Abstract

With the emergence of new types of transmissions, the increase of the maximum speeds of wheeled tractors and
the application of anti-lock systems, the study of the process of braking of the wheeled tractors with hydrovolum-
etric and mechanical transmissions has become a burning issue. The article represents the dynamics of the braking
process of the wheeled tractors FENDT 900 VARIO with an anti-lock system when running forward and reverse
and with a trailer. The article shows the block diagram and the mathematical model of the transmission of tractors
FENDT 900 VARIO, as well as the physical and the mathematical models of braking of the wheeled tractors FENDT
900 VARIO. The mathematical models of the braking of the wheeled tractors FENDT 900 VARIO with an anti-lock
system when driving forward and reverse, and with a trailer permit to study the effect of the service and emergen-
cy braking, of the types of braking system and operating conditions on kinematic, force and energy parameters of
the hydrovolumetric and mechanical transmission, as well as the braking efficiency.
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Bueuaemvcs npupooa sunuxnenns 6 pioun-
Hoazpezamuiil ckaa0oeii nio 0i€10 306HIUHBO20
YALMPA36YK0B020 BUNPOMIHIOBAHHS 30H KOH-
uenmpauii 36yK060i emepeii y 6ueaA0l UULIH-
Opuunoi xaycmuxu. OKpecaoOMbCsa YMoeu
8UCOKOT THMEHCUBHOCIT MENTOMACOOOMINY
pobouozo cepedosuua 3 00HOUACHOI0 NOEHOIO
aixeidauiero 3acmitinux 301

Kanrouosi croea: 30na kaycmuru, npocmopo-

8uill pe30Hanc
= yu

H3yuaemca npupoda 603HUKHOGeHUS 6
ocuoKoazpesamnom cocmaee nod oeicmeuem
6HeuIHe20 YabMpPA36YK06020 U3YHEHUSL 30H KOH -
yeHmpauuu 36YK06oU IHeP2UU 8 GUOE UUTUH-
opuneckoii kaycmuru. Ouepuuearomca ycnoeus
6bLCOKOU UHMEHCUBHOCIMU MENTOMACCOOOMEHA
paboueil cpedvl HaAPA0Y C NOJIHLIM YCmMpaHeHu -
eM 3acmouinblx 301

Kntoueevie cnoea: 3ona xaycmuxu, npo-
cmpancmeentvlil pe3oHanc
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1. Beenenne

WccaenoBanust OTHOCATCST K OGJACTH TPOMBIIIJIEH-
HON OMOTEXHOJIOTUHU, B YACTHOCTH, TTOCBSIIIEHbl aHAJIN3Y
myTeil noBbiieHus 3P GHEKTUBHOCTU IPOIeCcca TeIJio-
MaccooOMeHa B JKHMKOATrPEraTHOM 00beMe KYJIbTYpasib-
HOU OCHOBBI IIPU TIPOU3BOJACTBE OMOJIOTUYECKU aKTUBHBIX
cpel 1 BaKIUH. KauecTBO M MHTEHCHBHOCTH IIpoliecca
TEIIOMacco0OMeHa SIBJISIOTCST TIPOYHBIM (DYHIAMEHTOM
HEM3MEHHOTO TIOBBIIIEHUS ITPOU3BOAUTEIBHOCTU H3TO-
TOBJICHUS IIPOJYKTA.

2. Ananu3 coCTOsIHUS POOIEMbI U IOCTAHOBKA 3a/1a41
HCCJIeJ0OBaHUi

Jlisi pelieHust 3aja4yl TEIJIOMAcCOOOMEHa MIMPOKOe
NprMeHeHWe HallJIM MeXaHUYecKHe IepeMelinBaonue
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yerpoiicrsa [1, 2], marautubie [3, 4], KoMiekcHbie, 06e-
CIIEYMBAION[ME OJ[HOBPEMEHHO U adpaIio, 1 MACCOOOMEH
C MCII0JIb30BAHMEM MEXAaHUYECKUX YCTPOHCTB u Ge3 mx
npuBJIeYeHMS [5].

OnHu 13 9TUX METO/0B 00JIAZAI0T OYEBUAHBIMU TIPEH-
MYIIEeCTBAMH, IPyTHe — MeHee oueBUAHBIMU. OObenunsier
UX OJIHO — HET YCTPAHEH WS ITACCHBHBIX 30H B paboueil xKu /-
koctu. OIATH TaKH, peryIHPOBKAa THTEHCUBHOCTH IIPOIleC-
ca TIepeMeNTNBaHN CI0eB He MPe/CTaBIAeTCI BO3SMOXKHOM
B IINPOKOM janarnasone. Hakower, MexaHn4ecKue mepeme-
MUBAIOMINE YCTPOICTBA CO3/[aI0T MOCTOSHHYTO OMACHOCTD
HapyIIeHNs CTEPUIBHOCTH paboueil JKIIKOCTH.

