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AHHOMauyus.

lMpobnema u uenb. OueHumMb MUKPOBHYIO 3az2psi3HEHHOCMb Ha Msicornepepabambigaowem
npednpusmuu nocne 0e3uHgeKkyuu ¢ MNPUMEHEHUEM 2eHepamopa Xos00Ho20 mymaHa. OueHumb
aghgpekmusHocmb Memoduku do3uposaHusi descpedcmea npu UCro/Ib308aHUU CMewusaowel cucmemsl
AccuDose, 0ns npueomossnieHuss paboyux pacmeopos 0Oe3uHUUUPYIOWUX U MOWUx cpedcms.
Onpedenume KOHUeHmMpauyuw paboyez2o pacmeopa ucnosb3ysi UHOukamopHsie nosiocku «HYK-100me».
o pe3ynbmamam npoeedeHHbIX Ornbimog (83simue cMbigo8 00 u nocre de3uHgekyuu) damb OUEHKY
aghgpekmusHocmu 8bibpaHHoO20 Memoda.

Memodonoauss. B kadyecmee obwekma uccriedosaHull eblbpaHO Msiconepepabambigarouiee
npednpusimue, pacronoxeHHoe 8 e. KomomHa Mockoseckol obnacmu. Onbimbl rpogodunu 8 uyexe
2omosbix 651100. Cmbiebl bpanu ¢ paboyeao 0bopydosaHusi u pabodux nosepxHocmel, Haxo00sUUXCS 8
npsIMOM KOHMaKkme ¢ chipbeM U 2omoeol npodykuyuel. HccnedosaHuss npoeodusiu Ha OCHOBHble
rnokaszamersnu, omobpaxarujue Mukpobuosoaudeckyro 6e30macHOCmMb MpuU UCMOIb308aHUU IKCIpecc-
mecmoes HINO «AnbmepHamueay.

Pe3synbmamebl. AHanu3 npoesedeHHol pabombsi rokasan CHUXeHue obujeeo 4ucna MUKpObHol
obcemeHeHHocmu Ha obpabambigaembix paboyux MO8EPXHOCMSX Mocre Oe3uHeKkyuu Memooom
X0/100H020 MyMaHa, 4mo O4YeHb 8aXXHO OJ1s 8biryCKa Ka4ecmeeHHO20 U 6e3onacHo20 npodykma.
3aknroyeHue. ObecriedeHue nuuwesoz2o npouzsodcmea aghhekmusHbIMU Memodamu Oe3UuHpeKyuU
HeobxoOumo Onsi CHUXeHuUsi obuwjez20 Konudecmea namogeHHOU MUKPOIopkbl npu npouseodcmee
PodyKmMOo8 XU80MHO20 MPOUCXOXOEHUs, KaK pe3yrbmam, 8binyck 6esonacHol u dobpokadecmeeHHOU
npodyKyuu u oxpaHa 300p08bsi Haces1eHUsl.

Knroyeeblie cnoea: MukpobHas 3a2psisHEHHOCMb, agmomamu4yeckul 0o3amop, UHOUKamopHbIe
rnosiocku, akcripecc-mecm, [lempumecm®, cMewusarwas cucmema, Msconepepabambigarouiee
npednpusmue.
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Abstract.

Problem and purpose. To assess microbial contamination at a meat processing plant after disinfection
using a cold fog generator. To assess the effectiveness of the disinfectant dosing method using the
AccuDose mixing system for preparing working solutions of disinfectants and detergents. Determine the
concentration of the working solution using indicator strips "NUK-100 mg". Based on the results of the
experiments (taking swabs before and after disinfection), assess the effectiveness of the selected method.
Methodology. A meat processing plant located in Kolomna, Moscow Region, was chosen as the object of
research. The experiments were conducted in the ready-made food shop. The samples were taken from
the working equipment and working surfaces that were in direct contact with the raw materials and finished
products. The studies were conducted on the main indicators that reflect microbiological safety using the
NPO "Alternative" express tests.

Results. An analysis of the work carried out showed a reduction in the total number of microbial
contaminations on the treated work surfaces after disinfection using the cold fog method, which is very
important for the production of a high-quality and safe product.

Conclusion. Providing food production with effective disinfection methods is necessary to reduce the total
amount of pathogenic microflora in the production of animal products, resulting in the release of safe and
high-quality products and the protection of public health.

Key words: microbial contamination, automatic dispenser, indicator strips, rapid test, Petritest®,
mixing system, meat processing plant.
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AHHOMauyus.
lMpo6bnema u uenb. Llenbo Hacmosiweeo uccrnedoeaHus 6bin aHanu3 ocobeHHocmel nonynsyul
earsnoselickoeo ckoma 8 pasfudHbix ghedeparbHbIx okpyaax Poccutickol ®edepayuul.
Memodonoeus. Vicmopudeckue U cospeMeHHble Mamepuarsbl o pa3eedeHuU0 ckoma easnioselickol
nopodbl 8 CCCP u Poccutickoli ®elepayuu u3ydanuck M0 creyuanusuposaHHol numepamype,
UHGbOPMaYUOHHbBIM pecypcaM, Ucrofib308aHbl pe3yibmambsl 60HUMUPOBKU MSCHO20 ckoma 8 Poccutickol
®edepayuu 3a 2023 200, Hay4Hble, 3KOHOMUKO-Cmamucmu4yeckue nybrnukayuu 8 omkpbimou rnedamu.
Memodonozauyeckoli ocHogolU uccriedogaHull S18USUCH KOMIIIEKCHbIU CUCMEMHbIU U aHanumudeckul
rnooxoo0ksl.
Pe3ynbmamel. B pesynbmame aHarnu3a 0aHHbIX O pocme MOJIOOHSIKa U COCMOSIHUU 83P0C/I020 CKoma
nopodbl e2annoeeli 8 pas/udHbix ¢hedepasibHbiX OKpy2ax Poccuu ycmaHo8/eHbl peauoHasbHbIe
ocobeHHocmu nonynsayudl.
3aknroyveHue. Pesynbmamel uccnedogeaHull 1036o0uUu onpedeniums peauoHasnbHble 0CobeHHocmu
nonynayul eannoselickoeo ckoma e Poccuu.

Knrodeesnbie cnioga: KpynHbili poeambili ckom, 2asnoselickasi nopoda, bbiku, KOPO8bI, MOTOOHSIK,
JKugasi Macca, ebicoma 8 Kpecmue.
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Abstract.

Problem and purpose. The purpose of this study was to analyze the characteristics of Galloway cattle
populations in various federal districts of the Russian Federation.

Methodology. Historical and modern materials on breeding Galloway cattle in the USSR and the Russian
Federation were studied using specialized literature, information resources, the results of the bonitation of
beef cattle in the Russian Federation for 2023, scientific, economic and statistical publications in the open
press were used. The methodological basis of the research was an integrated systems and analytical
approaches.

Results. As a result of the analysis of data on the growth of young animals and the condition of adult
Galloway cattle in various federal districts of Russia, regional characteristics of the populations were
established.

Conclusion. The research results made it possible to determine the regional characteristics of Galloway
cattle populations in Russia.

Key words: cattle, Galloway breed, bulls, cows, young animals, live weight, rump height.
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AHHOMauyus.

lMpob6nema u yenb. Llenb uccriedosaHusi — onpedeniums ocobeHHoCcmMuU ¢hopMuUposaHUsT ypoxaliHocmu
cyxo020 esewecmea Had3eMHoOU buomacchl COpmo8 03uMol mpumukarne fpu pasHbIX CPoKax ybopKu.
Bbicesanu copma o3umol mpumukare Vxxeeckasi 2 u bema, y6opKy npoeodusiu, Ha4uHas ¢ ghasbl 8bix00a
8 mpyb6ky, npodormkanu 8 meyeHue 30-32 cymok om Hayvarna KOSIoWEHUS.

Memodonoezus. B ycrosusix 08yx eezemauyuoHHbIXx nepuodos 2023 u 2024 ze. nposedeHbl noseabie
dsyxgbakmopHble Orfblimbl Ha OfbimHoM rone YOmypmckozo [AY. UccrnedosaHusi npoeedeHbi 1o
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obwenpuHambiM 6 az2poHoMuu mMemodukam Ha OepHOB0-cpedHernod3onucmol cpedHecyanuHucmol
rnoyse cpedHeli cmerneHuU OKybmypeHHocmu.
Pe3ynbmamsbi. Memeoposnozauyeckue ycrogusi 8 200bi npogedeHusi uccrnedosaHul omnauyanucb Mo
memrnepamypHOMY pexumy u Konudecmey ocadkos. B meHee bnazornpusmHom 2023 2. ypoxalHoOCmb
cyxo20 sewecmea Had3emMHoU buomacchl Kak 6 nepsom (2,03-3,75 m/za), mak u 6o emopom ykoce (0,46—
1,06 m/ea) 3HayumeribHO ycmynana aHano2u4yHbIM roKkasamersism, rnosy4eHHsiM 8 2024 2. 2,33-9,65 m/ea
u 2,48-8,22 m/za coomeemcmeeHHO. Hesasucumo om cpoka ybopKu, yKoca MpeumMyuecmeo o
ypoxatHocmu umeni copm Wxeeckasi 2 8 oba eola uccrnedosaHuli. YpoxaliHocmb Cyx0eo geujecmaa y
copma bema so3pacmana om ¢ha3sbi 8bixo0a 8 mpybKy 00 HadYana Ko/oweHus, y copma Vihxeeckas 2 —
om ¢ha3sbl 8bixo0a 8 mpybKy 0o KoroweHuUs1 u 8 medeHue 5-7 u bosiee cymok rocrie Hadasna KOfmoweHUsl.
Pocm ypoxaliHocmu cesisaH € ¢opmupogaHuem 60ree 8bICOKOPOCbIX pacmeHull ¢ 6onbwel
obriucmeeHHocmbto. [pu amom obsiucmeeHHOCMb K 6orniee No30HUM Cpokam ybopKu go3pacmarna 0o 48—
60 % 6 ces3u ¢ ysenuveHuem Aosu coysemusi 8 obujeli buomacce.
3aknroyeHue. Micxods u3 amozo, 6onee npodyKmugHbIMU S8/ISIOMCS NOCe8bl 03UMOU mpumukane 0ns
ucronb308aHuUsi Ha 3efeHbll KopM, yopaHHbIe 8 cha3e Hadyana KoroweHusi y copma bema u ybpaHHble 8
Hayare KosloweHuUsl U 8 mevyeHuUU 5-7 cymok om Hezo y copma Vixxesckas 2.

Knroyeebie cnosa: o03umas mpumukasie, copm, CPOK ybopKu, Cyxoe eeuecmso,
0bnucmeeHHOCMb.
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Abstract.
Problem and purpose. The purpose of the study is to determine the features of the formation of the yield
of the dry matter of the aboveground biomass of winter triticale varieties at different harvest times. Winter
triticale 1zhevsk 2 and Beta varieties were sown, harvesting was carried out starting from the tube exit phase
and continued for 30-32 days from the beginning of earing.
Methodology. Under the conditions of two growing seasons in 2023 and 2024, field two-factor experiments
were conducted at the experimental field of the Udmurt State Agrarian University. The research was carried
out using methods generally accepted in agronomy on sod-medium-podzolic medium-loamy soil of medium
degree of cultivation.
Results. The meteorological conditions during the years of the research differed in terms of temperature
and precipitation. In the less favorable 2023, the yield of above—ground biomass dry matter in both the first
(2.03-3.75 t/ha) and the second mowing (0.46-1.06 t/ha) was significantly lower than the same indicators
obtained in 2024. 2.33-9.65 t/ha and 2.48-8.22 t/ha, respectively. Regardless of the harvest period, the
Izhevsk 2 variety had the advantage in yield in both years of research. The yield of dry matter in the Beta
variety increased from the phase of entering the tube to the beginning of earing, in the Izhevsk 2 variety —
from the phase of entering the tube to earing and for 5-7 or more days after the beginning of earing. The
increase in yield is associated with the formation of taller plants with more foliage. At the same time, the
foliage increased to 48-60% by later harvest dates due to an increase in the proportion of inflorescence in
the total biomass.
Conclusion. Based on this, winter triticale crops for use on green fodder are more productive, harvested
at the beginning of earing in the Beta variety and harvested at the beginning of earing and within 5-7 days
from it in the I1zhevsk 2 variety.

Key words: winter triticale, variety, harvest time, dry matter, foliage.
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AHHOMauus.
lpobnema u yenb. [ns ycrewHo20 UHBECMUPOBAHUSI 8 CE/IbCKOE X035Ucmeo HeobxoOumo 3apaHee
npocyumsieams 8ce pucku. [loamomy akmyaneHOU ocmaemcs npobnema paspabomku mooenu
ypoxatiHocmu, komopas 6bl ydumabigasia 8ce rnpupodHble U KIuMamu4yeckue ocobeHHocmu peauoHa. 3mo
rnosgonum 6ornee 3hheKmueHO MPUHUMamMb PeWeHUsT O BJI0KeHUU cpedcme 8 azpapHbIl CeKkmop.
UccnedosaHusi HarnpaeneHbl Ha co30aHUe UHHO8AUUOHHOU MOJOenu rpo2HOo3upo8aHuUsi ypoxalHocmu
03UMbIX 3€pHOBbIX Kyribmyp. B kauecmee rnipumepa 05151 pa3pabomku modenu ebibpaH bpecmckull palioH,
a OcHosol 011 MpO2HO3UPOoBaHUsT MOCIYXUM aHa/u3 ucmopu4yeckux OaHHbix 06 ypoxalHocmu u
KAuMamu4ecKux ycrosusix.
Memodonoeausi. B pamkax OaHHO20 uccriedogaHusi Ofi1 aHaniu3a ypoxaliHocmu Uucrosib308aHa
peepeccuoHHasi 08YXKOMIMOHEHMHasi Modersib, KOomopasi 0380/1siem y4umbl8amb Kak mpeH008yto, mak u
cryyYalHyro cocmaensowue. TpeHOosass cocmasnsoujass ompaxaem 00/120CPOYHbIE U3MEHEHUS 8
ypoxaltHocmu, 0bycriogrieHHble makuMu bakmopamu, Kak yryqduleHuUe a2pomexHonoaul, cenekyus u
U3MEeHeHUs1 8 yrpaesrnieHuu cesbckum xossticmeom. CriyyaliHasi cocmasnsiouwas Modenu y4yumbsigeaem
KonebaHus ypoxalHocmu, Cesi3aHHbIe C KITUMamu4YecKuMu ghakmopamu, KOmopble Mo2ym CyulecmeeHHO
8/1USIMb Ha pOCM U pa3sumue pacmeHud.
Pe3ynbmamel. B pe3ynbmame KoMnneKkcHo20 uccriedogaHusi, oxgamsigarouje20 rnepuod ¢ 1981 no 2020
200, 8bisig/ieHa MmecHasl 83aUMOCBS3b MEXOy KauMamu4yecKumu chbakmopamu U rpooyKmuU8HOCMbIO
03UMbIX 3EpHO8bIX Kynbmyp 8 bpecmckom pailioHe. Ha ocHose mnony4yeHHbiXx OaHHbIX co30aHa
ycosepuieHcmeo8aHHasi MOOeslb MPOoeHO3Upo8aHUsi, 0eEMOHCMPUPYoujasi 8bICOKYIO CmerneHb mMo4YHoCmu
(c abcommomHolti noepewHocmsio 1,8 u/ea u omHocumenbHou — 7,2%).
3aknr4yeHue PaspabomaHHas npoaHocmu4Yyeckas MoOesib Mo38ossiem 3ghheKmuUsHO naHuUposams
CerlbCKOX03AUCmBeHHY0 0essmerlbHOCMb, paccyumsbi8ams romeHyuarnbHbIl ypoxad, ¢hopmuposamsb
aspapHyro cmpameauro, onmumusuposame 6100xemHble pacxodbl Ha MOOOEPKKYy aspocekmopa,
Koppekmupogamb  CMPyKmypy  oceeHbix miowaded u  obecrieyusamb  KOHMpPOsb  Had
rpodoe8orsibCcmeeHHoU 6e30MacHOCMbIO peauoHa.

Knrodeeble crioea: uUMeHeHue Knumama, memrepamypa 8030yxa, ocadku, ypoxalHoCMb,
peapeccusi, 03UMbie 3epHO8ble, MOOe b
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Abstract.
Problem and purpose. For successful investment in agriculture, it is necessary to calculate all risks in
advance. Therefore, the problem of developing a yield model that would take into account all the natural
and climatic features of the region remains relevant. This will allow more effective decision-making on
investing in the agricultural sector. The research is aimed at creating an innovative model for forecasting
the yield of winter grain crops. The Brest region was chosen as an example for developing the model, and
the basis for forecasting will be an analysis of historical data on yield and climatic conditions.
Methodology. In this study, a two-component regression model was used to analyze crop yield, which
allows taking into account both trend and random components. The trend component reflects long-term
changes in yields due to factors such as improvements in agricultural technology, selection, and changes
in agricultural management. The random component of the model takes into account yield fluctuations
associated with climatic factors, which can significantly affect plant growth and development.
Results. As a result of a comprehensive study covering the period from 1981 to 2020, a close relationship
was revealed between climatic factors and the productivity of winter grain crops in the Brest region. Based
on the data obtained, an improved forecasting model was created, demonstrating a high degree of accuracy
(with an absolute error of 1.8 c/ha and a relative error of 7.2%).
Conclusion. The developed forecast model allows for effective planning of agricultural activities:
calculating potential yields, developing an agricultural strategy, optimizing budget expenditures to support
the agricultural sector, adjusting the structure of crop areas, and ensuring control over food security in the
region.
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AHHOMauyus.

Mpo6nema u yens. Llenb pabomsi — 8bis8UMb 8IUSIHUE pezyrissmopa pocma pacmeHull Ha yKopeHeHue
3e/1eHbIX YePEeHKOo8 U 8bIXx00 Nocado4yHO20 Mamepuara ¢hopM ali8bl 8 yCrI08USIX UCKYCCIMBEHHO20 myMaHa.
Memodonozaus. O6bekmamu Onsi usydeHusi 6panu ¢hopmbl aliebl 6 korudecmee 9 wmyk — BA 29 (k),
CesepHasi, lNposaHckas, lNeH3eHckas, Ne 25, Ne 40, Ne 21, Ne 31, Ne 13. Yeperku Hape3anu dnuHou 12-
15 cM, y Komopbix Ofi CHUXEHUS mpaHCcrnupayuu cpesajiu 4Yacmb fiucmosol rnnacmuHbl. 3erieHbie
yepeHKU romecmurnu 8 cocyd ¢ npenapamom Pubas-Okcmpa (1,0 m2/10 n1) Ha 18 yacos. B kadyecmee
KOHMPOJIIs1 ucnosib308asiu 80dy.

