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Y pobomi npononyemucs aneopumm 0iacHOCmMy8anHs MexHiuH020 CIMAaKy azpe2amie ag-
Momo06inA 3a 3MiHOW0 IHOUKamopHoi eumpamu nanusa 8 % i 6 1/ 100 km, axa sumpavaemvcs
Ha Mexauiuny pooomy 6 08uyHi, mpaHcMicii, 8 niogicyi i Ha MpPaHCnOpmHy pooomy.

Knrwowuosi cnoea: sumpama nanusa, KKJ/[ asmomobins, odiacnocmuxa agmomooinis,
YMO8U eKCnyamayii, enepeemuyHull Oaianc, 8mpamu enepeii, arzopumm 0iaeHOCMY8aHHSL.

AHaJi3 gocaiakensp i myoaikaniii. Po3BUTOK aBTOMOOUTEHOT TEXHIKU B HANPSMKY BH-
MyCKY aBTOMOO1IIB, MiABUILEHHS 1X SIKOCTI, HAIIHHOCTI 1 TOBrOBIYHOCTI OJTHOYACHO BHUMArae i
3aCTOCYBaHHS HOBHUX METO/IIB 1 A ITOPUTMIB JIarHOCTYBaHHS.

B nmpomeci po6otu aBToMmo6iitst 3 100% eneprii manuBa npudiauszao 33% BHTpadaeThCs
Ha BUNYycK 1 35% - Ha oxonomxkeHHs. 3 32% pewmTn nanuBa 6iu3bko 10% BUTpavaeThes Ha
HACOCHI 1 MeXaHI4Hi BTPaTH B JBUTYHI, CTUIBKM K Ha BTpaTu B TpaHcmicii. YacTuHa eneprii
najauBa BTPAyvaeThes B Kosecax 1 miaBicku aBToMoOins. 3aransHuii KKJ[ aBTomobinsa (I'A3
31029) npu cepeaHix yMoBax ekcrutyarariii gopisHioe mpudausHo 0.062 ... 0.065. [1]

3MiHa TEXHIYHOTO CTaHy BY3JIIB 1 CUCTEM aBTOMOOIJIS MPHU3BOAUTH IO MiABUIICHUX
BTpPAT €HEeprii, 0 B MiJICYMKY 301JIbIIIye BUTPATy MaJMBa 1 3HIKYE IMOTYXKHICTh aBTOMOOLIIS.
SIK1110 TPOBOUTH KOHTPOJIb BTPATU €HEPrii B KOXKHOMY arperari aBToMo01Jis, TO IO BUTPATi
naJiiBa MOXHA J1arHOCTYBATH HE TIIBKH 3arallbHAN CTaH aBTOMOOLIS, aje 1 JIOKali3yBaTH He-
CIPaBHICTb 10 arperaram.

OCHOBHI IPUHIIUIIH OIIHKH NAJIMBHOI EKOHOMIYHOCTI 1 HOpMYBaHHS BUTPAT I1aJIMBa 3a-
KJ1aieHi B po0oTi [ 1], ae 3 mo3uilii CHCTEMOTEXHIKH 1 €HEpreTUYHOTO MiAXO0AY PO3TIISHYTI KOHC-
TPYKTHBHI 1 eKCIUTyaTaniiHi mapameTpu e()eKTUBHOCTI poOOTH TPAaHCTIOPTHUX 3ac00iB

B po6ori [2] HaBeAeHO METOAMKY OI[IHKY TEXHIYHOTO CTaHy aBTOMOO11s 31 3MiHK KK/
aBromoOuns B oMy 1 KKJI ckimagoBux arperariB (IBUT'YHA, TpaHCMICI, MIJABICKU 1 KOJIC).
Hageneno 3anexnocTti po3paxyHky KKJI aBTomoOu1s 1 arperatiB Ha 10po3i 1 IpU CTEHIOBUX
BUIIPOOYBaHHSX Ha OiroBux 6apabaHax.

B po6orti [3] HaBeeHa MeTOMKA PO3paXyHKY BUTpATH MajiBa, 3aCHOBaHA HA BU3HA-
YyeHH] 4-X KoeQileHTIB KOpUCHOI Aii: iHankaTtopHoro 1 mexanigyHoro KKJI nsuryna, KK/ tpa-
HCMicii 1 KOJIICHOTO MeXaHi3My (KoJieca 1 miABICKH).

B po6oTi [4] mponoHyeThCSI BUKOPUCTOBYBAaTH HOBUM METOJ pO3paxyHKy BUTpPATH Ia-
JMBa B IpOIleCi TlarHOCTyBaHHA Ha CTeH/ 3 6iroBuMu GapabaHamu, a B poOoTi [5] HaBeneHO
METO/I 11arHOCTYBaHHS 3 1HAMKATOPHOI BUTPATH MaJMBa B OKPEMHUX arperarax aBTOMOOLUI.

