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[TPEANXUCITIOB UE

HacToaumue Meroandeckue pekoMeHAanMH paapaboTaHbl B
paspurue CHull 11-12-77 Y3amura ot wyma” u npennasHa-

YyeHbl A8 IIPOEKTHLIX OpraHu3alHH oTpaciiH,.

B ocnoby Metonmyeckux peKoMeHAalMii NMONOXEHbl Pe3yiib-
TaThl 3KCNEepUMeHTAallbHbIX Hay4HO-HCClleaoBaTenbCKux paboT
LHIHHU}Ca 1 Teopernmueckux HcCcleQOBaAHHi, BBIIONHEHHLIX B
AKycTtnyeckoM HHCcTHTyTe MM, H H,Aunpeema AH CCCP([1-4],

SKCcnepuMeHTLl NTOKAa3alli BbICOKYIO aKyCTHYeCkylo >ppex-—
THBHOCTB IJiyllnTe/led B BHAe LeNo4YeK pe3oHaTopoB OilTH-
MA/ILHOH OJIHHBl ¥ rayuwuTeneil ¢ roppHupopa HHOH CTCHKOH,
pocrurawmylo 40 b Ha AnuHy BONHBLI B LIHPOKOM 3alaHHOM
HHTeppalle 4acToT, YTO NOATBEPAMIIO pe3ynbTaThl pacueToB,
OnTHMN3HpOBAHHBIE NTapaMeTpbl 3THX DNIYUIHTEe#d BLINOAHO
OT/INY Q0T HX OT CEPHHHO BLIIIYCKaeMbix raylluTelled mymMa
BEHTUNATOPOER C 3JIEKTPHYECKUM M NMHEeBMATHHYEeCKHM IIpHBO-—
aamii,

B MeroamueCKHX peKOMeHAAUHMdX NpHuUBeAeHbl obupe iQmno-
XKEeHHd, aJropdTMbl M NpHMepbl pacyeTa reoMeTpHdEeCKHX pasd-—
MepOB, a Takxe Tabluubl XapakTepHblX napaMeTpoOB I'yllHTe-
ey A4 THUIOBBIX pajiHyCOB BO3AyXOBOOOB,

Meroonyeckne pekoMeHOalHH pa3paboTan¥ KaHA,TeXH,
Hayk U HA.dopman u nux., U.K.,Hcaes,

N, O.3ap,0oTaenesneM BLIUHCIHTEeIBHOH
TeXHUKH, MeTOoNOB HCCIeNOBaAHUH U
UCIBITAHUH KOHCTPYKUMH U MaTepua-
J10B
E.['.UruaTeeB



1. OblUIME T[TOJTOXE HUA

1.1. Hacrogamue Metoamyeckue pexomMeHaalUHH cCileAyeT
HCNOMb30BATHL MpPH pacueTe HH3KOUACTOTHHIX TINIylIHTeNneH
wyma (HHTepBan dactotT or 63 no 500 I'u) oceBblIXx BeHTH-
IATOPOR CHCTEM BEeHTU/IAUHH CTPOdUINXCH TOHHEeJIeH H MeT-
DOHOHHTEHOBI.

1.2, Heo6xooumo yctTanaBiauBATHL ABA& T'AYUWHUTENA HA BeH-
THANSITOP: HA BCACBIBAHHR KM Ha HaArHeTaHWH.

1.3, PekoMenayercda Hcnosnb3oBaThk ABAa THIA IyunTene#:
MIyUWdTellb B BHAEe LEeNOYKH pe30HaTOpPOB OITHMAJNILHOH ANH-
Hbl ¥ IIIyUHTenk C OPpHPOBAHHOH CTEHKOH,

1.4, I'nyuiurenk B BUAe UHENOYKH PE3OHATOPOBR OINTHMAINL-
HOHW OANUHBl peKOMEeHAyeTCHd HCIOJb30BaATh B HHTepBAale 4ac-
TOT, OTPaAaHHYEeHHOM CHH3y YactrorTo# 63 T'u, a cBepxy Hac-

troroid Fi , T'u, KoTopaa BbiYHCHdeTcd 1o dopMylne
FL=O,580/R, (1)
rone € - CKOpPOCTh 3BykKa B Bo3ayxe, C = 333 m/c;
R < paauyc Boaayxorofna, M,