Pe3ynbmamsbi. Co2racHO MosyYeHHbIM OaHHbIM Haulyywumu pe3yrbmamamu YKOPeHeHUs rpu
obpabomke cpe3oe Pubas-Okcmpa (om 80,0 0o 87,6 %) obnadarnu 3eneHble YepeHKU aliebl [NeH3eHcKas,
lMposaHckas, BA 29 (k), CegepHasi. be3 ucrnonb308aHuUsi peaynsmopa pocma pacmeHull Haubosnbwyro
ykopeHsiemocmb (om 71,1 do 78,3 %) Habnwodanu y 3eneHbix Y4epeHkos alebl CesepHas, BA 29 (k),
lpoeaHckas, NeH3eHcKas. B epynny ¢hopm, obnadarowux Haubonbwel ebicomou rpupocmos (om 17,0
0o 17,7 cMm) nipu ucrnonb3osaHuu npernapama Pubas-Okcmpa obnadanu gopmbl alebl [leH3eHCKas,
lMpoeaHckasi BA 29 (k), CeeepHasi. [lpu obpabomke peaynssmopom pocma pacmeHuld 6onbuwul
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pesynbmam OnuHb! KopHel (om 20,7 do 23,8 cm) cocmasnsnu ¢hopmbl aliesi NeH3eHckasi, [TposaHckas
BA 29 (k), CesepHas. Haunydwue pe3ynsmamabi Konudecmea KopHel ripu ynompebreHuu peaynsmopa
pocma pacmeHull Pubas-3Okcmpa 0asariu ¢hopmbi atiesi [NeH3eHckas — 16,0 wm., [NposaHckas — 16,3 wm.,
BA 29 (k) — 16,7 wm., CegepHas — 16,9 wm. Bbicokuli nokaszamersns OnuHbl npupocmos 6e3 obpabomku
npenapamom (om 15,0 6o 15,8 cm) Habnodanu y ¢opm atiebl NeH3eHckas, [MpoeaHckas, BA 29 (k),
CesepHas. Jlyqwyro OnuHy KopHel 6e3 ynompebrieHusi peaynsmopa pocma pacmeHul umenu ¢opmsi
atiebl CesepHasi, BA 29 (k), lNposaHckas, [NeH3eHckas, nokasamesb eapbuposasi om 18,1 do 18,8 cm.
bornee ebicokoe konudecmeo KopHel 6e3 ripenapama rpodeMoHcmpuposasnu ¢gpopmbi aliebl [NeH3eHcKasi
— 15,0 wm., lNpoeaHckasi — 15,4 wm., BA 29 (k) — 15,5 wm., CesepHasi — 15,8 wm.
3aknoueHue. Takum obpa3om, ucronb3oeaHue rpenapama Pubas-Okcmpa 01151 ykopeHeHUs1 ¢hopm aligbl
npedcmasnsiem b6osibwol UHmMepec.

Knroyveenbie crnoea: (hopmMbl, 3e51eHbIE YEPEHKU, peayrsimop pocma pacmeHud, atiea
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THE ABILITY OF THE PLANT GROWTH REGULATOR RIBAV-EXTRA TO INCREASE THE
BIOMETRIC PARAMETERS OF QUINCE FORMS
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ilona.valerevna@mail.ru

Abstract.
Problem and purpose. The purpose of our work is to identify the effect of the plant growth regulator on
the rooting of green cuttings and the yield of planting material of quince forms in conditions of artificial fog
Methodology. We took 9 quince shapes as objects for study — VA 29 (k), Severnaya, Provencal, Penza,
Ne 25, Ne 40, Ne 21, Ne 31, Ne 13. The cuttings were cut 12-15 cm long, in which a part of the leaf plate was
cut off to reduce transpiration. We placed the green cuttings in a vessel with rRibav-Extra (1.0 mg/10 [) for
18 hours. Water was used as a control.
Results. According to the data obtained, green quince cuttings from Penzenskaya, Provanskaya, VA 29
(k), and Severnaya had the best rooting results when processing Ribav-Extra slices (from 80,0 to 87,6%).
Without the use of a plant growth regulator, the highest rooting rate (from 71,1 to 78,3%) was observed in
green quince cuttings from Severnaya, VA 29 (k), Provanskaya, and Penzenskaya. The quince forms
Penzenskaya, Provanskaya VA 29 (k), and Severnaya belonged to the group of forms with the highest
growth height (from 17,0 to 17,7 cm) when using Ribav-Extra. When treated with a plant growth regulator,
the greater result of root length (from 20,7 to 23,8 cm) were the forms of quince Penza, Provence VA 29
(k), Northern. The quince forms Penza - 16.0 pcs., Provence — 16.3 pcs., VA 29 (k) — 16,7 pcs., Northern
— 16,9 pcs. had the best results in the number of roots when using the plant growth regulator Ribav—Extra.
A high rate of growth length without treatment with the drug (from 15,0 to 15,8 cm) was observed in quince
forms Penzenskaya, Provanskaya, VA 29 (k), Severnaya. The best root length without the use of a plant
growth regulator was found in the forms of Northern quince, VA 29 (k), Provence, Penza, and the index
ranged from 18,1 to 18,8 cm. The higher number of roots without the drug was demonstrated by the forms
of quince Penza — 15,0 pcs., Provence — 15,4 pcs., VA 29 (k) — 15,5 pcs., Northern — 15,8 pcs.
Conclusion. Thus, the use of Ribav-Extra for rooting quince forms is of great interest.

Key words: shapes, green cuttings, plant growth stimulator, quince
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AHHOMauyus.
lpob6nema u yenb. B cmambe paccMompeHsl akmyaribHbie rpobriemsl, cesidaHHble ¢ ymurusayuel c8UHO20
Hago3a, Komophlli, ¢ 0OHOU CMOPOHbI, pedcmasrisiem cobol cepbE3Hyto yepo3y O OKkpyxarouwiel cpeodsbi,
a ¢ Opyaol — s8ns5emcs UeHHbIM UCMOYHUKOM MumamesibHbIX 3r1eMeHmoe Orsi CeflbCKo20 xo3slicmea.
YeenuueHue 06b€mos xueomHoeodcmea 8 mMupe mpebyem noucka aghghekmueHbix memodos obpabomku
Hago3a, Mo0380IAWUX MUHUMU3UPO8amb e20 HeeamusHoe gosdelicmaue Ha aKocucmems! U 0OHO8PEMEHHO
ucronb3oeams €20 8 Kayecmee opeaHu4yeckozo ydobpeHus. Llenbio OaHHO20 uccrnedoeaHusi Aensemcs
u3yvyeHue u3MeHeHus (-riomeHyuasnia 8 [poyecce peazeHMHOU Koa2ynsuyuu CBUHO20 Haeo3a C
ucrnosb308aHUEM Pas/uYyHbIX KOa_ys/ISHMOo8: U38EeCMKO8020 MOJIOKa, wiama Kapbuda kanbuyuss Uu
OdegbekayuoHHoU uzeecmu. B pabome makxe paccmampusaemcs enusiHue 003 KoazysissiHmos u ypoeHsi pH
Ha aghghekmusHOCMb rpouecca Koasynauyuu u OOCMUXeHUe ropoza Koazynsayuu, 4Ymo [o3eosum
paspabomampe pekomeHOayuu 011 onmumu3ayuu obpabomku Hago3a u e2o OarnbHellleao UCro/Ib308aHUs
8 ce/lbCKOM xo3sticmee.
Memodonozus. [ins onpedeneHus cmabuninbHOCMU KOIOUOHOU cucmeMbl U ycmaHo81eHUs1 3¢hgheKmueHbIX
003 KoazynsHmos, npu KOMOPbIX HavYuHaemcsi MakcumasbHO bbicmpasi Koaz2yrnsuyusi 8 uccriedyembix
obpasyax ocywecmensnu usmepeHue {-nomeHyuana ¢ nomowbto Photocor Compact-Z (®omokop, Poccusi).
Memod usmepeHuli ocHogsaH Ha uccredogaHuu OUHaMUYECKO20 pacCesiHUsi ceema 8 PexXume U3MepeHUst
CKopocmu riomoka (8 pexume aszepHo20 00rniepo8cko2o aHemomempa). B kadyecmee Koaz2yrnsHmos
paccmampuearnu wienoyHele peaceHmsl: 20% CycrieH3uro u3eecmkogo2o Mosioka, 20% cycrneH3uro wnama
Kapbuda kanbyus u 20% cycrneH3uto deghekayuoHHoU usgecmu (omxoda caxapHo20 npou3eodcmea).
Pe3synbmambi. Pe3ynbsmambl roka3anu, 4mo OOCMmUXeHUe Hy/ieeoe0 3Ha4vyeHusi (-nomexyuarna
criocobcmeyem decmabunusayuu KonnoudHbIX Yacmuy U ux agpezaauuu. Haubornee 3thhekmusHbiM
KoazyrsaHmoM okasarnachk cycreH3us 0eghekayuoHHoU useecmu, obecriequswias bbicmpyro Koazynsayuto rnpu
MuHumarnsHol do3e (1,0 2/0M3). YcmaHoerneHo, 4mo ropoa Koaaynsauyuu docmueaemcs rpu pH 11,56-13 8
3asucumocmu om murna KoazysnssHma.
Bbieodbl. MccriedosaHue 3asucumocmu 0O3ema-riomeHyuana om 003 Koaz2yrnsHmoe UMeem 8axHoe
3HayYeHue rnpu obpabomke C8UHO20 Haeo3a. B pesynbmame uccnedosaHusi ycmaHo8s/1eHbl 003bl
KoazyrsHmos, npu KomopbiX rnpoucxodum ygenudyeHue 3HayeHul pH u cHuxeHue 03ema-nomeHyuana 0o
OmB, obycnasnusarouux Hadano bbicmpol Koacynsayuu u decmabunusayuro KoninoudHou cucmemel. [pu
ycmaHo8/1eHHbIX 3HadeHusix pH uccnedyembix 06pa3yos u do3ax KoazynsiHmog docmuaaemcs azrioMmepayus
KoazyrnuposaHHbIx meepObix Yacmuy 8 6osiee KpyrHbIe XJ10MbSs, 4MO pueodum K ux 6biICmpomMy 0CaxXxOeHU!Io.
lMony4yeHHbie pe3ynbmambl 10380719M M08bICUMb 3heKMUBHOCMb pa3desieHuss C8UHO20 Hago3a Ha
XKUOKYH0 U meepOyto ¢hpaKUuio € rorydyeHUeM op2aHOMUHeparbHoO20 yOobpeHUs.

Knro4deenie crioea. CeuHoU Hago3, Koaaynsayusi, peazeHmabl, 03ema-rnomeHyuar, yoobpeHusi, pH.
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Abstract.
Problem and purpose. The article considers current problems associated with the disposal of pig manure,
which, on the one hand, poses a serious threat to the environment, and on the other hand, is a valuable source
of nutrients for agriculture. The increase in livestock production in the world requires the search for effective
methods of manure processing that minimize its negative impact on ecosystems and at the same time use it
as an organic fertilizer. The purpose of this study is to study the change in {-potential in the process of reagent
coagulation of pig manure using various coagulants: lime milk, calcium carbide sludge and defecation lime.
The work also considers the effect of coagulant doses and pH on the efficiency of the coagulation process and
the achievement of the coagulation threshold, which will allow developing recommendations for optimizing
manure processing and its further use in agriculture.
Methodology. To determine the stability of the colloidal system and establish effective doses of coagulants,
at which the fastest coagulation begins in the studied samples, the {-potential was measured using Photocor
Compact-Z (Photocor, Russia). The measurement method is based on the study of dynamic light scattering in
the flow velocity measurement mode (in the laser Doppler anemometer mode). Alkaline reagents were
considered as coagulants: 20% suspension of lime milk, 20% suspension of calcium carbide sludge and 20%
suspension of defecation lime (waste from sugar production).
Results. The results showed that reaching zero {-potential value promotes destabilization of colloidal particles
and their aggregation. The most effective coagulant was a suspension of defecation lime, which ensured rapid
coagulation at a minimum dose (1.0 g/dm?®). It was found that the coagulation threshold is reached at pH 11.5—
13, depending on the type of coagulant.
Conclusion. The study of the dependence of the zeta potential on the doses of coagulants is important in the
processing of pig manure. As a result of the study, the doses of coagulants were determined at which the pH
values increase and the zeta potential decreases to 0 mV, causing the onset of rapid coagulation and
destabilization of the colloidal system. At the established pH values of the studied samples and doses of
coagulants, agglomeration of coagulated solid particles into larger flakes is achieved, which leads to their rapid
sedimentation. The results obtained will improve the efficiency of separating pig manure into liquid and solid
fractions with the production of organomineral fertilizer.

Key words. Pig manure, coagulation, reagents, zeta potential, fertilizers, pH.
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AHHOMauyus.
Llens uccnedoeaHusi. Paccyumamps ornmumaribHbIl 080pom rnpu pesepcusHoM criocobe 08UXXeHUs
asmomamu3upo8aHHO20 CEslbCKOX03AUCMB8EHHO20 MallUHHO-MPaKMopPHO20 agpesama 01151 08bILEHUS
aKcnnyamauuoHHoU agbgpekmusHocmu MTA.
Mamepuanbl u memodbl. Pacuem onmumasibHo20 nogopoma MTA Ha rnosopomHoli rnosioce s1esisicb
8a>XKHOU Yacmblo rpoyecca rniaHuposaHuUsi Mapwpyma Ha cesibeckoxossticmeeHHom none. OdHako 3adaya
onmuMu3ayuu mpaekmopuu rmogopoma Ha O2paHU4YeHHoU mnonoce rnpedcmaesnsem cobol CrIOXHYH
3alayy OuHamu4yeckol HesuHeUHOU onmuMu3auyuu, Komopyl mpyoOHO pewumb C [OMOUWbHO
mpaduyUOHHbIX YUC/IeHHbIXx Memodos. PaccmompeHbl OughghepeHyuarnbHble ypasHeHus JlazpaHxa
8mopozo poda 0ns KpusosiuHeliHo2o dsuxeHust MTA Ha pazsopomHol rnosioce 8 Oekapmosol cucmeme.
O0Hako peweHuss amol cucmemMbl OuhhepeHyuanbHbIX ypasHeHul, onpedensdwuwue cemelicmso
«uz2onbYambIX pPa3gopomos» pPesepcusHo20 08uxeHusi, byOym MoCMOSIHHO OegpaHu4YeHbl. B amom
uccnedosaHuu Mbi UCMOMb308aau Memod onmumu3ayuu 05a peweHus1 3adaqyu KOpomKo20 rnogopoma 8
02paHUYeHHbIX YCII08USIX MO80POMHOU 1010CHI.
Pe3ynbmambi u o6¢cyxdeHue. PaspabomaHbl KuHeMamuyeckue mooenu MTA ¢ pomopHoU Kocurnkol u
cghopmynuposaHbl  nNpobsieMbl  onmuMu3ayuu  1o8opoma Ha [M080POMHOU  rosioce, y4yumbigas
3KCrislyamayUuoHHbIX OegpaHu4YeHul. Paccmampueas wupokull eblbop cueHapuee rosopoma Ha
1oeopomHoU 0J/0ce Mpu Pes8epcuBHOM OBUXKEHUU: Om CUMMEMmMpPUYHO20 00 HeCUMMEMPUYHO20
ueonb4yamoeo nosopoma 6bin 8bibpaH onmumarbHbil - 051 MTA ¢ pomopHoU kocusnkol. brnazodaps
uHmeepayuu modenu MTA 8 peanusayuio MexXHO/I02UHYECKO20 Mpouecca, MymeMm onmumusayuu Ha
CeribCKOX03AUCMBEHHOM yyacmke Obifl MOfy4YeH anbmepHamueHbIl 8apuaHm - (hacoHHbIU No8opom ¢
onpedesieHHbIMU napamMmempamu U paccHumad 0518 3adaHHbIX ycroeul aKcriayamauyuu.
Bbieo0bl. AHanumu4yeckue uccnedosaHusi asmomamu3upoe8aHHO20 ceslbekoxosslicmeeHHozo MTA ¢
KocusnkoU (MpuHambl xapakmepucmuku MuHumpakmopa Ypaney 224 u pomopHol kocunku H-17)
rokasasu, 4mo 3Ha4YeHUsl 3KCryamayuoHHbIX U 2e0MempuvyecKkux rokasamened Onsi ¢hacoHHO20
rosopoma yknadbi8aromcsi 8 MUHUMAaIIbHYI WUPUHYy paseopoma — 3,65 m u dnuHy nymu — 7,74 m.

Knroyeeble cnoea: onmumu3auyus 1osopoma, pesepcusHbili  €riocob,  0suxxeHue,
asmomamusayusi, MawuHHO-MpPaKmopHbIlU azpeaam
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Abstract.

Problem and purpose. To calculate the optimal rotation with a reversible method of movement of an
automated agricultural machine and tractor unit to increase the operational efficiency of the MTA.
Methodology. Calculation of the optimal turn of the MTA on the turn lane is an important part of the route
planning process in an agricultural field. However, the problem of optimizing the turning trajectory in a
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limited lane is a complex problem of dynamic nonlinear optimization, which is difficult to solve using
traditional numerical methods. In this study, we investigated the possibility of using optimization methods
to solve the short turn problem in limited turn lane conditions.
Results. Kinematic models of an MTA with a rotary mower have been developed and problems of
optimizing rotation on the turn lane by including its model and taking into account operational limitations
have been formulated. Considering a wide range of scenarios for turning on the turn lane in reverse motion:
from symmetrical to asymmetrical needle turn, the optimal one was chosen for an MTA with a rotary mower.
Thanks to the integration of the MTA model and the implementation of the optimization process on the
agricultural site, an alternative option was obtained - a shaped turn with certain parameters and illustrated
for the specified operating conditions.
Conclusion. Analytical studies of an automated agricultural MTA with a mower (the characteristics of the
Uralets 224 minitractor and the N-17 rotary mower were adopted) showed that the values of operational
and geometric parameters for a shaped turn fit into the minimum turn width of 3.65 m and the path length
of 7.74 m.

Key words: optimization of rotation, reversible method, movement, automation, machine-tractor
unit
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AHHOMauyus.

Mpo6nema u yesnb. B cmambe onucaHbl OCHOBHbIE MeHOeHYuUU 8 obrnacmu Cco8peMeHHO20 8eKmopa
passumusi cucmem 3HepaocHabxeHus U eekmop Modxodo8 K yrpasreHur sHepaoobopydosaHuem Ha
npumepe obbekmos npednpusmus AlK. OmmeydeHsi cyujecmayrowue nodxoodkl K UX aemomamu3sayuu u
obwee mekywee cocmosiHue 3mux 00bekmos. AKUeHm COpUeHmMUpPo8aH Ha CO8MECmUMOCMb
(uHmeepayur) u cogpemeHHbie MoOX00bi K MPUMEHEHU cpedcme UHMesiekmyasibHO20 yrpaesieHus 8
3alavyax yKpernneHusi cemesbiMu CmpyKmypamu, peanudyeMbIMu KaK yrnpasnisouull KOHmyp cemesbix
cmpykmyp uHgpacmpykmypHoao obecriedeHus npednpusmud.

