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1. AKTyasIbHICTh TEMU. BUKOPUCTaHHS CUCTEM MiCLIEBOi BUTSDKHOI BEHTUIIALII IPOOBXKY€E 3aJIMIIATHCS HANOiIbII
HaJiiHUM CIIOCOOOM YJIOBJIIOBAaHHS 3a0pyIHIOIOUMX PEYOBUH B TEXHOJIOTIYHUX ITPOLlecax pPi3HUX ranysei
IIPOMUCJIOBOCTI YKpaiHu. ['0JI0BHOIO METOIO 3aCTOCYBaHHS CUCTEM MiCLI€BOI BUTSDKHOI BEHTUJIALI € epeKTUBHE
VJIOBJIIOBAHHS 3a0pPYyJHIOIOUUX PEUYOBMH B MiCLISIX iX yTBOPeHHSI. E(PeKTUBHICTb POOOTU MiCLIEBUX BiICMOKTYBadiB Ta
3MEHIIEHHS] HaBaHTAKEHHSI 3araJlbHOOOMiHHOI BEHTUJIAL{] MOJKHA JOCSTTH 32 PAaXyHOK BUKOPUCTAHHS MIOBITPSIHUX
eKpaHiB. Haituacrilie 3acTOCOBYIOTh aKTMBOBaHi 60PTOBI BilCMOKTYBaui sIKi [1paLlOIOTh 10 CXEMi «CTpyMUHA-
BiZICMOKTYBa4», IO KOHCTPYKTUBHO PO3TallOBaHi Ha OJIHi/ OCi IIPUIIJIMBHOIO HACAJKY 1 IIIJIMHHOTO CTOKY. 32 TAKUM
IPUHLIUIIOM POOGOTU Pi3HOMAaHITHI aKTUBOBAHI BiICMOKTYBayi NOTPE6YIOTh NOBITPOOOMIH Y BEJIMKUX 00'eMax i3
3HAYHVMM BUTPaTaMU €HEPropecypciB i Npy LIbOMY 3 HEJOCTATHbO BUCOKVMY CaHITapHO-Tiri€HIYHNMU
MMOKa3HUKaMU. 3 MeTOI0 30ibieHHsT e(eKTUBHOCTI pO6OTU CUCTEMU MiClLIeBOI BEHTUJISIII], 0COBJIMBO 1151 EMHOCTE
31 3HQUHMMH BiJKPUTHMMU [IOBEPXHSIMH, NIOTPiOHI IPUHLIUIIOBO HOBi a€pOAMHAMIYHI CXEMU, OCOOJIMBICTD SIKUX
nosiirae y GopMyBaHHi AMHAMIYHUX €KPaHiB 3 IPUIMIJIMBHO-00€PTOBUMHU NOTOKaMu. Teuii, ki GopmMyIOTbCS 106113y
BCMOKTYIOUMX LIIJINHHUX OTBOPIB BiTHOCATLCS O TUIY IOTEHLIMHUX TEYil ifleanbHOI pifHU. [neanbHiCTh
[IOPYIIYETHCS [106JIM3Yy TBEPAUX [10BEPXOHb, Jie (POPMYETHCSI IOTPAaHNYHUI LIap, B SKOMY 3'SIBJISIIOTHCS] CUJIU
I'YCTUMHU. B MiCUX 3 KpUBU3HOIO JIiHIN CTOKY YTBOPIOIOTLCS BUXPOBI LMPKYJIALINHI 30HU, JIIKBigaLlig IKUX
IoTIOMarae Mo30yTHUCs BUHOCY 3a0PYyIHIOIOUNX PEYOBUH B cepefoBULle puMilieHHs. Haibinbu
POBIIOBCIOJIKEHUMU KOHCTPYKIiSIMU MajlorabapyUTHUX BaHH JJ1s1 BJIOBJIIOBAHHSI Fa30BUX i TEIJIOBUX MTOTOKIB €
