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BURNER OF WOOD WASTES

Anomauin. [Ipoananizoearno nepcnekmueu 6UKOPUCMAHHs 6I0xX00i6 depesunu 6 Ykpaini 3 eonocicmio 9,5...50%,
6KA3AHO HA NEPCNEKMUBHICMb NEPeoDIAOHAHNS 2A308UX KONIIB 34 PAXYHOK 6CMAHOGIEHHS NATTbHUKIG HA 8I0X0-
dax depeguHil, NPOAHANI308aAHA KOHCMPYKYis nareHuxa nomyoichicmio 3000 kBm, wo npayioe na 8idxodax depe-
BUHU. 3 GUKOPUCAHHAM MAMEMAMUYHOT MOOe MEeNnio2iopoOUHAMIYHUX NPOYECI8 8 NATLHUKY, W0 N06Y006aHa
3 epaxyeanusam Hopmamuenozo memooa meniogozo po3paxyHKy Komioazpe2amis, 06aiaHCco8Ux piGHAHb 2a302e-
Hepayii ma ocobnusocmell KOHCMPYKYIL NANbHUKA, NPOBEOeHT YUCTIO08I OOCTIONCEHHS PEXNCUMIB 1020 pobomil.
Ipoananizoeanuii 6NIUE XAPAKMEPUCIUK NATUBA | YINBOPEHO20 CUHME3-2A3 Md, PeNCUMIE pOOOMU NATbHUKA HA
1i020 MeNIOMEXHIYHI NOKA3HUKU — PO3PAXYHKOBY meMnepamypy gaxemny, nosepxui ymeposxu ma 6mopunHo2o
nosimpsi. Busieneni payionanvui pedxcumu pooomu naibHUKa npu CRAIO8AHHI 8i0X00i8 0epesuHuU

Knrouosi cnosa. [lanvrux, 6i0xo0u oepesunu, 0102icms, memnepamypa gaxeny, pymepiska

Annomayusn. Ipoananuzuposanvl nepcneKmuebl UCNOIb308AHUSL OMX00068 OPesecutvl 6 YKpaune ¢ 61adiCHO-
cmwvio 9,5...50%, ykazano Ha nepcnexmueHocms nepeobopyo0osaniis 24306l KONIOE 34 CUem YCMAHOIeHUs.
20peoK HA OMX00ax OPeecunvl, NPOAHAIUUPOBAHA KOHCMPYKYUs 20peaku mounocmoio 3000 kBm, xomopas
pabomaem na omxooax opesecunvl. C UCOIB308AHUEM MAMEMAMUYECKOU MOOEIU MENI0SUOPOOUHAMUYECKUX
npoyeccos 6 2opeike, KOMopas nocmpoena ¢ yiemom Hopmamueno2o memooa menyiogo2o pacuema Komioaz-
peaamos, O6aniaHCO8bIX YPASHEHUL 2A302eHePaYUY U 0CODEHHOCME KOHCIPYKYUL 20PEIKU, NPO8EOeHbL HUCTIO8bIE
UCCe008AHUSL PEAHCUMOE €20 pabomul. [Ipoanaiu3upoeano enusHue XapaKkmepucmux moniued, 00paz0e8anHo20
CUHmMe3-2a3a U PENCUMO8 PAOOMbL 20PelKU HA €€ MEeNTOMEXHUYECKUe NOKA3AMelU — PACYEMHYIO MeMNepanypy
¢haxena, nosepxnocmu pymeposxu u 6MopuuHo20 6030yxa. Bulssnenvl payuonaibHble pejcumvl pabomul 20pe-
KU NPU COHCULAHUU OX0008 OPEBeCUHbl

Kouesvte cnosa. I'openka, omxoobl Opeecumbl, 61AiNCHOCHb, MeMnepamypa paxena, pymeposka

Abstract. The prospects of utilization of wood wastes with humidity 9,5...50% in Ukraine are analysed, it is indi-
cated on perspective of re-equipment of gas boilers by installation of burners on wastes of wood, the construc-
tion of burner by power 3000 kWt is analysed, which works on wastes of wood. With the use of mathematical
model heathydrodynamic processes in a burner, which is built taking into account the Normative method of
thermal calculation of boilers, balance equalizations of gasogeneration and features of construction of burner,
numerical researches of his modes of operations are conducted. Influence of fuel descriptions, appearing synthe-
sis-gas and modes of operations of burner on its heating engineering indexes — calculation temperature of
torch, surfaces of lining-up and second air — is analysed. The rational modes of operations of burner at incinera-
tion of wood wastes are exposed.

