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AHHOTALUA

BeedeHue. Ha HayanbHbIX 3marnax rnpoekmuposaHusi numamesnel POMOpPHbIX cCHeaoo4ducmumernel Heobxodumo
umMemb OMHOCUMESIbHO MPOCMble COOMHOWEHUS], Ha OCHOBaHUU KOMOPbIX MOXHO cyOumb 06 Ux 3ghghekmugHo-
Cmu u romeHyuanbHbIX 803MOXXHOCMSIX. Hanudue makux nokadamernel 0aem 803MOXHOCMb 060CHO8AaHHO 8bi-
bupamb KOHCMPYKMUBHYIO CXeMy, 2e0Mempuyeckue U KUHemamu4eckue napamempsi pabo4ux opeaHo8 pomop-
HbIX cHezooducmumeneu. PeweHue daHHbIX 3adady o380ssiem 8 3Ha4umeribHOU cmerneHu COKpamumb epemMsi
Ha npoekmuposaHue MawuH u ux paboyux opzaaHos. Takum obpa3omM, OCHOBHas uerb 0aHHO20 uccredosaHusi
3aK/14yaemcsi 8 OUEeHKe 803MOXHOCMU 060CHO8aHUST 3¢hgheKMUBHOCMU KOHCMPYKIMOPCKUX peuweHUl pomopHbIX
CcHezooqucmumeneul Ha paHHUX cmadusix MPOeKMUPOBaHUS.

MemoOdbi u mamepuansl. [ris docmuxeHusi nocmaeneHHol uenu bbinu peweHs! criedyroujue 3adadu. 060CHO-
gaHue rokasamersel, Ha OCHoge Komopbix bydem dasambcsi oueHKa aghhekmusHOCMU, OonucaHue MexaHu3ma
r0/1yHeHUSsT UX Meopemuy4yecKux 3Ha4eHul.

Pesynbmamel. B pe3ynsmame rnpogsedeHHbIx uccredosaHull MoslyYyeHbl aHarnumu4yecKue 8bipaxkeHusl 8blpe3a-
eMbiX 06beM0o8 CHEeXHOU MaccChl 20pU30HMarnbHOU U 8epmukanbHOU ¢hpedamu rnumamerssi POmMopPHO20 CHE200-
qucmumerns. [Npou3sedeHa OueHKa 8peMeHU MmpaHCrIopmuposaHusi 8blipe3aHHOU CHexHoU macchl. [loka3aHa
cmeneHb 8rusiHUs psida KOHCMPYKMUBHbLIX U MEXHOTI02UYECKUX apamempos Ha 8e/UYUHY 8bipe3aemMoll CHEXHOU
Macchl U 8peMsi ee mpaHCcrnopmupo8aHuUsi.

O6cyxdeHue u 3aknrodeHue. [lonyyeHbl ypasHeHUs1 OTUH mpaeKkmopuli 08UXEHUS MPOoU380/IbHOU MOYKU ¢hpe3dbl
numamerssi pPOmMopPHO20 CHe2oo4UCmuUmersi 0151 ee 8epmuKaibHO20 U 20pU30HMasibHO20 PacriofioXeHUs. YpasHe-
Husi no3eonsom onpedeniume npoodo/KUMENbHOCMb 83aumModelicmeusi mpaHCcriopmupyemMoli CHEXHOU Macchbl U
paboyezo 0bopydosaHuUsi om MOMeHma ee 3axeama 00 MOMeHMa ee pa3epy3Ku.

B pesynbmame uccrnedosaHuli onpedeneHa obnacms 3HadeHull, 8 KOmopoU O5luHa MPaeKmMopuU 8blipe3aHUsI CHEX-
HoU macchl 0r1s 20puU30HMarnsHoU ghpe3bl MeHbuUe ONUHbI MPaekmopuu 8bipe3aHusi O 8epmukarnibHoU ¢hpesbi.
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ABSTRACT

Introduction. At the initial stages of designing snow blower feeders, it is necessary to have relatively simple
ratios on the basis of which one can judge their efficiency and their potential. The presence of such indicators
makes it possible to reasonably choose the design scheme, geometric and kinematic parameters of the working
bodies of rotary snowplows. The solution of such problems, in turn, can significantly reduce the time for designing
machines and their working bodies. Thus, the main goal of this study is to assess the possibility of substantiating
the effectiveness of design solutions for snow blowers in the early stages of design.

