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1. lucepTaiiio IpuCcBI4YEHO AOCIIKEHHIO 3aKOHOMIPDHOCTEN IIPOLECY FOPiHHSA TPASULIMHUX BYTJIEBOLHEBUX IaJINB
IIpU 10JaBaHHI BOJIHIO B yMOBaX CTPYMEHEBO-HIllleBOro cTabislizaTopa noysym’s, po604uii poLec sIKOro BU3HavYae
e(eKTUBHICTb YHiBepCaJIbHUX IUQPY3iIHO-KiHETUYHUX [TPOMHCJIOBYX IIaJIbBHUKOBUX IPUCTPOIB. Y BCTyMi
HaBOAUTbCS] OOIPYHTYBAHHS aKTyaJIbHOCTI TEMU JOCJIiIKEHHS, C(POPMYJIbOBAHO METY Ta 3a4adi JOCIiI>KEeHHS,
BU3HA4YEHO 00'€KT, IpeJIMET, HAYKOBY HOBU3HY Ta NPAKTWYHY L[iHHICTb OTPMMaHMUX Pe3yJbTaTiB, I0OKa3aHO
0CcobKMCTHII BHECOK 37,00yBava Ta BUCHOBKU. [IpecTaBieHo BiloMOCTi oio anpoballii pe3yibTaTiB LOCiIKeHb Ta
HaMpsIMKY iX MOTEHLiHOTO BUKOPUCTAHHS. B nepumomMy po3fisi BifoOpaskeHO aKTyalbHICTh JaHOI TEMATHKU.
[IpoanasnizoBaHO NEPCHNEKTHMBY BUKOPUCTAHHS aJlbTE€PHATUBHUX ra3iB. PO3IJISIHYTO OCHOBHI 0COGIMBOCTI BOJHIO SIK

nanusa. [IpoananizoBaHo pe3ysbTaTy NMONEPENHIX JOCiIKEHDb CIIATIOBAHHS BOAHIO i BCTAHOBJIEHO OCHOBHI



