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Ab6pamoe [].B. lpedenbHblie OuHamMu4ecKue rnokasamesiu rnoJsIHornpueoOHbIX J1Ie2Ko8bIX asmo-
mobunel ¢ yyemom nodbemMHoU a3poduHaMmu4yecKoll cuslbl

B daHHOU cmambe onpedernieHbl npedesibHbIe MO YCI08UK CUernieHus1 8edyuux Konec ¢ dopoeoli Ou-
Hamu4eckue rnokasamersu rosiHonpuU8oOHbIX asmomobusiel ¢ yyemom nodbeMHoOU asapoduHaMu4yeckol cu-
Ibl, QUHaMu4YecKoao nepepacripedesieHUss HOpMarsibHbIX peakuyuli mexdy Konecamu repedHel u 3adHel
oceli asmomoburis.

Knroyeenblie cnoga: npederibHoOe ycKopeHue, rnpedesibHas CKopocmsb, Nnod0bemMHast aspoduHamuveckasl
cusia, NosIHONMpPuUBOOHbIU asmomoburib.

Abramov D.V. Limit dynamic performance all-wheel drive passenger cars taking into
accountlifting aerodynamic forces

This article defines the limit of dynamic parameters with condition of adhesion with the road of the
drive wheels of all wheel drive vehicles, taking in to account the aerodynamic lift forces, the dynamic
redistributionofthenormalreactionsbetweenthewheelsofthefrontandrearaxlesofthevehicle. Dynamicpropertiesin
clude traction-speed propertyofcars. Limit of traction-speed properties of wheel-drive vehicles have a signifi-
cantly higher indices than the other machines schemes.At high speeds the car the limit of its dynamic indices
will be significantly affected by the lifting (pressing) the aerodynamic force.The limit of acceleration and
speed with condition of adhesion with the road of the drive wheels of wheel-drive vehiclesare determined
taking into account the application of traction forces on the axis of the drive wheel, and not in the contact
area, as it did previously.In addition, obtained the dependence of the coefficient to determine the allocation
of the total traction on the front axle of the car taking into account the actions of aerodynamic lift force. The
dependencies obtained and graphs plotted of changes the limit of acceleration with condition of adhesion
with the road of the drive wheels of wheel-drive vehicles in dependence on its speed considering of action
the aerodynamic lift force. Also the dependencies obtained and graphs plotted of changes the limit of speed
with condition of adhesion with the road of the drive wheels of wheel-drive vehicles in dependence on the
maximum adhesion with the road of the drive wheels on the example of wheel-drive passenger car
Mitsubishi Pajero Wagon. The analytical expressions allow to assess the limit of dynamic parameters with
condition of adhesion with the road of the drive wheels of wheel-drive passenger cars considering lifting
(pressing) the aerodynamic force with high accuracy.

Keywords: acceleration limit, speed limit, lifting aerodynamic force, all-wheel drive car.
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C.T. boHaapes, K.T.H., JOLEHT
O. B. PsicHa, cT. BMKNaga4
CyMCbKuUin HauioHanNbHWI arpapHUin yHiBepcuTeT

PosansiHymo npobnemu nog'ssaHi 3 eumpamamu rasnueHUX pecypcig rnpu asmomobinbHUX nepese-
3€HHSIX 8aHmMaxie. 3arnpornoHO8aHO NepcrnekmMueHUll HarnpsM eKOHOMII nanuea, WrsiXoM 3MEHWEHHS aepo-
OUHaMI4YHO20 Orlopy asmogypaoHie 3 NopoXxHiIM, abo YacmKo8o 3asaHMaxeHUM byp2oHOM.

Knro4doei cnosa: aepoduHamika, onip nogimpsi, sumpama nasnusa, ¢pypeoH

BcTtyn: ABTOMOGIiNbHUI TpaHCnopT, 34incHioe | OCHOBHMMKM cdepamu noaanbLoro 3acTOCyBaHHS
nepeBe3eHHs BaHTaxXiB Mo Oe3perikoBMX LUMsIXax. | aBTOMOBINMBHOrO TPaHCMOPTY € po3Be3eHHs Ta
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nigBeseHHs BaHTaXiB [0 MarictpanbHux BUAiB
TpaHCNopTYy, NepeBe3eHHs NPOMMUCIIOBUX i CiflbCbKO-
rocnoJapCbknMx BaHTaXiB Ha KOPOTKi  BiACTaHi,
BHYTPILLHLO-MICbKi NepeBe3eHHs, NepeBe3eHHs BaH-
TaxiB Ons UMBINbHOrO Ta npomucnosoro 6Oyais-
HUUTBA, MOXMNUBICTb AOCTaBKM BaHTaXiB «Big OBe-
pen oo aseper». Ha Benuki BioctaHi aBTOMOBINbHNIA
TpaHCnopT MNepeBO3UTb LUBWAKOMNCYBHI MPOAYKTH,
0CcoBNMBO LjiHHI peyi, siki NOTpebyoTb LWBMAKOI A0-
CTaBKW, | HE3py4Hi OANA nepeBaHTaKEHHSA iHLWMMK
BMAAMM TPaHCMNOPTY BaHTaxi. HWHI 6e3 aBTOMOOiNb-
HOrO TPaHCMOPTY HEeMOXNMBa [LisNbHICTb KOOHOT
ranysi rocrogapcrsa.

