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BTOPUHHUX €HEPTreTUYHUX PECYPCIB

2. Scientific and methodological foundations of energy saving on the basis of low-power turbines in the utilization
of secondary energy resources

Pedepar:

1. Incepraiiist Ha 3M06YTTSI HAYKOBOTO CTYIEHs JOKTOpa TEXHIYHMX HayK 3a crenianabHicTio 05.05.16 -
TypOOMAIIMHU Ta TYpOOYCTaHOBKH (14 - esnleKTpU4HaA imKeHepis). — HalioHanbHUI TEXHIYHNAN YHIBEPCUTET
«XapKiBChKUiI MOMITEXHIYHUI iIHCTUTYT», XapkiB, 2020. [lucepTario IpHUCBSIY€HO HAYKOBOMY OOIPYHTYBAHHIO i
PO3p0oOLi METOAOJIOTIYHOrO MiIX0Ny eHepro3bdepiralounx 3axofiB 00 NifiBUIEeHHS ePEeKTUBHOCTI BUKOPHUCTaHHS
[IaJIMBHO-€HEPreTUYHUX PECYPCiB IPY BUPOOHUIITBI TEIJIOBOI Ta €JIEKTPUYHOI eHeprii Ha 6a3i 3aCTOCYBaHHS
TypOOYyCTaHOBOK MaJloi MOTYKHOCTI Ha Pi3HMX po6ouux Tisiax. OGI'PYHTOBAHO JOLIIbHICTh PO3B'I3aHHS 3a4ayi

- Ta eHepr SKEHHS HIJIIXOM i ii T iHHMX YCTaHOBOK H KTaxX CKUIIHOI eHeprii Majior
€Cypco- Ta eHePro3oepexe oM peastizarii 6i CTAHOBOK Ha 00'€KTax C oi eHeprii Majioro



MIOTEHI[iajly Ta IIPY CIHAJIOBAHHI BiTHOBIIOBAJIbHUX NAJUBHUX pecypciB. [TpoananizoBano ocob6auBocti ORC
TEXHOJIOT], @ TAKOX BJIACTUBOCTi pOOOYUX TiJl, IIJ0 3aCTOCOBYIOTHCSI IIPYU PO3B’I3aHHI NOIiOHMX 3a1a4. Ha ocHOBI
IIPOBEJEHOr0 aHali3y JliTepaTypHUX IpKepeJsl BUKOHAHO y3arajbHeHHs MiIX0iB o0 GopMyBaHHS KpUTEPiiB
BMOOPY HM3BKOKUILJISTYMX POOOYMX TiJl 1711 3aMKHEHMX NIapOTypOiHHUX LMKIIiB. BIOCKOHA/IEHO Ta a1aliTOBAaHO
MaTeMaTU4Hy MOJIeJIb PO3PaXyHKY TEIJIOBUX CXEM Ta iX CKJIa[IOBUX €JIEMEHTIB (TeIJIOOOMiHHI anapatu i Typ6iHa)
17151 PO3B'S13aHHS [TOCTABJIEHUX 33]1a4 3 BDAaXyBaHHM BJIACTMBOCTEN TEIJIOHOCIIB. 3a JOIIOMOTOI0 BIOCKOHAJIEHOTO
IIPOrPaMHOT0 KOMILJIEKCY BUKOHAHO KOMILJIEKCHI PO3PaxyHKOBi JOCIIXKEHHS, 10 JaJI0 MOXJIUBICTb
3aIPOIIOHYBATH HOBI PillleHHS 010 KOMIIOHOBKY TEIJIOBUX CXEM Ta BU3HAYEHHS BUTPATHUX 1 T€OMETPUYHHUX
XapaKTepPUCTHUK OCHOBHUX €JIEMEHTIB €eHeproreHepyryuoi yCTaHOBKY (TeIJIOOOMiHHUKHY i TypbOiHa). [Ipu 1ipomMy Ha
KOXXHOMY eTalli po3p’a3yBajiach 3a/ia4a IIOUIyKY HalOiIbIl MifX0s1110ro po60oyoro Tijla, pallioHaabHOI KOMIIOHOBKU
TYpOIHHOTO LIMKIIy Ta BUGOPY HalOi/IbIl EKOHOMIYHOI KOHCTPYKIii Typ6iHM i TENIOOOMIHHMKIB 32 YMOBU BpaxXyBaHHs
PeXUMiB POOOTH OCHOBHOTO TEXHOJIOTIYHOTO MPOLIECY Ta €eHEPreTUYHOI YCTaHOBKY, 110 peaiidyeTbcsi. OTpuMaHi
Pe3yJIbTaTU MOXKYTb OYTH 3aCTOCOBAHI NpU po3B’s13aHHi 3a7a4 yrusisauii BEP pisHux Turmis (ropioyunx, TeJI0BUX Ta
HAJJIMIIKOBOTO TUCKY) Y KOMyHaJIbHill €HepreTulli, ra30TpaHCIOPTHIN CUCTEMI, iHAUBilyalbHUX FOCIIOJAPCTBAX Ta
iHmMx cdepax eKOHOMIKHU AeprKaBu. Lle 103B0JIsie KOMILIEKCHO MiIXOAUTHU 10 PO3B’s13aHHS 33/1a4i €(peKTUBHOTO
BVMKOPHMCTaHHS NAJINBHO-€HEPreTUYHNX PECYPCIB, 1O € BEJIbMU aKTyaJbHUM Ha Cy4aCHOMY €Talli PO3BUTKY
Ykpainu. [I715 3anpOIIOHOBaHUX PillleHb BUKOHAHO TEXHIKO-€KOHOMiUHEe OOIpYHTYBaHHS AOLIJIbHOCTI
BIIPOBA/I’)KEHHS €Hepro3bepiraloynx TEXHOJIOTiH Ha 6a3i TypO0yCTaHOBOK Majloi MOTY>KHOCTI IIPU BUKOPUCTAHHI
BEP.

