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AHHOTauuA. B pabote paccMOTpPEHO BAMAHUE YNPYyrux CBOWCTB KOHBEMEPHOW NIEHTbI
Ha MPOLLECC WMHTErpMpoBaHMA MO BPEMEHW BXOAHON BENWYUHbI, ABasowenca GyHKunen
CpeaHel NOroHHOM Harpy3Kn Ha KOHBeNepe U M3MepAeMOol NO OKPYKHOMY YCUANIO Ha MpU-
BogHOM 6apabaHe. YCTaHOBNEHO, YTO NepesaToYHOe 3BEHO, KOTOPbIM ABNAETCA KOHBeMep-
HasA NeHTa, He BHOCUT MOrpeLlHOCTM Ha NOACYET KOMYEeCTBa MaTepuana, NpoLeaLero yepes
KoHBelep.
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Abstract. In this paper considered the influence of the elastic properties of the con-
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BesepeHue. OgHMM M3 OCHOBHbIX BUA0B TPAHCNOPTa B ropHOA06bIBatOLWEN
NPOMbILUNEHHOCTUN ABNSETCA KOHBEMepHbIM TpaHcnopT. MyTu nosblilweHus 3¢-
beKTMBHOCTU pPaboTbl KOHBEMEPHOrO TPaHCMNOpPTa CBA3aHbl C aBTOMaTU3aLmMel
pAfa TPAHCMOPTHbIX OnepauMn, Npuyem BeayLlwan pPosb B 3TOM NPUHALNEKUT
CPeACcTBaM KOHTPOA NPOU3BOAUTENBHOCTM TPAHCNOPTUPYEMbIX FPY30NOTOKOB.
MoMMMO M3MEPEHUA NPOU3BOAUTENIbLHOCTU U y4YeTa KOJIMYecTBa TPAHCMOPTU-
PYEMOro matepuana c MOMOLLbIO 3TUX CPEACTB OCYLLECTBAAETCA NpenoxpaHe-
HWe YCTPOMCTB TEXHO/IOTMYECKOM Lenn OT Neperpy3okK a TakKe aBToMaTUYecKoe
[031POBaHNE MmaTepunana.

CywiecTBylowme cpeacTsa yyeTa NpPoOU3BOAUTENIbHOCTU NIEHTOYHbIX KOH-
BEMepoB yA0BNETBOPUTENbHO PaboTaloT Npu CPaBHUTENbHO HEBONbLUMX CKO-
POCTAX ABUXKEHUSA NIeHTbl KoHBeKepa (He Bbiwe 2,5..3 m/c) U paBHOMEpPHbIX
rpy3onoTtoKax. Mpun 3HauYMTeNbHbIX CKOPOCTAX NEHTbl KoHBelepa (6...8 m/c) u
NPW TPAHCNOPTUPOBAHUN HEPaBHOMEPHbLIX KPYMHOKYCKOBbIX PYy30MNOTOKOB
NPUMEHeHMe CpPeacTB U3MepPeHUsa NPOU3BOANTENBHOCTU IEHTOYHbIX KOHBeEWe-
POB, OCHOBAHHbIX Ha MPUHLMMNE B3BELIMBAHWA KOPOTKOrO rpy3oBOro y4yacTtka
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NEeHTbl 3aTPYAHUTENbHO M3-33 BbICOKOM AMHAMUYHOCTW B3BELUMBAlOLLEN cUcTe-
Mbl M CHUMKEHMA COBCTBEHHbIX NOMEepPeYHbIX KonebaHu NeHTbl.

Lienbto paboTbl ABNAETCA OLLEHKA TOYHOCTM B3BELUMBAHMA MacCbl MaTepu-
ana, TPaHCNOPTUPYEMOTO KOHBEMEPOM, MO OKPYKHOMY YCUINIO NPUBOAA B 3a-
BMCMMOCTM OT AMHAMWYECKUX CBOWMCTB TArOBOrO OpraHa KoHBelepa (neHTbl
KOHBeNepa).

Marepuan u pesynbratbl UccneaoBaHuii. OCHOBHbIM MeTOZ peLleHua no-
CTaB/IEHHOW 3a4a4M — onpeAeneHne NorpewHoCcTen NHTerpupoBaHmna GyHKUMM
KONMYecTBa mMaTepuana, TPaHCMNOPTUPYEMOro KOHBeMepom nyTeM McCnenoBa-
HWUA MaTeMaATMYECKMX Mogener nocnenoBaTeNlbHO PACMONOXNEHHbIX nepena-
TOYHbIX 3BEHbEB.

