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YK 631.31.05
MPEJOXPAHUTEJBHBIE YCTPOMCTBA TIOUBOOBPABATBIBAIOIIIMX MAIIIMH
Paxosa H.JL., x.T.H., noneut, boiiko T.B., kx.T.H., T0OIIeHT,
bounpapenko J.H., Measnukosa H.1O., Tpou E.A.
BI'ATY, r. Munck, Pecny6nuka benapych

TpaauMOHHYIO BCHAIIKY BBHIMOJHSIOT JEMENIHBIMU IIyTraMy, 000pYJOBAaHHBIMU MpPEAOXpa-
HUTEJSIMU pabOYMX OpraHoOB I 0e3 HUX.

J1yis 321U T OT TOJOMOK pabouMX OPraHoB Ha MOYBOOOpPaOaTHIBAIOIIMX MAIIMHAX U OPYAHU-
AX MPUMEHSIOT IPEJOXPAHUTENbHBIE YCTPOHCTBA, OJHOCTOPOHHETO (HEaBTOMATUYECKOr0) U JIBY X-
CTOPOHHETO (aBTOMAaTHYECKOr0) 1€ CTBUSI.

K mnpenoxpaHuTensiM OJHOCTOPOHHETO JEHCTBUS OTHOCATCA TIPYNIOBbIE ((PPUKIMOHHO-
MTH(PTOBBIE, MPYKUHHBII TPYNIOBOH) M MHIWBUAYyaIbHbIE (IITH(TOBON), KOTOPHIE BBIKIIOYAIOT
Bce pabouue opraHbl UM OJIUH.

Ha crapornaxoTHbIX 3eMJISIX KOJMYECTBO KaMHEH B TaXOTHOM CJIO€ MEHbILIE, T0ITOMY 3G EKTH B-
HO UCII0JIb30BaTh OoJiee JeleBble IUTyTH, OCHAIIEHHbIE IPEAOXPAHUTEISIMU B BUJIE CPE3HBIX OOJITOB.

[IpenoxpaHuTen JIBYXCTOPOHHErO JEMCTBUS IEISATCS Ha TPYIIOBbIE, HWHIAUBUAYAJIbHO-
IpyNIOBbIE, HUHAUBUAYaIbHbIE. [ pyNoBble NpeJOXpaHUTENN HE HAILIM HIMPOKOr0 paclpocTpaH e-
Hus. M3 Bcex MHAMBUYaIbHO-TPYMIIOBBIX IIMPOKOE PaCHpOCTPAaHEHHE MOJYUYUIIM PbIUa)KHbIE, UX
IPUMEHSIOT Ha [T0YBAX C YaCTO BCTPEUAIOIUMHU MPENATCTBUAMHU.

WuauBuayanbHble MPEIOXPAHUTENM B 3aBUCUMOCTH OT THMIA aKKyMyJsropa ObIBalOT IIpYy-
KUHHBIE, PECCOPHBIE, T'HJIPONPYKUHHBIE, THIPABIMYECKHE, PE3UHOBBIC MOTYIIKH, THAPOIHEBMT -
yeckue. [llupokoe pacrpocTpaHeHHe MOTy4YUJId aBTOHOMHBIE MPYKUHHBIE, PECCOPHBIE MPeaoxpa-
HUTEJU, PE3UHOBBIE OYIIKH, & C OOIIUM aKKyMYJISITOPOM -THAPOIIHEBMATH YECKHUE.

Bce atu npenoxpanuTeny UMEIOT psii HegocTtaTkoB. K HepocTaTkaM I'MIpOnHEBMAaTHY €CKUX
IpelOXpaHUTENIeH OTHOCATCS: CIOKHOCTh KOHCTPYKIIMHU, OOJNBIINE 3HAYEHUS TATOBOI'O CONPOTHB-
JIeHUs TIpu 00X0Jie KaMHEW, TPyIHOCTb PeryJnupoBKU. [IpyKUHHBIE U pECCOPHBIE NTPENOXPAHUTEIN
3HAUUTENBHO IPOLIE YeM TMAPONHEBMATUYECKUE, HO TaK k€ TPeOyHT OOJBIIMX 3aTpaT BPEMEHU
JUISL PETYJIMPOBKY CUJITBI COTTPOTHUBIICHHUS.

