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1. T'anpay C.C. l'ippognHaMika y rpaHyJIITOpax i3 CEBAO3PIIKEHMM IapOM IIPU O EeP>KaHHI OpraHo-MiHepaIbHUX
no6pus. — KeamidikaniiiHa HaykoBa po60Ta Ha ITpaBax pyKonucy. /lucepratist Ha 3400y TTsI HAQyKOBOTO CTYIIEHS
KaHaujaTa TeXHIYHUX HayK 3a crenianbpHicTio 05.17.08 - npouecu ta o61aiHaHHS XiMiuHOI TexHoJIorii. —
HaujoHasnbHuM TEXHIYHUI YHIBEPCUTET YKpaiHU «KniBCbKUM MOJIITEXHIYHUI iHCTUTYT iMeHi Irops CiKOpCbKOro»,
MOH Vkpainu, Kuis, 2018. [lucepTrauiitHa po60oTa CIpsIMOBaHa Ha BUPILIEHHS BaXXJIMBOi HAYKOBO-TEXHIYHOI 3a7a4i —
igBUIIEHHS e(PEeKTUBHOCTI NpolLecy ojep>KaHHS iHHOBALiHUX TPaHy/IbOBaHMX OPraHO-MiHepaIbHUX JOOPUB
HEOOXiIHMX J11 BIIPOBA)KEHHS PUHIMIIB Pal[iOHaJIbHOTO 3€MJIEKOPUCTYBaHHS LIJIIXOM 3aCTOCYBaHHS
HEOJHOPIJTHOIO IICEBNO3PiIP)KEHHS B aBTOKOJIMBAJIbHOMY peXUMi. TeopeTUYHO OOIPYHTOBAHO Ta
€KCIIEPUMEHTAJIbHO JOBELEHO, 10 3aCTOCYBaHHA HEOIHOPIZHOIO CTPYMEHEBO-ITYJIbCALITHOIO IICEBIO3PIIKEHHS Y

