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OCOBJIMBOCTI KIHETUKHU IHTEHCU®IKOBAHOI'O CYIIIHHA
3AT'OTOBOK 3 JTEPEBUHHU 1YBA

Axmyanvnicmes memu 00cnioHceHHA. VY MeXHON02IUHOMY npoyeci BUPoOHUYMBA OepesHUX UpoDI6 onepayia Cyuins €
0008 ’a3K06010, npome HAUOLIbLW 00620MPUBANOI0 ma 0opooio. Lla npobrema sumazac cmeopenns pesxcumie ma cnocodie
CYWIHHA, AKI O 0anu MOJICTUICMb CKOpOmMUmMuU mepminu npoyecy 6e3 axicnux smin mamepiany. Tomy po3pobka enepeo36epi-
2aro4oi mexnHonozii CywinHa 3a20mosokK i3 depesunu 0yba b6e3 empamu AKOCMI Mamepiany € akmyanbHumM 3a860aHHAM Ol
NOOANBULUX OOCTLONCEHD CYULIHHA.

Ilocmanogka npoonemu. Inmencugicysamu npoyec cywinHa 6 KOHBEKMUBHUX KAMEPAX MOJICHA 3 PAXYHOK NiO8ULLeH-
Hs MmeMnepamypu azeHma cyuwinta. 3 Memoio 3anobicants pyuny8anHio 0epesuHu nio uac Cywints 3a GUCOKUX meMnepamyp
00YinbHO T BUCYULYBAMU OCYUTIOBATILHUMU PENCUMAMU, SIKI CKIAOAIOMbCA 3 Nepiodié KOPOMKOUACHO20 HACPIGAHHS 3A BUCO-
K01 8IOHOCHOI 801020CMI NOBIMPSL MA OXONOONCEHHSL.

Ananiz ocmannix docnioxycens i nyonikayiit. /locniosicenns yuraiunux cnocobig cywinmua oepegutu, aKi 6yau euceim-
Jleni 8 HAYKOBUX poboOmax, IpyHmMy8anucs Ha npoyecax ammoc@epro2o CYWIHHA Mma CYWiHHA 0epesuti 8 2eniocyuapkax,
KO 3MIHA memnepamypu mamepiany 6i06y8acmucs 3a CUHYCOIOANbHUM 3AKOHOM.

Buoinenns neoocnioyncenux wacmun 3azanvuoi npoonemu. Cb0200Hi ne nabys UKOPUCTNAHHS OCYUTIOBATbHUL CROCIO
CYWIHHA NUIONPOOYKYii 3 Oepesunu 0yoa uepes 8i0CYymMHiCMb payioHANbHUX PEICUMIE CYULTHHA.

Ilocmanogka 3ae0anns. Busnauenns napamempis payioHaAnbHO20 pedtCUMY CYWIHHA 3a20MOBOK 3 Oepegunu 0yda 6
npoyeci OCYUNIO8aNbHO2O CYULIHHS.

Buknao ocnognozo mamepiany. Hageoeno ocnosui pesynvmamu eKcnepumMeHmanbHux 0ocniodiceHv KiHemuKu ocyu-
T0BANLHO2O CYWIHHS 320MOBOK i3 Oepesutu 0y0a 36utaiinoco i 0y6a 4epeoHo20 3 Memolo GUIHAUEHHS PEeCUMHUX napame-
mpis. [lepesuny dyba cywiunu 6 nabopamopromy npucmpoi 0o gonozocmi 8 % 3a memnepamypu acenma cywinus 80 °C.
Haiibinowa weudkicms euoanenus GinbHoi gonoeu 3i 3paskie cnocmepicanacs 01 amMnaimyou KOMUSAHbL MeMnepamypu
30 °C. Buznaueno, wjo hepioOudHicms Yyukie « Hazpi6aHHs-0X0N00CEHHSY O0YiNbHO NPOBOOUMU OISl 0ePeBUHU, WO MICHUMb
8inbHY 80N02Y 05l npuckopenus ii eudanenns. Ilicna docsenennsa eonococmi 20 % 0ybosi 3a2omogku ciid gucyuwysamu 3a
cmanoi memnepamypu Hazpieanta. [is 63Cmanoeients 0e3neyHUx pedcumMie Cyuintsa 0epesunl, Kpim memnepamypu Hacpi-
6aHHS1, GUIHAUEHO GEIUYUHY CIYNEHs HACUYEHHS NOgImps Y yell nepioo.

