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E®EKTUBHICTb AKYCTUYHOI'O EKPAHY
MICBKOI ABTOMOBLIBHOI JOPOT'H

Pozenanymo cumyayilo 3 WyMOM HQ MA2ICMPANGHUX MICOKUX —GYIUYSIX.
Busnaueno Oemani posmawy8anms WYMO3AXUCHO20 €KPAHY HA  MPAHZUMHIL
aABMOMOOINLHI OOPO3i KPYNHO20 MICMA 8IOHOCHO HCUMLOB0T 3A0Y008U MIKPOPAUOHY.
Onucano mMemoouKy GUHAYEHHsL PIBHI6 WiyMY, 00IAOHAHHS O HAMYPHUX 3aMipie i
CROCIO  PO3PAXYHKY Xapakmepucmuk. 3pobiieHo 6UCHOBKU w000 epheKxmueHocmi
AKYCMUYHO20 eKPAHY.

Kuiouosi cnoea: wiym, miceka eyauys, asmomoOLlbHA 00po2ad, AKYCHMUYHULL
eKpaH, WYMO3AXUCHUTL eKPAH, UYMOGIOOUBAIOUUTI eKPAH, WYMONOTUHAIOYULL eKPAH

JocBix ekcruryararmii MaricTpadbHHX aBTOMOOUTBHHX JOpIr B paioHaX
po3TanryBaHHs OyiBeNb KHUTIOBOTO NPU3HAYSHHS BUSBUB (DAKT BUHUKHEHHS i1 4ac
PYXy TPaHCHOPTHHX 3aCO0IB IiJBUIIEHOTO PIiBHS LIYMY, KUl HETaTUBHO BILIMBAE HA
3JI0pOB’S JIFOJIEH, 3HIKYE TX Mpale3aTHiCTh, ITOPYIIY€e HEPBOBY CHCTEMY.

Ille HexaBHO B JMOCIHI/DKEHHAX aKyCTHYHOTO IIYMy Ha MICBKHX TEPHUTOPIsX
OCHOBHA yBara MpHIisuacs Oe3nocepe/iHiil peecTpariii Hboro UIymMmy Ta aHallizy Horo
xapaktepucTuk [1, 2]. OCTaHHIM YacoM aKTYaJbHOIO CTa€ 3ajada 3HWDKECHHS PiBHS
IIyMy Ha 3acCelCHHX TEPUTOPIfAX, IO OOYMOBIIOETHCSA CTPIMKHM 301TBIICHHAM
TPaHCIIOPTHOTO TOTOKY [3, 4].

OpHuM 13 OyaiBENbHUX CHOCOOIB 3HMKEHHS PIiBHS IIyMY BiJl TPAH3MTHOTO
TPaHCIIOPTY € 3BEJCHHS IIYMO3aXMCHHX C€KpaHiB 3 oaHoro abo 000X OokiB
aBTOMOOUTBRHHX Aopir abo ix amimsgHok. Kpim 1miei ¢yHKIil, mIymM03axucHI eKpaHH
TaKOX 3aXHIIAI0Th MEMIKAHI[IB IPIIIETINX OYIMHKIB BiJl JOPOKHBOTO MUY Ta OpyLy
B OCIHHE-BECIHHIN TIEPioI.

[Tym Bix aBTOMOOINEHOTO TPAHCIIOPTY — II€ CyMa 3 TPHOX IOJAHKIB: IIyM Bix
34YCTICHHS IIMH 3 JTOPOXHIM MOKPHTTAM, aepOJUHAMIYHUI IIyM 1 IIyM Bix poboTH
aBuryHiB. ToMy Ipu NpOEKTyBaHHI Ta 3BEACHHI €KpaHa Y3JO0BX aBTOMOOUIBHOI
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JIOPOTH HEOOXiTHO TMparHyTH, moO BigOWTa 3BYKOBa XBWJIS HE IOBepTajacs Jo
aBTOMOO1TiB. [llymM03axuCHUI €KpaH CTBOPIOE 3a COOOI0 30HY aKyCTHUYHOI TiHi. J{ms
CTBOpEHHSI eeKTy O0ap’epy sl 3BYKOBUX XBHJIb JJIsl 00 €KTIB 3aXUCTy BOHU MAlOTh
3HAXOJMTHCS HYOKYE Li€l TiHi (Y BEpTHKaNbHIH NPOeKIii).