Memodonozusi. B npednoxeHHOM 1o0xo0e paccmampueaemcsi 8eKmop paszsumusi modxodoe K
poekmuposaHur  unu  MolepHu3ayuu cywecmsyrowel UuHgpacmpykmypbl 3Hep20CHabXeHust
npednpusmusi ¢ UHmMeeapayuel ux 8 eOUHY cemesyo cmpykmypy Ha 6a3e ebiqucnumersbHbIX cemel U ¢
ucrnonb3oeaHuem ModOxo00M XxapakmepHbiX Oris rofib3ogamenibCKux cemel cehepbl UT Onsa cosldaHue
ycmou4ugeozo eduHO20 KOHmMypa ynpaesreHusi ecell UHpacmpykmypod. [ns passumusi peweHul 8
OaHHOM 8ekmope 3aday npedrnonazaemcsi UCMOMb308aHUE CemesbiX MmexHoso2ul Onsi yrnpaeneHus
rosy4YeHHbIMU 8 pe3yribmame pabom cemesabimMu cmpykmypamu. OnucaHbl cyuecmsyrouue meHOeHyuU
pasgumusi cucmeMHO20 1oxo0a K yrpassieHut0 cemsmu aHepeocHabxeHusi Ha npumepe ompacnu AllK
KakK umeroujeli docmamoyYHO sI8HbIE MOYKU, mMpebyrowiue Cepbe3HbIX UBMEHEHUU HE MOJIbKO 8 Kadyecmee
8HedpeHusi cucmeM oriepamugHO20 yKpeneHus, Ho U 0ns noddepxaHull HopMmarbHbIX ycrosuli pabomeil.
Pe3ynbmamel. [Tosmomy peweHue 3adaqu ebibopa modyek cbopa cmamucmuku Onsi hopmMuposaHuUsi
Modenu MawuHHo20 obyyeHuss Moxem Obimb peweHa ¢ onpedesieHUss mex 37eMeHmos U ycmpolcme
cobupaembie 0aHHble C KOMOPbIX Mo2ym 6bimb MosydYeHbl 8 docmamoyHoM Konuyecmse. [lpu amom
3a0avya OUeHKU Kayecmea OaHHbIX sensiemcs credyowel o 8axHoCmu Mpu HavarbHbIX amarnax
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paspabomku npoekma asmomamu3ayuu obbekmos cemel 3Hepe2oCHabXeHUs € MoMouwbio Memodos
MawUuHHO20 0BYYEHUs.
3akroyeHue. Yyumeligaro cyuecmsyrouue Ha daHHble MOMEHM meHOeHUUU Mo8cemMecmHO20 8HEOPEHUS
UHMesneKmyarsbHbIX CUCMeEM yrpaeneHue, yrnop denaemcsi Ha ornpedesieHUe 8epPOsiMHbIX 8EKMOPO8
paseumusi OaHHbIX oxo008. AxkmyanbHocmb 3adadyu cemesol asmomamu3ayuu obycroerneHa
go3pacmarowumu meHOeHyuUsIMuU no eHedpeHur cpedcme UHMesnIeKkmyanbHo20 yrnpaeneHuss 8
pasnuyHble ompacru, ¢ yesbto obecrievyeHusi becriepeboliHol pabombl 351€KMpPoobopydo8aHUsl.

Knroyesnblie cnoga: HelipOHHbIE cemu, crmamucmuka, Mpo2Ho3uposaHue, Mooesu.
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MANAGEMENT SYSTEM

Alexander V. Grachev'™, Evgeny N. Neverov?, Alyona K. Gorelkina3, Alexey M. Osintsev 4

1234 Kemerovo State University, Kemerovo, Russia

lalengora@yandex.ru
neverov42@mail.ru
3grachev_av@list.ru
4osintsev@kemtipp.ru

Abstract.

Problem and purpose. The article describes the main trends in the field of the modern vector of
development of energy supply systems and the vector of approaches to energy equipment management
using the example of agricultural enterprises. The existing approaches to their automation and the general
current state of these facilities are noted. The emphasis is on compatibility (integration) and modern
approaches to the use of intelligent management tools in the tasks of strengthening network structures
implemented as a control loop of network structures of infrastructure support for enterprises.
Methodology. The proposed approach considers the vector of development of approaches to the design
or modernization of the existing energy supply infrastructure of an enterprise with their integration into a
single network structure based on computer networks and using an approach typical of user networks in
the IT sector to create a stable unified management contour for the entire infrastructure. To develop
solutions in this vector of tasks, it is assumed that network technologies will be used to manage the resulting
network structures. The existing trends in the development of a systematic approach to energy supply
network management are described using the example of the agro-industrial complex industry as having
fairly obvious points that require major changes not only in the quality of operational strengthening systems,
but also to maintain normal working conditions.

Results. Therefore, the problem of selecting statistical collection points for forming a machine learning
model can be solved by identifying those elements and devices from which the collected data can be
obtained in sufficient quantity. At the same time, the task of assessing data quality is the next most important
in the initial stages of developing a project for automating power supply facilities using machine learning
methods.

Conclusion. | take into account the current trends in the widespread introduction of intelligent management
systems, the emphasis is on determining the likely development vectors of these campaigns. The urgency
of the task of network automation is due to the increasing trends in the introduction of intelligent control
tools in various industries in order to ensure the smooth operation of electrical equipment.

Key words: neural networks, statistics, forecasting, models.
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AHHOMauyus.

lNpo6bnema u yenb. Llenbio Hacmosiwezo uccriedosaHusi bbilo U3y4YeHUe nocpedcmeoM YUCIIEHHOZ0
modlenuposaHusi ¢ Mocrnedyrouwum MameMamuYyecKkuM aHaau3oM nogedeHusi paduarnbHoU CKopocmu
criega U crpasa om ocu annapama 8 rnpedesax cmbika UYUIUHOPUYECKOU U KOHu4Yeckou dYacmel
2UlGpoyUKIIoOHa-oceemumerns, mecma ¢opmupytouleeo 6xo0 8 crusHolU nampyboK 2udpoyuKIIoHa-
oceemisumersisi opocumesibHoU 800bI 05151 060CHO8aHUE KOHCMPYKMUBHO-MEXHOI02UYECKUX napamempos
arnnapama, rnocpedcmeom yyema OCHOBHbIX XapaKmepHbIX MOOXeHUU 2udpodUHaMUYECKUX acrekmos
G8UXXEHUSI MOMOKa 8 mesie 2uGPOYUKIIOHA C UeslbHo NosbilueHUs1 3¢ghchekmusHocmu pabomsi.
Memodonoezus. ViccrnedogaHue CrioxHO20 npouecca ocywecmesnieHo 8 mpu amana. Ha nepeom smarne
ocywiecmensemcs MmooenupogaHue «mesga» obbekma uccriedogaHus Onsi 4e20 UCMONb308arsics
cepmuuuyuposaHHbIl npospamMMHbIt npodykm FreeCAD. Ha emopom smane 6bil ocywiecmerneH
3KcriepuMeHm nocpedcmeoM  HUCIEHHO20 MOOEefUpOoB8aHUs C  UCMO0b308aHUEM  COBPEMEHHbIX
cepmuuuupo8aHHbIX  npoepaMMHbix  npodykmos (Salome u  OpenFOAM), nosesonuswue
3amo0esnuposams MPoUECC U rosyHums mpaekmopuro 08UXeHUs1 paduasibHoU CKOpocmu, 8 pesyribmame
Yyeeo roniyyeHa 6a3za OaHHbIX 8 8ude Mampuubl. Ha mpembem amarne nony4YeHHbIU Maccue
aKcrepuMeHmarsibHbiX OaHHbIX 2UOpPOOUHaMUYECKUX [poueccos rnogedeHuUs paduasibHolU cKopocmu,
3asucsawuli om ebi0esieHHbIX 3Ha4YUMbIX ¢hakmopos, 6bi1 nodsepeHym yughposoMy aHanusy.
Pe3ynbmamsbl. B pe3ynbsmame uccredogaHusi, HarnpaerieHHo20 Ha OornmuMu3ayuro KOHCMPYKMUGHO-
MmexHOI02UYECKUX MapamMempos anrnapama u rnosblweHue aghghekmusHocmu pabomabi 2UGPOUUKITOHO8-
oceemsumerned, bbln1 ocywecmerneH aHanu3 rnosy4YeHHbIX Mamemamudeckux modesied no uccriedyemomy
2UuOpoBuUHaMuU4ecKoMy rpoueccy, Komopbil M0380sUST NpoaHanu3uposame fnpPoOUecc mpaHcghopmayuu
paduanbHOU CKopocmu U KOHCmamupogamb, 4Ymo 6ce rnosie padualnbHbiX CcKopocmel, 800/1b
aHanuaupyemoul nuHUU no cedyeHuro —50 MM umeem OOHOHarpasneHHoe dguxeHue 80 8ceM duarna3oHe
uccnedyemMbix hakmopos.

3aknroyeHue. Pe3ynbmambi uccriedo8aHusi o3eonunu 3amodesniuposamsb 0O8UXeHUe nomoka nod
go3delicmeuem paduaribHOU CKOpOCMU. YCmaHOB/IEHO, YMO C MOYKU 3PpeHuUs 2audpoluHamMu4yecKux
npoueccos paduarnsbHasi ckopocmb obnadaem 60nbwWol U3MeH4YU80oCMbi0. Bbbifio ycmaHoeneHo, 4mo
MaKcuMarbHbIX 3HavYeHUl paduanibHasi ckopocmb docmuaaem 8 siegol Yyacmu annapama 8 cepeduHe
uccnedyemol mpaekmopuu, a 8 npasol Yacmu arnnapama CKoOpoCmu 3Ha4uMO y8esiu4yuearomcs K cruay,
HO 1o mModyrito 8 1,7 pa3 OHU MeHblWe, YeM CKOpPOCcMU 8 rpasol Yacmu arnnapama.

Knroveenie criosa: 2udpoyuKIoHbl-oceemumernu, paduasbHasi CKopoCcmb, MamemMamu4yeckoe
modenuposaHue, YUCIIEeHHbIU 3KCriepuMeHm, yughposol aHanu3, audpoduHamuka aUuOPOUUKITIOHOS,
MamemamuyecKkull aHaus

Ans yumupoearus: [Jeamspes I".B., [Jeemspesa O.I"., [onosko B.A. UccnedosaHue nogedeHusi
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INVESTIGATION OF THE BEHAVIOR OF RADIAL VELOCITY IN THE JUNCTION ZONE
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Abstract.
Problem and purpose. The purpose of this study was to study through numerical simulation followed by
mathematical analysis of the behavior of radial velocity to the left and right of the axis of the apparatus. The
radial velocity was studied within the junction of the cylindrical and conical parts of the clarifying
hydrocyclone. This is the place that forms the entrance to the drain pipe of a hydrocyclone clarifier for
irrigation water. The study was conducted to substantiate the design and technological parameters of the
device, taking into account the main characteristic positions of the hydrodynamic aspects of flow movement
in the body of the hydrocyclone in order to increase.
Methodology. The study of the complex process was carried out in three stages. At the first stage, the
"body" of the research object is modeled, for which the certified FreeCAD software product was used. At
the second stage, an experiment was carried out through numerical simulation using modern certified
software products (Salome and OpenFOAM). This made it possible to simulate the process and obtain the
trajectory of the radial velocity, resulting in a database in the form of a matrix. At the third stage, the obtained
array of experimental data on the hydrodynamic processes of radial velocity behavior, depending on the
identified significant factors, was digitally analyzed.
Results. As a result of the research aimed at optimizing the design and technological parameters of the
apparatus and increasing the efficiency of the clarifying hydrocyclones, the analysis of the obtained
mathematical models for the hydrodynamic process under study was carried out. This made it possible to
analyze the process of radial velocity transformation and to state that the entire field of radial velocities
along the analyzed line with a cross-section of -50 mm has unidirectional movement in the entire range of
studied factors.
Conclusion. The results of the study made it possible to simulate the flow movement under the influence
of radial velocity. It has been established that, from the point of view of hydrodynamic processes, the radial
velocity has great variability. It was found that the radial velocity reaches its maximum values on the left
side of the device in the middle of the trajectory under study. The speeds on the right side of the device
increase significantly towards discharge, but they are modulo 1.7 times less than the speeds on the right
side of the device.

Key words: clarifying hydrocyclones, radial velocity, mathematical modeling, numerical
experiment, digital analysis, hydrodynamics of hydrocyclones, mathematical analysis
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AHHOMauyus

lNpobnema u uenb. AHanu3upysi 60rnpoc MNpuMeHeHUs1 0suesamersed, credyem ommemumsb, 4YmMO
Hauborbwee pacripocmpaHeHue rosydunu 0gusamernu 6HYMmMpPeHHe20 C20paHusi, UCMOMb3yemMble 8
Ha3eMHbIX MPaHCOPMHO — mexHoo2udeckux cpedcmeax. B pe3ynbmame rnpoeedeHHbIX paHee
uccrniedosaHull bbis 8bisierieH psid Hedocmamkog ModobHbix dgueamerieli. OCHOBHbLIM U3 HUX S18/19€mcH,
He Jlyduiee gocriiaMeHeHue moriiueHoU cMmecu. [ns peweHuss 0aHHOU npobriemb! 6bina npedroxeHa
MOOEepHU3UPOBaHHasT KOHCMPYKUUsi ¢hopKamepbl B8bICOKONPou3sodumernbHbix 0Ogueamernel. bbinu
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nposedeHbl coomeemcmsyowue pacdemsi, meopemudecku noomeepxxoaroujue, yryduweHue npoyecca
gocrilaMeHeHUsT MornaugHol CMecu, 3a Cc4Yyem UCIofb308aHUs 8 KOHCMpyKuyuu Oeuzamers
paspabomaHHoU opkamepbl. Cnedyrowum amarnom onpedesieHUs payuoHaIbHOCMU UCM0/1b308aHUs
npednazaemoli ghopkamepsbi, 18r19emcsi npoeedeHue 3KcrnepuMeHmarbHbiX uccriedosaHud, 055 3mozo
Heobxo0uMbIM 518/15€MCS, U320MO8IeHUEe IKCepuMeHmarbHo20 obpa3sua chopKkamepsi.
Memodonozous. PaspabomaHHasi ¢hopkamepa sierisemcsi arnieMeHmom dguzamerisi, omeeyaruwum 3a
rnodayy, cmeceobpasoeaHue U gocriaMeHeHue 2optodezo. [aHHbie npoyeccbi mpebyrom 0cobozo
B8HUMaHUS U KOHMPOJ/s 3a KayecmeoMm Oemarsiel, COMPsKeHHbIX ¢ Humu. Omcymcmeue OO0smKHOU
moyHocmu u3eomosrieHusi Oemarnel MOXem ompuyamesibHO cKas3ambCs Ha 3ghghekmusHocmu
OYHKUUOHUPOBAHUST KaK omOesibHO 835mMo20 3/7eMeHTa, TaK M aBuratend B uUenom. B Kauvectse
obopyaoBaHMA ANA U3roToB/eHMA Oblna BblbpaHa nevyamHass mawuHa SLM 280/2.0, noseonsiowiasi
8bInonHsIMb addumueHoe rpou3sodcmso memarioM. Bboibop O0aHHOU MalwuHbl 06yCrioerieH 8bICOKOU
MOoYHOCMbIO eyamu, Komopasi 0ornyckaem rioepewHocme 00 5 mkm. Kpome moeo, criedyem ommemume,
umo eblbpaHHoe obopydosaHue criocobHo obecreyumsb u32omossieHue Oemanel pasmepamu 00
280x280x340 mm, ydumbieas pa3aMepHbie xapakmepucmuku rpednazaeMol ¢hopkamepabl, UCMOIb308aHUe
0na ee u32omoesieHuss OaHHOU MaWUuHbl S68/19emcsi 803MOXHbIM. M3z2omoeneHue ¢hopkamepsbl
npoucxodum 8 mpu amana. Ha nepsom amane, 8 xo0e pacchifnaHusi Mopolwka, crekanu niamy, Ha
Komopoul nomowm, npousgodunu camy Oemarnb. [lnama ebicmynaem & ponu «gyHOameHmay,
Heobxodumoezo 0nsi danbHeliwea20 criekaHusi Kopriyca. Ha emopom amane npoucxodum u3eomosrneHue
Kopriyca cbopkamepbi. [leyamb npoussodunacb Mo paHee pa3pabomaHHoOU U ymeepxOeHHOU
KOHcmpykmopckol 0okymeHmauyuu. Ha mpembem amarne npoucxodum u320mos/ieHuUe pacrbliumerns,
criekaHue Komopoao COMPSIXKEHO C y4emoM napamempos e2o cornerl.
Pesynbmamsbi.  M3zomoerieHbl  3KCcriepuMeHmarsbHble  0bpa3ubl  Kopriyca U pacrnblaumerns
paspabomaHHoU ¢hopkamepbl. [locrie npouecca neyamu Oemarnel, OaHHble u30esnusi 0ogodusnu Ao
mpebogaHuli KOHCMPYKUUU, a UMEHHO, Mpou3eodusniu Hape3daHue pe3bbbi Ha MOKapHOM CMmaHKe, Ha
Kopryce ¢popkamepsl u pacnbinumerns. [Npumersnu pe3sby M26 u wepoxoeamocms Ra 12.5 mkm. Hanee
npou3ssodunack WugosKa 8cex nosepxHocmel Kopryca ¢hopkamepbl u pacrnbiinumerns (6es eHympeHHel
obpabomku), 0o wepoxoeamocmu Ra 6.3 mkm. [anee npous3godusnu ceepsiogky omeepcmull 8
pacnbinumerne. KoHe4HoU onepauyuel siensiemcs wughoeka KOHyca pacrbliumerns, wepoxoe8amocmb
cocmasuna Ra 1.6 mxkm. [Janee npou3eodusicss KOHMPOsib omeepcmudl pacrbiiumersns He MeHee YeMm rpu
10-kpamHoM ysenuyeHuu, Ha 4Yucmomy Mo8epxHOCMuU U omcymcmeus 3ayceHues. B pesynsmame 06bin
rnony4yeH 3KcriepuMeHmarnbHbll obpasely eomoebill K ucrbimaHusam. B danbHelwemM rnnaHupyemcsi
ycmaHosKa rpednoxeHHoU ¢hopkamepbl Ha 08u2amerib, C MocaedyWUM CHAMUEM 3KCrilyamayUOHHbIX
rnokaszamernel U ux rnocriedyruum aHaau3om.

Knroyeebie cnoea: cerlbCKOX035ICMBEHHOe MawluHOCmpoeHue, 0suzamerib, ¢hopKaMmepHOoe
3aXKueaHue
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ON THE ISSUE OF MANUFACTURING AN UPGRADED PRE-CHAMBER FOR HIGH-PERFORMANCE
ENGINES

Nikita S. Zhbanov #
Ryazan Institute (branch) Moscow Polytechnic University, Ryazan, Russia.
zbanovnikita25@gmail.com

Abstract.

Problem and purpose. The problem and the goal. Analyzing the issue of the use of engines, it should be
noted that the most widespread are internal combustion engines used in ground transportation and
technological facilities. As a result of previous studies, a number of disadvantages of such engines have
been identified. The main one is that the ignition of the fuel mixture is not the best. To solve this problem,
an upgraded design of the pre-chamber of high-performance engines was proposed. The corresponding
calculations were carried out, theoretically confirming the improvement of the ignition process of the fuel
mixture due to the use of the developed pre-chamber in the engine design. The next stage in determining
the rationality of using the proposed pre-chamber is to conduct experimental studies, for this it is necessary
to produce an experimental sample of the pre-chamber.


https://doi.org/
mailto:zbanovnikita25@gmail.com

Methodology. The developed pre-chamber is an engine element responsible for the supply, mixing and
ignition of fuel. These processes require special attention and quality control of the parts associated with
them. The lack of proper precision in the manufacture of parts can negatively affect the efficiency of both
the individual element and the engine as a whole. The SLM 280/2.0 printing press, which allows additive
metal production, was chosen as the manufacturing equipment. The choice of this machine is due to the
high printing accuracy, which allows an error of up to 5 microns. In addition, it should be noted that the
selected equipment is capable of manufacturing parts up to 280x280x340 mm in size, given the dimensional
characteristics of the proposed pre-chamber, the use of this machine for its manufacture is possible. The
production of the pre-chamber takes place in three stages. At the first stage, during the powder scattering,
the board was sintered, on which the part itself was then produced. The board acts as the "foundation"
necessary for further sintering of the housing. At the second stage, the pre-chamber body is manufactured.
The printing was carried out according to previously developed and approved design documentation. At
the third stage, the sprayer is manufactured, the sintering of which takes into account the parameters of its
nozzles.
Results. Experimental samples of the body and sprayer of the developed pre-chamber were made. After
the printing process of the parts, these products were adjusted to the design requirements, namely,
threading was performed on a lathe, on the body of the pre-chamber and sprayer. An M26 thread and a
roughness of Ra 12.5 microns were used. Next, all surfaces of the pre-chamber body and the sprayer were
sanded (without internal treatment) to a roughness of Ra 6.3 microns. Next, the holes in the sprayer were
drilled. The final operation is the grinding of the spray cone, the roughness was Ra 1.6 microns. Next, the
spray holes were monitored at least 10 times magnification, for surface cleanliness and absence of burrs.
As a result, an experimental sample was obtained, ready for testing. In the future, it is planned to install the
proposed pre-chamber on the engine, followed by the removal of performance indicators and their
subsequent analysis.