ITocTanoBka npodjemu. Meroro poOOTH € MoAajblle BAOCKOHAJIEHHS METOIMKHU Ta
po3pobKa aJirOpUTMY J1aTHOCTYBAaHHS TEXHIYHOTO CTaHy aBTOMOOLUIS 31 3MIHHM 1HJAMKATOPHOL
BuTpatH nanusa i KK/I aBromobins.

Jlyig BupilieHHs 11i€l MeTu OyJiu 3alIpONIOHOBAaHI MaTeMAaTUYHI 3aJIEKHOCTI Ta aIrOPUTM
PO3paxyHKy 1HAMKATOPHOI BUTPATH MajKBa 1 Koe(ili€HTiB KOPUCHOI /ii aBTOMOO1JIS 1o arpe-
ratam (1HAMKATOPHUHN 1 MEXaHIYHUI JBUTYHA, TPAHCMICIT Ta Mi/IBICKH aBTOMOOLIIs).

Pe3yabTaTh AocaiizkeHHA. 3HAI0YM Macy aBTOMOOLUIS, TOPOKHBO-TPAHCIIOPTHI YMOBHU
poOoTH 1 BUTparta najiusa, Mo>kHa Bu3HaunTu 3aranbHuil KK/ aBromo61ns [3] 3a dopmynoro:
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ne M, — Maca aBToMoO11s, KT; Ky — KOe(iIlleHT JOPOKHIX YMOB eKcruryaranii; H, — Hrk4da
TEMIOTa 3rOpaHHs HanuBa, KJIK/KT; pm — WIIIBHICTh ManuBa, r/cm>; Q — BUTpaTa NauBa,
1/100xMm.
Hanpuknaz, ns 1oi kareropii gopir npu M, = 1600 kr, Ky = 0,13 m/ ¢, H, - pn = 32560
kJx, Q=7,6 1/ 100 km.
~100-1600-0,13
e 32560 7,6
3anexHicTh (1) IPOMOHYETHCSI BAKOPUCTOBYBATH OIIHKH €()EKTUBHOCTI pOOOTH aBTO-
MOOIJIs Ha TOPO3i.
3arabHU aJTOPUTM JIarHOCTYBAaHHS MOXHA MIPEJCTABUTH TaK:
PexomeHy€eThCsI HACTYITHI XapaKTEPUCTUKH J11IarHOCTYBAaHHS aBTOMOOLITIB:
1) [Mopsaok miarHoctyBauHs: 1o cuctemi "OP-JI-YH".
2) MiarHocTryHe 00JaHAaHH: TepecyBHA a0 CTalliOHApHA CTAaHIIisA A1arHOCTHKH.
3) MeTtonu aiarHOCTYBaHHS: OPTaHOJIENITUYHI 13 3aCTOCYBaHHSM HECKJIQTHUX MPUJIAIIB
1 po3paxyHKoBHX MeToaiB. HaykoBuii piBeHb omneparopa-aiarHocTa "0akagaBp-TexXHIK".
4) OcHOBHI KpUTepii €eHePreTUYHO1 OLIHKU TEXHIYHOTO CTaHy: BUTpATa MajiBa, MpuBa-
THi 1 3aranpHuit KK]I arperatis.
[TponoHy€eThCsSI HACTYITHHI aITOPUTM J1arHOCTYBaHHS:
1. Ouinka ymoB po6oTHu aBTomMo0is: jgerki ymoBu (JIY), cepenni ymoBu (CY) it Baxki
ymoBu (BY). Hanani posrnsgaemo cepenni ymoBu (Va = 35 kM / rox).
2. MogemntoBaHHS (iMiTallisi) yMOB poOOTH Ha CTAJIUX PEKUMAX 3IHCHIOETHCS 32 PiBHI-
CTIO CyMapHHUX MOTYXKHOCTEH Ha J10po3i i Ha cTeH . [IoTyXHICTh, 1110 MOTJIMHAETHCS HAaBAHTA-
KYBaJIbHUM IPUCTPOEM CTCHIY Nyop. moBuHHA 10piBHIOBATH (Nin- Nigp.) KBT.
Ha crenni 3 6iroBumu 6apabanaMu BUTpaTa fajinBa BU3HAYAETHCA 32 (DOPMYIIOI0
Q:lOO'(Ga'f5+P6+P’”) /100 km, (2)
Hu P i My M~ Yy
ne (Ps+ Pn)=(Ga-i+G;-i+Pw+Pj-Gs - Fb)— cyma cui onopy Ha 6iroBux 6apabanax, H;
G, — Bara aBromo0ins1, H; G; — Bara aBromo0iis1, o npumagae Ha Oirosi 6apadanu, H; Fs -
KOoe(]ilieHT Onopy KOUEHHIO Kojleca Mo 01roBUx 0apabaHax; #i 1 fa, Hm 1 Hx - BIATOBIIHO, 1HIH-
karopHuii Ta mexaniuauii KKJI neuryna, KK/I Tpancwmicii Ta miBicku aBTOMOO1JIS.
SIkio Gs 1 = Gs - F, Tomi (Ps + Pw) = (Ga - i+ G3 - i + Pw + Pj).
ITpu Va =35 xm / rox Pw = 0.
ITpu 3aranbHOMY JiarHOCTYBaHHI Ha CTeHJII 3 6iroBUMHU GapabaHaMU 7, BU3HAYAETHCS
3a GOpMyIIOI0:

0,084

_100-(G,-f+P;+ P, )
Ma = , 3)
Hy - pp-Q
ne Ps — cuila MeXaHI4YHMX BTpaT B cTeH i, H; P, — cuila, CTBOpIOBaHA HaBaHTAXXyBaJIbHUM IpH-
CTpoeM cTeHay, H.
3anexHICTh (3) NPONOHYEThCS BUKOPUCTOBYBATH ISl OLIIHKHM €(peKTUBHOCTI pOOOTH aB-
TOMOO1JISI HAa TOPO3i.
Po3paxynkoBuii npukian. Burpara namusa s CY - 10,1 1/ 100 kM [5]. 3 dpopmynu
(1) Bu3nauaemo 3aranpuuit KK/I:

~0,6388 0,6388
T 101
Bucnosok: KK]I BianoBigae HOpMi 11 CIIPaBHOTO aBTOMOO1IS.
Busnauenns npuBataux KKJI ams okpemux arperaris:
1. Busnauenns KK/ ingukatopHOTo, €EeKTHBHOTO Ta MEXaHIYHOTO JBUTYHA 3a Gop-
MyJIaMu:

=0,0632.
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Q=K, -5= Kp F . n; =0,0128- 25,44 _ 0,324. 5, = 0,0128-@ =0,142.
7 e 10,1 10,1
) n, 0,142
Tak gk n.=#n. -n_,T0omi 1, =—<=——=0,438.
’7e 77I 77M a }7M 7’]i 0,324
2. KK]I TpaHcMmicii BU3HAYA€THCS 32 (DOPMYIIOIO:
. P 412,67

(13V,+1,025-R,) (1,3-35+1,025-412,67)
3. KK/I miaBicku 00UUCTIOETHCS 32 (POPMYIIOHO:
100- R, - K, B 100-412,67-0,13

B H, pnni-n, M, O - 44000-0,74-0,324-0,438-0,881-10,1
4. 3aranpaunii KK

n, = 0,506

14=0,324-0,438-0,881-0,506=0,063.

AHaJIOT14HI PO3PaxXyHKU BUKOHYIOTHCS, SIKIIO BUTpaTa MajuBa MeHIie ado oupme 10,1
1/ 100 km.

[Tpwu 30inb11enH1 3aransHoi BuTpatu nanusa Ha 10 ... 20% npusatni KK/ 3HMIKYIOThCH,
a IHIMKAaTOPHHUI BUTpATAa MaIKMBa B OKPEMHX arperarax IiIBUILYEThCS.

BucHoBKkM. 3arponoHOBaHO METOJ| JIarHOCTYBaHHsI TEXHIYHOTO CTaHy aBTOOWJIS 3a
3MIHOIO iHAWKATOPHOI BUTpaTu nanuBa B% Ta 11/ 100 KM B JBUTYHI, TpaHCMICIi, MiBICKHU 1 Ha
TPaHCIOPTHY poOoTy. Po3po0ienuii aaroput™M JiarHOCTyBaHHs 3a0e3neuye 00'€KTUBHY OLli-
HKY OCHOBHHX €HEPreTUYHUX XapaKTEPUCTHK 1 MOKA3HUKIB (DYHKIIIOHYBaHHS TPAHCIIOPTHUX
MaIlH.
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Summary

Y. Gorbik Car diagnostics by indicator fuel consumption in units

The development of automotive technology in the direction of the production of cars,
improving their quality, reliability and durability at the same time requires the use of new di-
agnostic methods and algorithms.

The paper proposes an algorithm for diagnosing the technical condition of a vehicle's
units to change the indicator fuel consumption in% and in I/ 100 km spent on mechanical work
in the engine, transmission, suspension and transport work.
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Changes in the technical condition of the units and systems of the car leads to increased
energy losses, which ultimately increases fuel consumption and reduces the power of the car.
If you control the loss of energy in each unit of the car, then the fuel consumption can be used
to diagnose not only the general condition of the car, but also to locate the fault by the units.

The aim of the work is to further improve the methodology and develop an algorithm
for diagnosing the technical condition of a vehicle to change the indicator fuel consumption
and vehicle efficiency. To solve this goal, mathematical dependencies and an algorithm for
calculating the indicator fuel consumption and efficiency of the vehicle and by aggregates (in-
dicator and mechanical engine, transmission and vehicle suspension) were proposed.

The developed diagnostic algorithm provides an objective assessment of the main en-
ergy characteristics and performance indicators of transport vehicles.

Keywords: fuel consumption, efficiency of the car, diagnosis of car, environmental con-
ditions, balance of energy, energy loss, diagnosis algorithm.
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