OKpy)XHOe ycuane npuBOAA NEHTOYHbIX KOHBEMEPOB BbIYUCASETCA MO
dopmyne

Fic = Sus — Sco (1)
roe Sy — HaTAXKeHMe Ha Haberatowen Ha NnpuBoaHo bapabaH BeTBM KOHBeNe-
pa; S.g - HaTAXKeHMe Ha cberatower c npusogHro bapabaHa BeTBM KOHBENEpA.

Macca maTepuana Ha KOHBelepe B JAHHOM Cnyyae onpepenserca no
dopmyne

G = kE,., rae k —k03ddPnumneHT nponopLmMOHaNbHOCTH.

KonnyectBo maTtepuana, npolealwero Yepes KoHBeKep 3a onpepenex-
HbI MPOMEKYTOK BPeMEHMU t1 U t,0NpenenseTca BblpaxKeHMem

M=ftt12 qudt,

My

roe g — cpegHAA NoroHHaAa Harpyska martepuana Ha KOHBeﬁepe, q=T,

roe My — macca maTepuana Ha BCell NeHTe KoHBelepa; | - AnHA KOHBeNepa;
U — CKOPOCTb ABUXKEHMA NeHTbl KOHBeMepa.

[Ns NeHTOYHbIX KOHBENEPOB TATOBbIM OPraHOM ABAAKOTCA PE3NHOTKAHe-
Bble M PE3MHOTPOCOBbIE NeHTbl. B cooTBeTcTBUM ¢ paboTamu[l,2]KoHBelepHble
NeHTbl PAaCCMATPMBAOTCA, KaK IMHEMHO-MeXaHMYeCcKMe cucTembl ¢ 6ECKOHEYHO
60NbWMM YMCIOM cTeneHel cBoboabl U NPU pelleHnn AMHAMUYECKUX 3aday
NEeHTYy MOXHO NpeacTaBUTb KaK YNpyro-BsA3KWIA CTep)KeHb, MaTemaTuyeckan
MoZenb KOToporo nogunHaetca runotese Poiirta-KenbBnHa, ONMCbIBatOLLAACS
cenyowmMm ypaBHEHMEM

o = E(e+ pué), (2)

roec — Hanps)KeHue, BO3HMKAlOWee B /ieHTe; E—gMHaMMYECKMA mMoAayb
YNPYrocTn NEeHTbl; € — OTHOCUTENbHAA aedopmauma NeHTbl; U — KoadPuumeHT
3aTyXaHUA, YYNTbIBAIOLLNIA BHYTPEHHEE TPEHME B N€HTE; € — CKOPOCTb U3MEHE-
HMA OTHOCUTENbHOW Aedopmaumu.
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ypaBHEHme, onucoblBakolwee npouecc ,D,ed)OpN\aLI,MM NeHTbl, KaK ynpyro-
BA3KOro Tesa ¢ 6eCKoOHeYHO 60/blMM YUCNOM CTeneHeun CBO6OAb| nmeet B
[1,2]

62

u 9 0%u "
e (1+mg) 55 =6"0x0) ()

rge u — npoaosibHble ynpyrue cMmelweHmnAa pacCMaTtpmuBaemoro nonepeyHo-
ro ce4yeHnAa neHTbl, X— KoopanHaTta, onpeaenaroulaa noaoXeHme nonepeyHoro

CEeYEHUA NeHTbl; d = %—CKODOCTb pacnpoCcTpaHeHMA BOAH ynpyrux aedop-
maumn, rae Ey — gMHammyecKkan XecTKOCTb /IeHTbl; §=q,+q.+(, — CYMMapHas
NOroHHasA Harpyska Ha /NieHTe, rae g,— NOrOHHAA Macca JIeHTbl; g, — NOrOHHasA
Macca rpysa Ha neHTe; g, — NOroOHHaA Macca BPaLLAIOLWMXCA YacTelh POSNMKO-
onop; W,;- KOIGOULMEHT 3aTyXaHWA, YUUTLIBAIOLLNIN BHYTPEHHEE TPEHWE B NETE;
G''(x,t) - NNOTHOCTb pacnpeaeneHms CTaTUYeCKMX BHELIHWUX MPOAO/bHbIX CUA.