MocTtaHoBKa npo6Gnemu y 3araribHOMy BM-
rnagi. ABTOMOGINbHMIA TpaHCMNopT no4YaB po3BMBa-
Tmca 3 XX CT. 3i 3pocTaHHaM BMPOOHMLTBa aBToO-
Mobinie Ta 6ygiBHMUTBA aBTOWMsSXiB. Y Haw 4ac
[onst aBTOMOOGINbHMX MepeBe3eHb, BIOHOCHO YCixX
iHWKMX cknagae 54%, puc 1.
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Puc. 1 CTpyKTypa yKkpaiHCbKOro puHKY KOMEpLiAHOro
BaHTaxornepeBe3eHHs B YKpaiHi No Bugax TpaHcnopTty
cTtaHoMm Ha 2013p. y BigcoTkax.

OpHieto 3i cknagoBux BUTpaT nNpu nepese-
3eHHi BaHTaxiB Ha Benuki BigCTaHi € BUTpaTW Ha
nanbHe, fKke € [OOMIHYIYMM MOKa3HUKOM i y ce-
pegHbomy cknagae 30% pwc. 2.
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Puc. 2 3aranbHi BUTpaTi Npu aBTonepeBe3eHHi BaHTaxiB.

AHani3 ocTtaHHix gocnigXxeHb Ta ny6nika-
uinPo3BnTOK aBTOMOOINBLHOI NPOMWUCMOBOCTI HaA-
3BMYaANHO LIBUOKMMW TEMMNAMN PO3BUBABCS Ha PiBHi
nerkoBmx aBTOMOOINiB. BuMorn 3amoXXHuUX KNieHTIB,
chney niaposainiB pisHMX CTPYKTYp Ta aBTOCMOPTY,
CMOHYKae aBTOBMPODOHWKIB cTBOptoBaTW Oinblu Cy-
YyacHi aBTomOGini, siki 6 mManu Binblly NOTYXHICTb
OBUryHa, 3aAns OOCATHEHHs MakcuMarnbHOI LuBuA-
KOCTi 3MeHLlyBaTU aepoguHaMiyHUi onip Ky3oBa,
nokpaLlyBaTu 034006NneHHst iHTep'epy Ta ekcTep'epy
Towo. Ane Tak pos3BMBanacb MPOMMUCIIOBICTL MO

BicHuk CymcbKOro HauioHanbHOro arpapHoro yHiBepcurteTty

BMMYCKY NErkoBuMx aBTOMObIniB, B TOM Xe 4ac npu-
ninsinocb HabaraTo MeHLWe yBarM Npu CTBOPEHHI
BaHTaXXHMX aBTOMOGINiB, 30kpeMa aBToMObiniB ang
nepeBe3eHHA BaHTaXiB Ha BenuKi BigCcTaHi Ha
BiAHOCHO Benukux weuakoctax. MNMovnHatoum 3 30-50
X POKIB MMHYFOro CTOPIYYs i [0 CbOrOAEHHS NPWH-
LMN KOHCTPYIOBaHHS aBTOYProHis, Ha npuyenax Ta
HaniBnpuyenax Ans Cianosi TsaradiB NpakTU4HO 3a-
nMwmBecsa He3MiHHUM (1). €4MHe Ha Wo cnpoMornu-
Cs aBTOBMPOOHMKKW, LEe BCTAHOBIIEHHSA aepoau-
HaMi4YHMX NOBITPAHMX 0OTiKaviB Ha kabiHy, Ak aewo
3amMeHLWwunu koediuieHT nobosoro onopy (Cy).

[eTtanbHW aHania aepogMHamMiku npw WBua-
KICHOMY pyci aBTO(YproHiB, rmokasaB HU3KY
HanMpsAMIB BUPILWEHHS, SKMX BU CYTTEBO 3MEHLUUNO
Cx, L€ i BCTaHOBIEHHA nepenHix, 60KOBMX Ta OHU-
LLIEBMX CMOWMEpIB, 3MEHLLEHHS BiACTaHi MiXK KabiHO
Tarada ta camum (OyproHoM, BCTaHOBJIIEHHSA KaMep,
3aMiCcTb A3epkan 3agHbOro ornsgy, BCTaHOBMEHHS
noBIiTpsiHMX 0OTiKaYiB Ha Koneca Ta Bi30K HaniBrpu-
Yyena, opma gaxy yproHa, Towo (2).

