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1. Inceprauiiina po60oTa IpucBIYeHa JOCTiIKEHHIO (akesy po3Nuiy IJ1aBy Ha BUXOJi 3 KOP3UHU 06EPTOBOTO
BiOpaliliHOro rpaHyJ/sITOpa MiHepaJbHUX NOOPUB. BUpOOHNILITBO OOPUB peai3yeThCsl IPX BUKOPUCTAHHI
IPaHyJISITOPIB, CEPell PYXOMUX EJIEMEHTIB B SIKOMY, € KOP3MHA 3 OTBOPAaMU [JIs IJIaBy. BUKOpUCTaHHS TaKOro
00J1aJHAaHHS A€ MO>KJIMBICTh OTPMMAaHHSI MOHOJIMCIIEPCHUX I'PaHyJl MiHepayibHUX J06puB. TeopeTnyHa YacTUHA
POOOTH MiCTUTb TEOPETUYHI JOCiKEHHS MO0 JLiaMeTpy (akesy po3nuiy Ha BUXO[li 3 KOP3MHU 06E€PTOBOTO
BiOpalliliHOTO TpaHyasTOpa. 30KpemMa, po3pobieHa MeTOMKa pO3paxyHKy fiaMeTpa ¢dakesy rpaHyJs Ha BUXO[I 3
kop3uHu OBT, mo ob6epTaeThCs, IpY HASBHOCTI AEKIIBKOX M1apasesbHo npamowoynx OBI'y ofHil rpanyssauiiHifA
GamrTi. [JaHa METOAMKA € BOKJIMBOIO 3 TOYKHU 30PY po3TallyBaHH4 Kisibkox OBT B ogHiii 6amTi. Llum
XapaKTEePU3Y€EThCsl HEJONYIEHHSI IEPEXPELIEHHS (paKesliB rpaHyl, o NPUBOIUTE [0 MOTipLUIEHHS
MOHOJMCIIEPCHOIO CKJIAAy IPAHYJIALINHOIO IIPOAYKTY. Y XO[i TEOPETUYHUX AOCIIIKEHD BU3HAYEHO 3aJIEXKHICTD

3MiHM THUCKY Y KiJIbLIeBOMY IIPOCTOPi MK HEPYyXOMUM NAaTPyOKOM YBOZY ILJIaBy Ta BHYTPILIHbOIO [TIOBEPXHEIO



KOP3UHH, IO 00EPTAETHCS, Ta BUSHAUEHO, 110 OCHOBHE IiIBULIIEHHS THUCKY Bill 00€PTOBOrO PyXy KOP3UHU
BifOyBaeThCs B 06J1aCTi po3TauoBaHiii Ha 2 /3 paziiyca KOp3MHU. A BHACJIiZIOK BU3HAYEHHS 3MiHM KOJIOBOI IBUAKOCTI
I1JIaBa y BiJMIOBiZHOCTI 1,0 3MiHU pafiiyca y BHYTPIlIHbOMY IIPOCTOPi KOP3UHU BCTAHOBJIEHO, 1O 3a IBUIKOCTI 10 0,2
00/XB piivHa He 3a1il0e€ThCs B 06€pTOBUI pyX. [Ipy BUKOHAHHI €KCIIEPUMEHTAIBHOTO AOCiIKEHHS BUKOPUCTAHO
PsiI, METOZIB: CIIOCTEPEXKEHHS], BUMIPIOBAaHHS Ta 6€3M0CEPENHbO €KCIIEPUMEHT. [JaHMMU 3arajlbHOHAYKOBUMU
MEeTOJaMU 3[IiiCHEHO 3HSTTS [I0OKa3HUKIB pO3Mipy KpareJsib (MM) Ta po3Mipy dakesry po3nuiy (MM) Ha BUXO[i 3
KOP3UHM 00€PTOBOrO BibpaliliHOTO rpaHyJIsITOPa MIJIIXOM BUKOPUCTAHHS METO/Y BUMipIOBaHHS 3a IIOCTIHOTO
06€epTaHHS KOP3UHM IPaHyJIsITOPA, 10 BiTHOCUTBCS 6€3M0CePeIHbO METOAY €KCIIEpUMEHTY. MeTonamu
CIIOCTEpE>KEHHS Ta MTOPIBHIHHS 3a [lepebirom npoliecy rpaHysoBaHHS MIPY 3MiHi IapamMeTpiB MBUAKOCTI 06€pTaHHS
Kop3uHM rpanyssitopa (10-46 06/xB), yacToTU 30yiHNKA MEXaHIYHUX KoanBaHb (340-500 I'u) Ta piBHS cTOBNA
pinnnu (80-250 MM) peasnizoBaHO MOETANHUN €KCIIEPUMEHT. Y XOJli BUKOHAHHS €KCIIEPUMEHTIB JOCIIiIKyBaBCsl
po3Mip (akesry po3nuily Ha BUXOJli 3 KOP3MHU 00EPTOBOTO Bi6PaLiiHOTO rpaHy/sTOPA MiHEPaIbHUX 1OOPUB.