Bucnogxu 6ionosiono 0o cmammi. Bcmanogneno, wo memnepamypa 0epegunu 3MiHIOEMbCS He 34 CUHYCOIOANbHUM 3a-
KOHOM. 32i0H0 3 00CTIOANCEHHAM NpoYyec YUKIIUHO20 HASpieanis 6i00)8A€MbCA 3a NONTHOMIANLHOIO 3ANeJCHICTIO, a npoyec
YUKIIUHO20 OXON00JICeH s — 3a eKcnonenyianvHolo. Ha 6asi yvoeo 3anpononosano meopemudni pieHaAHHA KiHeMuKu 3MiHu
memnepamyp nazpieanis ma oxono0dicenns. Ha ocnosi npakmuynux 00cniodcenb ma meopemuinux po3paxyHKie po3pooneni
PayioHanvbui pescumMu OCYunio8aIbHO20 CYWIHHA 3a20MOBOK 3 Oepesutu 0y6a mosuyunoio 50 mm.

Knrouosi cnoesa: 0y6 ssuyaiinuti (Quercus robur); oy6 uepsonuii (Quercus rubra); Kinemuxa ocyunioganbHO20 CyWIiHHA,
PAYIOHATIbHI PEANCUMUL.

Puc.: 5. Tabn.: 2. bién.: 6.

ITocranoBka npo6Jemu. [lepemilieHHs BOJIOTH B MaTepiai BiIOYBAa€ThCS 3a CKIIQJHUMU 3a-
KOHOMIPHOCTSIMH, 1110 3aJIeKaTh BJ] TapaMeTpiB BUCYILIYBAaHOTO MaTepiaiy i areHTa cyurinus. Lle
JIOBrOTPUBAJIMIA MPOLIEC, SIKUI 3aiiMae Bl IEKUTbKOX THXKHIB JI0 JBOX-TPhOX MICSLIIB 3aJIE€XKHO Bif
TOBILMHY MUJIONPOAYKIIii. [HTeHCcH(pikyBaTH HOro B KOHBEKTMBHUX KaMepax MO)KHA yepe3 Iiji-
BUILICHHS TEMIIEpaTypH, 3HUKEHHS BITHOCHOI BOJIOTOCTI Ta MIIBUILEHHS IMPKYJIALI] areHTa cy-
uriHHA [1]. 3 MeToro 3ano0iranHs pyHHYBaHHIO JEPEBUHU MiJT 4ac CYLIIHHS 3a MiJBUILIEHUX TEM-
neparyp JOUUIbHO 3MEHIIMTH iXHIO JIIF0 Ha Marepiall, ToOTO BHCYIIYBaTH OCLIIOBAILHUMU
peXMMaMH, 10 XapaKTePU3YIOThCs IEPEPUBYACTOIO 3MIHOIO TEMIIEpATypH areHTa CyIIIHHS.

AHaJi3 ocTaHHIX AocaizkeHb i myOuaikaniii. [Iponec cymiHHS 3a OCHMITIOBAILBHUMHU pe-
KUMaMU XapaKTepPU3YeThCS MEPIOTUYHICTIO HAJXOPKEHHS MOTOKY TEIIoBOi eHeprii. Y
3B’S3KY 3 IIUM 3aKOHOMIPHOCTI, III0 OMMCYIOTh MPOLIEC TEIUIO- 1 MacOOOMIHY, TIOBUHHI B1JI0-
Opakatu 1o nepioanyHicTs [2]. [lonibHa cutTyalis crnocTepiraeTbCsi B refiocyliapkax, Je
TaKOX CHOCTEPIraeThCsl LIUKIIIUHA 3MIHA TEMIIepaTypy CYIIMIBHOTO areHTa.

OcuuitoBanbHUN PEXUM SBJsIE cOO0I0 CYKYNHICTh MPOLECIB CYIIIHHA 3 IUKIIYHUM Ha-
I'PIBaHHAM-0XOJIO/DKEHHSIM MUWJIOMAaTepialiB 13 MoJauelo napu B NepioJl HarpiBaHHs Ta BiJIK-
PUTTAM NPUIUTMBHO-BUTSDKHUX KaHAJIB Y MEPioJIi OXOJI0KEHHS.