Ha Buctasui «Tpennep-2011», wo npoxoame
y benebrii, komnaHia Mercedes npeacrasuna aepo-
OVNHaMIYHUI KOMMMEKT ans Hanisnpuyena
marictpanbHoro Tarada. Habip 3Hmkye piBeHb aepo-
OWHaMIYHOrO Omnopy, 3HWXYHYM BUTpaTy nanvea i
BUKMOMW LWKIONMBUX PEYOBUH B aTMocdepy, Lo € B
Hawi OHi rONMOBHOIO TEMOK cepef aBTOBMPOOHMKIB.
MepegHin dapTyx 3akpmBae Koneca Hanisnpuyena
cnepeay, 0OBri naHeni— 360Ky, 3agHin avdysop nig
HWXHBLOK KPOMKOK OBepen i cnownep no ix nepu-
MEeTpy Nepepos3noAiNsaTb NoBITPSHI notokn. Ocob-
nMBY UIHHICTb HOBOBBEAEHHA OoJa€e TOW hakT, Lo
aBToOMOI3 YKNagaeTbCa B JO3BOMNEH napameTpu no
[OBXMHI.3a crioBamu iHXeHepiB, KOMMMNEKT 3HWXYeE
aepoguHamiyHum onip Ha 18%, puc. 3, (3). Ane
HaBiTb TakWW CBITOBMW nigep aBTOBUPOOHMKIB He
3anponoHyBaB Hi4oro OinbLL CyTTEBOrO, OKPiM BCTa-
HOBINEHHS1 BaHanbHMX HaKNaOoK.

Pwnc. 3

Y paHin cTaTTi aBTOp 3aiMicH0e cnpoby doky-
CYBaHHIO yBaruM Ha efieMeHT, SKMM OO0 LUbOro 4vacy
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3anvLaBCca OCTOPOHb i BBaXKaBCS erleMeHTOM Heo-
TOpPKaHUM Ta AorMaTuyHuM. Miaetbes Npo KOpMoBy
YaCTUHY BaHTaXHOro aBTOMYProHy, Yy 4K yTBO-
PIOETBCA 30Ha PO3PAMPKEHOro MOBITPS, abo 30Ha
TYpOYNEHTHOCTI, WO  CApPUYMHAE  NiABULLEHHS
koediuieHTy nobosoro onopy ao 30-40% pwuc. 4 b.

dopmMyBaHHS Liinen craTTi Ta NnocTaHOBKa
3agay pocnimkeHb.MeTol Uiei cTaTTi € nowyk
NEepPCNEeKTUBHMUX HaMNpPSAMIB KOHCTPYOBAHHA aepoau-
HaMiYHUX aBTOYProHiB 3i 3MIHHUM KoewilieHTOM
no6oBoro onopy B 3aneXHOCTi Bif iX BUKOPUCTAHOIO
oB'emy, ski Mornmu ©OyTM BCTaHOBMEHI Ha aBToO-
MoGinbHe wWaci, Ta Ha pamMmuM aBTOMOOINbHUX NpK-
YeniB Ta HaniBnpuyeniB, a TaKOX Ha iHTerpoBaHi
TpaHcmicii y sikocTi 6noyHoro mogynsa. Ons pocsr-
HEHHs MNOCTaBMNeHoi MeTun HeobxigHO BUPILNTK
HaCTynHi 3agadi:

1. OGrpyHTYBaTU NEPCMNEKTUBHICTb PO3pOoOKM
aepoAuHaMivYHMX aBTOYpProHis;

2. 3anponoHyBaTn HOBMIN HaMpsM CTBOPEHHSA
aepoAuHaMiyHUX  aBTOYProHiB  3i 3MiHHUM
koeditieHToM Nno6oBOro Onopy y 3anexHoCTi Big
MOro 3aBaHTaXEHHS, LUMSIXOM CTBOPEHHsA 6e3Bia-
PVBHOrO OOTiKaHHSI MOBITPSIM €NneMeHTiB aBTodyp-
FOHY.

3. Po3pobuty npuHUMNOBO HOBY KOHCTPYKLIiHO
aBTOhyproHy Ta KiHeMaTuky npuBOAiB, And pe-
anisauii pyxy, pyxnMBux enemMeHTiB KOHCTPYKLUii;

4. TlepeBipUT¥ Ha npakTULi 3MEHLIEHHS
koedilieHTy noboBoro onopy aBTOMYProHiB nNpu ix
YaCTKOBOMY 3aBaHTaXeHHi, abo npu WMoro BiACyT-
HOCTI.