Methods and materials. To achieve this goal, such tasks as the substantiation of the indicators on the basis of
which the effectiveness will be assessed, description of the mechanism for obtaining their theoretical values were
solved.

Results. As a result of the research, analytical expressions were obtained for the volumes of snow mass cut by
horizontal and vertical cutters of the rotary snowplow feeder. The time of transporting the cut snow mass has been
estimated. The degree of influence of a number of design and technological parameters on the size of the cut snow
mass and the time of its transportation is shown.

Discussion and conclusion. The equations for the lengths of the trajectories of motion of an arbitrary point of the
cutter of the feeder of a rotary snowplow are obtained for its vertical and horizontal arrangement. The equations
make it possible to determine the duration of the interaction between the transported snow mass and the working
equipment from the moment of its capture to the moment of its unloading. As a result of the research, the range of
values was determined, in which the length of the cutting path of the snow mass for a horizontal cutter is less than
the length of the cutting path for a vertical cutter.

KEYWORDS: snowplow, rotary snowplow, snow mass, rotary snowplow feeder, efficiency, design parameters,
technological parameters
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BBEOEHUE

B pabote! npencrtaBneHo nepapxumiecku yno-
PSAOYEHHOE MHOXECTBO CYLLECTBYHOLLMX KpUTe-
pueB adhdekTnBHOCTU. B kadectBe Kkputepues
BbICLLEr0 MepapxmMyeckoro YpOBHA BbICTynawT
3KOHOMMYecKkast  3h(PEKTUBHOCTb,  yaerbHas
39HEProeMKoCTb, MOTpebnseMass MOLHOCTb U
npou3BoguTenbHocTb. Kpome atoro, Obino BBe-
OEHO TMOHSATUE 4YEeTBEPTOrO0 U3MEPEHUss — Bpe-
MeHV paboTbl anemeHTa pabodero obopynosa-
HUSI, KOTOpPOE SIBMSIETCA HEOTBEMIIEMOM YacTblo
KPUTEPUEB BbLICLUMX MEPAPXUYECKUX YPOBHEW?,
B pabortax [1, 2, 3] NpoAeMOHCTpUPOBaHbI BO3-
MOXHOCTM MCMONb30BaHNS AAaHHOTO MokasaTerns
npw nccrnegoBaHUsAx paboymx opraHoB POTOPHbIX
cHeroouuctuTenen®. B pabotax [4, 5] nokasaHa
B3aMMOCBSI3b BPEMEHU paboyero Lukna ¢ mac-
COM MalLUMWHbI, HA NpUMepe MAYXHbIX CHEr0o4U-
ctuTenen. Micnonb3oBaHne KpUTEPUEB BbICLLETO
Mnepapxm4yeckoro ypoBHsi 0bnagaer CyLlecTBeH-
HbIM HEJOCTaTKOM, CBA3AHHbIM CO CIOXHOCTbHO
nx onpegenenus. VIx onpegeneHve cBA3aHO C
peLLeHEeM AOCTATOYHO CITOXHbIX YPaBHEHUA On-
Hamukn paboyero opraHa n 6onbwnmMK 3aTpaTa-
MW MaLUWUHHOIO BPEMEHM NMBO C CyLLECTBEHHON
TPYOOEMKOCTLIO MpY NPOBEAEHUN 3KCMEPUMEH-
TanbHbIX uUccregoBaHuii. Hanpumep, B pabote
[4] npeocTaBneHbl TeopeTudeckne wuccrnenoBa-
HUSA NpoLecca pe3aHuns ropu3oHTanbHON peson
nuTatens pes3epHO-pOTOPHOIO CHEroOYUCTUTE-
Nsi, HanpaBneHHbIX Ha ONpefeneHne YCunun Ha
neHTe pesbl, C LEnbio BbISBNEHUSA Xapaktepa
(POPMMNPOBaHUSA OAHHOW CUMbl U BO3MOXHOCTMU
OanbHelLwen onTMM13aumm KOHCTPYKLUMK 3a cHeT
N3MEHEHUS BENUYMHBbI U XapakTepa LeNCTBuUSA
JaHHOW CUnbl.