MiCLIeBi BiZlCMOKTYBayi BiTKpUTOTO TUIly, IEPEBAKHO y BUIJISIAI IIaHE el O0PTOBUX, KiJIbLIEBUX Ta OLHOOOPTOBUMU
MOBITPAAHO-CTPYMUHHVMMU OropoiKeHHAMU. Ceper, BapiaHTIB akTMBOBAHYX BiICMOKTYBa4iB HailyacTille
3yCTPIYalOThCS CXEMU 3 PO3TALIyBaHHSIM Ha OJHIN OCi IPUIIJIMBHOIO HACAJIKA i IIIIMHHOTO CTOKY HaJ, A3€PKajIOM
pigunHu. [IpoMHUCIIOBI BAaHHHU, 110 BUKOPUCTOBYIOTBCS 1J151 OOPOOKM BEJIMKOTabapUTHUX BUPOOIB 3 po3MipaMmu Oisiblie
3 M, TpaAMLifiHi CIIOCOOM | KOHCTPYKTUBHI PillleHHS /151 BUAAJIEHHS IKiJJINBOCTEN € HEJOCTAaTHBO €(PEKTUBHUMU.
Mera mocnimpKeHHs [0JISITae€ B HAYyKOBOMY OOI'PYHTYBaHHI YJOCKOHAJIEHHSI i pO3BUTKY T€Opii B3aeMO[Iii I1710CKOTro
IIPUIIJIMBHO-CTPYMUHHUX Ta 06€PTOBUX IOBITPSIHUX ITOTOKIB 3 METOIO MifIBUILIEHHS €(PEKTUBHOCTI JIOKali3allii
LIKIIJIMBUX BUNIJIEHD Bill IPOMUCJIOBMX BaHH 13 3aCTOCYBaHHAM HOBUX PillleHb TUHAMIYHUX [TOBITPAHO-CTPYMUHHUX
OropoiKeHb. 3aBaHHS NOCJIIKEHHS: — IpOaHali3yBaTy iCHyIOUi CCTeMU MOBITPSIHO-CTPYMUHHUX TeUill 60pPTOBUX
BiZICMOKTYBauiB, ix KOHCTPYKTUBHI pillleHHS Ta METOAU IOCiI>)KeHb TypOyJIEHTHOTO [IePEHOCY IMITyJIbCY, €Heprii i
PEYOBMH aKTMBOBAHUX BiICMOKTYBAayiB; — pO3pOOMTY HANIPSIMOK 301/1blIeHHS €(PEKTUBHOCTI POOOTH CUCTEMU
MicCLIeBOI BEHTUJISLI 1151 IPOMUCIJIOBUX €MHOCTEH 31 3HAYHUMU [TIOBEPXHSIMU BUIIADOBYBAHHS; — Y3aTaJIbHUTY i
MOTJINOWTHU TEOPIl0 aePOTMHAMIYHUX i TEMJI0O0OMiIHHUMX ITPOIECiB Ha Pi3MKO-MaTeMaTUYHI MOJIeTi 3 TBOPiBHEBUM
MOBITPSAHO-CTPYMUHHVM €KPaHYBaHHSM; — BUKOHATH €KCIIEPUMEHTAJIbHI JOCIIIPKEHHS Ha MOJIEJIi IPOMUCIIOBOL
BaHHU 3 MOBITPSIHO-CTPYMUHHNM €KPaHYBaHHSM [1J1s1 BU3HAUYE€HHS 3aKOHOMIPHOCTEN HANOisbII €(PEKTUBHOIO
BJIOBJIIOBaHHS LIKiJIJIMBOCTE ABOPIBHEBOIO IPUIJIMBHO-BUTSKHOIO CUCTEMOIO; — PO3POOUTH HOBY
eHeproedeKTHBHY KOHCTPYKLIiO AJ1s1 IoKajlizallii MKifIJnBUX PeYOBUH Bifl IPOMMCIIOBUX BaHH Pi3HOTO