BuknageHHA ocHoBHoro martepiany. Edek-
TMBHICTb aBTOMODGINBHOIO TPAHCMOPTY BU3HAYAETb-
Cs1 H3KOIKO MepeBar cepen SKMX rofloBHUMA € LUBUA-
KICHi Ta manuMBo - eKOHOMiYHi BnacTneocTi.CyTTeBO
NiABULWLMTM LWWBNAKICTb | BOAHOYAC 3MEHLLNTU BUTpa-
TM NanbHOrO HEe 3MIHIKYM MNOTYXXHOCTI ABUryHa,
MOXIMBO fULLE LUASXOM 3MEHLUEHHS aepouHamiy-
Horo onopy. AepoguHamiyHuiA onip aBToMOOINS
0B6YMOBNEHO PYXOM OCTaHHbOIO 3 MEBHOK BiOHOC-
HOK LUBUAKICTIO B HaBKOMULHBOMY MOBITPSHOMY
cepeposuuli. Cepen ycix cun, CKNagoBux OMip pyxy
aBTOMObins,  3asHadeHa cunma  NpeacTaBnse
HaMBINbLUWI iIHTEPEC B KOHTEKCTi 3pOCTaloymX LWBUA-
KOCTEN pyxy TPaHCMOPTHMX 3acobiB i came ToMmy,
BXe npu weuakocTi pyxy 50 — 60 km/rog.soHa nepe-
BuLLYE Byab-sKy iHLWY cuny onopy pyxy aBTomobins,
a Ha weuakocTtax 100 — 120 km/roa. nepeBepLUye BCi
iX pasom y3aTi. AepognHaMiyHui onip aBToMOOGinb-
HUX PYProHiB MOXIIMBO YABUTU SIK CYMY [OeKifbKOX
Moro cknapgoBux, OO0 SKMX Cri BiABECTUM Yy nepLuy
Yepry onip popmu.

Onip dopmu,abo koedilieHT nobosoro onopy
€ OCHOBHOHO CKINaZoBO ONopy MOBITPs, ke JocsArae
60% Biag 3aranbHoro. MexaHiaM BUHUKHEHHS LIbOTO
BMAY OMOpY MOMsirae B TOMY, LIO MpWU pYyCi TpaHc-
NMOPTHOro 3acoby B HaBKOMULWIHLOMY MOBITPSIHOMY
cepefoBuLLi BigOYBaeTbCA CTUCKAHHA MOTOKY MO-
BiTps sike Habirae B nepeaHinn YacTuHi aBTomobins. B
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pe3ynbTaTi,y 3a3Hau4eHil 30Hi CTBOPIOETLCS 0OnacTb
nigBuweHoro Tucky. llig Moro BNNMBOM CTPYMEHI
NOBITPS CMPSIMOBYIOTLCSA A0 3aAHbOI YaCTUHU aBTo-
Mo6insa. Koe3atoum no 1oro noBepxHi, BOHN 0OTika-
0Tb KOHTYP TpaHcNopTHoro 3acoby. OgHak y neBHUIA
MOMEHT MOYMHAE MPOSABMATUCA 4HBULLE BigpuBY
erNeMeHTapHNX CTPYMUHOK Big OOTIYHMM HUMW MNO-
BEPXHi i OCBITU B LUMX MiCLUSX 3aBUXPEHb. Y 3agHin
YacTVHi aBTOMOOINSA MOBITPSAHWA MOTIK OCTAaTOYHO
3pUBAETLCA 3 Ky3oBa TpaHcnopTHoro 3acoby. Lle
CNpusie YTBOPEHHI0 TyT 0BnacTi 3HWXKEHOro TUCKY,
KyOu MOCTIMHO 3AINCHIOETLCA MNiACMOKTYBaHHSA MO-
BIiTPS 3 HAaBKOMMULIHBOIrO MOBITPSHOrO MPOCTOPY.
KnacuyHoto intocTpauieto HasgBHOCTI 30HM 3HUXKEHOrO
TUCKY € nun i 6pya, AKi ocigatoTb HA eNeMeHTU KOH-
CTPYKLUii 3a4HbOi 4YaCTMHU TPaHCMOPTHOro 3acoby.
3a paxyHOK pi3Hu1L TUCKIB NOBITPA nonepeay i nosa-
Oy aBTOMOOINs CTBOPHOETLCS cuna foboBoro onopy.
Yum nisHiwe BiabyBaeTbCA 3pMB NOBITPAHOIO NMOTOKY
3 0OTiYHOI MoBepxHi i BigNOBIAHO MeHLWe obnacTb
3HWKEHOro TUCKY, TMM MeHLow Byae i cuna nobo-
BOrO OMnopy.

ABTOYProHn HEOOXiAHO CTBOPUTU TakUM Yn-
HOM, OO npouec nepeMilleHHss MNoBiTpA 3 ne-
peAHbOoi 30HM aBTOMODGINsS B KOPMOBY, Y KO BU3Ha-
YaETLCS MONOBHMM YMHOM XapakTep BUXPOYTBOPEH-
HSA, NOXOAMB 3 HaMMEHLWWUMX BUTpaTaMK EHEpril.
UMM MeHLe yYTBOPKETLCA NOKanbHUX 3aBUXPEHb,
WO 3aBaxaloTb HOpPMarbHOMY MepeTiKaHHIO LiBOK
MOBITPSA NiA A€ Pi3HULI TUCKIB, TUM 3HOB Taku byae
MeHLwa i cuna nobosoro onopy.

Mpun pyci aBTomMO6inNA B MiCbkOMy MOTOLj ae-
poAVHAMIYHMIA onip aBTOMODGINS He3HayHWW, Ha
Tpaci X NOro 3Ha4YeHHs AoCcArae BenuKnx BennymH. B
Takux ymoBax NpakTU4YHO BCsA BupobnioBaHa OBUry-
HOM MOTY>XHICTb BUTPAYaETbCA Ha NOAONAaHHA onopy
noBiTpS.