BpaxoByroun nepiouuHICTh HArpiBaHHS JEPEBUHH B MPOILECI CYLIIHHS, 32 aHAJOTIE 3
BILJIMBOM COHSIYHOI pajiiallii 3a CHHYCOiJaJIbHUM 3aKOHOM [2] 3MiHY TeMIepaTypy MOXHa Io-
JIaTH BUPA30OM:
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t:tcAcp+A7SI _.z-nom ’ (1)
T,
y
ne A;— amrityaa ocuuioBanus, °C;

T, — TPUBAJIICTb OJHOTO LIUKJTY (HarpiBaHHSI-0XOJIOJKEHHS), TO/I;
Tnom — IOTOYHA TPUBAIICTb, TO/I;
fe.cp— CEPE/IHS TEMIIEpaTypa, BU3HAYAETHCS 32 POPMYIIOL0:

t = M (2)
c.cp 2 H
1€ twae — TEMIEpaTypa HarpiBaHus, °C;

toxon— TEMIIEpPATYpPA OXO0JIOKEHHS, °C.

Jlnis onucaHHs TUHAMIKK 3MIHM (DI3MYHUX 1 TEIJIOBUX BIACTUBOCTEH JEPEBUHU IIifl 4ac
CYIIIHHS BUKOPUCTAHO KpHUTEpiaibH1 PIBHSAHHS, K1 3aJIeKaTh BiJl TeMIepaTypu i BOJIOTOCTI
cepeqoBHINA 1 iepeBuHHU [3]:

Ll %KimgKoLu ; 3)
¢ " liou
ne € — koedilieHT (pa30BOro nepeTBOPEHHs BOJIOTH;

t, — TEeMIIepaTypa NOBepXHi AepeBUHH, °C;

t, — TemMIeparypa LieHTpa aepeBunu, °C;

t. — Temmeparypa cepenonuina, °C;

tnow — TIOYATKOBA TEMIIEpaATypa AepeBuHH, °C;

Kin — MacooOMinHM# KkpuTepiit KipniuoBa;
Ko — xpurepiit KocoBuua;
Lu — xputepiii JIukosa.

3 ypaxyBaHHsAM Gopmya (1-2) TemnepaTypy JepeBUHU MOXHA BU3HAYUTH 32 PIBHAHHSIM:

)-Ki eKoLu. 4)

n t}’l()‘t

. 27 1
L, = tc.cp + At ) SIH( ) z-nom) +— (ta -
T 2
Y
Ha skicTh CylIiHHS BIUTMBAE HE JIMILE TEMIlepaTypa HAarpiBaHHs fy, ajie 1 CTYHIHb HAacU-
yeHHs ¢. i BennuuHu nepeadayvaroThCsl pexUMOM, 1 00 He OTpUMaTH Opak, HEOOX1IHO BU-
3HAYUTH 3HAYECHHS CTYIECHSI HAaCU4YEHHS [4]:

7,77

: )
ne At — NCUXpOMETpUYHA PI3HULT MDK TEMIIEPaTypoOl0 CYXOro i 3MOYEHOT0 TEPMOMETIB,
At = te—ty, °C.

Buainenns Hemoc/iIKeHUX YaCTHH 3arajbHoi npodjemu. Ha choronHi Hemae Teope-
TUYHO MIATBEPKEHUX Ta €KCIIEPUMEHTAILHO NEPEBIPEHUX PEXHUMIB CYIIIHHS ACPEBUHU AY-
0a UKITIYHUM CIIOCOOOM, a caMme PIBHS TeMIIepaTypu MiJl 4ac «TEMIOBOrO yaapy», IIBUIKOCTI
BUJIAJICHHSI BOJIOTH B MPOLIECI OCIIMIIIOBAHHS, 3HAYEHHS CTYIEHsS HACMUYEHHs B MEpioj Harpi-
BaHHS, K1 0 3a0e3neuyBajivi HepyHHIBHE CYILIHHS AEPEBUHU.

Merta craTTi. BusHaueHHs napaMeTpiB palioHaJbHOTO PEXXUMY CYIIIHHS 3arOTOBOK 3 Jie-
PEBUHHM y0a B ITPOILEC] OCLMIIOBAILHOTO CYIITHHS.

