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PoboTa mpucBsYeHa ~ BU3HAYEHHIO
e(PeKTUBHOTO KOE(IliEHTY TEIUIONpPOBif-
HOCTI MaTEMaTUYHOI MOJIEJIi BUCOKOTEMIIE-
patypHoro cyuinHsi 6iomacu. Po3podieno
METOJVKY €KCIIEPUMEHTAIILHIX JOCII/)KEHb
KIHETHKM CYILiHHS Ta TEOPETUYHOT 0OPOO-
k1 pesynbTariB. [IpefcTaBneHi pesyibTa-
TH JlociifpkeHHsi. Po3paxoBaHo cepenHe
3HAYeHHS! €(PeKTUBHOro KOe(il[iEHTy Ten-
JIOTIPOBIIHOCTI Ta OOIPYHTOBAaHO MOXKIIU-
BICTb 3aCTOCYBaHHs HOTO B PO3paxyHKax
BUCOKOTEMIEpaTyPHOro CyIIiHHS 6ioMacH.

PaboTa nocpsiieHa onpepeneHuto 3g-
(hpeKTUBHOTO KO3(P(PUIMEHTA TETIIONPOBO-
JAHOCTH MaTeMaTH4YeCKOW MOJIENN BbICOKO-
TEeMNepaTypHOil CyIIKH Ounomacchl. Pas-
paboTaHa METOAMKA 3KCIEPUMEHTAIBHBIX
MCCIIE[IOBAaHUI KUHETUKM CYUIKM U Teope-
TUYEeCKOl 00paboTKu pe3yibTaToB. [Ipen-
CTaBJICHbI PE3yJbTaThl McciefoBanms. Pac-
CUMTAHO CpefiHee 3HaueHue 3(PdeKTUBHOTO
K03(h(PUIKMEHTA TEIIIONPOBOJHOCTH U 000-
CHOBAaHAa BO3MOXKHOCTH TPUMEHEHHUSI €ro B
pacueTax BBICOKOTEMIEPATYPHON CYIIKH
61OMACCBI.

The paper is devoted to determining
the effective thermal conductivity coef-
ficient of a mathematical model of high
temperature drying biomass. The method
of experimental research kinetics of
drying and theoretical processing of
the results is developed. The results of
the research are presented. The average
value of the effective coefficient of
thermal conductivity is calculated and the
possibility of its application in calculations
of high temperature drying of biomass is
substantiated.
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TETUIONPOBIHOCTI.
Bi6:. 6, Tabm. 1, puc. 4.

EKT — edexkTnBHUI KOSDIIIEHT TETIIOMPOBITHOCTI;
T — Yac CyIIiHHS;

U — BOJIOTOBMICT;

Q — TYCTHHA MaTepiainy;

d = 2H — ToBUIMHA MIACKOT YACTUHKU;

0. — KoeillieHT TerIoBiIayi;

T — remneparypa;

A — epekTHBHMIT KOEDIIIEHT TEMIOMPOBITHOCTI;

L — TerutoTa pa30BOTO MEpexopy;

ITocTanoBka mpobGmemu. TexHosnorii mepepodku 6io-
Macu B TBepfie TpaHyJIbOBaHe 0iOMaINBO BKIFOYAIOTH CTaMil
ApOOJIEHHSI, CYILIiHHS Ta TPaHYJIOBaHHS 1 [03BOJISIOTH
HOPMaJTi3yBaTy CKJJHY JiJIsl €eHEPreTUYHOr0 BUKOPUCTAH-
HSl CUPOBMHY 32 BOJIOTICTIO, FPaHyJIOMETPUYHUM CKJIAJIOM,
301TBIIUTH MACOBY Ta 00'€MHY TETUIOTY 3rOPSIHHS. Y CTasleHi
B Yaci MmapaMeTpy TpaHyJIbOBaHOro GiomanuBa 3abe3nedy-
IOTb BHCOKY €(PeKTHUBHICTb BUKOPUCTAHHS I'DaHyJIbOBAHO
6ionanMBa B KOTEJIbHOMY OOJIaJJHAHHI, HU3bK1 TPAHCHOPTHI
1 CKJIaJICbKi BUTpaTH. 3ajavya nepepodku nosipakuiiHoi
BOJIOrOi CHPOBMHM DIi3HUX BUB OioMacu Iepeiiiuia 3
CHEPreTHYHOT C(hepr B TEXHOIIOTIUHY i, BIAMOBIAHO, MOTpe-
Oye po3pOOKH PesKNMIB, IO 3a6e3neqy}oTb MOCTIHI SIKiCHI
MOKa3HUKM 6i0MaarBa Mpu MiHIMaJIbHUX €HEPreTUYHNX BUT-
patax Ha npouec. CcopMynboBaHa 3ajiaya Ha CbOTOJIHI OCTa-
TOYHO HE BUpILIEHA, a OibIUICTL BUPOOHULTB HionanvBa B
YKpaiHi npauoe Ce30HHO uYepe3 HU3bKY eHeproepeKTHB-
HICTh poOOTH OOJIaHAHHS Ta BIICYTHICTH METOIWK OTTH-
Mi3amiil pesKUMHUX MapaMeTpiB.

