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AVTOMOBILLARNING EKSPLUATATSIYON YONILG’T SARFIGA
AVTOMOBIL YO’LLARINING SIFATI TA’SIRINI ANIQLOVCHI
MATEMATIK MODELNING TAHLILI

Nishonov Farhod,Axmedov Murodjon, Razakov Alisher,
o 'qituvchi, Namangan muhandislik-qurilish instituti

Anotatsiya. Avtomobillarning ishlab chigaruvchilar tomonidan berilgan
yonilg’l sarfi deyarli ideal sharoyit uchun beriladi. Ekspluatatsiya jarayoni
davomida avtomibilning yonilg’l sarfi yo’llarning holatidan o’zgarishi kuzatilgan.
Shu o’rgarishni aniglash magsadida juda ko’plab emperik va nazariy modellar
shakillantirilgan, shularning orasida mukammali HDM-1V modelini ushbu
maqolada ko’rib chigamiz.

Kalit so’zlar: Yonilg’l sanfi, HDM-IV, xalgaro ravonlik indekisi,IRI,
Yonilg’l samaradorlik.

AHHoOTaumsl. JlaHHbIE O pacxojie TOIUIMBA MPOU3BOAUTEISIMUA aBTOMOOUIIEH
JIlaHbI JIJIs1 TIOYTH WACAIbHBIX YCIOBUM. B mpoliecce skcrutyatanuu HaOIr01aJ10Ch
HN3MCHCHHUC pacxo/Ja TOILIMBa aBTOMOOWJISI B 3aBUCUMOCTU OT COCTOSIHUS pi{e]0]0) I
Jns  ompexaenieHuMs ATOrO  HCCIENOBaHUS ObUIO pa3pabOTaHO MHOXKECTBO
OMIIMPHUYCCKHUX N TCOPCTHUCCKHX MOI[GJIGﬁ, cpcan KOTOPBIX MBI PACCMOTPHUM
moxeins HDM-1V B otoii craThe.

KiawueBble ciaoBa: kmacc TtoruBa, HDM-IV, mexayHapoaHblii HHIEKC
tekydectH, |IRI, TormMBHAs SKOHOMHYHOCTb.

Abstract. The fuel consumption given by the manufacturers of cars is given
for almost ideal conditions. During the operation process, the fuel consumption of
the car was observed to change depending on the condition of the roads. Many
empirical and theoretical models have been developed in order to determine this
study, among which we will consider the HDM-IV model in this article.

Key words: fuel class, HDM-IV, international fluidity index, IRI, fuel
efficiency.

Avtomobil yo'llarini rivojlantirish va boshgarish (HDM) IV modeli Jahon
yo'llari assotsiatsiyasi tomonidan 1995 vyildan beri xalgaro tadgiqotlar bilan
birgalikda ishlab chigilgan. U turli xil yo'llarni qurish va texnik Xizmat
ko'rsatishning narxini giyoslashda maslahatchilar, kredit agentliklari va davlat
idoralarida keng qo'llaniladi. HDM-IV-da yo'ldan foydalanish samarasi
avtotransport transportining umumiy narxini tavsiflaydi. Yoqilg'i iste'moli (xarajat)
yo'l harakati ta'sirining eng muhim tarkibiy gismlaridan birini 0'z ichiga oladi.

HDM-1V'dagi yoqilg'i sarfini tagsimlash mexanizmi 1998 yilda ishlab
chigilgan (Biggs, 1988) Avstraliya Yo'l Kengashining yoqilg'i iste'moli modelidan
(ARFCOM) olingan. ARFCOM modellarining yonilg'i sarfiga bo'lgan yondashuvi
"Adabiyotlarni tahlil gilish" 2-bo'limda ko'rsatilgan. Ushbu bobda ushbu ishda
kalibrlangan eng zamonaviy HDM-IV vyoqilg'i iste'moli modeliga e'tibor
garatilgan.
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HDM-IV yonilg'i iste'moli modeli avtomobilning yonilg'i sarfini
avtomobilning harakatlanish kuchini, aksessuarlarni va dvigatel ishgalanishini
yengish uchun zarur bo'lgan quvvatiga mutanosib ravishda hisoblab chigadi (5.1 a/
b tenglama).
1000