MATEPUWAIbI U METOAbI

Ons oueHkn 9GEHEKTUBHOCTU MHXKEHEPHbIX
peLLeHniA, CBA3aHHbIX C paboTow oTBana CHero-
OQUMCTUTENS NPY NPOBEOEHUMN CHEMOOUUCTUTENL-
HbIX paboT, B cTaTbsX [6, 7, 8] paccmaTpuBaeTtcs
BEpTMKaNbHOE NepemelleHne paboyero opraHa,
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Ha OCHOBaHWMM KOTOPOro B COMOCTAaBIEHWM CO
3Ha4YeHMsIMU cun TpeHus paboyero opraHa, onpe-
JenseMbix B pesynbrate peweHus anddepen-
UManbHOro ypaBHeHUs, denaetcs cyxaeHue ob
3(PPHEKTUBHOCTU  UCCNEOYEMOr0  UHXEHEPHOro
pelweHns. BOoNbLIMHCTBO KPUTEPUEB HUXKHETO
nepapxnu4eckoro ypoBHS He MO3BOMST B MOri-
HOM Mepe OUEHUTb MepPCrneKkTUBHOCTb KOHCTPYK-
LUnnM POTOPHOrO cHeroouncTutens. Kpome atoro,
BbIGOP OCHOBHbIX KOHCTPYKTUBHbBIX U TEXHOMNOIMM-
YecKMX MnapameTpoB nuUTaTens POTOPHOrO CHe-
roo4MCTUTENS B CyLLECTBYIOWMNX MeToamkax ba-
3upyeTtcsa Ha amnupudeckux cdopmynax?* [9, 10],
KOTOpble B psge Ccnyvaes He MO3BONSAT OLEHNUTb
B MOSIHOW Mepe porb TOro UK MHOTo NapameTpa
B 06Len ahdPeKkTMBHOCTU NUTaTens.

Takum obpasom, npeacraBnsieT onpeneneH-
HbI MHTEpec Hanu4me OTHOCUTENbHO MPOCTbIX
rokasaTernen, Ha OCHOBE KOTOPbIX MOXHO Obifno
Obl CyANTb O TEXHUYECKOM COBEPLLEHCTBE pa3pa-
GaTbiBAaEMOW KOHCTPYKLMN POTOPHOIO CHErooyn-
cTuTens.

NCCNEAOOBAHUE KOHCTPYKTUBHbLIX U
TEXHOJNNON'MYECKUX NAPAMETPOB

Onga cyxgeHns o crteneHu apdeKTMBHOCTU
KOHCTPYKUMM NuTaTens poTOPHOIO CHEroo4ncTu-
Tensi BOCMONb3yeMcs KUHeMaTU4YeCKMMM ypaBHe-
HUSIMMW, OMUCbIBAIOLWMMY ABWKEHUS NPOU3BOSb-
HOM TOYKM Ha KPOMKe NeHTbl pesbl nutaTtens
POTOPHOrO CHeroouncTutens. [aHHble ypaBHe-
HWS NpegcTaBuMM B NapaMeTpuyeckoM BUAE B CU-
cTemMe KOopAuHaT, NPeACTaBNeHHON Ha PUCYHKaX
1, 2.

Ha pacyeTHoM cxeme MO onpedeneHuo Tpa-
eKTOpUN ABWXKEHUS i-W TOYKU dpesbl B MIOCKO-
ctn X,0,Z, (cM. pucyHok 1): Rq) — paguyc cpesbl
nuTatens; h — TONLMHa CHEeXHOro Nokposa; V,
— nocTynaTtenbHas CKOPOCTb POTOPHOrO CHEroo-
4nCcTUTens; w, — YrnoBasi CKOPOCTb BPaLLEeHMst
dpesbl nuTatenss POTOPHOrO CHErooYUCTUTENS;
X4 Y~ KOOPAMHATBI MOMOXEHNA i-n TOYKM bpe-
3bl B cucteme koopauHat X, 0,7,

"BanoBHeB B. H. OueHka achdekTUBHOCTY JOPOXKHBIX U KOMMYHambHbIX MaLLWH MO TEXHUKO-3KCMIyaTaLMOHHbIM NokasaTe-
nam: y4ebHoe nocobue / Mock. roc. aBTomobun.-gopox. uH-T (Foc. TexH. yH-T) (MAOU-T'TY). M.: MAW, 2002. 28 c.

2banosHeB B.U., CoseTbekoB b.C. ONTuMM3aLmnsi pexmnumMoB aKcrnyaTaumum 1 Bbibopa TpaHCNOPTHO-TEXHOMOMMYECKMX Ma-
LIMH MeToAaMM aHanu3a YeTBepTo koopanHaTel pabodero npouecca // BectHuk KPCY. 2014. T.14, Ne 12. C. 145-148.

