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I'AJIY3EBE MAIIMHOBY 1YBAHHSA
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MaTepialy IepeBaHTaKyBaJIbHUM MMaTpyOKOM I'BUHTOBOTO KOHBEEpa

Mioyp B. B., B'onuk O. B., Jlawueeys I'. I.
AHaniz MeTo/1B OYMIIEHHS OJIii, BIIXKATOI 3 POCIMHHOI CHPOBUHU

lansnuuka H. O., Bepxonamyesa B. 0., UYepsomxina O. O.,
Kosanvos O. O.
OOGrpyHTyBaHHs pO3pOOKH JTA0OPATOPHOT YCTAHOBKH IMITYJILCHOTO
roMOreHi3aTopa

Kosanvos O. O., Camotiuyk K. O., @yyaoacu H. O.
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Flour and confectionery products for children. Requirements for quality
and safety indicators
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VJIBTPA3BYK TA HOI'O 3ACTOCYBAHHSI B
MMPOMUCJIOBOCTI

Anomayis. B cTaTTi po3rIISHYTO MUTAHHS 3aCTOCYBAaHHS YIIBTPA3BYKY
B PI3HHMX Taly3sSX MPOMHUCIOBOCTI. IIpencTaBieHo CXeMH yJIbTPa3ByYKOBHUX
anapariB. Hamano ¢akTopu BIUIMBY YJIbTPa3BYKy Ha Makyxy B MaTpHIli
MacJIOTpecy.

Jlis ynpTpa3ByKy Ha TEXHOJIOTIUHI Ta XIMi4HI TPOIIECH Ma€ MEeBHUMN
XapaKTep: CTUMYJTIOIYUH, IHTEeHCU(IKYIOUUH, ONTUMI3YIOUHH.

VYapTpa3ByKOBI KOJIMBAaHHS MalOTh XapaKTepHI OCOOJIMBOCTI, IO
BU3HAYAIOTh IMHPOKE BUKOPHCTAHHS YJIBTPA3BYKy B TEXHIII 1 HayIIl.
OCHOBHI 3 HHMX: HEBeJMKa JOBXWHA XBWJIi, BIJTHOCHO HEBEJIMKHUHU TEPioJ
KOJIMBaHb, IO JA€ MOXJIHMBICTh BUIIPOMIHIOBATH YJIBTPa3BYKOBI XBHUII
IMITyJIbCAMH, TAaKOX MOYKHA IPOBOJUTH B CEPEOBHUINI TOYHUU BIIOIp
CUTHAIIB PO3MOBCIO/DKCHHS; TPH HEBEIWKIN aMIUTITYyl KOJUBAHHS €
MOXJIMBICTh HAOYTTS MaKCHUMaJbHUX 3HA4YeHb €HEprii yibTPa3BYKY;
yIBTPa3BYKOBE IOJIC CIIPHUSIE CYTTEBUM aKyCTHYHUM BUTOKaM (1ie hopmye
neBHi edektr: Gi3uYHI, XIMIYHI, O10JIOT1YHI Ta MEIWYHIL.); IPH MPOCTOMY
3aXUCTI YIbTPa3BYKOBUX KOJUBAHb HEUYTHO OOCIYyrOBYIOYOMY MEPCOHAITY,
110 HE CTBOPIOE TUCKOMQOPTY.

Knrwouosi cnosa: ynbTpa3ByK, KOJIHMBAaHHS, BUIIPOMIHIOBAY, BIUIHB,
MpEeCyBaHHS.

Ilocmanosxka npobaemu. CydacHWA CTaH TEXHIKM Ta TEXHOJOTIl
OpIEHTOBAaHUH HA PO3BUTOK Ta BIPOBAKEHHS IHHOBAI[IMHUX TEXHOJIOTIH y
pi3HI TEXHOJIOTIYHI TPOIIECH, CTIPSIMOBaHI Ha MiABUIICHHS €()EKTHBHOCTI
MIPOMHUCIIOBOTO CEKTOPY €KOHOMIKH.

