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PA3PABOTKA METOJMUK PACUETA TEILJIOBBIX ITPOIIECCOB
B TA3005PA3HOM METAHE ITPU BJIUSTHAU DJEKTPOCTATHUYECKHUX MOJIENA
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THE DEVELOPMENT OF CALCULATION TECHNIQUE OF HEAT PROCESSES IN GASEOUS
METHANE UNDER THE INFLUENCE OF ELECTROSTATIC FIELDS

Altunin V.A., Altunin K.V., Abdullin M.R., Kokhanova Y.S., Kuimov E.S. (Kazan national research tech-
nical university named after A.N. Tupolev - KAI, Kazan, Russian Federation)
Yanovskaya M.L. (Central institute for aviation motor development named after P.l. Baranov, Mos-
cow, Russian Federation)

New calculation techniques of heat processes in gaseous methane in conditions of its natural and forced convec-
tion with and without the influence of electrostatic fields are presented in this article.

B cBs3u ¢ mepeBooM TEXHHKH Ha raso-
oOpasHbIe yriIeBOJOPOAHBIC TOPIOYNE BO3HHKA-
eT HEOOXOMMOCTh B INTyOOKHX U BCECTOPOHHHX
IKCTIEPUMEHTAIBHBIX UCCIETOBAHUSIX TEIIJIOBBIX
IPOLIECCOB, HAIPHUMEP, B Ta3000pa3HOM METaHe.

O030p W aHamM3 HAYYHO-TEXHHYECKOM
JHUTEPATYphl TIOKa3al, YTO B HACTOSAIIEE BpeMs
HEJI0CTaTOYHO CBEJCHUI:

- 0 cnocobax 60pbOBI ¢ 0caaKo00pa3oBa-
HHEM B ra3000pa3HOM METaHe;

- 0 cHoco0ax MHTCHCHU(HUKALUKN TEIUIO0T-
Jla4M K YrIIeBOJOPOAHBIM T'a3000pa3HbIM TOPIO-
YUM ¥ OXJIQJUTENSIM IIPH IOMOIIM MarHUTHBIX U
ANEKTPOCTATUYECKUX MOJICH B YCIOBHUSX €cTe-
CTBEHHOU W BBIHYXX/ICHHOI KOHBEKIINHY,

- 0 METO/AMKax pacyéra TEIUIOBBIX IPO-
IIECCOB B ra3000pa3HOM METaHe;

- 0 METOAMKax pacu€ra M MPOEKTUPOBa-
HUS HOBBIX JBUraTejeil U 3HEProycTaHOBOK Ha
ra3o00pa3HbIX YTIEBOAOPOIHBIX TOPIOYHUX H
OXJIAIUTEIISIX,

- 0 BIUSIHUM MarHUTHBIX U 3JIEKTPOCTATU-
YecKUX TOJIel Ha TEIIOBbIe MPOIECCH B ra3o-
00pa3HOM MeETaHe.

Jnst mpoBenenust (yHIaMEHTATbHBIX HC-
CJIeIOBAaHUN BIUSHUS MArHUTHBIX U DJIEKTPO-
CTaTMYECKUX TOJIel Ha TEIJIOBBIE MPOLIECCHl B
ra3oo0pa3HOM MeTaHe ObUIH CO3JaHbI dKCTIEepH-
MEHTAJIbHbIE YCTAHOBKHU I10 €r0 €CTECTBEHHOW U
BBIHY/ICHHON KOHBEKILIHUH, TTOJPOOHO MOKa3aH-
HBIE B JOKJIAJIE.

B xo/1e ombITOB B YCTIOBUSX €CTECTBEHHOM
KOHBEKIIUM Ta3000pa3HOro MeTaHa oOHapyxe-
HO, YTO BKJIIOUEHHE B paboOTy pa3lIUYHBIX Mar-
HUTHBIX TIOJICH, U3MEHEHUE WX HAIPaBICHHOCTH
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Y TIOJIIPHOCTHU HE MPHUBEJH K KAKUM-JIMH00 H3Me-
HEHMSIM TIpollecca TEIIOOTAa4YH K ra3oo0pas-
HOMY METaHy BO BCEM JHMAala30HE PEKUMHBIX
napamMeTpoB 1O JaBiieHUI0 (P) ¥ TeMIeparype
(T). A snekTpocTaTHYeCKUEe OIS BIHUSIOT Ha
yBeHueHUsI KOs GUIMeHTa TerooTaa4yn (a) u
Ha TIPENOTBpAILlCHHE HETraTHBHOIO Ipolecca
ocagkooOpa3oBanus. IlosTomy panbHeimne
UCCJICIOBAHUS 10 BBIHYXJICHHON KOHBEKIIUU
MeTaHa ObLIM MPOBEICHBI TOJIBKO C 3JIEKTPOCTa-
TUYECKHUMH TIOJISIMH.

