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BIIJIUB AEPOJUHAMIYHUX ITIOKA3HUKIB HA PAIIIOHAJIBHY JTUHAMIYHY
XAPAKTEPUCTUKY ABTOMOBLIA

3anpononosana YOOCKOHANEHA MemoOUKa GUHAYEHHS PAYIOHANLHOI OUHAMIYHOI XApaKmepucmuxu
agmomo0inie 3 GUKOPUCAHHAM YMOUYHEHO20 MeMOo0y GU3HAUEHHS CUTU AePOOUHAMIYHO20 ONOpY, AKA Oi€ Ha
asmomoobine y npoyeci pyxy, wo IPYHMYEMbCA HA eMRIPUYHILL 3a1edCHOCmI KoeiyicHma 10606020
aAepoOUHAMIYHO20 ONOPY 8I0 WEUOKOCMI PYXY a8MOMOOis.

Knrnwwuwoei ciaoeéa nomyxnicme 08U2yHa, NPUCKOPEHHS A8MOMODLIS, WEUOKICMb A8MOoMOOIs,
OUHAMIYHA XAPAKMEPUCMUKA ABMOMOOINA, AepOOUHAMIYHUL ONiIp.

[MocranoBka mnpodaemu. PamioHasbHE BHKOPUCTAHHS 3amacy IMOTYXKHOCTI JBUTYHA JIO3BOJISIE
3abe3neunTH  ePEKTHMBHUA pPO3TiH aBTOMOOUTI. IluTamHI0O mOOYmOBM palliOHAIBHOI JTHHAMIYHOI
XapaKTEPUCTHKU PO3TOHY aBTOMOOUIS TpHCBsAYeHI mparii Oarathox aBTopiB. OmHAK TpW BU3HAYCHHI
MPUCKOPEHb aBTOMOOIII BUKOPHUCTOBYBaJIach TPAIUIliiiHA METOUKA PO3PAXyHKY aepOJAUHAMIYHOTO OIOPY,

3aCHOBaHa Ha CTAIOMY 3Ha4eHHI KoedimieHTa 1000BOr0 ONOpy CX y BCHOMY Jliana30Hi MIBHIKOCTEH pyXy.

[Npore 3a3HaueHuil KOCPIIEHT € HECTAITNM, 110 JA€ 3HAYHY MOXUOKY MPH BU3HAYCHHI CHJT aSpOAMHAMIYHOTO OTIOpY.
Y naniii cTaTrTi HaBEJCHI PE3yNbTaTH CHHTE3y PAIliOHANBHOI JWHAMIYHOI XapaKTEPUCTHUKU PO3TOHY

aBTOMOOLIIA 3 ypaxyBaHHSIM 3aJI€KHOCTI KoedimieHTa Cx BiJ] IIBUJKOCTI.

AHaJi3 oCTaHHIX J0CTiIKeHb i myOaikaniii Po3po0iieHHIO Ta TOCTIHKEHHIO PaIliOHAIFHOT THHAMIYHOT
XapaKTEPUCTUKH PO3rOHY aBTOMOO1IIB pucBsucHi myoikaiii [1—4]. V mpausx [1] Ta [2] mociimKyBaiuch
palioHaJbHI MIBHAKOCTI PYyXy aBTOMOOLNIB, 3a SKHX 3a0€3MeUylOTbCS BUCOKI JTUHAMIYHI TTOKa3HHUKH
aBTOMOOLNIA. Y mparpix [3] Ta [4] oTpuMmaHa palioHalbHa TUHAMIYHA XapaKTepUCTUKA PO3TOHY aBTOMOOINI,
sIKa 3B’S13y€ MK COOOI0 IPUCKOPECHHS Ta MIBUIKICTh aBTOMOO1IIS:

mey
2= +V
v oV _8ewVy gk )
Codt Bys m, gy v ?
3kF

ne V,;V, — niniiiHe NpUCKOPEHHs i NIBUIKICTh aBTOMOOLIIS;
g = 9,81M/c? — NPUCKOPEHHS BUILHOTO MAIiHHS;
v — Koe(imieaT cyMapHOTO JOPOKHBOT'O OTIOPY;
m, —Maca aBTOMOO1JIs;
8,6 — Koe(ilieHT ypaxyBaHHs 00EpTOBUX Mac TpaHCMicii Ta ABUryHa [5];
U, — mepenaro4ne 9ucio KOpoOKH nepeady;
F — mnomra mo0oBoro nepepizy aBTOMOOLUIS B TIOTIEPEYHIHN TUIOIIUHI (MieIh aBTOMOO1JIS);
k — koedirieHT omopy moBiTps;
C, — KoediIieHT J000BOT0 aePOAMHAMIYHOTO OIIOPY;
p— T'yCTHHA TTOBITPSL.
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8, =1,03+0,05U2 . ()
C

k=—2p. 3

S P 3)