B pesynbTaTi miTepaTypHOrO OTJSy CTOCOBHO TEXHOJOTII OTPpUMaHHS
oJlii 3 POCIMHHOI CHUPOBHHH METOJOM NPECYBAHHS BHSIBICHO HAIMPSIMU
BJIOCKOHAJICHHSI TEXHOJIOT1M MpeCyBaHHS OJIMHUX KYJbTYp Ta MEXaHI3MIB

© B. B. Hinyp, €. A. Ilerpuuenko, O. FO. HoBuk
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JUTSL iX 3[1ACHEHHS, 110 MOKa3ylTh, 0 Ipolec (pop NpecyBaHHA ONIHHUX
KyJbTYp Ma€ Taki HEJOJIKN: HU3bKUU BUX1J1 OJii 3 HACIHHS OJIIHUX KYJIbTYpP
yepe3 Te, U0 B 30HI IHTEHCHUBHOIO CTHCKAaHHS MK MPOJIYKTOM 1 B HOro
nopax OJIOKYIOTBCS KOMIIOHEHTH OJii, IO MEpEemIKOKAE iX BHUBOILY [0
BUXIJTHUX OTBOPIB OJIITHOTO TIpeECYy.

VY 3B’43Ky 3 IUM NOTPiOHE 3aCTOCYBaHHS HOBUX (Di3UUHUX €(DEKTIB AJIs
YCYHEHHS UbOTO HenodiKy. OIHUM 13 MEePCHEeKTUBHUX (PI3UYHUX METOJIIB
BIUTMBY Ha XapuyoBi MPOAYKTH € YJIbTPa3BYKOBI KOJIWBaHHA. ToOx
JOCTIKEHHS IbOTO PI3UIHOTO METOLY Ha MPEAMET 3aCTOCYBAaHHS HOTO MPH
BUPOOHUIITBI POCIIMHHUX OJIIH € MEePCIEKTUBHOIO 33/1a4€l0.

Ananiz ocmannix 0ocnioxcens. B ocTaHH1 POKH YJIbTPa3BYK MOYMHAE
rpaTd Bce OUIBIIY POJb B PI3HUX Traiay3sax MOpoMucioBocTi. [lutanHs
3aCTOCYBaHHS YJBTPa3BYKY TMiJ Yac MexXaHIdyHOT OoOpoOKHM Jeraneid Ta
MarepiajiB Ha MpOTA31 OararboX POKIB JOCHIKYBAJO YUMaj0 BUYEHUX.
O. II. Konocosa, B. B. Banuin, O. €. Konocos, B. I. Cieeupkuii [1, 2]
PO3TJISHYIM IIUPOKE KOJO THUTaHb, MI0 CTOCYIOTHCS MOJICITIOBAHHS
TEXHOJOTIYHUX  TMapameTpiB  0a3oBUX mpoleciB  (popmyBaHHS  Ta
KOHCTPYKTHBHHUX CJIICMCHTIB dbopmMyrodoro TEXHOJIOTT9HOTO
yIbTPa3BYKOBOrO  OOJaJHAHHS, NPU3HAYEHOrOo JJIsi  MPUTOTYyBaHHS
MOJIIMEPHUX KOMITO3UI[IM Ta BUTOTOBJIECHHS BUCOKOMIITHUX 1 0€3/1e(heKTHUX
BUPOOIB 13 PEAKTOIUIACTUYHHMX TPAAMIIIHHUX KOMIIO3UTIB Y XIMIUHIMH,
MalIMHOOYMIBHIA Ta  IHIIUX  Tally3aX MPOMHUCIOBOCTI. TOYHICTH
BUMIPIOBaHHS  aMIUNITYd  YJIBTPA3BYKOBUX  MEXaHIYHUX  KOJIMBaHb
BUXPOCTPYMOBUM MeTO0M po3kpuB O. @. 3akpeBchkuil [3]. CtaTtTiO [4]
npucBsueHo  3D-MojenoBaHHIO — HANPYXKEHO-Ae(HOPMOBAHOTO  CTaHY
NpoIeCy ajaMa3HOTO BUTJA/PKYBaHHS 3a BHUKOPUCTAHHSA JOJATKOBOTO
BIUIMBY MEXaHIYHUX KOJMBaHb (BiOpamii). BukoHaHo mociimkeHHS 3i
BCTAHOBJICHHS  paIliOHAJbHUX  PEXUMIB  OOpPOOKM Uil  BKA3aHOTO
KOMOIHOBAHOTO TIPOIIECY BUTJIA/PKyBaHHS, BCTAHOBJICHO MaTEeMaTHYHY
Mozens nporecy. JI. I1. Kanadaropa [5] BU3HAUMIA NUISXW IiIBUIICHHS
edeKkTuBHOCTI UTIQYBaHHS Ba)XKOOOPOOIIOBAHUX KPUXKHUX HEMETATICBUX
MarepiaiiB 3 ypaxyBaHHAM ixHIX (I3UKO-MEXaHIYHUX BJIACTHUBOCTEH 1
ctpyktypu. O. Bb. Kozmoa, B. O. 3aBeneeB [6] po3kpwin METOIUKY
MIABUIIEHHS SKOCTI TIOBEPXHI METOJIOM 0e3a0pa3suBHOI YIbTPa3BYKOBOI
¢irimHOT 00poOkm. [lo mHTaHHS 3acTOCYBaHHS €JICKTPOBIUIMBY JIJIS
e(eKTHBHOTO APOOJICHHS MaTepialiB B yMOBaX MeETAIYypriiHOi 00poOKu
nigidnum C. I'. Casenbes, B. B. [TnotHikoB Ta O. B. babaescoka [7]. Takox
il TeMi MPUCBSIYCHO OaraTo mpamb 3apyO0iKHUX aBTOpiB [8-14] Ta iH.