[Tnyru ¢ pelYaXHO-TIPYKMHHBIMHU MPEIOXPAHUTENSAMU MPEACTaBICHbl MPAKTHUECKU KaXX0i
¢bupMOil M3roTOBUTENIEM IUIYTOB, M OTIMYAIOTCS KOHCTPYKTHBHBIMH IapaMeTpaMH, TaKUMH Kak:
pacIoNOKEHUE MPYKUHBI OTHOCUTEILHO TOPU30HTANM, KOJIUYECTBA HCIIOJIb3YEMBIX MNPYKHUH, HC-
N0JIb30BaHUE NPYKUH PACTSKEHUS UM CKATUSA, U T. 1.

Peccopnble mpenoxpanuTeny (pUCyHOK 1, a) MOIyYusid HIMPOKOE pacpoCTpaHEHUE, MU OCHa-
IIEHbI ITYTH O0ILEero Ha3Haue€HUs HeOOOPOTHOrO TUIA M M3rOTABIMBAIOTCS OUYEHb MHOTHMH IIPEeIIIpH-
ATUAMH ¥ pupMaMu. I 1aBHbIE MX JJOCTOMHCTBA — IPOCTOTA KOHCTPYKIUH U HaI&KHOCTb pabOTHI.
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a) — IpelOXpaHUTENIbHAsI CUCTEMa PECCOPHOTO TUa; 0) — IPeIOXpaHNTEIbHAS CUCTEMAa B BUJIE PE3MHOBBIX MOIYIIEK;
1 — xpoHIITElH ceKnu; 2 — rpsANIIb; 3 — KopIryc; 4 — OONTHI PEryJIHpOBOUHbIE; 5,9 - ppIyar AByIUIeublid; 6 — peccopa;
7 — croiika; 8 — peryasitopsl Harspkenust; 10 — kopombicio; 11 — peryar; 12 — momyiiku pe3uHoBbie; 13 — och
PucyHox 1 — KOHCTpYKTHUBHBIE CXEMBI IUTYTOB € MPEIOXPAHUTEIBLHON
CHCTEMOM PECCOPHOTO THUIA M B BHJIE PE3NMHOBBIX IOJTYIIEK
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[Tnyr ¢ mpemnoxpaHUTENsIMU B BHJI€ PE3MHOBBIX Moaymiek (pucyHok 1, 6) paboTaer ciemyro-
omM oopazom. [lpu Haezne Ha mpensTCTBUE, ycuiaue P nelicTByer Ha Tpsauiib/,3aCTaBlisisd €e Bpa-
1aThCsl BOKpYr mapHupa O, KoTopas JaBUT Ha JABYILIEUYHMH pbryar 9, Bpamas ero Bokpyr ocu Oi,
[IOBOpauMBasi pelyar B Buje kopoMbicia 10 B IIEeHTpe KOTOPOro MapHUPHO KpenuTcs och 13 ¢ pe3u-
HOBBIMU TioaymikaMu 12. JIpyroil KoHeIl KOpOMBICIA MIAPHUPHO KPEMUTCA K pbluary 9, KOTOPbIH
CKHMaET B Iporecce paboThl pe3MHOBbIE MOAYIIKK 12. PerynsaTopbl 8 HATSHKKU MPEAOXpaHUTES
YCTaHOBJIEHBI KaK Ha JBYIUIEUEM pblyare, Tak U Ha Kopomsicie 10.

[IpenoxpaHuTeny TUAPABINYECKOTO THUIA IIUPOKOrO paclpoCTpaHEHHUs HE TMOIY4HIIH, Tak
Kak 1o 3(peKTUBHOCTH 3HAYUTENIBLHO YCTyMHaJlU MPEIOXPAaHUTEIEM BCTPOCHHBIM B THJIPOMHEBMa-
TUYECKYIO CUCTEMY.