PaccmoTpum npouecc nepegayn MHPoOpMauMnm KOHBEMEPHOW JIEHTOM O
KONMYecTBe NOCTyNatoLero, a 3aTem 1 TpaHcnopTUpyemoro maTtepuana. lMpega-
CTaBMM, YTO IEHTOYHbI KOHBEMep nepemelLaeT rpy30noToK C NOCTOSAHHOM No-
FOHHOW Harpyskown. B 3ToT nepuopg Ha cyeTHoe YCTPOMCTBO MU3MEPEHUA TPy30-
NOTOKa nepeaaeTca HEU3MEHHbIN CUTHaA, NPONOPUMOHANbHBIA BENUYMHE Ma-
Tepuana, HaxoAALErocs Ha NeHTe. Tenepb B KAKON-TO MOMEHT BPEMEHU MaTe-
puan nNocTynaeTt Ha NeHTy HepaBHOMepHO. O4eBMAHO M NpoponbHan aedop-
MaLMA NeHTbl TaKXKe HAaYMHaAeT U3MEHATbCA. TaK Kak CKOPOCTb pacnpocTpaHe-
HWA BO/HbI AedopMaLnmn ABNAETCA BEIMYMHOM KOHEYHOMW, @ cama NeHTa obna-
AaeT ynpyrmMm M AUCCMNATUBHbIMWU CPeACcTBaMM, TO B AaHHbIA MOMEHT no-
CTYN/IeHNA MmaTepuana Ha KOHBENEpP MMeeT MeCcTo HeCOOTBETCTBMA BENNYMHDI
NOrOHHOW HarpysKM n NnepesaBaemMon Ha CHETHOE YCTPOMCTBO M3MEPUTENbHOTO
ycTpoiictBa MHbopmaumun. Mo mepe AanbHenLero gBUXKEHMNA KaKoro-To yCa0B-
HO BblbpaHHOro o6bema maTepuana No KOHBeWepy, HECMOTPA Ha TO, YTO pac-
npegeneHne matepuana B 3Tom obbeme no gavHe HepaBHOMEPHOE, NPOA0/b-
HOe BO3MYLLUEHWE Ha JIEHTY NPAKTUYECKN HE U3MEHAETCA U ABNAETCA YCTaHO-
BMBLUEMCA. M3 3TOro cneayeT, 4TO OCHOBHOE AMHAMMYECKOe BO3MYLLEHWE BO3-
HWKaeT B MecTe 3arpysku KoHBeiepa. O4YeBMAHO TaKXKe, YTO AMHAMUYECKoe
BO3MYLLEHME MMEET MECTO U NpPU CXO4e MaTepuana C KOHBeWepa, O4HAKO B
3TOM CAyyae ynpyrne CBOMCTBA JIEHTbl Maso WMCKaXKalT AOCTOBEPHOCTb WMH-
dopmaumm o KonmyecTBe maTepumana BCAeacTBME TOro, YTO JIEHTY B TOYKe
HaberaHuA Ha npmuBoaHon H6apabaH n3-3a 6oabwoON NpuBeaeHHOM K oboay ba-
pabaHa maccbl NPMBOAA MOXHO CYMTATb MKECTKO 3aKpenIeHHOMN.

CnegyeT OoTMeTUTb, YTO AMHAMWYECKYIO NMOrPewHOCTb MMeeT CMbICA MUC-
cnepoBaTb TONIbKO AN KOPOTKMX KOHBEMEPOB, Y KOTOPbIX BPEMA MPUCYTCTBUSA
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MaTepuana Ha KOHBeMepe He3HAYUTENbHO U MOMKET ObITb COM3MEPUMO C A/IU-
TE/IbHOCTbIO MepexoAHbIX NPOLECCOB B /IEHTE.

CornacHo [3] Hanbonee TUNUYHOE AMHAMMYECKOE BO3MYLLEHWNE, Bbi3biBa-
emoe M3MeHeHWemM JIMHEeMHOM MacCbl TPAHCMOPTUPYEMOro rpy3onoToKa Ha
yyacTKe B3BelmBatoLen naaTtdopmbl CKauKoobpasHoe, M3MeHsatoLWweeca No Nu-
HEMHOMY 3aKOHY, a TaKXKe onpeaeniemoe rapMoHMYECKMM XapaKTepoM CUHY-
COMAANbHOM BO/IHbI. B COOTBETCTBMM C 3TMM NPUHMMaemM AONyLWEHUE, YTO
bYHKUMA M3MEHEeHUsA MOrOHHOM Harpysku MOCTynalowero Ha KoHBelep rpyso-
NOTOKa ABASETCA Cy4anHON GyHKUMEN, a OTAeNbHble COCTaBAAOWME IPY30Mo-
TOKa M3MEHAITCA MO JIMHEMHOMY, CTeNeHHOMY, CKauyKoobpasHOMy, a TaKXkKe
rapMOHUYECKOMY 3aKOHY CMHYCOUAANbHOMN BO/HbI.

