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Pedepar:

1. Incepraniiina po60Ta IpUCBIYeHA JOCTIIKEHHIO TEIIJIOMACOOOMIHHOTO 061afHAHHS [J1s1 COPOLHUX IIPOLIECiB
1pu 6e3nocepesHbOMY KOHTAKTi ra3y i piiuHu 3 BUKOPUCTAaHHSIM KOMOiHOBaHMX 6JI0KOBUX TapiTdyacTO-HACAIOYHUX
araparax, a TaKoX OiJIbII IJIMO0KOMY OIMCY LIbOTO IIPOLECY, L0 € aKTyaJbHUM 3aBAAHHSIM XiMi4HOI TEXHOJIOTI.
ByJ10 3anponoHOBaHO B CeNapauiiHuii IPOCTip MiXK IPOBAJIbHUMU TapiIkaMU IIOMICTUTH CIIE€LiajibHi cernaparopu,
L7151 3MEHIIEHHS IIKiJINBOro BIJIMBY OpU3KOYHECEHHS Ha e(eKTUBHICTh IIPOBaJIbHUX Tapijsiok. Taki cenapaTopu
IIPaLOIOTh Y SIKOCTi CTabii3aTopiB iHHOTO apy MpY pOOOTi anapary y pO3BUHEHOMY 6apOOTa)KHOMY peKuMi, a
TaKOX CaMi € JOJAaTKOBOIO 30HOIO KOHTAKTy (pa3 TOMY IEPCIEKTVBHUM HAIPSIMKOM € BIIPOBAI>)KEHHSI CYyMIlIEeHUX Ta
KOMOIHOBaHMX B OZHOMY arapari TapiyidacTUX Ta HACAIKOBUX KOHTAKTHUX IIPUCTPOIB. 3a paxyHOK IIbOI'O MOXKHA
niABUIIMTY €(PEeKTUBHICTb Ta IHTEHCUBHICTD NIPOLECIB PO3JiNIeHHS, YHUKHYTH OPU3KOBIIHECEHHSI PiJUHY Y BXXe
IiI0UMX KOJIOHHUX TEINJIOMAacOOOMIHHUX anaparax. Y gucepralii HaBeieHi po3po6ieHi MofeJli B3aeMOZii IIOTOKIB y
KOMOIHOBaHMX GJIOYHUX TapilYaCTO-HACAAKOBUX IIPUCTPOSIX, IO 1030JII0Th BUSHAUNTH TifpOINHAMIYHI
[IOKa3HUKY Ta XapaKTePUCTUKY IIPOIieCy. 3alpollOHOBAaHO MeXaHi3M popMyBaHHS (Pa3oBUX [IOTOKIB y 6JI0YHOMY
KOHTaKTHOMY €JIEMEHTI; 0yJI0 BUSIBJIEHO iCHYBAaHHSI KiJIbKOX 30H ra3opifguHHoi cucteMu. I1if yac ¢pisnynux
MOJIeII0OBaHb OyJIM BU3HAYEHI TifpOAHAMIYHI XapaKTEPUCTUKY Ta TPAaHUYHI PESKUMU POOOTU KOHTAKTHUX CEKLIiM.