3HryeH 3aHb LLoH. OnpegeneHne onTMManbHbIX MapaMeTPoB ¥ YCMNOBUIA MCMOSb30BaHUS PhIXTUTENEN B CTPOUTENBCTBE:!
cneumansHocTb 05.05.04 «[JopoxHble, CTPOUTENbHBIE N NOABLEMHO-TPAHCMOPTHLIE MaLLWHbLI»: aBTopedepaT ancceprauum Ha
CcouckaHue y4eHoIn cTeneHn kaHauaata TexHnyeckux Hayk / HryeH3aHb LLoH. Mocksa, 2005. 23 c.

“MBaHoB A. H., MuwuH B. A. CHerooumcTutenu otbpaceiBatoero aectaus. M.: MawmHocTpoeHue, 1981. 159 c.
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PucyHok 1 — PacyemHasi cxema 0nsi orpedernieHusi mpaekmopuu 08WKeHUs
i -G mo4ku ¢ppessi & nnockocmu X,0,Z, (6ud c60ky)
MICTOYHMK: cCOCTaBNEHO aBTOPaMM.

Figure 1 — Calculation scheme for determining the trajectory of movement
i - th point of the cutter in X,0,Z,, plane (side view)
Source: compiled by the authors.
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PucyHok 2 — PacuemHas cxema 01 onpederneHus
mpaekmopuu 08UXeHUS i-U MOYKU ¢hpe3sbl

6 nockocmu X,0,Y

6 — y2or 3axo0a nneHmbl ¢hpessbl, epaod;

T — wae euHMOoBOoU NUHUU fieHMbl ppe3sbl;

R, — paduyc 3a2py304HO20 OKHa

McTouHuk: cocTaBneHo asTopamu.

Figure 2 — Calculation scheme for determining
the trajectory movement of the i-th point

of the cutter in X,0,Y,: plane:

0 — angle of entry of the cutter belt, degrees;
T — screw pitch cutter belt lines;

R — loading window radius

Source: compiled by the authors.

5 AtonoBa H. tO. MNoBbiweHne achdekTBHOCTH paboyero npouecca nuTatens ppe3epHO-POTOPHOrO CHEFOOUNCTUTENS:
cneuuansHocTb 05.05.04 «[JopoxHble, CTpOUTENbHbIE U MOABEMHO-TPAHCMNOPTHbIE MAaLUMHbI»: AUCCEPTALMSA Ha COMCKaHNe yde-
HOW CTeneHu KaHamaaTta TexHudeckunx Hayk / Aronosa Hatanbs FOpbeBHa. Omck, 2021. 182 c.
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PA3LOEN I
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M3 cuctem ypaBHeHui (1), (2) nerko onpenensoTcs TpaeKTopumn Npon3BOrbHOW TOYKU HapyXHOW
KPOMKW rOpM30HTanbHON 1 BepTuKanbHom dpes nutaTtens. CornacHo® [13,14] ypaBHeHWe TpaekTopum
NPOW3BOSIbHON TOYKMN FOPU3OHTanNbHON hpesbl, nocrne psaa npeobpasoBaHuii, ONUCLIBAETCS YPaBHEHU-
eM Buga

Vien * Yo Yo,
Xo; —_nep 0 4 poogip|— 00 (3)
R, o, 1tg0 @ R o -1g0
o b )
CoOTBETCTBEHHO, YpaBHEHNE TPAEKTOPUU ABWKEHUS Hapy>XHOW KPOMKU BEpPTUKarbHOW pexyLuen

nonocsbl B niockoct X, 0,Y,, byaet umets Bua

Viep Yoi , |p 2_.2
Xo; = " arccosR—+ Rgb ~Voi -

b b

Ha PUCyHKe 3 npencrtaBlieHbl TpaeKTopua ABMXKXEHUA l'lpOM3BOJ'IbHOl7I TOYKU BepTMKaﬂbHOVI n ropm-
30HTanbHOM cbpea nnTaTtena potTopHOro CHErOO4YNCTUTENA.

(4)

0.18

Xy M

0.14

= 0.10

0.12

Yo 03 0 0.1 0.2 0.3 04 0.5 YpM 06

o

PucyHok 3 — Tpaekmopusi 08UXXeHuUs MPou380IbHOU MOYKU
pe3sbi numamesisi POMOPHO20 CHE2004UCMUMENTS:

a — eepmukaribHO pacrornoxeHHasi ghpesa:

1 — i eepmukaneHas rnosoca; 2 — i+1 eepmukarnbHas rosoca;
6 — 20puU3oHMAarnbHO PacronoXeHHas hpesa numamernsi
pPOMOpPHO20 CHezoo4yucmumerss

McTouHuk: cocTaBneHo aBTopamu.

