBLIX NpeobpasoBaTenen B 0b6LLeEM criyqae OTNNYaeTcs oT

NSTIOCKOW BOIHbI, MMaBHbIM 06pa3om, n3-3a andpakunoHHbIX 3PGPEKTOB. TEM HE MEHEe, UCNONMb30BaHME 3TUX POPMYN
DEKOMEHAYETCA U3 Crneayrwmx coobpaXXeHun:

B.4.1 C To4YkM 3peHuns sKcnepumMeHTa ans namepeHmin ¢ o6bIvMHOW TOYHOCTBIO B HECKOMNbKO MPOLUEHTOB HUKOr4a He
ObiBAET NNOXUX yNbTPA3BYKOBLIX NpeobpasoBaTenen NopLIHEBOro Tuna.

B.4.2 C TeopeTnyeckon ToHKKN 3peHust (cMm. [36] u BoipaxeHue (E.2) B npunoxeHmn E) nnockoBONHOBOE NPpUBINKe-
HUe NPUBNU3NTENBHO BEPHO ANS KPYrioro NopHEBOro UCTOYHMKA ¢ AOCTATOYHO BbICOKUM 3HaYveHnem ka (k = 2n/ A —
BOJTHOBOE YNCIO B CPeAe pacrnpocTpaHeHns; a — paanyc yrnbTPa3BYKOBOIoO npeobpa3oBaTens; Te0OpeTUYECKOE Nccne-
OOBaHWE OrpaHU4YMBAaETCS Crydaem nornowawwen muweHun). Hanpumep, HeCooTBETCTBUE HE NpeBblwaeT 2 %, ecnu
ka > 35, 4TO 0OBIMHO NErko BbINOMNHAETCS AN YNbTPAa3BYKOBbIX nNpeobpasoBatenell. HecocToaTenbHOCTE NPUBEAEH-
HbIX Bbllle POPMYST MOXET UMETb MECTO, rMaBHbiM 00pa3om, B AnanasoHe HU3KMX 3HaYeHUW ka (BBeaeHue nonpaBokK
OIS 3TOro criydasli pacCMOTPEHO B Npunoxenunm E).

B.5 Teopetnyeckn obocHoBaHO [25], 4To hopmyna NNOCKOBONTHOBOIO NPUBNMXKXEHUS HE MONHOCTbIO BEPHA ANS
OKYCUPYEMBIX YNbTPA3BYKOBLIX nNpeobpa3oBaTtenen. COOTHOWEHNE MeXAY MOLWHOCTbIO CPOKYCUPOBAHHOIO yIbTpa-
3BYKOBOIO NOSsl U paanauuoHHOW CUIMOU B ClyYae Nornowarnwen MUIWLEeHN MOXET ObITb NPeacTaBreHo

P=2cF/(1+cos7Y), (B.4)

rae v = arc sin (a/d) — okanbHbIX yron (nonyyron);
d — reomeTpudeckoe POKyCcHOE paccTosiHne (pagnyc KPUBU3HbI) YNbTPAa3BYKOBOro npeobpasoBartens;
a — paguyc akTMBHOIO 3JIEMEHTA YNbTPA3BYKOBOIO npeobpa3oBaTens.
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[lpn v — 0 unn d — «~ NpuBeAeHHOE BbilLE BblpaxeHue npeobpasyetcs B opmMyny Anst Nockon BonHbl. [Noka He
byaeT NonyyeHo (TEOPETUYECKN UITN SKCNEPUMEHTAIBHO) MHOE HE3ABUCUMOE BbIPpaXXeHne, pasnuine B 3Tux popmynax
MOXET paccMaTpuBaTbLCHA Kak BO3MOXHbIM BKNag POKYCUPOBKK MONS B OUEHKY HeonpeaeneHHOCTU U3MEPEHNN.

B.6 Hnxe npuBegena npubnuantenbHasa dpopmyna anst BblYUCIEHUS pagnaunoOHHON CUnbl NPU NCMONb30BAHUN
KOHMYECKOro oTpaxarens B CQOOKYCUPOBaHHOM yIbTpa3BykoBoM none. OHa oCHOBaHa Ha crneaylowmx npeanonoXeHusiX.

YNbTpasBykoOBOE MNore, co3gaBaemoe KpyribiM npeobpasoBartenieMm co chepmnyeckon NoBEPXHOCTLIO B HEMOIMO-
LLAOWEN XUOKOCTU, CHUTAETCH COCTOALMM U3 aKyCTUYECKUX NyYen, KaXKabin N3 KOTOPbIX PpacnpocTpaHAETCa BAOMNb Mpsi-
MOW NIMHUU N NONHOCTBIO OTPa)aeTcs OT NOBEPXHOCTU MULUEHW KakK NI1oCKas BOMHa, Y — QoKarbHbIW MOJyyron.

KoHn4yeckas MULWeHb — 3TO uaeanbHbIU TBEPALIM UMM MATKUW oTpaaTtenb. Ee BepllinHa pasmellaeTcs Ha OCHU
nonst mexay npeobpasoBarenem n ero Pokycom. [ eoMeTpuss MULLEHWN XapaKkTEPUIYETCH YIMOM O, Kak 3T0 onpeaenexHo
B pasgerne 4. TunuyHble 3HaveHus G BOrHyTbIX oTpaxarteneun nexart mexay 25° un 30°. na BeinyKnbiX oTpaxareneun a3mu
3Ha4YeHns crneayet nNoHMMaTh Kak oTpuuaTtenbHble, N Torga TMNMYHoOE 3HaveHne © = — 45°,

MuweHb NONMHOCTLIO NEPEKPLIBAET BCE MONe, T.€. HE CYLWECTBYET NyYen, KOTOPble HE nonaganu bbl HA MULLEHD.

OTpaxeHHble Ny4Yn CBOBOAHO PacnpoOCTPaHATCA A0 BECKOHEYHOCTU UM NOKa NONMHOCTBI HE MOrNOTATCH rae-
nmbo nageanbHbIM nornoTuTenem. Hn ognH n3 nyden He BO3BpaWlaeTcd Ha npeobpasoBaTtenb. B cnyvae ¢ BOrHyToOM
MULUEHbLK MHOIOKPaTHbLIX OTPa)XeHUN He CYLLECTBYET.

B aTom cny4ae BblpaxXeHne nmeeTt Bua

P = 4 cF X function (y, ©),
rae function (v, ®) = (1 —cos vy) / [{1 — cos 2v)(1 + cos 20) — (2v— sin 2y)sin 20)]. (B.5)

[TpumevaHunaA

1 Yron v courypupyet B NpuBegeHHON POPMYIie HE TOSNIbKO B TPUTOHOMETPUYECKNX PYHKUUAX N NO3ITOMY LOIKEH
Bbipa)XaTbCH B paanaHax.

2 Ecnn =0 - 45°, To0 B cootBeTcTBMM C (B.5) 3HaveHne P/cF coctaBut 0,98 (1.€. pasHuua mexay 3Ha4YeHUsIMM,
BblUMCITEHHbIMK MO hopmynam (B.2) n (B.5), coctaeBuTt 2 %) npu 3Ha4eHnn ¥, COOTBETCTBYIOWEM d = 32a8. ITO 0OCTOATENb-
CTBO U SIBNSAETCHA OCHOBOW A151 COOTBETCTBYOWMNX pekomMmeHgaumm B 5.2.3.

CnegyeTt OTMETUTb, YTO NPUBEOEHHOE BbILLE BbIPAXXEHNE NEPEXOANT B CTyneH4vaTyo pyHKUuo XeBncanga, korga
BEPLUMHA KOHyCa NepemMeLlaeTcs Yepes3 PoKyc.

[IpnBegeHHasn Boiwe popmyna nonyyeHa Ha OCHOBE HECOBEPLUEHHOW MOAENN, U NO3TOMY €€ CrneayeTt paccmMmaTtpu-
BaTb KakK annpokcmmauunto. ddpdekramm audpakumm 3gecb MOXHO npeHebpeub, KAK U MHUMbIMM YacTAMU CKOPOCTWU
yacTuu, NOSBNSAIOWUMMUCA, KOrga akyCTUYeckmue nyym He napannenbHbl gpyr apyry. JlokansHoe OTKIOHEHNE OT NPAMOro
pacnpocTpaHeHus (Hanpumep, B pesynerare gudpakumm) MOXET NMPUBECTU K YBENTUYEHUIO UM YMEHBLLLEHUIO paanaumn-
OHHOW CWInbI, TOrga Kak rnpu ucnofib3oBaHuUu NOrnoTUTens gupakums npuBoauT K yMEHbLUEHNIO paanauMoOHHOW CUTbI.

