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1. Po6oTa nmpucBsiyeHa OCIiIKeHHI0 MaCOOOMIHHOTO 06J1afHaHHS AJ1s1 abCOPOIINHNX Ta IEeCOPOLiHUX MTPOLeCiB
npu 6e3nocepeHbOMY KOHTAKTI ra3y i pijuH1 3 BUKOPUCTaHHSIM KOMOIHOBaHUX GJI0YHUX €JIEMEHTIB i3 3BasKE€HOIO
IapOTOAiGHOI0 HACATIKOIO, a TAKOXK BibLI ITMOOKOMY OIKCY LiX MPOLECIB, M0 € aKTyaJIbHUM 3aBJJaHHSIM XiMigyHO]
TexHOoJ0Tii. O6'€KTOM MOCJiIKEHHSI € TTPOIECH TiAPOANMHAMIKY Ta Macorepenadi Ha KOMOiHOBaHUX OJIOYHUX
€JIEMEHTAaX i3 3BaKEHOI0 apoIoi6bHOI0 HACaIKOI0 B KOJIOHHOMY arapari. [IpenMeToM JocifKeHb €

rizpoJrHaMivHi i MACOOOMIHHI XapaKTEPUCTUKY OJUHUYHOI 30HA KOHTAKTy B KOMOIHOBAaHOMY OJIOUHOMY €JIEMEHTI



i3 3BKEHOI0 ApONOoAiGHOI0 HACAJKOI0, 4 TAKOXK iX PEXKMMHI Ta KOHCTPYKTUBHI TapaMeTpu. B po6oTi BupimeHa
HAyKOBO-TIpaKTMYHA 337a4a 3 MifBUIeHHS e(EeKTUBHOCTI pOOOTH KOJIOHHUX aIlapartiB i3 IPOTUTEYiHUM pyxoM ¢a3
3aBISIKM CyMilllEeHHIO Ta KOMOIHYBaHHIO B OJHOMY anapari KiJIbkoX BU/IiB KOHTAKTHUX [IPUCTPOIB — PETyJISIPHUX Ta
HEpETYJISIPHUX, a TAKOX [IPY BUKOPUCTAHHI PEXXUMY PO3BUHYTOTO NICEBIO3PiI>)KEHHSI. ATlapaTy 3i 3BaKEHOI0
TIICEB03PIIHPKEHOI0 HACAIKOK MOXYTb OyTH BIOCKOHAJIEHI B HAINIPSIMKY 3HUKEHHSI €HEPrOBUTPAT, 110 € BaXKJIMBUM
IJIs TIpolieciB ouneHHs rasiB. Cepey 1iei KaTeropii 061aiHaHHS OKPEMO BUTIIISIOTHCSI KOMOIHOBaHI anapartu 3
PYXOMOIO HacaJKoIo, SIKi € CKJIAHUMU KOHCTPYKLISIMHU, 1110 TIO€IHYIOTh B CO0i eJleMeHTH 6apOOTaXKHUX anaparis Ta
anaparis 3 Tpuga3HUM ICEBIO3PiIPKEHNUM Ta30pifuHHNAM mapoM. by mpoaHasli3oBaHi CydacHi peryJispHi
HaCaJIKOBi CTPYKTYpH. PO3BUTOK peryysipHUX HACaoK iifie B HAIIPSIMKY CTBOPEHHSI CTPYKTYPOBaHMX HACaJOK 3i
CKJIaJHUMMU KaHaJlaMu [ [IPOXOAY ra3y i rop)poBaHOIO JMCTOBOIO TOBEPXHEID, 110 I03BOJIsIE PiIBHOMIPHO
PO3IOLINUTY PiIUHY i CTBOPUTH YMOBHU 117151 €(PEKTUBHOrO KOHTAKTy (a3 i 371iiCHEHHS IPOLIECYy MacOOOMiHy. B
SIKOCTi HaCcaJKu [1JIs1 allapartiB 3 [1CEBO3PiIKEHMM 1IapOM 3aCTOCOBYIOTbCSI HACAIKOBI Tijla pi3HOi popmu,
BUT'OTOBJIEHI 3 MaTepiasiB, CTIMKUX Y Bi[IOBIIHUX pOoOOYUX CEPELOBUILAX. 3 TOUKU 30py €HEProBUTpaT anapaTu
MTOBUHHI BOJIOTITY HU3BKUM TiipaBaiyHUM oriopoM. OgHUM 3 (GaKTOPiB, 10 BIJIMBAIOTh HAa 3HM)KEHHS TiJIpaBIiyHOTO
OTIOpY ra3y, € 3MEHIIEeHHS IiITbHOCTI pyXOMUX HACATKOBUX TiJl, IpY SIKiii, IIEpII 3a Bce, 3a6e3MevyeThes iX
iHTEHCUBHUY PyX Y BCbOMY 00CSI3i Iapy. 3 MeTOI0 3MEHIIEHHS €HepreTUYHUX BUTPAT Ha IIPOBEEeHHSI [IpoLiecy
MacooOMiHy JIOLiIbHO 3aCTOCYBaHHS PyXOMi HacaiKOBi Tijla 3 CiT4aCTUX MaTepiasliB, Taki MaTepiaiu NO3BOJISIOTh
BUTOTOBJISITY HACAJKU 3 BUCOKOPO3BUHEHOIO IIOBEPXHEI0 KOHTAKTY (a3, sIKi IPU LIbOMY MAIOTh HU3bKY HACUIIHY
mwinbHiCTh. OIHOYACHO 3MEHUIEHHSIM JOBXKUHMU OJIOKIB i3 HacagKaMu sKi MPalol0Th Y aKTUBHUX TiAPOIUHAMIYHIX
PEeKUMax JOCSTaeThbCs Oiblli 3HaueHHsI koeilieHTiB MacoBinmayi. B mpoijeci ekcriepuMeHTaIbHUX [TOCiIKEeHb
