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Mema po6omu. BcTaHOBIIGHHS 3aJ€KHOCTI MK peXHUMaMH TOpPiHHS Ta
BIMOBIIHUMHU  €HEPTrOEKOJIOTITYHUMHU XapaKTePUCTHKaAMH JJIi  OJWHOYHOTO
TpyO4acTOro MagsuBOCHAIIOIOYOTO MOTYJIS.

Pe3ynomamu. ExcriepuMeHTal bHI JOCHIKEHHS yMOB (opmyBaHHS 1
pO3BUTKY Iu(Dy3iitHOrO (akena IpUPOAHOro razy B OJAMHOYHOMY TpyO4dacTomy
MOJAYJIl BKa3ylOTh Ha ICHYBaHHS YOTHUPHOX XapaKTEPHUX PEXKUMIB PO3BUTKY
(dakena: CTEXIOMETPUYHUN PEXUM, 10 BUHUKAE NPHU KOEDILIEHTI HAIJIUIIKY
noBiTps oo — 1,0 1 mepexouTh Npu MOAAIBIIOMY 3HUKEHHI 0L B PEKUM TOPIHHS
30arayeHoro (akena, /e MOHATTS NajJeKoOIMHOCTI (hakena BTpadae (pizuyHU
CEHC; aBTOMOJEIIbHUIN PEKUM, KU peani3yeThecsl MPH MOJAIbIIOMY 3MEHILIEHH]
KoedilieHTa HAAIUMIIKY TOBITpsA B miana3oni 1,0 <o <1,8, ne nanekoOiiHICTh
(akena I_(b OPAaKTUYHO 3aJUIIAE€THCA TOCTIHHOI 1 JJsS  JOCIIIHKEHOTO
TUTIOPO3MIPY TPyO4acTOro MOIYJSl CKIIATAE BEIHYUHY I_q)z 21,8; mepeximHwmit

PeXKUM, IO XapaKTEPHU3YEThCA IOSBOI KPU3HM JHalieKoOiitHOCTI dakena mnpu
yMOBI o = 2,0; peryjasipHUid peXuM, SKUN peai3yeThCcsl B Jlana3oHi BHCOKHUX
HaaMImKiB ~ moBiTpt  (2<a<8,0) 1 xapakrepusyeTrbcs  3MCHIICHHSIM
nanekoOIMHOCTI dakena 31 30UIbIICHHSIM KOe(IlIEHTY HAUIMIIKY MOBITPS. 3a
pe3ylbTaTaMu JIarHOCTHKHU CKJIaay MPOAYKTIB 3rOpaHHs TOKa3aHO, IO iCHYE
38’30k MK CO 1 XIMIYHUM HEIONaJOM MajluBa (3 3 PEXKUMAMH PO3BUTKY
mudysiiiHoro (Qakena B OAMHOYHOMY TpyOdacToMy MoAyidi. A  came,
cnocrepiraetbcsi 3MeHIIeHHs piBHIB CO 1 qs3 mnpu  HAOMMKEHHI 110
CTEXIOMETPUYHOTO PEXKUMy TOpiHHSA. B 00macTi aBTOMOJEIBHOTO pPEXUMY
3a(pikcoBaHO MiIHIMaJbHI 3HAYEHHSI OKCHU[IB BYIJICIIO Ta XIMIYHOT HEMOBHOTH
sropanHs. [lpum mepexigHOMY peXHMI Il 3HAYEHHA 3a3HAIOTh PI3KOTO
MBUIIEHHS 3 MOAAIBIIAM MOCTYIIOBUM 301IbIIEHHSAM (3 1 3MeHIIeHHs M CO y
perynspaomy pexumi. 1o cTocyerbest emicii okcuaiB azotry NOX, TO 3T1IHO
JaHUM €KCTIEPUMEHTATBHHUX JOCITIKEHB 11 3HaYECHHSI MOHOTOHHO 3MEHIITYIOTHCS
pu pO3BUTKY udysiiHOro (akena B OAMHOYHOMY TpyOuacTOMy MOAYJl 13
CTEXIOMETPUIHOTO JI0 PETYISIPHOTO PEKUMY.

Bucnosexku. BctanoBieHO 3akOHOMIpHOCTI ¢opMmyBaHHS AUQY31HHOTO
dakena 1 3B'I3Ky YMOB MOro pO3BUTKY 3 EHEPro-eKOJOrTYHUMHU
XapaKTepUCTHUKAaMU TMpU CHATIOBaHHI Ta3y B OJMHOYHOMY TpyOuacTomy
NaJIUBOCHIANIOIYOMY MOAYJTl. BusBieHo HasBHICTH (akTy QopMyBaHHS
aBTOMOJICTILHOTO PEXHMY TOPIHHS, IO BIJAMOBiIA€ KOEDIMIEHTY HAIJHUIIKY
noBiTpsa Big 1,0 mo 1,8, mpu sikoMmy crmocTepiraloTbecs MOPIBHSHO HHU3BKI
3HadueHHs KoHueHTparii CO Ta XIMIYHOI HEMOBHOTH 3TOpaHHSA MajuBa 1
MOHOTOHHE 3MEHIIEHHS OKCHUIIB a30Ty NOX.
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Objective. Establishment of a relationship between the burning regimes
and the corresponding energy-ecological characteristics for a single tubular fuel-
burning module.

Results. Experimental studies of the conditions for the formation and
development of a diffuse flame of natural gas in a single tubular module indicate
the existence of four characteristic regimes for the development of a flame: the
stoichiometric regime arising at an excess-air factor of o — 1,0 and shifts with
further reduction of a to the combustion regime of an enriched flame, where the
concept of the range of the flame loses its physical meaning; self-similar regime
that is realized with a further reduction of the excess-air factor in the range 1.0

<o, < 1.8, where the range of the flame | ¢ remains practically constant and for

the investigated tube module size is 1,~21,8; a transitional regime

characterized by the emergence of a crisis of range of a flame under the
condition a = 2.0; a regular regime that is realized in the range of high excess-
air factor (2 < a.<8,0) and it is characterized by a decrease in the flame range
with an increase of o.. Based on the results of the diagnostics of the composition
of combustion products, it is shown that there is a relationship between CO and
chemical underburning of fuel g; with the regimes of diffuse flame development
in a single tubular module. In particular, the levels of CO and g3 are reduced
when combustion regime approaches to the stoichiometric one. In the region of
the self-similar regime, the minimum values of carbon oxides and chemical
incompleteness of combustion are fixed. In the transition regime, these values
sharp increase, followed by a gradual increase in g3 and a decrease in CO in the
regular regime. According to the data of experimental studies, value of nitrogen
oxides NOx decreases monotonically with the development of a diffuse flame in
a single tubular module from stoichiometric to regular regime.

Conclusions. The regularities of the formation of the diffusion flame and
the relationship between the conditions of its development and energy-
ecological characteristics during the combustion of gas in a single tubular fuel-
burning module are established. The presence of the fact of the formation of a
self-similar combustion regime corresponding to the excess air coefficients from
1.0 to 1.8 is revealed, at which comparatively low values of CO concentration
and chemical incompleteness of fuel combustion, as well as a monotonous
decrease in nitrogen oxides NOXx are observed.



