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Bemanoeneno, wo eenuyuna 3minu JTiHIHO20 pO3MIPY 3020MOBOK MNICAS 6AKYYMHO-KOHEEKMUGHO20
cyuwinna cmanoeums 3,03 mm, nicia rxongexmuenozo — 3,41 mm. Koegpiyienm ecuxanus 3ac0moeok,
BUCYUIEHUX Y 8AKYYMHO-KOHBEKMUGHTH CyuunbHii kamepi cmanogumo 0,247, a y xoneexmueniti — 0,273.

Ompumani  pe3yremamu  3aceiouyioms, Wo npoyec 6dKyYVMHO-KOHEEKMUBHO20 CYulinHi nepebieac
inmencueHiue i ye Mae 6Mau8 Ha GelUYUHY SCUXAHHSA, SIKA € MEHUIOIO, HIJIC 30 KOHBEKMUBHO20 CYULIHIAL.

Knarwuoei cnosa: cywinnia Oepegunu; Oy0 36UNAHHUL, 6AKYYMHO-KOHEEKMUGHA CYULUIBHA KaMepd;
KOHBEKMUBHA CYULUTLHA KAMePd, 80102ICHb 0ePeUNL, MeMNepamypa; PIGHOBANCHA 60102iCHb OepesuHil.

Beryn (Introduction).

Krieeni muTe mMHAPOKO BUKOPHUCTOBYIOTH SIK
KOHCTPYKLIHHHN MaTepian 1 BUPOOHULITBA Pi3HO-
MaHiTHUX BHpoOiB 3 nmepesunu (Udovytska et al.,
2024). 3okpema, A1 BUTOTOBACHHS KJICEHHUX IIHTIB
B YKpaiHi IIHPOKO BUKOPHUCTOBYIOTh ACPCBUHY ny0a
3praiiHoro (I'yoep Ta iH., 2025; MaeBcbkuii 1a iH.,
2024; Maegscokuii, Konuneus, Mopos, 2024).

HepesuHy BIZHOCATH MO MarepiaiiB, SKI Mmif
BILTHBOM 3MIHH ii BOJIOTOCTI 3MIHFOKOTh CBOI JTIHIMHI
poamipu (bineii, Kombapos, bineit, 2012; Ozapkis,
Komunenp, Audeprep, 2006), mio mae 3HAYHHHA
BILUIUB HE JIMIIC HA TEXHOJIOTIYHI MPOLECH MEXa-
HIYHOrO OOpOONECHHS JCPEBHHH, KOIU HOTPIOHO
BpaxOBYBaTH MPUIIYCKU HA ii BCUXaHHA, aje U Ha
mpouec il ekcrulyaramii 3a 3MIHHAX TapaMeTpiB
HABKOJHUIIHLOTO CEPEIOBUIIA.

Ilix uwac BUCymIyBaHHS JCPCBHHH 33 YMOBH
3HKCHHS i BomorocTi Hmxkue 30% BiAOyBaeThCs
3MCHIIEHHS ii miHIHHUX po3MipiB. Ha ne BmmBae
Hu3ka (akTopiB, cepel AKUX JCPCBHHN BHJI 1
BOJIOTICTh JACPCBHHM, 1I TYCTHHA, AaHI30TPOIIs,
PO3MipH MaTepialy, PeKUM CYIIIHHS, YACTKA BMICTY
Mi3HBOI JCPEBHHH Y PIYHUX KINTbLMX, AaHATOMIYHA H
cyOMiKkpockomyHa OyA0Ba ACPCBUHH TOINO. TaKox
HA BCIMYHHY BCHUXAHHS BIUIMBAIOTh 1 MICLE Ta
YMOBH POCTY JCPEBA, MICLC BHUIMIIOBAHHS 3pa3ka
JCPECBUHH 32 BHCOTOKO Ta MIaMETPOM KOJIOMIH, BIK,
JCpeBa, HASBHICTh O3HAK (BaJ) JACPCBHHH, IO
MOPYIIYIOTH yeraneHy ii OyaoBy (Crpixa, 1950).