[ITymo3axuCHI eKpaHH MOAIISAIOTH Ha NIYMOIIOTJIMHAIOYI Ta LIyMOBiJOMBAIOYI.
l'onoBHa BiAMIHHICTH IIYMONOITIMHAIOYOTO €KpaHy IOJSArae B TOMY, LIO Y CKIaji
HOr0 KOHCTPYKIIii 3aCTOCOBYIOTHCS CIEIiaidbHI ITyMOIIOTIHHAIOYI aKyCTHYHI MaHewi
3 nepdopariero. [MlymonorivHaodi maHeni MpUAMalOTh Ha ceO¢ 3BYKOBY XBHIIIO,
MIPOILYCKAIOTh {1 BCEpeIUHy HaHEeNi Yepe3 OTBOpHU B (acajiHiil CTOPOHI, e KiHeTHIHA
€HepTis 3BYKOBOi XBWJI IIOTJIMHAETHCS CHELialbHUM aKyCTHYHUM MaTepiajiom.
TakuMm 4nMHOM, KIHETHYHA SHEpris 3BYKY TaCHThCS MDK JBOMa IIapaMu MaTepiaiy
[5]-

HeranpHime kmacuikamito 1 KOHCTPYKIIIO [IYMO3aXHCHHX €KpaHiB
PO3MIITHYTO B MOTIEpPEHIX podoTax [6, 7].

EdexkTuBHICT aKyCTHYHHX €KpaHiB 3 KOXXHHM POKOM ITiJIBUINYETHCA. Tomy
€KpaHH, BCTAHOBJICHI OIJIBII JIECSITH POKIB TOMY, Ha CHOTOIHIIIHIN JCHb MOXYThH HE
BiJIIOBiIaTH CydacHUM BHUMoOTaM. KpiM Toro, B 6araTbOX JOCHIPKEHHSIX aKyCTUIHHUX
€KpaHiB BKa3yeThCs, 110 3 4aCOM iX €()eKTHBHICTh 3HWKYEThCS. JIIsi epeBipKH 1UX
rimore3, a TaKoX 3 METOI0 OBOJIOAIHHS Cy4acCHHMH METOJaMH OILIHKH,
JOCIIUKY€ETbCS  PEKTHBHICTH  peaJlbHOTO  AKyCTHYHOTO  €KpaHa  B3/IOBXK
aBTOMOOITBEHOT Topory 1o ByIHIi [ pebernpHiit MicTa 3amopioKs.

Bynuus I'pebenpaa Oyna 30ymoBana Ha modatky 30-x pp. XX cT. it orpumaia
Ha3By Ha decTh crnopykeHHs Tpedni JHimpol EC. Bona He posrismanach sk
TPAaHCIIOpPTHA MaricTpajib, TOMY IIi3HiIIe NOOMM3y JAopord Oynu 30ymoBaHi
OJTHOTIOBEPXOBI KUTIIOBI OyauHkH. Bike B 2005-2006 pp. mopora, 1o po3risiacThes,
B YacH «IiK» HE CHpaBiisulacs 3 TPAHCIIOPTHUM IIOTOKOM, ITOCTIHHO BHHHKAIIU
3aropu. Y 2007 p. mopory po3MMpPWIN BABiYi, 3pOOMIH YOTUPH PSAIH, TPAHCIOPTHE
MMUTaHHS BUPIIIMIIA, a XXUTIOBI OYIMHKN ONMHWINCS Ha camoMy y30iudi. [llym, Opyn
1 I 3poOWIIH JKUTTS MENIKaHIiB HectepmHuM. Tomy B 2008 p. po3poGiieHo Ta
CIOPYKEHO ITyMO3aXHCHUH eKpaH Ha IuUHII Byimii ['peGenbHillt Bim Bymwmmi
Cakxo 1 Banmerti 10 Bynuii AiHnarcekoi nepen nomamu 7/2, 4, 6, 8, 10, 12, 14, 16.
3arajpHa JOBXKMHA NIyMO3aXUCHOTO eKpaHy cknana 280 M.