Haii0inbil eHeproeMHUM B TEXHOJIOTISIX MepepoOKu
6ioMacu B 6iomajaMBO € MNPOLEC BUCOKOTEMIEPATypPHOTO

0 — BiIHOCHa MOXMOKa;
N — KUITbKiCTh IOCIITHUX TOYOK KPUBOT KIHETUKHU CYIITiHHSI.

Inpekcu:

0 — no4YaTKOBUIL;

CyX. — CyXOro MaTepiany;

C. . — CYIIWJILHOT'O arcHTy;

¢ — dazoBoro nepexoay BUNAPOBYBAHHS BOJIOTH;
T — TEOPETUYHO PO3PAXOBAHE 3HAUCHHSI;

€KCIT — CKCIICPUMCHTAJIbHE 3HAYCHHSI.

3HEBOJHEHHS [1], KWl MPOBOAMTHCS 3a TEMNEPATYpHU CY-
umbHOro arenty Buile 140 °C. BucokotemmnepatypHi mpo-
LECU CYIIIHHS BiJPi3HSIIOTHCSI BUCOKOK IHTEHCUBHICTIO Ta
TNOPIBHSHO HU3bKMMU CHEPreTUIHUMI BUTPATaMU B MOPIB-
HSIHHI 3 HU3BKOTEMIICPATYPHAM CYILUIHHSIM, ajle pealisaljis
nporecy noTpedye BpaxyBaHHS 3MIHHUX MOYATKOBUX Mapa-
meTpiB Giomacu. Po3poOka i 3acTocyBaHHSI y BUPOOHUIITBI
HOBUX €(peKTUBHUX CMOCOOIB CYIIiHHS 6i0MacHu, CTBOPEHHSI
BHCOKOITPOJIYKTUBHOTO CYIIMJIBHOIO OOJIaJIHAHHS, BJJOCKO-
HaJIEHHS] Pe>KUMIB POOOTH Ta KOHCTPYKTHBHUX pillleHb [T
CYLIAPOK CIIPHSIE PALIOHATBHOMY BHKOPHUCTAHHIO IPUPOJ-
HUX PEeCypCiB, SHIDKCHHIO CHEpProBUTpaT Ta COGiBapTOCTI
GilomaiyBa i MJBUIICHHIO KOHKYPEHTOCIPOMOXKHOCTI BH-
poGHuLTBa. BifnmpaltoBaHHsl pe>KUMiB Ha BUPOOHMLITBI MO-
Tpebye 3Ha4YHMX (PIHAHCOBUX 3aTpaT Ta He 3abe3neyvye Joc-
TATHBbOI KIJIbKICTIO iH(popMalil sl aHai3y Ta OOrpYyH-
TYBaHHS ONTUMAJIBHUX PEXUMIB POOOTH Ta KOHCTPYKLIH
CyLIapoK. MojiestoBaHHsl MNPOLECIB  BUCOKOTEMIIEpaTyp-
HOTO CYIIiHHS GioMacu i Topgy /I03BOJISITh OOI'PYHTYBATH
MeTOoiM iHTeHcU(iKalii MpoLecy CYILIiHHS, PO3pOOUTH
IHXKeHepHI METOJIMKM PO3paxyHKy oOJiajjHaHHS 1 3ale3re-
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YUTA CTBOPEHHSI HaiOilbll paliOHATLHUX KOHCTPYKIUIH
CYLIMJIBHUX YCTAHOBOK. Po3pobui maremaTtnyHoi Mojiedni
npouecy CyLIiHHS 0i0Macu POCAMHHOIO Ta JIEPEBUHHO-
ro TOXO’KEHHSI B TEXHOJIOTISIX BMPOOHMLTBA TBEPAMX
OiomanmB, sIKa BpPaxOBYE HAWOINBII XapaKTepHi CTOPO-
HM TPOLIECY BUCOKOTEMIEPATYPHOIO CYIIiHHS YaCTHHOK
npucBsiyeHi nonepepHi podoru [1, 2]. 3a ananoriero 3
npouecamu, IMOB'S3aHUMU 3 PYXOM TpaHuib  (a3oBOro
pospiny, B p060T1 [1] npunyckaeTbcs, WO BUNAPOBYBAHHS
PifHY 3[IFICHIOETHCS FOJIOBHIM IMHOM Yy BY3bKIiT 30Hi, IO
PO3MOBCIOJLKYEThCSI B Mipy CYIUIiHHS B MG Marepiany i
po3aisie 06macTi, 3aiHsATI napoo i piguHoto. llnpuHa 30HK
BUIAPOBYBAaHHS BU3HAYAE€THCS PO3MIPOM KIJITHH abo Mip
CUPOBHMHH, 1110 3HAYHO MEHIIE XapaKTEepPHOro poO3Mipy ua-
CTHHOK Ta JI03BOJISIE 3aMIHUTH 30HY BUIIAPOBYBaHHs (DPOH-
TOM BUIIAPOBYBAHHSI HEXTYIOUM HOrO TOBIIMHOIO. OTpuMaHi
AQHATIITUYHAM [UIIXOM PIBHSHHS JI03BOJISIIOTH BU3HAUUTH
4yac BHUCUXAHHSl YaCTMHOK Pi3HOro BHly 6iomMacu Ta pi3HOI
cpopmu 10 3a]aHOT BOJIOTOCTI.

