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Pedepar:

1. Incepraist Ha 3000YTTSI HAYKOBOT'O CTYIIEHS JOKTOpA TEXHIYHUX HayK 3a creuiasnpHicTio 21.06.01 - Exosioriyna
6esneka. - HanjonansHui asiauiiiHuii yHiBepcuteT. — Kuis, 2019. [lucepTaliio NpUCBSIY€HO BUPIlIEHHIO HAYKOBO-
IIPUKJIAHOI IPO6IeMU MiIBUAIIEHHS €KOJIOTIYHOI 6e31eKu PYHKIiOHYBaHHS CUCTEM BOJOBiIBEI€HHS MITISIXOM
yIIOCKOHAJIEHHS HAasBHUX Ta CTBOPEHHS HOBMX €KOJIOTIYHO 6€3[1€YHUX TEXHOJIOTIYHUX IIPOLIECIB Ta CTBOPEHHS
YCTaTKYBaHH4, 110 3a0€3MeYnTh pallioHaJIbHE BUKOPHCTAaHHS HAassBHUX BiTHOBJIIOBAHUX PECYPCIB Ta 3MEHILIEHHS
LIKi[AJIMBUX BIIMBIB CUCTEM BOLOBIABENEHHS HA NOBKIJISL. PO3IJISIHYTO pi3HiI METOAM OpraHisallii BOLOBiIBENEHHS,
0XapaKTePU30BaHO iX OCHOBHI CIiJIbHI HEJIOJiKU. [ToKa3aHo, 0 Cy4acHi TEXHOJIOTi BOLOBIABEIEHHS HE
IIO3BOJISIIOTh IOCSTAaTH HAJIEXKHOTO PiBHS €KOJIOTiYHOI 6e3I1eKy [IePEBaKHO Yepe3 HeJOCTATHIN CTYIiHb OYMILEHHS

CTiYHUX BOJ, BiJ 6i0T€HHMX eJIEMEeHTIB Ta HasIBHi €KOJIOTiYHI pU3UKHY, NTOB'I3aHi 3 yTUizalielo ix ocanis. 3pobaeHo



BHCHOBOK, 11O IIi/i 9ac 3aCTOCYBaHHS TPANULIIHHAX MEXaHIYHUX i 6i0JIOrYHIX METO/iB OUNIIEHHS BUHUKAE
HEOOXiJIHICTh Y OOYNIIEHH] CTIYHMX BOJ, Bifi 6i0reHHUX eJIEMEHTIB Ta B yJIOCKOHAJIEHHI CIIOCO0iB 0OpOO6IeHHS i
yTuiizauii ix ocapis. SIK 0fMH 3 HAaNO6iIbII IEPCIIEKTUBHUX METOJiB IOOUHNIIEHHS 3alIPOIIOHOBAHO BUKOPUCTAaHHS
CTiYHUX BOJ, SIK CEPEOBUIIA IJ1s1 KYJIbTUBYBAaHHS €HEPTeTUYHNX MiKPOBOJOPOCTEN Y (OTOGiOpeakTopax 3aKpUTOro
TUILY 3 [I0AAJIbIIMM BUPOOHULITBOM PiIKOro 6iomnasnuBa TPETbOrO MOKOIHHS. SIK OJJMH 3 Hai16i/IbII IepCIeKTUBHUX
MeTOoJiB 00po6JieHHs Ta yTUJIi3allii ocajliB 3alIpONIOHOBAHO iHTEHCHBHE aHaepoOHe 36pPOJKYBaHHS 3 OpraHisallieio
IIPOLIECY Y BiZIIOBiZHOCTI3 KIHETUKOIO NPOLECiB OpPOLiHHS Ta NOAAJBIIMM BUKOPHUCTAaHHSIM 3a0pOIKEHOI MacH sIK
opraHiqHoro fo6pusa. O6IrpyHTOBaHO HEOOXiIHICTb Ta PO3POOJIEHO 3aCOOU BUMIPIOBAHHS BUTPAT CTIYHUX BOZ,
3MiHHOTO Iepenany TUCKy. OBrpyHTOBaHO AOLINbHICTh BUKOPUCTAHHS Ta 3aIIPOIIOHOBAHO KOHCTPYKIIO HIHEKOBOTO
Hacoca 3 Bucokum KK]I. Ha nificraBi IbOro 3ariporioHOBaHO OHOBJIEHY KOHLEILI0 BOJOBIIBENEHHS, IO J03BOJISIE
MigBUIIMTY CTYIIIHb OYMILEHHS CTIYHUX BOJ, OTPUMYBATU BiIHOBJIIOBAHI EHEPTOHOCII 1JIs1 4aCTKOBOT'O UM ITOBHOTO
3abe3neyeHHs IOTped MiAMIPUEMCTBA y TEIUIOBIH Ta eJIeKTPUYHiil eHeprii, a B pa3i HaJIMIIKy — TOBapHi
BiJHOBJIIOBaHI €HEProHoCii, OTPUMYBaTH €KOJIOTIYHO Oe3IeyHe opraHiuyHe JO6PUBO, TOBAPHUM BYIJIEKUCIINI ras, a
TaKOX 3MEHIINATY BUKUIM BYTJIEKKUCIIOrO rasy B atmocdepy. Kio4osi cyioBa: 6ioras, 6ionanmso, €KoJIoriyHa

