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VJAYUYIIEHUE YCTPOUCTB IIUCTEPH C IEJbIO
YBEJIMYEHUSA BE3OITACHOCTMU ITEPEBO3KHN HAJIMBHBIX
I'Py30B

Tumomenko B. 4.

Koms I'. U.

benopycckuii 2cocyoapcmeennvlii azpaphwiii mexHuuecKuil yHugepcumen,
2.Munck, benapyco

B cenbckoM XO3SMCTBE ISl NMEPEBO3KH KUIKOCTEW HCHOJIB3YHOTCS
aBTOLMCTEPHBI. JIJIsI BBINOJIHEHHS TEXHOJIOTMYECKUX ONEpALMA IO
BHECEHUIO JKUIKUX YyA0O0peHud u o0paboTKe CEeIbCKOX03AMCTBEHHBIX
KyJIbTYp HpPOTHB BpeauTeNned M O0JIe3HEH HCHONB3YIOTCS B T. Y. H
npuienHbie eMKOCTU. OCOOEHHOCTh UCIOIb30BAHUS TOCIEIHUX COCTOUT B
TOM, 4YTO TEped OOCTaBKOM MKUAKOCTH B TOJIE OHU 3aMOJHSIOTCS €10
MOJIHOCTBIO U KPATKO BPEMEHHO, /10 MPUOBITHA B M0JIE€, TPEOBIBAIOT B TAKOM
coctossHUU. [Ipy BBIMIOJIHEHHHM TEXHOJIOTHYECKOTO IMpolecca KHUIKOCTb
pacxoayercsi, EMKOCTh IOCTENEHHO OMOPOKHSIETCS, a OCTaoIascs B HEl
KHUJKOCTh HauyMHaeT Kojebarbcs. Ilpu sToM ¢ yBenMueHueM CTeneHu
OMOPOKHEHUsST E€MKOCTH BO3pAcTalOT aMIUIUTyJa M 4YacToTa KoseOaHui
XKUJKOCTH, YTO, B KOHEYHOM CUETE, MPUBOJIUT K YBEJIMUECHNUIO HHEPLIUOHHBIX
CHJI €€ LIEHTpa Macc M BEPOSATHOCTU UX onpokujbsiBanuss MTA, ocobeHHO
pu paboTe ero Ha CKIIOHAX.

[Tpu nepeBo3Ke KUAKUX IPY30B UMEIOT MECTO aBapUH, IPUBOSIINE HE
TOJNBKO K 3KOHOMHYECKHM MOTEPSM, HO U YEJIOBEYECKUM XKepTBaMm [l].
CnyyaroTcsi OHM HE TOJBKO M3-3a HE CcoONoAeHus TpeOOBaHUIA
0e30MacHOCTH IEPEBO30K, HO U BCIIEJCTBUE HECOBEPLIEHCTBA KOHCTPYKIIMMA
LUCTEPH, B KOTOPBIX OTCYTCTBYIOT 3(P(PEKTHUBHBIE CpPEACTBA TalllCHUS
MHEPIIMOHHBIX CUJI )KUJIKOCTH, BO3HUKAIOIINX TP JIBUKEHUU IO HEPOBHBIM
JIOporaM, Ha YKIJIOHAax, TOPMOXKE€HHUH, TPOTaHHMM C MECTa M IMOBOPOTax
TPAHCIIOPTHBIX CPE/ICTB.

[leapto Hacrosmel pabOTHI SBISETCA O030pPHOE HCCIETOBAHUE
0COOEHHOCTEH AKCIUTyaTalliy LHUCTEPH AJIs TPAHCIIOPTUPOBKH KUAKOCTEH,
a TaKKe TEXHOJOTMYECKUX €MKOCTEH, MCHOJIb3YyEMBIX B CEJIBCKOM
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TexniuHe 3a0e3neueHHs IHHOBAL[IHHUX TEXHOJIOTI! B arpoNpOMHCIOBOMY KOMITJIEKCI

XO35IUCTBE, BBISIBJICHUE HEJOCTATKOB B HX paboTe U 00OCHOBaHHE
IPEMIOKEHUM 1O COBEPIIEHCTBOBAHUIO KOHCTPYKIMH, 00€CIIEUMBAIOIICH
0€30MacHOCTh MEPEBO3KU JKUAKOCTEH, HX COXPAaHHOCTb M HAJEKHYIO
AKCIUTyaTalNI0 €EMKOCTEMH.

