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1. TligBuIIeHHS! €HepreTUYHOI €(PEeKTUBHOCTI Ta CKOPOUEHHS! WIKiIJIMBUX BUKUJIB [P BUKOPUCTAHHI BYTJI€BOJHEBUX

Ta CyMillleBUX MAJIMB B aTMOCPEPHUX NaJIbHUKAX

2. Enhancement the energy efficiency and reducing the harmful emissions by using the hydrocarbon and mixed
fuels in atmospheric burners

Pedepar:

1. Incepraliiio NpUCBSIYEHO CUCTEMATUYHUM JOCIIIIPKEHHSIM €HEPreTUYHUX Ta €KOJIOTNIYHUX XapaKTEePUCTHUK, a
TaKOX TEXHOJIOTIYHMX HACJIiAKIB BUKOPUCTAHHS aTMOC(HEPHUX NalbHUKIB TOOYTOBUX ra30BUX IJIUT HA
IPUPOLHOMY, 3PiIPKEHOMY Ta CyMillIEBOMY 3 BOJHEM ra3ax. BurpobyBaHHS IPOBOJUJIMCE i3 BUKOPUCTAHHIM
IiaTHOCTMYHOTO MIPUCTPOIO — Ha OPUTiHAJBHIN BOTHEBIN KOMITIOTEPM30BaHil YCTAHOBL Ta B yMOBax I0JIiroHy. Lle
320€31e41sI0 MOXJINBOCTI JOCJIIIPKEHHS iCHYI0UMX NAJILHYKIB Ta BUBHAYEHHSI IEPCIIEKTUBHUX CXEM i pESKAMIB
eKCIulyaTalii naabHUKIiB. Y po6OTi LOCiIKeHO MeXi CTIKOro ropiHHs aTMoCchepHUX MaJbHUKIB, @ TAKOXK
BM3HAY€Hi pe)XMMHI [IapaMeTpy HECTINIKOro ropiHHS: IPOCKaKyBaHHS II0JIyM’sl B 3MilllyBay, IOBUCAHHS i BipuB
IIOJIyM'sl, yTBOPEHHS «KOBTUX $I3UKiB». [I00y1OBaHO Aiarpamy 30HU CTiMKOTO FOpiHHS 4J1s1 aTMOC(EPHOro najabHUKa
ity «Nord» B yMOBax CIallOBaHHS IPUPOJHOrO Ta 3pimkeHoro rasis. [[poBeieHO TeEpMOIMHAMIUYHNI aHali3

Ipolecy rOpiHHS, JOCIIPKEHO aKTyalbHe IMTaHHS yTBOPEHHS IiOKCUAY a30Ty B MPOAyKTax 3ropsiHHs (NO2), K