Keywords. Burner, wastes of wood, humidity, temperature of torch, lining-up

BeTyn, nocranoBka 3agayi

B ymoBax riio0anbHOro 3pOoCTaHHs I[iH Ha €HEPreTU4Hi PECypcH Ta MPHUHILUIIOBOI BUYEPITHOCTI BUKOII-
HHUX €HEepPropecypciB MPOBiHI KpaiHU CBITY JOKJIAJal0Th 3HAYHUX 3YCHIIb, CIPSIMOBAHHX Ha BIPOBA/KEHHS 3a-
XOJIiB 3 eHeproe()eKTUBHOCTI Ta BUKOPHCTAHHS BiJHOBIIOBAJILHUX JpKepen eHepril [1]. 3BicHO, Kpallie BUKOpHC-
TOBYBATH €HEPTil0, SKa BXKE BUPOOJIEHA, YUM BUPOOIISATH Ul IUX ITOTPEO JONATKOBY €HEPTil0; Kpallle BUKOPHC-
TOBYBATH JKEpelia eHeprii, sSKi BiTHOBIIOIOTHCS, YUM Ti, SIKI BAYEPITYIOTHCSL.

JKuTi10BO-KOMYHaIbHE TOCIIONAPCTBO Y KpaiHU HUHI MOCIIa€ TPETE Miclle cepe Tany3ell eKOHOMIKH 3a
o0csiraMy CIIOXUBaHHS MPUPOTHOrOo ra3y — nmoHas 13,0 mipa. kyboMeTpiB Ha pik [2].

EneprocnioxxuBanHst Ha nmoyatky XXI cTopiuus y BCiX perioHax CBITY JEMOHCTpPYE CTIHKY TEHIEHIIO
JI0 3pOoCTaHHs, 3a ocTaHHi 10 pokiB BOHO 30ibmHI0Ch Ha 11%. 3pocTaHHs 00YMOBIIOETHCS TEMIIAMH CBITOBOT'O
€KOHOMIYHOT'O PO3BHUTKY, 301IbIIICHHSIM HaCEJIEHHS TJIAHETH 1 yce OUIBII 3pOCTar0UuOI0 POJLII0 EHEPropecypeiB y
JKUTTI JTroacTBa [1].

3aiiMaroun Ha/3BUYaiHO BUTIJHE reorpadivyHe MONIOKeHHs, YKpaiHa Mae 3HauHy YaCTHHY JIiCOCTEIIO-
BOi 30HM Ta 30HH noiiccst. ToMy BiIXonu JepeBrHH (THpCa, TPicKa TOIIO) Ta BUpOOJIeH] 3 HUX nainuBa (TeJUIeTH,
OpHUKETH) 3aJUIIAIOTHCS HAIHAM MOHOBIIOBAHUM MICIICBUM eHepropecypcom [3]. BomoricTs nmepeBaxHoi vac-



THUHH BiJIXONIB JICPCBUHU 3HAXOMUThCA B Mexkax 30...50%. JlepeBUHHI MeJIeTH Ta OPUKETH MalOTh MEHIIY BO-
sorictb — 9...20%[4]. Ha cboroani B Binnumpkiit odacti npamoe: 13 peakropis razudikamnii (ycranopku Cyxi-
Ha); 7 TEIUIOreHepaTOPiB Ha IPECcoBaHiil cooMi; 13 KOTeNeHb Ha BiIXOAaX NCPEBUHH.

IcHye nymKa, 110 3HAYHOTO 3MEHIIIEHHS CIIOXKHBAHHS Ta3y MOXKHA JIOCSTTU B PE3YJbTaTi MEepIIOYepro-
Boi MOJEepHi3alii TeIUIOreHepyBaIbHOr0 00JaHaHH. PEKOHCTPYKIIiSl KOTeleHb, 3BUYaiiHO, HEOOXiaHa, aje He
000B’SI3KOBOIO € 3aMiHa KOTJiB. BHKOpUCTaHHS BUCOKOS(EKTUBHHUX MAIBHHUKIB HA TBEPAUX OPraHIYHUX BIAXO-
Jlax 3 Ta30BUMH KOTJIAMH JI03BOJISIE OTPUMYBATH TEILIOTY 3 IOCTATHHOIO HA/IIHHICTIO 1 BUCOKOI0 €KOHOMIYHICTIO.