[TpyumedvaHne—TemMmHE MEHEE, CYLLECTBYET IKCNEPUMEHTASNIBHOE U YNCITEHHOE NMOATBEPXXAEHNE NPAaBUITBbHO-
CTU aKyCTUYECKOW MOAENN, MNONOXEHHOW B OCHOBY BblpaXeHust (B.5) [37]. B 3TOM KOHKPETHOM 3KCNEPUMEHTE C BbIMYKIbIM
KOHWYECKUM OTpaxarternem ¢ yrnom © = — 45° geipaxenHune (B.5) 661no npubnmnantenbHO BEPHLIM, KOrga PaccTosiHUE
Mexay npeobpasoBatenem M BEPLWIMHOW KoHyca npeBbiwano 20 mm n 6bino meHbwe Ha 10 mm 1 Bbonee POKyCcHOro
paccTosiHuA. Ha pacctosHusax, meHbwmnx 20 MM, npu SIBHOM Hann4unm OTPaXXeHUN Mmexay npeobpasoBarenem n KOHYCOM
namepsieMmas curna Bo3pacTtaeTr n NpUuMepHO yaBauBaeTCH Ha OYeHb MarnbiX PacCTOAHUAX; HA PaCCTOSIHUAX OT (POKYCa,
MeHbwKX 10 MM, 1 3a POKYCOM M3amepsiemMmas cuna nocTeneHHO yMeHbLlIaeTcsa OT AOOKYCHOro 3HaveHusl, onpegense-
MOro BblipaxeHuem (B.5), no bonee HN3KMX 3HAYEHUN 3a (POKYCOM.
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MpunoxeHue C
(cnpaBo4HOE)

Opyrne meToabl U3MepeHUs MOLWHOCTU YNbTpa3BykKa

[IpumeHAnnce 1 MHOTME gpyrne metoabl U3MepeHnss paamauuoHHOWN CUnbl, Kak, Hanpumep, TOPCUOHHOE YypPaBHO-
BelWmBaHue [38], nnn ycTtponcrea, Ncnosnb3yrwmpe Mmoaynsauvio pagnaumoHHou cunbl [24], [39]. Cuctembl ypaBHOBELLMBA-
HUS paaualuMOHHOUN CUNbl C MOAYNAUMEN MOTYT DbITb NCNOINB30BAaHbI C NI0OLIM YNbTPA3BYKOBLIM Npeobpa3oBaTtenem,
CNocobHbIM padboTarte NpU MOAYIIMPOBAHHOM WUIMN TOHANBHO-UMMYINBCHOM BO30yXaeHnW. bonbluoe ceMencTBO YCTPOUCTB
CO3aHO HA OCHOBE MeToda NnaBatoLlen MULLEeHU, KOTOpble 00bIYHO NpeaHa3sHa4veHbl A4ns paboTel B AMana3oHe MOLLHO-
CTW NopsgKa eguHUL BaTT, UCNONb3yEMOM B YIbTPa3BYKOBOU Tepanun. B HavyanbHOM BapuaHTe [20] penekrop KOHN4ecC-
kon popMbl No4 AEUCTBUEM PaauaLUOHHON CUNbI NEPeEMeELLArncs B bonee TsKenyto XNAKOCTb (TeTpaxnopua yrnepoaa
nnun tetTpaxnopatunen). B nutepartype [40]—[44] MOXHO HANTU MHOXECTBO MOANMPUKALMA N YCOBEPLLEHCTBOBAHMIA 3TOIO
npuHuuna. O4eHb YyBCTBUTESNbHbIE K MOrPY>XEHUIO BECLI, NPUrogHble Ana U3MepeHnn B MUKPOBaATTHOM AnanasoHe, Onu-
caHbl B [45].

Opyrme metoabl, oTnnyarwmecst oT npumHUMNa ypaBHOBELWLMBaAHUA paguaLMOHHON CUrbl, OCHOBaHbl HA CKaAHUPO-
BaHUW yNbTPAa3BYKOBOIo Monst NOCpeacTBoOM KanmbpoBaHHOro rmapodona (nnockoe ckaHmposaHue) (ecm. MOK 62127-2)
[46], andbpakumm ceeta [1], [47] n kanopumeTpun [1], [3], [48].
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MpunoxeHune D
(cnpaBo4HOe)

Cpepa pacnpocTpaHeHUA U gerasauus

D.1 YcTaHOBNEHO AOCTOBEPHO, YTO HA pe3ynbTaTbl UAMEPEHUA MOLWHOCTHY yNbTpa3Byka Hadactotax 1 Ml ywv Huxe
MOXET OKa3blBaTb CUIIbHOE BNUSHWE akycTudeckas kasmtaumsi. KaButaumss — 37O POCT, OCUMMMIALUMM N CXNOMbIBAHNE

PaAHEe CyWEeCcTBOBABLUMX MUKPOMY3blPbKOB, HAMOMNHEHHbIX NAPOM UK ra3om, B cpeae. B npouecce namepeHmnss MOLHO-
CTW yNbTPa3BYKa Ny3bIPbKK PACCEMBAIOT YIbTPA3BYKOBOW My40OK, NU3Ny4YaeMbl UCNbITYEMbIM NpeobpasoBarenem, nNpuBo-

051 K HeCTabmnbHOCTU U 3aHMXKEHUIO €ro AEUCTBUTENBbHOWU MOLLHOCTU. B 3TON CBA3M HEODX0AMMO 3HATb, KOrga nosiBnsieT-
CH KaBMUTaUMs, N BbIOMpPaTh NOAXOAALLYIO Cpeay, B KOTOPOM KaBuTauus 3atpygHeHa. MeTtog onpeaeneHus Havana KaBu-
Taumm onucaH B [26]. B yacTHOCTK, HA4Yano MHepUManbHOW KaBUTaUUM YacTO XapakTepuayeTcsl Hannm4mem cybrapmMmoHuK
OCHOBHOW pabouen vyacTtoTbl. [1pyumep akyCTUYecKkoro crnekrpa, rnonyyeHHoro ¢ NoOMoLLb 30HA0BOIo rnapodoHa, npuse-
neH B [26].

Bo3amoOXHble MeToAabl Aerasauum Bogbl npuBegeHsl B Tabnuue D.1. B a1y Tabnuuy cBeaeHsl metoabl, onyobnmnko-
BaHHblE BO MHOIMMX AOKYMEHTaXx, Ans Toro 4rtobbl nokasatb MHOroobdpasne BO3MOXHOCTEN MONyYeHUs1 AerasanpoBaHHON
BoAbl. Ansa bonee nogpodbHOro onucanmnsa npoueayp NoaroToBKU BOAbl AaHbl CCbINTIKM HA COOTBETCTBYOLWME NCTOYHUKN.
Ecnn npumenenne aerasmpoBaHHOM BOAbl 0653aTeNbHO, TO PEKOMEHAYETCH U3MEPATb KOHUEHTPALUIO PACTBOPEHHOIO
B BOAE KUCIOPOaa, YTO A4AaCT NOME3HYI0 U HEObXoaAuMY0 MHPOPMALMIO O KONTMYECTBE PACTBOPEHHOIO B BOAE rasa.

CywecTBYIOT N gpyrme metoabsl nnun gobaekn gnst yMEHbLLUEHUSA COAEPXKAHUSA ra3a B BOAE.

IMNEKTPOXNMUYECKUN MPOLECC BblAENEeHUS KUCNnopoaa U3 BoAbl. ITOT METOA, KaK U 3MeKTPONIMTUYECKUN, HE TaK
NPOCTO BbIMONMHUTD.

Hobaenenne B BoAy rmapuaa umHka. [Npobnema B TOM, 4TO OH O4E€Hb TOKCU4YEH U YEPE3 HEKOTOPOE BPEMS pasna-
raeTcs B ras.

Micnonb3oBaHne MukpounbTpa. 3T0 4oporon cnocob, NpurogHbin Anst ManeHbKoro konunyecrtea Boabl. MoxeT

NCNONb30BaTLCA ANs NMPOTOYHON BOAbI.