6e3neka, ocaj, CTiYHUX BOJ, TEXHOJIOTIYHI 3aCafy, yIOCKOHATIEHHS TEXHOJIOT{YHUX ITPOLIECiB, BOLOBiABEIEHHSI.

2. Thesis for the degree of doctor of technical sciences in specialty 21.06.01 - Ecological safety. - National Aviation
University. - Kyiv, 2019. Thesis is dedicated to solving scientifically applied problem of increasing of ecological
safety of sewage systems functioning by improvement of existing technological processes and creation of new
ecologically safe technological processes. It is also dedicated to creation of equipment, which will provide rational
use of present renewable resources and diminishing of harmful influences of sewage systems on natural
environment. The different methods of organization of sewage systems are considered and their basic general
drawbacks are described. It is shown that modern technologies of sewerage do not allow achieving the proper
level of ecological safety mainly through the insufficient degree of sewage water treatment and ecological risks,
related to utilization of their sludges. A conclusion is drown, that at application of traditional mechanical and
biological methods of treatment there is necessity for additional purification of sewage waters from biogenic
elements and in improvement of methods of treatment and utilization of their sludges. Biogenic elements, such as
nitrogen and phosphorus, are present in wastewater in the form of various compounds. While getting into the
water bodies, they can cause eutrophication processes, which leads to the death of aquatic organisms and
decrease in environmental safety. Ecological risks are especially high in the case of using the water body for
recreational purposes or for water supply. Eutrophication results in cyanobacteria development, which leads to
the appearance of cyanotoxins in the water. The last ones are regarded as pathogens, despite the fact that they do
not develop in the human body. At the same time, it has been shown that cultivation of microalgae for biofuel
production on an industrial scale faces a number of difficulties, primarily economic ones. Ensuring the metabolism
of microorganisms requires large amounts of water, nutrient (biogenic elements), as well as electricity for mixing
in order to ensure uniform illumination. In the cold period, heating and temperature stabilization are also
necessary. As one of the most perspective methods of additional treatment is offered using of sewage waters as
environments for cultivation of power microalgae in photobioreactors of the closed type with subsequent
production of liquid biofuel of the third generation. As one of the most perspective methods of treatment and
utilization of sludges is offered intensive anaerobic digestion with organization of the process in accordance with
kinetics of digestion and subsequent using of digested biomass as organic fertilizer. There is justified necessity of
sewage water measuring and facilities are developer for measuring. There is justified reasonability of using screw
pumps for sewage water and sludge pumping and the construction of a screw pump of high efficiency. Based on
the new strategy of sewerage, which allows promoting the degree of sewage water purification, getting renewable
energy sources is possible for partial or complete providing of necessities of enterprise in thermal and electric
energy. In the case of having surplus of renewable energy sources, it is possible to sell them. It allows obtaining
safe organic fertilizer, carbon dioxide and it allows decreasing discharge of carbon dioxide in atmosphere.
Keywords: biogas, biofuel, ecological safety, sewage sludge, technological foundations, improvement of
technological processes, sewerage.
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