XKuakocTy npu HarpeBaHUM UMEIOT 3HAYUTEIBHOE PACIIMPEHUE, YTO
YUUTBHIBACTCS MIPH 3arpy3Ke UX B pe3epByap - TaM OCTABIIECTCS CBOOOIHOE
IPOCTPAHCTBO, YTO MO3BOJISIET M30ekKaTh MOTEPh KUIKOCTH U Pa3pbIBOB
000JI0YeK HX KOTIOB. Tak KaK pa3IUYHbIC >KUIKOCTH HMEIOT pPa3HbIe
KO3 PUIIMEHTHl TEIUIOBOTO PACIIUPEHUs, TO U YPOBEHb 3aIOJHECHHUS
IUCTEPH pa3HbI M 3aBUCUT OT BHJA NepeBo3uMoil kuakoctu [1]. Ilpu
TPAaHCIOPTUPOBKE  YACTUYHO  3aMOJHEHHOM  IIUCTEPHBI  BO3HUKAIOT
KOJICOAHUST JKUJKOCTH, YTO NPHUBOJUT K CYHIECTBEHHOMY CHHKEHHUIO
IPOJOJIBHOM W TONEPEYHOM  yCTOWYMBOCTM UM YIPAaBISAEMOCTH
TPaHCIIOPTHOTO CpeAcTBa. BimsHHE nepeMenieHns )XKUIKOCTH B LIUCTEPHE
Ha JWHAMUKY TPAHCIOPTHOTO CpPEJICTBA CYILIECTBEHHO pacTeT MpHU
YBEJIMYEHHUH BECA TPAHCIIOPTHOTO CPEACTBA U €T0 pa3MepoB [2].

Berpewaromuecss mpu  3KCIUTyaTallMd LMCTEPH ClIy4yaud aBapui
IPUBOJST K 3HAYUTEIBHOMY YIIEPOY JUIsl OKPYKAIOIIEH Cpeibl, CBI3aHHOMY
C YT€YKOH NEPEBO3UMBIX TOKCUYHBIX I'PY30B.

[{uctepubl 0€3 YCTpOWCTB ISl TalleHUs KOJIeOAHUM IKUIKOCTH
OTINYAI0TCA OOJBIINMU MEPEMEIICHUSMH IIEHTpa Macc Ipy3a B pe3epByape.
OTO NOPUBOAUT K 3HAYUTEIBHBIM MPOJOJBHBIM THIPOAUHAMUYECKUM
Harpyskam, JeHCTBYIOIIUM Ha JHUMA. C [EIbI0 CHUKEHUS 3TUX Harpy30K
BHYTPM LMCTEPH YCTAaHABJIMBAIOT IIONEPEYHBIE IEPErOPOJKH, Kak
MpOHUIIAEMbIEe, TaK W HenpoHunaemeie [2,8]. OgHako, BO3HHKAIOIIUE B
pe3ynbTaTe KoseOaHUi )KUJIKOCTH MHEPLIMOHHBIE CUJIbl OBIBAIOT HACTOJIBKO
3HAYUTEIBHBIMH, YTO UMEIU MECTO Pa3pbIBbl KOTIOB LIUCTEPHBI B MECTaX
KpEIUJIEHUS! K HUM MEPErOPOJIOK.

[IpeacraBneHHbie 0030pHBIE UCCJIeI0BaHUS MOKa3bIBAIOT
HEO0OXOAMMOCTh U3yYEHHS MEXAHU3Ma KOJICOaHUI )KUIKOCTH B IUCTEPHE U
o0ocHOBaHUsl 3(P(EKTUBHON KOHCTPYKLUHUU LUCTEPHBI 00ECIEeUMBAIOIICH
NPEeayNnpexXICHUEe BO3HUKHOBEHHS OINACHBIX KOJEOAHWM JKUIKOCTU WM
YCTPOMCTBA JUIsl X AEMIT(PUPOBAHUS U €r0 apaMeTPOB.

Panee aBTOpaMu OBLIM HPEJIOKEHBI HOBBIE TEXHUYECKHE PELICHMUS
[3,4,5,6], MO3BOJISIFOIIME CYIIECTBEHHO CHU3UTH BIIUSHHUE KOJICOTIOIICICS
JKUJKOCTH, KaK Ha YCTOMYMBOCTb JBUXKEHUS IUCTEPH, TaK U Ha
Harpy>)K€HHOCTb HMX pPeE3epByapoB. MHOIMMH aBTOpaMU MPEIJIOKEHBI
paznuyHble Apyrue aemmdupyoomue yctporctBa [1,2]  mo3Bosstonne
CHU3WUTHh WHEPLUMOHHBIE CUJIBI LIEHTPA MACC JKMJIKOCTH, BOZHUKAIOIIUX MpPU
e€¢ mnepeBo3ke. OIHAKO BOMNPOCY  MNPENYNPEKICHUS BO3HUKHOBEHHUS
MHEPIIMOHHBIX CUJI LEHTpPa MacC MEPEBO3MMON >KMIKOCTH HE YAEISIOChH
BHUMAaHHUSI.