BTopbiMm gonyLieHem ABNAETCA NPeACcTaBAeHUe NafatoLLero Ha KoHeenep
rpysa, Kak cOCpeAoTOYEeHHOro NpPoAO/IbHOro AMHAMWYECKOro BO3MYLLEHMS,
[AENCTBYIOWEro Ha IEHTY B MeCTe 3arpy3ku KoHBelepa. Takoe gonyueHue npa-
BOMOYHO, YYMTbIBAsA, YTO BPeMS AENUCTBUSA CUA TPEHUS U MHEPUMM Ha Nagato-
WMI rpy3 3HAYUTENIbHO MEHbLUE BPEMEHU ABUNKEHWUS 3TOrO rpy3a Mo KOHBele-
py.

Onpeaensa AMHAMUYECKYIO MOrPELHOCTb UHTErPUPOBaHMUA GYHKUMM, Xa-
PaKTepU3yoLLE N3MEHEHME NMPOU3BOANTENIbHOCTH, ByAeM pacCcMaTpMBaTL Ka-
KOM-TO YC/IOBHO BbIGpaHHbI 06beM rPy30NOTOKA C XapaKTePHbIM 3aKOHOM U3-

MEHEHMA NOrOHHOM Harpy3Ku q(t) B MECTe 3arpy3Kku KoHBelepa.

[Ona NeHTOYHbIX KOHBEMEPOB TATOBbIM OPraHOM ABAAIOTCA Pe3MHOTKaHe-
Bble U PEe3NHOTPOCOBbIE NeHTbl. BHaYyane onpeaenum BAUAHUE KOHBENEPHOWM
NNIEHTbI, KaK nepeaaTo4yHoro 38eHa, Ha TOYHOCTb U3SMEPEHMA NPOU3BOANTENBHO-
CTU MO OKPYXKHOMY YCUAUID U UHTErPUPOBAHMA OYHKLUMU, XapaKTEepPU3YHOLLEN
N3MeHeHne NPom3BoAUTENBHOCTU. PN pacCMOTPEHUM 3TOrO BONPOCA cAaenaem
AONYyLLEHWEe, YTO npouecc nepegadyn MHoOpmMauUUM 3NEMEHTAMU NpuBoda U
NepBUYHbIM U3MEPUTENbHBbIM 3/1EMEHTOM 6e3blHEPLUMOHEH, a Y4YUTbIBAOTCA
TONbKO yNpyrne n AMccunaTmMBHbIE CBOMCTBA IEHTbI.

Mpu BbIGOpPE pPacyeTHOM CXEMbl YYMTbIBAEM, YTO ANA OONbLWIMHCTBA JIEH-
TOYHbIX KOHBEMEPOB, IKCNNYAaTUPYIOLWMXCA B HACTOALLLEE BPEMA, MPUBEAEHHYIO
K 0boay 6bapabaHa maccy npuBoAa MOMKHO cYMTaTb BecKoHeYyHO 6onbloN Mo
CPaBHEHUIO C MACcCOM OCTaNlbHbIX 3/1IEMEHTOB KOHBenepa. YunTbiBas 3T 06CTO-
ATENbCTBA PACYETHYIO CXEMY MOXKHO MPeACTaBUTb, Kak ynpyro-BA3Kkuii crep-
¥K€Hb, KOTOPbI 3aKpensieH KOHCO/bHO (puc. 1,6) B mecTe pacnonoXeHuUs npu-
BogHoro 6apabaHa (puc. 1,a).