Dopmynrosanns memu cmammi. MeToro maHoi poOOTH € aHami3
BJIACTUBOCTEH yIBTPa3ByKy Ha TMpPEAMET 3aCTOCYBaHHS WOTrO MpH
BUPOOHUIITBI1 OJ1ii 3 POCIMHHOI CHPOBUHHU METOJI0OM MPECYBAHHSI.

OcHosna yacmuna. IcCHYIOTH PI3HI JKepelia yJIbTPa3BYKOBUX XBHJIb:
MEXaHI14H1, aepOoJUHAMIYHI, €JICKTPOJWHAMIYHI, T1IPOJUHAMIYHI,
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€JIEKTPOMArHiTHI, MarHITOCTPUKIIIIHI Ta I’ €30€JIEKTPUYHI BUIPOMIHIOBaYI.
3MIHHM PO3MIpY KPUCTAIIYHOI IUTACTUHKY (KBapll 1 TUTAHAT 0apito, CETHETOBA
CLIB) npu B3a€EMOJIT BHCOKOYaCTOTHUX MOJTIB ABJISIE
3BOPOTHOMN €30eNieKTpuuHmii edekt [15, 16].

Unbmpasbux

['enepamop
Bucokol

Hacmomu

Unbmpa3bux

Pucynox 1. BunpomiHioBau yibTpa3BYKOBUW I €30€JIEKTPUUHUN

[lepenecenns eHeprii BIIOYBA€ThCA 32 paXyHOK YACTMHOK XBHWJII, SIKI
KOJIMBAIOTHCA OJIM3BKO CEPEAHBOTO CTAaHOBUIIA iXHBOTO PIBHOBAXKHOTO
crany [1].

ITix miero yapTpa3ByKOBUX XBUJIb 3MIHIOIOTHCS OCHOBHI (DI3UKOXIMIUHI
XapaKTePUCTUKU CEPEIOBUIIA: B SI3KICTh, TEMIIEpATypa, IOBEPXHEBUI HATAT
OUIs1 MeX1 PO34MH - TBepaa ¢aza abo po3uuH - hopma, TUdy3id.