IFC = f(PtrﬁPaccs + Peng) -, *max(a,§ * Pum * (1 + dfuel)) (1)
Bu yerda : IFC- soniyalik yoqilg’l sarfi (mL/s)
P,,,- umumiy quvvat kVt
a- TV salt rejimdagi holatidagi yoqilg’I sarfi(ml/s)
dryer- YOQilg'ini tigilib golish ogibatida ortiqcha yoqilg'i sarfi
- dvigatelning samaradorligi(ml/kVt/s)

v - transport vositasining tezligi (m/s)

Umumiy quvvat quyidagicha hisoblanadi:

P
Piot :eTtlrt""Paccs"i'Peng (2)

Bu yerda Ptr- garshilik kuchlarini yengish uchun talab gilinadigan quvvat,

Paccs - bu dvigatel aksessuarlari uchun talab gilinadigan quvvat,

Peng — dvigatelni ichki ishgalanishini engish uchun talab gilinadigan quvvat.
edt- harakatlanish samaradorligi;

Aktiv quvvat Ptr transport vositalarining harakatiga garshilikni engish uchun
zarur bo'lgan quvvatni anglatadi. U beshta qarshilikdan iborat: aerodinamik
tortishish qarshiligi, siljish qarshiligi, gradyan qarshiligi, egrilik garshiligi va
inersiyal garshilik. Aksessuarlarning garshiligi Paccs, sovutish vintelyatori, rul
kuchaytirgich, konditsioner, alternator va hokazo kabi avtomobil aksessuarlarini
ishlatish uchun zarur bo'lgan quvvatni belgilaydi. Ichki dvigatel ishgalanishi Peng
- bu dvigatelning ichki ishgalanishini engish uchun sarflanadigan quvvat darajasi
va dvigatel tezlik va boshga dvigatel parametrlari bilan bog'lig. (Bennett va
Greenwood, 2003a). (Michelin, 2003) engil avtomobilda sarflanadigan mexanik
energiya va transport vositalarining tezligi o'rtasidagi munosabatni keltirib chigardi
(1-rasm). Fagat aerodinamik tortishish, ichki ishqgalanish va prokat qarshiligi
munosabatlarga kiritilgan. Transport vositasining soatiga 113 km tezlikda energiya
sarfining gariyb 50% aerodinamik tortish, 25% ichki ishgalanish va 25% prokat
garshilikdan keladi.
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1-rasm Yo'lovchi avtoulovida bargaror tezlikda energiya tagsimoti (Mishel, 2003)

Anigrog'i, HDM-IV vyonilg'i iste'moli modeli mexanik va empirik yonilg'i
sarflash modelidir. Mexanik gism shundan iboratki, u barcha haydash garshiligini
transport vositasi va haydash konfiguratsiyalari asosida modellashtiradi, empirik
gism shundan iboratki, model koeffitsientlari turli tajribalar orgali aniglanadi va
mahalliy go'llanilishdan oldin kalibrlashni talab giladi.

Dvigatel tezligi parametrlari (al, a2, a3, a4) Chatti (Chatti & Zaabar, 2012)
tomonidan Michigan shtatining magistral holatiga gadar sozlangan.

Fr harakatlanuvchi qarshilik termini, yo'l-transport vositalarining o'zaro
ta'sirining xususiyatlarini tavsiflaydi. Qatlamlarning ravonlik va tuzilishi, xalgaro
ravonlik indeksi (IRl) va qum yamalar to'qimalarining chuqurligi (Tdsp) bilan
o'lchanadi. Asfalt qoplamasi Benkelman Beam Rebound Deflection (DEF)
tomonidan belgilanadi, unda yo’lning strukturaviy xususiyatlari va qat'iyligi
tasvirlangan. 2-jadval Fr harakatlanishga qarshilik ko'rsatishda standart
parametrlarni gabul gilishni ko'rsatadi; al, a2 va a3 mos ravishda qum yamoq
to'gimalarining chuqurligi (Tdsp), ravonlik (IRI) va Benkelman Beam Rebound
deflektsiyasi bilan bog'liq bo'lgan koeffitsientlardir.