B Mopeni BUKOPUCTOBYETBCSI KOS(ILIEHT €(heKTUBHOL
TEMJIONPOBIIHOCTI CyX01 30HM MaTepiany, SKUi B 3arajlbHO-
MY BUIJKy BPaxoBY€E SIBULIA TepMOAU(Y3il, KOHBEKTHBHI
CTPYMH B TOpax, NMePeKOH/CHCallil0 MapoBoi has3u, Terio-
MEePeHoC MmapamMu BOAU. Y TEpIIOMY HAOJIMKEHHI MOMycC-
Ka€eThCsl MpUAMATH KOoe(iliEHT TEIIONPOBIIHOCTI CyXOro
Matepiany. Ane s MiIBULIEHHS! TOYHOCTI MaTEMaTUYHOT
MoOjielli HEeOOXiJJHO TPOBECTH eKCIepUMEHTAJbHI JIOCIifI-
JKEHHSl BEJMYMHU €(PeKTUBHOIO KOE(ILIEHTY Tensonpo-
BIIHOCTI, @ TAKOXK BIUIMBY TEMIIEPATyPHOTO PEXXNUMY Ta BIla-
CTUBOCTEN 6iOMAcH Ha FOr0 BEJTMYUHY .

MeTtoto po6oTH € BHU3HAYEHHS e(PeKTHBHOro Koedi-
LIEHTY TEIUIONPOBIIHOCTI 6iOMAcH 32 YMOB BUCOKOTEMIIEPA-
TYPHOTr'O CYLIiHHSI B TEXHOJIOT1SIX BUPOOHMUTBA Gionanusa.

Mertoguka Ta pe3ynbTaTH JOCHifKeHHs. Bukopuc-
TaHHS MaTEeMaTUYHOro amapary, po3podjeHoro B [1] pus
MOJIEIbHUX TiJT moApiOHeHoi 6ioMacu “muminHap” Ta “cde-
pa” mpefcTaBiisie CKIIAMHOLI ISl MaTeMaTU4HOI 0OpoOKuU
pe3yabTaTiB ekcrnepuMeHTy. HeBiloMolo cKiajjoBoto, sKa
BHOCUTb CYTTEBY MOXMOKY B BHU3HAUEHHS €(PEeKTUBHOTO