BukopucToByBaHa HHHI METOAMKA PO3PaXyHKY CHIIHM acpOJAMHAMIYHOTO OTOPY PYXY aBTOMOOLISL
po3po0dJicHa Ha MOYaTKy MUHYJIOTO CTOJITTS Y BigoMii mpaiti [6]. 3rigHo i3 3alpOIOHOBAHOK TEOPI€0 CHjla
AePOAMHAMIYHOTO OTIOPY BU3HAYAETHCS K

P, = %vaj . (4)

YV Bkasawuiit mpatii [6] Ta OBIZHUKY [7] BiaMidaeTbes, o koedimieHT C, 3aleXUTh Bia GopMH Tija

Ta 3MIHIOETBCA MPH 3MiHI MBUAKOCTI pyXy. B momanmbmomy sanexsicts Cy  Big mBuakocTi mopasanm,
seaxatoun C = const y BcboMy aiama3soni mBnakocteii pyxy aBromo0iss. Y my6uikarii [8] mokasaHo, mio
3a mpunymennss C = const, BBoauTbCs 3HAYHA MOXHOKA B OLIHIOBAHHS IMHAMIYHHX Ta CHEPreTHYHHX

MOKa3HHUKIB aBTOMOOIA. B pesynbraTi BHKOpPHCTaHHS METOAY MapUialbHUX MPUCKOPEHb Uil BUOIry
aBTOMOOWIIA y Il Tpalli OTpUMaHa eMITiprYHa 3aJeKHICTh KoedimmieaTa J1000BOTO aepOIMHAMITHOTO OIIOPY
BIJ] IIBUIKOCTI

C
C =L, ®)

JIe K — IMOKa3HWK cTymeHs (KoeQilieHT perpecii) B ampoOKCUMYIOUil 3aJieKHOCTI, 10 HaOyBae pi3Hi
3HAYCHHS 3aJIC)KHO BiJl KOHKPETHOTO aBTOMOOLIIS; Cxo — Koe(iIieHT JIOOOBOTO aepoIUHAMIYHOTO OIOpPY
npu V, =1m/c.

Ocxinbky Bennunna C_ Ge3po3MipHa, TO B OAANIBLIOMY IEPETBOPUMO BUPa3 (5) 10 BULISLLY

A
C,=—", 6
ST (6)

ne A, — koeQillieHT, YuceabHO PiBHAN Cxo , aJie SIKUH Mae pO3MIpHICTh (M/C) .

3 ypaxyBaHHSM 3aJie;kHOCTI (6) BUpa3 (4) NepeTBOPUTHCS 0 BUTIIALY

A
P, = TW pFV27E, (7)

w

PesynpTati po3paxyHKy CriIM aepoJuMHaMi4HOTO omopy Py, , BukoHaHOro y mpaui [8] 3a ¢opmymnoro (7)
npu V, =125 xm/rox mst aBromMo6Ls “CrnaByTa”, IOKa3ald 3HIDKEHHS 11 BEJIMYMHU y 6 pa3iB, IOPiBHIOIOYH
3 TPAIUIIIHHUM PO3PAaXyHKOM 3a GopMyJIoo (4).

Cuna aepoIUHaMIYHOTO OTIOpY HalOiJbIlle BIUIMBAE HA AMHAMIKY PO3rOHY aBTOMOOUIA [9]. YTOouHEeHHS
METOAMKH i BU3HAYCHHS MOTpeOye TaKOXK YTOUHEHHs PaliOHAIbHOI JUHAMIYHOI XapaKTepHUCTUKU PO3TOHY
aBTOMOOLIS.

Metoro cTaTTi € OTpUMaHHA yJOCKOHAJIeHOT MUHAMIYHOI XapaKTEpUCTUKH PO3TOHY 3 ypaxXyBaHHSIM
METOAMKH PO3PaxyHKYy aepoAMHAMIYHUX MapaMeTpiB aBTOMOO1Is. 1l BUKOHAHHS MMOCTaBICHOTO 3aBAaHHS
HEOOXITHO BHU3HAYUTH B3a€EMO3AJICKHICTh MK palliOHATBPHUM IPUCKOPEHHSIM Ta IIBHAKICTIO aBTOMOOLIS,
BUKOPHCTOBYIOUH YTOUHEHHUH PO3PaXyHOK CHIIM a€POJHUHAMIYHOTO OIOPY.