V npakTHYHHX PO3PAXyHKAX BUKOPHUCTOBYIOThH
kochimient Bcuxanus (binen ta iu., 2010), sxwuit

XapaKTCPU3y€E BCIWYMHY BCHUXAHHS 33 3MIHH
BOJIOTOCTI CTIHOK KJIITHUH Ha 1%:
_ B max
K= W (1)
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ac Bmax — INOBHC BCHUXAHHA 3pasdKa ACPCBUHU,
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. TPaHUL] HACHYCHHS CTIHOK KJIITHH
aepeBunu, %.

BcuxanHa  B370BXK — BOJOKOH  HACTIIBKH
mecytreBe (Perré & Keey, 2006), mo toro B
PO3paxyHKax iIrHOPYIOTb.

IlosHe BCUXAHHA

BHU3HAYAIOTh!:

3paska JEPEBUHA
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max

A€ Amax po3Mip 3pa3ka 3a BOJIOTOCTI,
oxHakoBoi abo OiMbINOI BiX TPaHHLl HACHYCHHS
CTIHOK KJITHH, A, — PO3MIpP 3pa3ka B abCOIIOTHO
CYXOMY CTaHi.

HocnipkeHHSIM BCUXAHHS ICPEBUHH 3aiMaTHCs
sk BiTum3HsHi (bineii, Kombapos, bineit, 2012;
MakcumiB Ta iH., 2014; Tlinuescbka, 2013; I'yGep,
I'ymentok, Xinowpkuii, 2012), Tak 1 3aKOpIOHHI
(Castro, Mituca, & Anjos, 2006; Badel & Perre,
2007; Rahimi et al., 2022) mocmiguuku. 30kpemMa,
bineit Ta in. (2012) BcTaHOBWIH, IO OKPIM I'VCTHHH
JCPCBUHM 1 HANpsAMKY BONOKOH, HA BEIMYHHY
BCHUXaHHS 3pasKiB 3 JCPCBHHU Ay0a Mae BIUIHB 1
KUTBKICTh pIUHHX Kideup Ha 1 oM. Pesynapratn
MPOBEACHUX JOCTIIKEHb HA MIKPO3pi3ax JACPESBUHU
IMinuercekoro (2013) 3acBigumiim, IO MOYATKOBA
BOJIOTICTh 1 TEMIEparypa CVYIIMIBHOTO arcHra y
mexkax 20-60°C He BIIMBAIOTE HA BCIUYHMHY
BCUXaHHI JcpeBHHH ayOa 3BuuaiiHoro. Takox
BCTAHOBIICHO, 1[0 MAKCUMATIbHE BCUXaHHS V TAHTCH-
=79%, ay

T

aMBHOMY HAIpsiMi CTAHOBHTH 3.

pamiamsromy — BE =29 %.

VY poGoti Makcumiga Ta iH. (2014) posrnsHyTo
MUTAHHS BCUXaHHA JACPCBUHH fBOpA Yy TAaHICH-
ianbHOMY Ta paxiansHoMy Hanpsimax. ['yOep Ta iH.
(2012) BcTaHOBMIM, IO 13 MIABUIICHHAM TEMIEPA-
Typu 1 30UIBIICHHSM TPUBAJIOCTI MPOLIECY MPOMAPO-
BaHHJ TOBHE 00 €MHE BCHUXaHHA ACPCBHHH O110i
akamii 30impIIyeThCA.  30KpeMa, NPOMApPIOBAHHS
gepesunn 3a temmeparypu 80-100°C maibke He
BIUTHBAE HA BEIMYMHY BCUXAHHS, OJHAK 33 TEMIICpa-
Typu 120°C BIITUB CcTa€ iICTOTHUM.

