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MOJAEJIOBAHHA AEPOJIUHAMIKHU CIAEJIBHOI'O ABTOIIOTAI'Y

Ipu KpelicepcbKkux WeUOKOCMSX pyXy asmonomsizy nosady Hanignpu4ena cnocmepieaemuCsi NPOMSIHCHA 30HA
noHuxceHozo mucky. lLllsudkicmb nomoky 6 daHitl 30Hi 3HUMNCYeMbCS do 5 pasis. [IpomsixcHicMb 30HU NOHUNMCEHO20 MUCKY
cknadae noHad 3 M npu dosicuHi aemonomszy 17 m.
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MODELLING OF AERODYNAMICS OF A TRUCK WITH SEMI-TRAILER

Trunk road accounted for a significant share of cargo transportation of Ukraine and many other countries. That is why the
profitability of paid great attention to researchers and engineers working in the automotive industry. The profitability of road transport
largely depends on fuel efficiency of trucks, which is determined by their aerodynamic characteristics. While the predominant proportion of
the drag of the cab and semi-trailer and a rarefaction zone behind semi-trailer. For the development of effective technical solutions to reduce
the aerodynamic drag of the train is necessary to investigate thoroughly the phenomena that accompany the process of air flow in the
trailer. At cruising speeds, road train rear semi-trailer observed the extended zone of low pressure. The flow rate in this zone is reduced to 5
times. The length of the zone of reduced pressure is more than 3 m when the length of the train 17 m. Keywords: truck, semi-trailer,
aerodynamics, simulation.

IocTanoBKka MpodaeMu

MaricTpasbHi aBTONEpeBe3eHHs CKIIIaloTh 3HAUHY YacTKy BaHT)KHUX IEpEeBe3eHb YKpaiHu Ta 0araTtbox
iHIMX KpaiH cBiTy. Came TOMY MiIBUIIEHHIO 1X PEHTA0EIbHOCTI NMPUAISEThCS BEJIMKA yBara JOCIHIJIHUKIB Ta
IHKEHepiB, fAKi TPAIIOITh B aBTOMOOiNEOymiBHIA Tamy3i. PeHTaOenpHICTH aBTONEpeBE3eHh 3HAYHOKI MipOIO
00yMOBITFOETECS TTAIMBHOIO €KOHOMIYHICTIO aBTOIIOTATIB, KA, B CBOIO YePTy, BU3HAYAETHCS OararbMa YMHHUKAMH,
B TOMY YHCIIi 1 X aepOJMHAMIYHIMH XapaKTEPUCTHKAMH.

3rigHo 3 [1], npu TOCATHEHHI aBTOMOTATOM (TYT 1 JaJii aBTOIOTST — L€ CiZIeTbHUIT TSATay 3 HAMiBIIPUYETIOM )
mBUAKOCTI 80 KM/TOX 4YacTKa eHeprii, 0 BUTPAYaeThCs ABUTYHOM Ha JIOJAHHA OMOpY HOBITps, csarae 50% Bix
3arajJbHUX EHEpProBUTpaT MpHUBONYy. BiamoBigHo npo [2] 3aranpHUi  aepoAMHAMIYHUN OMIp aBTONOTATY
00YMOBJIIOEThCSI HACTYIHUMH OCHOBHUMH YWHHUKaMH: JIOOOBHH omip KaOiHM Ta HamiBIpHYENly B BEPTHKAJIbHIN
TUTOLIMHI; JIOOOBUI omip KaOiHM B TOPWU3OHTAJbHIN IUIOIIMHI; A3epKalia 3aJHHOTO BHUIy; BiJICTaHb MDXK KaOIHOIO
TSTa4ya Ta HaIliBIPUUYEIIOM; KOoJleca Ta KOJIICHI apKH; GpapTyXH KOJICHUX apoK; TPAHCMICis TsAraya Ta HalliBIpHUera;
30Ha pO3pIKEHHs 1Mo3aay HamiBnpudena. [Ipu 1poMy IepeBakHYy YacTKy CKJIagaroTh JOOOBHMH omip KabiHM i
HaIBIIPHYEIy Ta 30Ha po3pi/KeHHs no3any HamiBnpuyeny (3PH), mo mosicHoeThCcst HAROIIBIIMMY TUTOIIIAMH ITHX
IUITHOK Tipy (hpoHTamFHOMY OOTiKaHHI moBiTpsAM. Ha TemepimHifi wac po3poOiieHi Ta BHpOBaIKeHI e(eKTHUBHI
PpiIIeHHs 31 3MEHIIIEHHS JJOOOBOTO OTIOpPY aBTOIOTATY (croitnepu Ta kabiHa o0Tiunoi Ppopmn). B Toii ke gac BiacyTHI
TEXHIYHI pIMIeHHs, SKi 3IaTHI iCTOTHO 3MEHIINTH HeraTuBHUH BIinB 3PH Ha aepoamHamiky aBTONOTATY 1 sKi Oymu
0 IpHaTHI O NPAKTUYHOTO BUKOPHCTAHHS.