2. Dissertation for doctor of technical science degree in specialty 05.05.16 - turbomachines and turbo-installations
(14 - electrical engineering). — National Technical University "Kharkiv Polytechnic Institute", Kharkiv, 2020. The
scientific substantiation and development energy-saving measures methodological approach to improve the
efficiency of the use of fuel and energy resources in the production of heat and electrical energy based on the use
of low-power turbine units on various working fluids the thesis is devoted. The expediency of solving the problem
of resource and energy saving through the implementation of turbine units at waste energy facilities of low
potential and at burning renewable fuel resources has been substantiated. The features of ORC technology and the
properties of working fluids used in solving such problems are analyzed. Based on the analysis of the literature, a
generalization of approaches to the formation of criteria for the selection of low boiling working fluids for closed
steam-turbine cycles has been performed. The mathematical model for calculating thermal schemes and their
constituent elements (heat exchangers and turbine)to solve the set problems, taking into account the properties of
heat carriers has been improved and adapted. With using of the improved software package, comprehensive
computational researches were carried out, which made it possible to propose new solutions for the layout of
thermal schemes and the determination of the consumption and geometric characteristics of the main elements of
the power generating unit (heat exchangers and turbine). At each stage, the problem of finding the most suitable
working fluid, rational layout of the turbine cycle and the choice of the most economical design of the turbine and
heat exchangers was solved, provided that the operating modes of the main technological process and the power
plant being implemented were taken into account. The results obtained can be applied in solving problems of
various types secondary energy resources utilization (combustible, thermal and overpressure) in municipal energy,
gas transmission systems, individual farms and other spheres of the state economy. This allows a comprehensive
approach to solving the problem of efficient use of fuel and energy resources, which is very relevant at the present
stage of Ukraine's development. A feasibility studies of introducing energy-saving technologies based on low-
power turbines at using secondary energy resources was carried out for the proposed solutions.
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