IMposeneni Castro et al. (2006) mocmipxeHHS
BCJMYHHN BCUXAHHS 3pa3KiB LMINOHY TOBIIHMHOWO 0,6
MM 3 JepeBuHH ayOa 1 Oyka moxazamu Oinbiue
BCHUXAaHH! Y TAHICHLIATBHOMY HampsMi MOPIBHIHO 3
pagiaIbHUM.

VY crarri Badel & Perre (2007) posrmsHyTO
MUTAHHSA MOKIMBOCTI MPOTHO3VBAHHS MOBCAIHKH
OyIap-sSKOTO 3pa3ka 3 AepeBuHH ayda mig dac
BCHUXaHHS], HE3AIC)KHO BiA HWOro MOXOMKCHHI,
miiaeHOCTI Tormo. Rahimi et al. (2022), noc-
TiUKYIOYH BCUXAHHS 3pa3KiB ACPCBHHH UYCPBOHOTO
ayba Ta KOBTOI TOMOJI 1 BCTAHOBHIIH, IO O0'€MHE
BCUXaHHS 3a00JIOHI BHIIE, HIXK SAPa.

YV HaykoBHX po0OTaX HAHYACTIIIC PO3TISAATH
MUTAHHS BCIMYWUHH BCHXAHHA 3pa3KiB ACPECBHHH
MEBHOTO JCPCBHOTO BUAY BiA HANpsIMy BLIHOCHO
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PIYHHX Kijeup (TAHTCHIATBHUM, paxiaapHuii). Tak,
3a pesyapratamu gociaimkeHs Perré & Keey (2006)
Kkoc(iLI€HT BCUXaHHS ACPEBUHH Ay0a V padiambHO-
My Hampsmi crasosuth K, = 0,20, a B Tanren-
mianeHOMy — K; = 0,37. YV «KepiBHUX TEXHIYHUX
Marepianax 3 TEXHONOT KaMEpHOrO CYIIIHHS
nutomarepianisy (bireii ta iH., 2010) xoedirieHt
BCUXAaHHS ACPCBHUHU Ay0a 3BUUANHOTO y padiaibHO-
My Hanpsimi ctaHoBuTh 0,14, y TaHreHIIanbHOMY —
0,30. 3riguo 3 Glijer (2011), koedimieHT BCUXaHHS
JCpeBUHH Ay0a Y paaiaibHOMY HANPsSMI CTAHOBHUTH
0,17, v tanrenmiansaomy — 0,26.

BimoMo, mo Ha mOYAaTKy MpPOLECY CYINIHHA
(bineii, 2005; bime# ta i1, 2013; Illocrak Ta iH.,
2005) BHYTpIIIHI IIAPH ACPCBHHA MAIOTh 3HAYHO
OLTBIY BOJOTICTE HIJK NMOBEPXHEBI, AKI 4epe3 1e
BUCHUXAIOTh Y PO3TATHYTOMY cTaHi. BinOyeaerbcs
SIBHINC HEBUIBHOIO BCuxaHHS — Beimamus (bimew,
2005). Ilig yac CcyinHHS ACPEBHUHHU MEPEIan BOJO-
TOCTI 32 TOBIIUHOIO MATEPIaay € MCHIIUM V TOHIIHX
3paskax. BignoBigHO, TOMAI 1 MEHIIIOK) € PI3HHULISI MIXK
BecuxaHHsM 1 BeimanusM. Crpixa (1950) BctaHOBUB,
0 BCHXaHHA OVKOBHX MHIOMATEpialiB 3MEH-
uyeThest Ha 36,7% 3a 301MbIICHHS IXHBOI TOBIMUHU
Big 10 mo 400 mM. Yum KOPCTKIMIMH PExKHM
CYLIIHHA, THM OINMbINi BHYTPIIIHI HAOPYKCHHSI Ta
MCHIIIC KIHLIEBS BCuxaHHs (Bcizanus). OgHaK Taky
3aKOHOMIPHICTh CHOCTEPEIKCHO 32 TEMICPaTypH
areHra cyuniaHs He Bumie 100°C.