Bukaan ocHoBHOro matepiasy. [l BU3HaYeHHs pallioHAIbHUX MapaMeTpiB OCLMIIOBA-
JBHOTO peXxuMy OyJ0 BUOPAaHO 3arOTOBKH Iy0a 3BMYAHHOIO Ta JyOa YEpBOHOI'O TOBIIMHOIO
50 mMm. [lepeBuHY CYIIMIM B JIaOOPaTOPHiM CyIIMIbHINA ycTaHOBII 0 Bosorocti 8 % 3a pe-
AKUMOM, TTapaMeTPH SIKOTO HaBeAeHO y Tal. 1. Y mpoleci cymiHHS KOHTPOJIIOBAIM TeMIepa-
TYpHI i1 BOJIOTICHI MapaMeTpH MaTepialy Ta areHTa CyIIiHHS. Y KiHII MPOLECy CYLIIHHS Ipo-
BOJIJIA TEPMOBOJIOTOOOPOOKY.

)Atl,074+10717(l46—t(,)

0= 1 001—(0,006+10*5(120—t(,)"46
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3aroToBku Ay0a 3BHYAHOrO 1 1y0a 4YEepBOHOIO BUCYIIYBAJIM 33 OCLMIIIOBAIBHUM PEXKU-
MOM JI0 JIOCSITHEHHs MatepiaioM BoJiorocTi 20 % 1 gocyiyBany 3a MOCTIHHOT TeMIepaTypH.
VY mporeci cymiHHA 1y0a 3BUYaifHOTO LUPKYIIALIS areHTa cyliHHs cranoBuia 0,2 m/c, a ay-
6a yepBoHOTrO — 1,2 M/C.

Tabmuns 1
Pesicum ocyuniosanvrozo cywinua 0y606ux 3a20mo8ox mogujuror 50 mm
ITapamerp IMoxa3zuuk
Temmneparypa cepenosuiia, °C 80
Temmepatypa HarpiBaHHs 3aroTOBOK, °C 65
TemmepaTypa 0X0JI0LKEHHsI 3aroToBOK, °C 35
CryniHb HACHYEHHS B IIEPi0JI OXOJIOPKEHHS, % 95

Bubpana pi3HHLS MDK TeMIIepaTypolo HarpiBaHHs Ta 0XO0JIOoKeHHs AopiBHIoBaia 30 °C.
30UIbIICHHS 3HAUEHHS aMIUTITYAU OCIIMITIOBAHHS € HEJOUUILHUM, OCKUTBKU 301LTBIIYEThCS Yac
JUIS HarpiBaHHs MaTepiajay Ta BUTPATH €HEprii Ha MOJaNbIIMi UK HarpiBaHHs. [Ipu 3men-
IIEHHI LbOTO 3HAYEHHsI JepEeBUHA NepedyBaTuMe MiJl J1I€I0 BUCOKUX TeMIleparyp, U0 CHpusi-
TUME 3MEHIICHHIO i MIIIHOCTI. TpUBANICTh CYIIIHHS 3ar0TOBOK Jy0a 3BMYAfHOIO CTaHOBMJIA
638,0 rox, a myba yepBonoro — 375,9 ro. 3a pe3ynbraTaMu JOCTIKEHHS Ae(PEKTIB CYIIIHHS
BUSIBJICHO He Oyro (puc. 1).

a 9]

Puc. 1. Pezynomam cywinHa 3a20mMo80K, GUCYULEHUX 30 OCYUTIOBATbHUMU PEHCUMAMU.
a — dyba 38uuaiinozo, 6 — 0yoa YepeoHo2o

[lepioaAnYHICTh TUKITIB «HATPIBAHHI-0XOJIOKEHHS» JTOLUILHO MPOBOANUTH JJIsl AEPEBUHH,
10 MICTUTh BUIbHY BOJIOTY Ul MPUCKOPEHHS ii BUAaneHHsA. Tomy qy0OB1 3arOTOBKU MICIIs
nocarHeHHs 20 % BUCyIIyBajIM 3a CTalol TeMIEepaTypu HarpiBaHHs, OCKUIBKU CIIOCTEpiraio-
Csl 3HMD)KEHHS IIBUAKOCTI BHJAJEHHS 3B’S3aHOI BOJIOTM MiJ 4Yac IMMIYJIbCHOI Jii TEMIoTH
(puc. 2). Kpim toro, Ha ocraHHii (a3l CylIiHHS HMOBIPHICTh 3pOCTaHHSI HEOE3MEUHUX Cy-
HIMJIBHUX HAIIPY)KEHb € HE3HaYHOI0, TOOTO HEOOXIJHICTh MEePIOTUUHOTO OXOJIOHKEHHS MaTe-
plany ans penakcariii Bigmaaae [5].

