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Bigxoau ciIbChKOTOCIIOAAPCHKOTO BUPOOHHUIITBA 3€PHOBUX € B YKpaiHi
MEPCIEKTUBHUM 1 HAMOUIBIIUM 3a o0csiraMu JKeperoM TBepaoi O6iomacu st
BUpPOOHMIITBA TeIIoBoi eHeprii. Lle B mepury depry CTOCYEThCS BiJIXOJIIB
COJIOMH 3E€PHOBHX, SIKY MOIIIJIBHO TEPEepoONSITH B TENETH JUIsl IIiJIBUIICHHS
HACHUITHOI IIMIIBHOCTI. BHACIIZIOK BHCOKOI 30JILHOCTI Ta BIJHOCHO HHU3BKOI
TEeMIIepaTypH TUTABJICHHS 30J1M, PalliOHAJIbHUM BBAXKAETHCS CIOCIO CIaTtOBaHHS
COJIOM’STHUX MEJIET B KOTJIAX 3 KUIUITYUM IIapoM. Y CIIIIHA TEXHIYHA peaizaiis
HOTO TPOLECY MOB’A3aHa 3 BUOOPOM pAIIOHATIBHUX PEKUMHUX MapaMeTpiB
poOOTH BIJMOBIAHOTO OO0JaJHAHHS, 30KpEMa 3 BU3HAYCHHSM ONTHUMAJIbHUX
3HAUEHb IMIBUAKOCTI BHUCXIJHOTO MOBITPSHOTO MOTOKY B TOINKOBIA Kamepl 3
KUIUIIYUM I1apoM, sika O 3a0e3rnedyBasia BIAMOBIIHUN TEMMOEPATYpPHUI PEXUM
32 YMOB BUCOKOi €()eKTUBHOCTI MPOLECY CIATIOBAHHS MEJET.

Ha BupimenHsi uux npodsieM crpsiMoBaHa JaHa poOoTta. B Hiil HaBeaeHO
pE3YNbTaTH PO3PAXYHKOBUX JOCHIKEHb JUHAMIKH BHUCXIJTHOTO MOBITPSHOTO
MOTOKY 3 TBEPAUMHU BKJIIOYEHHSIMH, AKI 32 (HOPMOIO, pO3MIPOM Ta T'yCTHHOIO
MOAIOHI JO COJOM SHHX IIeyeT. s IOCHIKCHHS JIUHAMIKM BHCXI1JHOTO
MOBITPSTHOTO MOTOKY 3 TBEPAMMH BKJIFOUEHHSIMHU PO3POOJICHO YHCEIbHY MOJIETb,
mo noOyaoBaHa Ha ocHOBI FEiinepoBo-JlarpanxkeBoro miaxoay 0 OIUCY
JUHAMIKM JTUCTIEPCHUX TMOTOKIB. 3a pe3ylibTaTaMH YHUCEIbHUX JOCIIHKEHb
BU3HAYECHO XapAaKTEPUCTHUKM BHUCXIJHOI TOBITPSIHOI Teyli 3 TBEPAUMH
MATIHAPUYHAMA BKJIIOYEHHSAMH 3 ngiameTpoM 5 M. Tedis BinOyBaeThcs B
NPU3MAaTUYHY KaHall, [0 Ma€ 3MIHHUWA MONEPEYHU nepepi3. 3arajabHa BUCOTA
kanany 0,5 m, mupuna BxigHoro neperuny — 0,135 M, a Buxigaoro — 0,255 m.
Po3paxyHku mnpoBogwinca A PI3HUX 3HAUEHb IIBUAKOCTI TOBITPS Vo y
BXIJTHOMY IIEPETHHI KaHaITy.

3 pe3yabTaTiB pO3paxyHKIB BUILUIMBAE, 110 MPHU MIBHAKOCTI MOBITPSHOIO
notoky V, =3 M/C cHocTepiraerbcs IMOYAaTKOBAa CTa/isl PO3BUTKY KHUILISYOTO
mapy 3 Tnener. YacTHHKM pyXaroThCsS B MEXaxX HIKHBOI 00JacTi KaHAIly, a ix
MakcuMasibHa MBUAKICTh He nepesuiye 0,3...0,4 m/c. [lpu V=5 m/c xummsamit
map 3 COJOM SHUX TeJNeT JOCTaTHbO pPO3BUHYTHH. JlucmepcHi YacTHHKH
3HAXOMATHCS B MeXaxX JOCIIHKYBaHOI 0O0JacTi. [x MakcHMaibHi IIBHIKOCTI
ctanoBuTth 1,25 m/c. ITpu V, =10 mM/c MIBUAKICTh TUCTIEPCHUX YACTHHOK JOCATAE
3Ha4YeHb 3,2 M/c. YaCTMHKM JOCITaOTh IPaHUIll BUXIAHOTO MEPETUHY KaHATy i
MOXYTh TpU BIAMOBIJIHUX YMOBaxX BHUXOAUTH 3a Horo Mexi. HaBeneHi
pe3ynbTaTH B MOAANIBIIOMY BUKOPUCTOBYBATUMYTHCS AJISI pO3POOKH YHCENbHOI
MOJIEN MPOLIECY CIaIOBAaHHS COJIOM SIHUX IEJIET Y BUCXIJHOMY IOBITPSIHOMY
MOTOIIl Ta JJIi BU3HAYCHHS paIllOHAIBHUX PEKUMHHUX IapaMeTpiB poOOTH
BIJIIIOBITHOrO 001 HAHHS.
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Waste of agricultural production of cereals is a promising and largest
source of solid biomass for the production of thermal energy in Ukraine. This
primarily concerns cereal straw waste, which is expedient to be processed into
pellets to increase the bulk density. Due to the high ash content and relatively
low ash melting temperature, the method of burning straw pellets in fluidized
bed boilers is considered to be rational. The successful technical realization of
this process is connected with the choice of rational operating parameters of the
relevant equipment, in particular with the determination of the optimum values
of the velocity of the ascending airflow in the combustion chamber with a
fluidized bed, which ensures the appropriate temperature regime in conditions of
high efficiency of the pellets burning process.

This work is aimed at solving these problems. It presents the results of
computational studies of the dynamics of the ascending airflow with solid
inclusions, in shape, size and density similar to straw pellets. To study the
dynamics of the ascending airflow with solid inclusions, a numerical model has
been developed, based on the Euler-Lagrange approach to describing the
dynamics of disperse flows. On the results of numerical studies, the
characteristics of an ascending air flow with solid cylindrical inclusions of 5 mm
in diameter were determined. Flow occurs in prismatic channel with a variable
cross-section. The total height of the channel is 0,5 m, the width of the entrance
section is 0,135 m, and the output channel is 0,255 m. Calculations were
performed for different values of the air velocity V, in the inlet section of the
channel.

From the results of calculations it follows that at an airflow velocity V, =
3 m/s, the initial stage of the development of the fluidized bed from pellets is
observed. The particles move within the lower region of the channel, and their
maximum velocity does not exceed 0,3 ... 0,4 m/s. At V,= 5 m/s, the fluidized
bed of straw pellets is sufficiently developed. Dispersed particles are within the
investigated area. Their maximum velocity is 1,25 m/s. At V, = 10 m/s, the
velocity of dispersed particles reaches value of 3,2 m/s. The particles reach the
boundary of the outlet section of the channel and can, under appropriate
conditions, go beyond it. These results further will be used to develop a
numerical model of the process of burning straw pellets in the ascending airflow
and to determine the rational operating parameters for the appropriate
equipment.



The research provided by the grant support of the State Fund for
Fundamental Research (project No ®73\108-2016).