BHUKOPHCTOBYBAJIACSI METOJIU Bi3yasIbHOTO CIIOCTEPE>KEHHS IIOBEAiHKM TPUPA3HOi CUCTEMU BCEPEIMHI
KOMOIHOBAHOTO GJIOYHOTO €JIEMEHTY, METOZAMU iHCTPYMEHTAIbHUX BUMIpIOBaHb BU3HAYAJIU TiIpOIMHAMIYHI
XapaKTepUCTUKU. 17151 OLIHKY SIKICHOTO i KiJIbKICHOTO CcKjlamy cyMmillell BUKOPHUCTOBYBaIM MeTOAU Pi3NKO-XiMidHOTO
aHasnizy. I'padiuHe npencTaBieHHs Ta CTaTUCTUYHY OOpOOKY pe3yJIbTaTiB JOCTiIKEeHHS IPOBOAUIIN 3
BMKOPHCTaHHSIM METOiB MaTeMaTU4HOI CTATUCTUKY Ta IIPUKJIAITHOTO IPOrPaMHOro 3abe3nedeHHs. s
BU3HAYEHHS XapaKTePUCTHUK MAacOIEPEHOCY Ta BUBYEHHS (a30BOi MaCOBiAadi y po3Aisi npencTaBieHa yCTaHOBKA
L7151 MOCJIiZPKEHHS IIPOLIEeCiB MOIJIMHAHHS aMiaKy Ta JiecopOliii AioKCcUy BYTJIEelo B IIOTIK [OBITPsI HA KOMOGIHOBaHUX
0JI0YHUX €JIEMEHTax Ta oOpaHa METOJMKa 1711 06POOKY €KCIIEPUMEHTA/ILHUX JAHUX i OLiIHKY [TOXUOKYU BUMIpiB. B
po6OTI MpeCTaBeHi PE3yIbTaTh TEOPETUYHUX T EKCIIEPUMEHTAIBHUX IOCIII>)KEHb XapAKTEPUCTUK
rigponrHaMiKK 11711 KOMOIHOBaHOTO 6JI0YHOTO eJleMeHTy. Byiu Bu3HauyeHi 30HU Ta pexxuMu poboTu TpudasHoi
ra3opilMHHOI CUCTEMUY, SIKi BigPi3HSAIOTBCS Bif, HOCHimKeHuX paHime. OTpUMaHi 3aJ1e>XKHOCTI [J1s1 BUCOTU IIHHOTO
1Iapy, ripOAVMHAMIYHOrO ONOPY KOMOIHOBAHOTO 6JI0YHOTO €JIEMEHTY 1J1s1 BUBHAYEHHS pOO0YUX [1apaMETPiB HOBO]
KOHCTpPYKIii. PekOMeH0BaHa BUCOTA PO3TallyBaHHS CTabislizaaTopa Hajl OJIOTHOM Tapiniku. HaBeneHi piBHAHHS 1715
PO3paxyHKy BUCOTHU ra3opi'HHOTO LIaPY, riIpaBivHOro ONOPY, BiTHOCHO] IIIJILHOCTI ra30PiAMHHOrO Mapy sKa
XapaKTepu3ye ra30BMICT, IPUBEIEH] eMIIIpAYHi 3a71€XKHOCTI /1151 BU3HAYEHHS BeJIMYMHU OPU3KOBiIHECEHHS 117151
Pi3HUX peXHMiB PO60TU KOMOIHOBAHOTO 6JIOUHOTO €JIEMEHTY. [IprUBeieHi pe3yJibTaTu €KCIIepUMEHTAJIbHUX
IOCJIiIKeHb IIapaMeTpiB MacoOOMIHY IIpU poOOTi KOMGIHOBAHOTO 6JI0YHOTO €JIeMEeHTA i3 3aCTOCYBAHHSIM
crabinizallii. BusHaunny 3ae>xXHOCTI 17151 pO3paxyHKy e(eKTUBHOCTI poOOTH KOMOIHOBAaHOTO GJIOYHOTO €JIEMEHTY
Bifl, KOHCTPYKTUBHUX Ta PEKMMHUX NTapaMeTpiB. Kito4oBi cj10Ba: riipoguHamMika, MacooOMiH, KOMOIHOBaHUM
0JI04YHUI eJIeMEHT, CTabii3allis ra3opigHHOrO 1apy, CTabisizaTop, iIHTEHCMBHUI anapat, Tpru@asHa B3aeMois,
IipuyacTa Tapisika, TypOyisalis, pyxoMa Hacajzka, inTeHcudikaliis,, eneproedeKTUBHICTb, JeKapOOHi3aliisi, mpolecu
abcop6buii 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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VIII. 3aKkJII04Hi BiZoMOCTi
BsiacHe IIpi3Buine Im'sa I1o-6aTbKOBI

TOJIOBH paju

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acigaHHi

BignoBigasibHHUIA 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTparop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 3a peecTpallilo HAayKOBOIi

OisIIBHOCTI

Leitain Myciit AbpamoBu4

Lentnin Myciit AbpamoBrY

Penxo Kanid IOpiitoBuy

VKpIHTEI

FOpuenko TetsHa AHaTosiiBHA