BusnayeHo, 10 TpUBAIICTh 3MIHM TEMIEpAaTypH B IEpioj HarpiBaHHs BiIPI3HAETbCS Bij
TPUBAJIOCTI 11 3MIHU B TIepioj 0X0s10/LKeHHs. [IopIBHAHHS TEOPETUUHOT KPUBOI 3MIHU TeMIepa-
TYpH B 4aci 3 eKCIEPUMEHTAIBHOIO NTOKa3aylo (puc. 3), 110 KOpEsiilis eKCepUMEHTAIbHUX Ja-
HUX 13 PO3pPaxyHKOBHMHU € HeCcyTTeBoI — 7 = (,55. Uepes 1ie He MOXKHA CTBEPLKYBATH PO 3MIHY
TEMIIEpaTypHy B Yacl 32 CHHYCO1IaJIbHUM 3aKOHOM (pIBHSHHSA 1).

3anporoHOBaHO 3MIHY KPHUBOT Iepioly HAarpiBaHHs alpoOKCMMYBAaTU 3a MOJIHOMIATBbHOIO 3a-
JIOXKHICTIO, a TIEP10J1 OXOJIO/PKEHHS — 3a eKCIIOHEeHLIabHOO (puc. 4). [Ipu 1ipoMy TpuBaiicTh Ha-
IpiBaHHs MaTepialy € MEHILIOI0 MPAaKTUYHO B 3 pa3u 3a yac 0XO0JIOKEeHHs [6].
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Puc. 2. Kinemuka cywinusa 3a20mo6ok 0yoa yep8ono2o mosuwunoio 50 mm
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Puc. 3. 3mina memnepamypu nosepxmi oepegunu 0y6a 36UtaiHo20 mosuurorw 50 um
Y npoyeci CYWIHHA OCYUTIOBATbHUM PENCUMOM
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Puc. 4. Kpusi kinemuku naepisanus (a) ma 0xon00xcents (6) 3a20mogox
0yba 38uyatino2o mosujurorw 50 mm
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3riiHO 3 BIIMIHHOCTSAMHU KIHETMKH 3MIHM TEMIIEpaTypH MOBEpXHI 3pa3KiB y mepioai Ha-
TPIBAHHSA nos. nacp, TOM, T OXOJOKEHHS o, oxor, TOJ, CKOPUTOBAHO BUCYHYTY TiIIOTE3Y IOIO
CHHYCOIIaJIbHOTO 3aKOHY 3MIHM TeMIEpaTypu Marepiaiay. 3alpOorOHOBAHO PO3IIIAIATH OKpe-
MO I€pi0/Id HarpiBaHHs Ta 0XOJIOJKEHHS — PIBHAHHSA (4):

1 ,
tno&nazp = tLLHa?p + 5 . (tc - tL;onm ) : KlmgKOLU ,
1 (©)
nos.oxon tL;onm + E ' (tc - t”‘,.,azp ) . KlmgKOLU ,

1€ ty nazps by oxon — TEMIIEPATYpA IEHTPAIBHOI YaCTUHU 3arOTOBOK y TEpioJ] HArpiBaHHS Ta
OXOJIO/KEHHS BiMOBiAHO, °C, 3MIHH SKHUX Yy 4aci MOKHA BU3HAYUTH 32 aJIEKBATHUMHU perpe-
CIHHUMU PIBHAHHAMMU:

— st ;y0a 3BUMaifHOTO TOBIIUHOKO 50 MM:

by ey = 24,547, —4,48 -7 +35, 7
tuﬂxm — 65 . e—0,08~7(m,7 ,
1€ Tuaep — TPUBAIICTD MEPIOAY HArpiBaHHS, TOJ;
Toxon — TPUBAIIICTD MEPIOAY OXOJIOKEHHS, TOJ.
— JUTst 1y0a 4epBOHOT0 TOBUIMHOIO 50 MM:
by = 20,117, —8,18-7,  +35, ®
L) oo = 65 -1,

Yy.oxon

KoedirieHT KOpesiiii 3anponoHOBaHOTO PIBHSIHHS 3MIHM TEMIIEpaTyp HarpiBaHHS Ta 0XO-
JIO/DKEHHS 3 €KCIIEPUMEHTAIbHUMHU JIaHUMH 3aCBITYMB BHUCOKY BianoBinHicTh 7= 0,89 — 0,93
(puc. 5).

