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Pedepar:

1. PoboTa nmpucBsiueHa JOCiIKeHHI0O MacCOOOMiIHHOTO 06J1afHAHHS 47151 a6COPOLIHUX Ta 1eCOPOLiHUX MPOLECiB
1pu 6e3nocepesHbOMY KOHTAKTi ra3y i piiuHu 3 BUKOPMCTaHHSIM KOMOIHOBaHUX OJI0YHUX €JIEMEHTIB i3 3BaXKEHOI0
IIAPONOIiOHOI0 HACAJKOI0, & TAKOX OisIbILI IIMOOKOMY OIKCY LiX IIPOLIECIB, 1110 € aKTyaJbHUM 3aBJAHHSIM XiMiuHO]
TexHos1orii. O6’€eKTOM JIOCIIPKEHHS € POLieCU rifpoAuHamiky Ta Macorepeadi Ha KOMOGIHOBAaHUX GJIOUHUX
eJIEeMEHTAaX i3 3BayKeHOI0 LIapOIIOi6HOI0 HACAAKOI0 B KOJIOHHOMY arapari. [[pegmMeTom focinkeHs €
rizponrHamiyHi i MACOOOMIHHI XapaKTepPUCTUKY OJUHUYHOI 30HM KOHTAKTy B KOMOIHOBaHOMY OJI0UHOMY €JIeMEHT]
i3 3Ba’K€HOI0 IAPOMNOiOHO HACAAKOIO, @ TAKOXK iX PEKMMHI Ta KOHCTPYKTUBHI NapaMeTpu. B poboTi BupimeHa
HAyKOBO-ITPaKTUYHA 33/1a4a 3 MiiBULIEeHHS €(PeKTUBHOCTI pO6OTH KOJIOHHUX aNapaTiB i3 NpOTUTEUiltHUM pyxoM ¢a3

3aBISIKM CyMillleHHIO Ta KOMOIHYBaHHIO B OJHOMY arapari KiJibkoX BU/iB KOHTAKTHUX [IPUCTPOIB — PEryJIsipHUX Ta