Mpryomy 3a KOXeH 3arBUN KMm/rof. NpuUpocTy
MaKcumMarbHOI LUBUAKOCTI aBToMObinA OoBOAUTLCA
NNaTtuTM iCTOTHUM 36inbLUEHHAM NOro MOTYXXHOCTI,
abo 3HmkeHHAM Cy. KoegiuieHT nobosoro onopy
BM3HAYalOTb EKCMEPUMEHTANbHUM METOAOM  LUMs-
XOM MnpoayBku aBTomobing, abo woro mogeni B ae-
poavHamiyHux Tpybax. Big BenuunHm Cy aBTOdOyp-
FOHY B MNPAMIA 3anexXHOCTi 3HaxoOuTbCS KiNbKICTb
BMTPAYEHOro iM nanvea, a 3HauuTb i 3aranbHi BUT-
paTu Ha NnepeBe3eHHHA BaHTaxy. TOMY KOHCTPYKTOpU
BCiX  (pipM-BMPOOHUKIB  aBTOMOOINbHOI  TEXHIKM
MOCTINHO HamaralTbCs 3HM3UTU KoedilieHT noboso-
ro onopy cBOIX TBOpPiHb. Cx Ans Kpawwmx 3paskiB
Cy4acCHUX aBTO(YProHiB CTAHOBWUTb BEMWUYUHY MO-
psaaky 0,6 — 0.9.

Ons makcumanbHOro 3MeHLUEHHSA 30HW po3-
PSIKEHHST Y KOPMOBIN YacTUHi HeobXigHO 3MicTUTK
3afHi 4acTMHM OOKOBMX CTIHOK A0 MOB3OOBXHbBOI
NAOWWHN CMMETPIi, MpM UbOMY 3afHi 3aBaHTa-
XyBanbHi OBEpHi NPOEMU 3MICTATLCA Y BHYTPILLHIO
YacTuHy asTOoyproHy. Llinkom 3posymino, Lo
HacnigkoM Takoi TpaHcdopmauii € 3MEHLLEHHST KO-
pucHoro o6'eMy aBTOyproHy opieHToBHO Ha 20-30
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BiJCOTKIB, ane sik nokasye npaktuka o6'em aBTodyp-
FOHiB 3a3BMYaln BUKOPUCTOBYETbCH nuwe Ha 50-80
BigcoTkiB. OTpUMaHHA MakcumanbHOro o6'emy Mox-
nvBe BCTaHOBMNEHHAM GOKOBWUX CTiH aBTOQYProHy Yy
noyaTkoBe MOnoxeHHs. Ha puc. 4 306paxeHo noBs-
OOBXHIN rOpu3OHTanbHUA nepeTuH (PyproHy, y ce-

pegHin noro 4vactuHi, ge nitepot "A" nosHayeHo
Noro npasy MOMOBUHY, Y CKNageHoMmy cTaHi npwu
BMKOPWCTaHHi MiHiManbHoro ob'emy, a nitepoto "B"
niBy 4acTWHYy, Yy PO3ropHyTOMY CTaHi, ANs Makcu-
MarnbHOro BUKOPUCTaHHS 06'emy dhyproHy.

naMiHapHWIn pyx NoBiTps

A

TypOyneHTHWIA pyx NOBITPS

A

Puc. 4 3o6paxkeHHs NOBITPSIHNX NOTOKIB, SKi YTBOPIOKOTLCA Nif, Yac pyxy aBTOMOGINBLHOrO yproHy

3i cknageHumm Goptamu - A,

Ta y pO3ropHyTOMy CTaHi- b.

PeanizyBaT KOHCTPYKTUBHO, 3MiHY 00'€eMy aBTOMYProHy MOXIMBO BMKOPUCTOBYKOHYM KIHEMATUYHY

cxemy 306paxeHy Ha Puc. 5.
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Puc. 5. KiHemaTnyHa cxema npuBoay cknagaHHsi 6iYyHux naHenen aBTogyproHa

ABTOYproH puc. 5 Mae nepegHo naHenb 1,
[axoBy naHenb 2, nignory 3, 6idyHi naxeni, nisy 4 Ta
npasy 5, HaniBpamMun 3aHbLOI NiBOT NaHeni 6 Ta npa-
BOi 7, CTBOPKM 3afgHix ABepen nisoi 8 Ta npasoi 9,
SKi BCTAHOBNEHi 3a gonomoroto wapHipie 10 ta 11
3akpinnioloTb NiBY CTBOPKY 3aAHiX ABepen 8, Tawa-
pHipiB 12 Ta 13, 4Ki 3aKkpinnoloTbL NpaBy CTBOPKY
3agHix gsepen 9, HaniBpamn 3a4HbOI NiBOI NaHeni 6
Ta npaBoi 7 NpuegHaHi 4O NiAN0MM Y HDKHIN YaCTuHi,
BicHuk CymcbKOro HauioHanbHOro arpapHoro yHiBepcurteTty