3 ypaxyBaHHSM DIBHAHHS (6) Ta eKCIEPHUMEHTAILHO BH3HAUYEHUX 3HAYEHb TEMIIepaTypu
3MOYEHOTO TEPMOMETpPA, PO3PAXOBAHO CTYIIHb HACHYEHHS () areHTa CYIIIHHS B MEpIoJ Harpi-
BaHHS JIJIs 3aTOTOBOK 13 JIGPEBUHHU Jy0a:

_ )1,074+10717(146—tc)7’77

1-(0,006+107 (120—1, )"+ )-(«

_ ¢ ‘noe.nacp.
Prap = 100 (9)
—— ExcriepiveHTanbHL TaHl ExcriepuMeHTalIbHI OaHi
_ —+—Po3paxyHKoB1 1aHl ——Po3paxyHKOBi OaHi
70 0 70
£ 60 260
Z 50 :
z ot g 50
240 540
D e
p= 30 E 30
220 £.20
B 5
é—)A 10 =10
=)
E 0 20
20 40 60 80 100 = 20 40 60 80 100
TpHBATICTE CYIIHHS, TOT TpUBamicTh CYITiHHA, TOI
a o

Puc. 5. Kinemuka 3minu memnepamypu 3M04eH020 mepmMomempa
810 nouamko6oi éono2ocmi Wpoy 00 nomounoi gonococmi Wnoms=20 %

npU CYWIiHHI 3a20M0o80K Mosuwuror 50 Mm i3 OepesuHuL:
a — dyba 38uuaiinozo, 6 — 0yba 4ep8oHo2o
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BianoBigHO 10 oJiepKaHUX pe3yNbTaTiB TEOPETUYHUX 1 EKCIEPUMEHTATIBHUX JOCTIHKEHb

3aMpONOHOBAHO OCLMJIIOBAJIbHI PEKUMHU CYILIHHS 3ar0TOBOK Jy0a 3BMUYaiHOrO 1 1yb6a 4epBo-
HOTO TOBILMHOIO 50 MM, apaMeTpH SIKUX HaBeJIeHO Yy Ta0. 2.

TabGmums 2
Pescumu cywinns 3a20mogok i3 depesunu 0yoa 36UdaiH020
i 0yba uepsonozo mosuwjuroio 50 mm
Bogsfiec[;:[% Peskummnii napavietp Ayo 3B;l‘5-laI/IHI/II/l Ayo ‘-lesl())BOHI/II/I
Temnepatypa cepenoBuma f., °C 80 80
=30 TemmepaTypa 3aroTOBOK #qzp, °C 65 65
TemmnepaTypa 0XOTOLKEHHS £oxos, °C 35 35
CryniHp HacHYeHHS MOBITPs @, % 95 95
Temnepatypa cepenoBuma f., °C 80 80
30-25 TemmepaTypa 3aroToBOK #qzp, °C 65 65
TemmnepaTypa 0XOTOLKEHHS £oxos, °C 35 35
CryniHp HacHYeHHS MOBITPs @, % 79 82
Temnepatypa cepenoBuma f., °C 80 80
25-20 TemmepaTypa 3aroTOBOK #qzp, °C 65 65
TemmnepaTypa 0XOTOLKEHHS £oxos, °C 35 35
Cryninp HacHYEHHS MOBITPs @, % 55 57
20-15 Temnepatypa cepenoBuma f., °C 80 80
Cryninp HacHYeHHS MOBITPs @, % 40 45
<15 Temnepatypa cepenoBuma f., °C 80 80
Cryninp HacHYeHHS MOBITPs @, % 38 38

BukopucraHHs 3arpornoHOBaHUX PEKUMIB OCIIHIIIOBAIBHOIO CYILIHHS, K1 0a3ylOThCS Ha
OCHOBI Pe3yJbTaTIB €KCIIEPUMEHTAIBHUX JOCTIIKEHb 1 TEOPETUYHUX PO3PaxXyHKIB, CIIPUATH-
M€ CKOPOUYECHHIO EHEePreTUYHUX BUTPAT 33 PaXyHOK 3MEHIIIEHHS TPUBAJIOCTI CYIITHHS.