XOpOoLWo M3BECTHbLI METOAbI Aerasaymm npu NOHMXEHHOM daBneHuun (Hanpumep, 12 vacos npu 2,5 kla) n narpe-
BaHun (15 muH npu temnepatype 100 °C). C ux nomowbio NOMy4aT XOPOoWOo AerasnpoBaHHy BoAy (KOHUEHTpauus
O, <4 mMr/n), HO TONBbKO HA HECKOIBKO YacoB, CM. pUcyHOK D.1. Bo Bcex yCcTaHOBKaxX Ansl yMEHbLUEHNS BPEMEHW Aerasaymnm
Ba)XXHO OTHOLUEHME Nowagn NOBEPXHOCTU BOAbI K ee 06bemy. CKOPOCTb HACBIWEHWS BOAbLI rA30M, T.€. BOCCTAHOBIEHUS
NCXOAHbIX 3HAYEHUIN ra3ocoaepXaHus, 3aBUCUT OT pasmepoB Baka ¢ BOAOW N OT COCTOSIHUS NOBEPXHOCTU BOAbI (CMOKOW-
HOoe unun HeT). MeToabl gerasaumm BakyyMMpPOBaAHUEM UKW KMNSAYEHUEM, npuBedeHHble B Tabnunue D.1, pagyTt cxogHble
pe3ynbTarthl.

MeHee n3BecTeH cnocob gobasnenns cynbuTa HaTpUs UNK 3TaHanona B BoAy Ansl CAEpPXMBAHMUS Ha4Yana Kasu-
Taumn. 1 B 3TMX cniyvasix CkopocTb Nocneayowero HacbIWeHUs BOAbl ra3oM 3aBUCUT OT pasmepoB Daka u OT COCTOAHUS
NOBEPXHOCTU BOAbI.

D.2 Oerazauna BakyyMmmpoBaHUeMm

Boay moXHO gerasmpoBaTth, BbiAEpXXUBas €e nog gasrnennem ot 2 ao 2,5 klla. lNocne 24 yacoB OTKa4Yky KOHLUEH-
Tpauusa pacrteopeHHoro O, MmoxeT coctaButb meHee 1 mr/n. KoHueHTpauma O, B BOAE COXPaHAETCH Ha YPOBHE HUXE

4 Mr/n B TedeHne HEeCKOITbKMX YacoB.

KoHLeHTpaLusa Kkucriopogaa, Mr/n
8

6
4
2

2 4 6 8
BpemsA, 4

PucyHok D.1 — VameHeHne BO BpeMEeHN KOHUEHTpaunn KNCNo-
poaa, pacteopeHHoro B 200 mn gerasanpoBaHHON METOAOM BaKy-
YMUPOBaHWUS BOAb! C NIOLLLAABI0 NOBEPXHOCTN 34 CM?
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abnwuua D.1— Metoabl gerazaumm Boabl

HauaneHoe TpeboBaHusa K
HOKYMEeHT MeTton KAUECTBO BOMb Npouenypbl ferasauyun KayecTBY nmocne
nerasaunmu
M3OK 61846 | KunssyueHwne HuctnnnupoBat- KunssyeHmne B teveHmne 15 muH
Hast U PUNbTPO- OxnaxaeHune 0o 54 °C
BaHHAas 3anosIHEHUE Yepes WNaHr N 3akynopnuBaHue
OxnaxgeHne n xpaHeHue
KnnsaveHne OnctunnupoBat- Kunsiuenne npu gasnenunmn < 10* MNa (20 n)
NPU MOHU- HAasgs N OUNBbTPO- OxnaxgeHwne go 39 °C B TedeHne HOYHU amepeHune
XEHHOM BaHHas XpaHenue npu 39 °C n gaenenun <10 Ma B | KOHUEHTpaUUK
AaBreHun TeyeHne 1—7 CyToK O, He TpebyeT-
csl
PacnbinedHne | dunctnnnmnpoBaH- Pacnbinenne npu aasnedun < 10* Ma
NpY MOHU- Hast U PUNbTPO-
XEHHOM JaB- | BaHHAasA
NneHnn
M3K 60854 | Knnavenwne HuctnnnnpoBaH- Harpesanue go 80 °C B TeveHne 1 4y
Has
M3K 61102 | [ToHunxxeHHOe | AuctnnnmnpoBaH- [Ton paBneHun 2500 [1a B TeveHne 1 4
OaBrieHne Has
Hactosawmn | [NoHnxxeHHoe | lenoHnanpoBaH- [Ton pasneHunn 2500 [1la He meHee 24 4 a0
cTaHaapT nNaBrneHue Has kKoHUueHTpauun O, < 1 mr/n
KunsayeHue IlenoHnanpoBaH- KunssyeHne B teyeHmne 5 MuH KOHUEeHTpauuns
Has OxnaxaeHne 6e3 nepemewmsBanHusa go 23 °C O, <4 mr/n
KoHueHTpauus O, gorkHa bbiTb < 2 mMr/n
[Nob6aBneHne | JlenoHmn3npoBan- [Hobasnenune 4 r/n Na,SO, npuBegeT K KOHLEH-
Na>,S0O4 Has Tpauumn O, 0,1 mr/n
Pa3nu4yHblie [lenoHn3npoBaH- [1o BLIBOPY
npoueaypesl Has
M3K 60866 | KunsasyeHwue HuctnnnupoBat- HarpeBaHune go 80 °C B TeveHune 1 4, coxpan-
Has HOCTb 48 4 npu 10° a MNamepeHune
KOHUEHTpauUuu
[ToHunXeHHoe | AucTnnnnpoBan- Bakyymuposanue npu 2000 Na nnmn meHee, co- | O, He TpebyerT-
nNaBrneHue Has xpaHHocTb 48 4 npu 10° [a cs
[49] HuctnnnupoBat- OTKa4vka UeHTpobexXHbiIM Hacocom nNpu odeHb | [Ansa namepe-
Has HM3KOM OAaBIeHUU U HAarpeBaHMM C HEMOCPEACTBEH- | HWUW C TMAPO-
HbIM 3anonHeHmem b6aka. [nsa anuTenbHoro xpa- POHOM:
HEHNA COCyqd NrEepMeETU3INpPoOBaTh KOHUEHTpauus
O, <
<(5—8) mr/n.
na namepe-
HUN MOLLHOCTMW:
KOHUEeHTpauus
O, <4 mr/n
[50] 10 pasnwuy- | Pasnu4yHas PaanunyHbie npouenypobl MamepeHne
HbIX METOA0B KOHUEHTpauUuu
O, He TpebyeT-
csl
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D.3 Derazauna metToaomMm KMNAYeHUs

Ewe ognH npuemnemsin Ans gerasaumm Metog — 3TO KUMSYEeHMe BOAbl B TeYeHue onpeaerneHHoro nepmnoaa
BpemeHn. B tabnuue D.2 npuBegeHbl pe3yrnbTaThl, KOTOPbIE MOXHO MONYy4YMUTb, UCNOMBb3YA TPU Pas3NnYHblE NPOUEaYPHbI.

KOHUEHTpaunsa Kncrnopoga gaHa rnocre KANAYEHUsa N OXnaxgaeHus B pesepByape 4o remneparypol Huxe 23 °C.
Bpemsa oxnaxgeHnsa 3aBUCcnUT OT BHELWHUX YCITOBUU U CKOPOCTU NepeMeLllnBaHns BOAbl B pe3epByape.

Tabnwuuya D.2— Ycnosus aerasaumm Boabl KUNSAYEHUEM

n HavyanbHasa KOHUEHTpauusA KoHe41Hasn KoHueHTpauua O, Bpemsa oxnaxgeHus oT
PEMHA KUMHAHEHWS, O, , Mrin (40 KUNAYEeHUs) mr/n, npu 23 °C 100 °C no 23 °C, MuH
5a 7,22 1,72 242
104 7,82 2,02 354
20P 8,0k 3,1 28P

9 be3 nepemelumBaHus;
b Ouenb cnaboe nepemelLvBaHue.

M3 Tabnuubl D.2 MOXHO caenaTtb crneayrwme BbIBOAbI:

KUMAYEHNE Ha NPOTSXKEHNN 5 MUHYT OOCTATOYHO AerasvpyeTt Boay,;

nepemMewmnBanne (gaxe o4veHb cnaboe) B nepmnoa oxXnaxgeHust CUIbHO NOBLIWAET COAEPXaHME KMCnopoga B
BOJE;

BpEMS OXINa)XdeHUsA HEeCYLWEeCTBEHHO BIMUAET Ha CoAdepXaHue Kucrnopoga 4o Tex nop, noka oHO Kopoye 35 MUHYT.