HEPETYJISIPHUX, 4 TAKOX [IPY BUKOPUCTAaHHI PEXXUMY PO3BUHYTOTO NICEBIO3PiI>)KEHHSI. ATlapaTy 3i 3BaXKEHOI0
IICEBIO3PiIKEHOI0 HACAAKOI0 MOXYTh OYTU BILOCKOHAJIEH] B HAIIPSIMKY 3HM)KEHHSI €HEPrOBUTPAT, L0 € BAXXJINBUM
IJis TIpolieciB ouuieHHs rasiB. Cepey 1iei KaTeropii 061aHaHHS OKPEMO BUTIAIOTHCS KOMOGIHOBaHI anapartu 3
PYXOMOIO HaCaJKoIo, SIKi € CKJIAHUMU KOHCTPYKLiSIMU, 10 IOE€IHYIOTh B CO0i €J1eMeHTH 6apOOTaKHUX anaparis Ta
amnaparis 3 Tpuga3HUM ICEBIO3PIIPKEHUM Ta30PifMHHNAM mapoM. by mpoaHasli3oBaHi CydacHi peryJspHi
HaCaJIKOBi CTPYKTYpH. PO3BUTOK peryysipHUX HacafokK iifie B HaIIPSIMKY CTBOPEHHSI CTPYKTYPOBaHUX HAcaJoK 3i
CKJIaJHUMMU KaHaJlaMU [171 [IPOXOAy ra3y i roppoBaHOIO JMCTOBOIO TOBEPXHEIO, 1[0 I03BOJIsIE PIBHOMIPHO
PO3IONINUTY PiIUHY i CTBOPUTHU YMOBHU 17151 €(PEKTUBHOIO KOHTAKTy (a3 i 3iICHEHHS IPOLIECY MacOOOMiHy. B
SIKOCTi HacaJIKy IJIsl allapaTiB 3 [1CEeBH03PiIKeHNM IapoM 3aCTOCOBYIOTHCS HACAAKOBI Tisla pizHOI popmu,
BUT'OTOBJIEHI 3 MaTepialiB, CTIMKUX Y Bi[IOBIAHUX pOOOYUX CEPELOBUILAX. 3 TOUKU 30py €HEProBUTPAT anapaTu
[IOBMHHI BOJIOAITA HU3bKUM TifipaBIiyHUM OIOpoM. OfHUM 3 (PAKTOPIB, O BIUIMBAIOTh HA 3HVDKEHHS TiApaBiliYHOTO
OTIOpY ra3y, € 3MEHIIEeHHS IiITbHOCTI pyXOMUX HACAaKOBUX TiJl, IpY SKiii, IIEpIl 3a Bce, 3a6e3MevyeThes iX
iHTEHCUBHUM PyX Y BCbOMY 00CS3i IIapy. 3 METOI0 3MEHIIEHHS] €HepreTUYHUX BUTPAT Ha IIPOBEJEeHHSI [IpoLiecy
MacooOMiHy JIOLiIbHO 3aCTOCYBaHHS PyXOMi HacaiKOBi Tijla 3 CiTYaCTUX MaTepiasliB, Taki MaTepiaaun JO3BOJISIOTh
BUTOTOBJISITY HACAJ KU 3 BUCOKOPO3BUHEHOIO IOBEPXHEI0 KOHTAKTY (a3, sIKi IPU LIbOMY MAIOTh HU3bKY HACUIIHY
WinbHiCcTh. OJHOYACHO 3MEHUIEHHSIM JOBXUHMU 0JIOKIB i3 HacagKaMH sKi MPaIo0Th Y aKTUBHUX TiAPOIUHAMIYHUX
peKUMax JOCSraeTbCsl 6isblli 3HaueHHsI KoedillieHTiB MacoBinnayi. B mpoijeci ekcriepuMeHTabHUX TOCiIKEeHb
BHMKOPHCTOBYBJIACSI METOJU Bi3yaJIbHOTO CIIOCTEPE>KEHHS IOBEAiHKM TPUPA3HOi CUCTEMU BCEPEIHI
KOMOIHOBAHOr0 6JI0YHOTO €JIEMEHTY, METOJAMU iHCTPYMEHTAIbHUX BUMIPIOBaHb BU3HAYAJIU TiIPOANHAMIYHI
XapaKTepUCTUKU. JIJ1s1 OLiHKM SIKICHOTO i KiJIbKICHOTO CcKjlafly cymilllell BUKOPUCTOBYBaIM MeTOAU Pi3NKO-XiMiYHOTO
aHanizy. I'padiuHe npencTaBaeHHs Ta CTAaTUCTUYHY OOpOOKY pe3yJIbTaTiB JOCiIKEeHHS IPOBOAIIN 3
BMKOPHCTaHHSIM METOMiB MaTeMaTUYHOI CTATUCTUKY Ta NIPUKJIAIHOTO IPOrPaMHOro 3abe3nedeHHs. s
BM3HAYEHHS XapaKTepHUCTUK MacollepeHOoCy Ta BUBUYEeHHs (a30Boi MacoBifnayi y po3zini npefcrasieHa yCTaHOBKa
L7151 JOCJIiZPKEHHSI IPOLIECiB MOIJIMHAHHS amiaKy Ta JiecopOliii AioKCUy BYTJIELO B IIOTIK [OBITPsI HA KOMOIHOBaHUX
0JI0YHUX €JIEMEHTAax Ta OOpaHa METOJMKA JJIs1 06POOKY €KCIIEPUMEHTA/IBHUX JAHUX i OLIHKY [TOXUOKYU BUMIpiB. B
pOO6OTI NIpecTaBIeHi Pe3yIbTaTh TEOPETUYHUX Ta €KCIIEPUMEHTAIbHUX JOCIiIPKEHb XapaKTePUCTUK
rizpofrHaMiKu 11711 KOMOIHOBaHOrO 6JI0YHOTO eJleMeHTY. Byiu Bu3HauyeHi 30HU Ta pexkuMu poboTu TpudasHoi
ra3opilMHHOI CUCTEMU, SIKi BiPi3HSIOTBCS Bif, HOCHiIKeHUX paHime. OTpUMaHi 3aJ1€XKHOCTI [J1s1 BUCOTHU IIIHHOTO
mapy, riipoiMHaMi4YHOro ONOpPy KOMGIHOBAaHOTO GJIOUHOTO €JIEMEHTY J1J11 BUSHAYEHHSI pOO0YMX ITapaMeTpiB HOBOI
KOHCTPYyKLii. PekOMeH0BaHa BUCOTA PO3TallyBaHHS CTabilizaaTopa HaJl IOJIOTHOM Tapisikyu. HaBeneHi piBHAHHS 115
PO3paxyHKy BUCOTHU ra3opiJHHOrO LIapPY, riApaBIivHOro ONOPY, BiTHOCHO] IIJILHOCTI ra30PiAMHHOrO Mapy sKa
XapaKTepU3ye ra30BMICT, IPUBEEH] eMIIIpAYHi 3a71€XKHOCTI [1J151 BU3HAYEHHS BeJIMYMHU OPU3KOBiIHECEHHS 117151
pi3HUX peXMMIB pOOOTH KOMOIHOBAHOTO 6JIOYHOTO esleMeHTy. [IpuBeieHi pe3yIbTaT €KCIIepUMEHTAIbHUX
IOCJiIKeHb IapaMeTpiB MacooOMiHy IIpU poOOTi KOMGIHOBAHOTO 6JI0YHOTO eJIeMEeHTa i3 3aCTOCYBAaHHSIM
crabinizallii. BusHaunM 3a1€KHOCTI [7151 PO3paxyHKy e(eKTUBHOCTI po60TH KOMOIHOBaHOTO GJIOYHOTO €JIEMEHTY
BiJl, KOHCTPYKTUBHUX Ta PEKMMHUX NTapaMeTpiB. Kito4oBi cj10Ba: riipoguHamMika, MacooOMiH, KOMOIHOBaHUM
0JI0YHU eJIeMeHT, cTabii3alisi ra3opifnHHOrO mWapy, cTadinizatop, iHTeHCUBHUI anapat, TpudasHa B3aeMofid,
IipuyacTa Tapisika, TypOyisalis, pyxoMa Hacajka, inTeHcudikaliisi, eHeproedeKTUBHICTb, JeKapOoHi3aliisi, mpolecu
abcop6b1ii Ta mecopobuii