KOe(iLiEHTY TEMIONPOBIHOCTI B JAHOMY BMIAJKy BUCTY-
nae akTop ¢opmMu YacTUHOK. B maniit po6GoTi 3ampono-
HOBAHO B SIKOCTI MOJIEJILHOTO Tijla BUKOPMCTOBYBATH IUIa-
CTMHY, WO [03BOJIMTb MAaKCHMaJbHO 3MEHLINTH BIUIMB
dakTopy opMH YACTMHOK. 3 BUKOPUCTAHHSM METOJIH-
KM, OOI'pyHTOBaHOI B [1], po3po0seHO PiBHSHHS KiHETHKH
CYILIIHHSl TUIOCKOT YAaCTHMHKHU $IKE TOB’SI3y€ 4Yac CYIIiHHS
Marepiaiay Ta HOro BOJOrOBMICT:

ve O g S e (1)

( ca. ch)'a 2.;\'ecb UO U()

Bemuuuna xoedimieHTy O, KWl BXOAWUTH B PiBHSIHHS
(1) Bu3HAuUamach 3a KPUTEPIATLHUMH 3aJIEXKHOCTSIMUA TIPH
KOHBEKTHBHOMY TIO3[0B>KHHOMY OOTIKaHHI CyIIMILHAM areH-
TOM TuiacTunu [4]. B yMoBax ekcnepuMeHTy po3paxyHKOBa
BeJIMYHA O 3HAXOMIack B ianasoni 38 — 76 Br/m>K. Tem-
nepatypa (pa30BOro nepexoiy Ha rpaHulli Cyxol Ta BOJIOroi
30HU YACTUHKU NpUIMaIach Tq) =100 °C [3].

O06’eKTOM JIOCTIKEHHST BUCTYMAIN 3pa3Kul JePEBUHU
cocun (Pinus silvestris L.), enepretnunoi Bep6m (Salix
viminalis L. Tora), i Tomosi (Populus nigra L.) miackoi cop-
MM i3 3aj1aHMMU apaMeTpaMu TOBLIMHU, OTPUMaHI LIJISIXOM
Hapi3ku. Bonorosmict 3paskiB ckiajas 1,1-1,2 Kr Bosioru Ha
KT cyxol pedoBrHH. ['ycTrHa 3pa3kiB craHoBmia 520 Kr/m?,
645 kr/m® Ta 400 kr/M® BigmosifHo. Tlepes CyIIiHHIM 3pa3Ku
MijIaBaIvcs yIapHOMY HaBaHTAXKEHHS 3 METOIO PyHHYBaH-
HSI 1TICHOT CTPYKTYPHU KJIITHH, IO OOYMOBJIEHO MPUMYILIEH-
HIMU MaTeMaTu4yHoi Mofedi [1].

JlocnijikeHHsl Tpouecy CyLIiHHS NPOBOJIMII Ha eKCIie-
PUMCHTAIILHOMY CYLIMIBHOMY CTEH/, CXeMa sSIKOro mpef-
CTaBJICHA HA PHC. 1. CTCHH CKJIQJIAEThCS 13 CUCTEMU 130-
JIbOBAHNX TOBITPONPOBOAIB i3 MPUCTPOSIMK /LTl HArPIBAHHST
W UMPKYJSLUiT MOBiTPsl (CYLIMIIBHOTO areHTy), CYLIMIbHUX
Kamep, CHCTEM aBTOMAaTHYHOIO KOHTPOJIO W HiATPUMKH
TeMIIEPATypU CYLIUIBHOIO areHTa, 360py it 06po6ku iHgop-
maii.

CymmiibHa KaMepa 3 FOPU30HTANILHIAM PyXOM CYUIITb-
HOro areHry (puc. 1) mae npo3op1 JIFOKU, 4Yepe3 siKi 37ii-
CHIOETBCS 3aBAHTAXKEHHS 3Pa3KiB 1 CIOCTEPEXKEHHs 3a CTa-

Puc. 1. Cxema excnepumenmanbnozo cmendy KOHEEKMUBHO20 CYWIHHA Ma CYWUIbHOT Kamepu:

1 — cymunvna kamepa; 2 — kanopugep; 3 — eenmunamop; 4 — 610K peyiamop memnepamypu;