BigNoBigHoO wapHipamn 14 Ta 15, Ta y BEepxHin vac-
TVHI 0O Jax0BOi NaHeni 2, BignoBigHO WwapHipamn 16
Ta 17. BiyHi naHeni, niea 4 Tta npaea 5, npuegHaHi
00 nepegHboi naHeni 1 3a OONOMOroK YOTUPLOX
canneHTonokiB 18, nonapHo Ao nisoi Ta npasoi. [o
OiyHMX naHenen, niBoi 4 Ta npaBoi 5, NpuegHaHi
NnoB3JOBXHI TpybyacTi HanpsmHi 19 Ta 20 Ha niBy
naHenb 4, TarpybyacTi HanpsmHi 21 Ta 22, Ha sKi
BCTAHOBIEHO MOB3YHM 3 LUApHipaMy BiAMNOBIAHO Ha
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niBy naHenb 23 Ta 24, Ta Ha npaBy naHenb 25 Ta 26.
3asHayeHi MOB3yHW 3 LIapHipamMn MpuegHaHi go
HaniBpam 3agHbOI NiBOi naHeni 6 Tta npaeoi 7. o
[axoBOi naHemnmi 2 BCTaAHOBIIEHO €NEKTPUYHUI
OBUWIYH MOCTIMHOIO CTpymy 27, pOTOP SKOro NoeaHa-
HO 3 XOAOBMM Basnom 28, Ha SKOMYy BCTaHOBJIEHO
xofoBsa ravika 29. Xogosa ravika 29 mae OBi NpoBy-
LWMHK, SKi po3TalloBaHi nig KyToMm 180°, Y KOXHY 3
akux nig'eaHani aei Tyrm 30 Ta 31, gpyri KiHUi Skux
nig'eaHaHi go CTBOPOK 3agHiX ABeper BianoBigHO
nisoi 8 Ta npaBoi 9, 3aBASKM LIAPHIpiB BigNOBIAHO
31 1a 32.

MpuBog cknagaHHsa OGiyHWMX naHerenm aBTo-
dyproHa npauoe HacTynHum YnHoM. Ha puc. 5 306-
paKeHnn aBTOYProH y pO3KNageHoOMy CTaHi. 3a-
BaHTa)XeHHH aBTOYProHy 34iINCHIOETLCHA 3 KOPMOBOIT
YaCTUHW, LLNSXOM BIAKPUTTSA CTBOPOK 3aAHIX ABepen
niBoi 8 Ta npasoi 9, AKi NpueaHaHi LWwapHipamm
BignoeiaHo 10 Ta 11 Ta 12 Ta 13, BignoBigHO OO0
HaniBpaM 3agHbOI NiBOi NaHeni 6 Ta npaeoi 7.

[ns 3mMeHLWweHHs 1oro KoedilieHTy no6oBoro
onopy, OO enekTpu4Horo aAsuryHa 27 nocTiHOro

a.

CTPyMy nogaeTbcs Hanpyra 6opToBoi Mepexi, nicns
4yoro nouvvHae obeprtaTuca XO4OBUM Ban 28, Akun
OCHaweHun pisbboto. MNMpu obepTaHHi xogoBOro Ba-
ny, xogoBa ravika 29 novvHae nepemiwyBatucb 4O
opuryHa. Ockinbkn 0O X0OoBOiI ranka 29 nig'egHadi
Aaei Tyrm 30 Ta 31, a Apyri KiHUi AKX nig'eaHadi oo
CTBOPOK 3agHix ABepen BignoeigHo niBoi 8 Ta
npaeoi 9, yepes wapHipn 31 Ta 32,HaniBpamn 3aa-
HbOI NiBOi NaHeni 6 Ta npaBoi 7 No4YnHalTL 0bepTa-
TUCb B LWapHipax BignosigHo 14 1a 16, Ta 151 17 Ha
KyT B, y Oik nepegHboi naHeni 1. Ockinbkn pamwu
3agHbOI NiBoi NaHeni 6 Ta npaBoi 7 nig'egHaHi oo
OiyHMX naHenen, niBoi 4 Ta npaBoi 5, Yepes NOB3yHU
3 wapHipamu, BignosigHo 23 Ta 24, i 25 Ta 26 TO
KOB3akuncb Tatpybyactum HanpsmHum 19 ta 20 i
21 Ta 22 6i4Hi naxeniniBoi 4 Ta nNpaBoi 5 CTOPOHM,
MOYHYTb NEepeMillyBaTUCb Ha KyT O, 40 MOJIOXKEHHS
KONM 3afdHi KPOMKM 3a3Ha4yeHux naHenen 3'egHa-
I0TbCA OOHe 3 oaHMM 6e3 3a3opy, Nicns Yoro ABUMyH
27 NOBMHEH BUMKHYTUCh.

Ha puc.6 3anponoHoBaHO BapiaHT 3ararbHOro
BUIMAOY aepOAMHAMIYHOIO (OYproHy.

6.