1,9, 'mymntTens ¢ roppupoBanHHo#ft cTeHKOH pPEeKOMeHAyeT-
Cd HCIIOJIL30OBATh B HHTepBanée 4acToT, Orr'pPaHHYeHHOM CHH3Y
yactoroit Fy =2 400 T'u, a ceepxy uacroro#t F;,l, , koro-
pad BbLiYMcageTcd No dopMmyne

Fi=nz, (2)
rae N - 9uCciIo 000poToR pabodyero kKoneca BEHTUNATOPA,
C;
Z = HHUCIO Jaonacrtel paboduero konecas

Ona gpideTcd 4acTOTOH MNepBO# TapMOHHKM B CHeEKTpe WyMa
BEeRTHIIATOPA,

1
B cnpasounoM npHnoxernuH | narbl Tabnunb! 3HAYeHHR

IPOCTPAHCTBEHHOIO KoahpHuMEeHTa NOIJIOWECHHA 3IBYyKa B

BO3AyXe B 3ABHCHMOCTH OT TeMIepaTypbl, OTHOCHTEJIBHOMN

BI&XHOCTH H 4Ya4CTOTHl, JTHMH TabOJIHIU&ME MOXHO NOJNbL30-
BATbLCH AJIS OPHEHTHPOBOYHOI'O pacdeTa MHHHEMAJIBHO BO3-
MOXHOI'0 3aTyXAaHHd UHiyMa B TOHHele,




1.6. Bbibop KOHKpPETHbIX THNOB IIywWHTene#l onpenenseTcs
coornowennem vacror Fi un Fj  (cm. nn, 1.4, 1.5).

Ecrw Fj > Fi. , To pekomeHayeTcs HClIONbL30BaTh 06a
TUNa rayuprenie B BUAe MHOIOCTYINEHUYATOH nocCledoBaTEllb-
HOH KOHCTPYKHHH: IepBaf CTYINeHb COCTOHUT U3 IyHiuTeleH
B BHAE LEII0OYEeK Pe3OHaTOPOB ONTHMANbLHOH [/NUHbLI B HHTepBa-
ne sacror oT 63 no Fi , l'u (kak mpaBuno, 9To o/nHa MM
1Be lLeMOYKH COOTBEeTCTBEHHO Ha ONHY oktany 83-125 I'u unu
Ha nNee okTabbl 63-125 y 125-250 T'u), a BTOpas cryneHn -
PAYUIHTENb C MOPpPHUPOBAHHOR CTEeHKOH Ha wacToTe F'j , '

(puc, 1),

e !

Puc. 1. Muorocrynendaragd KOHCTPYKUHSA [IyWIUTeld:

] — BEHTHNATOD; 2 — CexKlUud IJIywHTelns B BHIAe le-—

MOYKH pPe30HATOPpOB ONTHMAJIBHOH AnuHBI, 3 — ceKUHd

rIyUHTens ¢ roppupoBaHHOM CTeHKko#; 4 - BOo3aoyxo-
BOA

Ecnwm F; < F , To 0oCTaToOYHO HCNONBL3OBATL TOMBKO
OAMH MIHM ABAa IyuIuTel/is B BHAe LENOYEeX Pe30HATOPOB OITH-
MAJELHON OJINHBI,

1.7, MunumanbHad akycrHdeckas 3¢pPpeKTHBHOCTHL INIYUIATE-
nefi oboux THNOB NoikHa cocrtasnaTk 18 nbB, MakcumanbHasq
akyCTHdecKad 3(pfeKTHBHOCTh I'ywiuTesell, NpHBedeHHAd B
MeToaudecKnx peKoMeHOauuax, cocrtabnger 40 nb, xoTa npuH-
HUITUANBbHbIX OTI'PaAHHMEeHUu! CBepxy Ha Hee He HakKnanlbkiBaeTcd,



1.8. 3pykouzonauus CTEHOK OGOHX THINOB TIIyWHTene

no/mKkHa G6hiTh He MeHee AKYyCTHYeCcKOH 3ppeKTHBHOCTH I'ylIH-—
Tenei,

1.9, KoHcTpyKunu rayuwuteneii o00HX THIOB MNO/MXKHB! OBITH
repMeTH4YHbLIMH U HeCyUIHMH, NOJ/IKHBI HMeTh OTBEPCTHH C
bonTamMu A9 yadaleHHd NbINIM, a4 TaK¥Xe IIpucnocobieHusa ANd
3axpaTa ryiuuTeneu nNoAbeMHBIMH CpedACTBaMHy H IIOABECKH
K KpoBJie BLIpaboTKH,

