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Oodecvbka HAYIOHATLHA AKAOEMIs XaAPUOBUX MeEXHOL02il
IHHOBALIMHI TEXHOJIOT'TI XAPYOBUX BUPOBHUIITB

YAK 621.9.048; 664.002.5

CTAH TA IIEPCIIEKTUBH PO3BUTKY KOHCTPYKTI/IBHpi TA
TEXHOJIOTTYHOI PEAJIIBAIIII KOHBEEPHUX BIBPALIIMHUX
CYIIAPOK ITPU OBPOBIII CUIIKOI CUPOBUHU

IManamapuyk Irop IlaBioBu4, 1.1.H, npogecop, 3aBinyBay kadgeApu XapuoBUX
TeXHOJIOTii Ta Mikp00ioJiorii BIHHMIBKOr0 HAllIOHAJIBHOT0 ATPAPHOT0 YHIBEPCUTETY

STATUS AND PROSPECTS OF DEVELOPMENT CONSTRUCTIVE
AND TECHNOLOGICAL REALIZATION OF CONVEYOR
VIBRATING DRYERS DURING PROCESSING OF BULK RAW

MATERIALS
Palamarchuk Ihor Pavlovich, Dr. Sci., Professor, Head of the Department of Food
Technologies and Microbiology of Vinnytsia National Agrarian University

Anomauin:Ha ocHosi meopemudnux ma excnepumeHmanibHux O00CIiOJiCeHb BUpiulena HAyKosa npoodiema
OP2aHiUHO20 NOEOHAHHS MPAHCNOPMHO20 MA MEXHOIO2IUH020 PYXié npu 3ab6e3neueHni 6ucokoi inmencugikayii
ma PIBHOMIPDHOCII MEeNnIOMACOOOMIHHUX Npoyecis, wo 00360UN0 34 HEeOOXiOHOI Akocmi 006pobKu ma
npodykmueHocmi 00NAOHAHHA  3HAYHO  3MEHWUMU eHepeosumpamu  Hd MemanoeEMKICmy nOpiBHﬂHO 3
MpaouYitiHUMU  BIOPOKOHBEEPHUMU MAWUHAMU, WO MAOMb He0epOPMOBAHUT BAHMANCOHECYUULl OP2aH;
OOTPYHMOBAHI OCHOBHI PEdiCUMHI napamempu npu peanizayii OCHOBHOI MexXHONo2iuHoi Oii Ha cuposuny ma
8iOpayiino2o abo X6UIb0BO20 MPAHCHOPMYBAHHS NPOOVKYIL 8 YMOBAX NCEBOO3PIOAHCEHO20 WAD) .

Summary:On the basis of theoretical and experimental researches, the scientific problem of the organic
combination of transport and technological movements was solved with the provision of high intensification and
uniformity of heat and mass transfer processes, which allowed for the required quality of processing and
equipment efficiency to significantly reduce energy consumption of metal as compared to traditional
vibroconveyor machines having a non-deformed load carrying body; Substantiated basic parameters in the
implementation of the main technological effect on raw materials and vibration or wave transport of products in
a fluidized bed.

KurouoBi cjioBa: KoHBeepHa Cymiapka, HE3PIBHOBOKEHICTh KOJIWBAIBHOI CHCTEMH, BIOpOTPHUBOJ, CHITKA
Mmaca.

Key words: conveyor dryer, unbalance of oscillatory system, vibration drive, bulk mass.

[Ipomec cymriHHS € OJHUM 13 HAWNMOMMPEHIINX B Taly3sX IEepepoOHHX 1 XapuyoBUX BUPOOHHIITB,
peainizyroun ¢(eKTHBHE PYHHYBaHHS COPOLIHHOTO Ta OCMOTHYHOTO 3B’SI3Ky BOJIOTH 3 marepianoMm. Pazom i3
THM, 32 MEXaHI3MOM 3JiHCHEHHS Ta CYTHICTIO Taki NPOLECH € OJAHUMHU 3 HaWOIIbHI CKiIaaHuX. Tomy 3acodm
iHTeHCH(DIKaLil CyNIMIBHUX MPOIECIB € aKTyaJIbHUMH Ta IEPCIIEKTHBHUMH JUTS BIPOBA/KECHHSL.