aBTOKOJIMBAJILHOMY PEXXMMI IIPY 3HEBOJHEHHI Ta rPaHy ALl CKIaQAHUX PiIKAX FeTePOT€HHUX CUCTEM CYTTEBO



nifBUILYy€e iIHTEHCUBHICTb OUPY3iHO-KOHTPOJIbOBAHUX MTPOLECIB IPU 30€PEKEHH] CTilIKOI KIHETUKY IIPOLIECY.
BcTaHOBJIEHO 3aKOHOMIPHOCTI Iepexony 6ap60TasKHOTO TilpOAMHAMIYHOTO PEXXUMY IICeBI03PiIKeHHS 10
HEOJIHOPiZTHOTO aBTOKOJIMBAJILHOTO Ta paljiOHaJIbHI MEXi 10T0 iICHYBaHHS. 3alIpONIOHOBAHI KpUTEPIi OLIiHKY SIKOCTi
rifpoJMHaMiK1 B aBTOKOJIMBAJIbHOMY PEXKUMi CTPYMEHEBO-TIYJIbCAL[iiHOTO NICEBIO3PiI>KEHHS Y BUIJISA] (PYHKLII
BTPAT SIKOCTI IigpOogyHaMIKK Ta iHIEKCY AUHAMIYHOI SIKOCTI IipogHaMIKY, 110 4O3BOJISIE BUSHAYUTYU TEXHOJIOTIYHI
napaMeTpHy, NpY SIKUX MiHIMi3yeTbCsl pU3UK YTBOPEHHS 3aCTiMHUX 30H Ha pobouunx nosepxHsx I'PII, mo ninuirye
CTilKiCTb NIpOLieCiB rpaHyJIsLii i3 3acToCcyBaHHSIM TEIJIOHOCIS 3 Temnieparypolo 6isbiie 300 oC. BusHaueHO yMOBU
iCHYBaHHS aBTOKOJIMBAJILHOTO PEXXUMY CTPYMEHEBO-TIyJ/IbCALifHOTO NICEBI03PiIKEeHHS, SIKi 3a0€3M1e4yI0Th iHIeKC
IVHaMiYHOI SIKOCTI rimpoguHamiky ist = 0,85 17151 yaCTUHOK MaTtepiasy B Jiala30Hi 3Ha4YeHb €KBiBaJIEHTHOTO
niametpa 1,5 < de < 4,0 mm. BcTaHOBJIEHO QYHKIIIOHA/IBHY 3aJI€5KHICTB 11OTO ITapaMeTpa Bifj rigpoarHamMiuHOro
pPeXUMy pPyxy TeIlJIoHOCis B winnHax ['PII, 4ucia nceBno3pifKeHHs Ta AUCIEePCHOrO CKIIANy Wapy 3€pPHUCTOTO
Marepiasy. Y3araJpHEHHS €KCIIepUMEeHTAJIbHUX JaHUX IIPOBEIEHO Y BUTJISAA] PYHKLIOHATBHUX 3aJ1€KHOCTEN
4aCTOTH MyJIbCallill IIapy 3€pPHUCTOrO MaTepiaiy Ta iHAeKCy epeMillyBaHHS Bifl YMCla ICEBIO3PiIKEHHS i
IVYCIIepCHOro cKiaay mapy i3 1,5 < de < 4,0 MM Ipu 3aCTOCYBaHHI CTPyMEHEBO-ITyJIbCALIIHOTO IICE€BIO3PIIKEHHS Y
aBTOKOJIMBAJILHOMY PEXMMI i3 BifHOIEHHSIM BUCOTH ITPO60I0 (pakesa z¢p 0o BUCOTU Hepyxomoro mapy HO -
zd/HO < 0,5. TlepeBipka fOCTOBipHOCTI Pi3nyHOi Ta MaTeMaTUYHOI MOZesIel IPOBOIMIIACh Ha MiJIOTHIM yCTaHOBLI
IIPU OCJIiIPKeHH] KiHeTUKM NPOLeCy rPaHy/I0BaHHS OpraHO-MiHepabHUX NOOPUB HAa OCHOBI CyJIb(aTy aMOHilo,
COHSIIIHUKOBO] 30711 Ta F'YyMiHOBUX IOMIIIOK. Pe3ysibTaTu JOCIiI’KEeHb [TOKa3aJy, 10 3aCTOCYBAaHHS HEOIHOPiIHOrO
IICEBIO3PiKEHHS Y aBTOKOJIMBAJIbHOMY PEKMMi JO3BOJISIE, IOHAMMeHIIe, Y 1,5 pa3u migBuImuTy MuTome
HaBaHTa)KeHHSI [I0BEPXHI IIapy 3a BOJIOTOI0, TIOPIBHSHO i3 6apO0TaXKHUM PEXKUMOM IpyU KoedillieHTax rpanyssii o >
90 %. OpepsxkaHuii rpaHyIbOBAaHUM NIPOAYKT Mae cpepo-11ozi6bHy GpopMy i3 IOMAPOBOIO CTPYKTYPOIO 3
€KBiBaJIEHTHUM JjiaMeTpoM 2,5 MM Ta MilHicTio 16 H Ha rpanysy, mo B 1,6 pa3u nepesullye Ai0unii HopMartus. [Ipu
IIbOMY 3arajibHa BUCOTa IIapy MyJbCaliliHo 36iibuIyBasacsk y 1,7...2,0 pasy, BiTHOCHO BUCOTU Hepyxomoro mapy HO
i3 BiITIOBiIHUM MIPONIOPLIMHUM 30ibIIEHHSM IOTEHLiHOi eHeprii. [Ipy bOMY JOCITHYTO KOoeQillieHT
nepeMilleHHs mapy B ofHOMY LKl — 70 % Ta iHAeKc AMHAMIYHOI SIKOCTi rifpoanHamiku is120,85. JJoCTOBipHICTDb
PO3p0O6JIEHOr0 METOLY OLHKU SKOCTI IpOJMHAMIYHOTO PEXXUMY [1CEBIO3PiIKEHHS MiITBEPAKEHO BiICYyTHICTIO
3aCTiliHMX 30H MaTepiany Ha pobouunx nosepxHsx I'PII npu 3acTocyBaHHi B peasbHUX poLiecax rpaHyJsLii
TEIJIOHOCIA i3 Temniepatypolo 1o 300 oC. KinrouoBi cioBa: opraHo-MiHepasibHi 106pyBa, rpaHyJIsiLlisl, HEOLHOPiAHE

HCCB,ILOBpi,E[)KeHHH, aABTOKOJIMBaJIbHUM pPexum, pi;u(a reTeporeHHa CucCTema.