[lymo3axucHuii ekpat (puc. 1) — KoOMOIHOBaHUH, CKIIaAA€ThCS 3 IBOX YACTHH.
Huxus yactuna Bucotoro 1 M BUKOHaHa 3 1eriu. BepxHs yactuna Bucororo 1,5 M €
3aMKHEHOI0 KOHCTPYKII€IO 3 aKpHIy, SIKa CKIaJaeThCsl 3 JBOX CMYT — IIEperHbOT
TOBIIMHOIO 15 MM 1 3a7HBOT TOBIIMHOKO 10 MM, sIKi 3HAXOIATHCS HA BIICTaHI 3HU3Y
20 mm, yropi — 10 MM. CMyr# BHTHYTI 3a BHCOTOIO, 3aMKHEHI Bropi Ta 3HH3Y
CMyTaMH i MaroTh KyT Haxwmiy 10° ybix OyauHkiB (puc. 2).

Becb expan cknanaerbes i3 244 cekuiil qomxuHor0 1 M (puc. 3) ta mae 12
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PpO3pHBIB Ui qBepeil. BimHOoCcHO mpoi3koi YacTHHY eKpaH BCTaHOBIICHHH Bigpasy 3a
MIIOX1THOI0 TOPIXKOIO (prc. 4).

4

= Yo SHOT ON REDMI.NOTE 5 o SHOT ON REDMI NOTE 5
MI DUAL CAMERA MI DUAL CAMERA

Puc. 1. KomOiHOBaHuI ITyMO3axHCHHI €KpaH Puc. 2. Kyt Haxuiy BepXHbOI YaCTHHH EKpaHy

. o SHOT ON REDMI NOTE 5
MI DUAL CAMERA

Puc. 3. BepxHst yacTHHa €KpaHa CKJIAIAE€ThCS 13 CEeKIiN

Ha iHmiif cTopoHi MOpOrM pO3TAIIOBAHO CTIHM 3 OCTOHHHX IUIUT BHCOTOIO
4...6 M (puc. 5).
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. SHOT ON REDMI NOTE 5
MI DUAL CAMERA

Puc. 4. Bincranb 1ryMo3axicHOT0 €KpaHa BiJ] TOPOTH

e e s TRY

. O SHOT ON REDMI NOTE 5 . o SHOT ON REDMI NOTE 5
MI DUAL CAMERA MI DUAL CAMERA

Puc. 5. [IpotunexHa CTopoHa By Puc. 6. Po3ramryBaHHs )KUTJIOBUX OYIHHKIB

Sk BupHO 3 puc. 6, XKUTIOBI OyAMHKM pO3TAIllOBaHI Maibke Binpasy 3a
eKpPaHOM.
Hopora mupuaoio 20 M Ma€e 90THPH cMyTH (puc. 5...6). DakTHIHO ITOpOTa Mae
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Tpam3uTHe (MDKMicbKke) 3HadeHHA (Beae no0 wicta JIHINpoO), TpU  IBOMY
00CITyTOBYIOUHN JIBa «CTajJbHUX» Mikpopaionn (boponuHchkuit Ta OCineHKOBCHKHUI),
a TaKoX 3HA4YHY YAaCTHHY NPaBOTO Oepery B IiloMy. [HTEHCHBHICTh pyXy BenWKa i
BJICHb, 1 BHOYI (BHOYI TPOXHM MEHIIIE) & B YacH «mik» (3 5 Mo 9 romuHu paHKy) —
Oe3rnepepBHUI NOTIK B 000X HANPSIMKaX 110 YOTUPHOX CMYTax.

JocnipkeHHsT epeKTHBHOCTI ITyMO3aXHCHOTO €KpaHy MPOBOJIIMCH METOAOM
BHMIpy IIyMYy IIepel] eKpaHoM 1 3a eKpaHOM 3TigHo [8] B TphOX Toukax (mMoOIM3y
OynuHKiB Ne 4, 10 1 14).