benopycckum roCcyapCTBEHHBIM arpapHbIM TEXHUYECKUM
yauBepcutetoM (BI'ATY, r. MUHCK) IpeniosxkeHO yCTPONCTBO (pelieHue o
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BbIjadue maTeHTa Ha m3oOperenwe oT 2019. 06. 10. Nea 20180016) [7],
KOTOpO€ TPEIHA3HAYCHO [JISI TPEAYNPEKICHUS KOJICOAHUN KUIKOCTH,
BO3HHMKAIOIIUX IIPU TEPEXOJHBIX PEKHMaxX JIBHKCHHUS TPAHCIIOPTHBIX
CPEJIICTB C EMKOCTSIMH JIJIS )KHIKOCTEH, ITyTeM YCTAaHOBKH B EMKOCTH BMECTO

IeMIGUPYIONINX  MOTMEPEYHBIX  MEPErOpoAOK  OJHOW  TPOAOTIBHOU
ropu30HTaNBHOM (puc. 1a, 10).

/A A/ A/ /A

Quz 1

1 — xorten; 2 — nepeaHee AHUILE; 3 — 3aJHEE THUIIE; 4 - MPOJIOJIbHAS
TOPU30HTAJIbHAsA IIEPEropoaKa; S5 —BEPXHUHW YPOBEHb 3aNOJHEHHUS
LUCTEPHBI KUAKOCTHIO; 6 — 3aIMBHAs TOPJIOBUHA. 7 — TuIaTgopma

Puc. 1. lucrepHa 1151 mepeBO3KHU KUIKUX I'PY30B (B COOKY)

/a4 77&?///
/

Puz 2

1 — koten; 3 — 3aaHee aHMIIE; 4- TPOJOJIbHAS TOPHU3OHTAJIbHAs
neperopojika; 7 — miathopma

Puc. 2 {ucrepHa 1Jis1 nepeBO3KH KUJAKHUX I'PY30B (BU/I C3a/1H)

Takas meperopoaka 4 ycTaHaBJIMBA€TCSl B BEPXHEN 4acTH €MKOCTH U
JenuT e€ Ha JBE HepaBHbIe yacTu ¢ o0béMamu V1 u V; (Puc.1a, 16). Huxuss
4acTh €MKOCTH OyAeT MMeTb 00bEM V1 B pa3bl MpeBbIIAIOUUN O00BEM
BepxHeil uactu Vs T.€.

V1 :Vo=k
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[To namemy MHeHuto 3HaYeHue K nomxHo ObITh B npenenax 1,0...15,0,
OJTHAKO, ATH 3HAYEHUS TPEOYIOT TEOPETUYECKOTO OOOCHOBAHMS C YUETOM
(U3UKO-XUMHUYECKUX CBOWCTB KHUAKOCTH, Kod(hduimeHTa €€ TermioBOro
pacumpeHus, 00ero 00bemMa UCTEPHBI U APYTUX MOKa3aTeNei.

[Ipy  TakoM  pacmoJIOKEHUM  NPOJOJIBHOM  TOPHU3O0HTAIBHOMU
MEPErOPOJKH KUJIKOCTh, HAXOJSIIASICA B JIOBEPXY 3aMOTHEHHON HUKHEU
YaCTH €MKOCTH 00BEMOM V1, OyIeT JInIeHa BO3MOXHOCTH KOJIeOaThCs, TaK
KaKk HaJa TEePEropojKod OyaeT HaXOAUThCS  APYTOW, MEHBITUI
kojeomomuiicss 00beM Vi KuakocTu. [Ipu Takoil KOHCTPYKIIMU €MKOCTH
(IuCTEepHBI) YPOBEHB KUAKOCTU B 00bEME V7 HE OKaXeT CYIIECTBEHHOIO
BJIIUSIHUS Ha W3MEHEHUE MHEpUHOHHBIX cuil. Konebanus Oyner coBepuiath
TOJIBKO KUJKOCTh, HAaXOHSIAscsi B MeEHbIIeM oObeMe Vo, KOTOPbIHT
MHOTOKpAaTHO MeHblie 00béma Vi Takas KOHCTPYKIMS ITUCTEPH H
TexHojornyeckux  €mxocted  MTA  moO3BOMUT  NPEAYNPEIUTH
BO3HUKHOBEHHUE 3HAYUTEIBHBIX KOJIEOAHUM IIEHTpa Macc EPEBO3UMOIN UMU
YKUJKOCTH U UCKITIOUUTH YaCcThI€ aBapUH, CIIYYAIOIIHECS! C HUMH.