Figure 3 — The trajectory of an arbitrary point milling cutter feeder
of a rotary snow blower, where: a) vertical cutter:

1 —I vertical stripe; 2 — i+1 vertical stripe,

b) horizontal cutter feeder snow blower

Source: compiled by the authors.

M3 pucyHka 3 crnefyert, YTo TpaekTopusi ABMXKEHNSA NPOU3BOSIbHOM TOYKM (ppesbl BepTUKasribHOro nm-
TaTens HOCUT HEMNMNHENHbIN XapakTep B OTANYME OT FOPU30OHTaNIbHO PacrofoXeHHoW opesbl.

[anee Bocnonb3yemMmcs ypaBHeHMEM oObeMa, NpeacTaBneHHoro B pabote [6], Nony4YeHHOro Ha oc-
HOBE U3BECTHOIO CBOMCTBA TPOMHOrO MHTErpana npuv MHTErpMpoBaHnM CUCTEMbI ypaBHEHUI'. [JaHHOe

ypaBHEHWe UMeeT BUf

8 A6noHckuii A. A., Hukudboposa B. M. Kypc TeopeTnueckon mexaHuku. CtaTtuka. KuHematvka. QuHamuka: y4ebHoe noco-
6ue. 8-e uag., ctepeotunHoe. Cr6.: NaHb, 2001. 764 c.

"TuckyHoB H. C. AuddepeHumanbHoe 1 MHTerpanbHoe ncymcrneHus: yiebHoe nocobue: B 2-x T. iagaHue ctepeoTtunHoe.

M.: MHTerpan-lpecc, 2006. T. 1. 415 c.
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lMpUMeHVM aHanornyHbln NOAX04 K BepTuKanbHOW dpese nutatens poTOPHOro CHErOOYUCTUTENS.
Mpegenamu nHTerpupoBaHns ByayT SABNSATLCS:

- MO X: HWXKHWI Npeaen nHterpmpoBaHns paseH 0; BEpXHUI nNpeaen UHTErpupoBaHns, cornacHo (4),
nmeeT BMA

v :

ﬂarccos&+ R,? —yz. ;

® R ¢ 0i
¢ b

- MO Y: HWKHUW Npeaern UHTErpupoBaHns, C y4eTOM MPUHATOM CUCTEMbI KOOPAMHAT, ANA OOHOW Bep-
TUKarnbHOW dopesbl, paBeH R(b; BEPXHUI Npefen NHTerpupoBaHns, COOTBETCTBEHHO, Rq);

- MO Z: HWXXHUI Npeden MHTerpnupoBaHns paseH 0; BEPXHUI paBeH TOMLLMHE CHEXHOrO NMOKpoBa, h.

Teopetnyeckun obbem, W, kKOTopbI Bbipe3aeT i BEpTUKanbHas noroca BepTUKanbHOro nutaTens ua
CHEXHOro maccuBsa, NpeAcTaBneH Kak TPOMHOW MHTerpan criefyoLwmM BblipaXeHneMm:

V. .
R %egarccos%lhr | quZ_ y%l.
A ¢
W=[dz- [dy- [dx
0 -R 0
b
B pesynbraTe nHTErpupoBaHus Teopetuyeckuini oobem, W, KoTopbii BbipesaeT i BepTuKarnbHas nomno-
ca BepTMKarnbHOro NUTaTens U3 CHEXHOro Maccuea, 6yaeT onpeaensiTbCs BbipaXeHnem

oy n & ©)

r4e n — KonmM4ecTBO BEPTUKANbHbIX PEXYLLUX NOMOC BEPTUKANbHOMO NUTaTENst POTOPHOIO CHEroOYMUCTH-
Tens.

CpaBHeHune hopmyr Bbipe3aembix 06beMOB BeEpTUKANbHbLIM (6) U rOpM3oHTanbHbIM NUTaTensamm (5)
nokasbIBaeT, YTO OHW paBHbl Npu tgl = 1/1, YTO COOTBETCTBYET YIIy 3axoaa NeHTbl dope3bl ropU3oH-
TanbHoro nutatens 6 = 17,7° Mpu 6>17,7° ropnsoHTanbHbIN NUTaTenb BbipesaeT 6oMblnin 06beMm.
CooTBeTCTBEHHO, NpK B <17,7° ropM3oHTanbHbIA NUTaTENb Bbipe3aeT MeHbLUWIA 06BbEM CHEXHOI MacChbl
N3 CHEXXHOrO MaccyBa Mo CPaBHEHMIO C BEPTUKAIbHbIM NUTATENEM NPU MNPOYMX PaBHbIX YCIOBUSIX.