1.10, KoucrTpyxunun raywureneii o60MX THIOB AOMKHBI
HMeTE NepeXonHbie yCTpoHCTBA NNg COEeAMHeHHS ¢ BEHTHIIA~
TOPAMH ¥ BO3AyXOBOAdaMH, BKjilo4arwliie BUDOPOHIONHUPYIOHIHE
NnpokJanKu,

1,11, CTeHKH rayuiuteneii peKkoMeHAyeTCHd BbINOIHATE
cnouctoiMu (puc, 2), IlepBoit cnoét — co6CTBEeHHO TIAYWIHTEND -
H3 KOPPO3HOHHO-CTOWKHX MeTannoB unu (u) crexknonnacru-
KoB, BTopoii cno#l - BHEWHHA — H3 MeTannudeckoi ¢onbri,
NoAXpenaelHOH MeTalyIHdieCKOd neHToH. Mexny nepsbiM H

BTOPbIM CJliIoeM pPeKOMeHAyeTCd 3achinartk Necok,

Puc, 2. Cnoncrad KOHCTPYKUNSA CTEHOK TIAYWHTE/d:
] ~ rayunrens; 2 - BHeEUHWI Cnoil; 3 ~ mecox



2, PACHET TEOMETPHUYECKHUX PA3MEPOB
CNYWHUTENEH

2.1. Pacuer reomMerpudeckux pasMepoB riyliuTelel B
BHAE LeMouYeK pe3OHaTopoB OoNTHMAlBLHOHW Anuubl (pHc,3) Bbi-
[TIONIHAIOT B COOTBETCTBHH C alIrOpHTMOM H NpHMepoM, NpHBe-
ReHHbLIM B O6A3aTeNILHOM [IPUAOXKEHUH 2.

Prc, 3. Cexuud raymuTtens B BHAE HENOYKH pe3oHa-—
TOPOB OITRMAJIBHOH NOJIUHLI

2.2, B Tabn, 1 naHp reomMeTpHYeCKHe pa3Mepb! INIyLIH-
Telnel B BHAE LeNOoYeK pPe30HaTopoB ONTHMANBHOHW AJIMHBI C
akycrudaecko#t apdexkrupHoctrio 15, 20, 25, 30, 35, 40 nb

M BHyTpeHHMMH paamycamm 0,20; 0,25; 0,30; 0,40 n,



Pamnyc riyumn-
TeAg, M |
BHYT~| BHEIl~
peH- | HAK
HRi

0,20 | 0,4
0,80 1 0,9
0,30 { 0,6
0,40 | (0,8

Taotnvwunag 1

I'eoMeTPRYECKME Pa3MEDH IVIyUMTesell B BANe UeNOYXY DE30HATODPOB ONTUMANBHOA IVHH,

OGAaIanUKX MaKCHMAJBHHM a3poruHaMmyeckuM comporuBiaernureM 100 [

fuTep- | JJMHY TUYWMTead, M (UMCJMTENb) X YHCJIO Pe3OHaTOPOB, | TopJuKo
BAJI ur. (3HaMeHaTeJhb) npn 3hHe K TUBHOCTR TuyimTess, b PE30HA~| PE3CHATO-
qacwor, - )8 oM
Il i
125-25010,518/7 |0,5%2/8 |0,740/10i0,888/12|1,036/14}1,110/1I5 |0,074 0,7 0,0l
63-125(1,185/5 {I,422/6 {I,659/7 |I,896/6 (2,133/9 |2,370/10 {0,237 RN
125-250|0,531/9 |0,649/11|0,767/1310,885/15{1,003/17|1,121/19 {0,059 | ° ’
63-125(0,990/5 |1,Ie8/6 |1,584/8 11,78/9 1,980/10(2,178/11 |0,198 015 |0 018
125-25010,500/10} 0,650/13] 0,750/15|0,90/18 | I,000/20|1,150/23 0,050 | =~ |
63-125|1,036/7 |1,332/9 |1,480/10|1,776/12|2,072/14|2,220/15 10,148 | io .
125-25010,518/14}0,629/17{0,740/20|0,¢8¢8/2410,999/27| 1,110/30 |0,037 | ° L ’




