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Ilenv padomwi. YCTaHOBIICHUE 3aKOHOMEPHOCTEN TEUCHUS OXJIAAUTENS U
OCOOCHHOCTEH TEIMJOBOIO COCTOSIHUSL THAAKUX IJIOCKUX CTaOMIN3aTOPOB
IUTAMEHHU U CTaOUIIN3aTOPOB C TPANCLIMEBUIHBIMU HUIIIAMH.

Pesynomamer. Ha ocnoBe CFD  mopenupoBaHusi — BBIMOJHEHO
COMOCTABJICHUE KApTUHBI TEYEHUS U TEMIIEPaTypHBIX PEKUMOB IIIOCKUX
CTaOMJIN3aTOPOB IJJAMEHUW B YCIOBUAX HAIWYUS W OTCYTCTBUSI HHUILEBBIX
nosioctedl. J[aHHOE COMOCTaBIEHHE MPOBEIECHO MPHU OJWHAKOBBIX PEKUMHBIX
napaMmeTpax " UJICHTUYHBIX T€OMETPUYECKUX XapaKTepUCTHKAX
ctabunuzatropoB  miameHu. (Ocoboe BHUMaHuUEe B  paboTe  yAeJIeHO
paccMoTpeHnio 3(G(}EKTOB BIMSHUS Ha HCCIEAyEeMble MpPOLIECChl HArpy3Ku
KoTyioarperata. B pesynbTaTe MpOBENEHHBIX HMCCIEAOBAHUN IMOKa3aHO, YTO B
COMOCTABIIIEMbIX ~ CUTyaIlUsX  KapTHHBI  TEUYECHHs]  XJaJareéHTa  MOTYT
CYLIECTBEHHO OTJIMYaThbCi B O0OJACTH, COOTBETCTBYIOIIEH MECTOIOJIOKEHUIO
HUIIEBOM IMOJIOCTH. 3Jech B Cilydyae TIJaJKOro craduiM3aropa IJIaMEeHU
Ha0JII0JaeTCs 3HAUUTENbHbBIE 3aMeIJICHUE MTOTOKA PU OTCYTCTBHH 30H OTpHIBA,
IPUCOEIMHEHUS MOTOKA U YIJIOBBIX BUXPEBBIX 30H, KOTOPbIE UMEIOT MECTO B
YCIOBUSX HATMYUS TPANCIIMEBUIHBIX HUIIL

Uro kacaercs TeMIEpaTypHBIX PEXUMOB CTAOUIIM3ATOPOB IJIAMEHH, TO
COTJIACHO TIONYYEHHBIM J@aHHBIM B OOOMX pPACCMAaTPUBAEMBIX CIIy4asX OHH
SBIISIIOTCA ONArOMpUSITHBIMU JUISI OTHOCHUTENBHBIX HArpy30K KoOTJoarperara
BoIiie 30%. IIpu 3TOM ypoBEeHb TEMIEPATYPHI CTAOUIIN3aTOPOB C YMEHbBILIEHHEM
JAHHOM Harpy3kKu pacTeT, YTO OOYCIIOBIEHO CHIXKEHHEM pacxXo/a XJaJareHra —
npuponHoro rasza. Jlanueie CFD monenupoBaHUs CBUIETENBCTBYIOT TaKXKe O
TOM, UYTO XapakTep pacHpeleieHHs] TeMmIlepaTypbl MO JUIMHE CTaOWIM3aTopa
OKa3bIBA€TCs CYLIECTBEHHO PAa3JIMYHBIM MPU HAJIMYUU U OTCYTCTBUM HHILIEBOMN
HOJIOCTU. DTO CBSI3aHO, MPEXKJIE BCETr0, C TEM OOCTOSTENBLCTBOM, UYTO B CIIyyae
IJIaJKOr0 CTaOWUIM3aTopa TOPEHHE HAUYMHAETCS Ha €ro CPbIBHOM KpPOMKE, a B
cilydyae CTabuiIn3aropa ¢ HUILEeH — Ha mepeaHel cteHke Huim. M kpome Toro B
rJaJkoM cTabuiuzarope 0oyiee 3HAYUTENBHBIMHM  SIBIISIOTCS MPOAOJIBHBIC
MEPETOKU TETUIOTHI B €T0 CTCHKE.

Bbi6oowi.  ]Jlanubie  cpaBHUTENBHOTO  aHanu3a  3(pQexTuBHOCTU
OXJAKICHHUS] CTaOWIM3aTopa IJIAMEHM C HHUIIEBBIMU MOJIOCTSIMH U 0€3 HUX
MOKa3aJId, YTO NPHU HMCIOJIb30BAHMM B KAa4E€CTBE XJIAJareHTa MPUPOJHOrO rasa
MakcUMajbHas TeMIlepaTypa CTaOWiIu3aTopa HE TMPEBBIIMIAET JIOMYCTUMYIO
BEITUYMHY ISl OTHOCUTENBHBIX HArpy30K KoTioarperara 6onee 30%.
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Objective. Establishment of regularities of the coolant flow and features of
the heat state of smooth flat flame stabilizers and stabilizers with trapezoidal
niches.

Results. On the basis of CFD modeling, the flow patterns of flow and the
temperature regimes of the flat flame stabilizers are compared in the presence
and absence of niche cavities. This comparison was carried out with identical
regime parameters and identical geometric characteristics of the flame
stabilizers. Particular attention is paid to the study of the effects of the boiler
load on the processes under study. As a result of the conducted studies it was
shown that in the situations being compared the patterns of the refrigerant flow
can differ substantially in the region corresponding to the location of the niche
cavity. Here, in the case of a smooth flame stabilizer, there is a significant
slowing down of the flow in the absence of separation zones, joining the flow
and angular vortex zones that occur in the presence of trapezoidal niches.

Regarding the temperature regimes of the flame stabilizers, according to
the data obtained, in both cases under consideration they are favorable for
relative loads of the boiler above 30%. At the same time, the level of stabilizers
temperature increases with a decrease in this load, which is due to a decrease in
the consumption of the refrigerant - natural gas. CFD simulation data also
indicate that the pattern of the temperature distribution along the length of the
stabilizer is significantly different in the presence and absence of a niche cavity.
This is due, above all, to the fact that in the case of a smooth stabilizer, the
combustion begins at its discontinuous edge, and in the case of a stabilizer with
a niche, the burning on the front wall of the niche. And in addition, in a smooth
stabilizer, longitudinal heat transfer in its wall is more significant.

Conclusions. Data from the comparative analysis of the cooling
efficiency of the flame stabilizer with niche cavities and without them showed
that when using natural gas as a refrigerant the maximum temperature of the
stabilizer does not exceed the allowable value for the relative loads of the boiler
more than 30%.
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