1-Jadval.
Dvigatelning tezlik modelinini parametrlari
TV turi Chatti va Zaabar
251 a; as Ay

Motasikil 720.05 0.868 0.2006 -0.0007
Kichik yengil

avtomobil(YA) 720.05 0.868 0.2006 -0.0007

O’rtacha YA 720.05 0.868 0.2006 -0.0007

Katta YA 595.73 7.311 -0.2845 0.003
Light delivery car 595.73 7.311 -0.2845 0.0033
Light vehicle 982.37 3.6701 -0.1331 0.0019
Kichik yuk
avtomobili(YuA) 720.05 0.868 0.2006 -0.0007
O’rtacha YuA 550.08 -3.0722 0.3795 -0.0018
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O’g’ir YuA 799.6 -5.3791 0.2077 0.00006
Egarli avtopoyezdlar 799.6 -5.3791 0.2077 0.00006
Mikro avtobus 799.6 -5.3791 0.2077 0.00006
Light bus 799.6 -5.3791 0.2077 0.00006
O’rtacha Avtobus 799.6 -5.3791 0.2077 0.00006
O’g’ir avtobus 799.6 -5.3791 0.2077 0.00006
Coach 799.6 -5.3791 0.2077 0.00006
2-Jadval.
Egiluvchan va qgattig qoplama uchun Fr modelining CR2 ning parametrlari.
Qoplama 2500 kgdan kam 2500kgdan yuqori
turi a, a, a, as a aq a, as
Asfalt 0.5 0.02 0.1 0 0.57 0.04 0.04 1.34
Beton 0.5 0.02 0.1 0 0.57 0.04 0.04 0
Adabiyotlar ro’yxati

PazokoB A. . u ap. JATUYMK VYPOBHA TOIUIMBA //YHusepcym:
texHudeckue Hayku. — 2021. — T. 12. — Ne. 93. — C. 80-82.

Pazokos, A. 4., AGayranues, 1. O., Humonos, ®@. 3. V., Exy66exkos, 111. T.
V., Maxmynos, A. A. V., & Axmenos, M. M. (2021). IATUHUK YPOBHA
TOIUUIMBA. YHuBepcyMm: TexHuueckue Hayku, 12(93), 80-82.

Sarvar, . (2021). Application of Intelligent Systems in Cars. International
Journal of Innovative Analyses and Emerging Technology, 1(4), 78-80.
Nmomnazapos, C. K., AOnmyranumes, III. O., PaxumkonoB, A. A., &
Kypaboes, JI. H. (2021). YUACTHUE OBIIECTBEHHOCTHU B
OBECIIEYEHMH BE3OITACHOCTHU ABWXEHWA. Oxonomurka u coyuym,
(5-1), 939-942.

[TonsonoB, A. C., Hacpunnunos, A. 1II., & Mmomuazapos, C. K. (2021).

CBOMCTBA 3BYKOIIOT'NTOAIOINX MATEPUAJIOB HA
I[TOJINMYPETAHOBOU OCHOBE. I'masuwiit  peoakmop:  Axmemog
Caiipanbex Maxcymosuy, 0-p mexH. Hayk, 3amecmumend 2lA8HO20

pedaxkmopa. Axmeonabues Pacyn Mazcomeoosuuy, xano. mexH. Hayk, Unenvl
pedarkyuouHol Koanreeuu, 18.

Adashboyevich, M. J., Qoviljanovich, I. S., Abduvali o’g’li, 1. H., &
Xabibullaevich, X. U. (2021). Modern Technology Of Surface Hardening
Applied To Parts Of The Car. NVEO-NATURAL VOLATILES & ESSENTIAL
OILS Journal| NVEO, 2673-2676.

Nmomnazapos, C. K., Hacpugaunos, A. 1., & MynaBBapxonos, 3. T. (2021).
[TPUMEHEHUE MHTEJUJIEKTY AJIBHBIX CUCTEM B
ABTOMOBWJIAX. Oxonomuka u coyuym, (5-1), 933-938.

Sarvar, I, Abdujalil, P., Temurmalik, A., & Jahongir, K. (2021).
OPERATING CONDITIONS OF TRUCKS AND THE SAFETY OF THE

ISSN: 2181-3558



JOURNAL OF INTEGRATED EDUCATION AND RESEARCH

10.

11.

12.

13.

14.

15.

16.

17,

18.

~ 7T

OCTOBER

2022 | #1(5)

TRANSPORT PROCESS. Universum: mexnuueckue nayku, (6-5 (87)), 42-
45,

Sarvar, I., Azizbek, N., Behzod, S., & Raxmatillo, R. (2021). RESEARCH
OF ADHESION STRENGTH OF COMPOSITE EPOXY MATERIALS
FILLED WITH MINERAL WASTE OF VARIOUS
PRODUCTIONS. Universum: mexuuueckue nayxku, (6-5 (87)), 33-35.