5 — nynom xepyeannsa; 6 — mepmomempu onopy; 7 — nampyoxu 3 miudepamu; 8 — ncuxpomemp;
9 — pewimku cmaoinizayii nomoxy; 10 — wmanca eazie; 11 — sazu.
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HOM MaTepiasly B mpoueci cyuliHHs. CyIIUIbHUIA areHT
NEePEeMIIIAETLCS 32 JIOMOMOrOI0  BiJUEHTPOBOIO BEHTHJIS-
TOpa 3 YACTOTHUM PErYJIIOBAHHSIM KIJILKOCTI 0OEpTIB, 110
[03BOJISIE MJIABHO 3MIiHIOBATH LUBUJIKICTh PYXY CYLIMJIBHOTO

areHTy. TexHiuHi XapaKTepUCTUKM EeKCIEePUMEHTAILHOTO
CYLIWIIBHOTO CTEH/Y:

— TeMIepaTypa TeMJI0OHOCist 30...200°C;

— MIBUJKICTb PYXYy TETJIOHOCIS 0,5...5m/c.

[TpoBenena cepist MOCIIKEHHb KIHETUKY CYIIIiHHS TIIa-
CKHMX 3pa3KiB 6ioMacH NMpu NMo3[0BXXHbOMY OOTiKaHHI 3a TeM-
neparyp cyumnbHoro arenty T : 140 °C, 160 °C, 200 °C.
Temneparypy CyLIMJILHOTO areHTy PEeCTpyBalM 3a JOINO-
MOTOI0 TEPMOEJIEKTPUYHMX MEePeTBOPIOBAYiB, BMOHTOBA-
HUX Y CreliaibHi TomyacTi 30HA1. TOUHICTh BUMIpIOBAHHS
temnepatypu 0,1 °C. TapyBaHHS TepMOENEKTPUYHUX Nepe-
TBOPIOBAYIB MPOBOAMIN B KUTISTUiiA BOJIi.

IBuaKicT MOBITPS B CYIIMJIBbHIA KaMepi BCTAHOBJIIO-
BaJIM [IJIsI BCIX JOCHI>KEHb MOCIIAOBHO 1,2, 3 Ta 4 M/C 1 KOH-
TPOJIFOBANIN 3a JOMOMOTOF0 YallkoBoro anemometpa MC-13.

JlinbHWIT TETUIOBOI MIATOTOBKM TMOBITPSI BUKOHaHA
y BUITISIII MPSIMOKYTHOTO KopoOa B SIKOMY PpO3MillieHi
eJIeKTPUYHI HarpiBadi, sKi [03BOJISIOTH TMiATPUMYBATH B
ABTOMATUYHOMY peskuMi Temmneparypy noBiTps. Cucrtema
ABTOMATUYHOT'O PETYJIIOBAHHS CKJIAIAETHCS 3 TEPMOMETPIB
ormopy TCM-50, II[-perynsitopa 3 inTepdeiicom RS-485
OBEH TPMI101-KP, onroTtupucTopa CUMETPUYHOTO Ta
€JIEKTPUYHMX HarpiBayviB.

CreHnyi, 00JIafIHAHNIT ABTOMATU30BAHOK CUCTEMOIO 300-
py ¥ 06podku iHdopmallii, ska 00’ eJHye KoMI'toTep, Undg-
posi Baru AD-500, npuknagHy crneuianizoBaHy KOMII'IOTep-
Hy nporpamy ~Sooshka” ¥ kKaHamm BUMipy TeMmepaTypH,
LIO CKJIAJAETbCS 3 aHAIOro-uMpoBOro NepeTBOproBava
i inTepdeiicy. Komm'torepHa mporpama Ja€ MOXKIHMBICTH
HAKOIMIYBATU IH(OPMAILIO MPO MPOTIKAHHS npouecy cy-
LIiHHS, BUKOHYBATH BCi HEOOXi/IHI po3paxyHKH i rpadivHi
noOy0BU.

[Ticnist BcTaHOBIIGHHSI HA CTEHJII PEXKUMY JOCIIJISKeHHSI,
Ha TITAHTy Bar B CYIIWIBHII Kamepi KJ1ajil KaMepy 3 TOpu-
30HTAJILHO PO3TAIIOBAHMMH 3pa3KaMH B BWIJISII TUTACTUH
3 po3mipamu 10 x 10 mm. ToBmmHa 3pa3KiB B KOKHOMY
MOCTiKeHHI OyJia OffHaKOBa Ta cTaHOBWJIA 2, 4, 6 MM.