D.4 Nerazauuna podoasneHnem Na,S0,

Opyrum metoaom aerazaumm, obecneumBatoLmMm NonyyvyeHne o4eHb XOpoLWmnX pel3ynbTaToB, ABNseTca gobasneHne
cynedputa Hatpusa (Na,SO3). Boaa, HaceiweHHas kucnopoaom npu 20 °C, 6ygert coaepxatb okono 9 mr/n kucnopopaa.
I1nsa cBA3bIBaHMSA 3TOro KMcnopoga Heobxoanmo okono 0,5 r/n cyneduta Hatpus. [1pn 3TO0M OH NpeBpaLwaeTcs B cynbdar
HaTpus (Na,SO,).

na npumepa 6bina B3ATa BOAA, B KOTOPYIO b6bin gobasnen Na>,SO4; ans nonydveHus 4 %-Horo (no Becy) pacteopa.
CopepxaHune O, B TakoW Boae octaetcsl < 4 Mr/n Ha NPOTSXKEHUN ANUTENBHOMO BpeMeHun (CM. pucyHok D.2). CKopocCTb
HaCbIWEHUA TAKOro pacTtesopa BO3AyXOM CYLWECTBEHHO 3aBUCUT OT pa3mepoB Baka ¢ BoAoOWN. B eMkocTsax ¢ BonbWnmMn
DazMepamMmn BpPpeEMS HacbIWEHUA AerasnpoBaHHOW BOAbl KMCNOPoaoM npeBbillaet 150 u.

CkopocTb 3Byka B Boge nocne gobaenenns Na,SO; npaktuveckm He nameHumnachb. MIameHeHne nNnoTHOCTU Me-

Hee 1 %. JnekTpudeckas yagenoHas npoBognmocTb pacteopa 4 r/n Na,SO5 coctaenseT 5,1 mC/cm.

KoHUeHTpaLuus Kknenopoaa, Mr/n
10

100 120 140 160
Bpems, u

—— — 2 r/n; 34 CM2; 200 MN =& —4 1/n; 34 CM2; 200 mn
—t— = 6 /N 34 cM2; 200mMn —e— —6r1/m; 83 cM2; 200 Mn
=O==4 1/11; 120 CM2; 870 mn

PUCYHOK D.2 — 3aBMCUMOCTb OT BPEMEHUN KOHUEHTPBLMN PACTBOPEHHOIO
Kucrnopoga npu cogepxxaHmm cynobura Hatpusa 2,4 n 6 r/n B gemnHepa-
NMN30BaHHOW BOAEe AN151 eMKOCTEW pas3nuyHoro obbema v nnowaau no-
BEPXHOCTWN BOAbl. 13mepeHnsa Ha4YnMHanucb HeENOCpPEeACTBEHHO MNOCNE 3a-
NONHEHUS EMKOCTU NpU Temnepartype Bogbl (22 £ 1) °C

[TogobrHo wenovHomy pactBopy pacteop Na,SO; B Boge byageTt BO3AENCTBOBATL HA HEKOTOPbLIE METansbl, TaKue,
HaNpPUMeEP, Kak arntoMUHUA U HUKENb. [locne 2 4YacoB HaXoXgeHnsl B pacTBOPE arltoMUHUEBLIN KOPMNyC npeobpasoBaTens
byaetr otyactu koppogmpoBaH. IMeHHO NO3TOMY Takme npeodbpasoBaTtenn PeKoMeHAYeTCs NOrpyXxartb B PacTBOP Ha
BO3MOXHO Donee KOpPOTKUU nepunoa BPEMEHMW.
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Mcxoaa 3 BbIWENINOXEHHOIO MOXHO caenaTtb BbiBO4, YTO pactBop Na,SO,; xopowo nogxoauTt 4nsa Ucnosib3oBa-
HUS KaK anbTepHaTUBHAaA cpea.

[TpumMmedaHune—3I3TMM cnocobom yaanseTcs TONbKO pacTBOPEHHBLIN B BoAe kucrnopod. OaHako d61no nokasaHo,
4YTO OJ15 NPEeAoTBPALLEHNS KaBUTaALUMM U HYXXHO yaansatb kucnopoa [27].

D.5 Cpena pacnpocrtpaHeHus, OTNN4YHaA OT BOoAbI

JTaHauon (3TUNEeHrnUKonb)

BoaHbin pacTtBop 3taHauorna, HanpumMmep B COOTHoOWeHUN 2.1, B Ka4vecTBe cpeabl, NPEnATCTBYOWEN KaBUTaUUW,
NCNOMb30BATb HE PEKOMEHAYETCH, XOTH U MOXHO NPegnonoXnTb, 4To Bnarogaps BbICOKOW BA3KOCTU CMECU NOSIBNEHNE
KaBuTauum Obino O6bl MeHee BEPOSATHbIM.

[IpoBEAEHHbIE 3MEPEHNS C UCMONBb30OBAHMEM pacTBOpa 3TaHaguona nokasanu, 4YTo NosiBNeHne cybrapmoHuK B
CMNEKTPE CUrHana Kak npeaBeCcTHUKOB KaBUTauumn Habnoganock TONbKO MPU HAUBbLICLLMX YPOBHAX MOLWHOCTU U YTO Takas
cpega MeHee nogpepXXeHa kaeuTauum, yem Boga. OgHako U3MepeHne akyCTUYeCKMX CBOUCTB pacTBoOpa nokasano, 4YTo
CKOPOCTb pacnpocTpaHeHns 3Byka B Hem npu 19,5 °C 6eina pasHa 1720 m/c, 4to HA 16 % Bblwe, Yem B Boae. K Tomy xe
yAErnbHbIN aKyCTUYECKMN NMNEQAHC pacTBopa ataHgnona otnunyarncs ot Bogbl Ha 20 %, 4YTO ganeko He ngearbHo.

Pusnonornv4ecKkun pacTteop

bbinn npegnonoXeHns NCnonb3oBaTh B CUCTEMAaX ypaBHOBELWMBaAHUA paanaLNOHHON CUNbl B KAYeCTBE Aerasu-
DOBAHHOW XWUAKOCTU (DU3NONOINMYECKUA PaCcTBOP, NPUMEHSAEMbIN B NeYebHbiX ydpexaeHusax. OgHako UCnbITaHus, Npo-
BEEHHbIE C UCMONb30BAHUEM TAKOW XNAKOCTU, NOATBEPANIN, YTO KaBUTaUusi B HEW BO3HUKAET Npu Bonee HU3KNX ypoB-
HAX MowHOCTKM (5 BT), yem B Boae (15 BT). [NosTomMy 3Ta cpega He paccMmaTpuBaETCs Kak anbTepHaTUBHAas Ans UCNonb30-
BaHUA NPU U3MEPEHUAX MOLLHOCTU [27].

[TpumedyaHune— CraHaapTHbIN PU3NONOTMHYECKUN PACTBOP —— 3TO CTEPUINM3OBAHHAasA BOAA, coaepKalwas
0,9 % xnopuga HaTtpusa (9 r/n).
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MpunoxeHune E
(cnpaBo4HOe)

N3mepeHue pagnalMOHHOU CUNDbI
Npu pacxoaAawWwnxca yNbTpa3BYKOBbIX My4YKax

E.1 NMonpaBkn n norpewHocTn, pacxoasiwmecs nons, nonagarowme Ha nornowarLwy o MMWeHb

[TpMeHnMBbIE B 0OLLEM ClyvHae MeTOAbl U3MEPEHUS paauaLNOHHON CUNbI F W BbIYNCITEHUS MOLLHOCTU YIbTPa3BY-
Ka P OCHOBaHbl HA NPeanonoXeHUn, YToO BONHa nnockas. bonee peannctnyHble mogenu nonen [25], nccnegoBaHHble B
npouecce BbINONHEHUA EBponenckoro COBMECTHOro npoekTa, U3noXxeHbol B NpunoxeHun B otyeta 06 nccnegoBaHUAX
[26]. B yenom MmoXxHO yTBEPXAaTh, YTO CTPYKTYpa pearnbHOro HeChokyCUpoOBaHHOIO NOJSIsi COOTBETCTBYET YEMY-TO CpeaHe-
MY MeXAy MOnem nrocKMX BOMH U MONemM, cO3gaBaeMblM KPyribIM NIIOCKUM NOPLUHEBLIM UCTOYHUKOM. B cnyvae abco-
NOTHO NOrNoOWAawLWen MULWLIEHN ¢ DECKOHEYHbIM Pa3MepoM NMOoNepeyHoOro ceveHust BepHbl OTHOLLEHUS:

119 MONA NNockKux BOIH CIT: =1, (E.1)

A4 NOJIA OT KPYHoro niockoro uniimHapmn4eckoro NCToOHYHMKaA

P 1- J,(2ka)/ ka
ck 11— J2(ka) — J%(ka)

(E.2)

rage ¢ — CKOpPOCTb CBeTa, K — BONTHOBOE YUCNO, @ — paaunyc npeobpasosartensa n J — dyHkumsa beccens.
Ha pucyHke E.1 ocumnnupytowas kpueast unnoctpupyet Boipaxenune (E.2). Makcnmymbl MmoryT ObiTb COeUHEHD!
NIAaBHOW KPUBOW cornacHo popmyne (CrnaxXmBaHUE «Mno NnuKkam»)

P _ . 0531 ,, 1407

= fct (ka) = 14 I (1 (ka)zr‘)’)’ (E.3)
YTO NMOKasaHo CMSIOWHON NIMHNEN Ha pucyHKe E.1.
PIcF PlcF
1,20 1,20
1,15 1,16
1,10 1,10
1,056 1,056
1,00 1,00

5 10 15 20 25 30 35 40 45 50 55 60 65 70
k& ka
PucyHok E.1 — 3aBucnmocTb P/cF oT ka (oCUMNnpyto- PucyHok E.2 — 3aBucumocTb P/cF OT ka ans Jyetbipex
Las KpMBast) ¢ annpokCUmMaumnen «no nukam» (CnroLu- Pa3NNYHbIX NceBaoTpaneumneBngHbIX aMninTygHbIX
Has NIMHUA) U LUEHTPanbHOW (N0 NOMOBUHHbLIM 3HAYE- pacnpeaeneHmni: anst € =0 (NopweHb) (CNNoLWHas Kpu-
HUAM) NMHKWEN (NYHKTUPHAA KPpUBAas), NPeacTaBNAoLWLEN Bast), € = 0,1 (wTtpuxosas), € = 0,25 (TovevHasn), € = 0,6
NONPaBoOYHbIN KOIPPUUNEHT Ccorr (LUTPUXNYHKTUPHASA )

JTa KpuBas NpUMeEHNMa TOJIbKO OJ18 MOPLWHEBOro UCTOMHUKA, ANA APYroro pacnpegerneHns aMmnnutygbl, B HaCcTHO-
CTH, Ansa npeobpasoBartenen, 3axartblX N0 NEPUMETPY, MOXHO OXUAATb, UTO KpuBasi ByaeT nNpoxoanTb rae-t1o Mexay
P/cF = 1 (nnockasi BONHa) n KPUBOW, COOTBETCTBYIOLLEN MOPLUHEBOMY NCTOYHUKY.

[loaTBepxgatowme 310 pesynbraThl BblMUCNEHUN NpeacTaBneHbl Ha pucyHke E.2. PaccmatpuBaertca nceBaoTtpa-
neuneBnaHoOE pacnpegeneHme amniutya no nnowagn npeodpasoBaTenst, a CHMXEHNE aMnnnTyabl KonebaHnm K KpoM-
ke npeobpasoBartenst NPeacTaBnsaeTca He NMHEWHOW, Kak B [25], a KBaapaTU4YHON 3aBUCUMOCTBIO COrMacHo popmMmynam:
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1 ana 0 < R < ay
2 2
V(R)_<322_R2 ana a; <R <a, g,
Vo dy — ai (E4)
0 ansa a, < Ry

rae R — paccrosiHme OT ueHTpa npeobpasoBaTens.

[lpegnonaraerca, YTo aMmnInTyga CKOpPOCTU KonebaHun v NOCTOAHHA U paBHa Vi 40 3HAYEHUA XapaKTepUCTUYECKO-
ro pagnyca R = a4, 3aTéM MOHOTOHHO YMEHbLUAETCA A0 HYNsA, COOTBETCTBYIOLWENO BTOPOMY XapakTepPUCTUYECKOMY pagnycy
R = a,, U COXpaHseT HyleBOE 3HAYEeHNE 3a npegenamm a,. IPPeKTBHBIN pagnyc npeobpasoBaTens a onpeaenstoT Kak
3Ha4YeHne R, Ana KOToOporo CKOpoCTb aMNnNUTyAdbl paBHa Vp/2, YTO O3HaYaeT

-1 (E.5)

OTO aHanorn4yHoO onpeageneHuto, ncnonbdyemomy B [25]. Beipaxenuns (E.4) n (E.5) npuBogaTt K

2 2
2 a1 +ay

=7

(E.6)

Kaxgoe nceBaoTpaneumneBngHoe pacrnpeaeneHme MoxeTt ObiTb OXapakTepu3oBaHOo napameTpom € (o B [25]),
KOTOPbIN ONPEeaensitoT KAk OTHOCUTENBbHYIO LWWMPUHY 30HbI NAAEHUA aMNNUTYAbl OKONO Kpas npeobpasoBaTtens cornacHo

dopmyrne

_ a2 — a
==

£ (E.7)

30€eCb paccMmaTpuBaloT YeTbipe pasnuyHbIX NceBgoTpaneumeBUaHbIX pacnpegeneHns, nokasaHHble Ha PUCYHKEe
E.2 cneayowmmm nuHnamu: € = 0 (nopwens) — cnnowHasn; €= 0,1 — npepoiBuctas; € = 0,25 — nynktnpHas; € = 0,6 —
L PUXNYHKTUPHAaA. Pe3ynbTaTel pacnpegeneHuns ¢ € > 0 MOryt HaxoauTbCsl MeXAy KPUBbIMWN, COOTBETCTBYOLLMMU MOPLLHIO
1 nnockon BonuHe P/cF =1 (cm. Takxke [25]).

B 3TOM cmblIcne 3Ha4veHue, paBHoe 1 (3HaveHue gns nNnockown BOSHbI), U BeipaxeHnue (E.3) moxHO paccmartpuBaTh
KakK Hauny4Lwyo annpokcnmauunio ansa P/ck B cnyyvae HEM3BECTHOIO pacnpegeneHusa aMmnnutygbl. 10 NOKa3aHO HA PUCYH-
ke E.1 npepbiBUCTON NMHMEN U NPEeAcTaBnseT NonpaBky, KOTopass MOXeT OblTb BBEAEHA YMHOXEHUEM Pe3ynbTaToB
N3MEPEHNN ANS MIMOCKOW BONHblI HA KOPPEKTUPOBOYHBLIN KO3MPMOULMEHT, PABHbLIN

Cortr = M. (E.8)
2

KOppekTnpoBOYHbIN KOIPPUUNEHT YBENUUMBAET pe3ynbTtar oT P/cF = 1 o 3HaveHuns, NnpeacTaBrieHHOro rnpepbl-
BUCTOW NWHNEN Ha pucyHKe E.1, ¢ HeonpeaeneHHOCTbIO £ U, KOTOpasa NepekpbIBaeT BCE MPOCTPAHCTBO MEXQy BENNYMHON

P/cF = 1 n HenpepbIBHOW NMUHUEN CIMaXUBaAHUA «MO NMUKam» Ha pucyHke E.1.
PeKOMeHAYeTCA UCNONb30BaTh 3Ty annpokcumauunto. Ha npaktuke cnegyet BbidbmpaTte Hambonee noaxoaswmn
adpbpekTnBHbIN paguyc a. [ns npeobpasoBaTenen, NCnonb3yemMmbliX B pusnoTepanumn, paguyc AoJKeH bbiTb onpegenex
N3 3Ha4veHus1 acpdekTuBHOM nnowagn nanydenns (Asg) no MOK 61689. [lns octanbHbIX npeobpasoBaTenen 3Ha4YeEHNE
pagunyca onpegensioT no pesynbrartam U3MepeHun ¢ NoMoLWbio rmMapodoHa Uin nocpeacTBoMm U3MEPEHUS TreoMeTpu-
YECKNX pa3MepoB 3MEMEHTa UMK rpynnbl 3NeMeHToB npeobpazoBatenst. KoppekTMpoBOYHbIA KOIMDMULNMEHT BbIYUCASIOT

B 3aBMCMMOCTU OT Ka Mo Popmyne

0,6531 (1 1,407 )
2ka (ka)2f3 ' (E.9)

corr = 1

KOPPEKTUPOBOUYHLIN KOSDDOUUNEHT KOMNEHCnpyeT 3pdekTbl (0O6bIMHO Manble) HE NIOCKOBONTHOBOW CTPYKTYPbI
nons (pacxoxgeHue ny4ka) npyu n3aMmepeHusx pagunauynoHHOn CUnbl NMornowauwen MUWEeHbI. Ero MOXXHO NPUMEHSATH
Ons onpeaeneHns 3Ha4YeHNM akyCTUYeCKON MOLLHOCTM.