Key words: agricultural machinery, engine, pre-chamber ignition
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AHHOMauyus.

Mpo6bnema u yenb. Lenbio Hacmosiujezo uccrnedosaHusi 6bil0 ycmaHosreHue yHKUUOHUPOB8aHUS
OUCKOBbIX KOMITOHEHMO8 8 rioOKarnbigarowem MexaHu3me KkapmogherieybopoyHbIX azpeaamos s8/19emcsi
Kro4esbiM acrekmom 8 ynydweHuu mMemoOouk cbopa kapmogberis ¢ ronell 8 KOHMeKcme Maccog0o20
8HeOpeHuUs1 KOHMUHYyarsbHbIX Memodos obpabomku noyebl 8 Poccuu. lNpoussodumensHocmb Memodo8
cbopa ypoxasi HanpsiMyto 3agucum om sghghbekmusHocmu pabombi MawuH 0151 y6opku kapmodgbers, 8
yacmHocmu om Ka4Jecmea Ux MooOKarbl8atoujux KOMIMOHEHMO8.

Memodonoeus. [Jns aHanusa ¢hyHKUUU u aghgbekmusHoCmu OUCKO8bIX KOMIOHEHMO8 bbis1 UCo1b308aH
KOMIieKC Memo0o8, 6K/Yas 3KcrepuMeHmarbHble [POoBEPKU, 4mo obecrneyqyusio 8cecmopoHHee
usydyeHue u 0ocmosepHbie ceedeHusi 06 ux ceolicmeax u paboyeli MOWHOCMU. BHUMaHue y4YyeHbIx
rpusniekaem He MoOJIbKO MexaHU4yecKul acriekm, Ho makxe gosdelicmaue rooKarnbi8aruux 31eMeHmos
Ha 3KOHOMUYHOCMb a2porpoMbIWIIeHHO20 rpouseodcmea KiybHeul. ViccriedogaHue amux KOMIIOHEHMO8
daem 803MOXXHOCMb UGeHMuUhuyUposame acrekmal 051 yry4lweHUs: ornepayul U ycog8eplweHCmeo8aHust
pabomocrnocobHocmu cenbCKoX035UCMBeHHOU mexHUKU, 8 obwem. OnmumarbHble duamempbl U yaribl
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ycmaHo8Ku  OUCKO8, orpeldesieHHble  3KcrepuMeHmarnsHo, crnocobecmeyiom nydweld pabome
0bopydosaHusi.
Pe3ynbmamesl. BaxXHo ommemumb, 4mo pe3yrnbmambl amux pabom uyeHHbl Kak 0rs paspabomyukos
aspomexHUKU, mak u 0751 azpapues, cmpeMsawuxcs ycosepuieHcmeosams cbop ypoxasi. KoppekmHas
KoHpuaypayusi 0Ouckos cyujecmeeHHa 0715 umoz2oeol aghhekmusHocmu U ro3gonsem bonee
MPOOYKMUBHO UCMo/Ib308amb MauwlUHbl. [ToHUMaHUe 3mux acrekmos Moxem crocobcmeosamb
3HavyumesnibHOMY rpoepeccy 8 aegpocekmope. Co30aHue HOBbIX MEXHUK U 1o0xodo8 & HacmpolkKe
OuCKOBbIX KOMITOHEHMOB azpoOMmexHUKU cmaHosumcs ece b6ornee 3HaqyumMoul obracmeio.
3aknoyveHue. [lonyyeHHass uHopmayusi nodyepkusaem HeobxoOumocmb  OOMOSIHUMEbHbIX
uccriedosaHuli 8 aMoM ceeMeHme. YcosepuwieHcmeosaHue npouedyp 3Kcrsyamayuu azpoycmpoulcme
CurnbHO 8o30elicmeyem Ha yeenudeHue ux pabomocrnocobHocmu u 3ghgheKmueHOCMU, YMO Harpsmyto
CKa3bleaemcsi Ha MpPOOyKMUBHOCMU CeslbCKo20o xo3sticmea. KrwyesbiM s8r1semcsi 6HUMaHUe, Kak K
caMmum mMawuHaM, mak u K mexHosnoausiM u memodam, criocobHbIM r108bICUMb UX (bYHKUUOHAaTbHOCMb.

Knrodeebie cnioea: kapmocpenb, rnpuemHas Yacmb, KapmocgheseybopoyHbll KombaliH,
rnodkanbkiearowjuli paboyuli opaaH, aHasu3s, aKcrilyamauyus
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Abstract.
Problem and purpose. The purpose of this study was to establish the functioning of disk components in
the digging mechanism of potato harvesting units, which is a key aspect in improving potato harvesting
methods from fields in the context of the mass introduction of continuous soil cultivation methods in Russia.
The productivity of harvesting methods directly depends on the efficiency of potato harvesting machines,
in particular on the quality of their digging components.
Methodology. A set of methods, including experimental tests, were used to analyze the functions and
efficiency of the disk components, which provided a comprehensive study and reliable information about
their properties and operating capacity. The attention of scientists is drawn not only to the mechanical
aspect, but also to the impact of the digging elements on the cost-effectiveness of agro-industrial tuber
production. The study of these components makes it possible to identify aspects for improving operations
and improving the performance of agricultural machinery in general. Optimum diameters and installation
angles of disks, determined experimentally, contribute to better equipment operation
Results. It is important to note that the results of these studies are valuable both for agricultural machinery
developers and for farmers seeking to improve harvesting. Correct disc configuration is essential for the
final efficiency and allows for more productive use of machines. Understanding these aspects can
contribute to significant progress in the agricultural sector. The development of new techniques and
approaches to configuring disc components of agricultural machinery is becoming an increasingly important
area.
Conclusion. The information obtained highlights the need for additional research in this segment.
Improving the operating procedures of agricultural equipment has a strong impact on increasing their
performance and efficiency, which directly affects agricultural productivity. The key is attention to both the
machines themselves and to the technologies and methods that can improve their functionality.

Key words: potatoes, receiving part, potato harvester, digging working element, analysis,
operation.
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AHHOMauus.
Mpob6nemsb! u yenb. B cmambe paspabomaH criocob duasHOCMUPOBaHUST MEXHUYECKO20 COCMOSIHUS
mpakmopoes AlK Ha ocHose ¢hopmuposaHusi duazHocmu4eckoeo Koda. Llenb — noebiweHue moyHocmu
OuasHOCMUpOBaHUS 3a cHem UCMo/1b308aHUsI KOMI/IEKCHO20 MoKa3amerisi.
Mamepuanbi u MemoOobl. SKcriepuMeHmarbHble Ucc/ie0o8aHusi Mo OUazHOCMUPOB8aHUK MEXHUYECKO20
COCMOSIHUS COBPEMEHHbIX mpakmopos AllK Ha ocHoee hopmuposaHusi AuazHOCMU4YECKO20 KooOa
npogodunuck 8 ycnosusix OO0 «AsaHeapd» PsasaHckoeo palioHa PssaHckol obracmu. Memoduka
uccriefosaHuli 3aknoyanacb 8 Mo0KMYeHUU OuasHocmu4eckoeo ckaHepa «ACKAH-10» udepes
OQuazHocmuyeckull paswvém OBD-lIl Kk 6opmosomMmy Komrbomepy, U [OMyYeHUU rokasamerneu
mexHu4YecKkoao cocmosiHus. [JuasHocmuydeckull Kod npedcmasrnssem cobol qucnossie 3HavYeHuss om 0 9o
9 6ann u codepxxum: mexHudeckoe cocmosiHue mpakmopa «Kuposey — 5», ocHawéHHO20 d8u2amernem
«5SIM3 — 53642», u e2o krovesbix rokasamesnel, KOmopble yKas3biearmcsi 8 Kpyaribix CKObOKax.
HuasHocmuyeckull KoO Haz2nsi0HO roKa3bieaem MEexXHUYEeCKoe COCMOsIHUe MeXHUYeCcKoU cucmeMsbl, a
makxe ee20 Kamezopur, YmOo [1038075em [poeHo3upos8amb 8biIX00 rokazamenel 3a npeodesbl
HOpMamugHo—mexHuU4eckol OoKyMeHmauyuu.
Pe3ynbmamebl. lpoBeaeHa BCECTOPOHHAS pa3paboTka TeopeTnyeckux dopmyrn, a Takke cosgaHa
YyacTHas meTtoguka anst POpMUPOBAHUSA ANArHOCTMYECKOrO KOAa TEXHUYECKOro COCTOSAHMS, MPUMEHMMOM
KO BCEMY CMEKTPY CEeNnbCKOXO3ANCTBEHHOMW TEXHUKW. BaxHbIM acnektom sBnsieTca paspaboTka
3KCMEPMMEHTANbHOM YCTaHOBKKU, KOTOopas 0GasupyeTcs Ha MHTerpaumm COBPEMEHHbIX TexHonorni. OHa
BKMoYaeT B cebsa BCTPOEHHbI GOPTOBOWM KOMMbLIOTEP, KOTOPbLIA BbICTYNaeT B KAa4yeCTBE LEHTpanbHOro
afieMeHTa CWUCTEMbI, a Tawkke MYyNbTMMApPOYHbIA adanTep. JTOT ajanTep npeacTaBnsieT cobon
BbICOKOTEXHOMOMMYHOE YCTPOMCTBO, CNOCOBHOE OCYLLECTBNATL CYMTbIBAHWE ONArHOCTUKU U3 PasfMyHbIX
SMNEKTPOHHbIX OJIOKOB  TEXHWYECKMX CUCTEM, YCTAHOBIIEHHbIX HA MHOFOYUCIIEHHBLIX MOAENsX
CENbCKOXO3ANCTBEHHON  TEeXHWUKM. Wcnonb3oBaHne 6GOpPTOBOro  KOMMbOTEPA B COYETAHMM C
MYNbTUMapoO4HbIM aJanTepoM OTKPbIBAET HOBblE FOPU3OHTbI ANS MOHUTOPWHIa U aHanu3a COCTOSHMSA
TEXHUKM, TaK KaK MO3BOMSET MonyyaTb MOMHYK M akTyanbHyl WHdopmaumio 0 paboTe pasnuyHbIX
TEXHUYECKNX CUCTEM. DTO B 3HAYMTENBHOM CTENEHN YyNpoLLaeT NPOLLeCC ANarHOCTUKM, TaK Kak onepaTopbl
nony4aroT AOCTYN K KITOYEBbLIM NOKa3aTensiM TEXHUYECKOrO COCTOSIHMSA B pearlbHOM BPEMEHM.
3aknroyeHue. logxon K AMArHOCTUPOBAHMIO TEXHUYECKOrO COCTOsHUA TpakTtopoB AlK 3akntodaetcs B
OpPMMPOBAHMM AMArHOCTMYECKOrO Koda, YTO MO3BOMUT  YMEHbLUMTb 3aTpaTbl Ha TEXHUYECKOoe
obcnyxmBaHne U PEMOHT COBPEMEHHbLIX TPAKTOPOB, OCHALLEHHBIX GOPTOBBLIMU KOMMbOTEPaMKU. HoBbI
noaxon OCOGEHHO BaXeH B YCIOBUSIX CaHKUMA W OrPaHWYEeHUn Ha MNOCTaBKy 3anyacten ans
CENbCKOXO3ANCTBEHHbLIX Npou3BoauTenen Poccun, 4TOo MpuBOAMT K MX AeduuuTty u 3Ha4YnTEenbHOMY
NoAOpPOXaHMI0.

Knroveenie cnoega: nodxod, MUHUMasIbHbIU, MaKkcuMasibHbil, hakmuyeckul, QuazHocmudecKkud,
Kpueasi HopMalibHO20 pacrpedesieHusi ciy4yalHoU 8e/1U4UHbI, MoKa3amerib, KOO.
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Abstract.

Problem and purpose. The article develops a method for diagnosing the technical condition of agricultural
tractors based on the formation of a diagnostic code.

Methodology. Experimental studies on the diagnosis of the technical condition of modern agricultural
tractors based on the formation of a diagnostic code were conducted in the conditions of Avangard LLC in
the Ryazan region of the Ryazan region. The research methodology consisted in connecting the ASKAN-
10 diagnostic scanner through the OBD-II diagnostic connector to the on-board computer, and obtaining
technical condition indicators. The diagnostic code represents nhumerical values from 0 to 9 points and
contains: the technical condition of the Kirovets — 5 tractor equipped with the YaMZ — 53642 engine and its
key indicators, which are indicated in parentheses. The diagnostic code clearly shows the technical
condition of the technical system, as well as its category, which makes it possible to predict the output of
indicators beyond the limits of regulatory and technical documentation. This is achieved by analyzing the
indicators for each technical system (for example: engine) and their key indicators (for example: coolant
temperature, pressure and engine oil temperature), which are evaluated in points. Based on this diagnostic
information, it is possible not only to determine the current technical condition of the technical system, but
also to identify trends in the indicators and residual resource of modern tractors. For example, if scores on
key parameters are gradually increasing, this indicates critical wear of the associated parts and the risk of
their exceeding the range of points based on the allocation of categories as follows: | category: 0<BP<3
points; Il category: 3 <BP<6 points; Ill category: 6 <BP<9 score.

Results. A comprehensive development of theoretical formulas has been carried out, as well as a private
methodology has been created for the formation of a diagnostic code of technical condition applicable to
the entire range of agricultural machinery. An important aspect is the development of an experimental
installation based on the integration of modern technologies. It includes an integrated on-board computer
that acts as the central element of the system, as well as a multi-brand adapter. This adapter is a high-tech
device capable of reading diagnostics from various electronic components of technical systems installed
on numerous models of agricultural machinery. The use of an on-board computer in combination with a
multi-brand adapter opens up new horizons for monitoring and analyzing the state of the art, as it allows
you to obtain complete and up-to-date information about the operation of various technical systems. This
greatly simplifies the diagnostic process, as operators gain access to key technical condition indicators in
real time.

Conclusion. The approach to diagnosing the technical condition of agricultural tractors is to generate a
diagnostic code, which will reduce the cost of maintenance and repair of modern tractors equipped with on-
board computers. The new approach is especially important in the context of sanctions and restrictions on
the supply of spare parts for agricultural producers in Russia, which leads to a shortage and a significant
rise in prices.

Key words: approach, minimum, maximum, actual, diagnostic, curve of the normal distribution of
a random variable, indicator, code.
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AHHOMauyus.
lpo6bnema u yenb. [Npu ocHaweHUU MOOYMbHOU CYWUNKU a3poduHaMu4ecKoeo Hazpeea Ha base
aKkcnepumeHmarnbHoU 1/100080-5200HouU  cywunku [TATPKTO dononHumensHbiM modyrem 6 eude
cywiunbHOU waxmai 01151 3€pHa 803HUK 80MpOC 8bI60pa mura 8bInyCcKHO20 ycmpoticmea. Pacrnionazaemoe
10 8bIcOMe npPocmpaHcmeo 0711 pasMeu,eHUs MPOEeKMUpPyeMoe0 8biryCKHO20 ycmpolcmea cocmassiem
He 6onee 600 MM. AHanu3 KOHCMPYKYUU 8biMyCKHbIX yCmMpoUcme waxmHbiX 3€pHOCYWUIIOK rokasari, 4mo
0na daHHO20 cry4as 8 Haubonbwel cmerneHu nocmaessieHHbIM yCcrosusiM ydoernemeopsiem eapuaHm
KombuHauyuu becripugodHO20 8bIMyCKHO20 ycmpolicmea MexaHU4eCKo20 murna u nHesmompaHcropmepa
¢ ombopom 8030ywHo20 romoka u3 paboyell Kamepbl pomopa-Hazpesamensd. B cessu ¢ amu
Heobxodumo: 060CcHOBaHUE KOHCMPYKMUBHbIX napamempos 6ecrpusoOHO20 8bilyCKHO20 ycmpolicmea
MexaHU4YecKo20 mura CywusbHOU waxmbl MOOYSIbHOU CYyWUIKU a3po0uHaMu4ecKo20 Hazpesa.
Memodonoeus. Ha ocHoge koHCmpyKyuu 6ecrpusodHO20 8bIMyCKHO20 ycmpoulcmea MexaHU4ecKo2o
muna cywunok muna «lenuHHas», A1-Y3M ebinonHeH pacdem KOHCMPYKMUBHbIX Mapamempos
6ecripugodHO20 8bIMYCKHO20 ycmpolicmea CywurnbHOU waxmbsl MOOYbHOU CYWUKU.
Pesynbmamsl. VicnbimaHue cywunbHOU wWaxmbl Ha Cywke 3epHa uWeHUYbl [okKasanao, 4mo
U320MOBJIEHHOE 10 pacyemHbIM rnapamempam becrnpugsoOHOE 8biMyCKHOe ycmpolicmeo obecrieyugaem
pasBHOMEPHOEe UCmeYeHUe 3epHa Mo 8CeMy CEeYeHUI CywurnbHoU waxmbl. [pu cedeHuu cyuwunbHoU
waxmbl 700x600 mm 6ecripugo0HOE 8bIMyCKHOE yCmMpPOoUliCMe0o MexaHU4eCKO20 murna MOoXem cocmosimb
MOJIbKO U3 BEPXHE20 U HUXHE20 ByHKepos.
3aknroyveHue. lNpu yane HakoHa 1omkog 35° Kk 20pU30HMYy U ce4YeHUU 8binMyCKkHO20 omgepcmusi 60x60
MM 8bicoma gepxHeeo byHkepa cocmasum 0,238 M, ebicoma HuxHez20 6yHkepa - 0,338 M nipu obwel
gbicome 8blryckHo20 yempolicmea 0,576 m. [Mpu amom omcymcemeyrom 3ampamsl 3Hepauu Ha pabomy
8bIMyCKHO20 ycmpolicmea, yMeHbWaemcsi e20 MamepuasioeMKoCmb U [108bIAaemcs HadexXHOCMmb
pabomebi.

Knroyeebie cnoea: mModynbHas cywuska aspo0uHaMu4ecKoeo Haspeea, CywurbHas waxma,
cyuwika 3epHa, 6ecrpugoOHOEe 8biMyCKHOE yCmpoUCmeo, 8biyCKHOe omeepcmue

Ana yumupoeaHus: KynpeeHko A.U., Ucaes X.M., Hnosa A.l'., Kynpeernko O.A., Ncaes C.X.
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Abstract.

Problem and purpose. When equipping a modular aerodynamic heating dryer based on an experimental
PAPRKTO fruit and berry dryer with an additional module in the form of a drying shaft for grain, the question
arose of choosing the type of exhaust device. The height-adjustable space for accommodating the
projected exhaust device is no more than 600 mm. An analysis of the designs of the exhaust devices of
mine grain dryers has shown that for this case, the combination of a non-water outlet device of a mechanical
type and a pneumatic conveyor with air flow extraction from the working chamber of the rotor heater
satisfies the set conditions to the greatest extent. The purpose of the research is to substantiate the design
parameters of a non-water outlet device of the mechanical type of the drying shaft of a modular
aerodynamic heating dryer.

Methodology. Based on the design of a non-water outlet device of the mechanical type of dryers of the
type "Virgin", A1-UZM.

Results. The design parameters of the non-water outlet device of the modular dryer drying shaft are
calculated. Testing of the drying shaft for drying wheat grain showed that a non-water outlet device
manufactured according to design parameters ensures uniform grain flow throughout the entire section of
the drying shaft. When the section of the drying shaft is 700x600mm, the non-water outlet device of the
mechanical type can consist only of upper and lower bunkers.