Kosame Ta iH. (2008) gocmimpkyBanu BETHIHHY
MPUIIYCKIB HA BCUXaHHA U1 [AIOMAaTCpiatiB
auctsHux nopix  (ayOa, SICCHs, KICHA, Ocpesw,
BUIIbXH, TOMOII, OCHKH) X0 KIHIIEBOI Bojorocti Wy =
5-7%, W, = 14-16%, W, = 29-31% 3a pizHuX
PO3MIpIB  MOMEPEYHOTO MEPEPi3y COPTHUMCHTIB.
Pesynpratn gocnmigkeHs MOKA3am, INO BEIUYUHA
BCUXaHHS MWIOMATEPIANIB 3aJCKHUTh BiA PEIKUMIB
CYLIIHHA, PO3MIpIB NHJIOMATEpialiB, MOPOIH Ta
MOYaTKoBOi BOJOTrOCTI JAepeBHHH. Po3mip morme-
PEUHOTO TIepepidy Mae BEIHKE 3HAYCHHA I
BCJMYHHN BCHXAHHS, OCKUTBKH Y 3pa3KaxX BEJIUKHX
PO3MIpiB  BHHUKAIOTH BHYTPIIIHI HANPYKCHHS,
aedopMariii, sSKi 3MIHIOIOTh XapakTep BCHUXaHHS
JCPCBUHH 1 BIUTMBAIOTH HA HOTO BEIHIHHY.

OTke MOXKHA y3arajbHHUTH, IO HAWOIIBING
BCUXaHHS JCPCBHHH BlAOYBAETHCS BIOICPEK BOJO-
KOH, a HAUMCHIIE — MO3M0BK. Y IUIOIIMHI BIOIEPEK
BOJIOKOH JCPEBHHA TAKOXX BCHXA€ HEPIBHOMIPHO,
BCUXaHHS BiI0OYBAETHCS OLIBIIC B TAHTCHINAIBHOMY,
HIK B pagianbHOMY Hampsmi. BenmuuHy nmpuryckis
Ha BCHUXaHHS MWIONPOAVKLIi 3 JCPEBHHH PI3HUX
mopiJ BCTaHOBJCHO uuHHMM crapaaptom JACTY
4920:2008.

Y  BUpoOHMUYMX yMOBax I CYIIIHHA
MUWIONPOAYKLI] HaWJacTIIe BUKOPHUCTOBYIOTH KOH-
BCKTHUBHI CVIIHJIBHI KaMEPH, a TaKOXK BaKyyMHO-
kouBekTuBHI (Espinoza & Bond, 2016; Kopynets &

Shchupakivskyy, 2014; Teischinger et al., 2023;
I'ybep ta iu., 2025). ¥V 1poMy acmeKkTi BHHHUKAE
MUTAHHS, Y4 Ma€ BIUTHB CIOCIO CYINIHHS JCPEBHHHU
HA BCJIMYHMHY ii BCUXAHHS, OCKIJIbKH CAMC BEIMIHHA
BCUXaHHS MAa€ BAXKIUBC 3HAYCHHA [ BCTAHOB-
JICHHS TPUITYCKIB HAa BCHXAHHS MiJ 4Yac PO3IMH-
JAIOBAHHS JTICOMATEPIaliB HAa MHHIOMPOAYKIIKD. 3a
BHKOPUCTAHHS PI3HOTO THUIY CVYIIHJIBHHUX Kamep
KOPEKLIs CTAaHJAPTHUX NPHUIYCKIB HA BCUXAHHA
JacTh 3MOTY PAIlOHAJTPHO MIAXOJUTH M0 BHUTPAT
JCPCBUHHOI CHPOBHHH, OCKUIBKH 3aCTOCYBaHHS
3aBHIICHUX MPHITYCKIB HA BCHUXAHHS MPHU3BEIC SK J0
MICPEeBUTPAT ACPEBHUHU, TaK 1 10 30LIBIICHHS 3aTpar
Ha TOJAnbIIEe MeXaHiuHe oOpoOneHHs. ToMy TouHe
BCTAHOBIICHHS NPHUIYCKIB HA BCHXaHHS 33 YMOBH
OOMEKEHOTO PECYpPCy Ta BHUCOKOI IIHHM HA AyOOBI
MUIOMATEpIany  BIAITPAE BAXKIUBY POIb A
PECYPCO30CPEIKCHHST Ta CKOHOMIi KOMITIB 1 Ha
CBOTOJIHI € IYKE AKTYaTbHUM IMHTAHHSM.