Ilenvto nccneloBaHU SBISETCS PACKPBITHE BO3MOJXK-
HOCTEH IIPOCTPAHCTBEHHOTO pe3oHaHca B paboueM oObeMe
KYJIBTYPaJbHOMN *KUAKOCTU B BuJe (popMUpPOBAHUS 30H ee
HOBBIIEHHON BO30YAMMOCTH, 00eCHednBaoieil STUM He
TOJILKO JKEJIAeMYI0 MHTCHCUBHOCTD IIPOIIECCa, HO U rapaH-

TUPYIOUINX OTCYTCTBUE «MEPTBBIX» 30H BOJHBI.




3. MoKycHPOBKA HEPTHHU YIBTPA3BYKOBOTO U3IyYEeHHS

CyTb SBJIEHMS HOACHUM Ha aHaause pabOThl ras-
audTHOrO 6apOOTAKHOTO ammapara, KOTOPBIA UMeeT Bep-
TUKaJbHO PACIIONOKEHHBIA LMANHAPUYCCKUNA KOPIIYC C
TEXHOJIOTUYICCKUMU TTaTPyOKaMU 1 MMOMENICHHYIO BHYTPH
HEro MUPKYIANUOHHYIO TPyOy, 04 KOTOPOii ycTaHOBJIEH
asparop. CHapy:u, Ha GOKOBYIO IOBEPXHOCTb KOPIIyCa,
JEHCTBYEeT My4YOK YJIBTPa3BYKOBOTO M3JIyYEHHS B BHIC
11 dysHOTO MoJAd U TeHepupyeT B MaTepuase Kopryca
kpyrosoie U, u nonepeutbie Konebanus W
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O/1 ZIefiCTBHEM 3BYKOBOI BOJTHBI
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BEKTOP; C - CKOPOCTH 3BYKa; RO - paaAnyC-BEKTOP TOYKHU I10-

BEPXHOCTH.

Itu kosebanus OyAyT U3JAyYaTh B KUIKOCTh IOCTa-
TOYHO MUPOKHUH Ty YOK 3BYKOBBIX BOJIH, KOTOPHIE BBI3OBYT
pesonanc cosnadenus Gpas y HeCKOTbKUX BUOB 3BYKOBBIX
BOJIH, BCJIE/[CTBYIE YETO TOSIBSITCS 30HBI BO3OY K ACHUS, TIie
Oyner HabMIOAATHCS Pe3Kasi KOHI[EHTPAIUsl SHEPI Y 13-
JydeHWs Ha TOBEPXHOCTb PAaUyCca I, U T, B IPOMEKYTKe
MEJK/LY KOPIYCOM ¥ ITUPKYJIATUOHHON TPYOOii.

WN3ayuum BHavaJie jieiicTBUE KPYToBOI BoHbI. Cunras
KOpIyc 060104Ku 6OJBIIMX BOJHOBBIX PA3MEPOB, T.€. IIPU-
numas kR>1, rae k - BosHoBoe umnesio, 10nycTumMo pac-
CMaTpPUBaTh OTAEJIbHO B3STHIl 3JEMEHT ee BHYTpPEHHei
MOBEPXHOCTH KaK MJIACTUHY, CKOPOCTH IIPOIOTBHBIX BOJIH
B KOTOPO#i COBIIAJIaeT ¢ KPYTOBOI CKOPOCTHIO 060I0UKM
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Ecan U(P >, , TOT/A Geryimas BAOJb IapaJijie/n BoJaHa
OyleT u3Jiydarh B KUIKOCTh 3BYKOBYIO BOJIHY, HallpaBJie-

HUE KOTOPOH ¢ BEKTOPOM CKOPOCTH U(P(t,z,(p) COCTaBUT
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B pesyJsbTaTte, 3HaYUTE/bHAA YaCTh OHEPT U 3ByKOBOfI
BOJIHbBI 6yneT cocpenoTauymBaTbCA BOIM3U OKPY/KHOCTH I}

r,=Rcosa.

Ecnn TIPUHATDH AJId KOHKPETHOCTHU

R=1m, U, (t.2)=6-10"m/c,
W(t,0,2)=310"m/c, ac,=210"m/c,

Torga

r=0,95 (m).

ITo Toit ke mpUYHHE MOMepedHast BOJTHA OyAeT Tpu-

BOAMTDH K KOHIIEHTPAIMKU 9HEPIUU BOJM3H OKPYKHOCTH
paauyca r, (puc. 1):

®

2)

Puc. 1. ®oKycrpoBKa a3Hepruu aKyCTUHECKOro U3/Ty4eHUs B
060J104KE € KUAKOCTBIO

. C,
=2 =(,66;
sinf3 W(t,(p,z)

r, =RcosB=0,76 (v).

