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YUCJIEHHOE UCCIIEJOBAHUE
MHOI'OTOIVIMBHOI'O I'OPEJIOYHOI'O MOAYJIsA KAMEPBI CTOPAHUA TTY
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NUMERICAL STUDY OF A COMBINED GAS TURBINE BURNER COMBUSTION
CHAMBER

Guryanov A.l., Malygina M.V. The results of numerical studies multifuel burner unit confirmed the
feasibility of its application for the formation of the primary zone of combustion gas turbine com-
bustors. Feature of the workflow burner is organizing a counter-flow scheme in the reaction zone
countercurrent to the formation of peripheral and axial vortices that allows you to combine low-
emission characteristics of the flame-resistant ignition and combustion of fuel-air mixtures. Multi-
fuel burner design allows you to organize the main burning fuel - natural gas reserve - diesel fuel,
kerosene, synthetic gas. Numerical study thermogasdynamics flow in the combustion chamber
countercurrent multifuel burner is characterized by a complex of properties: an intensive mass
transfer in a radial direction, forming the opposite direction along the axis of the vortex combustion
chamber flows, rotating under the laws of the free and forced vortices. These effects contribute to
the homogenization of the components and their intense response.

Pe3ynbTarhl YHCIEHHBIX MCCIEAOBAHMM  JIOBUAM AaTMOC(EpPHBIX IPOJYBOK B COCTaBe
MHOTOTOIIJIMBHOTO TOPEIOYHOIO0 MOAYNS MOJ-  TpyOuaTOM Kamepbl CropaHusl.
TBEPAWIIN LE1€CO00Pa3HOCTh €ro MPUMEHEHHS K MalloTOKCHYHBIM KaMepaMm CropaHus
s GOpMUPOBAHMS NEPBUYHOMN 30HBI TOPEHHSI  JJII COBPEMEHHOW 3HEPreTUKHU MPEIbsBIISIETCS
kamep cropanus ['TY. OcobeHHoCTbIO paboye-  psii TpeOOBAHUN: BO3MOKHOCTh IHMPUMEHEHUS
ro TMpoliecca TOpeNiKd SBJISETCS OPraHu3alMsl — PA3JIMYHBIX TOIUIMB, BBICOKME S9KOHOMUYECKHE U
MIPOTUBOTOYHOW CXEMbl TEUEHMSI B 30HE peak-  AKCIUIyaTallMOHHbIE IOKa3aTelud, HU3KUHA ypo-
uuu ¢ (popMHpOBAaHMEM NPOTUBOTOKA nepude- BeHb BHIOPOCOB (OKCHIOB a30Ta, HECTOPEBLIMX
PUITHOTO U MPHUOCEBOI0 BUXPEH, YTO MO3BOJSET  YIIEBOJAOPOJOB, MOHOOKCH]IA YIIIEpO/ia, AbIMA).
coueTaTb HU3KOIMUCCUOHHBIE XapakTepucTUKu  CorjlacHO MEepCHEKTUBHBIM TPeOOBaHMSIM KOH-
IUIAMEHU C YCTOMYHMBOCTHIO BOCIIAMEHEHMSI M LeHTpauus okcuaoB azora NOy U okcuja yrie-
rOpEeHMs TOIIMBOBO3AYIIHBIX cMecell. B pabo- poma CO Ha BbIXOJE€ M3 KaMepbl CrOpaHHs HE
Tax [1,2] HEOTHOKPATHO TOBOPHJIOCH O TOM, YTO  JIOJDKHBI MPEBHIIATh 25 ppm [3].
MPUMEHEHHE HU3KOMEpenaJHblX MPOTUBOTOY- KoHcTpykiuss MHOTOTOIUIMBHOTO —rope-
HBIX TOPEJIOK I03BOJISIET 3HAUMUTENbHO YBEIM-  JIOYHOIO YCTPOMICTBA MO3BOJIET OPraHU30BaTh
YUTh BpeMsi MpeObIBaHMSI TOIUIMBOBO3IYLIHOM  TrOpeHHE OCHOBHOI'O TOILIMBA - MPUPOJHOIO ra-
CMECH B 30HE CMEILIEHUSI U MOBBICUTh YCTOMYHM- 33 U PE3EPBHOIO - JAM3EJILHOTO TOILIMBA, KEPO-
BOCTb FOPEHUS 3a CUET OpraHHu3aly B NIPOTOY-  CUHA, CUHTe3-ra3a. UuciieHHOe uccleJoBaHHe
HOM YacTW MNPOTUBOTOKA NepU(PepuidiHOrO M  TEepMOra3zoJMHAMUKHU TEUEHHUS B Kamepe cropa-
IIPUOCEBOTO BHUXPEW, a TaK ’K€ KpyIMHOMAac-  HHs IIPOTMBOTOYHOW MHOTOTOIUIMBHOM TOPENKHU
MTaOHBIX BTOPUYHBIX BUXPEBBIX CTPYKTYp.  XapaKTEepU3yeTcs KOMIUIEKCOM CBOMCTB: WH-
[TomyueHsl pe3ynbTaThl MCCIENOBAHUSA TEPMO-  TEHCHUBHBIM MaccoOOMEH B paJualbHOM Ha-
ra3o/IMHaMUKH TPEXMEPHOTO 3aKPYUYE€HHOT'O 110-  IpPAaBJIEHUH, (POPMHUPOBAHUE IMPOTHUBOIOIOKHO
TOKa B MHOTOTOIUIMBHOW ropeske. BbIojiHeHa  HampaBJIEHHBIX BJOJIb OCH BHUXPEBOM KaMephl
OIICHKA YCJIOBHM YCTOWYMBOTO T'OPEHUS U MOJ-  CrOpPaHUs MOTOKOB, BPAILAIOLIUXCS 0 3aKOHAM
HOTBl CTOpaHUsl TOIUIMBA B KaMepe CropaHusi. CBOOOJHOro M BBIHYXJEHHOro Buxpei. Ilepe-
PacuerHble uccnenoBaHus a’pOJAMHAMUKH Te-  YHCIEHHBIE 3(QEKThl CIIOCOOCTBYIOT romore-
YeHHUs] B TOPEJIOYHOM MOJyJieé NPOBEIEHbl Ha  HU3ALKWKU KOMIIOHEHTOB M HMX HMHTEHCHBHOMY
XapaKTEepPHBIX PEKMMAX COOTBETCTBYIOLIUX yC-  PEArupOBAHUIO.
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EXPERIMENTAL INVESTIGATION OF TURBULENCE OF INFLUENCE OF THE
COMPRESSOR’S OUT FLOW PARAMETERS ON THE HYDRAULICS PARAMETERS
RESISTANCE OF SEPARATION DIFFUSER OF COMBUSTION CHAMBER
Guryanova M.M., Piralishvili Sh.A. It is presented the results of investigation of combustion cham-
ber’s gasdynamics. It’s obtained criteria equations to perform an optimization of its parameters