MeTa po0oTH — 3MEHIIEHHS! BUTPAT NPUPOIHOTO Ta3y 3a PaxyHOK BIIPOBADKEHHS HaJiHHUX €Heproe-
(heKTUBHMX MAIBFHUKIB HA BiIX0JaX JICPEBUHU.

OcCHOBHI 10CTiKeHHSA
Juns  pocmipkeHHss OyB oOpanumii TBepmonanuBHuii maneHUK TOB «HoBiTHi Texuomorii 2006
[IBT-3000 HOMiHATBHOIO MOTYXKHICTIO 3 MBT, 1110 IIpaitoe Ha TBEPUX OpraHiyHuX Biaxonax [4] (puc. 1).
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Puc. 1 — KoHcTpykTHBHA cxeMa TBepaonanuBHoro naigsHuka [IBT-3000: 1 — xopmyc, 2 — pama, 3 — koneca, 4 —
OyHKep, 5 — KOBIaK, 6 — BOPOIINTENb, 7 — ITHEK, 8 — MOTOpP-peAyKTop, 9 — npuiiManbpHuii OyHkep, 10 — rok
3aBaHTaxyBaJbHUH, 11 — kamepa, 12 — pyrepoBka kamepu, 13 — aBepi, 14 — BEHTWIATOpP MEPBUHHOIO MOBITPS,
15 — noBiTponposia, 16 — kojocHUK, 17 — 3acyBka nmanuBHa, 18 — obmmBKa, 19 — cormto, 20 — apocens, 21 —
BYXO BaHTaXOMiJHOMHe, 22 — pyKosiTKa, 23 — mubep, 24 — JMIOK BXiJHWH, 25 — JIIOK BUBAHTa)KEHHS TIOTIEINY,
26 — 3acyBKa MOAIaBaHHsI BTOPUHHOTO TIOBITPS B TONKY KOTJIA Yepe3 KaHaJIH B yTepiBIli MaJbHUKA

[NanpHKUK Mae NUITIHAPUYIHUEA KOpIyc, QyTepoBaHuil IIaMOTHOIO 1ieryIoro. J[i1st mojayi nanuBa B pobovy
KaMepy MajJbHUKA BCTAHOBJICHUH IIHEKOBUI MEXaHI3M 3 MOTOpP-PEIyKTOpOM. BHKopHcTaHHSI aBTOMaTH30BaHOT
Mo/Iavi MajiBa JIO3BOJISIE SIKICHO PETYJIOBATH TEIUIOBY MOTYXKHICTh MajbHUKA. B pobouy kamepy nmajbHHKA ITij
KOJIOCHHKOBY PEIIiTKYy 3a JOIIOMOI'OI0 BEHTHIISITOPA IiBOAUTHCS TEPBUHHE MOBITPS Yy KIJIBKOCTI, MEHIIIN HIX
TEOPETHYHO MOTPiOHA /ISt TOBHOTO CHATIOBAHHS IajkBa. J(onaloBaHHsl YTBOPEHOTO T'a3y 31HCHIOETHCS B TOII-
i KOTJIa MPH MOJaBaHHI TyJ¥ BTOPHHHOI'O TOBITPSI, sSIKE IMOMEPEIHBO MiJIrpiBacThCsl B KaHANaX, YTBOPEHHUX B
mapi ¢yrepoBku nanpHuka. DyrepoBka poO0YOi KaMepH MaNbHUKA JO03BOJISIE MiITPUMYBATH B KaMepi BUCOKY
TEMIIepaTypy, L0 JO03BOJISE: IIO-IepIle, ITiBUIIUTH SKICTh CIAIIOBAHHSA, OCOOJIMBO BOJIOIOrO, MajHBa; IIO-
Jpyre, BKIIOYATH MaJBHUK B POOOTY MICIS KOPOTKOYACHOI 3YNMUHKK 0€3 MPUMYCOBOTO 3alallOBaHHS IajiBa.
KoHcTpyKist mambHUKA J03BOJISE PETrYJIIOBATH BUTPATy NEPBUHHOIO Ta BTOPUHHOTO MTOBITPS, YUM MOXKHA JIOCS-



I'TH BHCOKOI €(DEeKTUBHOCTI CMAIOBaHHS NaJMBa 1 MiHIMAIbHIX KOHIIEHTPALIN IIKIAJHMBAX PEYOBUH Y BiIXiTHUX
rasax [5].