Buxiiagennsi o0cHOBHOTo Matepiaity. BuxigHuM piBHSHHAM 111 OTpuMaHHA Bupasy (1) y nparsix [1, 2] 6yno
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Np:Ne‘nTp_N\y_NWa 3

ne Np— yacTka MOTYKHOCTI Ha BELY4UX KOJIECAX, IO BUTPAYAETCS HA PO3TiH; N, — e(DEKTHBHA MOTYKHICTh
ABUTYHA; N, — MOTY)XHICTb, IIO BHTPAYAETHCS HA INOJOJIAHHS CYMapHOro HOPOKHBOrO Omnopy; Ny —
TOTY)KHICTB, 1[0 BUTPAYAETHCS HA MOJOIAHHS aePOJMHAMIYHOTO 01opy; 1., — KK/ tpaHcMicii.

[ToTyXHiCTb, ITI0 BUTPAYAETHCS HA PO3TiH, MOXKe OyTH Bu3HadeHa [ 10] sk

N, =AN, M, =m, V, V,, 9)

ne AN, - 3amac eeKTHBHOI IOTYXKHOCT] JBUTYHA HA PO3TiH aBTOMOOIIISL.

HOTY)KHiCTI:, 10 BUTPAYAETHCA HAa MMOAO0JIAHHA CYMAapHOro J0POXHBOTO OIIOpY,

N\V = P\yva =m,gyV,. (10)

HOTY)KHiCTI:, 10 BUTPAYA€THCA HAa NOAOJIAaHHA CUIIN anO,I[I/IHaMi‘-IHOFO oropy,
Ny =P, V, (11)

abo 3 ypaxyBanHusM Bupasy (7)

w :ATWpFVe?_K' (12’)

N
[Micns migcranoBku Bupasis (9), (10) ta (12) y piBHIHHS OanaHCy MOTYXHOCTEH (8) oTprMaeMo
. A 3
AN, “MNap =m,V,V, =N, “MNap - m,gyV, _Tprva “. (13)
[Ipu piHOMipHOMY pyci aBTOMOOLTS piBHAHHS (13) HabUpae TaKOTO BUTIISAY:

A _
Ne ‘MN1p —m,gyV, _TWPFVS £=0. (14)

Jist po3rony aBToMOOUIS BIA WBMAKOCTI V, 10 V, HEOOXiAHO 30LIbLIMTH €()EKTHBHY MOTYXHICTh
IBUTYHa Ha BenwmduHy AN, . PiBHSHHS OamaHcy MOTYXHOCTEH NMpH MOCSITHEHHI aBTOMOOIIEM MIBHAKOCTI

Val 3AMUIIEMO TAK:

A
(N.+AN,)-n,, —m,gyV, —==pFV, ™ =0. (15)

[TpogiBmn nouineHHe BigHIMaHHS 3 piBHSIHHA (15) piBHsHES (14), oTprMaEMO
_ Aw 3-x 3-k
AN, -, =m,gy(V, —Va)+7pF(Val -v,”) (16)
abo

A - -
ANe My = mag\VAVa +TWPF[(Va +Ava )3 h —VS K]a (17)

ne AV, — 30iiblIeHHs JiHIKHOI LIBHOKOCTI aBTOMOOLNA, 3a0e3neyyBaHe MHUTTEBUM CTYHIHYACTUM

301IbLICHHSM e()eKTUBHOI MOTYKHOCT] ABUTYHA Ha BeTHYHHY AN, .
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AV, =V, -V, (18)
[Ticns migcTanoBku criBBinHOMEHHS (9) B piBHsIHHS (17) 0TpUMaeMo
: _ Aw 3—k 3—x
m, VaVy = mygyAV, +—pF (V, +AV, P =V ™. (19)

Ha pucynky 300paxeHo oTpuMaHy BiAMoOBimHO 10 piBHAHHA (19), po3B’S3aHOTO YHCETHEHUM METOIIOM,
palioHaTbHY AUHAMIYHY XapaKTepucTuKy oporeaBromoOins “IIIPEK”.