OnddepeHumanbHble ypaBHEHUA ABUMKEHUA NONEPEYHbIX CEYEHUN NIEHTbI
B COOTBETCTBUM C pacyeTHoM cxemom puc. 1 (6) umetot sug, [2]

0%u 2 9\ 0%u
S~ o (1+5) 52 = Gl (4)
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0%u 2 9\ 0%u
= a2 (1+m5,) 52 = Gl o), (5)

rae uq,u, — nepemeleHna nonepeyHoro ce4eHnAa eHTbl COOTBETCTBEHHO

Ha rPyXeHOoM’ M XONOCTON BeTBAX; A1, (I, — CKOPOCTU PACMpPOCTPAHEHUA BOJH
ynpyrux gedbopmaumnii COOTBETCTBEHHO Ha TPY)KEHOW M XO/IOCTON BETBSAX;

Gi(x,t), Gy(x,t) — nnoTHOCTM pacnpeneneHus CTaTUUECKMX MPOAO/bHbIX
BHELHMX CWA COOTBETCTBEHHO Ha FPYXXEHOM W XOJ0CTON BEeTBAX, @ TaK KakK
npeanonaraeTcA UCCNefoBaTb AMHAMUYECKME MPOLLecChbl, TO 3TU MIOTHOCTY
YC/IOBHO CYMTaeM PaBHbIMW HY/IIO U BCe Aa/ibHeWLLIMe PacCy)AeHUA NpoBoaAT-
cA AN1A CNy4an HeCTaLMOHAPHOIo M3MeHeHMA NOTOHHOM HarpysKu.

0

1

Puc. 1. PacyeTHaa cxema IeHTOYHbIX KOHBEﬁepOB Aana nccnegosaHmnAa AnHa-
MHNYeCKUX NpoLeccos B 1EHTE

I'paHMl-lele M Ha4aJ/ibHblE€ YCNOBUA:
ul(olt)= uZ(OIt)=O;

ouq du,
Eog(l;t) —EOE
wy (Lt)= ua(Lt);
U (x,0)= u;(x,0);
Jduq1(x,0) du,(x,0)
ot ot '’
raoe § —nocTosfiHHbIM KO3adPMUMEHT NPONOPLNOHANBHOCTH;

(L, ) = 8qcp(6) + Aq'(2);

1t
qcp(t)=7 fo v(t)q(t)dt — OYHKUMA M3MEHeHuAa cpegHen MOroHHOMU
Harpy3ku ycnoBHo BblbpaHHOro obbema rpysa B mecTe 3arpy3ku KOHBeWepa;
| — nnvHa koHeeitepa; V(t) — GYHKLMA M3MEHEHMA CKOPOCTU ABUNKEHWA NeH-
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Tbl B0 BpeMeHu;q () — GYHKLMA M3MEHEHMA NOFOHHOW Harpysku B mecTe 3a-
rpy3kv KoHseiepa; +Aq’(t) — pobaBoyHoe BO3MYyLLEHME, Bbi3blBAEMOE CUNa-
MW UHEPLUUM U CUNAMU TPEHMA FPpy3a O NeHTy M BopTa 3arpy304HOro ycTpoii-
CTBa M 00yCNOBNEHHOE Pa3/INiYNEM CKOPOCTU ABUNKEHMA NEHTbI U NPOAO/IbHOM
COCTaBNAOLWEN CKOPOCTN NOCTYNaloLWeEero Ha KoHeeiep rpysa. CornacHo [4] aTo
BO3MYLLEHME NPOMNOPUMOHANBHO MPOU3BOAUTENBHOCTU KOHBeKepa, T.e.
+Aq'(t)=4+Aqy + kQ(t), roe Aqy — BO3MyLLEHME, He 3aBUCALLEe OT NPOU3BO-
ANTENbHOCTH; k — NOCTOAHHBLIN KO3dPuMuMeHT nponopumnoHanbHoctu; Q(t) —
OYHKUMA M3MEHEHMA NPOM3BOAUTENbHOCTM KOHBEWepa BO BPeMEHU. YUUTbl-
BasA, YTO Ha NPMBOAE NEHTOYHbIX KOHBEMWEPOB, KaK MpPaBU/IO, YCTAaHOB/EHbI
aCUHXPOHHbIE 3/IEKTPOABUIaTENMN, TO MOXKHO CYUTATb CKOPOCTb ABUMKEHUA NEH-
Tbl MPAKTUYECKN nocTosHHOM, Torga Aq'(t)=Aqy + 5,q(t), rae &, — NocTonH-
HbI KO3POULMEHT NPONOPLNOHANBHOCTM.