Jis nociimkeHHst eheKTUBHOCTI poOOTH MajbHUKA B PI3HUX PEKHMaX BUKOPHCTaHA MaTeMaTHiHa MO-
JIelTh TEIUIOT1IPaBIIivuHKX MPOIIECiB y MaJbHUKY, siKa o0y J0BaHa Ha ocHOBI HopMatuBHOTO MeTony [6] 3 Bpaxy-
BaHHAM OallaHCOBUX PIBHSIHB Mpolecy rasoreHepanii [7], ocodmuBocTeil (pyTepoBKH Ta OXOJOMXKEHHS CTiHOK
KaMepH IMOTOKOM BTOPUHHOT'O MOBITPSI.

OpHUM 3 OCHOBHUX PEXHMMHHX IapaMeTpiB poOOTH MaJIbHUKA € BUTpPaTa IEPBUHHOTO MOBITPS abo Koe-
¢imienT #oro Hammumky. s BUSBIEHHS BIUIMBY ILLOI'O MapamMeTpa Ha MOKa3HUKA pOOOTH MallbHUKa
IIBT-3000 (puc. 2) mpoBeaeHi YUCIOBI JOCIIIKEHHS 32 YMOB MOTYXXHOCTI nayibHuka 3 MBT 1 Bonorocri nepe-
BuHHOI THpcu 30%. TonkoBi BTpatu TemnoTu npuiHsTo qs = 0,5%, q4 = 0,5%.
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Puc. 2 — Pe3ynbTaTi YHCIOBHX JIOCHIPKEHb TTOKA3HUKIB pOOOTH MaNbHUKA NPH 3MiHI KoedilieHTa
HaJUTAIIKY [IEPBUHHOTO TIOBITPS

HaniitaicTs poOOTH NajibHUKA B BENUKIN Mipi BU3HAYAETHCSI TEMIIEPATYPHUM PIBHEM Ha MOBEpPXHI IIa-
MOTHOI cTiHkd. [[jis1 HopManbHOI poOoTH PyTEpPOBKH MaIbHUKA TeMIepaTypa i MOBEepXHi He MOBUHHA NEPEBU-
uryBata 800...1000°C. Tomy pamioHadbHHIA KOe(DIIIEHT HAJUIMIIKY TEPBUHHOTO IOBITPS MAa€ 3HAXOMUTHCH B
mexax 0,65...0,85. Tlpuuomy Oinplr 3HaueHHS KOe]ili€HTY HAUIMIIKY HNEPBHHHOTO ITOBITPS BIAIOBIAAIOTH
CIAJIIOBaHHIO [TAJIMBAa 13 O1IBIIOI0 BOJIOTICTIO.

Jlis TemyIOTeXHIYHOro OOJaJHAHHS Ha BiAXOJAaxX JEPEBUHH, LIO MPAIOE i3 CYMapHUM KOe]ilieHTOM
HaUMIIKY NoBiTps 1,4...1,8, Temneparypa BTOpHHHOTO TOBITPsI HA BUXO[I 3 KaHaJiB, BUKOHAHUX Yy (yrepisii,
ckazgae 60...150°C. Lle no3Boinsie 3a0e3meunTH SKICHE TONaIOBaHHS T€HEPaTOPHOIO Ta3y B TOIII KOTJIA.

B peanpHuX pexxrMMax eKcILTyaTalii 00JaJHaHHS MOXE IMPAaIfOBATH i3 3MEHIIEHOIO MOTYXHicTio. st
aHaJTi3y MOKa3HMKIB pOOOTH MalbHUKA Ha PI3HUX MOTYXHOCTSX TPOBEACHI BiIMOBIIHI YHCIOBI JOCITIHKEHHS
(puc. 3). KoedimieHT HaUMIIKY TEPBUHHOTO Ta BTOPUHHOTO MOBiTpst nipuitasTo 0,8 Ta 0,8.
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Puc. 3 — Pesynbpraty anainizy poOOTH MaJbHUKA IPU 3MiHI KOPUCHOI TEIIOBOI MOTY>KHOCTI