B’sa3kicTh cepefoBuIna Micisi BIUIMBY YJIBTPa3BYKOM 3MEHIIYETHCA,
IIPU IBOMY XapaKTep 3MIHH MOKa3ye, M0 3HIKEHHS B’ SI3KOCTI 00YMOBIICHO
HE TITbKM TEIUIOBUM BIUIMBOM YJbTPa3BYKOBOi XBHJIl, TaK SK Pa3oM 3
TETIJIOBUM BIUIMBOM 3aCTOCOBYIOTHCS 1HII €(EKTH, HATIPHUKIIA, BIUTUB CHUIU
TEPTS Bil HEPOZYMHHUX TBEPIUX JIOMIIIOK, 10 3HAXOAATHCS B po3unHi. Lo
CYTTEBO 3MEHIIY€ TiAPaBIIYHUNA TUCK y MaTPHIIl Ta BUTpPATH €HEPrii Ha
nrHeKoBoMY Bany [1, 15].

®di3uyHa MpUpoJia BIUIMBY YIbTPa3BYKOBUX KOJIMBAHb HA TEIIIOOOMIH
MOJIATAE Y MPOHUKHEHH1 YIBTPa3BYKY B JIAMIHAPHUIN Ta MPUKOPIAOHHUM IIap
BHJIABJICHOI PIMHM Ta Ta3y, IO BHKIWKAE IXHIO CIUIBHY aedopmarliro,
TypOymi3aimito Ta mepeMilmryBaHHSA. BHacmimok mporo KoedimieHT
TEIUIONepeaadi Ta MBUAKICTh TETUIOOOMIHY 301TBIIYIOTHCS SIK Y MATPHII,
TakK 1 B mepeaMaTpuyHii 30Hi [18].

Ha  pucynkax 2-4  mOpoUTIOCTPOBAHO  CTPYKTYpHY  CXEMY
VIIBTPA3BYKOBOTO TEXHOJOTIUHOTO amapaty[l], cxemy m’€30eneKTpuIHOL
VIIBTPa3BYKOBOI KOJIMBAIBHOI CUCTEMHU Ta MPEACTABICHO (PAKTOPU BILTUBY
VIIBTPA3ByKy Ha MaKyXy B MaTPHIIl MAacIIONIPECY
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Pucynox 3. Cxema 1’ €30€N€KTPUYHOI YIBTPA3BYKOBOI KOJUBAIBHOT
CUCTEMHU
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Pucynok 4. ®akropu BIUIMBY YJIbTPa3BYKy Ha MaKkyXy B MaTpHIIi
MacJIoNpecy

VYbpTpa3ByKoBe MMOJI€ BiJi BUIPOMIHIOBaYa BKIIOYAE OJIMKHIO Ta
JAbHIO 30HU (PUCYHOK 5).

i B °>

Jamanx
0Ma

Pucynox 5. bmwkHS 1 [ManpHS 30HU TOJS  YJIBTPa3BYKOBOTO
BUIIPOMIHIOBaYa

bnu3bka 30Ha pO3TALIOBYETHCS MEPE]] BUIIPOMIHIOBAYEM, JI€ AMILIITY1A
3aXOIUTIOE MK MaKCUMYMIB Ta MiHIMyMiB. BIvKHS 30Ha 3aKiHUYETHCS Y
OCTaHHBOI'O  MAKCHUMYMY, SKWHH  pO3TallOBaHUM Bl  JpKepesa
BUIIPOMiHIOBaHHs Ha Biactani N. Po3ranryBaHHS OCTaHHBOTO MaKCUMYyMY
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3BEThCSl IPUPOJHUM (POKYCOM JKepera BUIPOMIHIOBAaHHA. Y 1IboMY (hOKYCI
Ma€ pO3TalIOBYBaTHCS MaTpUIA Macionpecy. Jlaneka 30Ha po3TalIOBYEThCS
3a N, TaMm JIe THCK YIbTPa3BYKY 3 TICBHUM YaCOM 3MCHIIYETHCS 10 HYJIS, 1 115
30Ha B POOOTI HE 3aCTOCOBYETHCSI.

Po3ranryBanHsi KIHIIEBOTO MakcuMyMmy N OCl 3BYKY OJIMKHBOI 30HU
3QJICKUTH BiA JlaMeTrpa 1 JOBXKWHM XBWUJII IS JUCKOBOTO JDKEpena
BUIIpOMiHIOBaHHs [19].