I[Ipn mpoBeneHHi BUMIpPIOBaHb pIiBHIB ITyMy BHMIpIOBAJGHAN IIyMOMIp
3aKpIIUTIOBABCSl HA INTATHBi, BCTAHOBJICHOMY B TOWYIll BHMipioBaHHS. lIpu mpomy
TOJIOBHA BiCh BUMIPIOBAIBHOTO LIyMOMipa OyJjia HampaBjeHa B CTOPOHY OCHOBHOTO
JpKepena IyMy.

[lin wac mnpoBeneHHS BHUMIPIOBAaHHSA IIYMY OIEparop, SKHH IPOBOIMB
BHMIpIOBaHHS, 3HAXOIUBCS BiJl BUMIiPIOBaJHHOTO MIKpO(OHA Ha BiJICTaHI HE MEHIIE
0,5 M U1 3MEHIICHHST He0a)XXaHOTO BiAOUTTS 3BYKY.

Po3paxyHOK IIryMy BUKOHYBaBCS y PiBHSAX 3BYKOBOTO THCKY L, nb, B okTaBHHX
CMyTax 3 CepeIHhOreOMETpUIHUMHU JacToTamu 31,5; 63; 125; 250; 500; 1000; 2000;
4000; 8000 I'.

BumiproBanHs n1yMy IpoBOASTBhCS OKpeMo Uit ierHoro (3 8:00 no 22:00 rox)
i g Hivaoro (3 22:00 mo 8:00 rom) mepioniB mobu, ane y 3B’S3Ky 3 THM, IO YacH
«mik» (3 5 mo 9 roaWHM paHKY) OXOIUTIOBAJM 1 NCHHWH, i HIYHUHA Tepiomu To0wH,
BHMIpIOBaHHS MTPOBOJMIIM OJTHOPA30BO. BUMIiproBaHHS B KOXHIM TOYII TPOBOIFITUCS
HE MEHII HiX U TPhOX YaCOBHX 1HTEPBAIIB.

IIpu BHUMipIOBaHHI IIyMy MiHIMaJbHa TPHBAIICTH KOXKHOT'O BHUIPOOYBaHHST
Oyna Takoro, 100 3MIHM EKBIBaJEHTHOTO DIBHS 3BYKY a00 3MiHM €KBIBAJICHTHHX
PiBHIB 3BYKOBOT'O THUCKY B KOXKHIM OKTaBHiM CMy3i IPH THMYacoBili XapaKTepHCTHII
«TIOBLIFHOY» CTaHOBWIH Ou mpoTsiroM 1 xB He Ounbmie 0,5 1BA (nb).

[lix wac mpoBemeHHs BHUMIpIOBaHHS IIyMy (QikcyBaysacs BcsS HeoOXigHa
iH(popMaIliss Tpo JDKepeno NIyMmMy, PO Miclle, 9ac Ta YMOBH BHMIpPIOBAaHHS, TIPO
3aCTOCOBaHy amaparypy i Ipo OTpUMaHi pe3yJbTaTH BUMipIOBaHb.

3a pe3ynpTaTaMH BHMIPIOBaHb IIyMy IIPOTATOM YacOBHX IHTEPBANiB
BU3HAYAJIMCS XapaKTEpUCTHKH LIyMy, nepepaxoBani 3a m. 4.3 [8], 1 BigOyBanacs ix
moJaJibIa 00podKa BIAMOBIAHO A0 po3airy 8 [8].

s BUMiproBaHHs PiBHS IIyMy BHKOPUCTOBYBaBcs mrymoMmip Bruel & Kjaer
Type 2203 (puc. 7).

Jianma3zoHn BUMIiprOBaHHS KOHAeHCATOPHUM MikpodoHoM 1 «B & K» 4131:

- piBeHB 3ByKOBOTO THCKY 31...134 nb;

- piBeHb 3BYKY (3BaxeHuit) 22...134 nb;

- oKTaB-3ByKoBuil THCK 20...134 n1b.
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Ha mincraBi mpoBefeHMX BHMIPIOBaHb CKJIQHAINCS IPOTOKOIH IPOBEICHHS
BHMIpPIOBaHb IIIyMY Ta IPOBOAMIACS 0OPOOKa OTPHMAHHX Pe3yiIbTaTiB.

