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CTBOpeHHSI HOBUX TEXHOJIOTIA OTPUMAaHHS TOPOIIKOBUX MPOAYKTIB Ta
MarepiagiB  METOJOM  PO3MWIIOBAIILHOTO  CYIIHHS 1 oOpraHizamis — ix
MIPOMHKCIIOBOTO BUPOOHUIITBA MAIOTh IPYHTYBAaTUCh HAa 3HAHHSIX OCOOJIMBOCTEH
Ta 3aKOHOMIPHOCTEH KIHETHYHHMX XapaKTEPUCTHK PO3UYMHIB Ta CYCIEH31H, 110
3HEBOJHIOIOTHCA.

JIns OCHIIKEHHST KIHETUYHUX 3aKOHOMIPDHOCTEW CYIIIHHS OJAMHUYHUX
Kparenb piIMHHUX cucteM y nortomi TerioHocis B I[TT® HAH Vkpainu Oys
CTBOPEHMI CHeliaJbHUN CTEH[, AKUU MPEACTaBIs€ MOJAEIb CUCTEMHU «Kparlis-
mapora3oBe CEpeIOBHINE», J€ TPOIEC 3HEBOAHEHHS Kpamelb pPO3YMHIB
CYIIPOBOIKYETHCSI PEECTPALIi€l0 1X TEMIEpaTypy y Yaci - 3alucoM TepMOorpam,
1IeHTUdIKaIs SKUX JI03BOJIsIE BCTAHOBUTH Kjac MarepiaiiB sk 00 €KTIB
CYIITHHS.

Crenn € OararoyHKI[IOHAJbHUM. 3a JIONMOMOTOK) ONTHYHOI CHUCTEMH
IPOBOAMTHCS KIHO3MOMKa MpoOIeCy 3HEBOJHEHHsI Kpameiab pPO3YUHIB, IO
0COOJIMBO B&KJIMBO JJISI BUCOKOB’SI3KMX MPOJAYKTIB, JJISl SIKMX XapaKTEpHE B
CTajll KUIIHHS pi3ke Oaratopa3oBe 3MiHEHHsS 00 ’€MIB Kpareib 1 OTPUMAaHHS
4acToK OuIpIMX po3mipiB. Kpim Toro, mependayeHoO OIIHIOBaHHS PO3MIpIB
Kpamnenb-4acTOK, BHUBUYEHHS TEPMOIUIACTHYHUX Ta aJre3iifHUX BIACTHBOCTEH
BHUCYIIICHUX YaCTOK.

JlocnmiKeHHsT HOBUX OO0’€KTIB PO3NWIIOBAJIBLHOIO CYIIIHHS BUMAarae
CYy4acHOTO MiAXOMy 1 MOAepHi3amlii CTeHIy 1 METOAMKH OOpOOKH OTPUMAaHHUX
JaHUX.

Mema po0oTH monsrana y MOJEpHi3allii Ta MEepeoCHAIICHHI CTeHAa 3
3aMIHOIO 3aCTapUIMX MPUIAAiB HA Cy4acHi AJs MOJIMIICHHS YMOB MPOBEICHHS
JOCTIAIB 1 00POOKH OTPUMAHUX €KCIIEPUMEHTAIbHUX JaHUX.

CrpiukoBa KiHOKamepa Oyia 3aMiHEHa Ha IU(POBHN MIKPOCKOII, SIKUM
TPAHCIIOE 300paKEHHSI TEpMOIapu 3 Kparuleld Ha MOHITOp KOMIT'oTepa 1
JI03BOJISIE 332 JIONMOMOTOIO CIEHIAJIbHOI MpOTpaMy  MPOBOAUTH  BI1JEO3AIUC
poIIeCy.

B oHoBlieHOMY BHUIJISIII aBTOMAaTHYHUI 3amuc 3MIHEHHS TeMIlepaTypu
Kpamesib pPO3YMHIB Ta CYCNEH31 B Mpoleci 3HEBOAHEHHS 3MIWCHIOETHCS 3a
JIOTIOMOT010 ITM(POBOTO peecTpaTopa TeMIIepaTypH, 110 J03BOJISIE OTPUMYBATH
TepMorpamMu mporiecy cymrinHa Oesnocepenubo Ha [IK 1 ckopotuTn wac ix
00poOKH.

KoM’ totepHe HaKOMUYEHHS CTaTUCTUYHUX EKCIIEPUMEHTAIBHUX JTaHUX
Ta iX CHUCTEMaTH3allisl MPUIIBHUIIIYE TMPOIEC BIAOOPY MOCTIMHUX HaHUX JIJIS



noOy/oBM  KIHETHUYHUX  3aJIeKHOCTEH, cCHOpuse OUIbII  TOYHOMY  iX
MOPIBHSUIPHOMY aHaMi3y 1 BHU3HAUYEHHIO palllOHAIIBHUX PEXUMIB TMPOIECy
CYILIHHS PO3MUIIOBAHHSIM.