OTpuMani 3a71€3KHOCTI BUCOTHU MIHHOTO LWAPY, riApOoJMHAMIYHOTO ONOPY KOHTAKTHOI CTYIIEH] 11711 BUBHAYEHHS
OCHOBHUX POOOYMX ITapaMeTpiB AaHOi KOHCTPYKLil KOJIOHHOTO anapary 3 KOMOiHOBaHUMM KOHTaKTHUMU
esleMeHTaMuU. BCcTaHOBJIeHO, 10 AipyacTi TapiJKu IPOBaJIbHOTO TUILY CEPEHBOTO BiJIbHOTO IEPETUHY IIPALIOI0Th
6inbII CTiMIKO, HDK TapisIKu IPOBaJIbHOTO TUITY i3 MEHIIUM BiJIbHUM NepeTuHOM. OOGIpyHTOBaHI KOHCTPYKTUBHI
[IpM3HAKu CTabini3aTopiB MiHHOTO Mmapy, HEOOXiAHI IJ1s1 JOCSITHEHHS BUCOKOTO CTyIIeHs Po3ZisieHHs. BcTraHoBIeHa
BMCOTA pPO3TalllyBaHHS CcTabijnizaTopa Haj, [10JI0OTHOM Tapisiiku y mianasoHi 100-120 mm. [TokasaHo, 110 npu
3aCTOCYBaHHI CTabisi3aTOPiB MIHHOrO MApy ra30BMICT Ha KOHTAKTHIl CTyII€Hi CKOPOUYY€EThCS, 1O IPU3BOAUTD 1O
6inb cTabinbHOI Ta piBHOMIpHOI pO6OTH anapaty. B po6oTi npencraBnieHo MexaHi3M OPU3KOBiIHECEHHS B
KOMOIHOBaHOMY KOHTaKTHOMY €JIEMEHTI Ta NIpUBeIeH] eMIIipUYHi 3a71€)KHOCTI /1151 BU3HAYE€HHS BeJINYUHU
OpusKoBinHeceHHs. HaBeieHi piBHSIHHS [1J151 PO3PaxyHKy HMKHBOI Ta BEPXHBOI MeXi poOOTH KOMOIHOBAaHOTO
KOHTAaKTHOTO ejleMeHTy. Ha nifcrasi pisuHOro MoAie110BaHHS 0yJI0 BUSHAYEHO 3aJI€5KHOCTI [1J1s1 PO3PAXyHKY
ePeKTUBHOCTI PO60TH KOMOIHOBAaHOI'O KOHTAaKTHOTO €JIEMEHTY Bifl PE’KUMHUX Ta KOHCTPYKTUBHUX I1apaMeTpiB, sIKi
aJIeKBaTHO OIMCYIOTh IIPOLECH, 11O CIIOCTEPIraJnucCh NPU €KCIIEPUMEHTAIBHUX JOCIIIPKEHHSX, Ta ITIOKA3YyIOTh
IOCTaTHbO BUCOKY KOPEJISLIO i3 eKCIIepUMEHTAIbHUMU JAHUMU B Mekax 5-20%, 3anporoHOBaHO BIOCKOHAIEHUN
KOMOIHOBaHMMU TapildaCTO-HACAIKOBUMU KOHTAKTHUMU CEKIIisIMU anapat Jijis IPOMUBAHHA ra3y koyioH [ tall 'y
BMPOOHUIITBI KaJIbIIMHOBAHOI COM, @ TAKO>K BUKOPUCTAHHSI NOCII)KEHNX KOHCTPYKIiN y cKpybepax AJist
VJIOBJIIOBAHHS NIy 200 OpraHiuHUX PEYOBUH. B IpoMucIoBUX yMOBax NIpY MOZEPHi3allii 1il041X TeXHOJOTIYHUX
JIiHi} BUPOOGHULITBA KaJIbLIMHOBAHOI COM IIPY BUKOPUCTAHHI Pe3yJIbTaTiB JUCEPTALiliHOI po60TU 3alIpOIIOHOBaHA
CHCTEeMa OYMCTKY TEeXHOJIOTIYHUX ra3iB 3a06e3MeynTh CTyIiHb ouniieHHs Bif 96,4 — 99,0 %, a M0Ka3HUKY [IPOLIECy
cernapauii 6yoyTh BillIOBiIaTU BUMOTaM, sIKi HeOOXifHi A1 HaflilHOro QyHKIiOHYBaHHS TEXHOJIOTIYHUX JIiHil. Ha
OCHOBi BUKOHAHMX B POOOTi TEOPETUYHMX i EKCIIEPMMEHTAIBHUX OCIIiI)KEHb PO3PO0JIEHO HAYKOBO OOI'PYHTOBAHI
[IPaKTU4HI pEKOMEHAlil 10 IPOEKTYBAHHA Ta iHKEHEPHUX METOAVK 71 PO3PAXYHKY KOJIOHHUX arapariB i3
BHUKOPHCTaHHSIM OJIOYHUX TapilyacTo-HACAAKOBUX KOHTAaKTHUX €JIEMEHTIB Ha OCHOBI KOMOIHOBAaHOI'O IIPUHIUITY 3
METOIO MiiBUILIeHHS €(PEeKTUBHOCTI [IPOLECiB cenapallii Ta 3H>KEHHSI TiipaBJliYHOro OIOpY, 3 BUBHAUYEHHSIM
palnioHaIbHUX KOHCTPYKTUBHUX [1apaMeTPiB €JIEMEHTIB cenapaliliHuX CUCTeM. Pe3yibTaTd po60TH BIIPOBAAKEHI
IIpPY BUKOHAHHI rOCIIOIap4YuX JOrOBOPiB, HAYKOBO-OCIITHUX POOGIT Ta y HaBYaJIbHOMY IPOLEC], 110

MiATBEPIKYETHCS BifJ[TIOBITHUMY aKTaMHU.

