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UNCJIEHHBIE UCCJIIEJOBAHUA COKUT'AHUSA TOIIJINBA B
TOIIKAX HACTEHHOI'O 1 DHEPI'ETUYECKOI'O KOTJIOB

Hcnonvzosanue mamemamuieckoco MOO0eIUpPO8aHUs 0aem 603MONCHOCHb
NOJIHOYEHHO20 U3VYEHUS CHCULAHUSL NPUPOOHO20 2a3a U Opy2ux 6udo8 MoOniuéd 8
Komaoazpe2amax ¢ MONKAMU CAMOU pasiuyHou 2ceomempuu. Ilpu smom 071
OoanvHeuue20 COnoCmasieHuss Noay4aemMvlx MeniomexHudecKux XapakKmepucmux u
opyeou  uHgopmayuu HeobXo00uMo obecnedums OOCMAMOUYHO  OOCMOBEPHOE
MooenuposaHue  obvekma  uccieoosanus. B pabome  npoananusuposambvl
pe3yIbmamol YUCIEHHO20 UCCIe008AHUS CIHCUSAHUSL NbLIEGUOHO20 Velisi 8 MONKe
anepeemuyeckoeo komna TII-144 u memana 6 monke nacmennozo komaa Vitocrossal
200 VIESSMANN.

KitoueBble ciioBa:  oHep2od(hGheKmusHoCms;  IKOI02UUHOCIb,  MENnio8as
9Hepeusl;, Komei,; 20peHue; Memau, MoOeIuposanue, U3yaiusayus.
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NUMERICAL STUDIES OF FUEL BURNING IN WALL AND
ENERGY BOILERS

Using mathematical modeling gives a possibility for deep studying the burning
of natural gas and other types of fuel in boilers with furnaces of various geometries.
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In this case, for further comparison of the obtained thermal characteristics and other
information, it is necessary to provide fairly reliable modeling of the object of study.
The paper analyzes the results of a numerical study of the combustion of pulverized
coal in the furnace of the TP-14A energy boiler and methane in the furnace of the
Vitocrossal 200 VIESSMANN wall-mounted boiler.

Keywords: energy efficiency; ecological compatibility; thermal energy; a
boiler; burning; methane; modeling; visualization.

HeoO6xoauMocTh  MCHOJIB30BaTh ~ TOIUIMBO — JKOJIOTMYECKH U
sHepreTudecku 3¢G(EKTUBHO — OAWH W3 HauOojee >XKECTKHX BBI30BOB
YCTOMYMBOMY DPa3BUTHI0O B CBSI3M C BO3MOXKHOCTBIO TJI0OAIBHBIX
M3MCHEHUH KJIMMaTa.

B cdepe renepamuu Termia Ay o0orpeBa  MPOMBIIUICHHBIX,
KOMMYHaJIbHO-OBITOBBIX M KHUJIBIX O0BEKTOB MpOo0OJIeMa B paBHOW CTETICHU
3aTparMBaeT W IEHTPAIM30BAHHYIO BBIPAOOTKY B DHEPTreTUYECKUX KOTJIaX
[1], u fdeueHTpanuM30BaHHYI0O B  KOTJIAaX CpeaHed W Majou
NPOU3BOJUTEILHOCTH, BKJIIOYas MEJIKHE HACTeHHBbIC ammapaTtel. B
COOTBETCTBHH ¢ JoKkyMeHTamu Ilapmxckoro coriamenus (2015 r.) mo
kaumaty [2] okoso TpeTH BbIpaOaThIBACMOM Ha IUIAHETE JHEPTUHU
3aTpavyrBaeTCsl Ha SHEProCHAOKEHUE 3/TaHUH.

B nmanmHolt pabGoTe mpencTaBieHBI  PE3yIbTaThl  UYMCICHHBIX
UCCJIeI0BaHUM MeTojaMu BerunciauTenbHon ruapogunaMuku (I10 ANSY'S
Fluent) [3] xapakTepuCTHK CXKWTaHUS TMPUPOJHOTO Ta3a B TOIMKaXx
sHeprernueckoro kotia TII-14A npousBoauTenbHOCTHIO 1O napy 220 T/4
U HACTEHHOTO KOTJIa Vitocrossal 200 VIESSMANN
TerionpousBoauTenbHoCTHIO 400 KBT.

YupomeHnuasie 3D-reoMeTpun TONMOYHBIX Kamep koTioB Vitocrossal
200 u TII-14A co creHepupOBaHHBIMH CETKaMH, CO3JaHHBIC B
npenpoieccope Gambit, npencrtaBiensl Ha puc. 1. Iloctpoenue cetku
BBITIOJTHSJIOCH B COOTBETCTBUHU C peKOMEHIausIMu [4].
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Puc. 1. PacuetHsie Moienu TormouHor kamepbl kotiioB Vitocrossal 200 TII-14A

[lepenecennsie B mporeccop Ansys Fluent pacuerHeie Mopenu
IPOBEPSTUCH HAa KOPPEKTHOCTh TCHEPAIIUN CETKH.