Conclusion. With an angle of inclination of the trays 35° to the horizon and an outlet section of 60x60 mm,
the height of the upper hopper will be 0.238 m, the height of the lower hopper will be 0.338 m, with a total
outlet height of 0.576 m. At the same time, there are no energy costs for the operation of the exhaust
device, its material consumption decreases and its reliability increases.

Key words: modular aerodynamic heating dryer; drying shaft; grain drying, wireless exhaust
device; exhaust port.
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TEOPETUYECKUE NPEAMNOCHLINIKA K COBEPLULEHCTBOBAHWUIO CUCTEMbI OBCITYXXKUBAHUA
TPAHCMOPTHbIX CPEACTB B CEJIbCKOM XO3AUCTBE
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AHHOMauyus.

lMpob6nema u yenb. HadexHocmb MexHUYECKoU cucmeMsbl S18/iiemcsi 00HUM U3 KITHOYEBbIX 351IeMEHMO8
peanusayuu ripouszsodcmeeHHO20 rpouecca. [nsa aghgpekmusHoOU 3Kkcrinyamayuu HedocmamoyHo nullib
depxamb asmoMobUsIbHbIU MpPaHCIopm 8 UCMPasHOM COCMOSHUU, HO makxe Heobxodumo ymemsb
rpo2Ho3uposamb 8biX00 U3 CIMPOS €20 cucmeM, azpea2amos, y3/108. B Hacmoswee epemsi 0nd amoao
npuMmeHsiemcsi peeniaMeHmMHoe ob6cryXxusaHue (4epe3 ycmaHO8/1eHHbIe 3a8000M-U320mosumenem
UHmMepearbl U CKOppekmupoeaHHbie C y4emoM ycrnosul aKkcriiyamauyuu), ekmodarwee TO-1, TO-2, CO
(ce3oHHOe obcnyxusaHue), 8 paMKax KOMmOPbIX BbIMNOMHIIMCS KOHMPOIsbHO-0Ua2HOCMUYeCKUe,
peaynupo8oYHbIe U rnpovue onepayuu, a makxe 3amMeHa pacxodHbix Mamepuasios. [pu amom esudy psida
He3agucuMbIx hakmopos 0080/IbHO Yacmo omkKa3sbl Mpoucxodsim 8 uHmepearsnax mexoy Humu. lloamomy
uernb daHHOe20 uccriedosaHusi — paspabomka MemoOuKu u cpedcmaa 015 orpedernieHUs1 mrompebHocmu 8
rnposedeHUU 3aMeHbl 3/1EMEHMO8 MOPMO3HOU CcuCMeMbl MmpPaHCopmHo20 cpedcmea, MUHYS
cmaHOapmHble criocobbl, makue Kak UHCMpPyMeHmMalsibHbIlU KOHMPOJIb.
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Memodonozus. B xo0e skcriepumeHma 6biiu npuMeHeHbl Memoobl UHCMPYyMeHmMarnbsHO020 KOHMPOIs
31eMEHMO8 MOPMO3HOU cucmeMbl asmomMobuss: ocmamoYyHOU mOonwWUHblI HaknadoK (y4Yumbieaemcsi
monuwjuHa 00 3akfiernoK, Kpensauwux ux K mopMO3HbIM KO/100KaM) MOPMO3HbIX KOMOOOK U 8HYMPEHHUX
Ouamempos MopPMO3HbIX bapabaHos. AHanu3 OaHHbIX Pou3800UsICA MpU MOMOWU KOPPESUUOHHO-
pezpeccuoHHo20 memoda obpabomku cryqalHbiX 8eUYUH. B kadecmee obbekma uccredogaHuli bbinia
eblbpaHa epynna asmomoburneli KamA3 5320.
Pe3ynbmamsbl. WHcmpymeHmarnbHbili KOHMPOb 8 paMKax rociedoeamersibHbiX — MEexXHUYeCKUX
obcnyxueaHull (TO-2) no3eonun ycmaHo8UMb 3a8UCUMOCMb MEXAY 0CmamoYHbIM PECYPCOM Hak1adok
MOPMO3HbIX KOMOOOK MpaHCopmHo20 cpedcmea U ux Hapabomkol rpu pasHbIX yCr108USIX
akcrinyamayuu. CripoeHo3uposas npu rnomMowu pa3pabomaHHO20 anzopumma MOMEHM HacmyrnneHus
Kpumu4ecKo20 cOCmosiHUSI 3rieMeHma (8 rnepayto ouepedb MOPMO3HOU KOTOOKU Ha 51e80M Kosnece), bbiio
MPUHAMO peweHuUe O e20 3ameHe npu bnuxatwem obcnyxueaHuu (npedwecmeyrowem O0aHHOMY
Kpumu4ecKomy MOMeHmY).
3aknroyeHue. [JaHHble, nony4YeHHbIe 8 X00e 3KcrepuMmeHma (npumeHumernsHo K asmomobusnio KamA3
5320), nocnayxunu ocHogol Orisi cocmaerneHusi npogHo3a o Heobxodumocmu 0bcryXueaHusi MopMO3HOU
cucmembl mpaHcropmHoeao cpedcmeaa. B kayecmee aHanumuyecko2o Modysisi UCOIb308alu anzopumm
onpederieHusi omkasa OOHO20 UJSIU HECKO/bKUX 3/1IeMEeHmMo8 MmOPMO3HOU cucmembl asmomobursns 8
3asucumocmu om e20 Hapabomku. [lonydeHHbIl  Npo2HO3 OblT  NposepeH Mpu  NoOMOwU
UHCMpPYMeHmMasibHO20 KOHMPOJIsi HakiadoK mopMO3HbIX KOSI000K asmomobursisi, 4mo nodmeepdursio e2o
docmogepHOCMb.

Knroyeeble crnoea: mopMmo3Has  KorloOKa, Haknadka, mpaHcropmHoe  cpedcmeo,
UHCMpYMeHmarsibHbIl KOHMPO/b

Ana uyumupoeaHusi: Hukonomos W.H., Kynuk C.H., bopbives C.H. Teopemuyeckue
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Abstract.

Problem and purpose. The reliability of the technical system is one of the key elements of the production
process. For effective operation, it is not enough just to keep motor transport in good condition, but it is also
necessary to be able to predict the failure of its systems, assemblies, and components. Currently, routine
maintenance is used for this purpose (at intervals set by the manufacturer and adjusted for operating
conditions), including TO-1, TO-2, and CO (seasonal maintenance), which performs control, diagnostic,
adjustment, and other operations, as well as the replacement of consumables. At the same time, due to a
number of independent factors, failures often occur in the intervals between them.

Therefore, the purpose of this study is to develop a methodology and means to determine the need for
replacement of vehicle braking system elements, bypassing standard methods such as instrumental
monitoring.

Methodology. During the experiment, methods of instrumental control of the elements of the car's brake
system were applied: the residual thickness (the thickness up to the rivets attaching them to the brake pads
is taken into account) of the brake pads and the inner diameters of the brake drums. The data was analyzed
using the correlation and regression method of processing random variables. The KamAZ 5320 group of
vehicles was chosen as the object of research.

Results. Instrumental control within the framework of sequential technical maintenance (TO-2) allowed us
to establish a relationship between the remaining life of the brake pads of the vehicle and their operating
time under different operating conditions. Having predicted with the help of the developed algorithm the
moment of the onset of the critical condition of the element (first of all, the brake pad on the left wheel), it
was decided to replace it at the next service (preceding this critical moment).

Conclusion. The data obtained during the experiment (in relation to the KamAZ 5320 car) served as the
basis for making a forecast about the need for maintenance of the vehicle's braking system. An algorithm
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for determining the failure of one or more elements of the vehicle's braking system, depending on its
operating time, was used as an analytical module. The forecast was verified using instrumental monitoring
of the car's brake pads, which confirmed its reliability.

Key words: brake pad, lining, vehicle, instrumental control
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NCNOJIb30BAHUE HU3KOTEMMEPATYPHOIO TEMNA NPU YTUNU3ALMU NMOCNECNUPTOBON
BAPAbI
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AHHOmMauyusi. Cmambs nocssweHa rnpobreme ymunu3dayuu nocnecrnupmogol bapdbl — omxoda
crupmoeoeo rpouseoocmea, KoOmopbil Mpu HernpasusbHOU ymunusayuu 3agps3Hsaem OKpYXXarouwyro
cpedy. PaccmompeHsbi cywiecmsyrouue mMemoOs! rnepepabomku 6aplbl, 6K4Yasi MosyvyeHUe cyxoeo
Kopmogoz2o rnpodykma, aspobHyo U aHaspobHyw rnepepabomky. [IpedrnoxeHo ucronb3oe8aHue
JiornacmHbIxX CywusokK ¢ eopsadel 6apdol 8 kadecmee mMernyioHOCUMerisi, Ymo CHUXaem SHepao3ampamsl
u roseosisem Mofy4umb B8bICOKObEsNKosbIli  Kopmosol npodykm. TexHonoausd coomeemcmeyem
KpumepusiM Hausnydwux docmyrnHbix mexHonoaul (HAT), obecneyvusas skonoauyeckyto 6esonacHocms u
9KOHOMUYECKYH 3¢hghekmueHOCMb.

lMpobnema u uensb. [locnecnupmosasi 6apda, obnadasi 6bICOKOU numamesnbHOU UeHHOCMbIo, Mpu
HernpasubHOU ymunu3ayuu 3agps3Hsiem OKpyxatouwyro cpedy, Ymo mpebyem eHedpeHUsT IKOST02u4ecKuU
6e30mnacHbIX U 9KOHOMUYECKU 3¢hghbekmusHbIX mexHonoaul nepepabomku. Paspabomka u obocHogaHue
mexHonoauu ymunusayuu 6apldbl Ha OCHO8Ee HausyHuwux OOCMYHbIX MEeXHOo02ull ¢ UCoIb308aHUEM
JionacmHbIX CyWwusioK Ofi  CHUXEHUS] 3KOJI02UYeCKOU Hazpy3Ku U [08bILUEHUS 3IKOHOMUYECKOU.
aghghekmusHocmu.

Memodonoeaus. Memodonoaus cmambu 8KIOYaem aHanu3 Cywecmsywux mexHoaoaul ymunusayuu
nocnecrniupmosoli 6apdbl, 8bidernieHue ux Hedocmamkos U [pedrioXeHUe Hoeoeo Mnodxoda ¢
ucrosib308aHUeM /10MacmHbIX CyWUsiokK, 20e 8 Ka4ecmee mernjioHocumeris npuMeHsiemcs eopsidas bapoa.
Aemopbl  oueHusaem  3KOMo2UYECKYyrd  be3ornacHocmb U 3KOHOMUYECKYH  3h¢heKmueHOCMb
npednoxeHHOU mexHosioeuu, obocHosbigasi ee rpeumywecmsea neped mpaduyuoHHbIMU Memodamu.
Pe3ynbmamebl. PaspabomarHa mexHoso2usi ymunu3ayuu rocsecnupmoegoli 6apdbi ¢ ucrnosib308aHUeM
sonacmHbIX  Cywusnok, 20e eopsidas bapla cnyxum mernsioHocumernem. Memod cHuxaem
3Hepzao3ampamsl, UCK/IoYaem obpasogaHue Mbinu U KOHOeHcama, a makxe Mo3eossem [ony4yums
8bICOKOBEsIKO8bIU KOPMOBOU. MPOAYKM.

3aknroveHue. TexHomoausi OeMOHCMPUPYem 3SKOI02UHYECKY0 U 3KOHOMUYECKYH 3¢hgheKmueHOCMb,
npednazas ycmou4ugoe peweHue 0715 ymunu3ayuu omxo008 Crupmogozo rnpou3eoocmsa U CHUXEHUS
Hazpy3KU Ha OKpyXarouwyto cpedy.

Knroyeenie cnoea: nocnecrnupmosasi bapda, ymunusayussi omxo008, Hauny4dwue 00CmyrHbIe
mexHos02uU, J10racmHbie CyWwUusiKu, 3Kkooaudeckass be3onacHocmb, 3HEP203hHEKMUBHOCTb.
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THE USE OF LOW-TEMPERATURE HEAT IN THE DISPOSAL OF POST-ALCOHOL WASTE
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Abstract. The article is devoted to the problem of recycling of post—alcohol bard - waste from alcohol
production, which, if improperly disposed of, pollutes the environment. The existing methods of processing
bards, including the production of dry feed, aerobic and anaerobic processing, are considered. The use of
vane dryers with a hot bard as a coolant is proposed, which reduces energy consumption and makes it
possible to obtain a high-protein feed product. The technology meets the criteria of the best available
technologies, ensuring environmental safety and economic efficiency.

Problem and purpose. Post-alcohol bard, which has a high nutritional value, pollutes the environment
when improperly disposed of, which requires the introduction of environmentally friendly and cost-effective
recycling technologies. Development and justification of barda recycling technology based on the best
available technologies using paddle dryers to reduce the environmental burden and increase economic
efficiency.

Methodology. The methodology of the article includes an analysis of existing technologies for the disposal
of post-alcohol bard, the identification of their shortcomings and the proposal of a new approach using
paddle dryers, where hot bard is used as a coolant. The authors assess the environmental safety and
economic efficiency of the proposed technology, justifying its advantages over traditional methods.
Results. A technology has been developed for recycling post-alcohol bard using paddle dryers, where hot
bard serves as a heat carrier. The method reduces energy consumption, eliminates the formation of dust
and condensate, and also allows you to obtain high-protein feed.

Conclusion. The technology demonstrates environmental and economic efficiency, offering a sustainable
solution for the disposal of alcohol production waste and reducing the burden on the environment.

Key words: post-alcohol bard, waste disposal, the best available technologies, paddle dryers,
environmental safety, energy efficiency.
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AHHOMauyusl.

lpobnema u uyenb — OUEHKa mMSA208bIX Xapakmepucmuk MawUuHHO-MPaKmMopHo20 azpeaama,
rpoeeOeHHbIX 8 M0S1€8bIX YCIIOBUSX MPU 8bIMOIHEHUU CE/lbCKOX035UCMBEHHbIX onepayud.

O6bekmbl uccnedoeaHull — mpakmop benapyc-922, cmecu 0u3enbHO20 moriuea parncogoeo macna u
amaHorna.

MemoOdbI uccnedoeaHuli — 3KcrslyamayuoHHbIe UCMbimMaHusi. B roneebix ycrnosusix uUcrosib308arscsi
KonecHbIli mpakmop benapyc-922, nnye [1/TH-3-35, OuHamomempudeckass asmocuerika, KOMII/IeKC
usmepumersibHbIX Npubopoe u 060pydo8aHUs.

Xod akcnepumeHma. dkcriepumeHmaribHbIM mymem 6b110 ocyuwecmeneHo onpedesneHue 3¢hgbeKmueHbIxX
U  MmornsueHO-3KOHOMUYECKUX roka3ameniell pabombl MawuHHO-MPaKmMopHo20 agpesama, €20
aHepzemuyeckoeo KI1[ Ha pa3nuyHbix KOMOUHaUUsX MHO20KOMMOHEHMHbIXx 6uomonnus. [lony4YeHHble
OaHHble 3KcriepuMeHma u rocredyruux pacHiemos npedcmassieHbl 8 sude epaghuKos.

Pesynbmambl u 8bI800bl. Ha o0cHO8e 3KCrepuMeHmarsnbHbiX uccriedosaHuli ycmaHoeseHa
B803MOXHOCMb  UCMOMb308aHUSI CMECU MmOr/ue, ekKvarwel mosapHoe, pacmumeribHoe U
d8yxamomHbIl criupm, Ons numaHus OusenibHo20 dsuzamernis. TornnuBHO-3KOHOMUYECKUE roKasamesnu
MTA, ucrionb3yrouwezo 3as8rieHHble KoMnoHeHmbl 00 15% & o06bemHbix 0onsX 103805som
3aghukcuposame yposeHb aHepzaemu4yeckoz2o K[ moburnbHol cucmembl, paBHOUEHHbIU WmamHOMY
JBC.

Knroyeebie cnoea: buodobasku, rosieabie UCMbIMaHUs, azpomexHU4ecKue ycrosus, MawUuHHO-
mpakmopHbil azpezam, saHepeemudeckull KN/, nompebrsemas MowHocmb, pacxod moriuea, cMecegoe
mornnueo.
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Abstract.

Problem and purpose - assessment of traction characteristics of a tractor unit carried out in the field during
agricultural operations.

Objects of research - tractor Belarus-922, a mixture of diesel fuel, rapeseed oil and ethanol
Methodology — operational tests. The Belarus-922 wheeled tractor, the plow PLN-3-35, the dynamometric
automatic coupling, a complex of measuring instruments and the equipment were used in field conditions.
The course of the experiment. Operational tests. The Belarus-922 wheeled tractor, the plow PLN-3-35,
the dynamometric automatic coupling, a complex of measuring instruments and the equipment were used
in field conditions.

Results and conclusions. Based on experimental studies, the possibility of using a mixture of fuels,
including commercial, vegetable and diatomic alcohol, to power a diesel engine has been established. The
fuel and economic indicators of the MTA, which uses the declared components up to 15% in volume
fractions, make it possible to fix the energy efficiency level of the mobile system, equivalent to a standard
internal combustion engine.

Key words: dietary supplements, field tests, agrotechnical conditions, machine and tractor unit,
energy efficiency, power consumption, fuel consumption, mixed fuel.
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AHHOMauus.
lMpobnema u uenb. Llens HayyHoU pabombl 3aknawyaemcss 8 onpedesieHUU  OnMuMaribHbIX
3KCrlyamayuoHHbIX rnapamMempos azpoakosioaudeckol aghghekmusHocmu nonuea 0oxoesasnbHbIMU
MawuHaMmu Kpy208020 Oelicmeusi omeyecmeeHHo20 U 3apybexHoe20 npousgodcmea. Ykasblieaemcs, 4mo
rposiefieHUe 3KOI02UYECKUX rocrnedcmeutli OpoweHUs 3agucum om UCXOOHO20 COCMOSIHUS 2pyHMOos,
Kavyecmea rnonueHouU 800bi, pexumMa OpoWeEHUs U YPOBHS agpomexHosoaul. [JeepadaylioOHHbIe S18M1eHUS
Moeym 6bimb CyWEeCcm8eHHO yMeHbWeHbl briazodaps peaynuposaHurd MesuopamueHo20 COCMOSIHUS
rnoys, co30aHuUr0 onmMuMarbHbIX ycrosul 05 pocma CesibCKOX03AUCMB8EHHbIX pacmeHull U MosbIlUeHUI0
buonoauveckol ypoxalHoCmu opoliaeMblx 3eMeslb, C COXpaHeHUEM MpUPOOHbIX PeCypcos, 8Kilro4Yas 800y
u noysy. Mcxods u3 amoeo, co3daHue Hay4YHO-060CHOBaHHbIX Memodose opouweHuUs, crrocobcmeayouwux
Y8ENUYEHUI0 YPOXalHOCMU CeJlbCKOXO03AUCMEEHHbIX Ky/bmyp, COXPaHeHUto 100opodusi rnoysbl U
CHUXEHUI 3KOJ102UHECK020 8030elicmausi Ha OKpyXxatouwyro cpedy, sersemcs gaxHol 3adaqel.
Memodonozaus. B daHHoU pabome npoeodsimcsi ucciiedosaHusi Mo ouyeHke kadecmea 00X0si Ha
MHoeoonopHbix AM «KybaHb-TIK1» (MOSK-512-75 u MASK 397-55), [IM «Valley» (dnuHa mawuHb! 700 m)
u M «Reinke» (dnuHa mawuHbl 400 m). UccnedosaHusi npoesodunuck Ha opowaembix 3emrsax AO
«O3epbl» 2. KonomHa, Mockosckol obnacmu. [Noyebl nnodopodHble, annieuasbHble, 3epHUCMbIe C
CyanuHUCMbIM MexaHU4YeCKUM cocmagomM u codepxaHuem 2ymyca 2-3 %. Obwul yknoH yd4acmka 0,016,
ckopocmb eempa 0o 1 m/c, MuHepanusauusi opocumesibHol 800bi 2,1 e/n. WccnedosaHus o
onpedenieHUd UHMeHcusHocmu 00X0s, a makxe pasHOMepHocmu pacripedesieHusi o0cadkos
rpoeodurnuck no Memoou4YecKuM pekomeHdayusam, onpedeneHHeiM 8 CTO AUCT 11.1.2010.
Pesynbmamsbl. B xode skcnepumeHmarnbHbiXx —uccriedogaHuli  ornpedensncss  KosghguyueHm
aghghekmusHoO20 nonuea ecemu npedcmassieHHbIMU Ha uccrnedosaHusi Modugbukayusamu 0oxdesaribHbIX
MawuH. BbisierieHo, ymo ece obpasubl y008r1iemeopsitom o OCHOBHbLIM roKasamesisM Kadecmaa rosusa.
3aknroveHue. OkcriepumeHmarbHble UcC1edo8aHus, NposedeHHble Ha OpowaeMbiX MOUMEHHbIX
yyacmkax AO «QOsepbi», Mokasanu 6bICOKUU ypO8EHb UCIMOMb308aHUsI MEeXHOI02ull OpOWeEHUS] Ha
uccnedyeMoMm y4dacmke fpu ronuee kapmogess u nyka. [Jnsg 0oCmuXXeHusi MakcuMarbHbIX 3Ha4eHul
pexuma rosnuea CeslbCKOX035UCMBeHHbIX Kyrbmyp mpebyemcs: pa3pabomka mexHUYeCKUX peuweHud,
ucknoYaruwux HedocmamoyHbilt rnonue Ha 18 % doxdesanbHbix Hacadok [M «Valey»; nosbiweHue
OasneHusi 8 koHue [M «KybaHb-TIK1», ucknoyarowee omkrioHeHUs1 pasHoMepHocmu rosnuea ro ecel
OnuHe OoxdesaribHOU MallUHbI.