PeweHne ogHopoaHbIX ypaBHeHu (4) u (5) HaxoauTca meTogom pasge-
NeHns nepemeHHbIx (Metoaom Pypbe)

ulx,t) = X(x)T(t),(6)

roe X(x) — dyHKuma, 3asucawan tonbko ot x; T(t) — dyHKumAa, 3aBuca-
LLaA TONbKO OT t.

Moactasnaa 3HauveHue (6) B (4) (5) n aenaa Heobxoanmble npeobpasoBa-
HMA C YYETOM Haya/ibHbIX U FPAHMUYHbIX YCN0BUIN, NONyYaem peweHne gudoe-
DEHLLlAaﬂbeIX ypaBHeHul (4) n (5) B obwem Buae

u(x,t) = z Apq e PmitSind xSin(a Ayt + Y1) +
[521CIcp(t) + 831490 + 641q(t)] (7)

u,(x,t) = z Ay, e P2t Sin) L xSin(ay At + yp) +
n=1
x[822qcp(t) + 6328q0 + 842q ()], (8)
roe n — nopAAoK rapMOHWYECKOW cocCTaBAaAlolwen Konebauwn;, Ay, —
NOCTOSIHHbIE KO3GULMEHTbI, COOTBETCTBYIOLWME ONPeaeNneHHOMN FrapMOHMYe-
CKOM COCTaB/AIOLWLEN N 3aBUCALLME OT HAYa/IbHbIX YCN0BUN; A,,—NOCTOAHHAA Be-
NIM4MHA, Ha3biBaeman cOb6CTBEHHbIM U onpeaenatowas nepmMoanyHoCTb aMnam-

. 1
TyA, KonebaHUit No ANvHe, a TaKXkKe WX YacToTy BO BpemeHwu; b, = Elﬁaz,uﬂ -

KoapPuumeHT, onpeaenarOWwMi 3aTyxaHue KonebaHUn B neHTe; by,
031, 041, 022, 047 — NOCTOAHHbIE KO3OOUUNEHTLI NPOMNOPLNOHANBHOCTH, 3aBU-
CALWME OT KOHCTPYKTUBHbIX NAapameTpPOB KOHBEMEPOB.

B paccmaTtpuBaembix M3MepUTENbHbIX YCTPOMCTBAX CpeaHAA MOroHHas
Harpyska TpPaHCMOPTUPYEMOro MaTepMana U3MepsaeTca No OKPYKHOMY YCUIUNIO
B COOTBETCTBUU C BbipaxkeHnem (1)

&Y.



FopHoe u memannypauyeckoe obopydosarue  GITEPTMTI'2014-"

Qep = kE = k(Sus — Scs) (9)
Ju Ju
rae Sus = Eo a_xl;SCG = Lo a_xz

MoactaBnAa 3HaveHUA S,gUS 5B BbipaxkeHue (9)u ¢ yueTom 3HayeHun (7)
n (8), nonyyaem
dep= KEo [Xn=1An14n1 e PmitSin(a; Anit + ¥Yua)-
Yin=14n2n2 e P2t Sin(ayAnat + Y2+ (821 — 522)Qép(t) +
+ (831 — 832)Aq0 + (641 — 842)q ()] (10)
CymmapHaa macca rpysa, npolwejliero yepes KoHBelep, NoAcYMUTbIBaETCA UH-
TEerpaTopom B COOTBETCTBUM C popmMynomn