2. The dissertation work is devoted to the study of heat and mass transfer equipment for sorption processes in
direct contact of gas and liquid using combined plate-packed bed block in column apparatuses, as well as a deeper
description of this process, which is an actual task of chemical technology. It was proposed to place special
separators in the separation space between the hole plates to reduce the harmful effect of splashing on the
efficiency of the hole plates. Such separators work as foam layer stabilizers when the device is operating in a



developed bubbling mode, and they themselves are an additional phase contact zone, so the introduction of
combined plate- packed bed contact devices in one column is a promising direction of scientific research. It is
possible to increase the efficiency and intensity of separation processes, avoid liquid splashing in existing column
heat and mass transfer devices. The dissertation presents the developed models of flow interaction in combined
block plate-packed bed devices that allow us to determine the hydrodynamic parameters and characteristics of
the process. A mechanism for the formation of phase flows in a block contact element is proposed; the existence of
several zones of the gas-liquid system is revealed. During physical simulations, the hydrodynamic characteristics
and limit modes of operation of the contact sections were determined. Dependences of the foam layer height and
hydrodynamic resistance of the contact stage are obtained to determine the main operating parameters of the
column device with combined contact elements under consideration. It is established that hole plates with a larger
free cross-section work more stably than hole plates of with a smaller free cross-section. The design
characteristics of foam layer stabilizers necessary for achieving a high degree of separation are justified. The set
height of the stabilizer above the plate is in the range of 100-120 mm. It is shown that when using foam layer
stabilizers, the gas content in foam at the contact stage is reduced, which leads to more stable and uniform
operation of the device. In the dissertation work presented the mechanism of splash removal in a combined
contact element and provides empirical dependences for determining the amount of splash. Equations for
calculating the lower and upper limits of operation of a combined contact element are given. Based on physical
modelling, the dependences for calculating the efficiency of the combined contact element on the mode and
design parameters were determined, which adequately describe the processes observed in experimental studies,
and show a fairly high correlation with experimental data in the range of 5-20%, An improved device for washing
air filters and a gas washer of columns I and II in the production of soda ash, as well as the use of the studied
structures in scrubbers for capturing dust or organic substances, are proposed with combined plate- packed bed
contact sections. In industrial conditions, when modernizing existing process lines for the production of soda ash,
when using the results of the dissertation work, the proposed process gas purification system will provide a degree
of purification from 96,4 - 99,0%, and the indicators of the separation process will meet the requirements that are
necessary for the reliable operation of process lines. Based on the theoretical and experimental studies performed
in the work, scientifically based practical recommendations for the design and engineering methods for calculating
column apparatuses using block plate- packed bed contact elements based on a combined principle are developed
in order to increase the efficiency of separation processes and reduce hydraulic resistance, with the determination
of rational design parameters of elements of separation systems. The results of the work are implemented in
business contracts, research projects and in the educational process, which is confirmed by the relevant acts of
application.
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