Ha pucyHke 4 npefctaBneHa 3aBUCUMOCTb M3MEHEHMS Bbipe3aeMoro o6bemMa oT yrra 3axoaa NieHTbl
ropu3oHTanbHoM gpesbl, 6, 1 OTHOLLEHUS Vier /wm, a Takke 3aBMCMMOCTb BbIpe3aeMOro obbema CHex-
HOW Macchbl BepTUKanbHbIM NUTATENEM OT aHarNorM4YHbIX NapameTpoB, NPU NPOYNX PABHbLIX YCIOBUSIX.
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PucyHok 4 — 3agucumocmb U3MEHEHUSI 8blpe3aemMoeo obbema CHEXHOU Macchl,

8 3a8UcCUMOCMU om omHoweHusi, V, /o, u yena 3axoda, 6, leHMbl 20pU30HMarbHOU hpesb:

1 — sbipe3aemsbili 06bem 2opu3oHmMarbHol ¢hpe3oli numamers, w,,

2 — 8blpe3aemMbili 06bem eepmukanibHOU ¢hpe3oli numamerisi POmMopHo20 cHezooyucmumens, W

McToYHMK: cocTaBneHo aBTopamu.

Figure 4 — The dependence of the change in the cut volume of the snow mass,
depending on the ratio, Vnep/w e and the angle of approach, 6, horizontal cutter belt,

lMpencrasneHHble Ha pucyHke 4 Bbipe3aemble
00beMbl CHEXHOW Macchbl onpegeneHsl B Anana-
30Hax MnocTynaTernbHbIX CKOPOCTEN POTOPHOro
CHEroo4mMcTuUTENS U YIIOBbIX CKOPOCTEN Bpalle-
HUS pes, obecnevmBatoLLMX BbINOMHEHME YCOo-
BUSsi, onucaHHoro B pabotax®[15, 16, 17].

71— cut volume of the horizontal cutter feeder, W,;
2 — cut volume by a vertical cutter snow blower feeder, W
Source: compiled by the authors.

3aBMCMMOCTH BbIpe3aeMoro oGbema CHEXHON
Maccbl BEpPTUKanbHOW M ropu3oHTanbHOW dpe-
3aMu nuTaTenen pPOTOPHOrO CHErOOYUCTUTENS
npegcTasrieHbl Ha PUCyHKe 5.

31 0 © 2004-2023 BectHuk CucAaN
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PucyHok 5 — 3asucumocmb U3MeHeHUs1 8bipe3aemMoz20 0bbema CHEXHOU Macchl

8 3@gucumMocmu om riocmynamersibHOU CKopocmu cHezooqucmumerns, V.

nep,

U yaroeoli ckopocmu 8paweHusi, o » ppesbl numamens:

1 — 8blpe3aembili 06bem 20pu3oHmansHouU gpesol numamens, W ,;
2 — sbipe3aemMbili 06beM eepmukasnbHoOU ¢hpe3ol numameriss POMopHO20 cHezooyucmumensi, W

McTouHuK: cocTaBneHo aBTopamMun.

Figure 5 —Dependence of the change in the cut volume snow mass,

AHanu3 nNonyyYeHHbIX 3aBUCUMOCTEIN Nokasar,
4YTO HambonbLNn 0OBbEM BbIPE3AEMOW CHEXHOMN
MaccCbl MOXHO MOMYYMTb AMsl POTOPHbIX CHEr0Oo-
YACTUTENEN C BEpPTMKAlIbHbIM PACMONOXKEHNEM
dpesbl nuTaTens.

3Has ypaBHEHVE TPAeKTOpUU pe3aHnsi, MOX-
HO onpefenuTb NyTb, KOTOPbIN NPOMAET y4acTOK
pabo4dero opraHa OT MOMEHTa 3axBaTa CHEXHOMN
Maccbl 0 MOMEHTa pa3rpy3ku. [ns 31oro Heob-
XOOMMO BbIYMCINUTL OMpPeAeneHHbIn nHTerpan’
[18]:

depending on forward speed snowplow, Vnep,

and angular velocity of rotation, w ,, cutter feeder, where:

1 — cut volume by the horizontal cutter of the feeder, W;

2 — cut volume by a vertical cutter snow blower feeder, W

Source: compiled by the authors.

