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Pedepar:

1. HaykoBa HOBM3Ha OTPUMAaHUX PE3YJIbTATIB M0JISITA€ Y BUKOHAHI YMCEJIBHOTO MOJEJIIOBAHHS Ta
€KCIIEPUMEHTAJIbHOTO MTOPiBHAHHSA CY4aCHUX MOJIE€JIEN TEIJIOT€HEPATOPIB MasIol MOTYKHOCTI IIPY 3MiHi TEIJI0BOTO
HaBaHTaXEHHs. Briepie BUsBI€HEe BUHUKHEHHS [IONIEPEYHOT0 BUXPOBOTO Kijlbllsl HA BifICTaHi 2-X IiaMeTpiB
OCBOBOTO MaTpPy6Ka Bif, 10r0 MONEPEYHOro 3Pi3y, sIKe Ma€ HETaTUBHUI BIIJIMB HA €(DEKTUBHICTb CIIa/I0BAaHHS a3y B
Tonuj. Biepie BusBieHO, 10 Hai6i/IbII paljioHaIbHO BUKOPUCTOBYBATH 3allpOIIOHOBAHUH CIIOCI6 Cral0BaHHS ra3y
3 (OpPMyBaHHSIM a€POJMHAMIYHII CTPYKTYPU OCbOBOTO NPSIMOTOYHOI'O CTPYMEHSI Ta3y 30BHIlIHIM 3aKpy4YeHUM
CTPyMeHEM B Jjiana3oHi NoTyxHocTi Bifg 50 o 130 kBT. V nepimomy posfini aucepralii BUKOHAHO aHalli3 Cy4acHOTroO
CTaHy eHeproedeKTUBHOCTI )KapOTPyOHUX TEIJIOTeHePaTOPiB Masoi IIOTY>KHOCTI, 3p00JIEHO BUCHOBOK, 110 JJISI
BJOCKOHaJIEHHS €(PEeKTUBHOCTI pOOOTU TEIJIOreHePaTOPiB Majoi MOTY>KHOCTI, [IPY 3MiHi TEIIJIOBOIO HaBaHTaKEHHSI
IIPOTSITOM OIAJIIOBAJIBHOTO NEPioy, HEOOXiAHO BUKOHATU YUCEJIbHE MOJEJIOBAHHS Ta €KCIIEPUMEHTAJIbHE
MOPIBHAHHSA CY4aCHUX MOJEJIEN TEIVIOTEHEPATOPIB. Y IPYroMy pO3/ijli HaBEIEHO PE3YIbTaTH YUCIIOBOTO