Bigomi 3amni cnoinepu Tiei uu iHIIOI OYyIOBH, sIKi BCTAHOBJIOIOTHCS 110331y HamiBIpHuerny. BoHu
BUTOTOBISIIOTBCS, HANpPWKIAJ, TakuMu BupoOHMKamu, sk «TrailerTail», «Aerovolution», «STEMCO
Aerodynamics», Mercedes-Benz Aerodynamics Trucks «Aero trailer». Po3poOneHo HamiBnpuyenu ootiuHoi popmu
«Teardrop» ¢ipmu «Don-Bur» Ta «Krone AeroLiner» ¢ipmu «MAN Truck & Busy» [1, 3]. Ognak ogni 3 1mx
pimeHs (croiiiepn) BOJOAIIOTh HU3bKOIO €PEKTUBHICTIO, a iHIII (HariBOpUueny o0TiYHOT (JOPMHU) — HENOCTATHBOIO
e(EeKTUBHICTIO Ta HEAOJIIKAMH B IIPAKTUYHOMY BUKOPHUCTAHHI.

Jast po3poOku OnbIn eheKTHBHUX TEXHIYHHUX PIlIeHb 31 3MEHIIECHHS aepOJMHAMIYHOTO OTIOPY aBTOIIOTATY
HEOoOXiTHO IPYHTOBHO JOCIIANTH SBUINA, SIKI CYIPOBOJDKYIOTH IIPOIeC OOTIKaHHS HOBITPSIM HaIliBIIPHUYEILY.

AHaJIi3 0CTaHHIX JKepeJt

B poborax [2, 4] HaBemeHi y3araJpHEHI YWCIIOBI JaHI BIUIMBY OKPEMHX YHHHHKIB Ha 3araibHUH
aepoJMHAMIYHHN OIlip aBTOHOTAry. ABTOpamu [5—-9] mpencTaBieHO pe3yNbTaTd MOMAETIOBAHHS aepOIUHAMIKH
aBrorotary. ABtopu [10] mocmimmnm BINIMB BHUKOPHCTAaHHA 33JHBOTO CIOMIEpYy Ta OOTIKaHHS MOBITPSIM
HamiBnpuyeny. BupoOuukowm [1] HaBoAsThCs AaHi 3 OOTIKaHHS MOBITPSM HAMIBIPUYEIiB CTAaHIAPTHOI Ta 0OTIYHOT
thopmu.

OnHak B ycix IUX poOOTax MpeJcTaBlieHl Pe3ysibTaTH MarOTh JIOKaJbHUI Xapaktep. BincyTHi aaHi, siki 6
Jamy 3MOTY OIIHUTH IIBWJAKICTH IMOTOKY B YCiX 30HaX 3aJHbOI YAaCTUHM HAIiBIPUYEINy, THUCK TOBITPS Ta
IHTEHCHBHICTh TypOyJIEeHTHOCTI B IIMX 30HaX NPH Pi3HUX HIBHAKOCTSX PYXY IMOBITPs. AKTyalbHUM € BHPIIICHHS
JaHoOI 3a7adi.