Bucnoexu. MojepHizaliisi Ta MNEPEOCHAIICHHS EKCIEePUMEHTAIbHOTO
CTEHAY ISl AOCHIDKEHHS MPOLECY CYIIIHHS OJUHUYHUX Kpameib PIIAHHUX
CUCTEeM B TIOTOILl HArpiTOro TEIUIOHOCIS CHOPUSUIO TOMINIIEHHIO YMOB
MPOBEICHHS TOCTIIKEHb 1 OTPUMAHHIO HAYKOBO OOIPYHTOBAHUX PE3yJbTaTIB HA
Cy4yaCHOMY pIBHI.
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A creation of new technologies of powder products and materials by spray
drying and organization of their industrial production should be based on
knowledge of the features and regularities of kinetic characteristics of solutions
and dehydrating suspensions.

For study the kinetic regularities of drying single drops of liquid systems
in the coolant flow, a special stand was created in the Institute of Engineering
Thermophysics of the National Academy of Sciences of Ukraine. The stand is a
model of the "drop-steam and gas environment™ system, where the process of
dehydration of the droplets of solutions is accompanied by the recording of their
temperature in time — the recording of thermograms, identification of which
allows us to determine a class of materials as drying objects.

The stand is multifunctional. With the help of an optical system, filming
process of drops dehydration is carried out. This is especially important for
high-viscosity products, which are characterized by a sharp multiple change in
the volume of droplets and obtaining of bigger particles in the boiling point. In
addition, an estimation of the size of the droplet particles is provided, and the
thermoplastic and adhesive properties of the dried particles are studied.

Research of new spray drying facilities requires an up-to-date approach
and modernization of the stand and data processing technique.

The purpose of the work was to upgrade and retrofit the stand with the
replacement of outdated instruments with modern ones to improve the
conditions for carrying out the experiments and processing the experimental
data.

The tape camera was replaced by a digital microscope, which translates
the image of a thermocouple with a drop onto a computer monitor and allows a
video recording of the process using a special program.


mailto:sharkova@ukr.net

In the updated form, automatic recording of the temperature change of
droplets of solutions and suspensions during dehydration is carried out using a
digital temperature recorder. This allows to obtain thermograms of the drying
process directly on the PC and shorten the time of their processing.

Computer accumulation of statistical experimental data and their
systematization accelerates the process of selecting experimental data for the
construction of kinetic dependencies, facilitates more accurate comparative
analysis and the determination of rational regimes of the spray drying process.

Conclusion. Modernization and re-equipment of the experimental stand
for research the drying process of single drops of liquid systems in the flow of
heated coolant facilitated the improvement of the conditions for carrying out the
research and obtaining scientifically grounded results at the modern level.

MOIEPHU3ALIUSA DOKCIHEPUMEHAJIBHOT'O CTEHIA
IS UCCIEJOBAHUSA IMTPOLECCA CYHIKN EAUHUYHBIX
KAITIEJIb MHOT'OKOMITOHEHTHBIX KNUJAKNX CUCTEM
Ilapkosa H.A., ’Kykorckuii J.K., Typuuna T.5., Makapenko A.A.,
Koctsanen Jlecst AjiekcanapoBHa (JOKIATYHNK)
HUncemumym mexnuueckou mennoguzuxu HAH Yrpaune,

2. Kuis, yn. JKensabosa, 2a; men : (044) 453-28-44;
e-mail:sharkova2007 @ukr.net

Co3aHre HOBBIX TEXHOJIOTHH IIOJYyYEHHs INOPOIIKOBBIX IMPOAYKTOB M
MaTepuaJioB  METOJOM  pACHBUIMTENIBHOW CYIIKM W OpraHu3alus  UX
IIPOMBINUIEHHOIO  IIPOU3BOJACTBA  JIOJDKHBI  OCHOBBIBATBCS HA  3HAHUSAX
0COOEHHOCTEN M 3aKOHOMEPHOCTEN KMHETUYECKHX XapaKTEPUCTUK PACTBOPOB H
00€3BOKHUBAIOLINXCS CYCIICH3H.