XapakTepuUCTUKNA TIOJIS YJIBTPa3BYKYy (POPMYIOTBCS KOHCTPYKITIEIO
JDKepesia  BUINPOMIiHIOBaHHS. UyTiWBICTh JaT4yuka Ta  IOIIMPEHHS
yIBTPa3BYKOBOI XBWJII B CEpPEIOBHINI 3ajexaTh Big (OpMH JDKepena
BUITPOMIHIOBAHHS. BunpomintoBaui YJIBTPa3BYKOBO1 XBUIII
XapaKTepU3YIOThCS  3arajbHOK BHUIPOMIHIOBAHOK TIOTYXKHICTIO, SKa
BUMIPIOETHCS BT, a Tako’k MUTOMOIO TIOTYXKHICTIO, TOOTO. TIEIO CEPEIHBOIO
MOTYXKHICTIO, IO BIJIHOCUTHCS O OJMHHMII IUIOIII BUIPOMIHIOBAHHS, Ta
CEPEIHbOI0 IHTEHCUBHICTIO YIbTPa3BYKOBOT'O BIUIMBY B OJMXKHBOMY IO,
sKa BUMiproeTbesa y Br/m? [20].

3acTocyBaHHS YyJbTPa3BYKOBMX KOJWBaHb BHCOKOI IHTEHCHBHOCTI €
NEPCIICKTUBHUM HAIPSMOM Y PI3HHUX Tally3sX MPOMHUCIOBOCTI. BUKIMKaHO
e TUM, IO disl YyJIBTPa3BYKy Ha TEXHOJOTIUHI Ta XIMIYHI IPOIIECH Ma€
NEBHUN XapaKTep: CTUMYJIIOIOUUMA, KOJU YIbTPa3BYKOB1 KOJIMBAHHS — II€
pyuiiHa cujga JOCHIIKYBaHOTO Ipoiecy (IpH JUCIEPryBaHHI Ta
aKyCTUYHOMY OYHIICHH1); IHTCHCU(DIKYIOUHUA, KOIH YJIbTPa3BYKOBI XBHUJI
MiABUIYIOTh IBHJAKICTh TIpoIleciB (TP PO3YMHEHHI Ta CYIIiHHI,
aKyCTUYHIM KpHUCTami3ailii); ONTUMI3yIOUHH, KOJU YJIBTPa3BYK PETYIIIO€
nepedir mporecy (Ipud TpaHyJsAlil, LEHTpU(YryBaHHI, aKyCTUIYHOMY
IIpecyBaHHI).

VabpTpa3ByK 3HAaXOIWTh CBOE 3aCTOCYBaHHA y BCIX BIJOMHX
TEXHOJIOTTYHUX Ta XIMIYHUX IpoIecax: TiIpOMEXaHIYHUX, MAaCOOOMIHHUX,
TEIJIOBUX, MeXaHIYHUX [21]

Bucnosku. YnbTpa3ByKOBI KOJIMBAHHS MIAMOPSIKOBYIOTHCS TaKUM
caMuM 3akoHaM OBUKM, AK 1 XBWII dyTHoro iHTepBaiy. IIpore,
VIBTPA3BYKOBl ~ KOJHMBAaHHS MalTh XapakTepHI OCOOJMBOCTi, IO
BHU3HAYAIOTH IMUPOKE BUKOPUCTAHHS YIBTPA3BYKY B TEXHIII 1 HAYIII.

OCHOBHI 3 HUX TPEJICTaBICH] HIKYE:

- HeBennka qoBKrMHA XBUIIL.