MeTo10 cTaTTi € YHCeNbHE MOJENIOBAHHS IIPOIeCy OOTIKaHHS ITIOTOKOM TIIOBITPS MaricTpanabHOTO
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ABTOIOTATY Ta BWU3HAYEHHS OCOOIMBOCTEH PO3MOAUICHHA IIBHAKOCTI, THCKY Ta 30H TypOYJIEHTHOCTI TOBITPS
HaBKOJIO HBOTO JUIsi CTBOPEHHSI MIEPEIYMOB OIIIHKM €(DEeKTHBHOCTI BiZJOMHX Ta 3allPONIOHOBAHHMX TEXHIYHHX DIillIeHb
31 3HWXKEHHS OTO aepOIMHAMIYHOTO OIIOPY.

BukJjiag ocHOBHOro MaTtepiaiy

MozesroBaHHsI MPOBOJMIIOCH 13 BUKOPUCTAHHSIM IporpamHoro komiiekcy FlowVision. Bin npusnauennit
JUIS PO3PaxyHKY TipO- Ta Ta30[MHAMIYHUX 3a7ad (pa3oM 3i 3B'I3aHUMH MPOIECAMHU TEIUIO- i MAacOIepPEHOCY) B
IMPOKOMY Aiana3oHi yrces PeliHoiIbaCca B TOBIIBHUX TPUBUMIPHHUX 00IaCTSIX.

bazoBumu B mporpami € piBHsHHS Has'e-Ctokca, pIiBHSAHHS HEPO3PHBHOCTI TOTOKY, PpIBHSIHHS
TypOyJeHTHOI B'a3KkocTi. KpiM TOro, B MOJienb BXOSTh PIBHSIHHS JJIsl TypOyJIEHTHOT €Heprii 1 IIBUAKOCTI JUCHIALi]
TypOyneHTHOI eHeprii. B maniii po6oTi B Xxoai MomemoBaHHs Oyina BukopucTaHa k- Momens TypOyneHTHOI Teuil
B'S3KO{ PIAMHMU 3 HEBEIMKIMH 3MiHaAMHU TYCTHHH TIPH BEJHKHUX 3MiHaxX uncia PeftHonpaca. YncenpHe iHTETpyBaHHS
PIBHSHB 3a IPOCTOPOBHMH KOOPAMHATAMH HPOBOJIMIOCH 3 BHKOPHCTAHHSAM IPSIMOKYTHOI aJalTHBHOI JIOKAJIEHO
nopioHeHo1 ciTku. Takuii miaxix 3a0e3neuye MOXIIMBICTh MPU BUPILICHHI 3aBAaHb MPOBECTH aJalTAlil0 CITKH 10
0CO0JIMBOCTEN reoMeTpii MOOIH3Y KOPIIOHIB.

V po3paxyHKy 6yiin BHKOPHCTAHI HACTYIIHI TapaMeTpH: IycTHHA moBitps 1,2 Kr/m’; Temmeparypa t=20 °C;
HIBUJIKICTh Ha0Iraro4uoro moBiTps 25 M/c ta 19,4 M/c (maHuil pexxuM BIAMOBIIAE pyXy aBTOMOTATY 31 MIBUAKICTIO 90
kM/ront Ta 70 KM/ron BinnoBinHO). B xoxi mocmimkenp Bukopuctana 3D-monens aBronotsary Mapku «IVECO New
Stralis XP», sikuit mae noBxkuny 17 M. Ilpm BH3HaueHHI TpaHWUYHOI YMOBU CTiHKH Oyna 3aJaHa IIOPCTKICTbH
MTOBEPXHI, sIKa XapaKTepHa ISl MaTepiaiy, 3 IKOTO BUTOTOBIISIOTHCS aBTOIIOTATH.