JIns uccnenoBaHnsl KHHETHYECKUX 3aKOHOMEPHOCTEN CYIIKH €IMHUYHBIX
Karemb )XKUJIKUX cucTeM B oToke Tersionocutens B UTTO® HAH Ykpaunst 611
CO3J1aH CIEUHUAIBHBIA CTEH/, KOTOPBIM IPEACTABISAET MOJAEIb CUCTEMBI «KAILIs-
naporasoBas cpeaa», TIIe Ipouecc O00€3BOKHUBAHUSA Kallelb pPacTBOPOB
COIPOBOKJIAECTCSI PErucTpalyed WX TEMIEPaTypbl BO BPEMEHM — 3alMUCHIO
TEPMOIpaMM, HUACHTU(PUKAIUS KOTOPBIX IO3BOJIAET YCTAaHOBUTH  KJIacc
MaTEepUajIoB Kak OOBEKTOB CYIIKH.

Crenpn sBnsercds MHOTOQYHKIMOHAJIbHBIM. C IOMOLIBIO ONTHYECKOU
CUCTEMBl IPOBOJUTCS KUHOCBEMKa Ipolecca O0O€3BOKHMBAHUA  Kallejb
PacTBOPOB, YTO OCOOEHHO BAXKHO JJIsi BBICOKOBA3KUX MPOJYKTOB, JUIsl KOTOPBIX
XapaKkTepHO B CTAJAUM KHUIIEHUS PE3KOE€ MHOIOpa3oBOE€ H3MEHEHUE O00BEMOB
Karesb U MOJTy4YeHHe YacTull 0onblnx pazmMepoB. Kpome Toro, npeaycmorpeHa
OLICHKA pa3sMEpOB  Kalelb-4acTUL, W3Y4YEHUE TEPMOIUIACTUYECKUX W
aJr€3MOHHBIX CBOMCTB BBICYHIEHHBIX YaCTHL.

HccnenoBanusi HOBBIX OOBEKTOB pPACIBUIMTEIBHONM CYIIKH TpeOyeT
COBPEMEHHOT0 TOJXO0Ja M MOJIEPHM3AIMM CTEHJIAa W METOAUKH OO0pabOTKH
MOJIyYEHHBIX JaHHBIX.



Ileny paboTHl cocTOsIa B MOJEPHU3ALMU M MEPEOCHACTKE CTEHIA C
3aMEHOM yCTapeBIIMX MPUOOPOB HAa COBPEMEHHBIC ISl YIYUIIEHUS YCIOBUH
IIPOBEJICHUSI OTIBITOB U 00OPAa0OTKHU MOIYYEHHBIX IKCIIEPUMEHTATBHBIX JaHHBIX.

JlenTouHass KuUHOKamepa OblJa 3aMEHEHa Ha HUPPOBOM MHUKPOCKOIL,
KOTOpPBIM TpaHCIUPYET H300paK€HUE TepMOoMapbl C Karuled Ha MOHMTOP
KOMITBIOTEPA U pa3peliaeT ¢ MOMOIIbIO CHEIUATbHOW MPOrpaMMbl MPOBOAUTH
BU/JIE03aIUCH MpoIiecca.

B 00HOBIIEHHOM BHJIe aBTOMAaTHYECKasl 3aITUCh U3MEHEHHS TEeMIIEPATyPhl
KareJib paCTBOPOB U CYCIICH3UH B Ipoliecce 00E3BOKUBAHUS OCYIIECTBIISICTCS C
MOMOIIBIO ITU(POBOTO pETrUcTpaTOpa TEMIIEPATyphl, YTO MO3BOJSET MOJIYyYaTh
TEpPMOIpaMMBbI Mpolecca CylKd HenocpeAcTBeHHO Ha IIK u cokpaTuTh Bpems
ux 00paboTKH.

KomnploTepHOE  HAKOIJIEHWE CTATHCTHYECKUX AKCHEPUMEHTAIbHBIX
JIAHHBIX U UX CUCTEMATHU3aIMs YCKOPSET MPOIEeCcC 0TOOPA ONMBITHBIX JaHHBIX TS
MOCTPOCHUSI KUHETHUUYECKUX 3aBUCUMOCTEH, COJEHUCTBYeT 0oJiee€ TOYHOMY HX
CPaBHUTEIIBHOMY aHAJIM3y U OMPEACIICHUIO PAllMOHAIBHBIX PEXXUMOB IMpoIecca
CYIIKH PaCIbUICHUEM.

Bovi6oovl. MopepHuszanuss W MEPEOCHAIICHUE HKCHEPUMEHTAIBLHOIO
CTEHJa JUIsl MCCJIEAOBaHUS Mpollecca CYHIKH €AMHUYHBIX Kalelb KUJIKUX
CUCTEM B IOTOKE HArpeToro TEIUIOHOCUTENS CHOCOOCTBOBAJIO YIYUYIIEHUIO
YCIIOBUM TPOBEACHUS MCCIECIOBAHUNA U TIOJYYCHHIO HAyYHO OOOCHOBAHBIX
pe3yJIbTaTOB HA COBPEMEHHOM YPOBHE.



