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1. TligBuiieHHs €(PEKTUBHOCTI €HEPrOTEXHOJIOTIYHOrO IIPOLIECY CIIAII0BAaHHS 3/1piOHEHOI AepeBHOI 6iomacu

2. Improving the efficiency of the energy-technological process of burning crushed wood biomass

Pedepar:

1. Incepraniiina po60Ta IPUCBIYEHA PO3B'SI3aHHIO aKTyaJIbHOTO 3aBJJaHHS — PO3BUTKY HAYKOBUX OCHOB IIPOLIECY
CIaII0BaHHS 37IpiOHEHOi IepeBHOi 6ioMacu Ta BAOCKOHAJIEHHS MaJIMBHEBUX MTPUCTPOIB IS MifBULIIEHHS
caMo3aliMaHHS JilepeBHOi 6iomacy, 10 4a0 MOXKJINBICTb AOCHITUTH OCOOGIUBOCTI IIepebiry boro npouecy 3
ypaxyBaHHSM Ta 0e3 ypaxyBaHHs TeIJIOBiZiBeleHHs i cOpMyBaTU BUMOTH 10 €(DEKTHBHOIO CIIaJIIOBAHHS JePEeBHOI
6iomacu B aJIMBHEBUX MPUCTPOSX. 11I715XOM 3aCTOCYBaHHS y CYKYITHOCTI DiBHSIHHS KiHETUKM peaKllii rOpiHHS Ta
METOAY HallMEHIIMX KBa/IpaTiB PO3POOJIEHO CUCTEMY PiBHSIHD IJ151 00YMCIEHHS 3HaY€Hb KiIHETUYHUX KOHCTAHT
peaxlii rTopiHHSA JepEeBMHU Ha OCHOBI pe3yJIbTaTiB HEI30TEPMIYHOIO METOAY JOCIIIJIKEHHS MPOLIeCY TOPiHHA.
BUKOHAaHO eKCIIEpUMEHTAJIbHI NOCTiIPKEHHS Ta BUBHAYEHO €JIEMEHTHUU CKJIaJ, Pi3HUX IOPiJl IePeBUHU, 30KpeMa i
IIBUJIKOPOCTYYUX COPTIB. 3a pe3ysibTaTaMU TEPMOTPaBIMETPUYHOTO aHAJi3y BU3HAYEHO KIHETMYHI KOHCTAaHTHU
peakuii ropiHHS 11 Bep6ou eHepreTuyHoi Salix, a TaKoXX OTPUMAaHO aHATITUYHI 3aJIeXKHOCTI BiIIHOCHOI BTpaTy Macu

3pas3ka Bep6u Salix Bif, o6epHEHOI TeMIepaTypH 3paska, 10 Ja€ MOXUJIMBICTb ITPOAHAaIli3yBaTy Iepedir ctanii



Ipolecy ropiHH4 3pa3ka Ta cOpMyBaTU BUMOTHY IO YMOB CIIaJIIOBaHHS 1ii€l NOpOay AE€PEBUHHU B NaJIMBHEBUX
IIPUCTPOSIX. BudHavueHo BIIMB KoedillieHTa HaAJIMIIKY [TOBITPs HA MaJIMBHEBUI PEXXUM IIPU CIIA/IIOBAHH] FeHETUYHO
MoaudikoBaHOI AepeBUHY, 10 JA€ MOXKJIMBICTb 0OpaTH ONTHMAaJIbHI 3HAYEHHS PEKMMHUX N1apaMeTpiB Ipolecy
CIAJIIOBAHHS TAKOI IEPEBMHU Ta 3HM3UTU PiBeHb BUKUY LIKiIJIMBAX PEYOBUH. 3a pe3yJIbTaTaM/i BUKOHAHUX
IOCJIiIKeHb YI0CKOHAJIEHO KOHCTPYKILiIO [TaJInBHEBUX IIPUCTPOIB IJ1s1 CIIAI0OBaHHS 3[IpibHEHOi epeBHoi 6iomacy,
110 3a6e3Ieyye 3MEHIIEeHHS BTPAT 3 MEXaHIUHUM Ta XiMiUHMM HeomasoM i nifgBuIeHHs e(PeKTUBHICTb
KoTsoarperary Ha 1,0-2,0%. PesysbTaTil [ricepTalifiHOi poO0TH BIIPOBAI)KEHO HA BUPDOOHMYMX MiJIIPUEMCTBAX, 110

3alIMalOThCS ,ILOCJ]i,IL)I(eHHHM, IIPOEKTYBAHHAM, BI/IpO6HI/II_LTBOM Ta eKCHJIyaTaLLi(-ZIO KOTEJIbHOT'O YCTAaTKYBAHHS.

2. The dissertation work is devoted to the solution of the actual problem - development of scientific bases of
process of burning of the crushed wood biomass and improvement of fuel devices for increase of efficiency of its
burning. The conditions of application of the mathematical model of the process of thermal spontaneous
combustion of wood biomass are specified in the work, which made it possible to investigate the peculiarities of
this process, taking into account and without taking into account heat dissipation and to form requirements for
efficient combustion of wood biomass in fuel devices. By applying the combustion reaction kinetics equation and
the least squares method together, a system of equations has been developed to calculate the values of the kinetic
constants of the wood combustion reaction based on the results of the nonisothermal method for investigation the
combustion process. Experimental studies have been performed and the elemental composition of different wood
species, including fast-growing varieties, has been determined. According to the results of thermogravimetric
analysis, the kinetic constants of the combustion reaction for energy willow Salix were determined and the
analytical dependences of the relative weight loss of the Salix willow sample on the inverse temperature of the
sample were obtained, which makes it possible to analyze the stages of the combustion process of the sample and
to form requirements for the conditions of combustion of this species of wood in fuel devices. The influence of the
excess air coefficient on the fuel regime during the combustion of genetically modified wood is determined, which
makes it possible to choose the optimal values of the regime parameters of the combustion process of such wood
and reduce the level of emissions. According to the results of the performed researches the design of fuel devices
for burning of crushed wood biomass is improved, which provides reduction of losses with mechanical and
chemical afterburning and increases the efficiency of the boiler unit by 1.0-2.0%. The results of the dissertation
work are implemented at the production enterprises engaged in research, design, production and operation of
boiler equipment.
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