MeToro MpUBeNeHNX TOCIIIKEHb € iHTeHCH(DiKaIlis MPOLECiB CYIIHHS Ta IiJIBUIICHHS 1X MPOIYKTUBHOCTI
32 paxyHOK BIOpOMeXaHIYHOI aKTHBalii CHIKOTO TEXHOJOTIYHOTO CEPEeJOBHINA, PO3POOKH BiIOPOKOHBEEPHUX
cucteM s 3a0e3MedeHHs MOTOYHOT (hopMu opraHiszaliii mporecy.

Awnani3 BIOPOKOHBEEPHHX TEXHOJIOTIYHMX CHCTEM 3a OCOOJIMBOCTSIMH KOHCTPYKII BaHTa)KOHECY4Oro
OpraHy BHSIBUB TPHU OCHOBHI CXEMH: JIOTKOBY, OapabaHHy Ta CTPIUYKOBY. B sIKOCTI mpeamMeTy IOoCiipKeHb 0yJio
o0paHo 2 cxeMu: JIBOKOHTEHHEpHY OapabaHHy Ta BiOpOXBHJIBOBY CYHIAPKH. 3a MEPIIOT CXEMH TpOIleC
TPAHCIOPTYBAHHS CHIIKOI MPOAYKIi 3MiHCHIOBABCS 3a pPaxyHOK MEXaHIYHOI 3MiHH HE3PiBHOBa)XKCHOCTI
konuBanbHOI cuctemu (puc. 1). IIpu 1bOMY TEXHOJIOTIYHO HE CKJIAHO Y MEPIIOMY KOHTEHHEpI peatizyBaTh
TEIUIOBY, a y JPYTOMY — OXOJIO/KYBaJIbHY [Iii, ICTOTHO 301IBIIYIOYH PYIIIHHY CHITY MPOIECY CYIIiHHS.
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P |

Puc. 1. /IBokOHTeliHEpHA KOHBEEPHA cylIapKa

1 - pama; 2 — npy>kuHa; 3 - KOpITyc KOHTelHepa; 4 - nebdanancy; 5 - elNeKTPOABUIYH; 6 — pyxHa My(dTa; 7 -
neOarmaHcHWA Ban, 8 - 3axmcHI WWTKW; 9 - posminbHa neperwHka; 10, 11 - 3aBaHTaXyBalbHUI Ta
PO3BaHTAXYBaJIbHUHN MaTpyOKH; 12 - enekrporeny; 13 - maTpyOoK moxadi MOBITPSI.

IIpn po3pobui iH(padepBOHOT BIOPOXBMILOBOI CYIIApPKH KOMIOHYBaHHS OCHOBHHX CTPYKTYPHHX
CKJIaJIOBUX MAIIMHU 3IIACHIOBAJIOCH HAa OCHOBI aHali3y ~ TPAHCIOPTHO-TEXHOJIOTIYHMX MAIWH 3
HeJeopMyBaIbHUM Ta THYYKAM TPAHCIOPTYIOUYMM OPraHOM 3a YMOBH IICEBIO3DPIDKEHHS HPOJYKTOBOTO
noToky. B pe3ynbrari Oyna po3po0iieHa NpUHIMIIOBA cXeMa BIOpOXBHIILOBOI 1H(ppauepBoHOI cylapku (puc. 2),
0COOJIMBOCTSIMH SIKOi € CTBOPEHHS Ha pOOOUii YaCTHHI TPaHCIOPTEPHOI cTpidky 1 Oixyuoi abo CTOsUOT XBHIII B
3aJICKHOCTI BiJl BUOOPY PSKMMHHUX HapaMeTpiB neOajaHCHUX BiOpo30OymkyBauiB 11, 12, mo arperatoBaHi B
ONOPHMX KOTKax 5, 6 cTpiuku. 3a Takoi CXeMH, Ha BIIMIHY BiI TpaAWIiHHO BHKOPHCTOBYBAHUX
BIOPOKOHBEEPHHX CYMIAPOK, KOJIMBHOIO MAacOI0 MAIIMHU € HE BCS ONOPHA MOBEPXHS KOHBEEPA, a JIUIIE KOTKIB,
AK1 M ANpYKAHEHI 10 KOpITyca, [0 3HAa9HO 3MEHIITYEe €HeprOBUTPATH HA MPUBOJI Ta METATOEMKICTh KOHCTPYKIII.
IadpavepBoni BuUmMpoOMiHIOBaWi 4 pO3MIIIeHI HAX TOBEPXHEI0 CTPIYKH 3 MOXKIHBICTIO BEPTHUKAIBHOTO
peryimoBaHHs Mojayi NPOMEHUCTOro MOToKy [1, 2, 4].