L= I x' F+ y' . (7)

COOTBETCTBEHHO, A5l BEPTUKANBHOW (hpesbl
nuTaTens C HXHUM Npeaernom MHTErpPMPOBaHNS,
t,=0; BEPXHUM MpeaerioM MHTerpuposaxns, t,=1/

wdu" nveem
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2
. 8
nep ¢ @ ©

2
L= | (V +R o -cos(w -t)) +(R ‘o -sin(@ -t)j
@ b @b 7
0
WHTerpan (8) MOXeT ObiTb OTHECEH K 3NNUMNTUYECKUM MHTErpanam BTOPOro poAa v nocrneayowmmM
BbIXOOOM Ha cyMMy psga. [Nocnegytowme gaHHble 6binv NonyyYeHbl B pesynbraTe YACNEHHOro NHTErpu-
poBaHus (8) B 3agaHHbIX npegenax [19].
[MpoBenem aHanornyHble npeobpasoBaHusa Ans dpesbl NuTaTens POTOPHOro CHEroO4YUCTUTENS, pac-

MOMNOXEHHOTO rOPU30HTanbHO. [NMHa TPaekTopun OBMXKEHUS MPOU3BONbLHON TOYKKU dpesbl, L, nmeeT
BUL

27[[/@\/1/2 + 2Va)qu cos at + szqbz 0052 wt + qu2 -a)2 -tgzé’dt

L= 9)

0

Ha pucyHke 6 npeacTtaBneHbl 3aBUCMMOCTU AfWHbBI TPAEKTOpUN, L, Bbipe3aHnsa CHEXHOW MaccChl 13

CHEXHOro maccumea B 3aBMCUMOCTU OTVnep n wtb'

PucyHok 6 — 3asucumocmb OnuHbl mpaekmopud, L, ebipe3aHusi CHEXXHOU MaccChl
U3 CHEeXHO20 Maccuea 6 sagucumocmu omV, U w,:

1 — eopusoHmarnbHoU ¢hpesou;

2 — sepmukasbHoU ¢hpe3ol numamersisi POMOPHO20 CHe2004UCMUMers

McTouHMK: cocTaBneHo aBTopamMu.

Figure 6 — Dependence of the length of the trajectories,
L, cutting the snow mass from the snow mass,
depending on V, and w,, where:

1 — horizontal cutter; 2 — vertical cutter of the feeder

of the rotary snowplow

Source: compiled by the authors.
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PucyHok 7 — Kpusasi pagHol OnuHbI mpaekmopuu

8bIpe3aHusi CHeXHOU Macchl 20pU30HMarnbHOU U 8epmukanibHoU

pesamu numamerneli pPOmMOpPHO20 CHe2004UCMUMENs
8 3asucumMocmu om Vnep U wy, npu R¢=0, 15m
McTouHMK: cocTaBneHo aBTopamu.

Figure 7 — Curve of equal length trajectory cutting snow mass horizontal

M3 pucyHka 6 cregyeTt, 4TO Mpu CKOPOCTU
POTOPHOIO CHEroOYUCTUTENST C FOPU3OHTarbHON
gpeson nutatens 6onee 0,45 m/c, onNvHa Tpaek-
TOpUW BbIpE3aHUSA CHEXHOW MaccChbl MpeBbillaeTt
aHanorvyHbIN napameTp Ans POTOPHOIO CHEroo-
YNCTUTENS C BEpTUKAIbHOM ope3or npu nobbix
3Ha4YeHNAX YrnoBOW CKOPOCTU (hpesbl nuTaTens.
[anbHenwee yBennyeHne CKOPOCTU CHErooYU-
cTuTens BedeT K HeobXoAMMOCTU YBEnu4eHus,
Wy, U HeNMHENHOMY pPoCTY, L, Ans ropu3oHTasb-
Hon ppesbl. BenuunHa Tpaektopuu, L, Bbipesa-
HWUSI CHEXHOW MacChbl U3 CHEXHOro MaccuBa Ans
ropu3oHTanbHOM dpesbl npesocxoaut, L, ang
BepTuKanbHoM pesbl. Ha pucyHke 7 npegcras-
neHa rpaHvua obnacTten 3HavyeHun, VI1ep nw,,
HWXKe KOTOPOW [fiIMHA TpaekTopuu Bblpe3aHus
CHEXHOW Macchl ropu3oHTanbHon peson nurta-
Tens POTOPHOIO CHErooYUCTUTENS MpeBbillaeT
ONMHY TpaekTopuu BbIPE3aHWUsi BepPTMKaINbHON
dpeson, BbluMCIiEHHas ans R¢=0,15 M.