Ilig yac excmepuMeHTy cuctemMa 300py Ta OOpPOOKU
iHcopMarii Ge3nepepBHO peecTpyBaja TeMIepaTypy Cy-
IIWJTLHOTO areHTa Ta 3MiHy Macu 3pa3ka. [Ipouec cyuriHHs
BBAXKABCS 3aBCPLUCHNM, KOIIM Bard [EPeCTalOTh PEECTPy-
BaTW 3MiHy Macu 3pa3Ka, TOOTO Maca 3pa3Ka CTae He3MiH-
HOIO. 3a CYXOI0 MacoOr0 HaBaXKKW TPOBECHI PO3paxyH-
KM 3MiHU BOJIOTOBMICTY B 4aci Ta moOy/oBaHi 3aJ1e>KHOCTi
W = f(t) (puc. 3-5) st pi3HUX BUfIiB GioMacu.

1151 yMOB €KCIIEPMMEHTY NPOBEJICHO PO3PAXYHOK 3MiHU
BOJIOTOBMICTY B 4aci 3a 3MiHHOTO 3HaueHHs EKT. Po3spa-
XOBaHO CepefiHE 3HAYEHHS BITHOCHOT MOXMOKM pe3ysbTaTiB
TEOPETUYHOIO BU3HAUEHHSI BOJIOTOBMICTY Ta JJAHMX EKCIie-
PUMEHTY. 3 BUKOPHUCTAHHSIM METOJIiB CTATMCTUYHOTO aHa-
Ji3y TabmuyHoro npouecopy MS Excel BUKOHaHO mouryk
3navenHst EKT, o BijinoBijiae MiHIMyMy BiTHOCHOT IOXHO-
KM MaTeMaTUIHOI MOJEIi:

100 N UT(7\6¢)— U...

N E U O,

3a pe3yJabTaTamMy po3paxyHKIiB MOOY/OBaHi TEOPETUYHI
3JIEKHOCTI KIHETUKU 3HEBOJHEHHSI. 3HAUECHHSI KOSILIEHTY
e(peKTUBHOI TETJIONPOBITHOCT] Ta BEJIMYMHNA TIOXUOKHU TEO-
PETUYHOT 3aJIeKHOCTI 3aHeceHi B Taour. 1.

O6pobKka excrepuMeHTANbHIX JIAaHUMX BHUSIBUJIA TPABO-
MipHICTh MPUMYILIEHHsS B poboTi [1, 2] 1010 MOXKJIMBOCTI
B IPOLIECAX BICOKOTEMIIEPATYPHOrO CYLIiHHS NOPiOHEHOT
Giomacu He BPaxXOBYBATH IEPiOf MPOrpiBy Marepiany mpu
PO3paxyHKy 4acy CyIiHHs. B jocmikeHHsX BelmunHa
nepioly MpOrpiBy cTaHoBWJa st Temmepatyp 140, 160,
200 °C BignosigHo 4, 2, 1% Bij 3araJbHOrO Yacy CYIIiHHS.
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Puc. 2. Bniiue memnepamypu cymuibHo20 a2eHmy Ha eKCRepUMEHMANbHY
ma meopemuyny 3an1e)HcHicmy KiHemuKu cywinna oiomacu: a — cocnu, 06 —eepou, 6 — monoi.
Toewyuna 3paskie d = 2 mm, wieuoKicme cyumiuibHo20 azenmy 3 m/c.
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Puc. 3. Bnaue wiguokocmi CyuwiuibH020 a2eHmy Ha eKCREePUMEHMANbHY Ma meopemuyny 3a1exHcHiCIb
KinemuKu cywinHa diomacu npu : a — cocHu, 6 — eepou, 6 — mononi. Toewyuna 3paskie d = 2 mm,
memnepamypa cywmunvrozo azenmy T, =200 °C.

Bomnoroemicrt, Kr BOJI./KT C.D.

503
m

02468101214
Yac. xs.

o

024628101214

BosoroBMicT, Kr BOJL/KT C.p.