Pwuc. 6 3aranbHui BUrnsg aepogmHamMivyHoro doyproHy; a.) npy BUKOPUCTaHHI MOBHOMO 06'eMy dyproHy;
6.) Npy YacTKOBOMY 3aBaHTaXeHHi, abo BifCYyTHOCTI BaHTaxy.

Mpwu npogyBaHHi MakeTHOI Mogeni y macwTabi
1:10 y aepoavHamiuHin Tpybi Oyno BWsIBNEHO, Y
nepwomy Bunagky puc. 4 "A" nnasHuin, 6e3nepeps-
HWK, abo NamiHapHW pyx NOBITPAHMX NOTOKIB 3aba-
pBReHnx aumom, y Aapyromy Bunagky "B" nosiTpsHi
NMOTOKM Marnu namiHapHUn pyx nue Jo KiHusi 6oko-
BUX CTIHOK QDyproHy, nicrns 4oro BOHM BigpuBanuchb

Bi, PyproHy i yTBOproBanu BeNuKy TypOyneHTHICTb
NoBITPAHMX MOTOKIB. [Npu NpoBeAeHHi BUNpobyBaHb
npu posKpUToMy aBTOYProHi TacknageHomy, BuU-
ABUNAach pisHULA He MeHwe, K 0.5 ognHuub, 3 4Yoro
MOXIMBO MNPUMYCTUTK, LWO OYiKyBaHa eKOHOMIA
nanbHOro cknage He meHw 12%.

Crniucok eukopucmaHoi nimepamypu:

1. http://amonov.livejournal.com/135457.html

2. http://lema-rus.ru/netcat_files/userfiles/Prezentatsiya_Aerodinamicheskie furgony.pdf

3. http://www.mitchell-auto.ru/news/2/mercedes-benz-gotovit-aerodinamicheskij-komplekt-dlja-

gruzovyh-avtopoezdov.htmi

4. http://reno-symbol.ru/texty/forma-i-aerodinam.html.

BoHdapee C.I"., PsicHa O.B. AapoduHamuyeckue aemoghyp20Hbl

B daHHOU cmambe 3ampOHymbl 80MPOChI M08bILUEHUST 3¢hgheKkmuBHOCMU 3KCryamayuu asmomo-
bunbHO20 mpaHcropma fpu rnepeso3ke epy308 Ha bonbuwue PaccmosHUS MPU 8bICOKUX CKOPOCMSIX.

BbisigerieHo, 4mo 0OHUM U OCHOBHbIX rymel Mo8bIuEeHUsT 3KOHOMUYHOCMU C 0OHOBPEMEHHbIM y8erslu-

yeHUeMm ckopocmu repedsuXeHuUsT asmoghypaoHos, be3 ysenudeHuss MowHocmu Osuzameris, sensgemcs
YMEeHbUWeHUe aspo0uHaMu4ecKo20 COMpomuesieHuUs, nymém yMeHbWeHUs KoaghguyueHma 510608020 Co-
npomueneHusi. A3poduHamuyecKoe cornpomueneHue asmomoburiss 06ycroeneHo 08uxeHUeM nocriedHezo ¢
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HeKomopoU omHOCcUMesibHOU CKOPOCMbIO 8 OKpyXatouwiel 8030ywHou cpede. Cpedu gcex curs, cocmassis-
rowux conpomuesrieHue 08UXEHU0 asmomobusis, ykasaHHas cuna ripedcmasngem Haubonbwul uHmepec 8
KOHMeKcme gospacmarowjux ckopocmeu O8UXEHUSI mpaHCropmHbIX cpedcma. YKe rnpu ckopocmu d8uxe-
Husi 50 — 60 km/uac. asapoOuHamu4ecKoe corpomussieHue npesbiwaem byt Opyayro cusy cornpomuesrie-
Husi guXKeHU0 asmomobusis, a Ha ckopocmsx 100 — 120 km/4ac. npesocxodum ece Ux emecme 83simble.
AspoduHamuyeckoe cornpomuerieHue asmomMobusribHbIX QypaoHO8 MOXHO npedcmasumb KakK CyMMy He-
CKOJIbKUX e20 cocmassisirowux, K KomopbiM criedyem omeecmu 8 nepsyro o4epedb KoaghghuyueHm 106080-
20 conpomueneHus.Om eenuyuHbl KoaghepuyueHma 10608020 cornpomuerieHUss asmoghypaoHa 8 npsimMoul
3asucuMocmu Haxo0umcs Ko/u4ecmeo pacxodyemMo20 uM monsuea, a 3Haqyum u obujue 3ampamsl Ha re-
peeosky epysa. [losmomy KOHCmMpyKmMopbl 8cex ¢hupmM-ripousgodumerneli asmomMobusibHOU MexXHUKU ro-
CMOSIHHO MbiMarmcs CHU3UMb KoaghgpuyueHm 0608020 cornpomueneHusi ceoux uslenud. [ns nyduwux
06pa31,08 cospeMeHHbIX asmoghypaoHo8KoaghguyueHm 10608020 CONMPOMUBIIeHUsI COCMassisiem 8e/IUYUHY
nopsidka 0,6 — 0.9.KoagpgpuyueHm 10608020 COMPOMUBIEHUS B03MOXHO CYUECMBEHHO YMEHbUWUMb,
YMEHbWUB 30HY PaspsKeHuUsi 8 KOPMO8oU Yacmu,miymém cMeweHuUs1 3a0HuUx Yyacmel 6OKO8bIX CMEHOK K
rpodosbHOU MI0CKOCMU CUMMEMPUU asmodghypeoHa, npu 3mMoM KOPMO8bie 3a2Py304Hble O8ePHbIE PoeMbI
cMecmsimcsi 80 BHYMPEHHIOK Yyacmb asmogbypaoHa. BrioriHe o4esudHo, ymo crnedcmeuemM makol mpaHc-
opmayuu s8515emcsi yMeHblWeHUe r1051e3H020 obbema asmoghypaoHa opueHmupogoyHo Ha 20-30 npo-
UeHmMos, 0OHaKo, KaK rokasbieaem rpakmuka, MakcumarbHblli 06bemM asmogypaoHO8 06bIYHO UCOMb3Y-
emcs nuwb Ha 50-80 npoyeHmos. [Nony4yeHue MakcumaribHO20 0bbeMa 803MOXHO ycmaHo8Kol 60K0o8bIxX
cmeH asmogbypaoHa 8 UCXOOHOE IOTOXEHUE.