Knroyeenblie csioea: Menuopayusi, a2poakoroausi, 0oxdoesasibHasi MalluHa Kpy2o8o20 Oelicmeus,
«KybaHb JIK1», «Valley», «Reinke», pacrnipedeneHue doxds1, UHMeHcU8HOCMb 00051
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LlineHoe C.J1. OueHka kadyecmea ronuea wupoko3zaxeamHol doxdesansHOU MexHUKU Ha delicmeayrouwiux
opocumesibHbiX cucmemax // BecmHuk PsisaHCKO20 20Ccy0apCmeeHH020 azgpomexHOI02Uu4eCcKo20
yHusepcumema umeHu [1.A. Kocmbivesa. 2025, T.17, Ne2, C.130-139 https://doi.org/
10.36508/RSATU.2025.90.57.018

Original article


mailto:info@raduga.mcx.gov.ru
mailto:rgk.rgatu@yandex.ru
mailto:info@raduga.mcx.gov.ru
mailto:evseev.evgeniy.1995@mail.ru

ASSESSMENT OF THE QUALITY OF IRRIGATION OF WIDE-COVER SPRINKLING EQUIPMENT ON
OPERATING IRRIGATION SYSTEMS

Anatoly I. Ryazantsev’, Irina A. Kostovarova? Georgy K. Rembalovich® Evgeny Yu. Evseev 4, Sergey L.
Shlenov?®

13 Ryazan State Agrotechnological University named after P.A. Kostychev, Ryazan, Russia

25 The All-Russian Scientific Research Institute of Irrigation and Agricultural Water Supply Systems
«Raduga», Kolomna, Russia

4 State University of Social Sciences and Humanities, Kolomna, Russia

'ryazantsev.41@mail.ru

2 info@raduga.mcx.gov.ru

3 rgk.rgatu@yandex.ru

4 info@raduga.mcx.gov.ru
evseev.evgeniy.1995@mail.ru

Abstract.
Problem and purpose. The purpose of the scientific work is to determine the optimal operational
parameters of agroecological efficiency of irrigation by circular sprinkler machines of domestic and foreign
production. It is indicated that the manifestation of the environmental effects of irrigation depends on the
initial state of the soil, the quality of irrigation water, irrigation regime and the level of agricultural technology.
Degradation phenomena can be significantly reduced by regulating the reclamation state of soils, creating
optimal conditions for the growth of agricultural plants and increasing the biological yield of irrigated lands,
while preserving natural resources, including water and soil. Based on this, the creation of scientifically
based irrigation methods that increase crop yields, preserve soil fertility and reduce environmental impacts
is an important task.
Methodology. In this work, studies are conducted to assess the quality of rain on multi-support DM
KubanLK1 (MDEK-512-75 and MDEK 397-55), DM Valley (700 m machine length) and DM Reinke (400 m
machine length). The research was carried out on irrigated lands of JSC Ozery, Kolomna, Moscow region.
The soils are fertile, alluvial, granular with a loamy mechanical composition and a humus content of 2-3%.
The total slope of the site is 0.016, the wind speed is up to 1 m/s, the salinity of irrigation water is 2.1 g/l.
Studies to determine the intensity of rain, as well as the uniformity of precipitation distribution, were
conducted according to the methodological recommendations defined in the SRT STORK 11.1.2010.
Results. In the course of experimental studies, the coefficient of effective irrigation was determined by all
the modifications of sprinklers presented for research. It was revealed that all samples satisfy the main
indicators of irrigation quality.
Conclusion. Experimental studies conducted on irrigated floodplain areas of JSC Ozery have shown a
high level of use of irrigation technologies in the study area when watering potatoes and onions. To achieve
the maximum values of the irrigation regime for crops, it is required: — development of technical solutions
that eliminate insufficient watering by 18% of the DM "Valey" sprinkler nozzles; — increased pressure at the
end of the DM "Kuban-LK1", which eliminates deviations in the uniformity of irrigation along the entire length
of the sprinkler machine.

Key words: land reclamation; agroecology; circular sprinkler; Kuban LK1; Valley; Reinke; rain
distribution; rain intensity
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AHHOMauyus.

Mpobnema u uyenb. B cmambe nodyepkusaemcsi 8aXHOCMb Pa3gUMUs Cceflekyuu cemeHogodcmea
ceekrbl, 4mo obecreyusaem 8bICOKYIO ypoxXalHOCMb U [10380/19€m CHU3UMb 3ampambl Ha eé
rpousgodcmeo. OnuckbI8aoMCcs MeXHUYEeCKUe U a2pOHOMUYECKUE CII0XKHOCMU, KOMOopbie MO2ym 8/usimb
Ha Kayecmeo KOopHeri0008, Mpou3eooumesibHOCMb MEeXHUKU U obwyr aghghekmusHocmb pabomeil.
[MpedcmaeneHbl pe3ynbmambl MOUCKO8O20 aHasu3a Cyuwecmeyrwux sudos8 cenapupyrowux cucmem.
AHarnu3 KOHCmMpyKUyUl cyuecmsyruux ycmpolcmes 8bisigusl psid 0bwux Hedocmarmkos, He Mo380ISUUX
obecrieyumsb 6onee 3hheKMUBHYO O0O4YUCMKY Ha 8cex amanax npouyecca cernapayuu. Llenbio
Hacmosiwezo uccredoeaHusi sieunacb paspabomka asmomamuyeckol cucmeMbl U3MEHEHUS yeana
HaKrioHa cenapupyrouwezo paboye2o opeaHa C8eK/10ybopo4yHo20 kKombaliHa Ons yeenu4veHus obuwel
aghghekmusHoCcMu 04UCMKU

Memodonozusi. OcHoeoll Memodosioauu uccriedo8aHusi s8/siemcsi aHanau3 Hay4Hbix pabom u
mexHu4YecKux peweHuli. Ha ocHoge nnumepamypHo20 rioucka onpedenusnu Haubonee socmpebosaHHyo 8
CcoBpeMEeHHbIX ybOpPOYHbIX MawuHax, KOMOUHUPOBaHHYIO cenapupytowyto cucmemy. Kpome moeo, 6birio
ycmaHoesieHo, 4mo aghghekmusHocmb pabombl  38e304amoll cenapupyrouweli cucmembl  MOXHO
rnosbicumb, UCIMOMb3Ys yCmpoUCcmeo, asmoMamuyecku peaynupyowee yeorn Hak/oHa nepeol
cenapupyrowel 38e30bl

Pe3ynbmamsbi. Ha ocHoge pe3ynibmamos rouckosbix uccriedosaHull U aHaaumu4ecko2o obobujeHust
pe3ynbmamog uccrnedogaHull y4qeHbIX, 8 a2pPoUuHXeHepHoM ueHmpe BUWM npednoxeHa Hoeas
KOHCMPYKUUsi KOMOGUHUpO8aHHOU cenapupyrouwieli cucmemai.

3aknro4veHue. Vicrionb3osaHue paspabambsigaeMoli cucmeMbl MOXem M0380/1UMb, YIyHUWUMb Kayecmso
cenapayuu 0o 15% 3a cuyem adanmauyuu yena HaK/IOHa U CKOPOCMU epawjeHusi, oebICUMmb
npoussodumenbHocme 0o 30% 3a cyem onmuMmu3dayuu cKkopocmu U yeenu4yumb  0bWyro
aghgpekmusHocmeb 00 20% 3a cyem asmomamu3ayuu u adanmayuu.

Knroyeeble cnoea: caxapHas ceekrna, ybopka, cenapayus, MOOepHU3auus, cenapupyrouul
opazaH.
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Abstract.

Problem and purpose. The article highlights the importance of developing beet seed breeding, which
ensures high yields and reduces production costs. The technical and agronomic difficulties that can affect
the quality of root crops, the productivity of machinery and the overall efficiency of work are described. The
results of a search analysis of existing types of separation systems are presented. An analysis of the
designs of existing devices revealed a number of common disadvantages that do not allow for more efficient
cleaning at all stages of the separation process. The purpose of this study was to develop an automatic
system for changing the angle of inclination of the separating working body of a beet harvester to increase
the overall cleaning efficiency.

Methodology. The basis of the research methodology is the analysis of scientific papers and technical
solutions. Based on a patent search, a combined separation system was identified as the most in demand
in modern harvesting machines. In addition, it was found that the efficiency of the stellar separation system
can be improved by using a device that automatically adjusts the angle of inclination of the first separating
star.
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Results. Based on the results of exploratory research and analytical generalization of the research results
of scientists, a new design of a combined separation system has been proposed at the agroengineering
center of VIM.

Conclusion. The use of the developed system can improve the separation quality by up to 15% by adapting
the angle of inclination and rotation speed, increase productivity by up to 30% by optimizing speed, and
increase overall efficiency by up to 20% through automation and adaptation.

Key words: sugar beet, harvesting, separation, modernization, separating body.
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AHHOMauyus.
lpo6nembl u yenb. B cmamebe nposedéH aHannu3 omka3oe ¢hopcuposaHHbIx 08uzamersiel, 8 MoMm Yucrie
u yunuHoOporniopwHesol epyrnnbl, MnpuduUH HedocmamoyHol 3ghgpekmusHocmu pabombl cucmemsl
macrisHoeo  oxnax0eHuss  rnopwHel. Llenb:  noebicumb  HadéxHocmb  pabombl  Qusernel
cosepuwieHcmeosaHueM MacrisiHbIX YOPCYHOK.
Mamepuansi u MemoOdbl. C ucrosib308aHUEM COBPEMEHHbLIX Memod0o8 U cpedcme rosly4YeHHble OaHHbIEe
rnoasonunu docmuydb yenu u c¢hbopmynuposams rpakmudecKue pekomeHOayuu rno coeepuieHcmeaeo8aHuo
MacrisiHbIX (DOPCYHOK OXrnaxO0eHusi nopwHel, npuUMeHsieMbiX 8 Ou3eriax MawuH agpornpoMbllUIEHHO20
Komrekca. JKkcriepuMeHmarbHble U cmamucmuyeckue 0aHHble rosydYeHbl Ha Ou3ernsix npouseodcmea
MAO KAMAS.
Pe3ynbmamebl. AHanu3 nokasamenel HadéxHocmu (Hapabomka Ha 0mKa3) U mexHuU4eCcKo20 COCMOsIHUS
(OasneHue erpbicka Macsia, Macca ernpbiCHYymoz20 macsa, OasilbHocmb Ccmpyu macna) ¢hopCyHOK
oxnaxoeHusi nopwHeul ouserned.
3aknroyeHue. Hapabomka Ha omka3 MacrisiHbIX pOpCyHOK oxraxxdeHusi nopuwHel mpebyem dgykpamHou
3ameHbl KoMmriniekma 8 rnepuod 0o karumarnbHo20 peMoHma dusened. [ns obecrieyeHuss HOpMasrbHO20
meroeo2o pexuma YuiauHOPONopwHesoU epynrbl cywecmsyowass macrisiHas ¢opcyHka OO/mKHa
gripbickueamp cmpyto Ha OHuwe nopwHsi nod OaeneHuem 0,2-0,22 Mna. HanbHelwee ygenuyeHue
OaeneHusi macna ¢hopcyHKoU CcHuxaem obujee OasjieHUe 8 CMa304YyHOU cucmeme, Ymo 8bi3bisaem
ros8bIWEeHUEe UHMEeHCUBHOCMU U3HawusaHusi demarnel U cokpaweHue pecypca dguzamerssi 8 Uesiom.
Knroyesbie csiosa: ¢hopcuposaHHbie Ou3esniu, CMasOyYyHble cucmema, MacrisiHble (DOPCYHKU
oxnax0eHusl rnopwHeu, cmpysi Macra.
Ans yumupoearus: [JeHucos A.C., CumakuH A.A., JaHunuH B.1O., bapaHos M.A., opweHuHa
E.1O. OueHka agcpekmusHoCmMU MacrisiHbiIX GQOPCYHOK oOxnax0eHuUss rnopwHel ¢hopcupo8aHHbIX
asmompakmopHbix Ousened |/ BecmHuk PsisaHCko20 20cy0apcmeeHHO20 aspomexHOI02u4ecKko20
yHusepcumema umeHu [1.A. Kocmbivesa. 2025. T.17, Ne2. (C.145-151 https://doi.org/
10.36508/RSATU.2025.28.13.020
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Abstract.

Problem and purpose. The article analyzes the failures of forced engines, including the cylinder-piston
group, the reasons for the insufficient efficiency of the piston oil cooling system. Purpose: to improve the
reliability of diesel engines by improving oil injectors.

Methodology. Using modern methods and means, the obtained data allowed us to achieve the goal and
formulate practical recommendations for improving piston cooling oil nozzles used in diesel engines of
agricultural machinery. Experimental and statistical data were obtained on diesel engines manufactured by
PJSC KAMAZ.

Results. Analysis of reliability indicators (mean time between failures) and technical condition (oil injection
pressure, mass of injected oil, oil jet range) of diesel piston cooling nozzles.

Conclusion. The operating time between failures of piston cooling oil nozzles requires a double
replacement of the set before a major overhaul of diesel engines. To ensure normal thermal conditions of
the cylinder-piston group, the existing oil nozzle must inject a stream onto the piston bottom under a
pressure of 0.2-0.22 MPa. A further increase in oil pressure by the nozzle reduces the overall pressure in
the lubrication system, which causes an increase in the intensity of wear of parts and a reduction in the
service life of the engine as a whole.

Keywords: forced diesel engines, lubrication system, piston cooling oil nozzles, oil jet.
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AHHOMauyusl.

lMpobnema u uenb. Llenbio Hacmosiwez2o uccriedosaHusi 6bio onpedesieHUe OCHOBHbLIX GOU3UKO-
MexaHU4YeCKUX Xxapakmepucmuk anemMeHmos, demarnel, KOHCmpPyKyul U Y3108 MeIUOPamueHbIX MaliuH
npu ux npoekmuposaHuu rnocpedcmeom epaguyeckux pedakmopos U nod20MoBKe MexHU4YecKoU
0oKyMeHmauyuu Ha u32omoessieHue.

Memodonozus. VccrnedosaHue npogodusiu Ha OCHo8e Paboyux OpeaHO8 MENUOPaAMUBHLIX MalluH
KagheOpbl opz2aHu3ayuu U mexHoso2ull 2uGpoMenuopamusHbIx U cmpoumerbHbix pabom PIAY-MCXA
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umeHu K. A. Tumupsizesa. B kadyecmee obbekmoe uccriedosaHusi b6biiu UCMONb308aHbl demanu u
KOHCMpyKyuUu menuopamueHo2o kaHanooducmumens PP-303 (pycnosoli pemMoHmep c¢ anybuHol
oquujaeMbIx MeuopamueHbix KaHanoe 0o 3 m). OcobeHHocmblo paboqux op2aHO8 MesuopamueHbIX
KaHanoo4yucmumeneu sie519emcs ux npeumyuwiecmeeHHas paboma 8o enaxHou cpede. [NpedsapumeribHO
demanu U KOHCMPYKUUU MenuopamueHbIX KaHarooducmumersned rpoekmuposasnucs memodamu
accoyuamusHoe0 YepyeHUs C UCob308aHueM epaghuyeckozo nakema Inventor Pro. [Mpu ucnonb3osaHuu
mMemoodo8 accouuamueHo20 YepyeHusi ¢hopmupyromcsi 08a suda ¢halisios: nepsbil ¢halin ¢ 06bEMHOU
KOHCcmpyKyueul; emopol ¢haln — yepmexX 8 MII0CKoCMu, Mosly4YeHHbIlU Ha OCHoge 06beMHo20 suda (m. e.
mexHu4Yeckasi OOKyMeHmauusi Ha uszomosrieHue). [anee npoussedeHa pacrieyamka demasel Ha 3D-
fpuHmepe, Komopakle UCoMb308anuch npu rnpogedeHuu nabopamopHbix uccredosaHul. NposedeHsbl
MPOYHOCMHbIE pacyembl KOHCMPYKUULU MemoOOM KOHEYHbIX 3/1IEMEHIMO8 80 8CIMPOEHHOM 8 rpoepammy
MOOyrie aHanusa Harps)KeHHO20 cocmosiHus. Takxe 8 uccriefoeaHusix rnposedeHa onmumusayusi
uccnedyemol KOoHCmpyKyuu paboyeao obopydogaHusi KaHaIo0o0HUuCmumerns.

Pe3ynbmamel. B pe3ynbsmame uccriedosaHusi, HanpaseneHHo20 Ha U3y4YeHue (bu3uKOo-MexaHU4ecKux u
MPOYHOCMHbLIX XapakmepucmuK CrpPOeKmMuUpPo8aHHbIX demanel U KOHCMPYKUUU MenuopamueHbIX
KaHanoo4ucmumernel, ycmaHO8/1eHO, YMO [POYHOCMHbIE roKa3amesiu 8 3HayumesibHoU cmerneHu
3asucam om Mamepuana KOHCMPyKuuu U ee pa3mepos. B cmambe npedcmasneHo uccrnedosaHue
HarnpsiKeHHo020 COCMOsIHUSI 00HO20 U3 MHOXecmea pacyemos arieMeHmos paboyezo obopydosaHusi
kaHanooyucmumens PP-303. KoaghgbuyueHmsi 3anaca npodyHocmu Os1si uccriedyemoll KOHCMpPyKuuUuU
mseu oripedesieHbl pacyemom MemoO0OM KOHEYHbIX 3/IeMeHmos8 u Haxoosimces 6 npedenax 4,85 eduHuy,
4mo 2080pum o0 3HaqyumesibHoM pacxode mMamepuarna. [Toamomy Ons 0aHHO20 crlyqas uyesecoobpasHo
MPUMEHUMb KOHCMPYKUUIO MEHbWUX pa3Mepos Ufu Ucrofib308amb cmarb yMepeHHoOU npoYHocmu. B
crlydasix Haxox0eHusi KoaghguyueHma 3anaca fpoYHOCMU 8 3HayYeHusx Onu3Kux K MUHUMasibHO
donycmumbiM  8esludUHaM poeedeHbl YMOYHEHHbIe MPOYHOCMHbLIE pacyemsl, 3ak/oyaroujuecss 8
pa3buske KOHCMPYKUUU Ha KOHEYHble 3/1eMeHMbl C MEeHbWUMU pasMepamu mempasadpos, m. e., 8
nony4yeHuu 6onee nIomHol KOHeYHO-aneMeHmMHoul cemku. B psde cnyuaee npu makom uccnedosaHuu
KoaghhuyueHm 3anaca MpPOYHOCMU OKa3bleasics Huxe donycmumelx ripedesnos 1,5...2,0 npuHamsix s
aHanusa o npedsapumerbHbiM pacyemam. Onmumusayusi KOHCMPYKUUU rokasana yMeHbUWeHUe Macchl
KOHCmpyKyuu Ha 37%.