IIPU3HAYEHHS; — PO3POOUTH iHXKEHEPHY METOJIMKY PO3PaxyHKY ABOPiBHEBOI IIOBITPSIHO-CTPYMUHHOI Tedii 17151
BiIKpUTOI MOBEPXHI NPOMUCIIOBUX €MHOCTEN. O6'€KT NOCIIIPKEHHS — MiCLieBa CUCTEMA BEHTUJIALI 3 IBOPiBHEBUM
MOBITPSIHO-CTPYMEHEBUM €KPaHOM IIPOMUCIJIOBOI BaHHU. [IpeIMeT NOCIiIKEeHHS — IPOLIECH PYXY HOBITPSIHO-
CTPYMUHHUX IIOTOKIB JIJIs1 JIOKaJIi3alii IKiJJIMBUX PEYOBUH Bi, BIIKPUTUX [TIOBEPXOHb IIPOMHUCJIOBUX BaHH. MeTonu
IOCTiIKEeHHS. Y poOOTi BUKOPUCTaHO Bi3MKO-MaTeMaTUYHiI METOMIU OCIiTKeHb; METOI MaTEMATUYHOI
CTaTUCTUKU Ta OOYMCIIIOBAJIbHOI MaTEeMATUKK; METOIY MAaTEMAaTUYHOTO MOJIEJIIOBAHHS Ta KOMITIOTEPHOTO
IOCJIiI)KeHHS; eKCIIEPUMEHTAaJIbHI JOCIiI)KEHHS B JIabOpaTOPHUX YMOBax JIOKasi3alii MKifIuBUX MapiB Bif,
IIPOMUCJIOBUX BaHH. HaykoBa HOBU3HA OfIEP>)KaHUX pe3yJIbTaTiB: Brepiue: — o6IpyHTOBaHO €(EKTUBHICTb
IVHAMIYHOTO B3a€MO3B'I3Ky IPUIIJIMBHO-CTPYMUHHOI Tedii 3 06epTOBUM IOTOKOM, (i3U4YHi 0COGINBOCTI SIKOTO
BM3HAYalOTh PO3BUTOK TEOPETUYHUX | €KCIIEPUMEHTAJIbHUX JOCII)KEHb B HAIIPSIMKY, 110 3a6e3redarsb
MAaKCHMaJIbHO-MOXKJIMBE BJIOBJIIOBAHHS LIKiJIMBUX PEYOBYH IIPY MiHIMabHIl BUTPATi EHEPrOEMHOCTI; — OTPUMAaHO
XapaKTEPUCTUKU JBOPiBHEBOTO MOBITPSIHO-CTPYMUHHOTO €KpaHy, IO MiATBEPAXYIOTh aIeKBATHICTh pO3PO06JIEHO]
($i3rKO-MaTEMaTUYHOI MOZEJli; — YTOUHEHO MaTeMaTU4Hi Ta FeOMETPUYHI XapaKTepPUCTUKU ABOPIiBHEBOI MO

[OBITPSIHO-CTPYMUHHOT'O €KpaHyBaHHS 3i CIiBBiTHOIEHHSIMU [IPUIJIMBHOTO [IOBITPs Ta 06€PTOBOTrO [IOTOKY, 1110



BiZICMOKTYETbCS, /1S HAaii61nb11 e(peKTUBHOTO BJIOBJIIOBAHHS WIKiguBocTel. Habyi0 moaipmoro po3BUTKY:
HAyKOBE OOI'DYHTYBAHHS Ta MOIJIUOIEHHS METOOUKY (i3KO-MaTEMAaTUYHOTO MOJIE/IIOBAHHS TIOBITPSIHOTO €KPaHy, B
SKill pO3IJISAAIOTHCS CIIBBiCHI 3yCTPiuHI CTPYMUHU 3 €XXEKLIMHAM MiPKUBJIEHHSIM Y CIIOJIyY€HH] 3 00epTOBUMU

IIOTOKaMMU.