(paxTOpU BILJIMBY BOLHIO HA MIPOLEC TOPiHHS, B IOPIiBHSHHI 3i CIIAMIIOBAHHSIM IPUPOJHOTO rasy. B xozi jociinkeHb
aBTOpaMU MOKAa3aHoO, 110 NOAABAaHHS BOOHIO IPU3BOAUTS 0 MiJBULIEHHS TEMIIEPATYPU B 30Hi FOPiHHS, & OTXKE i IO
3POCTaHHSs BUKUJiB TOKCUYHUX OKCUiB a30Ty. HaTomicTs Bukuau CO ta CO2 3meHuy0ThCs. OfHieo 3 Halbibu
e(EeKTUBHUX BiTYM3HSIHUX TEXHOJIOTiH ropiHHg € CTpyMeHeBO-HillleBa TEXHOJIOTIS, sIKa Mae IMPOKY reorpadiio ta
HOMEHKJIATypy €(PEeKTUBHO MOJI€PHi30BaHOTO ra30CMaI0BAIbHOTO YCTATKYBAaHHS. B KOHTEKCTi OCHOBHUX IlepeBar
TEXHOJIOT], CITaJII0BaHHS CyMILIHOrO ra3y 3 BOAHEM II0CTA€E NEPCIEKTYUBHUM HAIPSIMKOM PO3BUTKY BXK€ iCHYIOYMX
HayKOBO-TEXHIYHMX pillleHb. B Ipyromy po3[isi HaBeeHO cxeMy J1ab0PaTOPHOrO CTEHTY, NETalbHO NPECTABIEHO
METOJIMKY IIPOBEJIEHHS €KCIIEPUMEHTY i 00POOKM OTPUMMAaHUX JAHWX [IPU CIAJI0OBAHHI TPAIULIHYX NAJIMBHUX ra3iB
Ta iX CyMillli 3 BOIHEM B YMOBaX CTPYMEHEBO-HillIEBOi CUCTEMU. B MeTOIMIII TPOBENEHHS NOCIIKEHb ONICAHO
YMOBHU NIPOBEIE€HHS BUMIPIOBaHb Ta OCOOJIMBOCTI irOTOBKY anlapaTypy [0 BUMipioBaHb. EMiciliHi nokasHuku
BUMIpIOBaJIMCh 32 ONIOMOro10 razoaHanizatopis Testo-330 1LL ra OKCH 5M-5H. B po3zini HaBeZjeHO METOAUKY
06pOOKU €KCIIEPUMEHTAJIbHUX JAHMX Ta METOAMKY TapyBaHHS 3BY)KyIOUMX IIPUCTPOIB BUMipIOBaHHS BUTPATH 3
BUKOPUCTAHHSM COILUIA BiTOMMHCBKOr0, HaBeIEeHO NOPS0K 0OPOOKM pe3ysbTaTiB BUMipIoBaHb. OKpeMa yBara
npupisieHa ouiHii 1oxnboK BUMipIOBaHHS. B TpeTbOMy pO3[Iijli HABEIEHO PE3YJIbTaTU €KCIIEPUMEHTAIbHOTO
IOCJIiIKEHHS NPOoLeCy FOPiHHS IPUPOJHOrO rasy Ta nponaH-06yTaHy B cyMili 3 BonHeM. HaBeneHi ¢poTorpadii
(dakea, gKi HarJIAgHO MOKA3YIOTh, IO NOAABAHHS BOLAHIO KAPAVHAJIBHO 3MiHIOE CTPYKTYPY (PaKea CraaioBaHOI
CyMillli, 0 MOSICHIOETLCA MiABUIIEHHAM PEAKLiNHOI 30aTHOCTI NajivBa. Pe3ysibTaT BUMIPIOBaHHS TEMIIEPATYD Y
BikpuTomy Qaxesii nmokasaso 36iyblIeHHs] TEMIIEPATypy B yCTi NajJibHUKA NIPY A0JaBaHHI BOJHIO 6isbie 50% Ha
35...40°C i pnig yucroro BogHio Ha 100-120°C y nopiBHSHHI 3 TpupogHUM ra3oM. TakoX 0AaBaHHS BOAHIO
IIPU3BOJUTS /10 301/IbII€HHS 3HaY€HHSI [iJpoAMHAMIYHOr0 IapameTpa g, 110 XapakTepusye AaneKo0ifHiCTh
CTPYMEHIB. B po60Ti JoCiIKeHO BIJIUB NOMIIIOK BOJHIO Ha CTabili3alliliHi XapaKTepPUCTUKHU CIAJIIOBAHHS
NIpUpOJHOro rady. [lokaszaHo, 10 1oJaBaHHs BOJHIO 3HAYHO po3lupse Mexi 3puBy. KoedilieHT peryaioBaHHS
aJIbHUKA [P LIbOMY CYTTEBO MiABUILYyeThCS. [[0Ka3aHo, IO JO0L4aBaHHS BOLGHIO JIOKAJIBHO MiJIBUILyE TEMIIEPATypyU
rOpiHHS cyMimi. EkciepuMeHTasnbHO JOCTiIPKEHO BILJIMB JOMIIIKY BOJHIO Ha PiBEHBb €Micil OKCuAiB a30Ty Ta
BYIJIELIO Y MIPOAYKTAX CIIAJIIOBAaHHA CYMillleBUX MalB. BCTaHOBJIEHO 3aKOHOMIpPHOCTI yTBOpeHHA CO 1a NOX B
3aJ1€KHOCTI BiJ] FeOMETPUYHMX Ta PEXKMMHUX IIapaMeTpiB cTabinizaTopa. B po3nini 6ys0 nposeneHo
cTexioMeTpUYHUI po3paxyHOK BuKuiB CO2 y BUIanKy 3aMillleHHs] MeTaHy BojHeM Ha 50% 3a 06'eMoM. PesysbTaTu
PO3paxyHKiB nokasanu 3HmwKeHHs eMicii CO2 Ha 23,0%. TakoX NpoBeAeHO TEOPETUYHUI PO3paxyHOK BUKUAiB CO2
3a 'Kl 34.02.305-2002. [IpexncTaByieHi TeopeTUYHi pe3yJIbTaTh KOPEJIOIOThCS 3 XapaKTEPUCTUKOI0 OTPUMAaHOIO 32
pe3yJbTaTaMu ra3oBOro aHamiisy. B po6oTi HaBe eHi IpuBeeHi TOKa3HUKM KOHIEHTpalii OKCcHiB a30Ty, SKi
BUKOPUCTOBYIOTBCS IPY MIPOBEAEHHI €KOJIOTIYHOTO ayIUTY IaJbHUKOBUX IIPUCTPOiB. HamaHi pexoMenganii momo
ajanTalii KOHCTPYKLii CTpyMiHEBO-HillIeBOro cTabini3aTopy 4O CNaJI0BaHHS CyMIIIHUX NajnuB B nanbHUKax CHT. B
YETBEPTOMY PO3[iji HABEIEHO PE3YJIbTATU €HEPTrOEKOJIOTIYHOI OLIIHKY aJIMBOCIIAJIIOI0YOr0 yCTaTKyBaHH. Taxk, 3a
pe3yJbTaTaMu aHasli3y eMicillHUX MOKa3HMKIB MOJIEpPHI30BaHOI'O BOTHETEXHIYHOI0 06J1aiHaHHS NOTY>KHicTio 0,5-60
MBT oTprMaHO JaHi AJ1s OLiHKY €MiCilHUX IIOKa3HUKIB KOTJIiB MaJIOi Ta CEPEIHbBOI ITOTYKHOCTI 3aJIEXKHO Bif|,
OCHOBHUX BIIJIMBOBUX (PAKTOPIB. 3alIpONIOHOBAHO METOOJIOTIYHUI MiXi]| 00 €KOJIOTIYHOI OL[iHKM KOTEJIbHOTO