ST T XN /7T 3N /7T T3V
SRS e 1 DS O o RS seS DRSS B,

Puc. 2. Po3po0/iena konBeepHa BiOpOXBH/IbLOBA iH(ppauepBoHa cylIapKa:

1 — crpiuka; 2, 3 — mBuryHH BiOpo30y/IKyBadiB; 4 — iH(padepBOHI BHIIPOMiHIOBadi; 5,6 — KOTKH; 7 —
KUBIIBHUK; 8§ — mpuitMansHUA OyHKep; 9 — mpyxkHa Mydra; 10 — HaTshxauMi KoTOkK; 11, 12— mebamaHcHI
BiOpo30ymKyBadi.

[Ipn MareMaTHYHOMY MOJENIOBAaHHI MPOLECIB CYNIHHS 3 TPEICTABICHHNMH BiOPOKOHBEEPHUMHU
CTPYKTYPHUMHM €JIeMEHTaMHU OyJIM BHKOPHCTaHI HACTYIHI CXeMu: 3 Je(OpMyBaJbHUM BaHTAKOHECYIHM
opranoMm (puc. 3) Ta 3 Hele()OpPMyBaILHUM TPAHCIIOPTYIOYHUM IPUCTPOEM (pucC. 4).
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Posnoain mac y cucremi:

m=m +m,

m =m,;

m,=m_+m,

Creneni BUILHOCTI CUCTEMH:

X, - TOPU30HTANbHE NEPEMIlIEHHs TPUBOIHOTO

Baly;
Y, - BEPTUKAJIbHE TIEPEMILIEHHS TIPUBOIHOTO BAITY ;

V

@, - KYTOBE 3MIIlICHHS NPUBOJIHOTO BaJly ;

@, - KyTOB€ 3MillleHHs GIYHOrO IUCKY ONOPHOTO

| X

| } KOTKa.
|

| \ }m

|

ol

7

CryneHi BUTBHOCTI CHCTEMHU:

Z - 3MIMIEHHS IEHTpa Mac KOHTEeHHepa B3I0BX OCi X;
Y - 3MIIIEHHS IIEHTPa Mac KOHTelHepa B3I0BX OCi Z;
(1 - KyT IIOBOPOTY KOHTEHHEpa HaBKOJIO OCi Y.

Puc. 4. Po3paxynkoBa cxema BidpomMamiunu 3 Heie()OpMyBaJbHUM TPAHCIIOPTYIOYHM MPUCTPOEM

Jlis maHmX pO3paxyHKOBHX CXEM CKJIaJaeMO pIBHSHHS pyXy BHKOHAaBYMX OpraHiB BIiANOBIIHOTO
o0JaiHaHHS IPH BUKOPUCTaHHI MeTo Ty Jlarpanika Ta po3B’si3yeMo IX 4yhceIbHIUM MeToJoM [3, 5].

JUist moAanblUIoro MareMaTHYHOro aHajli3y BHKOPHCTOBYEMO HAYKOBY TIilOTe3y MpO Te, IO CHIOBHN
IMITyTIbC BiJl poOOYHMX OpraHiB BiOpo30y/pKyBada MPOMOPIIHHO MEPEAAEThCS Ta IMOIIAPOBO PO3MOAUISETHCS Y
CHUIIKOMY TEXHOJIOTIYHOMY CEpelOBHINI, a KOe(IIlieHT IUCHIAIii a00 pO3CIIOBaHHSA CHEpTil MpH IHOMY
OTOTOXKHIOEMO 3 KOC(IIIEHTOM 3aTyXaHHS KOJIMBAaHb. TOMY MOYKHA BBa)KaTH CIIPaBEIIMBOIO iHPOPMALitO, Ky
MOJKHAa OTPUMATH TIPH MOOYJOBI Ta aHANi3i EMOp CHJI Ta MOMCHTIB, IO 3a0€3MeYyI0Th Y KOJHMBHIA CHCTEMi
BiJITIOBiTHY HE3PiBHOBAKCHICTb.
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Hait0inpm cupusaTiuBi yMOBH [UISI OTPUMAaHHSA MOTPiOHOI TpaekTOpil pyXy TEXHOJOTIYHOTO CEpeOBHUINA
CIIOCTEpITaeThCA 3a HASBHOCTI y JOCHIKYBaHIM KONWBAJIbHIA CHCTEMI KOMOIHOBaHOI CHJIOBOI Ta MOMEHTHOI
HE3PIBHOBAXKEHOCTI, CIIOCOOU peatizaii kol mpecTaBiicHi Ha puc. 5 [6].