VY 3amaui OynM BHKOpPHCTaHI KijlbKa cHocoOiB Bisyaumizamii OTpuMaHMX pe3ynbTariB. Bisyamizaris
CKaJISIPHOTO TOJIS JUCHIALii KIHETUYHOI eHeprii, sika NMpomopliiiHa TpagieHTy MBHAKOCTI Aedopmanii MmoBiTps,
O3BOJIMJIA BU3HAUWTH MiCIs BWHWUKHEHHS 3aBUXpPEHb B MOTOIi. llome mucwmarii Bi3yalli30BaHO IUITXOM
BUKOPHCTaHHA TPAMi€HTHHUX 130MiHIA. Bizyamizamiss BEKTOPHOTO IO IIBHUIKOCTI JO3BOJUIIA BU3HAYUTH MICIISI
3MiHH BEIMYMHH HIBUAKOCTI 1 3MiHU HAMPSIMY PYXY MPOAYKTY.

PesynpraTi MomenroBaHHS TpeAcTaBieHI Ha puc. 1-8. Sk BHAHO 3 MaHUX PHUCYHKIB, Ipu OOTiKaHHI
aBTOIIOTATY YTBOPIOETHCS HHU3KA XapaKTePHUX 30H HABKOJIO HBOTO, HAABHICTH SKUX OOYMOBIIOE CYTTEBE
301IbIIEHHS €HeProBUTPAT MPU MIBUAKICHOMY PyCi aBTOHOTATY. 3 ypaxyBaHHSAM HaBEAEHOTO BHIIE, OCOOIMBUIA
IHTEpec MPeCTaBIIIOTh 30Ha PO3PIIKEHHsI 10331y HaIIBIPUYEIia Ta 30Ha criepey KaOiHu Tsrava.

Sk BUIHO 3 pUCYHKY 1, 0331y HamiBIIpUYena CIOCTEPIracThCs MPOTSHKHA 30HA (JOBXKUHOIO OJM3bKO 3,5-4
M), HIBUAKICTB TOBITPS B SIKi CyTTEBO MEHINA 32 IIBHIKICTh Ha0irao4oro moroky. Tak mpu IIBUAKOCTI HOBITPS
HaBKOJIO HaMiBIIpHYemny 25 M/C B AaHiil 30HI MIBUAKICTH MOBITPS 3MEHIIYETHCSI IEPEBAYKHO B Jiara3oHi Bin 15 m/c 1o
5 m/c. Ilpu oMy HasiBHI OKpeMi JIOKaIbHI 30HU 31 BUAKICTIO NOBiTps 0-1,5 M/c. ¥V BUMaaKy MIBUIKOCTI HMOBITPS
HaBKoJIO HamiBnpuyerny 19,4 M/c xapakrep 30HH 30epiraeTbes, JIUIIE 3MEHIIYETHCS 11 TPOTSKHICTD.