Tak Kak CTpyKTypa nosns UcnbiTyemMoro npeobpasoBaTtenst He U3BECTHA B AOCTATOYHOW CTENeHU Ans BbIYUCNEHUS
KOPPEKTUPOBOYHOIo KO3 PUUMEHTA B KaXO0M KOHKPETHOM Criyvae, TO C ero BBEAeHNEM NOABNAETCH 4ONONHNTESNBHbIN
NCTOYHUK HEoNpeaeneHHOCTN. JT1a CoCcTaBnsaoWwas HeonpeaeneHHoCcTn basnpyeTcs Ha NPeanonoXeHUn NPSAMoyrosb-
HOro pacnpegenenHus ¢ pasmaxom ot P/cF = 1 po 3Havenus, onpeaensemoro BbipaxeHnem (E.3).

Cnegyet OTMETUTb, YTO NPUBEAEHHOE BbIWWE PAaCCMOTPEHME COOTBETCTBYET nornouiarouen muweHun. [lpn npoee-
OEHNN N3MEPEHNN C OTPa)kalowWwen MULWLEHbIK TakMe NnonpaBkn U HEOMNpeaeneHHOCTU HEQOMYCTUMBI.
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E.2 [TlonpaBKu n norpeHoCcTH, pacxoasalwmecs nond, BO3AeNCTBYIOLWLME HA OTPaXaloWwyo MALWLEHb

XOTH Ha AaHHbIN MOMEHT U HEM3BECTHO, Kak BBOAMTb MOMNPaBKM Ha CTPYKTYPY pacxogaLlerocs nons ans Bbinykrioro
KOHWYECKOro oTpa)aTterns, HEKOTOpble PeKoOMeHaauun BCE Xe AaTb MOXHO.

OcHoBHas hopmyna anst BbIMUCINEHNA MOLHOCTU ANA uaeanbHON OTpaXalwwen MULWEHW B KONMMMUPOBAHHOM
none (ny4ke) npuBegeHa B B.2 npunoxenus B.

BoiuncneHHoe no B.2 3HaveHne akycTUYeCcKon MOLWHOCTU ByaeT 3aHMKEHHbBIM Ans NBoro pacxoasilerocs nyyka.
BenuunHa 3T0ro 3aHmxXeHunsi CylweCcTBEHHO 3aBUCUT OT pacnpeaeneHust 4aBneHns B NyYke U OT CTENEHU PacXoXXOeHus
nyyka. MoXXHO paccunTaTtb, YTO AN BbINYKIIOr0 KOHWYECKOro oTpa)artensi ¢ Nonyyrnom koHyca 45° npeHebpexeHune
OTKINMOHEHUEM YITia NageHusl, paBHbIM 5°, yXe NpuUBEedET K 3aHMKEHNIO BblYMCNAEMON MoWwHOCTU Ha 17 %. Ha npakTtuke
B NMy4Ke pagnaunoHHble CUIbl BO3AEUCTBYIOT HA MULLEHDb N0, PA3NUYHbIMK yIiamMn NageHnst, n NO3TOMy 3TO NpUbnmnxe-
HUe ByaeTt CNULWKOM OCTOPOXHbIM. CpaBHEHME PE3YNbTAaTOB U3MEPEHUN aKyCTUYECKON MOLWHOCTM B AnanasoHe oT 1 Ao
20 BT € BbINYKINbIM KOHNYECKUM OTpaXaTernem ¢ nonyyrinom KoHyca 45° u ¢ normouwaowen MMIWLEHbIO NoKasaHo Ha PUCYH-
ke E.3 [206], n3 kotoporo crneayer, 4YTo BbINYKble KOHNYECKME OTpaXaTtenu 31oro Tmna cucTteMaTtudeckm 3aHmxarT name-
PAEMYI0 MOLWHOCTB.

Ha pucyHke Takke BMAHO, YTO Ans npeobpasoBartenen ¢ ka = 30 HeonpeaeneHHOCTb U3MEPEHMN BO3pacTaeT go
HenpuemnemblX BenuyvnH. OgHa n3 Hanbonee BaXXHbIX NMPUYNH 3TOF0 OOBSCHAETCH HUXE.

G o1/ Gaps(ka)
T
ver—mmmm

10—~
S0
E 000

® I
e e
0,80

0 20 40 60 80 100 120 140 160 180 200
ka

PucyHok E.3 — 3aBncMMOCTb OT k& OTHOLWEHUS U3ny4darernbHbIX CNOCOOHO-

cTten G, NonyYeHHbIX OnA KOHUYEeCKOW BbINYKIION OTpa)karwwen MULLIEHU C

nonyyrnom 45° n nornowamuwen muweHn, ans 11 pasnnyHbiX uanoTepa-

NEBTUYECKUX NpeodbpasoBaTenen, UBMEPEHHASA B TPEX pPasnuyHbIX rnabdo-
DaTOPUAX [26]

E.3 AunameTp MULLEHW

CywecTtByeT popmMmyna ansd MMHUMarbHOIMo paguyca MULWEHWN b Kak PyHKUMM OT K& U OCEBOro pPacCTosiHUA Z OT
MULWIEeHN 0 npeobpasoBatens (cm. A.5.3, npunoxeHune A). CTtporo rosops, 3ty opmMyny NPUMEHSIOT ANns NOCKOW
nornowamnuen MULWEeHW, HO NpPU ONnpegeneHHbIX YCIOBUAX €€ MOXHO NMPUMEHATL U AN MULLEHeNn Opyrmx TUNos.

[lTog b cnegyet noHMMaTh pagnyc HanbonbLIEro NONepPeYHOro Ce4YeHNs MULLEHW (B Cly4vae ¢ BbINYKIbIM KOHUYEC-
KM OTpa)katenem 310 dyaeTt OCHOBaHME KOHYCA), a N0 Z — paccTosiHUE OT 3TOro ceveHnst 4o npeodbpasosatens. Ecnm
BblMUCIIEHUA NpuBeAeHbl Ans 45° BbINYKNOro KOHMYECKOro oTpa)kartesns, TO OKa3bIBAeTCH, YTO CyWeCcTBYeT onpeaerieH-
HOE OrpaHnYveHne Ansl 3Ha4YeHUn ka, HUXKe KOTOpPOoro AaHHble OOpMyIbl HUKOraa He byayT BEPHbI, HE3AaBUCUMO OT pasme-
pa oTpa)atens, ecnv ero BepLwumHa npubnmxeHa K npeodbpasoBaTento HACTOMNbKO, YTO KACaeTCs ero NOBepPXHOCTU. ITO
rpaHnvyHoe 3HadveHwne ka = 17,44.
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NMpunoxeHne F
(cnpaBo4HoOe)

OrpaHun4yeHums, CBA3aHHbIE C pa3nnM4HON KOMNOHOBKOW BeCOB

F.1 KomnoHoBKa BecoB
Hwxe npeacraeneHsl Hanbonee 4yacto ucnone3yembie TUMnbl BecoB. OHU XapakTepusyloTcs crnocobom KpenneHus

MWULLEHU K YallKe BECOB.

