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Pedepar:

1. Incepranifina po60Ta IpUCBIYeHa JOCTiIKEHHIO 3a0e3ledyeHHs] He0OXiHOI IKOCTi TOBITPsl Ha OCHOBI
B32€MOIIOB'SI3aHUX pallioHaJIbHUX 3HaY€Hb TPbOX NTapaMeTpiB: KpaTHICThb IOBITPOOOMIHY, AKiCTb (pinbTpaliii
BHYTPIIIHBOTO MOBITPS BiJi MIKPOCKOIIIYHMX TBEPIUX YACTUHOK i3 3a0€3[1€YEHHSIM CaHITapHOI HOPMU KiJIbKOCTI
CBDXOTO MOBITP 17151 AMXAHHS JIIOAVHY, Ta €(PEKTUBHE CIIOXMBAHHS €HEPTil 1151 NifirpiBy bOro MoBiTps. Y poboTi
PO3p06JIEHO KOHCTPYKLIO MTOBITPOOYMCHUKA (PinbTp-TennoobmiHHMKa) 3 pinbTpyrodoio BctaBkoio HEPA H1l ta
IOATKOBOIO PELMPKYJISLIMHOIO CeKIli€lo i3 peKynepaTUBHUM TeIJIO0OMIHHUKOM "TIOBITPsI-NOBIiTPps". JJocimkeHo
110r0 NPaKTUYHY LiHHICTb y 3a6€3Me4YeHHi BiITOBIIHOCTI CaHITADHUM HOPMaM SIKOCTi 3arajIbHOI KiJIbKOCTI ITOBITPSI B
npuMimeHHi. BeranosneHo, mo 20 YaCTHH BiANpanbOBaHOIO PELMPKYJIALINHOIO MOBITPS CIIPOMOJKHI IiAirpiTu

OJIHy YaCTMHY CBi’KOT'O XOJIOZHOTO MOBITPS, 3a0€311€4yl04YM [TPU LIbOMY HOPMOBAaHi ITOKa3HUKM YUCTOTHU Ta



TeMmIepaTypu 6e3 JoAaTKOBOrO BUKOPUCTAHHS €Heprii. BusHauyeHo, 1110 po3pobsieHa KOHCTPYKIIis J03BOJIsIE
3€KOHOMUTH 67113bK0 50 BT esiekTpoeHeprii Ha OfH MeTp KyOiYHUI TIOBITPsI HAa TOAUHY, 3a6€3I1e4yI0un IIPU LIbOMY
CaHiTapHY HOPMY CBI’KOTO IOBITPS AJIS1 AMXaHHS OfHiel JIIONUHY 3 KOMIIeHcalielo piBHiB BUkuzis CO2. JloBeneHo,
110 BUKOPUCTaHHS (PinbTpyBasibHOI BecTaBku Tuny HEPA H1l B noeHaHHI 3 BUCOKOIO KPATHICTIO IOBITPOOOMiHY
3abe3nevyye MakCUMasbHy e(eKTUBHICTh OYMIEHHS IIOBITPs B IpUMiLieHHi 10 95% Bif 104aTKOBOro 3a0pyIHEHHS
yacTuHKamu. OCHOBHMMU pe3yJsibTaTaMU JOCTiIKeHHs €: po3po0bsieHHs (isuKo-MaTeMaTUYHOI MozieJii [pouecy
TEIJIOBiAAaui Ta BUBHAUEHHS! KJIIOUOBUX TEIJIOTEXHIUHMX [1apaMETPiB (PiIbTP-TENI000MIHHUKA, BKJIIOYAI0UU
KiZIbKiCTb PELIMPKYJISLIAHOTO Ta CBIXKOTO IOBITPS, PiBHSIHHS TEIJIOBOTO (6asIaHCY, TEMIIEPATYPHUIL TUCK, KoedillieHT
TeIIOBiAayi Ta Tensonepenadi, a Tako>K HEOOXiTHY IIJIOLLy IIOBEPXHi HarpiBy; eKCllepuMeHTaJIbHe MiATBePIKeHHS
TEOPETUYHUX PO3PaxXyHKiB, BUBHAYEHHS ONTUMAJIbHUX YMOB BUKOPUCTaHHS QilbTPyBaJIbHUX €JIEMEHTIB Ta
IIapaMeTpiB OYMCHUKA, @ TAKOK BCTAHOBJIEHHSI OUUCHOI IOTY>KHOCTI QinbTp-Kanopudepa (CADR) o151 BunaneHHs
3a6pynHeHb PM2.5; TexHIKO-€KOHOMIYHE OOIPYHTYBaHHS IOLiIbHOCTI BIIPOBAI>)KE€HHS (iIbTP-TEITI0O0OMIHHMKA, 110
II€MOHCTPY€E MOTO HIDKYI KalliTaJlbHi Ta €KCIIyaTalliiiHi BUTPATH MOPIBHSAHO 3 iCHYIOYMMHU CUCTEMAaMU, a TaKOX
3Ha4YHy €KOHOMilO TensoBoi eHeprii (Bix 0,42 mo 0,582 kBt /rox) B onanoBanbHuil nnepiof,. [lpakTuyHa 3HaUyIIiCTh
OTPUMAaHUX PE3YJIbTATIB OJIAra€e Y MOKJIMBOCTI iX 3aCTOCYBaHHS [1J14 MiBUILIEHHS €(PEKTUBHOCTI OYMILEHHS
IIOBITPSI B )KUTJIOBUX, OQICHUX Ta iHIINX [IPUMIIIEHHSX, 1[0 JO3BOJIUTh 3a0€3M1eYnTH HEOOXiTHY SIKiCTh IIOBITPS,
3MEHUIUTYU €HEPTrOCIOXKUBAHHS Ha MiJlirpiB CBIKOTO MOBITPSL Ta NOKPAIIUTHY 3arajabHi yMOBU NepebyBaHHsI JIIOJVHU B
3aKPUTHUX IIPOCTOPAX, L0 € OCOOGIMBO aKTyaJIbHUM B YMOBax 3pOCTal0YO0ro 3abpyJHEHHs! aTMOC(HEPHOro NOBIiTps Ta