Sarvar, I, & Zokirxon, M. (2021). ROAD TRANSPORTATION
ACCIDENTS WITH PARTICIPATION PEDESTRIANS. Universum:
mexnuueckue nayxu, (5-6 (86)), 62-65.

boitnagaes, M. b. V., MynasBapxonos, 3. T. V., ManpaxumoB, A. M., &
HNmomnazapos, C. K. (2021). TUTICOCOAEPXKAIIME MATEPUAJIBI HA
OCHOBE MECTHOI'O " BTOPUYHOI'O CbIPbA B
Y3BEKHNCTAHE. Universum: Texundeckue Hayku, (3-2 (84)), 26-29.
Adashboevich, M. J., Qoviljanovich, I. S., & Fazlitdinovich, S. F. (2020).
Collaborative Learning Based on an Innovative Approach. International
Journal of Progressive Sciences and Technologies, 23(2), 690-692.
Xakimjonovich S. R., Qoviljanovich |. S., Samarbekovich S. D.
DEVELOPING EFFECTIVE COMPOSITIONS OF CERAMIC MASSES
FOR THE PURCHASE OF SANITARY BUILDINGS ON THE BASIS OF
LOCAL RAW MATERIALS WITH HIGH PHYSICAL AND
MECHANICAL PROPERTIES //Archive of Conferences. — 2022. — C. 62-
69.

Xakimjonovich, S. R., Qoviljanovich, I. S., & Samarbekovich, S. D. (2022,
May). DEVELOPING EFFECTIVE COMPOSITIONS OF CERAMIC
MASSES FOR THE PURCHASE OF SANITARY BUILDINGS ON THE
BASIS OF LOCAL RAW MATERIALS WITH HIGH PHYSICAL AND
MECHANICAL PROPERTIES. In Archive of Conferences (pp. 62-69).
Xakimjonovich S. R. et al. STUDY OF CHEMICAL STRUCTURE,
COMPOSITION, PROPERTIES AND MECHANICAL ACTIVITY OF
MINERAL RAW MATERIALS IN PURCHASE OF SANITARY
BUILDING PRODUCT //Archive of Conferences. — 2022. — C. 57-61.
Xakimjonovich, S. R., Qoviljanovich, I. S., & Samarbekovich, S. D. (2022,
May). STUDY OF CHEMICAL STRUCTURE, COMPOSITION,
PROPERTIES AND MECHANICAL ACTIVITY OF MINERAL RAW
MATERIALS IN PURCHASE OF SANITARY BUILDING PRODUCT.
In Archive of Conferences (pp. 57-61).

Nmomuazapos C. K., Hacpummuuor A. II. KIIACCUOUKAILINA
OJIEKTPOHHBIX CHUCTEM VIIPABJIEHUA JIBUI'ATEJIEM //I'maBHbIi
penakrop: AxmeroB CalipanOexk MaxcyToBuY, A-p T€XH. HayK; 3aMECTUTENb
TJIaBHOTO penakTopa: AxmeaHaoueB Pacyn MaromenoBud, KaHa. TEXH. HaYK;
Unensl pegakiuonHou kouteruu. — 2022, — C. 34.

Nmomnazapos, C. K., & Hacpunaunos, A. 1. (2022). KIIACCUDOUKALIA
DJIEKTPOHHBIX CHUCTEM VYIIPABJIEHUSA IOBUI'ATEJIEM. I'naBHbIiA

ISSN: 2181-3558



JOURNAL OF INTEGRATED EDUCATION AND RESEARCH

19.

20.

21,

22,

23.

24,

25.

26.

217,

28.

~ 7T

OCTOBER

2022 | #1(5)

penakTop: AxmeroB Calipanbex MaxcyToBud, A-p TEXH. HayK; 3aMECTUTENb
TJIaBHOTO pepakTopa: AxmeanadueB Pacyn MaromenoBuu, KaH/I. TeXH. HayK;
UiieHbl peJakiIMOHHOW Kosuieruu, 34.