./_\\
%
/.‘
>
1A
(Imbopenns HespibraBaxeHocm
{mboperrs HezpiBHobaxeracm muny npabozo KOMOIHOBaHOD TIE0 Mo ux Yakmapib
GUHAMIIHO20 2BUHMA KOMOIHOBAKOR GIED IMYUYDHUX Kkpy2oBoi euny FK, HanpsmaeHozo Momermy My ma

gaxmapil Hanpsmnerux Movermib My ma My, a makox xpyzoboi cuny Fx. Kkpyzoboze movesmy Mk

J/

Cmboperns Hespibrobaxeqacmi muny mbozo (mboperks He3pIBHOBaXeHOCMI  KOMOIHOGaHTY
OUHAMIHO20 2BUHMa KOMOIHOBAHOD GIED HONPAMABKUX ~ IMYULUX diew Kpyeabux amywyoux gaxmopib 6 movermy M ma
gaxmopib cunu Fr, ma momeHmis My ma M, cunu F .

Puc. 5. Cioco6u cTBOpeHHsI KOMOiHOBaHOI He3PiBHOBAKEHOCTi KOJTUBAJIBLHOI CHCTEMU.

BucHoBkn

1. Ha ocHOBI TeOopeTHYHMX Ta EKCIIEPUMEHTAJIBHHUX JOCITI[PKEHb BHpIlIeHA HayKoBa Ipobiema
OPTaHivyHOTO MOEHAHHS TPAHCIIOPTHOTO Ta TEXHOJIOTTYHOT'0 PYXiB IpH 3a0e3neueHHi BUCOKOT iHTeHCHDikawii Ta
piBHOMIpHOCTI 1H(PAaYEPBOHOTO CYILIiHHS, L0 JO3BOJIJIO 32 HEOOXiAHOI SIKOCTI 0OPOOKM Ta MPOIYKTHBHOCTI
oOyiaiHaHHS 3HAYHO 3MEHIIMTH EHEPrOBUTPATH HAa METAJIOEMKICTh MOPIBHSHO 3  TPaJULiHHUMHU
BIOPOKOHBEEPHUMH MAITWHAMHU, IO MAIOTh HeJAePOPMOBAHUM BAaHTAKOHECYUHH OpraH; OOTPYHTOBaHI OCHOBHI
POKUMHI  IapaMeTpH Npu  peamizaiii iHQPadyepBOHOIO CYIIIHHS CHIIKOI TMPOAYKIii Ta XBHJIHOBOTO
TPaHCIIOPTYBAHHS MPOIYKIIii B YMOBaX ICEBIO3PIIKEHOTO HIapy.

2. Pospobiiena TexHiYHa JOKYMEHTallis, BHIOTOBJIEHA Ta BIPOBa/PKEHa Yy  BHUPOOHHIITBO
eKCIIEpUMCHTAIBHO-IIPOMHCIIOBA MOJICNTb BiOPOXBHILOBOI iH(pauepBoHoi cymapku Ha 6a3i III1 «BiHHUIBKWIA
OJIITHOXKHUPOBUI KOMOIHATY.

