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[yist 3axMCTy pobounx 30H Bif 3a0pymHeHHS 6iisi aBTOTpac BUKOPUCTOBYIOTh
POCAMHHICTD Ta 3axXMCHi ekpaHu. Lli mepemikoay GO3BOISIIOTh 3MiHUTY HAIIPSIM PyXy
MOBITPSIHOTO MOTOKY Ta 3aBASKM [[bOMY 3MiHUTM HampsM PyXy JOMIIIKM B MOBITPi.
BcTaHOBJ/IEHHST €KpaHiB He MOTPedye 3HAUHOIO Yacy Ta CHeliaJbHOi TeXHiKM, TOOTO,
TaKuit MeTO[I 3aXUCTY MOBITPS Bix 3a0pymHEHHS MOKHA peasti3yBaTy IysKe IIBUIKO.
JJ1s1 TIpaKTUKY BayK/IMBO BMIiTU BU3HAUMUTU e(EeKTUBHICTb €KpaHiB IJ1 KOHKPETHUX
YMOB iX eKkcIulyartalii (IHTEeHCUMBHICTb PyXy, METEOYMOBM TOLIO). [I/1s pilleHHS Lii€i
3a/1aui BUKOPUCTOBYIOThCS eKCIIepMMeHTa/JIbHI MeToAu [OCHiIkKeHHs, aje
TIOCTAaHOBKA EKCIIEPMMEHTY Ha 00’ekTi abo B abOpaTOPHMX YMOBax IIOTpebye
3HAUHOTO Yacy i1 OTPMMaHHS MOTPiOHOTO pe3yabTaTy. IHKeHepaM BaskIMBO MaTu
TeOpeTUYHi MeTOoAM BMU3HAUYeHHS e(eKTUBHOCTI 3aXMCHUX eKpaHiB, TOMY IO TaKi
METOAM [O3BOJISIIOTh WIBUMAKO OTPUMATM BiAIOBiAb HAa KOMIUIEKC IUTaHb, IO
BM3HAUalOTh e(DeKTUBHICTh 3aXUCHOI QDYHKIIii eKpaHiB.

Ha nepiitoMy eTari gociifiskeHb Oy/iv po3po6sieHi uMcesibHi MOJIesTi I aHasli3y
dbopMyBaHHS 30H XiMiYHOTO Ta IIMJIOBOTO 3a0pyAHEHHS IIPU BUKOPMCTAHHI
3aXMCHUX eKpaHiB 06isis aBTOTpacu. /s poO3paxyHKy KOHIEHTpAlliifHUX IIO/iB
IOMIIIKM BUKOPUCTOBYETbCSI PIiBHSIHHSI KOHBEKTMBHO-IMQY3iiiHOTO IepeHoCcy
momimku [1-4]. Lle piBHSHHSI BpaxoBye atmMocdepHy Audysii, MBUIKICTb BiTpY,
iHTEeHCUBHICTh eMicii XiMiuHO He6Ge3[MeyHOi PeyoBMHM, MiClle PO3TalTyBaHHS
IKepena emicii, ¢opmy 3axmcHOro ekpany. [Ijisl pillleHHSI 3amadi aepomyHaMiKu
BUKOPUCTOBYIOTbCSI piBHSIHHS Hap’e-CTokca Ta piBHSIHHS Jlaniacy OJjisl MOTeHIiary
HIBUIKOCTI. s Y1ICeJIbHOTO iHTerpyBaHHS MO eI0IUYNX PiBHSIHb
BUKOPUCTOBYIOTBCS KiHI[€BO-Pi3HULEBI METOAM UMCEIbHOIO iIHTerpyBaHHs [4-6]:

1. 3MiHHO — TPUKYTHMIA MeTO[, pO31IeIlJIeHHS;

2. meTog JIibmMaHa

3. KiHIIeBO-pi3HMIIEeBA CXeMa YMOBHOI alpoKcUMallii.

4. cxema A.A. CamapcCbKOro.

HaBemeHi pe3y/ibTaTy 0OUMCITIOBAJbHMUX €KCIIEPUMMEHTIB, 110 OTPMMaHi Ha 6a3i
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MTOOYIOBaHMX YMCEIbHUX MOJIENIEN.

Ha npyromy ertari mociimkeHb OynM IpoBefeHi J1abopaToOpHi eKCIepuMeHTH
IJIS1 BUSHAYEHHSI 3aKOHOMipHOCTEeiI (GOpPMyBaHHSI 30HM 3a0pPYIHEHHS IIOBiTpS Ipu
BUMKOPMCTAaHHI eKpaHiB CKJIaJHOi reomeTpuuHoi dopmmu. s CTBOpPEHHS IKepesa
eMicii 3aificCHIOBasI0CS MaJiHHS «apOMaTM30BaHUX MaJNMYOK», 110 CTBOPIOKOTh IUM,
SKuit MoxauBo 3adikcyBatM Ha ¢oTrokamepy. Lli maamuky pos3TaIIOBYBaIMUCS B
HIKHIA 4vacTMHI Mopmeni aBTo. [lnsg  BuMipoBaHHS  KoHIeHTparii CO
BUKOPUCTOBYBaBCs rasoaHanizatop GD-3301. g1 CTBOpeHHS IIOTOKY IIOBITpS
BUKOPUCTOBYBajacsl IMoBiTpoayBKa. IIBMAKICTh MOBITPSIHOTO IIOTOKY BM3Haudasaacs
3a gomomorow mpuiaagy GM  8908. B  sgKkocti  kpuTepiss  momiGHOCTI
BUKOPUCTOBYBaJIocSI umciao PeiiHonbaca. Pe3ynbTaTy  eKCIIEPMMEHTIB  Oyiau
BUKOpPUCTaHi [ Bepudikalii MmobymoBaHUX 4UMCeNbHMUX Mopeseil. OTpuMani
eKCIIepMMEeHTaIbHi JaHi [03BOMWIM BU3HAUMTU 3aKOHOMiIpHOCTI (opMyBaHHS
obsacTeit 3a6pyaHEHHS 6iJIsI 3aXMCHUX eKpaHiB.
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ANALYSIS OF THE EFFICIENCY OF THE USE OF PROTECTIVE SCREENS TO
REDUCE THE LEVEL OF AIR POLLUTION
Biliaieva Viktoriia, Berlov Oleksandr, Kozachyna Vitalii, Yakubovska Zinaida

Abstract. The task of assessing the areas of chemical pollution near the
highway, where protective screens of different geometric shapes are located, is
considered. The purpose of the work is to develop numerical models for calculating
pollution zones formed near protective screens, as well as conducting a laboratory
experiment to analyze the patterns of formation of pollution zones near screens of a
complex geometric shape. For mathematical modeling of the process of formation of
pollution zones near the protective screen, the equation of convective-diffusion
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transfer of impurities is used. This equation takes into account atmospheric
diffusion, wind speed, emission intensity of a chemically hazardous substance, the
location of the emission source, and the shape of the protective screen. The Navier-
Stokes equation and the Laplace equation for the velocity potential are used to solve
the problem of aerodynamics. Finite-difference methods are used for numerical
integration of modeling equations. A package of application programs was created
on the basis of the developed numerical models. Numerical models and a package of
programs have been built, allowing to study the process of the formation of areas of
pollution near the highway in almost real time. The results of the computational
experiment are presented.

Keywords: atmospheric air pollution, protective screen, numerical simulation,
laboratory experiment, vehicle emissions, working zone.
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