Kanaccudunmposarh paccMaTpuBaeMoe siBJIEHUE MOK-
HO KaK, CBOETO poa, abeppaiuio 3ByKOBbIX BOJTH. Y (e3-
abeppaloHHbIX KOHCTPYKIUI, KaK H3BECTHO, KayCTHYe-
CKast MOBEPXHOCTh 0OPAIIAETCS B TOUKY.

Hanuuwne 30H BO3OYKAEHUs BBIZBAHO COBNAJEHUEM
CKOPOCTH cJle/la Tlajafollieil BOJHBI CO CKOPOCTBIO BOJH
reHepupyembix B 060J104Ke.

4. BoiBO/IbBI

PesybraThl MOTYT OBITH HCIHOJbH30-
BaHbI B OMOTEXHOJIOTUU JIJIS1 TIOBBIIIEH ST
MPOU3BOJIUTETBHOCTH HPOMBIIIJIEHHOTO
U3TOTOBJIEHUS] OMOJIOTMYECKU aKTHBHBIX

(4) cpen n BakuuH. Kak nokasplBaloT akcie-

PUMEHTAJbHbIE HCCJETOBAHNUS, TTOBEPX-

HOCTH 30H KayCTHK B TIOMEPEYHOI TITOCKOCTU KOHMDOKAIb-

HbI BHyTPeHHel moBepxHocTH 00009KK Kopiyca. Takum

00pasoM, kpyeoeas Kaycmuka B HalleM ciydae Oyner

KOH(}OKaJIbHA C OKPY’KHOCTHIO BHYTPEHHEH IIOBEPXHOCTU
KopITyca.

Cielyet OTMETUTB, YTO B JKMAKOCTH MOTYT TaKiKe
HaOII0/1aThCsI W pajuajbHble MOJOCHl KOHIIEHTpPAINH
9HEPTUM 3BYKOBOTO M3JIYUeHUs, KaK CJeNCTBHe MHTEP-
(bepaHIIMOHHBIX SBJCHUI, YepeayIoNuecss ¢ TeMHBIMU
yuacTkaMu (aKycTuuyeckas TeHb). XOTs OHU U He Tak
WHTEHCUBHBI.

Takum 06pa3oM, BOJHOBOE COBIajeHKe, KaK BUJHO,
OyleT IMPUBOAUTH K CYLIECTBEHHO 00Jiee UMHTEHCUBHOMY
TEMJIOMaccoOOMEeHY.
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Abstract

The article discloses the nature of possible formation in the fluid-aggregate culture medium of the fermenter of
concentration zones of energy of space and vibrational motion of mass in the form of the cylindrical caustic, gen-
erated by sound vibrations of a case under the influence of the external ultrasonic radiation, and the formation
of the high-intensity heat-mass exchange of the working medium along with with the global elimination of passive

areas and deadzones.

Under the assumption of a significant wave size of the fermenter, applying the methods of ray acoustics we have
outlined the caustic surfaces. We have pointed out the possibility of the formation of less represented radial bands
of active energy of the medium as a result of the spectra interference.

The results could be used in biotechnology to improve the performance of industrial production of biologically

active media and vaccines.

We have outlined a real possibility of using the phenomenon of the wave coincidence to smooth the temperature

gradient over the entire volume of the fermenter.
Key words: caustic zone, spatial resonance
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B cmammi 3uaiioeni saxonomipio-
cmi, AKi 6nau6arOmMv HA NPOYeC 2acCiH-
M Koaueanv nio wac niolomy eawma-
acy. Teopemununo o6rpynmoeano micuye
ecmanosnenns demndpepa ¢ cmpinoeii
cucmemi camoxionux Kpamie

Kniouogi cnosa: ounamivni xoauean-
M, 3ycunns, demndep, 6anmasnic, cmpi-
Jn08a cucmema

=, u |

B cmamve mnaiidenvt 3axonomep-
HOCMuU, KOmMopbvie GAUAIOM HA NPO-
uecc 2awenus xoaebanuii npu noodse-
Mme epysza. Teopemuuecku o060cHo8ano
Mecmo ycmanosku Odemngpepa 6 cmpe-
JI0BOIL cucmeme Camoxo0HbIX KPaHoe

Kniwouesvte cnoea: ounamuuecxue
Koaebanus, ycunus, demndep, epys3,
cmpenogas cucmema
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1. Beryn

CTpiJIOBOI CUCTEMH, 1O IMTPUBOJAUTD 10 SMEHIIEHHA BTOMJIIO-

ITix yac poOOTH CTPINIOBUX CAMOXIIHUX KPaHiB BUHUKA-
I0TD IIOB3/I0B)KHI KOJIMBAHHS B METAJIOKOHCTPYKIIIl i KaHaTax

BaJIbHOI MIiT[HOCTI i IOTipITyEe YMOBY HOPMaJIbHOI €KCITTyaTa-
i kpana. Haii6inpmmx 3Hadenb KoedillieHT AuHaMig9HOCTI
HaOyBae Npu migioMi BAHTaKY 3 JKOPCTKOI OCHOBH.