02468101214
Yac. xB.

Yac, xB. B)

ImM & 2mMM © 3MM ---Pospaxyskosa kpiBa

Puc. 4. Bnaue mosuwyunu wacmunku H =0.5d na excnepumenmanony ma meopemuuny 3auexicHicmes
KinemuKu cywinua diomacu: a — cocnu, 6 — eepou, ¢ — mononi. Lllleuoxicms cywmunvnozo acenmy 3 m/c,
memnepamypa cywunvrozo azenmy T, =200 °C.

B npomucioBrx ymMmoBax BUCOKOTEMMEPATYPHOTO CYLIIHHS 3
MiJIBULLEHHSIM TeMIepaTypy CYILUiHHS Nepiof] NPOrpiBy 3HU-
JKYBATUMETbCS O1MbLL CYTTEBO HiXK 3arajbHUIA Yac CYLIIHHSI.

[TpoBepeHo craTucTUUHY OLHKY [5, 6] MOXIMBOCTI
3aCTOCYBAHHSl B 1H’KEHEPHMX PO3pPaxyHKax 3 BUKOPHCTAaH-
HSIM MateMaTnuHoi Mopedti [1] cepemuboro 3HaueHnst EKT.
Cepenne 3HauenHsi EKT 3a pesynbraramu y3arajbHEHHS
NpeJICTaBIIeHO]T cepii rocikeHb ckaano A =0,2215 Br/m-K.
CepennbokBajpatnyHa nmoxuoka ckiana 0,0038 Br/mK,
kputepiii CThiofileHTa ctaHoBuB 2,06, AOBipunil iHTEpBaI
noxuoKu 3 iMoBipHicTIO 95% cknaB + 0,008 Br/mK, mo
BIIMOBIfla€ BIJHOCHIN MOXuOILi cepenaboro 3uaueHHs EKT

6cep = 3,6%. Ockinbky BifHOCHA MOXMUOKA CEPEHHOTO 3Ha-
yeHHs: EKT He nepeBuillye MakCUMalIbHY BiJHOCHY MOXHO-
Ky MaTeMaTH4HOI MOJEJ, 3aCTOCYBaHHSl CEPEeHbOrO 3Ha-
yeHHs EKT nmpunycTtume sl BAKOPUCTAHHSL B 1HXKEHEPHUX
poO3paxyHKax BUCOKOTEMIIEPATYPHOIO CYILiHHS Oiomacu 3a
MaTeMaTU4HO Mojiesito [1], MakcumanbHa MOXuokKa po3-
PaxyHKy 3a pe3yJbTaTaMu AOCHiIKeHb HE MepeBUILlyBaTU-
Me 10 %. Ilpu upomy 3HaYeHHs €(DEKTUBHOTO KOe(illieHTy
TEIJIONPOBIAHOCTI MaTeMaTHYHa MOJIEJTb 4/ICKBATHO OIICYE
eKCIepUMEHTANIbHI AOCIIJPKEHHsI Y BCbOMY /liana30Hi 3MiHU
TEeMNEepaTypy CYLUMJIBHOIO areHTy, TOBLIMHM 3pa3KiB Ta
BUjTy 6iomacu.
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Tabmuug 1. Pesynbratu po3paxynky EKT Ta moxubku maTreMaTU4HOT MOJIEi.

TosmuHa ; ;
3paszok o lsupkicTs EdexTuBHMi KOehillieHT Bipnocna
5i Temmneparypa, °C 3paska, CYLWIUJIBHOTO Temonposiocti A . Br/wmK oxXmoKa
romactt d=2-H,mm | AareHty,m/c P @ monedti, %
CocHa 140 0,238 64
160 3 0,221 54
5 0,216 4,7
1 0,228 5,03
2 0,219 4.6
200
4 0,215 59
4 3 0,213 39
6 0,208 5,6
140 0,225 9,5
160 3 0,216 8.5
5 0,212 6,13
1 0,222 8,3
Bep6a
2 0,216 6,23
200
4 021 8.9
4 3 0,205 8,7
6 0,194 5,7
140 0,26 52
160 3 0,237 39
5 0,221 7,6
1 0,243 3.8
Tomouns
200 2 0,235 35
4 0,21 5
4 3 0,212 3
6 0,2 48
CepenHe 3HaUYeHHS €(DEKTUBHOTO KOS(IIEHTY TETIIONPOBIIHOCTL 02215