Mema Oocniodcenns MoONSArae y BCTAHOBICHHI
BIUTHBY COCOOY CYINIHHA HAa BEITHYHUHY BCUXAHHSI
MWITHAX 3aroTOBOK 3 ACPEBUHH AyDa 3BHUYANHOTO.
Hns  JOCATHEHHS TOCTAaBICHOI METH 3AIHCHECHO
JOCIIAHI CYIIIHHS MHISHUX 3arOTOBOK 3 JACPCBUHH
ayba 3BHYAWHOTO V BHPOOHHYMX YMOBax v
KOHBCKTHBHIN Ta BAKYYMHO-KOHBEKTHUBHIH CYILIHITb-
HUX KaMepax Ta CKCICPHUMCHTATIBHO BCTAHOBIICHO
BEJIHYHHY IXHBOT'O BCHUXAHHS MICT CYIIIHHS Y LIUX
THINAX CYIIWIBHUX Kamep.

00’exti i Meroauxa pocaimxenass (Objects
and methods).

006’exm  QocniOxncenHss — TPOLEC CYINIHHA
3aroTOBOK MWILIHHX 3 JCPCBHHU AyOa 3BHYAMHOIO
(Quercus robur) y CYyIIMIBHUX KamMepax Pi3HOTO
tuny. /Ipedmem Oocrioxcennsi — BEINYHHA BCUXAH-
HS 3arOTOBOK MWISHUX 3 ACPCBHHU Ayda 3BHUAii-
HOTO TICII 3aBSPLICHHS CYLIIHHS.

Jns BCTAHOBICHHS BENMMYMHH BCHXAHHS 3aro-
TOBOK HMHJSIHHX 3 JCPEBUHH Ay0Oa 3BHUYANHOTO TiChs
iXHBOrO BHCYIIYBAaHHS PI3HUMH croco0amu BiaiO-
paHO TMAPTIFD CBDKOMWISHHUX 3arOTOBOK — HOMI-
HambHUM posmipom 30 x 50 x 1000 mm (3a
Bojiorocti W, = 8%) kimekictio 238 1T, sKi
BHCYIIYBAIN V KOHBEKTHBHIH Ta 210 mT. - ¥y
BAaKYYMHO-KOHBCKTHBHIH ~ Kamepax.  Posmumo-
BaTbHHUH PO3MIP 3 ypaxXyBaHHSIM HOPMATHBHOTO
npunycky Ha BeuxanHdg 3,4 MM (JACTY 4920:2008)
cTaHOBHB 34 x 54 MM.

Bosoricte  3aroroBOK  BH3HAYAIM  3TIAHO 3
nonoskeHrsivu JICTY 4922:2008. Tlepen yknagan-
HSM B I0Ta0eni BUMIPIOBATH MOYATKOBY BONOTICTb
KOXKHOI 3ar0TOBKH 3 BUKOPHUCTAHHIM KOHIYKTOMET-
puuHoro somoromipa Logica LG-43 nHa 3paskax
BHOIpKH. [XHs moyaTkoBa abcommoTHa BooricTs Wi,
3Haxoawinacsa B gianaszoi 65-75%. Paszom 13 Bu3Ha-
YCHHSIM BOJIOTOCTI JCPCBUHH MHPOBOIUIA BUMIPIO-
BaHHJ TOBLIMHHM Ta IIHPHHH 3arOTOBOK Y TPBOX
micusx — 10 ¢M Big KOXKHOTO TOPL Ta MMOCEPESAHHI