3aknroveHue. Pe3ynbmambl  ucciiedo8aHUss  M0380MUMU  BbISICHUMb  (DU3UKO-MexaHU4yecKue
Xapakmepucmuku U fnpoYHocms pa3pabomaHHbIX KOHCmpykyul 8 cucmeme Inventor Pro. [pumeHeHue
epachuydecKkux rnakemos 8 rpoyecce npoekmuposaHusi u uccredosaHus demasiell U KOHCMPYKUul 80
MHO20M 110380719em yry4Wwumb C 3KOHOMUYECKOU MOYKU 3PEeHUs Pecypcbl, 3ampadusaemble Ha
rnposedeHue aKcriepuMeHmarbHbIX 1abopamopHbIX U M0S1E€8bIX YCII08USIX.

Knroyeebie csioea: rnpoekmuposaHue Oemariel, MPOYHOCMHbIE  pacyembl,  aHasus
Hanpsp»keHHO20 COCMOSIHUS, MesuopamueHble MalwuHbl, KaHaioo4yucmumersnu, Memoo KOHEYHbIX
aneMeHmMos, onmumMu3ayusi KOHCmMpPYyKuUU

Ana yumupoeaHusi: Tolzambaes C.K., A6dynmaxudos X.A., AbeHos A.T. [poekmuposaHue,
MPOYHOCMHbIE  pacdyembl U onmumMusayusi opMbl  KOHCMpPYyKyul  pabodyezo obopydosaHusi
MenuopamueHbIx MawuH 8 cucmeme Inventor Pro // BecmHuk PsisaHcko20 2ocy0apcmeeHHO020
aspomexHorioaudeckoao yHusepcumema umeHu [1.A. Kocmbiyesa. 2025. T.17, Ne2. (C.152-159
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DESIGN, STRENGTH CALCULATIONS AND SHAPE OPTIMIZATION OF WORKING EQUIPMENT
STRUCTURES FOR RECLAMATION MACHINES IN THE INVENTOR PRO SYSTEM
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123 Russian State Agrarian University — Moscow Timiryazev Agricultural Academy, Moscow, Russia
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Abstract.

Problem and purpose. The purpose of this study was to determine the main physical and mechanical
characteristics of elements, parts, structures and assemblies of reclamation machines during their design
by means of graphic editors and preparation of technical documentation for manufacture.

Methodology. The study was carried out on the basis of the working bodies of reclamation machines of
the Department of Organization and Technologies of Irrigation and Reclamation and Construction Works
of the Russian State Agrarian University-Moscow Timiryazev Agricultural Academy. As objects of study,



the details and structures of the reclamation canal cleaner RR-303 (channel repairer with the depth of the
reclamation canals to be cleaned up to 3 m) were used. A feature of the working bodies of reclamation
canal cleaners is their preferential operation in a humid environment. Previously, parts and structures of
drain cleaners were designed using associative drawing methods using the Inventor Pro graphics package.
The second file is a drawing in a plane, obtained on the basis of a three-dimensional view (i.e., technical
documentation for manufacturing). Next, the parts that were used in laboratory research were printed on a
3D printer. Strength calculations of structures using the finite element method were carried out in the stress
state analysis module built into the program. In addition, the study optimized the design of the working
equipment of the canal cleaner.
Results. As a result of the study aimed at studying the physical, mechanical and strength characteristics
of the designed parts and structures of reclamation canal cleaners, it was established that the strength
indicators largely depend on the material of the structure and its dimensions. The safety factors for the rod
design under study are determined by the finite element calculation and are within 4.85 units, which
indicates a significant consumption of material. Therefore, in this case, it is advisable to use a smaller
structure or use steel of moderate strength. In cases where the factor of safety is found in values close to
the minimum permissible values, refined strength calculations were carried out, consisting in dividing the
structure into finite elements with smaller tetrahedron sizes, i.e., in obtaining a denser finite element mesh.
In a number of cases, during such a study, the factor of safety turned out to be below the permissible limits
of 1.5 ... 2.0 accepted for analysis according to preliminary calculations. Optimization of the design showed
a 37% reduction in the weight of the structure.
Conclusion. The results of the study made it possible to find out the physical and mechanical
characteristics and strength of the developed structures in the Inventor Pro system.

Key words: design of parts, strength calculations, stress analysis, reclamation machines, channel
cleaners, finite element method, design optimization

For citation: Toygambayev S.K., Abdulmazhidov Kh.A., Abenov A.T. Design, strength calculations
and optimization of the form of structures of working equipment of reclamation machines in the Inventor
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PE3YNIbTATbI MOJIEBOrO OMbITA IbHOTEPEEU/IbHOW CEKLIUM B COCTABE KOMBAMHA NIK-4A
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AHHOMauyusl.
lMpobnema u uyenb. [losbiweHue npouszgodumMesnbHOCMU npoyecca ybopku JfbHa-0os2yHua
obycnoenugaemcs cosepuieHcmeom yHKUUOHUpOBaHUS MexaHUYeCKux ycmpolticme,

ocyuwiecmensaouwux mepebneHue pacmumenbHolU Macchl. Llenbio pabombsi s.enssiemcsi  8bisierieHUe
OnNMMUMU3UPOBaHHbIX paboyux xapakmepucmuK U 3KCrslyamayUOHHbIX PEeXumMos JibHomepebusibHoU
cekyuu, exodsuiel 8 cocmae ybopouyHo2o kombaliHa modenu JIK-4A.

Memodonozaus. ViccnedosaHue npogodusiocb 8 pamMKkax roseeoao aKcrepumeHma Ha 6aze O®F60Y BO
«Teepckasi TCXA» e nepuod 2023 — 2024 22. CocmasrieH rinaH rnosiHoghakmopHo20 SKcriepuMeHma murna
@3 3% uccnedyembimMu ¢hakmopamu MPUHSMbI; nocmyrnamersibHasi CKopocme JibHoKombatiHa JIK-4A u
Konu4ecmeo  UUTUHOPUYECKUX 8bICmyroe Ha wkueax mepebunbHoeo annapama. Omknukamu
aKcrepuMeHma SI8/ISIIoOMCs. pacmsHymocmb JIeHMbl JfibHa, Yucmoma mepebrieHusi u nomepu CeMsiH.
Bkcnepumenm nposedeH 8 Konudecmeae 27 ofbimos Ha yJyacmke rouw,adbto 2,7 2a.

Pe3synbmambi. Pe3ynbmambi 3KcriepumMeHma rokasanu, 4Ymo rpednazaembill UHHO8AUUOHHbIU
mepebunbHbIl annapam obecrieyueaem 8bICOKOE Kadyecmeo mepebrieHuUsi, 0cObeHHO rpu Mo8bILEHHOU
enaxHocmu cmebnecmosi. Cmamucmu4yeckass obpabomka daHHbIx nodmeepdursia 80CrpPouU380OUMOCMb
pesynbmamos onbimos. [lonyyeHHble epachudeckue 3asucumMocmu  03807UIU  YCMaHo8UMb
onmumarsibHble napamempbl U pexXuMbl pabombl UHHOBAUUOHHO20 mepebunbHO20 arnmnapama:
Konu4ecmeo UunuHOPUYEeCKUX 8bicmyrios — 8 wm., CKopocmb 08u)XeHuUs1 KombaliHa 8 duanasoHe 1,7-2,2
m/c noseonsiem Go0b6umbCsi MUHUMarIbHOU pacmsiHymocmu J1eHMbl, CKOpocmb O08UXeHusi kombaliHa 8
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QuanasoHe 1,6-2,1 Mm/c obecrieyusaem 8bICOKUE [OKa3amesnu 4Hucmomsbl mepebrieHus, CKOpoCcmb
dsuxeHusi kKombaliHa 8 Ouana3oHe 1,6-2,3 M/c cHuXaem 0o MUHUMYMa rnomepu CeMsiH.
3aksnroyeHue lNonyyeHHble 8 pe3yribmame uccriefo8aHusi 8bI800bI 10380/ISII0M 8bIA8UMb PayUOHasIbHbIE
napamempsl U pexumbl pabomsl mepebunbHo20 annapama 0715 fibHa. [1onyYeHHble pe3ynbmambl Mo2ym
6bimb  UCMObL308aHbI MNpuU paspabomkKe OCHOBHbIX Y3108 I[IbHOYO60POYHOU MEXHUKU C Uelbko
onmumu3ayuu u rosbiweHus aghghekmusHocmu ripouecca ybopku nbHa-don2yHua.

Knro4veeblie cnoea: rnbHomepebunbHasi cekuus, KombalH JIK-4A, noneeol  onbim,
pacmsHymocmb JIeHMbI fibHa, OfNMuMalibHble napamempsl, Ka4ecmeo mepebrieHus

Ansa uumupoeaHusi: @upcoe A.C., BuHoepadoe A.B. Pe3ysibmambi nosiegoeo oribima
NibHomepebunbHoU cekuyuu 8 cocmage kombalHa JIK-4A || BecmHuk PsisaHCKo20 2ocydapcmeeHHO020
aspomexHorioeudeckoeo yHueepcumema umeHu [1.A. Kocmbiuesa. 2024. T.17, Ne2. C.160-166
https://doi.org/10.36508/RSATU.2025.89.44.022

Original article

THE RESULTS OF THE FIELD EXPERIENCE OF THE FLAX MILLING SECTION AS PART OF THE
LK-4A COMBINE

Anton S. Firsov¥, Artem V. Vinogradov?
12 Tyer State Agricultural Academy, Tver, Russia

Isevenrom777@yandex.ru
2 arvinogradov@tvgsha.ru

Abstract.
Problem and purpose. The increase in productivity of the flax harvesting process is due to the perfection
of the functioning of mechanical devices that carry out the cultivation of plant matter. The aim of the work
is to identify optimized performance characteristics and operating modes of the flax milling section, which
is part of the LK-4A model combine harvester.
Methodology. The study was conducted as part of a field experiment on the basis of the Tver State
Agricultural Academy in the period 2023-2025. The PFE 32 full-factor plan was used, in which two factors
varied: the translational speed of the LK-4A flax combine and the number of cylindrical projections on the
pulleys of the milling machine. The responses of the experiment were the elongation of the flax ribbon, the
purity of the pulling and the loss of seeds. The experiment was conducted on an area of 2.7 hectares using
27 plots.
Results. The experimental results showed that the upgraded teasing machine provides a higher quality of
teasing compared to the standard device, especially with high humidity of the stem. The optimal operating
parameters of the machine are: the number of cylindrical projections is 8 pcs., the speed of the combine is
1.7—2.2 m/s to minimize the stretch of the belt, 1.6-2.1 m/s for maximum purity of pulling and 1.6-2.3 m/s
to minimize seed loss. Statistical data processing confirmed the reproducibility of the results.
Conclusion. The conclusions of the article confirm the applicability of the rational parameters and modes
of operation of the grinding apparatus, identified in laboratory studies, in real field conditions. The results
obtained can be used to optimize the flax harvesting process and increase its efficiency.

Key words: flax milling section, combine harvester LK-4A, field experience, stretch of flax ribbon,
optimal parameters, quality of spinning

For citation: Firsov A.S., Vinogradov A.V. The results of the field experience of the flax milling
section as part of the LK-4a combine // Herald of Ryazan State Agrotechnological University named after
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AHHOMauyus.

lMpo6nema u uyenb. ObpywiusaHuUsT ceMsiH KrewesuUHbl 8 MeXHO/I02UYECKOM rpouecce rnepepabomku
sensiemcsi gaxHeluwell mexHosrosudeckol onepauyuel, Komopass Heobxoduma Ons OasibHelwez0
omaoerneHusi ny3au om sidpa. B pe3ynbmame 8bIrnosiHeHUs1 amux 08yx ornepayull Ka4ecmeo Kacmopogoeo
macrnia bydem 3Ha4YumersibHO 8bllWie, YMO [10380/15em UCIMO0b308amb KOHEYHbIU MPOBYKM 80 MHO2UX
ompacsisx nPOMbIWIEHHOCMU, 8 MOM Hucsie U MeduyUHCKoU. dghghekmueHbIMu Memodamu 0bpyuiueaHust
CeMsiH  KreuwjesuHbl — f6A0MCcs  anekmpocgpusudeckue  crnocobbl  e8o3delicmeuss 3a  cyem
3/1EKMPOMa2HUMHO20 MoJis c8epxebicokux Yacmom. OJHako, 4mobbl UCObL308amMb 3Mu Memoobl,
Heobxol0umo rnpedsapumernibHO U3y4Yumb 35iekmpogbusudeckue ceolicmea CeMsiH KIeUWEe8UHbI, 8
yacmHocmu eé KOMIMOHeHMo8 — sidpa U riy3au.

Memodonoeus. [lonydyeHHble OaHHble ucciedoeaHull 371eKmMpPOgU3UHECKUX ceolcme, a UMEHHO -
omHocumersnibHOU QuanieKmpu4Yyeckol npoHUyaemMocmu U y0eslbHO20 00BEMHO20 COMPOMUBIeHUS
KOMMOHEHMO8 KiiewesuHbl 8 duana3oHe Yacmom om 100 [y do 100 MI'y He darom npedcmassieHus o
ges/lu4UHe maHaeHca yana dusnekmpudeckux nomeps 8 CBY-Ouana3oHe. [ns peweHuss nocmaesneHHoUl
3adayu paspabomara omdernibHass Memoduka ornpedenieHusi maHaeHca yena Ousnekmpuyeckux nomepb
U 8bIMN0JIHEHbI COOMBEemMcmaeyruue uccriedo8aHus.

Pe3ynibmamabl. YCmaHO8/1e€HO, YMO HarpsiXXeHHOCMb 3/IEKMPUYECKO20 10151 IPakmu4yecKku He 3asucum
om Mamepuana KOMoHeHma npu 6onbwux e2o obbémax. BbigedeHbl 3ag8UCUMOCMU MmaHz2eHca yana
Quanekmpu4yeckux nomepb Ons sA0pa U Jy32u CeMsiH KrieuwlesuHbl npu 4vacmome f =24 [Tu,
mewmnepamype fy3au u sidpa ceMsH knewesuHsl 50...60 °C u 8 ycmaHo8rieHHOM duana3oHe enaxHocmeu
uccnedyemozo Mamepuarna.

3aknroveHue. [lonyyeHHbie OaHHbIE [10380715I0M 8 MepP8oM MpPUbNUXEHUU ycmaHo8UMb 3ampamsbl
3Hepauu ¢ y4emom enaxkHocmu uccriedyeMoeo Mamepuarna u, 8 nocredyowem, paccyumams MOUWHOCMb
3KcriepuMeHmalsibHOU yCmaHO8KU 0 0bpywusaHur ceMsiH KreuwiesuHsl 8 noje CBY c¢ yyemom eé
podykmugHocmu.

Knroyeebie cnoea: anekmpocghusudeckue ceolicmea, KreuwjesuHa, ornepauyusi obpyuwiusaHus,
rnepepabomka CeMsH K/EWE8UHbI, HarnpsXKeHHOCMb  37IeKMPUYEeCKo20 [0JIS, MaHeeHC yena
Quanekmpu4yeckux rnomepb, I0PO, J1y32a, KOMIMIOHEHMbI CEMSIH.

Ans yumupoeaHusi: Yebaros A.b., Cmpyyaee H.U., Abamosa C.B., Munbko [.A. OnpedeneHue
maHaeHca yana Ou3/IeKmpPUYeCcKUX Momepb KOMIOHEHMO8 CeMsiH KreuwiesuHbl || BecmHuk PsizaHckoz20
20cy0apcmeeHHO20 a2pomexHoI02u4ecko20 yHusepcumema umeHu 1.A. Kocmbiyega. 2025. T.17, Ne2.
C.167-173 https://doi.org/ 10.36508/RSATU.2025.21.49.023
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Abstract.
Problem and purpose. The collapse of castor oil seeds in the processing process is the most important

technological operation that is necessary for the further separation of the husks from the core. As a result
of these two operations, the quality of castor oil will be significantly higher, which allows the final product to
be used in many industries, including medical. Effective methods of collapsing castor oil seeds are
electrophysical methods of exposure due to the ultrahigh frequency electromagnetic field. However, in order
to use these methods, it is necessary to first study the electrophysical properties of castor seeds, in
particular its components - nuclei and husks.
Methodology. The obtained data of studies of electrophysical properties, namely, relative dielectric
constant and specific volumetric resistance of castor bean components in the frequency range from 100
Hz to 100 MHz, do not give an idea of the value of the tangent of the dielectric loss angle in the microwave
range. To solve this problem, a separate method for determining the tangent of the dielectric loss angle has
been developed and the corresponding studies have been performed.
Results. It has been established that the strength of the electric field practically does not depend on the
material of the component with its large volumes. Relationships of dielectric loss angle tangent for the
nucleus and husks of castor oil seeds at frequency f = 2.4 GHz, temperature of husks and seeds of castor
oil seeds 50... 60 °C and within the established humidity range of the test material are derived.
Conclusion. The obtained data make it possible, in a first approximation, to establish energy consumption
taking into account the humidity of the material under study and, subsequently, to calculate the power of
an experimental installation for collapsing castor oil seeds in a microwave field, taking into account its
productivity.

Key words: electrophysical properties, castor oil, collapse operation, castor oil seed processing,
electric field strength, dielectric loss tangent, core, husk, seed components.
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AHHOMauyus.

Mpo6nema u yens. [JsuxeHue No4seHHOU Macchl Mo MOBEPXHOCMU OKyqugarujeeo paboyeeo opeaHa
Kynbmuegamopa U rnpoucxodsuue npu 3mom ripoyecchi NoOobHbI rpoyeccam 08UXEHUS racma ro4ssbl,
10 omeariy y>Ho20 Kopriyca. Xapakmep 08UXeHUsI MOYB8EHHbIX Yacmuu, Npu onpedesieHHoU ckopocmu
3asucum om eeomempuyeckol ghopmbl omeana. Llenbro Hacmosueao uccriedosaHusi 6bi10
npoaHarnu3upogams CKOPOCMU U Mpaekmopuu Yacmuu, o4ebl rpu 08uxeHUU o pabo4yum
No8EePXHOCMAM OKy4YHUKa.