lpu npodyexke makemHol modenu e macwmabe 1:10 8 aspoduHamudeckol mpybe, 6bi10 8bISIBIIEHO,
4Ymo 8 crly4ae CO CJIOKEeHHbIMU BOKO8bIMU naHensiMu, 08uXeHuUe 8030YWHbIX MOMOKO8, OKpaweHHbIX Obl-
Mom, Habnrdanock rasHoe U HerpepbIBHOE, 8 Cilyvae C PackpbiMbiMU 6OKO8bIMU nMaHensaMu, 8030yUWHbIE
1oMoKU uMesnu jlaMuHapHoe 08UXeHUe moJsibko 00 KOHUa BOKOBbIX CMEHOK hypa20Ha, rocre 4yezo, 8 KOp-
Mool Yacmu OHU ompbiganucb om hypaoHa u obpa3sosbiganu 60snbwWyo mypbyneHmMHOCmMb 8030y WHbIX
rmomokos. [lpu nposedeHuu ucnbimaHul rpu packpbImMoM asmoghypaoHe U CIIOXKEHHOM, pa3Huua Koaghgu-
yueHmos nobogoeo cornpomuesrieHusi okazanaco okono 0.5 eGuHul, u3 Yeeo criedyem, 4mo peasibHas 3Ko-
HoMusi moriniuea cocmasum He meHee 15%.

Knrodeenble crioea: aspoOuHamuKa, conpomusrieHue 8o30yxa, pacxod moriuea, (hypaoH.

Bondarev S., Ryasna O. Aerodynamic commercial vehicles

The article discusses the issues of increasing the efficiency of motor transport operation for the car-
riage of goods long distances at high speeds.lt is revealed that one of the main ways of increasing the effi-
ciency with simultaneous increase in the speed of movement of the RV, without increasing engine power is
to reduce aerodynamic drag by reducing the shape factor or drag coefficient. Aerodynamic resistance of the
vehicle due to the movement of the latter with some relative velocity to the surrounding air. Among all forces
that compose the resistance to movement of the vehicle, the specified power is of the greatest interest in the
context of increasing vehicle speeds. Already at speeds of 50 — 60 km/h. aerodynamic resistance exceeds
any other force of resistance to movement of the vehicle, and at speeds 100 — 120 km/h. exceeds all of them
put together. The aerodynamic drag of road vans can be represented as a sum of its components, which
should be given primarily resistance form.The value of the drag coefficient of the van in direct proportion is
the amount of spent fuel to them, and hence the overall cost of shipping. Therefore, the designers of all the
firms of automotive manufacturers are constantly trying to reduce the drag coefficient of their products. For
the best in contemporary vans the drag coefficient is on the order of 0.6 — 0.9.The drag coefficient may sig-
nificantly reduce by reducing the zone of suction in the aft, by moving the rear parts of the side walls to the
longitudinal plane of symmetry of the camper, aft of the boot door openings will move to the inner part of the
van. It is obvious that the result of this transformation is the reduction of useful volume of the van by approx-
imately 20-30 percent, however, as practice shows, the maximum volume of the RV is normally used only by
50-80 per cent. Getting the maximum amount possible by the installation of the side walls of the van to its
original position.

When blowing breadboard model in scale of 1:10 in a wind tunnel it was found that in the case of the
folded side panels of air flow, colored smoke was observed smooth and continuous, in the case with open
side panels, air flow was laminar motion only until the end of the side walls of the van, and then, aft they
broke away from the van and formed a great turbulence of air flow. When tested in an open van and folded,
the difference of coefficient of head resistance was about 0.5 units, which means that the real fuel savings
will be at least 15%.

Key words: aerodynamics, air resistance, fuel consumption, van.
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