3rigHo [8] exBiBameHTHHI piBE€Hb 3BYKY (CEpeAHE 3HAYCHHS PIBHIB 3BYKY
OKTaBHHUX / TPETHOKTABHUX PiBHIB 3ByKOBOI'O THCKY) OOUHCITIOBAJIH 32 (hOPMYJIOIO:

n
Lyers = 1Olgz 1001 Li — 10lg n,ob (()BA)

i=1

ne L — i-if 3 BUMIpSHUX B JaHifl TOYIll OKTABHUX / TPETHOKTABHUX PiBHIB
3BYKOBOT'O THCKY, 1b, a00 piBHIB 3ByKY, 1BA;
i=1,2,3,...,n, 1e n — 3arajpHa KiIbKICTh BUMIPIOBaHb B IaHIH TOYIII.

Puc. 7. llymomip Bruel & Kjaer Type 2203

Pe3ynbraté po3paxyHKiB MOPIBHIOBAIM 3 JOIMYCTHMHMHU PIBHAMH IIYMY JUIs
TEPUTOPIH, sIKi Oe3MOCcepeJHhO MPUIIATAIOTH 0 KUTIOBHX OyIUHKIB. 3TiTHO TaOIUII
1 [4] exBiBayeHTHHUI piBeHB 3BYKa UL IIUX TePHUTOpiil Mae Oytu 55 nb B neHHwmit yac
i 45 nb y HiyawiA. 3rigHo TpuMiTKH 5 Tabm. 1 [4] mng OyOWHKIB 1O BYJIMIN
I'pebenbHill Wi MOKAa3HUKM JOMycKaeThes mpuitMatu Ha 10 nb GimbmmMu, To6TO 65
nb 15516 BigmosinHO.

B pe3ynbTati po3paxyHKiB OJCpKAHO TaKi MOKA3HUKH CKBIBAJICHTHHX PiBHIB
3BYKY:

- oyauHOK Ne 4 — 70 nb mepen expanom i 67 nb micis ekpany;

- oymuHOK Ne 10 — 72 nb mepen expanom i 68 nb micis expany;

- OymuHOK Ne 14 — 68 nb nepen ekpanoM i 65 nb micis ekpana.

Expan 3meHmye piBeHb 3ByKy Tinbkum Ha 3...4 nb. YV mopiBHSHHI 3
JOITYCTUMUMH PiBHSAMH 3BYKY B A€HHH, a IIie OiIbIe B HIYHUH Yac, IIePEeBUIYETHCS
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Ha 10...13 nb HaBiTh 3 TOMyIIEHHAMH IPUMITKH 5 Tabm. 1 [4].

TakuMm 9MHOM, 3aXWCHHH eKpaH Mo Bynaumi ['peenpHIN 3axwimae >KATIOBI
OyIWHKH Bix Opyay Ta muily, ajie He 3aXHIIA€E Bij IIyMy, 0COOIMBO B HiYHUH Jac (3 5
70 9 ronuHM paHKy). [Ipu 11bOMy HeOMIKaMU IIYMO3aXHCHOTO eKpaHy €:

1) HUOKHS YacTHHA eKpaHa BUKOHAHA 13 LIETJIH 1 € BiIOMBAE 1IyM;

2) BucoTa ekpaHy (2,5 M) MeHIIE IIyMOBIIOMBHHX OCTOHHHX CTiH Ha
MIPOTHIICKHIHA CTOPOHI BYJIHII (4...6 M), 1 TOMY CIIpalboBY€E €(pEeKT BiTOUTOTO LIyMY;

3) ABaHAMIATH PO3PUBIB B €KpaHi, 3pOOJCHHUX ISl BXIJAHUX JBEped, CYTTEBO
3HIDKAIOTh €PEKTHBHICTH €KpaHy.