KomMmnoHoBKa A:

KomnoHoBka B:

KomnoHoBka C:

KomnoHoBKka D:

KomnoHoBKa E:

KomnoHoBKa F:

26

C MUWeHblO, NoABELLEeHHON Noa BecaMu; 6aK ¢ BOAOW He CBSA3aH C 4YallkOW BecoB; npeobpasoBaTtesib
nany4aeTt BBepX U YCTAHOBINEH, Hanpumep, B OTBEpCTUM B AHULLE Baka ¢ Boaon (pucyHok F.1)

C MULLIEHBIO, NOABELLIEHHOW C NOMOLLBIO OanKku, yCTaHOBITEHHOW HA YaLlKe BecoB; bak ¢ BoAoOW He CBA3aH
C BecaMu; y NoBepxXHOCTU BOAbl HAXOAUTCA nNpeobpasoBaTternb, KOTOPLIA U3ny4YyaeT BHU3 Ha MULLEHDb
(pucyHku F.2 n F.3)

C MuLLeHblo, nexailen Ha gHe baka ¢ BOAOW, YCTaHOBMNEHHOMO Ha YallKy BECOB; y NOBEPXHOCTU BOAb

HaxoauTca npeobpasoBaTernk, KOTOPLIA U3fTy4aeT BHU3 HA MULLEHb (PUCYHOK F.4)

C nnockou oTpaxkawLlen MULLEeHbIO, NOoABELIEeHHOU NoA yrnoMm Ha Oanke, yCTaHOBNMEHHOUM Ha Jallke
BecoB; 6aK ¢ BOAOW He CBA3aH C BecaMy; y NOBEPXHOCTU BOAbl HAXoauTCAa npeobpasoBarenb, KOTOPLIA
nanyyaeTt BHU3 Ha MULLEHb

C MULLEHbI0, NOABELLeHHOU C NOMOLLBIO Dankm Ha YallKy BeCoB Tak, YTOObl UMeNnoch NPOCTPAHCTBO ANA
YCTaHOBKU Npeobpasoparens; 6ak ¢ BOAOW HE CBA3aH C BecamMM; Yy NOBEpPXHOCTU BOAbI HAXOAUTCA npe-
oOpasoBaTernb, KOTOPbIU U3rny4aeT BHU3 HA MULleHb {PUCYHOK F.5)

C ropusoHTanLHOU OpueHTauuen ynbTPasBYKOBOro nyJka, ¢ MULLEHbIO, NOABELLIEHHOW Noa AepXarTe-
neM C BO3MOXXHOCTbIO ornpeaeneHuss ee MnorioXeHus, a TakKe ¢ BO3MOXHOCTbIO U3MEepPEeHUs CUnbl
yOepXUBaHUA MULLIEHU B HYJIEBOU Nno3vummn (pucyHku F.6 n F.7)

a b

PucyHok F.1 — KomnoHoBka A ¢ nornowiatowleit (a) u otpaxarowliei (b)
MULLEHSAMMW:

1 — Bechl; 2 — NynbT ynpaBneHUs Becamun; 3 — npeobpasoBartenb; 4 — MULLEHD;
5 — BOoKoBble NOrnoTUTenu



PUCYHOK F.2 — KOMMNOHOBKA B C BbINYKNOW OTpaXkato-
e MULLEHbHO:

1 — BecCbl; 2 — NynbT ynpasneHns Becamu, 3 — npeobpaso-

BaTenb, 4 — MULLEHb, 5 — OOKOBbIe MOrnoTuTenn; 6 — aep-

Xartenb npeobpasoBatensi; /7 — 6aK ¢ Bogou; 8 — reHepaTtop
n ycunurtens;, 9 — BONbTMETP

[OCT P MOK 61161— 2009

8 ilp

PucyHok F.3 — KoMnoHoBKa B ¢ mornollarLlen
MULLEHbIO:

1T — Becbl; 2 — nynbT ynpaBneHusa secamu; 3 — npeobpaso-

BaTenb;, 4 — MULWEHb, 5 — AepXxaTenb npeobpasoBaTens;

6 — Dak ¢ BOOWN; 7 — reHepartop u ycunurternb, 8 — BONbT-
METP

PucyHok F.4 — KomnoHoBka C ¢ nornowiarLwen muLle-
HbIO:

1 — BecCbl; 2 — nynbT ynpasrneHns Becamu; 3 — npeoodpaso-
BaTenb, 4 — MULLEHb, 5 — AepXxaTtenb npeobdbpasoBaTens;

6 — Oak ¢ BoAowu; 7 — reHeparTop
METP

v

a1

i

a

1 3
E‘—! 22
TG |

N yCUnnTenb, 8 — BOIbT-

\J

a1

PucyHok F.5 — KomnoHoBka E ¢ nornowaruient (a) n BOrHyTon otpakatowen (b) MuleHamn:

1 — Becbl; 2 — NynbT ynpaBneHns Becamun, 3 — npeobpasoBartenb; 4 — MULLEHb; 5 — DOKOBbIE NOrNOTUTENN
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PucyHok F.6 — KomnoHoBKa F € BbINyKnou oTpa- PucyHok F.7 — KomnoHoBka F ¢ nornowiatwowen muLle-
KawLwen MULLEHbIO: HbHO;

1 — npeobpasoBaTtenb; 2 — nornowanLas MulleHb, 3 — go-
TOTPaH3UCTOPbI; 4 — 3aTeMHEHHbIN Praxok; 5 — TOoHKoe
NnacTUKoBoe OKHO, 6 — onopHas ocb, / — BoAa; 8 — MarHur;
9 — katywka; 10 — amnepmeTp; 71 — ycunutens, 12 — cBe-
Toamnon, 13 — pagunauunoHHasa cuna; 14 — marHuTHasa cuna

1 — npeobpas3oBaTenb; 2 — nonas KoHW4Yeckass Mu-
LWEeHb, 3 — MnornoTuTens; 4 — MarHuT ans ypaBHOBE-
LUMBAHUS paguaLMoHHOM CUnbl; 5 — KaTyLuKa Ans ypas-
HOBELLUMBAHUA paanauuoHHOW cunbl; 6 — MHOUKATOPLI
HYNA Ha cBeToauodax; 7 — memMbpaHa ¢ naHuem;
8 — CBUHLOBO-KUCNOTHaAa baTtapes; 9 — ycTaHoBKa
Hyna; 70 — nogBecka muweHn; 117 — Kamepa Cc BO-
ooun; 12 — Kpbllwka ¢ punbtpoMm; 73 — uandbl Ha
KaMHAX; 714 — nepekniovaTtenb AuManas3oHOB, 3JEKT-
POHHbLIN BrOK, NOKa3biBaKOLLEE YCTPOUCTBO

CuUctemMbl ypaBHOBELUMBAHUSA BCEX PACCMOTPEHHBLIX KOMMOHOBOK MOTYT ObITb OCHaLLlEHbl MULLEHbIO NMOOro Tuna:
nornowlarowen nnn otpaxaroulen. Xots komnoHoska C gonyckaeT UCnonb3oBaHMe Kak NorfoLwarLlen, Tak 1 oTpaxato-
LLIE MULLEHK, B 3TOM NPUNOXEHUN PACCMOTPEH NLLb OAUH YaCTHbIN CnyYan — KOMMOHOBKW C NOrnoLuatoule MULLEHbHO.
OcobeHHOCTN KOMMNOHOBKM A (Hanpumep, Hannyme OTBEPCTUSA onpeerieHHbIX pasMepoB B AHULLE U3MEPUTESIbHOro
6aka) HaknagbiBalT onpeaerieHHble OrpaHUYeHns Ha KOHCTPYKLUMIO n3MepsieMbiX npeobpasoBaTtenen, a 3HaduuT, U Ha
obnactn npumeHeHns yctpoucTts Tuna A. Hamnbonee uenecoobpasHo nX NCNONbL30BaTb B 3TANMOHHbLIX CPpeaACcTBax n3mMepe-
HUN, KOTOPble MPUMEHSAIOT ONSA U3MepeHUs npeobpasoBarenen onpeaeneHHon KOHCTpyKUnK. [pyrue Tunbl KOMMNOHOBKU
CUCTEM U3MEPEHUS pagnaLnUOHHON CUIMbl MOTYT ObITb NOSOXEHbLI B OCHOBY paboyvnx cpeacts U3MEPEHUNA.

F.2 OrpaHn4yeHus, cBsA3aHHbIe C Knaccudpukaumem BecoB

XOTs BCe npeacTaBlieHHble B 3TOM NPUNOXEHUU TUMbl (KOMNOHOBKN) CUCTEM YpaBHOBELLUNBAHUA B TON UM UHOM
Mepe NPUMEHUMbI AN U3MEPEHUA MOLLHOCTU YNbTpa3ByKa, KaXablidi TUN UMEET CBOWU NpPpeuMyLllecTBa M HeOOCTaTKu,
onpegensawme BO3MOXHOCTb €ro KOHKPETHOro npumMmeHeHus. lNpenmyliectsa N HeOOCTaTKU KaXXOQOW M3 KOMMOHOBOK
npuBeaeHbl B Tabnuue F.1.