relatively to minimal hydraulically losses on the stage of diffusion’s designing.

TeHaeHUMN COBEPIICHCTBOBAHUS AaBUA-
LIMOHHBIX JIBUTaTeJIed U HAa3€MHBIX YHEProyc-
TaHOBOK CBSA3aHbl C IIOBBIIIEHUEM CTEIICHU
cKaTus paboyero Tejaa B KOMIIPECCOPE U TEM-
neparypel rasza mnepez TypOuHoil. Ilpu sTom
repes; KOHCTPYKTOPOM BCTAeT 3aJada IpPOeK-
THUPOBAaHUsI KOHCTPYKIIMHU JIBUTaTels C MUHU-
MaJIbHBIMU JINHEWHBIMH pa3MepaMy M Macco-
rabapUTHBIMU XApaKTEPUCTUKAMU,
ONPENEIAOMUMA YACIbHYIO TATY U YAEIb-
HbIA pacxoj TommBa. Kamepa cropanusi BO
MHOI'OM OIPaHMYMBAET BO3MOKHOCTB COKpa-
menust JuiMHbl. OHa JOoJDKHA oOecneduBaTh
IIOJIHOE CKUT'aHUs TOIUIMBA HA BCEX PEKHMMax
paboThl TP MUHUMAJIBHBIX MOTEPSAX MOJHOTO
JABJICHUS, PAaBHOMEPHOE IOJIE TEMIIEpaTypbl
BBIXOJIIIUX MPOAYKTOB CTOPaHHWS W HHU3KHU
YPOBEHb SMUCCUHU TOKCUYHBIX BHIOPOCOB.

AdpOoIMHAMMYECKHE IIPOLIECCHl  IPU
npoexkrupoBanuu KC I'T/l B koHeUHOM HTOTE
ONPENENAT JOCTHKEHHE UMU 3aJaHHBIX Xa-
PAKTEpUCTUK, TaK KAK IapaMeTpbl TEUEHUS U
BEJINYMHBI NOTEPh JABJIECHUS B Ta30BO3IYIL-
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HOM TpaKT€ JBUTATeNsl CYLIECTBEHHO BIIHUSIOT
Ha ero 3(pPEeKTUBHOCTb.

Oco00EeHHO aKTyaJIbHOM 3aJa4yeil sSBIIACT-
Csl CHHDKEHUE MTOTEPh B MPOTOYHOM YacTH, B TOM
YHUCJIe B pacmupsrommxcs kaHamax (auddys3o-
pax) mexay kommpeccopoMm u KC. IN'mppasnu-
YecKHe IMOTEPH BO3PACTAOT C YBEIUYECHUEM
CKOPOCTH ¥ HAJIMYMEM JIOKAIbHBIX BO3MYIIICHUH
MIOTOKA, BBI3BAHHBIX BIIMSHUEM B IPOTOYHOMN
yactu cwioBbiX croek. Juddyszop KC 3nauum-
TEJIbHO CHH)KAET OCEBYIO CKOPOCThb IIOTOKA, HO
BO3pacTamolias Mpu 3TOM J0JSI TUIPONOTEPh
MPUBOJUT K YBEIMUYEHUIO TUIPABIUYECKOTO CO-
npotuneHus Bced KC. OcHoBHBIME TpeboBa-
HUAMU K JU(GQy30pHBIM KaHajlaM  SIBJISIFOTCS
0€30TphIBHOE TEUEHHE B LIMPOKOM JIMana3oHe
CKOPOCTH IOTOKAa Ha BXOJ€ U PaBHOMEPHOCTb
pacnpeziesieHus: napaMeTpoB MOTOKA Ha BBIXO/IE,
KOTOpbIE JIOCTUTAIOTCS MpPH MajbIX yrilax pac-
KPBITUS,, HO TPUBOJUT K YBEIHMUYCHHIO JUTHHEI
KaHaja, ¥ Kak CIIEJICTBHE K YBEJIMYCHHUIO MaTe-
PHAIOEMKOCTH U Beca KOHCTpPYKUUHU. OmnbIT
CO3JaHUs JBUTaTeNIel TUKTyeT TpeOOoBaHUs CO-