2.3. Pacuer reoMeTpH4eCKHX pasMepoB IIyUIHTENeH C
roppupoBaHHoit cTeHkoit (pHC. 4) BHINOJHAETCA B COOTBETCT-
BHH C alropuTMoM U NpPpHMEPOM, IIPHBeAE€HHbLIM B oOOd3aTteilb-
HOM NPHNOXeHUH 3,

Puc, 4, Cexuug rayuureins ¢ roppHpoBaAHHON CTeHKOM

2.4. B Ta6n, 2 naHpl reoMeTpHdieCKHe pasMepsbl r'nylH-
Teneii ¢ roppupoBaHHOH CTEHKOH C AKYCTHYECKO# 3ppeKTHB-
Hocthio 15, 20, 25, 30, 33, 40 nb u paanycaMu CpeaHHHBIX
nopepxHocren 0,20; 0,25; 0,30; 0,40 ™M,

2.5, [lpu BbINMONHEHHM CTEHOK IJIyUIUTeNnel CIOHCThIMH

TONILMHA& CNOS NecdaHoil 3aChINKH OOMXKHA OBITL He MeHee
0,025 M,



0T

Taocnrnuunua 2

['eoMeTpHEUeCKHEe pa3MepH IJyumTeJd ¢ rodpupoBaHHOM cTeHKO) npm nepmogme rogp 0,334 M ¥
gacrore f; = 500 I, obxianmawmero MaKCHMAJNBHHM a3DONHHAMAYECKHEM
conporvraenmem 20 la

Papgayo copemmHHOR IO~ fPeKTRBHOCTS Uiy~ | Iomua IuymaTens, | Yucao rofp Bucora (raycu-
BODXHOCTE IAyMETEJA, mirens, nb M Ha) CRHYCOH~-
M raaeHHx rodp,
M
0, 668 2

I5-20

0,20 25-30 I,002 3 0,04
35-40 1,336 4
15-20 0, 668 2

0,25 25-30 1,002 3 0,05
35-40 1,336 4
15-20 0,668 2

0,30 25-30 I,002 3 0,06
3540 1,336 4
15-20 0,668 2

0,40 2530 7,002 3 0,08
3540 I,336 4



[Ipuaoxenne 1
CupaBoiHoe
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[lpunoxenune 2
O6asaTenbHOE

ANTroPUTM U TTPUMEP PACHETA TNYWHUTENA
B BUAE LEINOYKU PE3OHATOPOB OIITUMAJILHOM

OJIHHEBI
1, Ucxonurie naHHBIE:

R —~ BHYTPEHHHH padHyC TIIYUWHTENs, M;

C -~ CKOpPOCTBL 3BYyKa B Boaayxe, C =333 m/c;

AF . unTepBan 4acToT aKycTHYecKoil adhbeKTHB-
HOoCTH rayuurenda, [u;

Fp -~ BepxHss rpanmuHas yacToTa HMHTEpBana
yactoT, l1u;

N - akycTuueckas >bdpeKTHBHOCTEL IIIyWHTENd,

nb. ) " |
2., HasnauaoT BHewHunii paguyc rayuntens R = 2R°,
3. BriapcngioT AnNMHY 3BYKOBOM BONHBI JL  Ha BepxHeil
rpaHM4HON 4YacToTe BhIGpanHOro uHTeppana wacror A =C/Fg.
4, HasHauaiwT akycTHuecKyio 2¢pPeKTHBHOCTL TIJIyWHTEd
paBHOK 1953;20:;25;30; 35 unu 40 ab,
9, Bruucngior onTHMAanbHYIO ANHHY TAYyLWIUTENd

Lopr= A (N +6) 14,83 107",

6. HazmaualoT anuHy ropnsiiika eIMHHYHOI'O pe30OHaAToOpa
! = 0,5R .

7. HassagaamoT WHUpHHY TOpPAbIIIKA ©€AHHHYHOI'O pe30HATO-
pa @ = £/10.

8. Brmucnsior nnomanb ce4eHHS roplblliKa eAMWHHYIHOTO
pe3oHaTopa

S=297R6, d7=314 .