2. Actuality of theme. The use of local exhaust ventilation systems continues to be the most reliable way to capture
pollutants in the technological processes of various industries in Ukraine. The main purpose of the application of
local exhaust ventilation systems is the effective capture of pollutants in the places of their formation. The
efficiency of local exhausts and reducing the load of general ventilation can be achieved through the use of air
screens. Most often, activated on-board suction pumps are used, which operate according to the "jet-suction"
scheme, which are structurally located on one axis of the supply nozzle and slotted drain. According to this
principle of operation, various activated extractors require air exchange in large volumes with significant energy
consumption and at the same time with insufficiently high sanitary and hygienic indicators. In order to increase
the efficiency of the local ventilation system, especially for tanks with large open surfaces, fundamentally new
aerodynamic schemes are required, the feature of which is the formation of dynamic screens with inflow and
rotation flows. Flows that form near the suction openings belong to the type of potential flows of an ideal fluid.
Ideality is violated near hard surfaces, where a boundary layer is formed, in which the forces of density appear. In
places with curvature of runoff lines, vortex circulation zones are formed, the elimination of which helps to get rid
of the removal of pollutants into the environment. The defined boundaries of the detachment zones must be taken
into account when designing on-board extractors. The most common designs of small baths for capturing gas and
heat flows are local open-type extractors, mainly in the form of on-board, ring and single-board air-jet fences.
Among the variants of activated suction pumps, the most common schemes are located on the same axis of the
supply nozzle and the slotted drain above the liquid mirror. Industrial baths used for the treatment of large
products larger than 3 m, traditional methods and design solutions to remove pests are not effective enough. The
direction in which the means of increasing the speed of the tidal activating jet causes the formation of waves on its
open surface, increasing heat and mass transfer and the transfer of harmful substances into the environment, so
the topic is relevant. The purpose of the study is to scientifically substantiate the improvement and development
of the theory of interaction of flat inflow-jet and rotating air flows in order to increase the efficiency of localization
of harmful emissions from industrial baths using new solutions of dynamic air-jet barriers. Objectives of the study:
- to analyze the existing systems of air-jet flows of onboard extractors, their design solutions and methods of
research of turbulent transfer of momentum, energy and substances of activated extractors; - to develop the
direction of increase of efficiency of work of system of local ventilation for industrial capacities with considerable
surfaces of evaporation; - generalize and deepen the theory of aerodynamic and heat exchange processes on a
physical-mathematical model with two-level air-jet shielding; - to perform experimental research on the model of
an industrial bath with air-jet shielding to determine the patterns of the most effective capture of hazards by a
two-level supply and exhaust system; - to develop a new energy-efficient design for the localization of harmful
substances from industrial baths for various purposes; - to develop an engineering method for calculating the two-
level air-jet flow for the open surface of industrial tanks. The object of research is a local ventilation system with a
two-level air-jet screen of an industrial bath. The subject of research - the processes of movement of air jets for
the localization of harmful substances from the open surfaces of industrial baths. Research methods. Physical and
mathematical research methods are used in the work; methods of mathematical statistics and computational
mathematics; methods of mathematical modeling and computer research; experimental researches in laboratory
conditions of localization of harmful vapors from industrial baths. Scientific novelty of the obtained results: For the
first time: - the efficiency of the dynamic relationship of the inflow-jet flow with the rotational flow is
substantiated, the physical features of which determine the development of theoretical and experimental research
in the direction that will ensure the maximum possible capture of harmful substances with minimal energy
consumption; - the characteristics of the two-level air-jet screen are obtained, which confirms the adequacy of the
developed physical and mathematical model; - the mathematical and geometrical characteristics of the two-level
model of air-jet shielding with the ratios of the tidal county are specified
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