Pacuetsr roperms B Tomke Vitocrossal 200 mpow3BoAMIUCEH 11O
monenu Species Transport («mepeHoca KOMIIOHEHTOBY), IMO3BOJISIONIEH
MOJICJTUPOBATh CMEIIMBAHWE W TPAHCIOPTHUPOBKY BEIIECTB C YYCTOM
XUMHYECKUX ypaBHEHHH. PaccmarpuBaioch OJHOCTaJAMHHOE TOpPEHHE
MeTaHa ¢ Bo3ayxoM (3arpyxaiics matepuan Methane — Air). Ilpu 3ananun
BXOJIHBIX TPAHUYHBIX YCIOBHH Ha TETUIOBOCIIPHHUMAIOIINX CTCHKaX KOTJIa
npuanMaiiich. tan 3086 — Wall (crenka), temmeparypa T = 353 K. B
30HE BBIXOJIa JBIMOBBIX OTPA0OTABIIMX Ta30B YCTaHABIMBAIN YCIOBHE
Pressure Outlet.

Hns tonku kotna TII-14A Obuta BbiOpana KommosurmonHas
TpaHCIOpPTHAsT MOJENIb C (QYHKUHEH MmIOTHOCTH BepositHocTelr PDF
(Composition PDF Transport). PaccmatpuBalioch TOpEHHE MBLICYTOJIBHOM
cMecu ¢ Bo3ayxoMm (3arpyxxkaics marepuan Coal — Volatiles — Air, T. e.
yroJib — JICTY4YHe KOMIIOHCHTHI — BO31yX). JJIT CTEHOK KOTJIa IMOCTaBJICHO
ycioue Wall u Bo Bkinaake Thermal 3amana temrmepaTypa moBepXHOCTH
473 K. I'panuuHbIe YCIOBHS IbLICYTOJBHOIO IMOTOKA Ha BXOJAE B FOPEIKH
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3amaHa yciaoBueM Velocity Inlet (ckopocTh Ha BXOAE) CO 3HAUCHHEM
0,00042 wm/c. Bxoanas temmneparypa motoka 430 K. Jlnsg rpaHudHbIX
YCJIOBUH BBIXOJHOTO ceueHusd 3aaaHo ycioBue Pressure Outlet (maBnenue
Ha BBIXOJIC).

[locne ycTaHOBKM CXEMBl YHUCJICHHOTO pEIICHUS W HACTPOUKH
BU3yaJIM3aIlMd  XOJa PEIICHUS MPOU3BOAMIM HWHUIAAIW3AIUI0 |
MPUCTYIIAIM K UTEpallMOHHOMY mpoleccy. Ha puc. 2, 3 npencraBieHsl, B
KauecTBE MPUMEPA, OTACIbHBIC PE3YyJbTaThl YHCICHHBIX HCCIIEIOBaHUMH,
MOJIydYEHHBIE TIOCJE aJanTalid CETKM JO YCTPAHEHHS CETOYHOU
3aBUCUMOCTHU. [loslydeHHbIE B pe3ybpTaTe pacueToB MOJISI KOHIICHTpAIUi
KOMIIOHCHTOB,  TEMIIepaTyp, CKOpOCTeH, JaBJICHUH B  TOIKax
MCCJICIOBAaHHBIX KOTJIOB CKOPOCTEH TO3BOJISIIOT TOBOPUTH 00 OTCYTCTBUU
¢bu3uIecKol HeaqeKBaTHOCTH B pacyeTax.

Contours of Static Temperature (k) Jun 06, 2019
FLUENT 6.3 (3d, dp, pbns, spe, ske)

Puc. 3. Pesynbrate urepanuu B nporpamme FLUENT. U3menenue
TeMIlepaTyphl B Tolke koTya Vitocrossal 200

zj—rx

1.33e-02

Contours of Mass fraction of co2 Jun 06, 2019
FLUENT 6.3 (3d, dp, pbns, ske)

Puc. 4. Pacnpenenenue konnentpanuu CO; B Tonke kotia TII-14A
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[lonydyeHHble  pe3ysbTaThl  JAlOT  BO3MOXHOCTb  HAIJISITHOTO
ONpPEACICHUS 3aBUCHMOCTHM MapaMeTpOB TOMOYHBIX IMPOLECCOB OT
KOHCTPYKTUBHBIX 0COO€HHOCTEH Tomok. Dusmyeckas aJaeKBaTHOCTh
NPEACTABICHHBIX CIIOCOOOB YHCIEHHBIX MCCIECIOBAHUN  MO3BOJISET
UCIIOJIB30BaTh MX JJIsl CPABHUTEIHLHOTO aHali3a CTENEHU COBEPIICHCTBA
KOHCTPYKIIUM pPa3IWYHBIX TEIUIOTEHEPATOpPOB, B TOM YMCJIE — B IEAX
MOBBIIEHUS YHEPTOIPHEKTUBHOCTH 000TPEBA 3IAHUN U COOPYKEHUH.
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