30 V,,M/c?
0,1
25 P
g — . 0,25
- - -l o, —
- - —_ .05
- |- - -
>~—— - — =
— l
II/ .- e T S
- - 1,25
. == — —
v — ———15
....... 1,75
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Va, mjc MaKcHMyMY
a
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= /
<1 5 /
0 T T T 1
5 10 15 20 25
Va pan, m/c
0

PamionaibHa 1uHaAMIYHA XapakTepucTruka OponeaBromobins “IIIPEK”:
a — BU3HAYCHHS MaKCUMAIBHOTO MPUPOCTY MIBHIKOCTI; 6 — pallioHabHA JUHAMIYHA XapaKTEPUCTHKA
oponeasromoOins “IIIPEK”

BusHaunTi aHATITHYHUM METOJIOM BEIMYUHY AV, 3 piBHAHHA (19) Baxko. ToMy IepeTBOPUMO OCTaHHE

PIBHSHHS 10 BUTIISIY

gyAV,

m, V.V |1-=
VaVa

j - %pF[(Va NS R (20)
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Jlnd Bumazaky pyXy aBTOMOOLIS 1O JIOPO3i 3 yIOCKOHAJIEHUM IOKPHTTAM 3 HEBEIMKUM 3HAueHHAM \J
MOJKJIMBO IIPUITYCTUTH, L0

AV
g‘:./"—vaao. 1)

Y Takomy pa3i Bupa3 (20) HabupaTume BUTIISLY

. A - _
m,V,V, = TWpF[(Va FAV,) -V (22)
3B1OKH
2m 3 3—x
AV, =3« . V.V, +V, -V, (23)
A pF

BucHoBOK

Y Xomi TPOBENECHOTO JOCHTIDKCHHS OTpPHMaHa METOAWKA BWU3HAYCHHS pAaIliOHATBHOI JMHAMIYHOL
XapaKTEPUCTHKU aBTOMOOWIIB 3 BUKOPHUCTAHHAM YTOYHEHOT'O METOIY OOYHMCIICHHS CHIIH acpOAMHAMITHOTO
OTIOPY, SKa JIi€ Ha aBTOMOOLIB Y TIPOIIECi PYXYy.
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GBPOC)MHGMM'{BCKOZO conpomueiieHusd, Komopas Oelicmeyem Ha asmomoounv 6 npoyecce O08UdICEHUST U
OCHoOebleaemcs  HaA aMnupuquKoﬁ 3asucumocmu Koaqbgbuuueyma 7100606020 aapo@uHamuueCKozo
conpomuesjieHus om cKopocmu O0BUICEHUS ABMOMODUNAL.
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OuHamuyeckas xapakmepucmuka a@mOMO5l/Ul}l, aapoéummuwecxoe conpomuejleHue.

UDC 629.017
M. A. Podrigalo, R. O. Kaydalov, S. A. Kudimov

THE INFLUENCE OF AERODYNAMIC INDICATORS ON THE RATIONAL DYNAMIC
CHARACTERISTICS OF THE VEHICLE

Vehicle dynamism is one of the most important operational features of a vehicle. The speed of
transportation, timeliness of the tasks of delivery of goods to the destination, the total volume of
transportations per unit of time depend on its characteristics.

The rational use of the engine power reserve allows providing the highest level of dynamics and effective
acceleration of the vehicle.

The works of many authors are dedicated to the development and construction of a rational dynamic car
overclocking characteristic, as it enables high dynamic performance of the car.

Aerodynamic impedance of the motor is the factor that has the greatest impact on the energy consumption
of the engine of the car. Therefore, taking into account the aerodynamic force arising from the movement of
the car is an important component in the evaluation of the dynamic and energy parameters of the cars.

The current method of calculating the aerodynamic drag force of a car was proposed at the beginning of
the last century. According to the proposed theory, the aerodynamic drag force is determined by using the
aerodynamic drag coefficient C,, which depends on the shape of the body and varies with the speed of
movement. However, in the future, the mentioned coefficient was assumed to be equal to a constant value,
which in turn introduced a significant error in the assessment of the dynamic and energy performance
indicators of the car.

In this article, the method of determining the aerodynamic force acting on a car in the course of motion is
considered, which is based on the empirical dependence of the coefficient C, of frontal aerodynamic
resistance on the speed of movement of the car. An improved technique for determining the rational dynamic
characteristics of cars using these parameters is proposed. The dynamic characteristics of the “SHREK”
armored vehicle in the range of speeds from 0 m/s to 30 m/s and acceleration from 0 m/s’ to 2 m/s’* are
shown in the graphical form in accordance with the developed methodology for taking into account the
refined parameters of calculation of the aerodynamic resistance force, which acts on the car while driving at
different speeds.

The results of synthesis of rational dynamic characteristics of car acceleration are presented in the
article, taking into account the dependence of the coefficient C, on speed.

K ey wo rds: engine power, vehicle acceleration, vehicle speed, dynamic vehicle performance,
aerodynamic drag.
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