PexoHCTpyKIist iCHYIOUOTro eKpaHy HE e(eKTHBHA, BIAIITYBaHHSI HOBOTO
noTpedye BEJIMKUX KaIliTalbHUX BKIAJEHb, PO3TALIyBaHHs JXHTIOBUX OYAWHKIB B
JEKIJIbKOX METpax BiJi MaricTpalbHOI JIOpOTH HPOTHPIYMTH CaHITAPHUM HOPMaM.
Tomy MoKHA 3pOOUTH BHCHOBOK, 1110 TEPUTOPIS 32 €KPAHOM € NPUAATHOIO JIHIIE IS
MIPOMHCIIOBHUX 00 €KTIB (SIK Ha POTHIIC)KHII CTOPOHI BYJIHIII).
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TOPOJCKOI ABTOMOBUJILHOM JJOPOTHA

PaccmoTpena cutyauus ¢ IIyMOM Ha MarucTpajlbHBIX TOPOACKHMX YJIMLAX.
OmnpeneneHsl JeTald PACHONOKEHHS IIYMO3AIIMTHOTO JKpaHa Ha TPaH3UTHOM
ABTOMOOMJIBHOH JIOpOre€ KpPYHNHOTO TIOpoja OTHOCHTENBHO JKWIOW 3acTpPOHKH
MUKpopaiioHa. OnrcaHbl METOJMKa ONpeeIeH s YPOBHEH IyMa, 000py10BaHUE IS
HaTypHBIX 3aMEpOB IIyMa M CHOCOO pacyeTa IIYMOBBIX XapakTepHCTHK. CuemaHbl
BBIBOJIBI OTHOCUTEJIFHO 3((PEKTHBHOCTH aKyCTHYECKOTO 3KpaHa.

KiroueBble cnoBa: IIym, TOpOACKas yIHIOa, aBTOMOOMIbHAs [OpOra,
AKyCTUYECKMIl 3KpaH, IIyMO3alIUTHBIM O3KpaH, LIYMOOTPAXXAIOUIMA JKpaH,
IIYMOIIOIJIOAOIIMI SKPaH

D.Sc.Tech. Tkachenko V.B., as. prof. Polikarpova L.V.,
Hrebeniuk 1.V., Chernenko A.V.,
Engineering Institute Zaporizhzhia National University

THE EFFICIENCY OF ACOUSTIC SHIELD
OF CITY TRANSPORT ROAD

The situation with noise on main city streets is shown. Road traffic noise is the
sum of three additions: road clutch tire noise, aerodynamic noise and engine noise.
Therefore, during designing and mounting a screen along a highway, one must strive
to prevent the reflected sound wave from returning to the cars. The noise shield
creates an area of acoustic shadow. They must be below this shadow in vertical
projection to create a barrier effect for the sound waves for the building. Noise
shields are divided into noise absorbing and noise reflecting screens. The main
difference between them is that the structure of noise absorbing screen uses special
noise absorbing acoustic panels with perforations. Noise-absorbing panels take on the
sound wave, pass it inside the panel through the openings in the front, where the
kinetic energy of the sound wave is absorbed by a special acoustic material. Thus, the
kinetic energy of sound is extinguished between two layers of material. Site details of
noise-defensive shield on the transit road of large city along the settlement area are
defined. Methodic of noise levels definition, equipment for site noise measures and a
method of computation of noise characteristics are described. Noise measurements
are carried out separately for daytime (from 8:00 am to 10:00 pm) and for nighttime
(from 10:00 pm to 8:00 am), but due to the fact that peak times (from 5 to 9 o’clock
in the morning) covered both day and night periods, measurements were performed
once. Measurements were made at each point for at least three time intervals. The
conclusion about efficiency of acoustic shield is made. A defense shield along
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Grebelna Street protects residential buildings from dirt and dust, but does not protect
them from noise, especially at night (from 5 to 9 am). The reconstruction of the
existing screen is not effective, the installation of a new one requires large capital
investments, location of residential buildings a few meters from the main road is
contrary to sanitary standards. The screen area is only suitable for industrial sites (as
on the opposite side of the street).

Keywords: noise, city street, transport road, acoustic shield, noise-defensive
shield, noise-reflective shield, noise-absorbed shield
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