BucHoBKM BiANOBiAHO 10 c¢TATTi. 3riIHO 3 €KCIIEPUMEHTAILHUMHU JOCIKEHHIMHU TPO-
leC [IMKJITYHOTO HarpiBaHHS BiIOYBA€ThCA 3a MOJTIHOMIATBLHOO 3aJICKHICTIO, a MPOLeC LUK
YHOT'O OXOJIOJPKEHHS — 32 €KCIIOHEeHIIanbHo. Ha 0a3i 11boro CKOpUroBaHO TEOPETHYHE PiB-
HSIHHS KIHETUKHU 3MIHM TeMIepaTyp HarpiBaHHsS Ta OXOJIO/DKEHHS, SKe MOJISATae y Mo€eIHaHH1
LIUX MPOLECIB, 1 BiJOOpaxkae 0COOIMBOCTI OCHMIIOBATILHOIO CYIIIHHS 3 BpaXyBaHHSAM 3MIHU
TEII0- 1 MaCOOOMIHHUX KpUTEPIiB.

Bu3HaueHo BenMYMHY CTYIEHS HACUYEHHS areHTa CYILIIHHS Ta 3alpOolOHOBAaHO pallioOHa-
JIbH1 PEKUMHU CYILIHHS 3aTOTOBOK 3 A€PEBUHHU Ay0a 3BUUYAHOTO 1 AyOa YepBOHOTO TOBIIMHOIO
50 MM, siKi 320€3Me4yI0Th UIICHICTh MaTepiay.
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UDC 674.047
Olena Pinchevska, Vasyl Boriachynskyi, Yuriy Romasevych

PECULIARITIES OF KINETICS OF INTENSIFIED DRYING
OAK WOOD SAMPLES

Urgency of the research. The process of production of wood goods drying operation is required, however, the most
lengthy and expensive. This problem requires the creation of schedules and methods of drying, which would give the oppor-
tunity to reduce the time process without qualitative changes of the material. Therefore, the development of energy saving
technology of oak wood drying without losing the quality of the material is an important task for future research drying.

Target setting. To intensify the drying process in convective kiln is possible by increasing the temperature of the drying
agent. To prevent the destruction of timber during drying at high temperatures it is advisable to dry by oscillating schedules,
which consist of periods of heating at the high air humidity and cooling.

Actual scientific researches and issues analysis. The study of cyclic methods of drying wood, which was illuminated in scientific
works, was based on the process of atmospheric drying and drying of wood in solar kiln when the temperature variation is sinusoidal.

Uninvestigated parts of general matters defining. Today has not entered use the method of oscillating drying of oak
timbers because of the lack of rational drying schedules.

The research objective. Determination of the parameters of rational schedules of drying of oak samples in the oscilla-
tion drying process.

The statement of basic materials. The main results of experimental researches of kinetics oscillation of drying samples
from European oak and red oak to determine the schedule parameters. The oak wood was dried in the laboratory installation
to a moisture content of 8 % at temperature of drying agent 80 °C. The greatest rate of removal of free moisture from was
sample is observed for the amplitude of the temperature fluctuations of 30 °C. Was fixed that the frequency of cycles "heat-
ing-cooling" is advantageously carried out for wood containing free moisture for rapid removal. After reaching a moisture of
20 % oak wood should be dried at a constant temperature. For the setting safe schedules of drying wood, besides heating
temperature, was determined the value of air humidity during heating period.

Conclusions. It is established that the temperature of the wood varies not sinusoidal. According to the study, the cycli-
cal process of heating occurs as a polynomial, and the process of cyclic cooling for the exponential. Based on this were pro-
posed theoretical equations of the temperature kinetics during of heating and cooling periods. On the basis of practical and
theoretical studies were developed rational schedules of oscillation drying of oak samples with a thickness of 50 mm.

Keywords: European oak (Quercus robur); Red oak (Quercus rubra); kinetics of oscillation drying; rational schedules.

Fig.: 5. Tabe: 2. References: 6.