0)
Puc. 1. Po3noginieHHst IBUAKOCTI MOBITPSIHOT0 NOTOKY NPH 00TiKAHHI aBTONOTATY, M/C
(y Burjsiai isoainiii): a) nis mBuakocti 25 m/c; 6) aas mwBuakocri 19,4 m/c
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IMosicanTH Take 3HWKEHHS MIBUAKOCTI IIOTOKY TTOBITPSI MOXKYTh JIaHi, HaBeAeHI Ha puc. 2 Ta puc. 3. B mnaniit
30HI TIOTIK HOBITPS BiJIPUBAETHCS BiJ] MOBEPXHI HAMIBIPHYEITYy Ta 3MIHIOE HAIIPSIMOK CBOTO PYXY Ha MPOTUICKHUIA.
[Ipu npOMY HMIBHIKICTH HAOIralo4oro MOTOKY PI3KO 3HIIKYETHCS Ta YTBOpIOIOThCs BUXpH. Jloexuna 3PH mosany
HariBIpUYena csrac NoHaj 3 M TpH JOBXKUHI aBTOonoTAry 17 M. Y BHIaAKy pyXy aBTOHOTSTY 3i MIBHIKICTIO 19,4
m/c nosxuHa 3PH nemo 3MeHmIyerhbes, ane He3Ha4HO. SIK BUAHO 3 PHUCYHKY 3, I103ajy HaliBIIpUYena BEKTOPH
MOBITPSTHOTO MMOTOKY PO3TAIIOBYIOTHCS Maike CHMETPUYHO, YTBOPIOIOYH BUXPH Y BEpXHil Ta HkHilM yactuni 3PH,
HaOMMKEHUX 10 MOBEpXOHb HamiBnpuuerny. Cxo)ka KapTHHa CIHOCTEpIraeTbcs 1 B TOPU3OHTAJIBHUX IUIOMIMHAX
(pucynok 4, 5). Bigminnictio € neske 3BykeHHs 3PH B ropu3oHTaNBHIN TUTONIMHI, IO 00YMOBJIEHO BiAMIHHICTIO
rabapuTiB HaIliBIPUYEITy Y BEPTUKAIILHOMY Ta TOPH30HTAILHOMY HampsiMkax. [Ipn oOrikaHHI >k J1000BOI YacTHHHU
KaOiHM TATada (PUCYHOK 2) HaBIAKH CIIOCTEPIraeThCS ICTOTHE 30UTBIIEHHS IIBUIKOCTI IMOTOKY HOBITPS y BEpXHIH
yacTHHI KabiHU Ta HaJl aBTOMOTATOM Y TIPH MOBEpXHEBOMY Imapi (1o 40 M/cC IpH MIBUAKOCTI PyXy aBTOHOTATY 25 M/C
Ta 10 32 M/C TIpH MIBUAKOCTI pyXy aBTONOTATY 19,4 M/C).

BkazaHa pi3HHIIS Y IIBUAKOCTSX MOTOKY MTOBITPS MPU3BOJUTH 10 BUHUKHEHHS PI3HUX THCKIB, IO JTIIOTh Ha
aBTONOTST Y Ha3BaHUX 30HaX (PUCYHOK 6). Tak Ha JOOOBY 4aCTHHY aBTONOTATY Ai€ Ha uMIIKoBUi THCK a0 100 ITa,
togi sk y 3PH Tuck cknanae 6nusbko (-100) ITa. PisHums nux THCKIB 00YMOBIIOE YTBOPEHHS PiBHOJIIOUOI CHIIH,
sIKa IITOBXAE aBTOMOTST Y 3BOPOTHIH OiK 10 HOTO pyXy, BUKJIIMKAIOUW LIUM ITiIBUIIEHHS BUTPAT MaJIbHOTO.

F|

Puc. 2. Po3noaizieHHsi IBUAKOCTI MOBITPSIHOT0 NOTOKY NPH 00TIKAHHI aBTONOTATY, M/C
(y BUIJIsIi BEeKTOPIB): a) 1Ji1s WIBUAKOCTI 25 M/c; 6) auist muBuakocti 19,4 m/c

[Topsin i3 MM B 30H1 JIOOOBOi YaCTUHY aBTOMOTSTY HAsBHI AUITHKH 3 MOHMKEHUM THCKOM (Bix -80 mo -100
[Ta). Ile cBiguuTh TpO TE, IO TeOMETpis KaOiHM Ta BEpXHBOTO CIIOWIIEpY TAraya HEAOCTATHHO ONTHMI30BaHA 3
TOYKH 30py aepoAnHaMiku. JlaHnii BHCHOBOK BiTHOCHTHCS Oe31OCepeIHbO 10 JaHOT MOJIeNi Tsiraya, ajie, 3BaXaldn
Ha KOHCTPYKTHBHI OCOOJTHBOCTI OULTBIIOCTI MoOnened TsaradiB, HOro MO>KHA BIHECTH 1 0 aBTOMOOLTIB iHIIHMX
BUPOOHHMKIB.

