VIK 621.45.02

HCCJEJOBAHHUE BJIMSTHUAA MOJIEJIEM TYPBYJEHTHOCTH
N MOJIEJIEU 'OPEHUSA HA OCHOBHBIE XAPAKTEPUCTUKU
MAJIODMUCCHOHHOMN KAMEPBI CTOPAHUA TTY

JIuteunenko 3. C.!, Crapoctun JI. A.', Muponos H. C.!, Ueuer 1. B.2
TIAO «OJIK-Ky3nemo», r. Camapa, zah52351@mail.ru
2Camapckuii yauBepcurer, r. Camapa.

Knrouesvie cnosa: kamepa ceopanus, 2openoyroe ycmpoucmeo, 8bloOpocul 8peOHbIX 8eulecms,
MoO0enb mypOyIeHmHOCmU, 2a30MYPOUHHAS YCIMAHOBKA, KUHEMUYEeCKUL MeXAHU3M.

IIpu npoextrpoBanuu kamepsl cropanusi (KC) anst ra3oTypOMHHOM yCTaHOBKM HEU30€XHO
BO3HHUKAET 3aJa4a OLEHKH €€ Ta30JMHAMUYECKON 3((EKTUBHOCTH W OCHOBHBIX XapaKTEpUCTHK [1].
BbicoKkast cTOMMOCTD M3rOTOBJICHUS MPOTOTHIIA U NIPOBEIEHMS HATYPHBIX MCIBITAHWH, HEBO3MOXKHOCTD
NPOBOJUTh HAOMIOACHHUS OTIENBHBIX (U3MYECKUX IPOLIECCOB M HM3MEPATh XAPaKTEPUCTUKH BHYTPH
UCIIBITYEMOT0 U3e1s 0e3 BMelaTe/IbcTBa B pabounii mporecc — BCE 310 00yciaBIuBaeT HEO0X0MMOCTh
NPOBEJCHUS Ta30JMHAMHUYECKUX PAcyeTOB YHCIEHHBIMH METO/IaMH, MO3BOJISIOIIMX aHAIU3UPOBATh U
OTCIIeKHMBaTh OOIIMPHBI HAOOp MapaMeTpoB, a TAKKE 3HAYUTEIBHO CHMXKATh MOTPEOHBIE 3aTpaThl.
Hckmouenne ommOKy JUCKPETH3AMK PacyeTHON OOJIACTH, a TaKkKe BBIOOP KOPPEKTHBIX IOIXOJO0B K
PELIEHHIO TO3BOJIAIOT MOBBICUTH TOYHOCTh YMCIEHHOIO HccienoBaHus. B To ke Bpems, moapoOHoe
CETOYHOE DPa30MEHHEe WM HCIIOJb30BAHUE JIOCTOBEPHBIX PACUETHBIX MEXaHU3MOB M Mojesed TpeOyer
3HAYNTEIBHBIX BBIYMCIUTEIBHBIX MOILIHOCTEH, YTO MOXKET IIPUBECTH K YaCTUYHOMY HUBEIMPOBAHUIO
HKOHOMHUYECKHX BBITOJI KOHEYHO-DJIEMEHTHBIX PAacueToB. TakuM 00pa3om, Mmepes pacueTYnKoOM B paMKax
HIOBCEJIHEBHOM JIESTEIbHOCT BCTaeT 33jlaya BbIOOpAa IPHUEMIJIEMBIX C TOYKU 3pPEHUS TOYHOCTH MU
PECYPCOEMKOCTH PACUETHBIX CETOK, PEIyLUUPOBAHHBIX MOJEIEH M MEXaHU3MOB, MO3BOJISIOMINX
IIPOTHO3UPOBATh XapaKTEPUCTUKU KaMephl CrOPaHMS.

B nmanno#t pabote Obla co3maHa TeOMETpHUYEcKas MOJENb PACYETHOM 00JacTH TOPEIOYHOTO
yCTpOICTBAa U MaJTO3MUCCHOHHOM KaMepbl CrOpaHusl Ha3eMHOM ra3oTypOMHHOI YCTaHOBKHM, BBIIIOJHEHA
JIEKOMITO3UIIHS MOJIeNiel Ha XapaKTepHble 00JIaCTH B LIENISIX KOHTPOJISI CeTOUHOro pazouenus. IIposeneHo
UCCJIEJOBaHNE BIIMSHUS CETOYHOIO pa3pelleHHsl POTOYHBIX YacTe rOpeOYHOro YCTPOMCTBA U KaMepbl
CrOpaHHMs Ha MX pacXo/Hble XapaKTEpPUCTUKU M MapaMeTpsl pabouero mpouecca. Ha ocHoBanum
MOJTYYEHHBIX PE3YJIbTaTOB CETOYHOM CXOJUMOCTH BBIOpAaHBl ONTUMAJIbHBIE IapaMeTpbl KOHEYHO-
JJIEMEHTHOMN CETKH C TOUKHU 3peHMs ABYX (PaKTOPOB: UTUTEIBHOCTH pacyuera ¢ OHON CTOPOHBI U OLIMOKH
JUCKPETU3AIUH C APYTOH.