Sk BUmHO 3 puc. 3, Temmneparypa B poOodiii kamepi nanbHuka He3HayHo (Ha 30...70°C) 3HMXKYeTbCS
IIpY 3MEHIIEHHI KOPUCHOI MOTYXHOCTI nanbHuka Bix 1 MBT 1o 3 MBT, HaTOMicTh TemIiepaTypa BTOPUHHOTO



TIOBITpSI, IO TIEpe]] MOJlaueio B TOIKY HArpiBaeThCsi B KaHaJax (yTepiBKM MajbHUKA, IIPU TOMY K 3MEHIICHHI
Horo TerIoBoi MOTyXHOCTi 30inbmryeThes Ha 35...100°C. Takum 4yrMHOM, MOXKHA BBa)KaTH, IO IpU poOOTi ma-
JIbHUKA 13 3MEHIIIEHNM HAaBaHTa)KEHHSM TEMIIEpaTypa B TOMII KOTJIa 3MIHUTHCS HE3HAYHO.

Huszpka Temmeparypa B 30HI TOpiHHA 32 YMOB BHUKOPHUCTAHHS TBEPIONAIUBHOTO TNajJbHUKA
(900..1200°C) no3BOIISIE€ 3MEHIINTH BUKUIU OKCUJIIB a30Ty [5] B MOPIBHSHHI 13 CIIAJIIOBAHHSM IPHPOAHOTO Tazy,
aJie He TO3BOJISIE JOCSATTH HOMiHAJIBHOI MMOTY)KHOCTI KOTJIa.

BripoBapkeHHsT TBEPIOMAIMBHUX MANTBHUKIB /ISl TA30BUX KOTIIB JI03BOJISIE 3a0€3MEUUTH 3HAYHY €KO-
HOMiI0 mpuponHoro raszy. Tak, 3aMiHa Ta30BOro NaJIbHUKA HAa TBEPAONAJIMBHUI 3 CEpEeHHOPIYHOIO MOTYKHICTIO
2 MBT [103BOJIUTH 3¢KOHOMHTH 710 2,1 MJTH. M’ IPHPOAHOro ra3y Ha pik. Kpim Toro, 3a minamu 2013 poky BUTpaTH
Ha IPUPOJHUIA Ta3 [UTsl IPOMUCIIOBUX KOTENeHb B 1,5...4 pa3u Ok, HiXk BUTPaTH HA BIIXOM JIEPEBHHH NPH BCTA-
HOBJICHHI TBEPAONAJIMBHUX MaJbHUKIB.

BucHoBkn

B yMoBax pi3koro 30i1bLIEHHS MONUTY 1 I[iH HA TIEPBUHHI €HEPrOHOCIT Ha NepIle Miclle BUXOAATH IPO-
0J1eMHU po3pOOKH i BIPOBAKEHHS eHeproe(eKTUBHUX TEXHOJIOT1H, 1110 BUKOPUCTOBYIOTh OpraHivHi BiAXOAU JUIs
BUPOOHHIITBA TEIIOTH.

3 BUKOPUCTAaHHSIM MaTeMaTHYHOI MOJIENI TEIUIOriIpaBIiYHUX MPOLECIB B TBEPAONAIUBHOMY MAIBHUKY
MIPOBEZICH] JTOCHI/PKeHHs Moka3HuKiB nanbauka [IBT-3000, po3podnenoro TOB «HositHi Texuomorii 2006».
BcraHoBIICHO, 110 PO3TIISIHYTa KOHCTPYKIIiS MaJbHUKA JO3BOJISAE 3 TOCTATHHOK €(DEKTUBHICTIO CIIATIOBATH Bij-
XOJIY JIEPEBUHU Y BUIIISAII TUPCH, TIeJUIETiB BojoricTio 9,5...50%. BusiBieni paunioHansHi 3Ha4eHHs KoedilieHTa
HA/UTMIIKY TIEPBUHHOTO TMOBITPS, SIKI TO3BOJISIOTH 3a0e3MevyBaT HaAiiHy Ta eHeproe(eKTHBHY poOOTy Malb-
HUKA.

TakuM 4MHOM, 3aMiHa I'a30BOT0 MaJbHUKA HA TBEPAONAIMBHUIA MPU3BOAMUTH O 3HAYHOTO CKOPOUYECHHS
CHO)KMBaHHS IIEPBUHHUX €HEPrOHOCIIB 1 CyTTEBOI0 3MEHIIIEHHSI EKCIUTyaTalliiHUX BUTpPAT.
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