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1. P03p061<a Ta ILOC]Ii,H)KeHHH TIAJIBHUKOBUX HpMCTpOiB JJIs1 CTIaJIFOBAHHS 6iOF33y B IIPOMUCJIOBUX KOTJIaX

2. Designing and investigation of biogas burners for industrial boilers

Pedepar:

1. Incepraliisi € KOMIJIEKCHUM JTOCJIiIKEHHSIM TOPiHHS 6i0rasy, a TakoXX MaJIbHUKOBUX IIPUCTPOIB 1715 CIIAJIIOBAHHS
6iorasy B IPOMUCJIOBUX KOTJIax. BBefieHO KpuTepii, po3po6sieHO METOIMKY KOHCTPYIOBAaHHSI HOBUX I1aJIbHUKOBUX
IIPUCTPOIB IJ1s1 CIIAII0OBaHHS 6i0rasy Ta CyMiCHOTO CHAJIIOBAHHS IIPUPOLHOrO ra3y Ta 6iorasy, a Tako>X po3po6jieHO
METOJIMKY PEKOHCTPYKLii iCHYyI0UMX NaJIbHUKOBUX [IPUCTPOIB IPUPOJHOTO ra3dy [jsl CalloBaHHs 6iorasdy. CTBOPEHO
J1abopaTOPHi yCTaHOBKU 17151 AOCIiIKeHHs (pakesy 6iorasy Ta MOAeJli BUKXpPOBOTo aJbHUKOBOTO IIPUCTPOIO [1JIs1
CYMiCHOTO CIIaJIlOBaHHs 6iorasy Ta IpUpoAHOro rasdy. BusnaueHo Buxifn okcugis Byriaelo (CO) Ta OKCUIB a30Ty
(NOx) npu cnanoBaHHi 6iorasy. [TokaszaHo, o JOBXMHA (pakesy 6iora3y MeHIle, HiK IPUPOSHOTO rasy, 3a paxyHOK
6inpIIOTO iHXEKUIMHOro e(eKTy Ha IOYaTKOBIN OinsHIi cTpyMeHs. JOCTiIKeHO XapaKTepUCTUKY PEXXUMIB pob0oTH
MoJeJli BUXPOBOI'O IIaJIbLHUKOBOTO IPUCTPOI0 CYMICHOTO CIIAJIIOBaHHS 6iorasy Ta MpUpOJHOrO ra3y 3a yMOBHU
MiHIMaJIbHAX BUKUJIB 3a0pyQHIOIOUMX peyoBUH. [I0Ka3aHO, 0 LIbOTO MOXKHA JOCSIITY IIPU 0Jayvi 6iorasy B MOTIK
HOBITPS 10 1104l MPUPOLHOro razy. Po3pobseHo cxeMmy nepeobsaiHaHHS BUXPOBUX MAJbHUKOBUX IIPUCTPOIB, 110

BCTaHOBJIEHi B iCH}/IO‘II/IX IMIPOMHUCJIOBUX KOTJIAX, HA OOJHOYACHE CIIaJIIOBAHHA 6i01"33y Ta IIPUPOJHOTO rasy.



Po3po6s1eHO 6€3ra3roybAepHy CXeMY eKcIyaTallii BOpTHUIBKOI CTaHLii aepallii mpy nepeobsagHaHHi KOTJIiB TUITY
JOKBP-6,5/13 ta IKBP-20 /13 Ha cymicHe criaynoBaHHs 6iorasy Ta npuponHoro rasy. Po3po6yieHo Ta BUTOTOBJIEHO
BUXPOBUI1 IaJIbHUKOBUI MPUCTPill NOTyXHicTIO 12 MBT 117151 CyMiCHOTO CIIajiloBaHHS 6iorasy Ta NpHUpOAHOro rasy,
BBEJIEHO B €KCIIyaTallil0 B IPOMUCJIOBUX KoTjax Tuny JE-16 /14 Jly>kaHcbKoro cnupr3asony (M. JlyskaHu,

YepHiBenbka 061.).

2. The thesis is a complex research of biogas combustion, as well as the designing of biogas burners for industrial
boilers. The methodology of construction biogas burner and burners for biogas and natural gas co-combustion
was developed. Criteria for the reconstruction of existing natural gas burners for biogas combustion were
introduced and developed. The laboratory-scale units for research of biogas flame and vortex burner model for
biogas and natural gas co-combustion were created. Emissions of carbon monoxide (CO) and nitrogen oxides
(NOx) during biogas combustion were defined. The length of biogas flame is less than natural gas due to the
injection effect is larger in the initial section of the jet was shown. The characteristics of different modes of vortex
burner model for biogas and natural gas co-combustion on condition of the least polluting emissions were
researched. This can be achieved when biogas will enter before natural gas to a stream of air was shown. The
scheme of upgrading burners for biogas and natural gas co-combustion which installed in the existing industrial
boilers was designed. Operating non-gasholder scheme of Bortnychi WWTP with reconstruction boilers DKVR-
6.5/13 and DKVR-20 /13 for biogas and natural gas co-combustion was designed. The vortex burner capacity of 12
MW for biogas and natural gas co-combustion for industrial boiler DE-16 /14 (Luzhanska Distillery, Chernovtsii
region, Ukraine) was designed, manufactured and commissioned.
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