G = [ v(D)qep(D)dt, (1)
roe t — Bpemsa ABMMKEHUA YCNO0BHO BblibpaHHOro obbema matepuana no
KoHBelepy; v(t)- CKOPOCTb ABUNKEHMA NEHTbI KOHBENEPA.
YunTbiBas, 4TO B pacCMaTPUBAEMOM C/lyyae CpeaHsAA NOroHHas HarpysKka same-
PAETCA MO OKPYKHOMY YCUAMIO, BbipaskeHue (11) npuHumaeT Bua;
G = fot v(t) KEo[Yr=1 AniAn € PmtSin(ag dpt + yn1) -
Yin=14n2n2 e P2t Sin(ayAnat + Yn2) + (821 — 522)Qép(t) +
+ (831 — 832)Aq0 + (641 — 842)q(t)]1dt (12)
B BbipaxkeHuu (12) MHTerpan ot nepsbIX ABYX C/laraeMblX PaBeH HyJt0, Kak
MHTErpasn oT nepuoamnyeckn ybbisaowmx GyHKUMA. MHTerpan oT Tpetbero cna-
raemoro npegacrasnset coboil maccy ycnosHo BbibpaHHOro o6bema matepua-
Na, npoleAlero yepes KoHBeiep. YeTBepToe Cnaraemoe MOXHO He Y4MTbi-
BaTb, TaK KaK 3Ta COCTaBAAIOWAA HE 3aBUCUT OT KOIMYECTBA MaTepuana Ha KoH-
Beilepe M MosKeT BbITb CKOMMNEHCUPOBAHA NPM XOJI0CTOM X04e KoHBelepa. UH-
Terpasn OT NATOro C/1araeMoro ecTb Tak»Ke mMacca YC/I0BHO BbibpaHHOro o6bema
MmaTepuana, NpoweaLero 3a Bpems 3arpy3kv Ha KoHselep. Tak Kak Bpems 3a-
FPYy3KM paccmaTpMBaemoit NopumMm matepmana 3HaunTeIbHO MeHbLLE BPeMEHMU
NPOXOXKAEHMA MaTepuana no KoHBeiepy, TO NATOE C/laraemoe B BblpaXkeHWUu
(12) 3HaUMTENIbHO MEHbLLE TPETLEro C/IaraeMOoro 1 UM MOXHO npeHebpeub.
BbiBoa. [py M3MepeHnn maccbl MaTeprana Ha KOHBelepe No OKPYKHOMY
YCUAMIO NPUBOAA NepeaaToyHoe 3BEHO, KOTOPbIM ABAAETCA KOHBENepHasn feH-
Ta, He BHOCUT MOrPELHOCTU Ha NPOLLECC MHTErPUPOBAHNA BXOAHOMN BE/MYMHDI
(NnoacyeTa cymmapHOro KoaMyecTBa maTepuana Npoleawero Yepes KOHBeM-

ep).
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O BO3MOHOCTAIX KOHTPO/11 PACXOAA
NBYX®A3HbIX CMECEMN

B.A. KMpHoOC, KaHaMAaT TEXHUYECKUX HayK, AOLEHT Kadeapbl CTPOUTENbHOW, TEOPETUYECKUIA
M NPUKNALHON MEXaHWUKM
FocymapcTBeHHOe Bbicwee yvyebHoe 3aBegeHMe «HauMOHaNbHbIN FOPHbIA YHUBEPCUTETY,

JHenponeTpoBck, YkpanHa, e-mail: lololo@ua.fm

AHHOTauuA. B paboTte npoBeAeH aHanNM3 CyLECTBYOWMX CNOCOOOB M3MEpPEeHMA pac-
X04a XUAKNUX N AByxdasHbIX cMecein Npu oboraweHnn nonesHbix Mckonaembix. [laHa oueH-
Ka 3 EKTUBHOCTU MX UCMONb30BaHMA. [peanoxkeH MeTos usmepeHus pacxoaa AsyxdasHbix
CMeceW, UCKNHYAIOLWLMIA FNaBHbIE HEAOCTAaTKU CYLLECTBYIOWMX.

Knrouyesble cnosa: 08yxghasHas cmecb, HACOC, 2uOPOMPAHCIIOPMHAA cucmema, mpy-
b6ornposod, aHemomemp.

ON THE POSSIBILITIES OF CONTROLLING THE FLOW
OF TWO-PHASE MIXTURES

V. Kirnos, Ph.D., Associate Professor, Department of Structural, Theoretical and Applied
Mechanics
State Higher Educational Institution "National Mining University", Dnepropetrovsk, Ukraine,

e-mail: lololo@ua.fm

Abstract. The analysis of existing methods for measuring the flow of liquid and two-
phase mixtures in mineral processing. Evaluate the effectiveness of their use. Proposed a
method for measuring the flow of two-phase mixtures, excluding the major drawbacks of ex-
isting.

Keywords: two-phase mixture, pump, hydro-system, plumbing, anemometer.

BeBepeHue. Ha ropHopyaHbiXx npegnpuaTMAx npuv oboraweHuu pya,
Hanpumep *KenesHblx, N8 NepeKkayku nynbnbl (AByxdasHbIX cMecei) B TEXHO-
NOTUYECKUX NIMHMAX HALAU LUMPOKOE MPUMEHEHMe TpyHTOBble Hacocbl. MMpwu
3TOM B NpoLecce 3KCNayaTaunmn ruapoTpaHCNoOPTHbIE CUCTEMbI LONKHbI UMETb
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