Memodonoeus. Npu dsuxxeHUU paboyea2o opeaHa OKy4YHUKa 8 MexOypsdbsix Kapmogheriss cmpesib4amasi
nana, 3akperisieHHass Ha cmolke, rnodpezaem crol rnoyebi 8 cepeduHe mexdypsidbsi. Crol rno4ebi
rnodaemcsi Ha Kopryc U nepemMeujaemcsi Ha omeaaribl U 3aKpbinku. [ns usmesib4eHUs NoY8eHHbIX KOMKO8
3a KOprycoMm ycmaHo8seHbl uamernbyarouue ycmpoticmea. KoHcmpykuyus ocobeHHO aghghekmusHa npu
pabome Ha MsKenocyanuHUCMbIX 1048ax U yYyacmkax, 3aCOPEeHHbIX KaMHSAMU, makK Kak MUHUMU3Upyem
3abusaHue MPOMeXymKo8 Mex0y afieMeHmamu U yryduiaem Kka4ecmeo obpabomku rnoy4asol.
Pe3ynbmamai. Paccmompum 08uxeHue ro4sbl o paboyeli nosepxHocmu oKy4YHuUka. Ha yacmuuyy
roysnbl elicmasyrom cuna msXecmu, cusia ConpomuesIeHUs U cusa mpeHus. YcmaHoeieHo, 4mo npu
dslxKeHUU ro4sbi Mo paboyeli M08ePXHOCMU OKYYHUKa CKOPOCMb Yacmuuybl o4Yebl CHUXaemcs 6onee
yem 8 2 pasa, ¢ 2,5 m/c do 0,8 m/c. Ha yyacmke Kpbinia OKy4HUKa ro4yea dguxemcs ro eocxoodsued
JNuHUU eniome 00 pomopa. [ybuHa nozpyxxeHus u duamemp nanbya pomopa 8 epebeHb onpedenssem
yrniaomHeHuUe cmeHokK epebHsi. TeopemuyecKumMu ucc1edo8aHUsIMU yCmaHOo8/1eHO, YmMo mpaeKmopusi
dsuxxeHus nanbya 6 rnoyee onpedenisemcs anybuHoU rnoepyxeHus nanbya 6 epebeHb unu 8enu4yuHol
ebicmynaHus nasbyee pomopa 8 rnpopesu omeana. Haubonbwee sosdelicmaue nanbya Ha 2pebeHb
rpoucxodum rpu 8bicmynaHuu nanbyee pomopa 6 rnpope3u omeana Ha h = 0,05 m.

3aknroveHue. []guxeHue nanbues pomopa onuchi8aemcs ypasHeHUeM mpoxouosbl, y4umblgas, 4mo
nanbubl pomopa npoHuKarom 8 epebeHb Ha onpedeneHHyto arnybuHy. Takum obpa3om, UcronbL308aHuUe
dononHUmMenbHbIX pbixaumenel Ha OKy4YHUKe criocobcmaeyem yiy4YweHUR rnpouecca KPOWEeHUS noYebl.

Knroyeesblie croea: repemeujeHue, KoaghghuyueHm KOHCUCMEeHUUU, ecrawika, KOHghuaypauus
penbegha, Kpumu4yeckue Mapuwpymai.

Ana yumupoeaHus: LllemskuH A.B., [JanuneHko XK.B., YcneHckul W.A., KocmeHko M.FO.,
Mopo3oea H.M. Teopemuueckue uccriedo8aHusi Kynbmueamopos Orisi OKy4yueaHusi kapmocgperns ¢
rnaccusHbiMu pabo4yumu opeaHamu || BecmHuk Psa3aHcko20 20cydapcmeeHHO20 az2pomexHOI02u4decKo20
yHuUsepcumema UMeHU [1.A. Kocmebiuesa. 2025. T.17, Ne.2, C.174-181
https://doi.org/10.36508/RSATU.2025.32.56.024

Original article

THEORETICAL STUDIES OF CULTIVATORS FOR HILLING POTATOES WITH PASSIVE WORKING
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Abstract.

Problem and purpose. The movement of the soil mass along the surface of the hilling working element of
the cultivator and the processes occurring in this case are similar to the processes of movement of the soil
layer along the moldboard of the plow body. The nature of the movement of soil particles at a certain speed


mailto:university@rgatu.ru
mailto:kostenko.mihail2016@yandex.ru
https://e.mail.ru/compose/?mailto=mailto%3amorozovanata97@gmail.com
https://doi.org/
mailto:university@rgatu.ru
mailto:kostenko.mihail2016@yandex.ru
https://e.mail.ru/compose/?mailto=mailto%3amorozovanata97@gmail.com

depends on the geometric shape of the moldboard. The objective of this study was to analyze the speeds
and trajectories of soil particles when moving along the working surfaces of the hiller.

Methodology. When the working element of the hiller moves between the rows of potatoes, the arrow-
shaped paw fixed on the stand cuts the soil layer in the middle of the row. The soil layer is fed to the body
and moves to the moldboards and flaps. To crush the soil lumps, crushing devices are installed behind the
body. The design is especially effective when working on heavy loamy soils and areas littered with stones,
as it minimizes clogging of the gaps between the elements and improves the quality of soil cultivation.
Results. Let us consider the movement of soil along the working surface of the hiller. The soil particle is
affected by gravity, resistance and friction. It has been established that when the soil moves along the
working surface of the hiller, the speed of the soil particle decreases by more than 2 times, from 2.5 m/s to
0.8 m/s. On the hiller wing section, the soil moves along an ascending line up to the rotor. The depth of
immersion and the diameter of the rotor finger in the ridge determine the compaction of the ridge walls.
Theoretical studies have established that the trajectory of the finger in the soil is determined by the depth
of immersion of the finger in the ridge or the amount of protrusion of the rotor fingers in the moldboard slot.
The greatest impact of the finger on the ridge occurs when the rotor fingers protrude in the moldboard slot
by h=0.05m.

Conclusion. The movement of the rotor fingers is described by the trochoid equation, taking into account
that the rotor fingers penetrate the ridge to a certain depth. Thus, the use of additional rippers on the hiller
helps to improve the soil crumbling process.

Key words: movement, consistency coefficient, plowing, terrain configuration, critical routes.
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AHHOMauyus.

Mpo6nema u yenb. CospemeHHOE NM4E10800CMBO Cywecmayem 8 yCrio8usiX Hapacmarouux npobrem,
C85I3aHHbIX C YMEHbWEeHUEeM YUC/IeHHOCmU Mn4Yyesl U3-3a U3MEHeHus Krnumama, bonesHed,
b6ecKoHmMpPOoIbHO20 NpuMeHeHuUs necmuyudos. lpumeHeHUe ycmapesuwux mexHo1o02ull Nosy4YeHus  8ocka
u nepepabomKku B0CKOB020 CbIpbsi Makxe He2amueHO CKasbleaemcsi Ha COCMOsSIHUU ompacru,
AensawWelcs Kak [NocmasujukoM, mak U OCHOBHbIM rompebumenem 0OaHHO20 PoOOyKma.
Heobxodumocmb npedsapumerisHOU OHYUCMKU B80CKOB020 Cbipbsi reped nepemonkol obycroeneHa
ceolicmeom codepkauiuxcsi 8 comax rnpumecel, makux Kak rnepaa, IKCKpeMeHmbI U Opyaue opaaHu4decKue
BKITIOYEHUSI, C8s13bI8amb PacriasneHHbIl 80CK, yHOCS Yacmb rnpodykma 6 omxoo0kl. Lienbio uccrnedosaHust
sersemcs u3ydyeHue ceolicmea M4YeruHbIX Comoe paspywamscsl nod delicmeueM Hazpy30K, KOmopble
ucnbimbigaem OaHHbIU Mamepuart rpu npogedeHUU O4YUCMKU 0m 3a2ps3HEHUU rMymem rnepeMeuiusaHusi 8
800e, onpedesieHUe 3a8UCUMOCMU MPOoUeHmMa paspyueHuti om MOWHOCMU U 8peMeHU 8030elicmeus.
Memodonozus. []nsi oueHKU pa3pywaeMocmu 0HULLA@EMO20 80CKOB020 ChipbSi 8 IPOUECCce 04UCMKU Obin
pearnu3osaH 08yxghakmopHbIl 3KCIepuMeHm, 8 Xxo0e KOmopoz20 8apbupos8asniu 3Ha4YeHUsIMU hakmopos
MOWHOCMb 37IEKMPUYECKO20 rpusoda U epems rnepemewugaHusi u onpedensnu ux e/usHue Ha npoueHm
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paspyweHuss UerbiX KYyCKO8 YUCMbIX MYEUHbIX COmo8. JKCMepuMeHm rposodusnu Ha crneyuasibHo
usazomoesrieHHol nabopamopHoOU ycmaHo8Ke.

Pe3ynbmamel. [NonyyeHa modersnb, adekeamHo annpoKcuMmupyrowasi onbimdbie 0aHHbIe U oruchkliearouias
3asUcuUMOCMb PoueHma rnospexoeHHbIX comos om rfompebrseMmol MowHocmu 3snekmporpusoda
Mewarnku u rnpodomkumernbHocmu go3delicmausi. OnpedesneHbl yCc08Us, Npu KOMOPbIX B0CKOBOE Chipbe
rnosly4aem MUHUMAaJIbHbIE U MakcuMalsibHbIe Mo8peXOeHUs rnpu nepemewugsaHuu.

3aknroveHue. O4ucmka 80CKOB020 Chipbsi eped rnepemonkol nymem rnepemeluusaHus 8 800e s168/155emcs
aghgpekmusHbIM criocobom ydaneHuUsi OCHOBHOU Macchbl 3az2psi3HEHUU. YcmaHoerneH pexum pabomebl
anekmpu4eckoao npugoda, coomeemcmeayowuti 40 Bm nompebnsemol mowHocmu u 1 MuHyme
8030elicmausi, KOmopbIU M0380/ISIeM COXPaHsMb UeI0CmMHOCMb COMOo8, 02paHu4u8asi mromepu 80CKO8020
cbipbs 8 rpedenax 4%. MakcumarbHbie nospexoeHusi, coomeemcmsyrouue 54% nomeps, uccrnedyembili
mamepuan nonydyaem npu 98 Bm nompebnsiemol mowHocmu u Haubosbwel npodormKumeibHoCmu
g8030elicmausi.

Knrodesblie crioea: 80CK, 80CKOBOE ChIpbe, 3agps3HEHUs COMO8, repaa, O4YuUCmKa 80CKOB8020
ChIpbS.

Ansa yumupoeaHus: LlemsikuH A.B., Kawupun [.E., Anekcees A.H., lNasnoe B.B., Kypaku+ [.B.
UccnedosaHue paspywaemocmu B0CKO8020 Chipbs 8 rnpouecce oducmku // BecmHuk Ps3zaHckoz2o
20cyf0apcmeeHHO20 a2pomexHoI02u4ecko20 yHueepcumema umeHu 1.A. Kocmeidesa. 2025. T.17, Ne2.
C. 182-189 https://doi.org/10.36508/RSATU.2025.33.41.025
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Abstract.
Problem and purpose. Modern beekeeping exists in the conditions of increasing problems associated with
the decrease in the number of bees due to climate change, diseases, uncontrolled use of pesticides.
Outdated technologies for obtaining wax and processing wax raw materials also negatively affect the state
of the industry, which is both a supplier and the main consumer of this product. The need for preliminary
cleaning of wax raw materials before melting is due to the property of impurities contained in honeycombs,
such as bee bread, excrement and other organic inclusions, to bind melted wax, carrying away part of the
product as waste. The purpose of the study is to study the property of bee honeycombs to collapse under
the action of loads that this material experiences when cleaning from contaminants by mixing in water, to
determine the dependence of the percentage of destruction on the power and time of exposure.
Methodology. To assess the destructibility of the wax raw material being cleaned during the cleaning
process, a two-factor experiment was carried out, during which the values of the factors electric drive power
and mixing time were varied and their influence on the percentage of destruction of whole pieces of clean
honeycombs was determined. The experiment was carried out on a specially made laboratory setup.
Results. A model has been obtained that adequately approximates the experimental data and describes
the dependence of the percentage of damaged honeycombs on the power consumption of the electric drive
of the mixer and the duration of the action. The conditions under which the wax raw material receives
minimal and maximal damage during mixing have been determined.
Conclusion. Cleaning of wax raw material before remelting by mixing in water is an effective way to remove
the bulk of contaminants. The selected operating mode of the electric drive, corresponding to 40 W of
consumed power and 1 minute of exposure allows maintaining the integrity of the honeycombs, thereby
limiting the loss of wax raw material within 4%. The maximum damage, corresponding to 54% of losses,
the material under study receives at 98 W of consumed power and the longest duration of exposure.

Key words: wax, wax raw materials, honeycomb contamination, bee bread, cleaning of wax raw
materials.

For citation: Shemyakin A.V., Kashirin D.E., Alekseev A.N., Pavlov V.V., Kurakin D.V. Study of
destructionability of wax raw materials in the cleaning process // Herald of Ryazan State Agrotechnological
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AHHOMauus.

lMpob6nema u yenb. Llensto Hacmosiueeo uccredosaHusi bbio onpedesieHUe HOPMbI pacxoda moruea.
B ceeme pacmyuwezo obbema agmomMobusibHbIX 1epes8o30K U pa3gumusi JOPOoxXHOU cemu, rpobrema
yMeHbWeHus nompebneHuss monnuea cmaHogumcs bosiee ocmpol. [MpumMmeHeHuUe co8peMEHHbIX CUCMEM
KOHMpOoJiss 3a pacxodoM, ydumbl8aroUWux Kak rpoldeHHOoe paccmosiHue, mak u xapakmep pabombi
asmomoburnis, npedcmasnssemcs 00HUM U3 3ghghekmugHbix Mno0xo008 K eé peweHuro. C 2008 200a, koz2da
bbinu 88edeHbl HOpMamusebl Mo 3ghghekmusHocmu morniugoriompebrieHuUsi U UCMoNMb308aHUsi Maces 8
asmorpome, Habmrodaemcs MeHOeHUUs K MO8bILEHUK 3KOHOMUYHOCMU MmpaHCriopmHbIx cpedcms.
HaHHble cmaHdapmbl, OCHOBaHHbIE Ha Hay4YHO-MEXHUYECKOM [PO2pecce, Ompa)xarm U3MEHEeHUS 8
asmornapke, 8gedeHue UHHOBauull U ycoeepuweHcmeosaHue yrnpasneHuss mpagukoMm. [TocmosiHHbIe
docmuxeHUsI 8 mexHonoausx rpouzgodcmea asmomobuneld U onmuMu3ayus PoOYeccos8 Ha
npednpusmusix mpebytom nepecmompa HopMm nompebreHus monnuea Ons ux OanbHeluweao
cosepweHcmeosaHus. 3Omu Mepbl 1038075IM He monbko b6onee 3aghghekmusHo pacxodosamb
3Hepeemu4eckue pecypcbl, HO U bydym crocobcmeogamb COKpaWEHUK 6bI6pOCo8 3azps3HSAWUX
gewiecms, MO3UYUOHUPYSI 3MO Kak OsUXeHue 8 HarpaeneHuu 6osiee yucmbix crnocobos nepesosku
epya3oe8.

Memodonozausi. B uccnedosaHuu HopmuposaHusi nompebrieHUss monnauea  UcCrosb308anach
UHHOBaUUOHHas cucmema KOHmpPOris pacxoda, 06HOBMEHHbIE 8peMEeHHbIe cmaHdapmbl, MexXHU4YecKue
AokyMeHmauuu.

Pe3synbmamsbil. B 3py akmusHO20 Mpozpecca mpaHCopmHO20 CEeKmopa, ycoeepuieHcmeosaHue
3KOHOMUYHOCMU morinuea sierisemcs rnepesoovyepedHol 3adadvel. BHedpeHue rnepedossix peuwleHul 0ns
e2ubkozo KoHmposs pacxofa moruea 8 coomeemcmeuu c ymeebiM npobezom U obbemamu
rnposedeHHbIX orepayuli ebicmyrnaem 8 posu 8edyuje2o hakmopa 8 COKpaweHUU mpam Ha moriiuso.
OO6HosneHue HopmamueHoU 6a3bl, KOmopasi ompaxaem MexXHUYECKUe U yrpassieHYecKue acreKkmeol 8
obrnacmu mpaHcriopma, npedrnonazaem nepecmomp cmaHOGapmoe mnompebrneHuss mornnuea Ons
nosblweHus1 aghghbekmusHocmu U 6epexxHo20 UCrob308aHUsl pecypcos. BHedpeHue cospemeHHbIx
mexHosoauli u Memodoe MOHUMOpPUH2a criocobecmeyem yryquweHUK KOHMPOIs 3a pacxodom monuea u
€20 3KOHOMUYHOCMbIO. [locmosiHHoe nepeocmMbicrieHue U adanmauyusi Hopmamueos rnompebreHus
monnuea 8 rpoyecce 3Kcrayamayuu asmomoburnieldl nodyepkueaem 8axHoCmb 06HOBMEHUS
yrnpasrieH4Yeckux nodxo008 K 3KOHOMUU morusa.

3aknroyveHue. B koHmekcme OUHaMUYHO U3MEHSIIOWE20CS pbiHKa U yeenudeHuss mpebosaHul K
agpgpekmusHocmu, pesususs cmaHdapmos nompebrieHUss monnuea KpUmMuUYecKu eaxHa Orns
onmumu3ayuu pabomsl mpaHCropmHo2o grioma U CHUXeHUsI ornepayuoHHbIX 3ampam.

Knroyeebie criosa: 3ghghekmugHoe UCrofb308aHUe Mmoruea, MmpaHCrIopmuposka epy308
asmomobursibHbIM  MpPaHCcriopmomMm, obcryxueaHue U mexHu4Yeckoe obcnyxueaHue asmomobured,
cmaHOapmebl pacxoda 20proyezo.

Ana yumupoeaHus. IOxuH U.A., CuHuyuH I1.C, Omaee .M., @umowuH O.B., MowHuH A.M.
lMosbiweHue aggpekmusHocmu pabomel aemomoburnell man Ha JuHUU yugposusayuel Uux
aKcrinyamayuu // BecmHuk Psi3aHCKO20 eocydapCmeeHHO20 a2pOmexHO/I02U4eCcKoe0 yHueepcumema
umeHu N.A. Kocmbiyesa. 2025. T.17, Ne2. C.190-197 https://doi.org/ 10.36508/RSATU.2025.31.34.001
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Abstract.

Problem and purpose. The objective of this study was to determine the fuel consumption standard. In light
of the growing volume of automobile transportation and the development of the road network, the problem
of reducing fuel consumption is becoming more acute. The use of modern consumption control systems
that take into account both the distance traveled and the nature of the car's operation seems to be one of
the effective approaches to solving this problem. Since 2008, when standards for fuel consumption and oil
use efficiency were introduced in the automotive industry, there has been a tendency to improve the
efficiency of vehicles. These standards, based on scientific and technological progress, reflect changes in
the vehicle fleet, the introduction of innovations and improvements in traffic management. Constant
advances in automobile production technologies and optimization of processes at enterprises require a
revision of fuel consumption standards for their further improvement. These measures will not only allow
for more efficient use of energy resources, but will also help reduce pollutant emissions, positioning this as
a movement towards cleaner ways of transporting goods.

Methodology. The study of fuel consumption regulation used an innovative consumption control system,
updated time standards, and technical documentation.

Results. In the era of active progress in the transport sector, improving fuel efficiency is a priority task. The
introduction of advanced solutions for flexible control of fuel consumption in accordance with the distance
traveled and the volume of operations performed acts as a leading factor in reducing fuel costs. Updating
the regulatory framework, which reflects technical and managerial aspects in the field of transport, involves
revising fuel consumption standards to improve efficiency and careful use of resources. The introduction of
modern technologies and monitoring methods helps improve control over fuel consumption and its
efficiency. Constant rethinking and adaptation of fuel consumption standards during vehicle operation
emphasizes the importance of updating management approaches to fuel economy.

Conclusion. In the context of a dynamically changing market and increasing demands for efficiency,
revision of fuel consumption standards is critical to optimizing fleet operations and reducing operating costs.

Key words: efficient use of fuel, transportation of goods by road, service and maintenance of
vehicles, fuel consumption standards.
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