W3 pucyHka 7 criegyer, 4To N1 Kagoro U3 pac-
CcMaTpvBaeMbiX BMOOB NUTaTernent pOTOPHOMO CHe-
FOOYMCTUTENS CyLLIECTBYET CBOSI 06racTb 3Ha4YEHNN
KMHEMaTU4YeCcknx napameTpoB pesbl nuTaTens,
MpU KOTOPbIX NIMHNS TPAEKTOPUM pe3aHns MeHbLLE,
YTO JaeT OCHOBaHWS MPennonoXuTb O TOM, YTO B
[aHHbIX 0bracTsiXx COOTBETCTBYHOLLME NUTaTenn oy-
OyT adphekTnBHEE U MO KpUTEPUAM 3PADEKTUBHO-
CTV Boree BbICOKMX MepapXnyecknx ypoBHEN.

MpencraBneHHas rpaHnLa paBHbIX ANWMH Tpa-
€KTOPUI Bblpe3aHnsa CHEXHOW MaccChl AN BepTU-

and vertical milling cutters of rotary snow blower
feeders depending on V. pand w, at R¢=0. 15m
Source: compiled by the authors.

KanbHOro M ropyM3oHTaNbHOIO NUTaTenemn no3Bo-
nsieT cyanTb O BO3MOXHOCTSAX UHTEHcudmkaumm
paboTbl NUTaTenen C ropM3oHTarlbHON U BEPTU-
KanbHoOM dpesamMn 3a cyeT yBenuyeHusa mx rno-
CcTynaTenbHbIX CKOPOCTEN U YIIOBbIX CKOPOCTEN
BpaLleHus.

OBCYXOEHUE N 3AKNTIOYEHUE

CpaBHeHVe TEOPETUYECKMX 3HAYEHMIN Bbipe3a-
eMbIX 06bLEMOB rOPU30OHTaNbHOW U BEPTMKANbHO
pacrnosnioXeHHON (Ppe3on POTOPHOIO CHEroo4un-
CTUTENs MO3BONSAET caenatb BbIBOA O MOTEHLUU-
anbHbIX BO3MOXHOCTAX nutaTtenen. [Npu yrnax 3a-
xoga dpesbl 6 MeHblle 17,7°, ropu3oHTanbHbI
nuTatenb POTOPHOIO CHEFOOYUCTUTENS Bbipe3aeT
MEHbLUMA OObEM CHEXHOW MaccChl, YeM BepTU-
KanbHbIA NUTaTENb MPU NPOYUX PaBHbIX YCIOBUSIX.

[MonyyeHHble ypaBHEHUS OfVH TpaekTopun
OBWKEHUS MPOM3BOSIbHON TOYKM dopesbl nuTate-
Nsi POTOPHOIO CHErooYMCTUTENS AN BepTuKanb-
HOro M FOPU3OHTANTBLHOIO PacnonoXeHus gpesbl
MO3BOMSIOT  ONPeaennuTb  MNPOJOIMKUTENBHOCTb
B3aMMOAENCTBUSA TPAHCMOPTUPYEMOW CHEXHOW
Maccbl 1 paboyero o6opyagoBaHUs OT MOMEHTa ee
3axBaTa 4O MOMEHTa ee pasrpy3ku. YCTaHoBIe-
HO, YTO CYLLIECTBYET 00nacTb 3Ha4YEHUI VI1ep nw,
B KOTOPOW AfMHA TPAEKTOpUM BbIPE3aHNST CHEX-
HOW Macchbl 51 rOPU3oHTaNbHON ppesbl MeHbLUE
ONUHBI TPAeKTopuKM Bblipe3aHus Angd BepTukanb-
HOW (ppe3bl. YBENUYEeHne 3Ha4YeHnn VI1ep nw, npu-
BOOUT K HENMMHENHOMY POCTY OJIMHbI TPaeKTopum
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BblpE3aHNsi CHEXHOW MaccCbl AfS FOpU3OHTarb-
HOW dhpesbl 1 ee 3Ha4YeHne yxKe NpeBbILLaeT aHa-
NOrMYHbIN NapamMeTp A9 BepTMKanbHon dpesbl.
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