MIOLIMPEHHS BipYCiB.

2. The dissertation is devoted to the study of ensuring the necessary air quality based on interrelated rational
values of three parameters: the frequency of air exchange, the quality of internal air filtration from microscopic
solid particles with the provision of a sanitary norm of the amount of fresh air for human breathing, and the
effective consumption of energy for heating this air. The work developed the design of an air cleaner (filter-heat
exchanger) with a HEPA H11 filter insert and an additional recirculation section with an air-to-air regenerative heat
exchanger. Its practical value in ensuring compliance with sanitary standards of the quality of the total amount of
air in the room has been studied. It was established that 20 parts of spent recirculation air are able to heat one part
of fresh cold air, while ensuring standardized purity and temperature indicators without additional use of energy.
It was determined that the developed design allows to save about 50 W of electricity per one cubic meter of air per
hour, while providing a sanitary norm of fresh air for one person's breathing with compensation for CO2 emission
levels. It has been proven that the use of a filter insert of the HEPA H11 type in combination with a high frequency
of air exchange ensures the maximum efficiency of indoor air purification up to 95% of the initial particle pollution.
The main results of the research are: development of a physical-mathematical model of the heat transfer process
and determination of the key heat-technical parameters of the filter-heat exchanger, including the amount of
recirculation and fresh air, heat balance equations, temperature pressure, coefficient of heat transfer and heat
transfer, as well as the required heating surface area; experimental confirmation of theoretical calculations,
determination of optimal conditions for the use of filter elements and cleaner parameters, as well as establishment
of filter caliper cleaning power (CADR) to remove PM2.5 impurities; feasibility study on the feasibility of
implementing a filter-heat exchanger demonstrating its lower capital and operating costs compared to existing
systems, and significant thermal energy savings (0.42 to 0.582 kWh) in the heating period. The practical
significance of the obtained results lies in the possibility of their application to increase the efficiency of air
purification in residential, office and other premises, which will ensure the necessary air quality, reduce energy
consumption for heating fresh air and improve the general conditions of a person's stay in closed spaces, which is
especially relevant in conditions of growing atmospheric air pollution and the spread of viruses.
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