3. JIBOKOHTelHepHa cxeMma BiOpamiifHOT cymapkd 3 MepexiiHUM TaTpyOKOM TaKoX JI03BOJISIE
peari3yBaTH HOTOYHHI CIIOCIO TEIIOMaco0OMiHHOT 00pOOKH Ipy 3a0e3MeUeHH] TPAHCTIOPTHOTO PYXY MPOTyKIii
32 PaXyHOK CTBOPEHHS y CHCTEMI KOMOIHOBAHOT HE3PiBHOBAXKEHOCTI.
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VK 532.528
MACOOBMIH ITPU EKCTPAI'YBAHHI KABU AKTUBOBAHUM
EKCTPATEHTOM

Birensko T.M., 1-p TexH. HaykK, npogecop, I'opoauebkuii H.I., acmipanT
TepHoninibecbkuii HanioHANIbHUI TexHiYHUH yHiBepcuTeT iMeHi L. [Tymosn

MASS TRANSFER DURING THE EXTRACTION OF COFFEE

USING ACTIVATED EXTRACTANT
Vitenko T. M., Doctor of Science, Professor
Horodyskyi N. 1., post-graduate student
Ternopil Ivan Puluj National Technical University

Anomauin Ilpoananizosano yinbosi KOMNOHEHMU POZYUHHOI KABU OCHOGHI YUHHUKU WO 6NIUBAIOMb HA
KIHemuKy ix excmpaecyeauHs i3 MeieHUux 3epeH Kau, 30Kpema memnepamypd, Cmyniib nomeny, 2iopomooyib,
mpusanicmo.  Pozensanymo  nepcnexkmu6ni  HANPAMKU — OMPUMAHHSA — eKCmpakmis, wo  nepedoauaioms
BUKOPUCMAHHS (DI3UKO-XIMIUHO20 BNAUBY K HA eKcmpdazenm mak i Ha cucmemy 8 yinromy. Excnepumenmanvro
00CNIONHCEHO MACOOOMIH Npu  eKcmpazyéanHi 6 cucmemi MejleHd Kasa-600d 34 VMO8 BUKOPUCHIAHHS
AKMUBOBAHO20 Y KAGITMAYTUHOMY NPUCMPOL 2I0POOUHAMIYHO20 MUNY | HeAKMUBOBAHO20 eKCMPA2eHMA 3a PI3HUX
MeXHON02IUHUX napamempis 8edenus npoyecy. IIpoananizosano 3sminu sKi 8i00y8arOmMvCcsa 6 eKcmpacenmi nio
BNAUBOM eghekmis 2iOpodunamiynoi Kagimayii. 3anpononosano ma OOIPYHMOBAHO MeXAHI3M [HmeHcupikayii
npoyecy GUIYHeHHs YIIbOBUX KOMHOHEHMIE 3 0OCMAdNCEHOI MeneHoi Kasu Ha OCHOBI AHANIZY MOJICIUBO2O
Macoobminy npoyecy. Excnepumenmanvui pezyibmamu y3aedaibHeHi HA OCHOBI MAMeMamuyHoi mooeui, wo
0036011A€ GUSHAUAMU MACOOOMIHHI KoepiyicHmu GHYMPIUHbLO20 | 308HIUHLO20 MACOOOMINY U OdE 3MO2Y
npoeHo3yeamu npoyec nio yac tozo peanizayii na npaxmuyi. [lposedeno ananiz ma NOpiGHAHHA MACOOOMIHHUX
xoegiyicumie  npoyecy. OOIPYHMOBAHO — OOYIIbHICMb  3ACMOCYSAHHS  3ANPONOHOBAHO20  MEmoody 3
BUKOPUCTNAHHAM NONEPeOHbOi Kagimayiunoi 00pobKu ekcmpazenma.

Abstract:The objective components of instant coffee and the main factors influencing the kinetics of their
extraction from ground coffee beans, in particular, temperature, degree of grinding, water duty, duration, are
analyzed. The promising directions of extracts obtaining, which provide the use of physical-chemical influence
both on the extractor and on the system as a whole are considered. The mass transfer during the extraction in
the system "ground coffee-water™ under conditions of activated in hydrodynamic type device and nonactivated
extractant under various process parameters were experimentally studied. The changes that occur in the
extractant under the influence of the effects of hydrodynamic cavitation are analyzed. The mechanism of
intensification of the process of extracting the target components from roasted ground coffee based on the
analysis of the possible mass transfer of the process is proposed and substantiated. Experimental results are
generalized on the basis of a mathematical model that allows to determine mass exchange coefficients of
external and internal mass transfer and allows to predict the process specific character during its
implementation in practice. The analysis and comparison of mass transfer coefficients was carried out. The
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