HaNOiIbII TOKCUYHOI CKJIa0BOi BUKUiB. BU3HAU€HO TeMIlepaTypHuUl iana3oH 3MilleHHs piBHOBaru B 6ik NO2 njis
cucremu NO-O2-NO2. Tako po3rysiHyTi TEXHOJIOTTYHI 0c06JIMBOCTI poboTu cuctemu «AB-HV». BusHaueHo BB
BificTaHi h Mi>k HarpiBHOI0 €MHICTIO Ta aJIbHMKOM, BPaX0OBYIOUM I10SIBY KOH/IEHCATY Ha TEIJIOOOMIHHUX [10BEPXHSIX.
[Tpu 3HauenHsx BifcTaHi h 0 10 MM BUHUKAIOTh 3aCTilHi 30HY, 110 TPU3BOUTD N0 30ibLIeHHS KoHUeHTpalii [CO] o
0,5 %. HasBHICTb KOH/IEHCATy Ha IIOBEPXHi TEMJI000MiHY CTPUMYE MTPOLIEC TeMonepenadi Ta Mae KOpO3iHuM
BILJIMB Ha [10BEPXHIO; HAMOibIIa iHTEeHCUBHICTh YTBOPEHHS KOHJIEHCATy 3adikcoBaHa [1Jisl CyMillleBOTo I1ainBa.
[TigTBEepIXEHO MOXIUBICTb 3abe3neyeHHs KK]I BukopuctanHs nanusa (0 59 %). BcraHOBIEHMI eKCTpeMabHUN
xapakrep 3miHu KK]I Bif TEMJIOBOro HaBaHTaXEHHS NaJIbHUKA J1s1 cucteMu «AB-HV», 3adikcoBaHO MOHOTOHHE
3MEHIIeHHs] MakcuMasbHuX Ta notouyHux KKJI B pasi 36inbpieHHi h 115 mocaimpKyBaHOTO TUITY MaJIbHUKA.
ExcniepumenTanbHO Bu3HadeHi KoHueHTpalii Bukumis [CO], [NO], [NO2] nig yac po6otu atMochepHOro
€XEeKIiTHOro MajIbHUKa 3aJIeXKHO BiJ BUTPAT FOPIOYOTO rasy, BifjjaJleHOCTi EMHOCTI Bifi aTMOC(hEpHOTro NnajabHUKa Ta
Koe(illieHTa HaJILIKY IEPBUHHOTO OBITPsl Opr. YIieplle NpoBeieHi eKCIIEPUMEHTAbHI JOCTiIKEHHS
aTMoc(epHUX MaJIbHUKIB IOOYTOBUX ra30BUX IIUT «Gretay Ha cyMilieBoMy Majvbi (METaHO-BOJHEBA CyMilll) Ipu
BapilOBaHHI YaCTKU MeTaHy B MeXax 5...50 %. BcTaHOBJIeH] eHepreTUyHi Ta eKOJIOTiYHi XapaKTepUCTUKU
BUKOPUMCTaHHS CyMillleBOro MajuBa B cucteMi «AB-HV», a TakoX TEXHOJIOTIYHi 0COBGIMBOCTI, 1IJ0 CYITPOBOIKYIOTh
npouecy Tenyaoo6ominy. Hapani npaktudni pekomenaanii aist PerionansHoi 'azoBoi Komnawii (PI'K) 3 BukopuctaHHs
BOJIEHbMICTKUX ra30BUX nanuB. Kiovyosi csioBa: aTMoc@epHUil IaJIbHUK, BOJEHb, IIOKCH], BYTJleLllo, 3pinKeHui ras,
KoediljieHT HaIIMIIKy IEPBUHHOTO MOBITPs1, KOHJEHCallisl, IPMPOJHUM ra3, NoOyTOBi ra3oBi NpuUiaay, cymilese
[ajIMBO, TEIJIoNepesaya.

2. The dissertation is dedicated to researches of power, environment and technological characteristics of
atmospheric burners of household gas stoves by combustion the natural, liquefied and mixed (with the hydrogen)
fuels. The researches have been carried out by meams of diagnostic facility - the original computerized firing rig
as well as for the gas proving ground’s conditions. The limits of stable gas combustion with an atmospheric
burners have been investigated, and also the origin the parameters of separate unstable operation modes have
been defined: a flame flashback into the mixer, blowoff, lifting and separation of a flame and formation of «yellow
tips», for household stove "Nord", while operation whit the natural and liquefied gases. The thermodynamic
analysis of the combustion process has been carried out, the actual problem of nitrogen dioxide formation in the
combustion products flow [NO2] has been investigated. The temperature range of the reaction shift towards the
formation of nitrogen dioxide for the NO - O2 - NO2 system has been determined. The technological features of
the «AB-HV» system operation are considered in the work under consideration. An influence of the distance h
between the heated vessel and the burner is determined due to the appearance of water vapor condensate at the
heat exchange surfaces. At values of distance h o 10 mm the stagnant zones (UHZ) are arisen, which lead to an
increase of the carbon oxide concentration [CO] o 0,5 %. The presence of condensate at the heat transfer surface
inhibits the heat transfer process and has a corrosive effect for the surface. The highest intensity of condensate
formation was recorded for mixed fuels. The possibility of ensuring the efficiency accordingly standards by fuel
use was confirmed (o 59 %). The extreme nature of the change in efficiency against the thermal load of the burner
for the system «AB-HV» has been established, a monotonic decrease of the maximum and current efficiency with
increasing h for the studied type of burner has ben recorded. The concentrations of [CO], [NO], [NO2] emission
have been experimentally determined undue course of operation the atmospheric ejection burners depending on
the combustible gas flow rate, on the distance of the vessel HV from the atmospheric burner and on the primary
air excess ratio (factor, coefficient) opr. The experimental researches of atmospheric burners of household gas
stoves "Greta" with the mixed fuel (methane-hydrogen mixture) by variation the share of methane within 5 o0 50 %
have been carried out for the first time. The energy efficiency and environmental characteristics of using the
mixed fuel in the system «AB-HV» have been determined, as well as the technological features accompanying the
heat transfer processes. Operation recommendations have been provided for the Regional Gas Company (RGC)
with the purpose of using the hydrogen-containing gaseous fuels. Key words: atmospheric burner, carbon oxide,
combustion stability, energy efficiency, household gas appliances, hydrogen, liquefied gas, mixed fuel, natural gas,

nitrogen oxides, primary air excess.
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