Bbosnbiioe pacnpocTpaHeHHe MOMy4YarOT, TaK Ha3bIBA€MbIE «YHHBEPCAJIBHBIE) IPEIOXPAHUTEID-
HbIE CUCTEMBI (PUCYHOK 2, @), KOTOPbIE IIPUTOIHBI /1151 yCTAHOBKH HA OOOPOTHBIX U 3arOHHBIX ILTyTax.

a)
a) — C KYHUBEPCAJIBHOI» 3alIUTON THIPABINIECKOTO THIIA; 0) — C THAPOIHEBMATHYECKOHN MPEJOXPaHUTENbHON
cucremoit Hidromatic ¢ aByms ymopamu ¢pupmer Lemken;
1, 11 — rpsinune; 2, 8 — kopnyc; 3 — ruapornuHap; 4,10 — akKyMyJSTOp THAPOITHEBMATHY €CKU;
5 — Tsra; 6 — KpPOHIUTEHH; 7 — phIYar yHOPHBINH; 9 — THAPOLMITHHID.
Pucynox 2 — KOHCTpYKTHUBHBIE CXEMBI IUTYTOB C THAPOITHEBMATHYECKOM MPeTOXPaHUTEIbHON CHUCTEMOM.

JlaHHas cucteMa INpefoxpaHeHus: pabotaer cieayrommM odpazom. Ilpu Hae3ne Ha KaMeHb
Kopryca 2 rpsauisl, ynupasch B rHe3ja KpoHIUTeWHa 6 moBopauuBaercs BBepX. [Ipu sToMm, Tdra 5
nepeMenaeT MTOK THAPOUMINHIpPA 3 BIPABO, BHITECHS KUAKOCTh B THAPONHEBMATHYECKUN aK-
kymynsarop 4. [Tocie mpoxoaa npensTCTBUs CUCTEMa BO3BPAIACTCS B HCXOIHOE TTOJI0KEHHE.

[THeBMaTHUECKHE TpeqoXpaHuTenn (PUCYHOK 2, 0) paboTaroT ciemyromuM o0pa3oM, IpH
Hae3Jle KopIyca 8 Iulyra Ha KaMeHb Ipsianibl] nogHuMaeTcst BBEpX CKUMasi THEBMOIPEAOXpaH U-
Tesb 9. YacTh BO3AyXa U3 CKATOI0 NPEAOXpaHUTEINs IO THEBMOINIPOBOJY IepeTekaeT B apyrue. Jlo-
CTOMHCTBAMH ITHEBMATUYECKON MPEIOXPAHUTENHFHON CHCTEMBI SBIIIOTCS: SKOJIOTHYHOCT, HH. Ce-
PbE3HBIM HEIOCTATKOM IaHHOW CHUCTEMBI SIBISIOTCS Ta0apuThl mpenoxpanuteneid. pyrum Hemo-
CTaTKOM SIBJISIETCSI TO, YTO OIPEEIIEHHbIE MAapKU TPAKTOPOB CTaphlX KOHCTPYKIUI HE 000pyoBa-
HbI KOMITPECCOPaMH, UTO 3aTPYAHSAET UX MCIOJIb30BAaHHUE C IJIyraMU JAHHOI'O TUIIA.

Ha ocHOBaHMHU aHaNM3a KOHCTPYKLUHUH MPEJOXPAHUTENBHBIX YCTPOUCTB MIYroB s 00paboT-
KA II0YB, 3aCOPEHHBIX KaMHSIMU YCTAQHOBJIEHO,YTO Ui PEryJIMPOBKU HPEIOXPAHUTEIBHBIX
YCTPOUCTB MPYXUHHOT'O U PECCOPHOIO TUIOB TPeOyeTCsl 3HAUUTEIbHO OOJIbIIE BpEMEHH, YeM IS
PEryATPOBKH THAPOIMHEMAaTHYECKUX YCTPOHCTB; OCHOBHBIMU HEIOCTATKAMH IPEIOXPAHUTEIHHBIX
YCTPOMCTB THJIPOHIIEBMATUYE€CKOTO TUIIA ABJISIOTCS CI0XKHOCTh KOHCTPYKIMU U BBICOKOE 3HAUYEHUE
aHEepProeMKOCTH Iporiecca 00X0/1a MPansSTCTBUS.