Bucnosxku

Po3pobneHo MeTomuKy BuU3HAuYeHHST e(DeKTHUBHOTO
Koe(ilieHTy TerIONpoBIHOCTI I BUKOPUCTAHHS B PO3-
paxyHKax MpoLecy CYLIIHHS 32 MOJISJUTIO BHCOKOTEMIlepa-
TypHOro cyuriHHsg 6iomacu [1]. B po6oTi ekcriepuMeHTab-
HO JIOCJII)KEHO KIHETMKY BHCOKOTEMIEPATYPHOIO CYyLIiHHS
3pa3KiB 6ioMacu COCHU, BEpOM Ta TOMOJI TIACKOT hOpMU.
Po3pobisieHO TeopeTHyHy 3aeskKHiCTh KiHETMKU CYIIiHHS
MJIaCKMX YacTOK Ta IMPOBEJIEHO PO3pPaxyHKM MpOLECy BU-
COKOTEMIEepaTypHOro CYIIiHHS Tisl miackoi popmu. 3a pe-
3yJbTaTaMu JIOCIIKEHHSI METOJIOM MiHiMi3alii BiTHOCHOL
NOXMOKM TEOPETUYHMX Ta €KCNIEPUMEHTAIILHUX PE3YJIbTATIB
Bu3HaueHo 3HaueHHs EKT mis cepii mocmimiB. Po3paxosa-
HO cepeiHe 3HaueHHs EKT Ta oOrpyHTOBaHO MOXKJIMBICTB

3aCTOCYBaHHSI MOTO B PO3paxyHKaX BHCOKOTEMIIEpaTyp-
HOTO CYIIiHHS OioMachd 3 BHKOPWCTAHHSIM MaTeMaTHIHOT
MOJIeJli 3ampornoHOBaHOT B TomepenHix podortax [1]. Ha
MiJICTaBi MPOBEICHUX MOCTI’KEHb MOKHA 3POOMTH BUCHO-
BOK MO CIPaBEJJINBICTh MOJIOXKEHb MOKJIAJICHUX B OCHOBY
po3pobaeHoT MaTeMaTHuHOi Mopiedi. Pe3ymbTaTté po6oTu
MOXKYTb OyTH BUKOPUCTaHI ITPY MOJIEPHI3allil Ta ONTUMI3allil
MIPOIIECiB B aepOMHAMIYHMX CYIIapKaXx.
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EFFECTIVE COEFFICIENT OF THERMAL
CONDUCTIVITY OF BIOFUEL IN THE
CONDITIONS OF HIGH-TEMPERATURE DRYING

Korinchuk D.M.

Institute of Engineering Thermophysics, National Academy
of Sciences of Ukraine, 2a, Zhelyabova str., Kyiv, 03680,
Ukraine

Reference 6, figure 4, tabl. 1.

Key words: biomass, wood, kinetics of drying, mathematical
model, planar particle, effective coef-ficient of thermal
conductivity

The modeling of high-temperature drying of biomass
and peat will allow developing and substantiat-ing the
methods of intensification of the drying process, developing
engineering methods for calculating the equipment and
ensuring the creation of the most rational designs of drying
plants.

Increasing the accuracy of mathematical modeling
requires conducting experimental studies and de-termining
the value of the effective coefficient of thermal conductivity
of materials in the dry zone, as well as the influence of the
temperature regime and properties of biomass on its value.

The aim of the work is to determine the effective
coefficient of heat conductivity of biomass in con-ditions of
high temperature drying in biofuel production technologies.

The methodology of determination of the effective
coefficient of thermal conductivity for use in cal-culations
of drying process under the model of high temperature
drying of biomass is developed. The article presents the
results of an experimental study of the kinetics of high-
temperature drying of biomass samples of pine, willow and
poplar of flat form. The theoretical model of flat particle
drying was developed and cal-culations of the process of
high-temperature drying of flat bodies were conducted.
According to the results of the research, the value of the
effective coefficient of thermal conductivity for a series of
experiments is de-termined by the method of minimizing
the relative error of theoretical and experimental results.
The average value of the effective coefficient of thermal
conductivity is calculated and the its applicability in the
calcula-tions of high temperature drying of biomass using
the mathematical model is substantiated. Based on these
studies, the validity of the provisions of the developed
mathematical model is concluded. The results can be used
to upgrade and optimize processes in aerodynamic dryers.
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