2. Haidai S. Hydrodynamics in fluidized bed granulators when obtaining organic-mineral fertilizers. - Qualification
scientific work on the rights of a manuscript. The dissertation for the scientific degree of candidate of technical
sciences (for the Ph.D.), specialty 05.17.08 - processes and equipment of chemical technology. - National Technical
University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute" of the Ministry of Education and Science of
Ukraine. Kyiv, 2018. The dissertation is dedicated to solving the important scientific and technical problem -
increasing of efficiency of the process of obtaining innovative granular organic-mineral fertilizers that are
necessary for the implementation of the principles of rational land use through the application of non-uniform
fluidization in auto-oscillating mode. The efficiency of application of non-uniform fluidization in an auto-
oscillating mode in the process of dehydration and granulation of liquid heterogeneous systems is theoretically
substantiated and experimentally proved. The regularities of the transition of the bubbling hydrodynamic mode of
fluidization to the non-uniform auto-oscillating and rational limits of its existence are established. In the work are
proposed the criteria for assessing the quality of hydrodynamics in the auto-oscillating mode of jet-pulsed
fluidization in the form of a function of loss of a hydrodynamics quality and the index of dynamic quality of
hydrodynamics, which allows to determine the technological parameters, which minimizes the risk of formation of
stagnant zones on the work surfaces of the gas distributing device, which increases the stability of granulation
processes with the use of heat carrier with a temperature of more than 300 oC. The conditions of existence of an
auto-oscillating mode of jet-pulsating fluidization, which provide the index of dynamic quality of hydrodynamics
iquality = 0,85 for solid particles in the range of values of equivalent diameter 1,5 < de < 4,0 mm are determined.
The functional dependence of influence of the hydrodynamic mode of heat carrier movement in the slits of the gas



distributing device, the number of fluidization and the dispersion of a bed of granular material on the dynamic
quality of hydrodynamics is established. The generalization of an experimental data is carried out in the form of
functional dependences of the frequency of pulsations of granular material bed and the index of mixing of a
fluidized bed on the number of fluidization and the dispersion of bed from 1,5 < de < 4,0 mm in the application of
non-uniform jet-pulsating fluidization in an auto-oscillating mode with the ratio of a height of the torch of a jet zd
to a height of the fixed bed HO - z¢ /HO < 0,5. The verification of the reliability of physical and mathematical
models was carried out at the pilot plant during the study of the kinetics of the process of granulation of organic-
mineral fertilizers based on ammonium sulfate, sunflower ash and humic impurities. The results of the
experimental studies have shown that the use of the non-uniform fluidization in an auto-oscillating mode allows to
increase the specific load of the bed's surface over moisture in 1,5 times compared to the bubbling regime with
granulation coefficients o = 90 %. The obtained granular product is with spheroidal shape with a layered structure
with an equivalent diameter of 2,5 mm and a strength of 16 N per granule, which is in 1,6 times bigger than the
current standard. At the same time, the total height of a bed was pulsatingly increasing in 1,7 ... 2,0 times, relative
to the height of the fixed initial bed HO with the corresponding proportional increase of potential energy. At the
same time, the coefficient of the bed of material displacement in one cycle is reached to 70 % and the index of
dynamic quality of hydrodynamics is iquality > 0,85. Reliability of the developed method for assessing the quality of
the hydrodynamic mode of fluidization is confirmed by the absence of stagnant zones of solid particles on the
working surfaces of the gas distributing device when applied the heat carrier with a temperature up to 300 °Cin a
real processes of granulation. Key words: organic-mineral fertilizers, granulation, non-uniform fluidization, auto
oscillation, liquid heterogeneous system.
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