JocminKeHHs IPOBOAWIINCS 3i 3MIHOIO LIBUAKOCTI 06epTaHHs KOP3UHY 06€PTOBOroO BiOpaLilfHOro rpaHyssiTopa, a
TaKOX 3MiHM PiBHA CTOBIIA Pil'HU BCEPEAMHI HBOTO. TaKOX, Y XOZ1 €KCIIEPMMEHTIB BU3HAYEHO PO3Mip Kpaleb y
[IOTOLi CTPYMEHIB IJ1aBy Ha BUx0i 3 Kop3uHu OBT'. Pesysnbraramu I, II Ta Il excriepuMeHTiB, 110 rojaraau B
IOCTiIKeHHi po3Mipy ¢akesy pos3nuiy Ha Buxozi 3 kop3uHu OBI', BcTaHOBJIEHO 36ibiieHHs (haKesy po3nuily IJis
KOXKHOT'O €KCIIEPUMEHTY OKPEMO 3TiHO 3i 36i/1blIeHHSIM PiBHS CTOBIA PiIMHY BCEPENHI IPaHyIITOpa BiANOBIiIHO
80, 150 Ta 250 MM. B Xozi eKkcrieprMeHTiB BCTAHOBJIEHO 30ibIIeHHS (akesy PO3NUIy OKPEMO 3i 3MiHOIO IBUAKOCTI
06epTaHHS KOP3MHU 00€pTOBOro BibpaliltHOro rpanyssitopa no crynessm 10, 20, 30, 40, 46 06 /xB. KoxHe
IIOKPOKOBE 30iJIbII€HHSI IIBUAKOCTI 06epTaHHSI KOP3UHU 32 piBHs cToBma pinuau 80 MM (I ekcriepyumeHTajbHe
JOCJIiZIPKEHHS) IT0Ka3aso 36iblIeHHs po3Mipy dakesy posnuiy 3i 380 1o 425 mm. AHasnoriyHuM yrHoM 1T ta 111
eKCIIepMMEHTAJIbHI JOCTiKEHHS, 10 BiATIOBiany 361/IbIIeHHIO PiBHS CTOBIIA PifvHU BiAmoBinHO 10 150 Ta 250 MM,
[IpeJCTaBUIIY ITOKAa3HUKHU dakesy po3nuiy, o 3HaX0Ouancs B Mexkax 455 — 510 mm (g1 I ekcriepuMeHTanbHOro
mocaipxeHHs) Ta 530 - 570 mm (g5 111 excniepuMeHTaIbHOTO JOCHiIKeHHs). OTpUMaHi y X0[li MOZIeII0BaHHS
YMCJIOBi 3HAYEHHSI [171 TPAEKTOPIi pyXy KpaneJsib BiloOpakaloTbCsl BiATIOBIZHO 10 OCSIM SX Ta Sy SIK BifTIOBiTHO
rOpU30HTaJIbHA BEPTUKAJIbHA CKJIAJ0Ba TPAaeKTOPii pyxy Kparmi. [Ipu 3aaBaHHi HEOOXiZHOrO 3HAYEHHS
BEPTUKAJIHOI CKJIAIOBOI TPAEKTOPIi pyXy KpareJsb € MOXJIMBICTh HA BU3HAYE€HOMY PiBHi I10 BepPTUKaJi OTPUMAHHS
3HAUEHHS TPAEKTOPIi pyxy 110 ropu3oHTai. lle BpaxoBaHO NpH CIiBCTaBJI€HHI Pe3yJbTaTiB TEOPETUUHUX Ta
€KCIIEPMMEHTAIBHUX NOCIiIKeHb. OTPMMaHi Pe3y/IbTaTh (paKesy PO3NUTy OJHOYACHO CIIiBCTABJIEHO 3
[IOKa3HUKaMU BUTPATH pinuHu. s [ eKcriepuMeHTy Takui IoKa3HuK ckias 18 M3 /ron, oy Il ekciepumenty - 24
M3 /ron, nng III - 29 M3 /roz. Takum YMHOM, ITOKa3HUK po3Mipy ¢akesly posIuily, CIiBCTaBJI€HUN 3 TOKa3HUKOM
BUTpATH pigHyU ckaagas 21,1; 19 ra 18,3. BusHaueHHs1 po3Mipy KpalneJb 34ilICHEHO 3i 3MiHOIO YaCTOTU 30yJHAKA
MeXaHIYHMX KOJIMBaHb Mo cryneHsm 340, 370, 400, 430, 470, 500 I'u. OTpumaHi pe3ysibTaTu AOCIiIKeHHS Jai0Th
MOXUIMBICTb CTBEPIKEHHS 1110710 30i/IbIIIEHHS BifICTaHi Mi’K CTPyMEHSIMU I1JIaBy 32 YMOBHU 30iIbIlIeHHS PaKesy
PO3IMIy Ha BUXOZi 3 KOP3UHU 00€PTOBOro BibpaliliHOro rpaHysIsiTopa. 32 paXyHOK 30i/1bLIEHHS BiiCTaHi MiX
IAHMMU CTPYMEHSIMU 3MEHIIYEThCS BIpOTiHICTD iX epeciueHHs Mk co6010. TakoX, 36ibIIeHHs (pakesy po3nuiy
DA€ MO>KJINBICTb 301/IbLIEHHS IPOLYKTUBHOCTI €KCIIEPUMEHTAIbHOI YCTAHOBKY 32 HE3MIHHOI KiJIbKOCTi OTBOPIB B
KOP3UHi 06epTOBOTr0 Bi6palliiIHOrO rpaHyJIITOpa.