OpHako, KOOpAWMHATHI pPa3MEIIEHUS MPOAOJIBbHONW TOPU30HTAIBbHON
NEPErOpoJKH HEOOXOAUMO BbIOMpaTh 00OCHOBaHHO. IIpu 3TOoM cienyet
VUYUTHIBATh 3HAYCHUS MHEPIMOHHBIX CHJ IIEHTpa MacC >KUJKOCTH,
3aKno4eHHo B o0béMe Vi Ilpu omnpeneneHuM 3HAYEHUH ITUX CHJ
HEO0OXOMMO YUUTHIBATH (DaKTOPBI UX OMPEACIISIIONINE: CKOPOCTh IBHKCHUS
TPAHCIIOPTHOTO CPEJICTBA WJIM TEXHOJOTMYECKOW EMKOCTH, KOJeOaHUs
COOCTBEHHO TPAHCIIOPTHOTO CPEJCTBA M3-32 HEPOBHOCTEW JOPOTW U MpHU
JIBH>KCHUU TOJ YKIIOH, MHTEHCUBHOCTh TOPMOYKEHHSI, YIJIbl MOBOPOTA U
CKOPOCTh ABUKEHHS HA TIOBOPOTE.

[Tomasmsitoriee GOJNBITMHCTBO UCCIEAOBAHUIN AKCILTyaTalluu UCTEPH
IIPU TEPEBO3KaX KUIAKOCTEH MOCBAIICHBI U3BICKAHUIO CITIOCOOOB U CPE/ICTB
raiieHuss UHEPIIMOHHBIX CHJI BO3HUKAIOIIMX M3-3a HE MOJHOTHI 3aM0JTHEHUS
IUCTEPH KUJKOCTHIO, @ BOMPOCY MPEAYyNPEeKACHUS BOSHUKHOBEHUS ATHUX
CHUJI YACIISIIOCh HE3HAYUTENbHOE BHUMAHHUE.

[IpensioxkeHHOE aBTOpamMu YCTPOMCTBO TMO3BOJIAET MNPEAYNPEIUTh
BO3HUKHOBEHHUE OIMACHBIX KOJICOAHUHN KUJIKOCTH U 00ECIIEUUTh TEM CaMbIM
0e3aBapuitHyt0 paboTy UCTEPH, KaK MPHU NMEPEBO3KAX KUIKOCTH, TaK U MPHU
paboTte TexHoJornueckux MTA.
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OBECHEYEHUWE BE3ABAPUHHOCTHU MNEPEBO30K
HAJIMBHBIX I'PY30B B IUCTEPHAX

Tumomenko B.4.2,

Ko ..,

Kysnenosa M.T.2

L Benopycckuii 2ocyoapcmeennviii azpapmviii mexuuyeckuii ynusepcumen,
2.Munck, Pecnybnuxa benapyco

2Benopycckutl 20Cy0apcmeeHblll yHUepcument mpaicnopma

TpaHncnopTUPOBKY KUAKOCTEN, B YACTHOCTH, ITMTHEBOM BOJIbI, MOJIOKA,
BMHA OCYUIECCTBIISIIOT C JAPEBHUX BpeMmeH. i 3ToM 1[enu paHee
HCIIOJB30BAIMCh OOYKH, KOTOpPBIE YCTAaHABIMBAINW BEPTHUKAIBHO HWIIH
TOPU3OHTAIIBHO HA KOHHBIE MOBO3KU. Pa3BUTHE MNPOMBINIJIEHHOCTH U
crieliaan3anus MIPOU3BOJICTBA MIPUBEIHN K HEO0O0XOIMMOCTH
TPAHCIIOPTUPOBAHUS KHUIKOCTEH Ha OOJBIINE PACCTOSHUS, YTO MOXKHO
OBLIO OCYIIIECTBUTH TOJBKO C MCIOJIB30BAHUEM >KEJIE3HOIOPOKHOTO JTHMOO0
aBTOMOOMJILHOTO TPaHCIIOPTA.

Ecnu nepBble Keae3HOA0POKHbBIE [IUCTEPHBI ObUTH OCTPOEHBI B 1865
rojly, TO CHEIUaJbHbIe aBTOMOOWIM ISl MEPEBO3KH JKUIKOCTEH ObLIM
co3ziaHbl B Havase XX Beka. [lepBbie aBTOIUCTEPHBI OB U3TOTOBJIEHHI 32
pyoexxom pupmamu Ford, GMC, Garford u ap. [To3aHee oOHU MOSIBUITUCH U
B Poccun. Co3maHHble B TO BpeMs IUCTEPHBI NpeaHA3HAYAIUCH JIJIS
JIOCTaBKUA JKUJKUX TPY30B K OTJAJICHHBIM OOBEKTaM, a TakxKe IS
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