2. The work is devoted to the study of mass transfer equipment for absorption and desorption processes in direct
contact of gas and liquid using combined block elements with a weighted spherical nozzle, as well as a more in-
depth description of these processes, which is an urgent task of chemical technology. The object of research is the
processes of hydrodynamics and mass transfer on combined block elements with a weighted spherical nozzle in a
column apparatus. The subject of research is the hydrodynamic and mass transfer characteristics of a single
contact zone in a combined block element with a weighted spherical nozzle, as well as their regime and design
parameters. The work solves the scientific and practical task of increasing the efficiency of column apparatuses
with countercurrent movement of phases due to the combination and combination of several types of contact
devices in one apparatus - regular and irregular, as well as when using the advanced fluidization mode. Apparatus



with a weighted fluidized nozzle can be improved in the direction of reducing energy consumption, which is
important for gas purification processes. Among this category of equipment, combined devices with a moving
nozzle stand out separately, which are complex structures that combine elements of bubble devices and devices
with a three-phase fluidized gas-liquid layer. Modern regular attachment structures were analyzed. The
development of regular nozzles is in the direction of creating structured nozzles with complex channels for the
passage of gas and a corrugated sheet surface, which allows to evenly distribute the liquid and create conditions
for effective contact of phases and implementation of the mass transfer process. As nozzles for devices with a
fluidized bed, nozzle bodies of various shapes are used, made of materials stable in the corresponding working
environments. From the point of view of energy consumption, the devices should have low hydraulic resistance.
One of the factors affecting the reduction of the gas hydraulic resistance is the decrease in the density of the
movable nozzle bodies, which, first of all, ensures their intensive movement throughout the entire volume of the
layer. In order to reduce energy costs for carrying out the mass transfer process, it is advisable to use mobile
nozzle bodies made of mesh materials, such materials allow the production of nozzles with a highly developed
phase contact surface, which at the same time have a low bulk density. At the same time, by reducing the length of
blocks with nozzles that work in active hydrodynamic modes, higher values of mass transfer coefficients are
achieved. In the process of experimental research, methods of visual observation of the behavior of the three-
phase system inside the combined block element were used, hydrodynamic characteristics were determined by
instrumental measurement methods. Methods of physical and chemical analysis were used to assess the qualitative
and quantitative composition of mixtures. Graphic presentation and statistical processing of research results were
carried out using methods of mathematical statistics and application software. In order to determine the mass
transfer characteristics and study the phase mass transfer, the section presents an installation for researching the
processes of ammonia absorption and carbon dioxide desorption into the air flow on combined block elements and
the chosen technique for processing experimental data and estimating the measurement error. The paper presents
the results of theoretical and experimental studies of the characteristics of hydrodynamics for a combined block
element. Zones and modes of operation of the three-phase gas-liquid system were determined, which differ from
those studied earlier. Derived dependencies for the height of the foam layer, hydrodynamic resistance of the
combined block element to determine the operating parameters of the new design. The recommended height of
the stabilizer above the plate. Equations for calculating the height of the gas-liquid layer, hydraulic resistance, the
relative density of the gas-liquid layer that characterizes the gas bridge are given, and empirical dependences are
given for determining the amount of splashing for different modes of operation of the combined block element.
The results of experimental studies of mass transfer parameters during the operation of a combined block element
with the use of stabilization are given. We determined the dependences for calculating the efficiency of the
combined block element on structural and mode parameters. Key words: hydrodynamics, mass transfer, combined
block element, gas-liquid layer stabilization, stabilizer, intensive apparatus, three-phase interaction, perforated
plate, turbulation, moving nozzle, intensification, energy efficiency, decarbonization, absorption and desorption
processes
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