B ninsHKaX 3 NOHIKEHUM THCKOM TIOTIK HOBITPS, SIKMH Habirae, BiAPUBAETHCS BiJl OBEPXHI aBTOIOTATY,
YTBOPIOE BUXpH. Ha yTBOpeHHS BHXpIB BHUTPAavacThCs HAIUTMIIKOBA EHEPTis, W0 TAaKOX CIyrye (akTopom
30UIBIICHAST BUTPAT MANBHOTO TATAadeM AaBTONOTATA. [HTCHCHBHICTh YTBOPEHHS BHXpIiB MOXHA OI[IHUTHA 3a
TypOyJIEHTHOIO JWCHTIALI€I0 (PUCYHOK 7). SIK BHIHO 3 PHUCYHKY, MPH IIBHIKOCTI aBTOMOTATY 25 M/c HarOLIbIIi
3Ha4eHHs TypOyseHTHOI qucunanii (10 200 oAMHKIE) CIIOCTEPIraloTHCS Y BEPXHIii NepenHii YacThHI KabiHK Tsrava
Ta y BEepXHiil 1 HIDKHIM YacTHHAX 3a/JHBOTO TOPLIO HamiBmpudena. [Ipu mBumkocti pyxy 19,4 m/c MakcuManbHi
3Ha4YeHHS TYpOYJIEHTHOI AUCHUMAL] 30epIiraloThesl, ajle 30HU TypOyJISHTHOCTI TOBITPS iCTOTHO 3MEHIIYIOThCS.

JaHi pucyHKy 7 NO3BOJISIOTH OLIHUTH PO3MIp 30H TYpOYJIEHTHOCTI, SIKMH BKa3y€ Ha BEJMKI BUTpaTH
EHeprii, o HeoOXiaHI I iX yTBOpEHHs. 3Ba)KAIOUM Ha 3a3HaucHE, MOIUILHUM € PO3pOo0Ka 3aXOMIiB 31 3MEHIIICHHS
a00 yCyHeHHS 30H TypOYJIEHTHOCTI SIK B JIOOOBIH, Tak 1 B 3aJHil 4acTHHI aBTronoTsry. Ha pucyHky 8 mpencrasieHo
130IOBEPXHi, SIKi OKPECITIOIOThH MOTIK TOBITPS 31 MBHIKOCTAMHU 25 M/C. AHANI3yIOYM HABEJCHI aHI MOXHA IIHATH
BHCHOBKY, IO TIPOTSDKHICTH 30HM MOHIKEHOTO THCKY 1033y aBTONOTATY JOCTATHbO BEIHKA. MIMOBIpHHM € Te, 1o
3aCTOCYBaHHA 3aJHIX CIOWIEpiB A TOBHOTO a00 CYTTEBOTO YCYHEHHS BKa3aHMX HETATHBHUX YHWHHHKIB
HEMOXIIMBE depe3 HaaTo BeluKi rabapurtm croiinepiB. e Bka3zye Ha HEOOXIIHICTh MOJAINBIIOTO IOCITIHKEHHS
AepONMHAMIKN CiIETHHUX aBTOIMOTSTIB Ta PO3POOKH OUThII ePEeKTHBHUX TEXHIYHWUX DIOICHb 31 3HIDKEHHS iX
aepOJIMHAMIYHOTO OTIOpY.
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Puc. 3. Po3noaijieHHs IIBHIKOCTi HOBITPSHOI0 NOTOKY Y BePTHKAJIBLHOMY CepeJHHHOMY NOB3/10B:KHbOMY IIepPeTHHI mo3axy

HamiBOpu4ena, m/c (y BULISIII BEKTOPiB):
a) ISl WBHUAKOCTI 25 m/c; 6) auist mBuakocti 19,4 m/c

KR

|

Vindro [ Berropa ns CrapocTRINE| |
=l

Puc. 4. Po3noginiennst mBHAKOCTI (M/€) NOBITPSHOIO MOTOKY B FTOPM30HTAILHOMY CepeIMHHOMY NMOB3/10B:KHbOMY NepPeTHHi no3aay