JIns HaWHIKYOTO Jianma3oHy XBHJII 3HAYCHHS HE OUIbIIE KUTBKOX
canTumeTpiB. Ll moBxKMHA XBHIII HECE IPOMEHEBHM XapakTep MOMIHPECHHS
VIBTPA3BYKOBUX KoOJNMBaHb. [loOMu3y BHUMpoOMiHIOBaYa YJIbTPa3BYKOBA
XBWJISI TIOMIMPIOETHCS  SK  MYYOK, ONM3BKHA 1O pO3Mipy JKepelna
BUTIPOMIHIOBaHHS. YIJIBTPA3BYKOBUH IyYOK, MOTPAMHBIIN B HEOJTHOPITHE
cepeloBUIIIE, 3a3HA€ 3aJIOMJICHHS, BITOOPAXKEHHS, pO3CitOBaHHS, 1€ (hopMye
VIIBTPa3BYKOBUH MAIOHOK Yy HEMPO30pUX CEPEIOBHINAX, 3aCTOCOBYIOUU
onTtuuHi eextu (hokycyBaHHs, AUPPAKIIIIO Ta iH.)
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- BigHocHO HeBeNUMKUU TEepioJ KOJIMBaHb, LIO0 JAa€ MOXIJIHMBICTh
BUIIPOMIHIOBATH  yJIBTPA3BYKOBI XBWJIl IMIYJbCaMHU, TaKOXX MOKHA
MIPOBOJUTH B CEPEIOBUIII TOUHUMN BII0Ip CUTHAJIB PO3MOBCIOKEHHS.

- Ilpu HeBenukid aMIUIITYyl KOJUBAaHHA € MOXIIUBICTH HAOYTTS
MaKCUMaJIbHUX 3HAY€Hb €HEPrii yJIbTPa3ByKy, 3Ba)KalOud Ha Te, 10 BOHA
NpomopiiiiHa KBagpaTy 4YacTOTH KoOJuBaHb. Lle Jae MOXIHMBICTH
3MIACHIOBATH YJbTPa3BYKOBI MY4YKH Ta IMOJIA 3 MaKCHMaJbHUM pPIBHEM
€HEeprii, Ipy LIbOMY He BUKOPUCTOBYIOUM BEJIMKOTa0ApUTHI arapaTu.

- YbTpa3ByKOBe IOJIE CIPHUSiE€ CYTTEBUM aKyCTHUHHMM BHTOKam. lle
dopmye mneBHiI edexTu: ¢i3UyHI, XiIMiuHi, Olonoriydi Tta MeauuHi. [lpu
NPECYBaHHI B’ SI3KUX CEPEIOBUII CIIOCTEPIraeThCsl 3BYKOKAMUIIPHUN €eKT,
VIIUIBHEHHS, KaBiTallis, Jerasaiis eMyJbl'YBaHHs, JIUCIEPryBaHHs,
3HE3apaKEeHHS, JIOKAJbHE HArpIBaHHS Ta iH.

- Ilpu mnpocToMy 3axUCTI YJIbTPa3BYKOBUX KOJMBaHb HEYYTHO
00CIIyroByI0OUOMY MEPCOHAITY, LII0 HE CTBOPIOE TUCKOM(OPTY.
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V. Didur?, I. Petrychenko®, A. Novik?
'Uman National University of Horticulture
’Dmytro Motornyi Tavria state agrotechnological university

ULTRASOUND AND ITS APPLICATION IN INDUSTRY

Summary

The article discusses the issue of using ultrasound in various industries. Schemes
of ultrasonic devices are presented. Factors of influence of ultrasound on the cake in the
matrix of the oil press are given. The current state of engineering and technology is
focused on the development and implementation of innovative technologies in various
technological processes aimed at increasing the efficiency of the industrial sector of the
economy. In recent years, ultrasound has begun to play an increasingly important role in
various industries. The effect of ultrasound on technological and chemical processes has
a certain character: stimulating, when ultrasonic oscillations are the driving force of the
investigated process (during dispersion and acoustic cleaning); intensifying, when
ultrasonic waves increase the speed of processes (during dissolution and drying, acoustic
crystallization); optimizing, when ultrasound regulates the course of the process (in
granulation, centrifugation, acoustic pressing). Ultrasonic vibrations have characteristic
features that determine the wide use of ultrasound in technology and science. The main
ones are: small wavelength; a relatively small oscillation period, which makes it possible
to emit ultrasonic waves in pulses, it is also possible to carry out accurate selection of
propagation signals in the environment; with a small amplitude of oscillation, there is a
possibility of acquiring maximum values of ultrasound energy; the ultrasonic field
contributes to significant acoustic leaks (this creates certain effects: physical, chemical,
biological and medical); with simple protection, ultrasonic vibrations are inaudible to
service personnel, which does not cause discomfort.

Key words: ultrasound, oscillations, emitter, impact, pressing.
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