Yu. Huber et al. Features of the Shrinkage Magnitude of Oak Wood Blanks Dried in Kilns of Oak. ..
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Features of the Shrinkage Magnitude of Oak Wood Blanks Dried in Kilns of
Various Types

Yu. Huber', O. Oliichuk?, S. Kopynets 3 Zh. Humeniuk®, A. Ferents’

Wood is among the materials whose linear
dimensions vary depending on the temperature and
humidity conditions of the surrounding environment.
These characteristics should be taken into account not
only during wood machining processes, where
allowances for shrinkage must be considered, but also
during service under conditions of varying
environmental parameters.

The experimental studies were carried out on
specimens (blanks) with nominal dimensions of
50x50x1,000 mm, sawn from pedunculate oak wood
(Quercus robur L.). The magnitude of shrinkage was
determined after drying the specimens in a batch-type
convective kiln (KAD-1x6S, Katres) and in a
Hildebrand-Brunner vacuum-convective drying kiln.
Both kilns had a capacity of approximately 50 m* of
timber to be dried. Stacks  measuring
1,200%1,200x1,000 mm were formed from the sawn
oak specimens. Stickers with a thickness of 22 mm
were used during stack formation. A total of 72 stacks
were loaded into each kiln. The specimens were dried
to a target final moisture content of 8%.

Multi-stage drying schedules were employed for
drying the specimens, comprising the following
phases: initial heating, drying, final heat and moisture
treatment (conditioning), and cooling. At the first
stage of the drying schedule in the convective kiln,
the drying agent temperature (7,) was 33°C and the
equilibrium moisture content (W;) was 16%. At the
final stage of the drying schedule, the drying agent
temperature was maintained at 60°C, and the drying
gradient (7G)
was 2.4. In the vacuum-convective kiln, the drying
agent temperature at the first stage of the schedule
was 40°C and the equilibrium moisture content was
14%. At the final stage of the drying schedule, the
drying agent temperature (f) was 63°C and the
equilibrium moisture content (W) was 5.4%.

After unloading from the drying kiln, the
specimens were conditioned in a storage facility with
a controlled microclimate for 48 hours, after which
their moisture content was measured using a
MERLIN HM9 WS-25 capacitive moisture meter.
The linear dimensions of the specimens, specifically
their thickness and width, were then remeasured at the
previously marked locations. The sample size
comprised 238 specimens dried in the convective kiln
and 210 specimens dried in the vacuum-convective
kiln.

When the moisture content of wood decreases
below 30%, a reduction in its linear dimensions
occurs. The magnitude of this change is influenced by
several factors, including wood species, moisture
content, density, wood grain (orientation of wood
fibres relative to longitudinal axes of the tree),
dimensions of the timber assortment., drying
schedule, proportion of latewood, anatomical and
submicroscopic structure of the wood and the location
of the wood specimen extraction with respect to the
height and diameter of the log, etc.

The change in the linear dimensions of the
specimens was found to be 3.03 mm after vacuum-
convective drying and 341 mm after convective
drying. The corresponding wood shrinkage factors
were 0.247 and 0.273 for the vacuum-convective and
convective drying methods, respectively.

The experimental results indicated that vacuum-
convective drying is characterized by a higher drying
intensity, which influences the shrinkage behavior of
the wood, leading to lower shrinkage values than
those observed in case of convective drying.

Key words: wood drying; pedunculate oak
(Quercus robur L.);, vacuum-convective drying kiln;
convective drying kiln; wood species; wood moisture
content; temperature; equilibrium moisture content.
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