yCTaTKYBaHHSI MOJiepHi3oBaHoro Ha 6a3i CHT 3 BUKOpUCTaHHSM IiAX0y KOMIIeHCAllii BIIJIMBIB.

2. The thesis is devoted to the study of the regularities of the combustion process of traditional hydrocarbon fuels
when hydrogen is added under the conditions of a jet-niche flame stabilizer, the working process of which
determines the efficiency of universal diffusion-kinetic industrial burners. The introduction provides a justification
of the relevance of the research topic, formulates the purpose and objectives of the study, defines the object,
subject, scientific novelty and practical value of the results obtained, shows the personal contribution of the
applicant and conclusions. Information on the testing of research results and areas of their potential use is
presented. The first chapter reflects the relevance of this topic. The prospects for the use of alternative gases are
analyzed. The main features of hydrogen as a fuel are considered. The results of previous studies of hydrogen
combustion are analyzed and the main factors of hydrogen influence on the combustion process are established,
compared to the combustion of natural gas. The authors have shown that the addition of hydrogen leads to an

increase in the temperature in the combustion zone, and hence to an increase in toxic nitrogen oxide emissions. At



the same time, CO and CO2 emissions are reduced. One of the most effective domestic combustion technologies is
the jet-niche technology, which has a wide geography and a range of effectively modernized gas combustion
equipment. In the context of the main advantages of the technology, the combustion of mixed gas with hydrogen
appears to be a promising direction for the development of existing scientific and technical solutions. Chapter 2
presents a diagram of the laboratory testbed, describes in detail the methodology for conducting the experiment
and processing the data obtained during the combustion of traditional fuel gases and their mixture with hydrogen
in a jet-niche system. The research methodology describes the conditions of measurements and the peculiarities
of preparing the equipment for measurements. The emission characteristics were measured using Testo-330 1LL
and OXI 5M-5N gas analyzers. The chapter describes the methodology for processing experimental data and the
methodology for calibrating flow restriction devices using a Vitoshinsky nozzle, and the procedure for processing
the measurement results. Particular attention is paid to the estimation of measurement errors. Chapter 3 presents
the results of an experimental study of the combustion of natural gas and propane-butane mixed with hydrogen.
Photos of the flame are presented, which clearly show that the addition of hydrogen radically changes the
structure of the flame of the combusted mixture, which is explained by an increase in the reactivity of the fuel. The
results of measuring temperatures in an open flame showed an increase in the temperature at the burner mouth
with the addition of hydrogen by more than 50% by 35...40°C and for pure hydrogen by 100-120°C compared to
natural gas. Also, the addition of hydrogen leads to an increase in the value of the hydrodynamic parameter q,
which characterizes the range of jets. The paper investigates the effect of hydrogen impurities on the stabilization
characteristics of natural gas combustion. It is shown that the addition of hydrogen significantly expands the limits
of failure. The burner control coefficient increases significantly. It was shown that the addition of hydrogen locally
increases the combustion temperature of the mixture. The influence of hydrogen impurity on the level of nitrogen
and carbon oxides emissions in the products of mixed fuel combustion was experimentally studied. The
regularities of CO and NOx formation depending on the geometric and operating parameters of the stabilizer were
established. In this section, we performed a stoichiometric calculation of CO2 emissions in the case of methane
replacement by hydrogen by 50% by volume. The calculation results showed a 23,0% reduction in CO2 emissions.
Also, a theoretical calculation of CO2 emissions according to GKD 34.02.305-2002 was performed. The presented
theoretical results are correlated with the characterization obtained from the gas analysis. The paper presents the
preliminary indicators of nitrogen oxides concentration used in the environmental audit of burners.
Recommendations on the adaptation of the JNS to the combustion of mixed fuels are given. The fourth chapter
presents the results of the energy and environmental assessment of fuel-burning equipment. Thus, based on the
results of the analysis of emission indicators of modernized fire equipment with a capacity of 0,5-60 MW, data
were obtained to assess the emission indicators of small and medium-sized boilers, depending on the main
influencing factors. A methodological approach for the environmental assessment of boiler equipment modernized
on the basis of INT using the approach of impact compensation is proposed.
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