2. The thesis is devoted to the study of the spray plume of the molten liquid at the basket outlet of a rotating
vibrational granulator for mineral fertilizers. Fertilizer production relies on granulators, among the moving
components of which is a perforated basket designed for the molten liquid. The use of such equipment enables the
production of monodisperse mineral fertilizer granules. The theoretical part of the study contains theoretical
studies on the diameter of the spray plume at the basket outlet of a rotating vibrational granulator. In particular, a
specialized method has been developed to calculate the diameter of the pellet plume at the basket outlet of a
rotating vibrational granulator (RVG), considering the scenario where multiple operating vibrational granulators
operate parallel within a single granulation tower. This method is essential for the proper arrangement of multiple
RVGs within a single tower. It prevents the intersection of the pellet plume, which would otherwise lead to a
degradation of the monodispersity of the granulated product. Theoretical research has established the relationship



between pressure variation in the annular space between the stationary inlet nozzle and the inner surface of the
rotating basket. It has been determined that the main pressure increase due to the basket rotational motion occurs
in the area located at 2 /3 of the radius of the basket. Additionally, an analysis of the change in the circumferential
velocity of the molten liquid in relation to the radius within the basket inner space has shown that at rotational
speeds up to 0.2 rpm, the liquid is not involved in rotational motion. The experimental study was performed using
a range of methods, including observation, measurement and direct experiment. These general scientific methods
were used to measure the droplet size (mm) and the spray plume (mm) at the basket outlet of a rotating vibrational
granulator. Measurements were taken while maintaining a constant basket rotation speed, which is directly related
to the experimental method. A step-by-step experiment was carried out through observation and comparative
analysis of the granulation process under varying parameters: basket rotation speed (10-46 rpm), the excitation
frequencies of the mechanical vibration (340-500 Hz) and the liquid column height (80-250 mm). During the
experiments, the size of the spray plume at the basket outlet of the rotating vibrational granulator for mineral
fertilizers was studied. The study was conducted by varying the rotation speed of the basket of the rotating
vibrational granulator and adjusting the liquid column height inside it. Also, during the experiments, the droplet
size within the flow of molten stream at the basket outlet was measured. The results of I, Il and III experiments,
which focused on measuring the spray plume size at the RVGs basket outlet, showed a consistent increase in the
spray plume as the liquid column height inside the granulator increased to 80 mm, 150 mm, and 250 mm,
respectively. The experiments also demonstrated that the spray plume expanded with increasing basket rotation
speed, tested at increments of 10, 20, 30, 40, 46 rpm. In the experiment I, with a liquid column height of 80 mm,
each stepwise increase in basket rotation speed resulted in the spray plume increase from 380 mm to 425 mm.
Similarly, in the II and III experiments, where the liquid column height was increased to 150 mm and 250 mm,
respectively, the spray plume size ranged from 455 mm to 510 mm (for the II experiment) and from 530 mm to 570
mm (for the III experiment). Numerical simulations of droplet trajectory movement provide corresponding values
along the Sx and Sy axes, representing the horizontal and vertical trajectory components, respectively. By setting
the required vertical droplet trajectory component, it is possible to determine the horizontal movement trajectory
at a given vertical level. This is taken into account when comparing theoretical and experimental results. The
obtained spray plume data were simultaneously compared with the liquid flow rate measurements. The flow rates
were 18 m3 /h for the I experiment, 24 m3 /h for the II experiment, and 29 m3 /h for the III experiment. Thus, the
ratio of the spray plume size to liquid flow rate was 21.1, 19, and 18.3 for the I, Il and III experiments respectively
The droplet size was measured by varying the excitation frequency of mechanical vibration in increments of 340,
370, 400, 430, 470, 500 Hz. The obtained results allow us to state that an increase in spray plume size at the
granulator basket outlet leads to greater distance between individual molten streams. By increasing the distance
between these streams, the probability of their intersection with each other decreases.
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