VIIK 674.047
Enena Iunuesckas, Bacunuii bopsuunckuu, FOputi Pomacesuy
OCOBEHHOCTHU KMHETUKN MHTEHCU®UIIMPOBAHHOM CYIIKA
3ATOTOBOK U3 IPEBECHUHBI IYBA

AKkmyanvrnocms memvl uccnedosanus. Bapuanmoer ucnonv3o8anis A8IAIOMCA OOHUM U3 8AICHBIX CHOCOO08 NPeOCMABNeH s
@yHKyuoHanbHBIX MPeboBanUll K NPOEKMUPYeMbIM UHGOpMAYUOHHBIM cucmemam. Mx onucanue — 00CmMamouHo CIOANCHbIIL U mpy-
0oémkuii npoyecc. Iloamomy uccrnedosanis, HanpagieHHvle Ha AGMOMAMU3AYUIO IMO20 HPOYECCa, AGNAIOMCA AKMYATbHLIMU.

230



Ne 1(11),2018 TEXHIYHI HAYKHW TA TEXHOJIOTTi
TECHNICAL SCIENCES AND TECHNOLOGIES

Ilocmanogxa npobnemsl. Jns agmomamusayuy ONUCAHUSL BAPUAHIMOE UCNONL308ANHUSL HEODXO0UMA pa3pabomKa Kiac-
cughuxayuu u mMooenuposanus NYHKMo8 cyenapues. B dannoii pabome pewaemes npobiema KoppeKmuposKu cyuecmeyio-
wetl Knaccugpurayuy NyHKmog apuaHmos UCnoib306aHUS.

Ananuz nocnednux uccnedosanuii u nyonukayui. boiiu paccmompenst nociednue nyoauxayuu o meme npuMeHeHus
8APUAHMOB UCNONB308AHUA. 3a OCHOBY NPUHAMA Kiaccuguxayus, npednodicennas 8 pabome «HMnpopmayuonnas mexrnonoeus
ABMOMAMUUPOBAHHO20 COCIABNIEHUS 8APUAHINOB UCTIONL30BAHUAY.

Buioenenue neuccnedosannvix uacmeii oouieit npodnemut. Cozoanue mooenu 0 nyHkma «3asepuienue npeyeoenmay.

Ilocmanogka 3a0auu. Koppexmuposxa xnaccuguxayuii nyHKmMos8 8apuanmos UCNOIb306aHUs, CO30aHUe U 8HeceHue
U3MeHenull 8 MOOeNU NYHKMO8 CYEeHapUes.

H3noscenue ocnoenozo mamepuana. IIpeonosicena ycogepuieHcmeo8anas Mooeib ONUCAHUs 8apUAHMO8 UCHOb308a-
HUSL, OMpadcarowas Kaxk QyHKYuoHanvHvle mpebosanus, max u KOHYenmyanibHole Kiaccbl NPOEKmMupyemo20 npozpammHo2o
npooykma. Knaccuguxayus nynkmos cyenapus 8apuanmos ucnonib308anus OONOIHeHa HOBbLIM NYHKMOM «3asepuums 8apu-
anm ucnonv3oeanusy. Buecenvl usmenenus @ panee npeonodicentvie MoOeau U Co30aHbl HOBble MOOenU Osl NYHKMOG CYeHa-
pua «Coz0amuy, «3anpocums 3navenuey, «/leticmeus noirvb3ogamers, KOmopuvle He YKIaobl8aiomcs 8 NPeonodACeHHYI0 Kac-
cughuxayuron. Cozoanvl coomeemcmsyiowjue aneopummsl U 8bINOIHEHA MOOEPHUIAYUA NPOSPAMMHO20 NPOOYKMA, noooep-
AHCUBAIOWE20 MEXHONIOSUID ABMOMAMUSUPOBAHHOZ0 COCNABLEHUS 8APUAHMOB UCNONb30BAHUS.

Bui6oowt 6 coomeemcmeuu co cmamoeil. Peanusayus npeonodicennvix mooenell u aneopummos no36801uia CoKpamums
8pems Ha OnUCaHue 8apuanmog ucnoavzoganus 0o 10 %, a maxoice coz0amv Mooenu KOHYenmyaibHblX K1Acco8 Oisl NPOeK-
MUpyemo2o npoepammHo20 npooykma.

Kniouegvie cnosa: oyo obviknosennvlii (Quercus robur); 0y6 xpacuwii (Quercus rubra); xunemuxa ocyurnupyiowet
CYWIKU; PAYUOHATBHBLE PEICUMBL.

Puc.: 5. Tabn.: 2. bubn.: 6.
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