MOJIEJIIOBAaHHS Ta €KCIIEPUMEHTAJILHOTO MTOPIBHSIHHS CY4aCHUX MOJEJIEN TeIJIOTeHEPATOPiB Maslol IOTY>KHOCTI NpU



3MiHi TEIJIOBOrO HABAHTAXXEHHS. Y TPETbOMY PO3JiJli OTPUMAaHi TEOPETUYHI JaHi IIPO a€POAUHAMIYHY CTPYKTYPY
IIOTOKIB B TOIILli KOTJIa MaJIoi MOTY>KHOCTi IIPY BUKOPUCTaHHI KOMGIHOBaHOTO MajibHUKA. TeOpeTUYHO BUSBIIEHO, 110
y BUIIAJKax [IEPEBUIIEHHS OCbOBOI IBUAKOCTI HaJ, IIBUKICTIO 30BHIIIHBOTO 3aKPYYE€HOTI'0 IIOTOKY BUHMKAE
JIOKaJIbHMI CKAa4OK WIBUIKOCTI, IKUH 3Mily€eTLCS 110 TOBXKMHI CTPYMEHS B Mipy BifasieHH Bifl LIEHTPAJIbHOI OCI.
JlaHe sBUIIE MOSICHIOETHCSI BUHUKHEHHSM IOIEPEYHOrO BUXOPY BHACITOK Pi3HMX YMOB PO3KPUTTS KOAKCiaJIbHUX
CTPYMEHIB i, SIK HacJifoK, GOpMYyBaHHSM BiITIOBIIHOI 30HM 3HMKEHOT0 TUCKY. [Ipy LIbOMY, 110sIBa TAKOI'O BUXOPY HE
CIIOCTEepiraeTbcsi Npy 3BOPOTHIN CUTYallii, KOJIY MIBUJIKICTb OCbOBOT'O CTPYMEHS MEHIIIE 30BHILIHBOTO. Y YETBEPTOMY
PO3[iJli BUKOHAHI €KCIIEPMMEHTAJIbHI JOCIIIIPKEHHS B3a€MOIii CTPyMEHIB B KOMOiHOBaHOMY MAJIBHUKY Ta iX BIJIUB
Ha TeIJIOBY HaIllPy>KEHiCTb TOIIKU. 3aIIPOIIOHOBAHUM Ha OCHOBI TEOPETUYHUX JOCJiIKEeHb KOMOIHOBaHMH TAJIbHUK
CKJIaJIa€ThCs 3 IBOX TaHTEHLiaJIbHUX NMaTPYOKIB I MiJiBeIeHHS NIOBITPs i 0CbOBOr0 NaTpyoKy AJ1s i BEIEHHS rasy.
Takyum YMHOM, OTPUMAaHI JaHi NiATBEPIKYIOTh MOXKJIMBICTh PEryJIIOBaHHS PIBHOMIDHOCTI PO3MOiNy TEMIIEPATYPU B
00’eMi TOIIKM 3aIIPOIIOHOBAHUM CIIOCOOOM. 3aIIPONIOHOBAaHUI KOMOIHOBaHU MaJIbHUK B TOIKAX KOTJIiB MaJIO]
IIOTY>KHOCTI 103BOJIsI€ 30inbinTu cepenHbopiunuil KK] koTia Ha 20 % B OPIBHSHHI 3i CTaHAAPTHUM BUKOHAHHSIM

KOTJIiB.

2. The scientific novelty of the obtained results lies in the performance of numerical modeling and experimental
comparison of modern models of low-power heat generators when the heat load changes. For the first time it was
found that the occurrence of a transverse vortex ring at a distance of 2 diameters of the axial pipe from its cross
section, which has a negative impact on the efficiency of gas combustion in the furnace. For the first time it was
found that it is most rational to use the proposed method of gas combustion with the formation of the
aerodynamic structure of the axial direct flow jet of gas by an external swirling jet in the power range from 50 to
130 kW. In the first section of the dissertation the analysis of the current state of energy efficiency of low-power
heat pipes is made, it is concluded that to improve the efficiency of low-power heat generators, when the heat
load changes during the heating period, it is necessary to perform numerical modeling and experimental
comparison of modern heat generators. The second section presents the results of numerical modeling and
experimental comparison of modern models of low-power heat generators when the heat load changes. In the
third section, theoretical data on the aerodynamic structure of flows in the furnace of a low-power boiler using a
combined burner are obtained. Theoretically, it is found that in cases of exceeding the axial velocity over the
velocity of the external swirling flow, there is a local velocity jump, which shifts along the length of the jet as it
moves away from the central axis. This phenomenon is explained by the occurrence of a transverse vortex due to
different conditions of opening of coaxial jets and, as a consequence, the formation of a corresponding zone of
reduced pressure. In this case, the appearance of such a vortex is not observed in the opposite situation, when the
speed of the axial jet is less than the external one. In the fourth section, experimental studies of the interaction of
jets in a combined burner and their effect on the thermal intensity of the furnace are performed. The combined
burner proposed on the basis of theoretical researches consists of two tangential branch pipes for air supply and
an axial branch pipe for gas supply. Thus, the obtained data confirm the possibility of adjusting the uniformity of
temperature distribution in the volume of the furnace by the proposed method. The proposed combined burner in
the furnaces of low-power boilers allows to increase the average annual efficiency of the boiler by 20% compared
to standard boilers.
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