Ha ocHOBe mony4eHHBIX pe3yJbTaTOB HC-
ClIeIOBaHUs pa3paboTaHbl M 3alIaTCHTOBAHBI

- HOBBIE METOJIUKH pPacuéTa TEIUIOBBIX
NPOILIECCOB B ra3000pa3HOM METaHe NPH €ro ec-
TECTBEHHOM M BBIHY)XJICHHON KOHBEKIUH 0€3
BJIMSIHUS QJIEKTPOCTATHYECKUX TIOJICH;

- HOBBIE METOJUKH pPacuéTa TEIUIOBBIX
NPOIIECCOB B ra3000pa3HOM METaHe NpH ero ec-
TECTBEHHOW M BBIHYXICHHOM KOHBEKLUHU IpU
BIIMSIHUH DJIEKTPOCTATUYECKUX TIOJICH;

- HOBBbIE METOJIMKH TIPUMEHEHHUS JIEKTPO-
CTaTHYECKHX TOJIeH B ra3000pa3HBIX YIIeBO0-
POJIHBIX TOPIOYUX M OXJIAIUTEISX;

- HOBBIC METOJIUKHU MPOSKTHPOBAHHS TOI-
JMBHO-OXJIKIAIOIMX cUcTeM (pyOaruek oxia-
KIICHHSI ¥ TETUIOOOMEHHUKOB, (DUIIBTPOB, KaHa-
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70B, (OpPCYHOK) O€3 HCIOJIB30BAHUS M C HC-
MOJIb30BaHMEM 3JIEKTPOCTATHUECKHUX MOJICH.

Bo Bcex mepednciieHHbIX METOINKAX Y4 -
TBIBAIMCh OCOOCHHOCTH BIUSIHUSL DJIEKTPOCTA-
THUYECKHX TOJIeH (M AJIEKTPUYECKOrO BETpa) Ha
TEIIO0TAAYy M 0CaJK000pa3oBaHue:

- ¢ yu€ToM OOHapy)KCHHBIX 30H HACHIIIE-
HUS,

- ¢ y4€TOM peXHMa BKITIOUYEHHS JJIEKTPO-
CTaTHYECKUX TOoJed B paboTy (B MOCTOSHHOM
peXKHMe, B HIMITYJIbCHOM PEXHUME, 0e3 CMEHBI
CO CMEHOM MOJIIPHOCTEH Ha paboYMX COOCHBIX
Uriax);

- ¢ y4éTOM pa3MepoB M KOHQHIYpaIlH
paboYMX y4acTKOB (IJIEKTPOIOB);

- ¢ y4€TOM PACCTOSTHHUS MEXIy pabounMu
COOCHBIMH HIJIaMH M TIOJaBaEMOTO BBICOKO-
BOJIFTHOTO HANPSDKEHHS Ha OTIAIOLIYIO UTITY;

- ¢ yu€TOM JaBJIEeHUS U CKOPOCTU MpOKay-
KU Ta3000pa3HOTO METaHa.

[IpuMeHeHHe pe3ynbTaToB HCCIEeIOBAHUMI
MO3BOJIUT MPOCKTUPOBATh, CO3/aBaTh M JKC-
IUTyaTHPOBATh BHUTATEIM W IHEProyCTaHOBKH
Ha3e€MHOTO, BO3/yLIHOTO, a9POKOCMHUYECKOTO U
KOCMHMYECKOro 0a3MpOBaHMs MOBBIIICHHBIX Xa-
PaKTEpUCTUK MO pecypcy, Haa&KHOCTH, dhdek-
TUBHOCTH ¥ 9KOJIOTUYHOCTH.

BbIBOP YI'JIA YCTAHOBKMU JIOITATOK 3ABUXPUTEJIA
U TUAMETPA OTBEPCTUI CMEIIEHUSA )KAPOBOM TPYBEbl KAMEPBI CTOPAHUS
HA OCHOBAHHMH YU CJIEHHOI'O MOJAEJIUPOBAHUA ITPOHECCOB I'OPEHUA
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SELECTIION OF THE SWIRLER’S ANGLE
AND DIAMETER OF DILUTION HOLES OF THE COMBUSTION CHAMBER
BASED OF NUMERICAL MODELING OF COMBUSTION PROCESSES

Gurakov N.I., Zubrilin LLA., Kolomzarov O.V., Matveev S.G. (Samara National Research University, Sama-
ra, Russian Federation)

One of the most important tasks at the design stage of the combustion chamber is to determine its environmental
characteristics. There are several methods for determining the degree of influence of factors on the characteristics of
combustion chamber, one of which is the three-dimensional modeling of processes in the combustion chamber. The fac-
tors are divided into constructive and regime ones. In this paper, the influence of structural design parameters of the
front device and the flame tube on the characteristics of the combustion chamber is considered. The studies were car-
ried out on a three-dimensional model of the combustion chamber of the gas turbine power plant; methane gas was
used as the fuel. To study the effect of the geometry of the axial swirler on the pollutant emission, two variants of the
swirler’s angle are chosen: w = 55° and y = 45°. In order to take into account the effect of the amount of air drawn into
the combustion zone, geometric models are constructed with a different diameter of the dilution holes in the range from
0 to 7 mm. As a result, the recommended parameters of the front device elements are determined: 1) the recommended
swirler’s angle g = 55 °; 2) the recommended range of dilution holes of the liner is d = 3 ... 4 mm. The results obtained
in this paper are based on a series of calculations of combustion processes in a three-dimensional stationary formula-
tion.
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