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OCHOBHOIO MPUYMHOK aBapiii Ha TEIJIOBUX CJICKTPOCTAHIIAX €
NOIIKO/)KEHHSI TEIJI0O0OMIHHUX TOBepXOoHb mapoBux koriiB. B CHIA Ha
NUWIOBYTUIbHUX Osokax moTyxHicTio 300 MBT nuromMa mNOIIKOIKYBaHICTh
ckmaganma 5,26 BumankiB Ha pik. B 60% aBapiii 111 TOMKOKEHHS Oyiu
3yMOBJICHI 30JIOBUM 3HOCOM. AOpa3suBHUN 3HOC TEIJIOOOMIHHHUX ITOBEPXOHb
3aJIeKUTh Bij Oaratbox mapamerpiB. Bin nmpomnopiiiftauii Ky0y IMIBHUIKOCTI rasis,
3aJIeKUTh BIJT KyTa 3yCTpidui TBEpPJAOI YAaCTOYKM 1 OCI TOBEpXHI TpyOH,
30UTBLIY€ETHCS 31 3POCTAHHSIM TEMIIEPATypH Ta KOHLEHTpALli YaCTOYOK 30JIH, iX
pO3MIpYy, a TaKOX 3 MIUIBHICTIO PO3MIIIEHHS TPYO TEMJIOOOMIHHMX MOBEPXOHb.
CyTT€BO BIUIMBA€E MPUCYTHICTh HEJAOTOPUIMX YACTMHOK MaJIMBA Ta BIACTHUBOCTI
30J1H.

MeToro poOOTH € BU3HAYEHHS 30H IMiJBHUIIEHOTO aOpa3MBHOTO 3HOCY
KOHBEKTMBHUX MOBEPXOHb MUJIOBYTUIbHUX KOTMIB TIII 312. Jlnsa gocnimkeHHs
BUKOPHUCTOBYBJINCS METOJIAMH KOMIT FOTEPHOTO MojemtoBaHHA. [ 1poro
Oyna cTBOpeHa JeTajbHa KOMII'IOTEpHAa MOJENb KOTJjoarperaTry, ska
BIJITBOPIOBAJIa Aa€POJUMHAMIKY Ta TEIUIOOOMIH B TpaKTax KOTJa B IIMPOKOMY
Jiara3oH1 MOTYKHOCTEH 1 HaJJTUIIKIB TTOBITPSI.

[TakeT mpuKIaZHUX NPOTpaM poO3paxoBYBaB IiAPOJMHAMIKY, TEMIOOOMIH
Ta TOPIHHA NMUJIOBYT1IbHOTO NanuBa B Mozem kotia TIIIT 312. TypOynenTHi
XapaKTEePUCTHKH TIOTOKY po3paxoByBaiucs 3a jgomnomororo RNG k —& moneri.
[Ipu MonemroBaHHI pyXy dYacTOK BHKOPHCTOBYBaBcs wmerof Jlarpamxa.
Pagiamiitnuii TeriooOMiH po3paxoByBaBcs 3a gornomoror P1 moxeni. Iporec
BUXOJY JIETKMX 3 BYruUIi OyB MNpEICTaBICHUN OJHOCTAJIMHUM MEXaHI3MOM.
['OpiHHS KOKCOBOTO 3alMIIKy pO3B’S3yBalocsi 3a JU(y3HO-KIHETHUHOIO
MOJEILIIO.

B pe3ynpTaTi mpoBEACHOTrO AOCTIIKEHHS OTPUMAHO TMOJS MIBUIKOCTEH,
TeMIiepaTyp Ta KoOHIeHTpariid B 00’emi kotia TIIIT 312 mis HaBaHTa)KeHHS
TypOinn 280 MBT. Ta BuUSABIECHI 30HU MiABUIIEHOI 1HTEHCHUBHOCTI HAKHIY
4acTOK TBEp0i (pa3u Ha TpyOM KOHBEKTMBHUX MOBEPXOHb HArpiBy. Pe3ynbratu
KOMIT'FOTEPHOTO MOJIETIIOBAHHSI TOKa3aJd HAasBHICTh JIBOX 30H IIIJABHUILEHOI
IHTEHCUBHOCTI HAKUAY YacCTOK Ha TpyOM KOHBEKTMBHUX IMOBEPXOHb HarpiBy:
mepiia 30Ha e HWKHI 3TUHU TPyO IIMPMOBOro mapormeperpiBHuka | crymneni;
Jpyra 30Ha - TOYNHAETHCA HA BIZICTaH1 4 M Ta 3aKiHYY€EThCS HA BIACTaH1 6 M Bif
MOYaTKy KOHBEKTUBHOI IAXTH.

Po6oTa BHKOHY€ThCS 3a LUILOBOIO MPOTrpaMO0 HAYKOBUX JOCIHIIKEHBb
HAH Vkpainu “HaniiiHicTh 1 [JOBrOBIYHICTH MaTepiaiiB, KOHCTPYKIIiH,
oOnanHanHs Ta criopya” (Pecype-2).
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The main cause of accidents at thermal power plants is a damage of the
heat transfer surfaces of the steam boilers. In the US this damage for coal-fired
units of the 300 MWe was 5.26 cases per year. In 60% of these accidents were
caused by damage within wear. Abrasive wear of the heat transfer surfaces
depends on many parameters. It is proportional to the cube of the flue gas
velocity, depends on the angle of the meeting of solid particles and tube surface
axis, increases with increasing temperature and ash particles concentration, their
size and density allocation of the tubes of heat transfer surfaces. Unburnt fuel
presence and ash properties significantly affect abrasion wear.

The purpose of the work is to determine areas of the high abrasion of the
convective surfaces of the pulverized coal TPP 312 boilers. For the study the
computer modeling techniques were used. For this purposes the detailed
computer model of the boiler, which reproduced an aerodynamics and heat
transfer in the boiler interior for the wide range of boilers load and excess air
was created.

The CFD program has been used to predict hydrodynamics, heat
exchange and pulverized coal combustion in a full scale model of the TPP 312
boiler. The turbulence was predicted by RNG k —¢ turbulence model. The
particles transport was modeled by the Lagrange method. The radiation heat
exchange was solved by the P1 models. The coal volatiles release process was
introduced by the single-stage mechanism. The char burning was modeled with
the use of diffusive-kinetic model.

The fields of the velocities, temperatures and concentrations in the TPP
312 boiler volume for the 280 MWe turbine load were obtained. The areas of
high intensity of the solid particles surge on convective heating surfaces pipes
were identified. The results of computer simulation showed the presence of the
two zones of high intensity of the particles surge on the tubes of the convective
heating surfaces: the first area is the lower tubes bends of the superheater of the
first stage; second zone - starting at a distance of 4 m and ends at a distance of 6
m from the start of the boiler convective chamber.

The work performed by the target program of research of NAS of the
Ukraine "Reliability and durability of materials, structures, equipment and
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