JInst BBIOpaHHOTO BapHaHTa CETKU MPOTOYHON YacTU TOPEJIKH MPOBEIECHO UCCIIEI0BAHUE BIMSHUS
Mojienie  TypOYJIEHTHOCTH pa3IMYHOM JeTalu3allid M PEeCYypCcOEeMKOCTH Ha KaueCTBEHHOE U
KOJIMYECTBEHHOE paCIpeieiieHHe KOHTPOIUPYEMbIX (PU3NYECKUX BEMUUYHMH (IIPU HEM3MEHHBIX MOAEIAX
TOpEeHUs] U MexaHu3Me OOpa3oBaHUSl MPOAYKTOB CTOPAHUS METAHO-BO3AYIIHOM CMECH); Ul Kamepbl
CrOpaHusi — BIMSHUE PA3JIMUHBIX MOZIEIEN TOPEHUS U KHHETUYECKUX MEXaHN3MOB [2-5] Ha pacripenieneHue
KOHTPOJIUPYEMBIX (PU3NYECKUX BEIMYMH (IIPU HEU3MEHHON MOJIEN TYpOYJIEHTHOCTH).

[IpoBeneHO cCpaBHEHME peE3yJbTAaTOB pacdyeTa C OKCIEPUMEHTAIbHBIMU [JaHHBIMU: B XOJE
COIOCTABJICHUSI CJlIeNlaH BbIBOJ 00 MX YAOBJIETBOPUTEIILHOM KAau€CTBEHHOM M KOJUYECTBEHHOM
coBnageHnu. C¢hopMuUpOBaHBl PEKOMEHIAMU IO BBIOOPY MOJENH TYpOYJEHTHOCTH, MOAXOAa K
JEKOMMO3UIMY U JUCKPETU3allMd PacdE€THOM 00JIacTH, BBIOOPY MOJENIM TOPEHUS M KUHETHYECKOTO
MEXaHN3Ma.
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Caenenus 00 aBTOpax

JIutBunenko 3axap CepreeBuy, OakajnaBp, TEXHUK-KOHCTpyKTOp. OO01acTh Hay4HbIX
MHTEPECOB: YHCICHHOE HCCIEI0BAaHHE IPOLECCOB M TEYCHUH B TOPEIOYHBIX U (POPCYHOUHBIX
ycrpoiictBax KC.

Crapoctun JImutpuii AHapeeBuu, OakajlaBp, TEXHUK-KOHCTPYKTOp. OO1acTh Hay4dHBIX
MHTEPECOB: YNCIEHHOE MoJienupoBaHue padodero mponecca B KC.

MuponoB Hukonait CepreeBudy, CHELMAIUCT, HH)KEHEP-KOHCTPYKTOp. OOMacTh HayuyHBIX
UHTEPECOB: KOMIUJICKCHAs OLIEHKA Ia30JMHAMUYECKUX U TepMOMexaHudeckux xapakrepuctuk KC
YUCJIEHHBIMH U YMIUPUYECKUMHU METOJAMH.

Yeuer VIBan BukropoBuy, KaHJ. TEXH. HayK, JIOLEHT, CTapIIMi HayuyHbI cOTpyAHUK. O6IacTh
HAy4YHBIX HMHTEPECOB: XUMHUS IIpoliecca TOpPEeHMs, OJHOMEpHble Mozenu padouero mponecca KC,
aBTOMAaTU3UpPOBaHHble MeTOoMuKU mpoektupoBaHus KC, pa3paboTka NpakTUYECKHX MOJIXOA0B K
po600TOOPY ¥ XUMUYECKOMY aHAIIU3Y.
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In the course of their working activities, the engineer is faced with the task of selecting grid
resolution, models and mechanisms that are acceptable in terms of accuracy and resource consumption,
allowing them to predict the characteristics of the combustion chamber.

In this paper, the influence of the grid resolution of the flow zones of the burner device and the
combustion chamber on their flow characteristics and parameters of process was studied. For the
selected version of the burner flow-through grid, the influence of various turbulence models on
qualitative and quantitative distribution of the controlled physical quantities was studied; for low-
emission combustion chamber, the influence of different combustion models and kinetic mechanisms
on the distribution of physical quantities was studied, too.

The results of the calculation are compared with the experimental data: during the comparison,
a conclusion is made about their satisfactory qualitative and quantitative coincidence.
Recommendations are formed for the choice of the turbulence model, the approach to decomposition
and discretization of the calculated domain, the choice of the combustion model and the kinetic
mechanism.
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