Y CTaHOBIICHO YTO MHEBMATHYECKHE MAPEIOXPAaHUTEIbHBIE YCTPOMCTBA elle e10CTaTOYHO U C-
CIIEIOBAHBLUTO CAECPIKUBAET MPOLIECC COBEPIICHCTBOBAHUS UX KOHCTPYKIMH U IIUPOKOE BHEAPEHHE
B TIPaKTHKY.

Jlutepatypa
1. Knenun, H.M. Cakyn B.A., CenbCKOX031CTBEHHbIE U MEIMOPATHUBHBIE MALIMHbI: DJIEMEHTBHI
TeOpuH pabodMX MPOIECCOB, PAacueT PEryJUPOBOYHBIX MAPAMETPOB U PEKHUMOB PabOTHL. — 2-€
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V]IK 63.631
ABOUT THE CURVILINEAR PROFILE OF ACCELERATING DEVICES
Mikhail Dovzhik, candidate of sciences, docent, Chyrva Andrew, candidate of sciences, docent,
Alexey Kalnaguz
Sumy National Agrarian University, Sumy, Ukraine

With the help of variation method based on the Euler-Lagrange equation have been deter-
mined the shapes of the guiding blades of centrifugal accelerating devices in which solids move be-
tween two specified points of the centrifugal field within minimal time limits. Detailed mathemati-
cal conversions have been done during solving the initial differential equation. Three forms of final
brachistochrone equations have been received. The properties of this curve have been determined
depending on the values of the constant in the Euler-Lagrange condition and the conditions for ex-
istence of actual solutions have been described depending on the value of integration constants.

Brachistochrone curves corresponding to three ranges of constant values requiring a minimum
of initial integral while determining the minimum of time for body moving from one point of the
centrifugal field to another one have been constructed. The curves have been constructed both in
absolute and relative coordinates. Simplified brachistochrone equations for the most abundant case
in practice when the initial relative velocity of a moving particle can be neglected have been ob-
tained. The parameters boundaries of the investigated curves under which their curvature can cause
considerable frictional forces and even jamming of the material in the guiding blades have been de-
termined. In this regard the conclusion has been made that for acceleration of solid particles the
shape of the blades should be as close to the rectilinear as possible. The curvilinear profile of the
blades can be justified in case of liquid or gaseous material accelerationl, for example, in centrifugal
pumps and ventilators.

The search for extremums of functionals has been carried out since the appearance of the dif-
ferential and integral calculus. In the science history are visible traces of these searches in solving
of a great variety of problems. One of these problems is the task of finding the curve shape of the
fastest descent into the gravity field which was tried to be solved by Galileo back in the 16th centu-
ry. 1. Bernoulli was the first to have solved this problem in 1696. After I. Bernoulli the problem of
brachistochrone in the field of gravity was solved by Isaac Newton, Jacob Bernoulli, G.V. Leibniz,
G.F. Lopital, E.V. Cirnhaus, everyone of which solved it by its own method.

The field of gravity at the surface of the Earth can be considered as a parallel force field.
However, one can consider the motion of particles under the action of a wide variety of forces in
force fields of various configurations, for example, in electromagnetic fields.

The centrifugal field arising in the rotating system refers to the central fields. Centrifugal rotor
mechanisms are widely used as ventilators, pumps and compressors as well as for conveying speed
to hard particles, for example in shot blasting machines for cleaning or hardening parts surfaces,
mineral fertilizer spreaders, drying, separating and mixing devices. The acceleration of the material
particles in all these cases is performed with the help of rotating rotor blades. The same principle is
also used in the construction of a scattering centrifuge [1], where self-jointing of particles occurs
during their rotation relative to their own centers of gravity during taking-off from the rotor, and in
other constructions. In all these cases, the shape of guiding blades is of great importance depending
on the tasks to be solved the most important of which are the provision of the required productivity,
the velocity of particles at the outlet, or minimal deterioration of the blades surface. Therefore, the
problem of finding the shape of brachistochrone in a centrifugal force field is still topical and of
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