Tadnunuya F.1 —lNpenmyuwiectaa n HeAOCTaTKN CUCTEM YpPaBHOBELLIMBAHUSA B Pa3fnMYHON KOMNOHOBKE

C nornowawlien MULLEHbIO C oTpaxawllen MULLIEHbIO
[TpumeyaHune
A B C D E F A B C D E F
RN \ N V| OTHOCUTENBHO HenoporMe Bechl
v [locTaTo4yHO yHMBEpCanbHbI
© v v | MpoyHas nepeHocHasi KOHCTPYKLMS
m
- \ \ [lpocToTa yCcTpoucTBa noaaepXaHns MuLle-
3 HU
i J He TpebGyeTcst yCTPOWCTB AN NoaaepXKaHus
s MULLEHN
o \ Nerkuin gocTtyn
é— Y v [pocToTa 3ameHbl npeobpasoBaTens
J BorHytaa MuLleHb CaMOLEHTPUPYETCA B YIb-
TPa3BYKOBOM My4Ke
N He TpebyeTcs ICTUPOBKA MULLEHU
y
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OkonyaHue mabnuupsi F.1
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C nornowawiuen MULLEHBHD

C oTpaxarwLen MULLIEHBIO

A

B

C

D

E

B

C

D

E

[Tpumevanune

[Tpewnmy-

WwecTBa

\]

\f

Tennota, Bblgenaemasi Npu BbICOKUX YPOB-
HAX MOLLUHOCTK, ByaeT pacnpegensatbesi no
cTeHkam baka

TennoBble KOHBEKLMOHHbIE MOTOKU NEPNEH-
OVKYNSAPHbI N3MEPSAEMON CUNe

HepocTaTKwm

Pacxogawmncsa yrnbTPasBYKOBOW  MyYOK
(ka < 30) He MOXeT DbbITb TOYHO N3MEPEH

Heobxognmo obecneunTtb N3nydeHmne ynbT-
Pa3ByKa CHN3Y BBEPX

MembpaHa akycTU4ecKon CBSI3N BblOMpaeT-
CA B pe3ynbTare KOMNPOMMUCCa Mexay ee
NPOYHOCTbBIO U CTPEMINEHUEM MUHUMUINPO-
BaTb aKyCTU4YECKME NoTepu

KOHBEKUMOHHbIE TedeHuss OoT npeobpasoBa-
Tens K MULLEHMW

HeobxoamnmocTb NOKPbITUA CTEHOK NOIrMOLLa-
IOWUM MaTepuanomMm genaet Mx HENpo3pau-
HbIMW

B HeogHOpPOAHOM ny4Kke MULWLEHb DyaAeT cme-
LLIATbCS

HarpeB mmwieHn n3-3a NOrnoweHns B HEW
yNbTPA3BYyKa MOXET N3MEHNUTb aKyCTUYeCKue
CBOWUCTBA MULLEHN

[lepeHoc Tenna oT npeobpasoBaTens K MU-
LLIEHW

HpOBOJ’IO‘-II{M nogseca MMWLEHN MOTyT ObITh
Nerko noeppexgeHbl

TpebyeTtca cneynanbHass KOHCTPYKUMS AnNS
YCTAHOBKW MULLEHW, NpeaoTBpalaowas ee
CMELLlEeHne B HeOQHOPOAHOM YIbTPa3BYKO-
BOM My4Ke

Tak Kak bak ¢ MULLEHBHO YCTAHOBMNEH HA Yall-
KE€ BECOB, TpebyeTcs WUPOKMA AManasoH
B3BELLNBAHWS MPU COXPAHEHNWN BbICOKOW Yy B-
CTBUTENBHOCTU, @ 3HAYUT, N QOPOrne BECHI.

MuHnmanbHasa namepsaemast MOWHOCTb OKO-
no 20 mBT

[1ns HenocpeacTBEHHOW CBSA3U C BOAOW TPe-
byloTCH cneywnanbHble YCTPOWUCTBA BBOAA
npeobpasoBarens

[nsa kannbpoBKM MEeTOAOM rpaBUMETPUYEC-
KOro ypaBHOBELMBAHUA HEODX0AMMO UMETH
OONONMHUTENBbHOE NNEY0 K Becam
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[MpunoxeHune A
(cnpaBo4HOE)

CBegeHNA 0 COOTBETCTBUU CChINOYHbLIX MeXAYHapOAHbIX CTaHOApPTOB
CCbINOYHbIM HaUuMOHanNbHbIM cTaHgapTamMm Poccunckoun ®@egepanlumn

Tabnwua OA

Q0Bo3Ha4YeHUe CChINOYHOro CTeneHsb Obo3Ha4vYeHUe U HAUMEHOBAHWE COOTBETCTBYIOLEro
MeXOYHAPOOHOro crtaHgapTa COOTBETCTBUA HALUWOHANBHOrO craHgaprta

M3K 60050-801:1994 — *

M3K 60601-2-5:2009 — *

M3K 60854:1986 — *

M3K 62127-1. 2007/Cor.1(2008) IDT [OCT P M3K 62127—2009 [ocygapctBeHHas cucrtema
obecnevyeHnss eauHCTBa namepeHun. [apameTtpbl nonewn
yNbTPa3BykoBbIX. Obwme TpedboBaHnA K METOAAM U3ME-
DEeHUN 1 crnocobam onucaHus nonen B YacToTHOM auana-
3oHe oT 0,5 0o 40 Ml u

M3K 62127-2: 2007/Cor.1(2008) IDT [OCT P MOK 62127-2—2009 [ocygapcTBeHHast CUCTe-
Ma obecneveHnsa eguHcTBa namepeHun. mapodoHbl.
Obwune TpeboBaHUA K METOAMKAM KannbpoBKU B YaCTOT-
HOM auana3soHe o 40 Ml u

MO3OK 62127-3:2007 IDT [OCT P M3K 62127-3—2010 ['ocygapcTBeHHas cucrema
obecnevyeHnst eauHcTBa namepennn. [vapodoHbl. Obwpe
TpebOBaHUA K XapakTepucTukam Anst U3MepPeHUn ynbTpa-
3BYKOBbIX MOMen B YacToTHOM gmnanasoHe o1 0,5 go 40 Ml u

M3K 61157:2007 IDT [OCT P MOK 61157—2008 [ocygapcTtBeHHas cuctema
obecnevyeHns eguHCTBa uaMmepeHunin. agennsa meaunumnH-
Ckue anekTpudeckue. [Npnbopbl ynbTpasByKOBOW ANATHOC-
TUKN. TpeboBaHuA K NpeaoCcTaBNEHUIO NAapamMeTPOB aKycC-
TUYECKOro BbIX0o4a B TEXHNYECKON AOKYMEHTaLNW

M3K 61689:2007 MOD [[OCT P 8.583-2003 lNocypapcTBeHHasa cuctema obecne-
YeHNA eauHCTBa namepeHnn. [ ocygapcTBeHHast MOBEPOY-
Has1 cXema ans cpecTB N3MepPEeHUn nokKasaTerns npenom-
NeHns1 TBepabiX, XNOKNX U ra3000pa3sHblX BELLECTB

M3K 61846:1998 MOD [[OCT P 8.584-2004 N'ocypapcTBeHHasa cuctema obecne-

YyeHUsa eguHcTBa namepeHnn. CHETHNKN CTaTUYECKNE, ak-
TUBHOW 3NEKTPUYECKON SHEPIUU MNepemMeHHoro Toka. Me-
TOANKa MOBEPKU

COOTBETCTBUSA CTAHAAPTOB:
- |IDT — naentnyHble ctaHaapThi;

- MOD — moagnnumnpoBaHHble cTaHOApPThHI.

* COOTBETCTBYIOLWMN HAUMOHAmNbHbIN CTaHAapT OTCyTCTBYET. 1O ero yrBepxgeHust pekoMeHayeTcs UCMonb30-
BaTb MNEPEBO HA PYCCKUN SA3bIK AAaHHOIO MexayHapoaHoro craHgaprta. [lepeBog AgaHHOro mexXayHapogHOro CraH-
aaprta Haxogutcsa B PegeparnbHOM MHPOPMALMOHHOM POHOE TEXHMUYECKUX PernameHToB M CTaHO4apToB.

[TpumeyaHune— B HacTosawen tabnuue ncnonb3oBaHbl crieayrowme yernoBHble 00603HAYEHUS CTEMNEHN
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