HaniBnpuyena (y BUIJIsAAi BEKTOPiB) 1151 MIBHAKOCTI 25 M/c

e

Puc. 5. Po3noaijiennst iBUAKOCTI (M/C) MOBITPSIHOI0 MOTOKY B FOPH30HTAJBHOMY CepeJHHHOMY IOB3/10BKHbOMY

30

HaniBnpuyena (y BUIIIsIAL BeKTOpiB) st mBuaKocTi 19,4 m/c

nepeTHHi no3aay
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0)
Puc. 6. Tuck NOBITPst HAa MOBEPXHIO ABTONOTATY NpH iioro odtikanui, Ia: a) 3i mBuakicTio 25 M/c; 6) 3i mBHAKicTIO 19,4 M/c

BucHoBknu

YuncenbHe MOJIETIOBAHHS aepOAWHAMIKU Ci/IENFHOTO aBTOINOTATY JO3BOJMIIO BCTAHOBUTH PO3MOIICHHS
MIBUAKOCTI, THCKY Ta 30H TYpOYJICHTHOCTI MOBITPS HABKOJIO HHOTO. IIpr 00TiKaHHI aBTOMOTATY YTBOPIOETHCS HU3KA
XapaKTepHUX 30H, HASBHICTh SKHX OOYMOBIIOE CYTTEBE 3OIMBIICHHS CHEPrOBUTPAT MPH MIBUAKICHOMY pycCi
aBronoTsry. HaifGinbiia 3MiHa MIBUAKOCTI MOBITPS Ta THCKY Ha MOBEPXHIO aBTOMOTATY CHOCTEPIraroThCs B HOTO
70060Bi# yacTuHI (THCK 30inbmIyeThest Ha BenmuuHy 1o 100 [a) ta mo3any HamiBmpudena (THCK 3MEHIIYETHCS Ha
BenmumHy 10 100 [1a). B manux 30Hax BigOyBaeThcsl IHTCHCUBHE YTBOPEHHS 3aBHXPEHb, IO CIYKUThH JOJATKOBHM
YMHHAKOM 301UIBIICHHS BUTPAT €HEPTil Ha PyX aBTOIOTATY.

OTpuMaHi naHi MOXyTh OyTH BHKOPHCTaHI NpPH MOPIBHANBHIM OWIHII e(QEeKTHBHOCTI BIAOMHX Ta
3aMpOIIOHOBAHMUX TEXHIYHUX PIllIeHb 31 3HIKEHHS aepOANHAMIYHOTO OTIOPY aBTOMOTATIB. Hampsmkamu moanbImx
JIOCITIZPKEHb MOXKYTh OyTH BU3HAa4YeHHS e(DeKTHBHOCTI 3aCTOCYBAHHS 33/IHIX CHOMIIEPIB I HAMMIBIPUYEIIIB, & TAKOXK
pO3pO0Ka TaKMX TEXHIYHUX PIlIeHb 31 3HIKEHHS aepOJMHAMIYHOTO OIOPY aBTONOTSTIB, sKi Oynu O OlmbIm
e(peKTUBHIMH Y MOPIBHSHHI 3 YK€ BIJOMUMH PIIICHHIMH.
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Puc. 7. Po3noginenHs TypOy/1eHTHOI Aucunanii HABKOJI0 ABTONOTHATY, OIMHHIb
(y Burasai isoniniii): a) nuas meuakocti 25 m/c; 6) aasa mwBuakocti 19,4 m/c

Puc. 8. Po3noaiiennsi INBHAKOCTI MOBITPAHOI0 MOTOKY NPH 00TiKaHHi aBTONOTATY 3i IBHAKicTIO 25 M/c (Y BUIJIsi i30noBepxHi)

Jlitepatypa

1. IlpomucnoBuii katamor ¢ipmu Don-Bur (Bodies & Trailers) Ltd. [Enekrponnmit pecypc]. —
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BemukoOpuranis, 2016. — Pexxim qoctymy : www.donbur.co.uk.

2. EsrpadoB A.H. Aspoaunamuka apromo6miisi / A. H. Erpagos. — M. : MY, 2010. — 356 c.
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