MannonoB XK. A. wu gp. TEXHOJIOTMYECKHUE JTIPOLIECCHI
®YHKIIMOHUPOBAHMS  ITPOM3BOJICTBEHHO-TPAHCIIOPTHOM
CUCTEMbI M BOIIPOCBHI UX JIOTUCTUYECKOI'O VYIIPABJIEHUA
//Universum: Texanueckue Hayku. — 2022. — Ne, 6-3 (99). — C. 43-47.
MannonoB, K. A., Mmomuazapos, C. K., Kymaiicunos, [. X. V. &
Kamumos, b. M. V. (2022). TEXHOJIOITMYECKHE ITPOLECCHI
®YHKIIMOHUPOBAHMS  ITPOM3BOJICTBEHHO-TPAHCIIOPTHOM
CHUCTEMBI " BOITPOCHI nx JIOTUCTUYECKOI'O
YIIPABJIEHHMS. Universum: Texandeckue HaykH, (6-3 (99)), 43-47.
Nmomuazapos C. K. m np. CUCTEMA IIOJAYM ABTOMOBUJIEM,
PABOTAIOIINX HA T'A3E //Universum: Texandeckue Hayku. — 2022. — Ne,
5-4 (98). — C. 37-42.

Nmomnazapos, C. K., MynaBBapxonoB, 3. T. VY., OramukoB, M. b., &
Komuposa, O. A. K. (2022). CUCTEMA TIOJAYM ABTOMOBUJIEM,
PABOTAIOUINX HA T'A3E. Universum: texuudeckue Hayku, (5-4 (98)),
37-42.

Adashboyevich M. J. et al. Modern Technology Of Surface Hardening
Applied To Parts Of The Car /NVEO-NATURAL VOLATILES &
ESSENTIAL OILS Journal| NVEO. — 2021. — C. 2673-2676.

Adashboyevich, M. J., Qoviljanovich, I. S., Abduvali o’g’li, 1. H., &
Xabibullaevich, X. U. (2021). Modern Technology Of Surface Hardening
Applied To Parts Of The Car. NVEO-NATURAL VOLATILES &
ESSENTIAL OILS Journal| NVEO, 2673-2676.

baitbo6oes, H. I'., beimos, H. B., bopeiues, C. H., Myxamenos, K. M.,
Paxmonos, X. T., AxGapos, III. b., ... & PembanoBuy, I'. K. (2019). HaBecHas
cernapupyrolas MaliiHa.

Gulomovich, B. N., Tojiyevich, R. H., Almuhanovich, K. A., & Batirovich,
A. S. (2018). Justification of parameters of the running wheels of the
preseeding soil tillage assembly. European science review, (5-6), 279-282.
baitbo6oe, H. I'., Myxamenos, XK. M., & XamzaeB, A. A. (2015).
OnTuMu3zanus pacrnpe/iesieHus] MOTOKA SHEPruy K BPaALAIOIIMMCS 3BEHBSIM
MaIllHBI TUISt yoopku TonmuHamMOypa. Becmuux Psazanckoeo
20CY0apCmeeHHo20  A2POmMexHON0cUYecKo20  yHusepcumema  um. 114
Kocmuiuesa, (2 (26)), 31-35.

boiibo6oes, H. I'., Paxmanos, /I. O., & Xam3zaes, A. A. (2013). O6ocHoBaHMNE
BIIMSIHUSL TIapaMeTpPOB MalllMHbI-cenaparopa Ha 3(P(EeKTUBHOCTH cemnapaiuu
ouBbI. Medicoynapoonwiti nayuno-ucciedosamenvckut sxcypuar, (5-1 (12)),

93-96.

ISSN: 2181-3558



OCTOBER

JOURNAL OF INTEGRATED EDUCATION AND RESEARCH it
2022 | #1(5)

29. Pazoxkos, A. ., A6ayranmes, 111. O., Humonos, ®@. 3. V., Exy66ekos, I11. T.
V., Maxmynos, A. A. V., & Axmenos, M. M. (2021). JATUUK YPOBHA
TOIINIMBA. Yuusepcym: mexnuueckue nayxu, 12(93), 80-82.

30. Xacanos, A. C., Cupoxos, T. T., YTkuposa, I1I. 1. K., & Myprozaesa, M. M.
K. (2021). HccnemoBaHnwe BIUSHHS  XJIOPUIOBO3TOHOYHOTO  OOKHTa
nepepaboTKU MeHBIX NMuTakoB. Universum: TexHuueckue Hayku, (3-1 (84)),
88-91.

31. Okynes, A. U. (1977). UccnenoBanue u pa3paboTKa TEXHOJIOTUU U3BJICUCHHUS
[BETHBIX METAJIJIOB U3 METAJUTyPTUYECKHUX ITUIAKOB.

ISSN: 2181-3558