1
Brewnn#t panuyc rayuwnrens R* B crecnennmx yCNnOBHAX,

HalpuMep, IIpH NpOXOAKEe WTOJIeH, MoXeT ObITh Ha3Ha4ueH
MeHee 2R , 4TO HECKONbKO H3MEHUT HHTepBal 4acTOoT

aKyCTHYeCKOi 2¢deKTHBHOCTH IAyliuTens,

13



a, Bbmncnmo'r e@exrﬁsnym ONUHY TOPALINKA €ARHHIHO~

ro pesoHaToOpa A R .« 0,405,
10, BeiaucnawT obweM €AMHAYHOI'O pe30HaTopa

R =95c*/(57Fp) b
11, Brraucngior yucno Pe30HaTOPOB B LeNo4Ke
=9 42 R ‘LIS .
12, BoiuucnsdoT ONMHy ©AHHAYHOT'O pe3oHaTtopa Y = L/q
13. Okpyragd 4uUCAO Pe30HaATOPOR A0 Uejoro ¢ u36bIiT-
XOM, YTOYHSIIOT ONTHUMANBLHYIO AJIMHY CyLIUTENd L: =Y [q,]
14, YTOuHAIOT aKyCcTHYeCKyio 30feKTHBHOCTHL IylIHTels

N*=0L"(A- 1,83 10)

15, IlpuMmep pacyera raywuTensds B BHAe LUENOUYKH pPe30HAa-
TOPOB OIITUMANBLHOH OAJIUHbLI,
Mcx ons b e A a i H bl e
R = 0,3 mM;
C = 333 mMm/c;
AF = 125-250 T'u; Fg = 250 T'u;

N = 25 nb.
Pactze'r NPOH3BOAHM ClleAyKOIMHM oOpasom:
R* = . 2 = 0,8 M;
A= 333/250 = 1,332 wM; 5
ngp'r= 1,332 -« (25 + 8) « 1,83 . 10 © = 0,756 M,
E =05 .03 =0,15 m;
§ =01 -015 = 0,015 m: ,
S = 6,28 - 0,3 - 0,015 = 0,028 mM";
£ = 0,8 ° 0,405 = 0,121 wm;
QR = 0,028 * 3332/ (3,14-250)° -.0,121 = 0,042 m":
q = 9,42 + (0,3)% - 0,756/0,042 = 15, 26

Y = 0,756 : 15,26 = 0,050 m; [q'_[
L¥= 0,50 « 16 = 0,800 wm:
N*-= 0,800/ (1,332 * 1,83 - 10™%) - 6 = 26,8 nB.

14



Mpunoxenue 3
Ob6ga3arenbHoOE

AJITOPUTM U [TPHUMEP PACUETA TNYUWUWTENS
C IT'O®PIIPOBAHHON CTEHKOI1!

1. Ucxonunle naunrie:

R -~ paanyc CpeaHHHO#R NMOBEepPXHOCTH IIYIIHTEIS,M;

F - yacrora, i

N - akycrmieckag sppekTuBHOCTHL rnyunrtend, aob.
2., HasnayawTt BboicoTy (rny6uHy)cHHYcOMaanbHbIX r'ofp L
paBHoOi 0,2R.

3. BoiuucndaioT NOoCTOAHHYK paclIpoCTpaHeHHS

K= 0,019F.
4, BriuucnawoT koshdHLUMEHT 3aTyXaHHud ﬁ =2KW/R .
O, Briuucngior AnMHy raymaTens |

L=0,115N/f3.

6. Boiuucngor nepuon rodp
A=d/r ,9u=3,14.

T BoiuncngioT 4ucino rogp q = L.//'\. H OKpPYyINIAKOT ero

00 Heoro ¢ u3bbBITKOM,

8, YTOUHAIOT ANUHY I'\IYWHTensd L.* = A [0,] .

9. YTouHsawoT akyCTH4YeCKYyK 30PeKTHBHOCTH IAylHTend
N™=8683L"

10, llpumep pacuera raoyuuTensd ¢ roppHpoBaHHONH CTEeH-

KO,
IH ¢cx oad H b1 € T a H H bl e:

R = 0,3 m;
F = 500 Tu:
N = 25 nBb,

1
AHaJIOrHUHO MoXeT ObITh pacCCYiMTAaH INIyHIUTelb C NepHo-

OUIEeCKH HEeONHOPONAHON CTEeHKOH,

15



PacueT npousapoAuM cleaymomiEM obpasom:
w= 0,2 ¢« 0,3 = 0,08 wm; |

K = 0,019 - 500 = 94 Mm -1
B =2.984-005/0,3 = 3,133 m 3
L, = 0,115 « 25/3,133 = 0,918 wm;
A= 3,14/9,4 = 0,334 wm;

q 0919/0334=275 []

L . 0,334 = 1,002 m;

N* = 8 88 3,133 « 1,002 = 27,24 nb,
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