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AHHomauuﬂ. PexxuMel CYIIKU APCBECCHUHLI ABJIAIOTCA MPEAMETOM MHOTOYHCIICHHBIX I/ICCJ'ICI[OBaHI/II‘/’I

KaK B Hamlel cTpaHe, Tak U 3a ee mpeaenaMu. Oco0o0 3To KacaeTcsi peXKMMOB CYIIKH TBEPIOIHCTBEHHBIX

IopoJa, KOTOPLIC YaCTO HA3bIBAIOT TPYAHOCOXHYIIUMHU.

Llenbto HacTOsIIIEH PabOTHI ABIIAETCS pa3paboTKa IKCIPECC-METO/1a OLEHKH 3()(HEKTUBHOCTH PEKH-

MOB CYHIKH IMUJIOMAaTCprUaIoB TBEPAOJIUCTBCHHBIX ITOPOA JPEBECUHBI.

MeTO,I[OM OIICHKHU IMPUTOAHOCTU TOTO HJIKM HMHOT'O PCKHMMaA CYHIKHU ABJIACTCA COIIOCTABJIICHUC I10-

BEPXHOCTHOU U CPEJHEN BIAXXHOCTH COXHYILIEH IpeBeCUHBI. [IpruueM miis pa3IinyHbIX MOPOA CYIIECT-

BYIOT pa3pa60TaHHLIe PEKOMEHAINHU 110 BEJIMYMHAM KOMIUICKCHOTI'O IMOKa3aTeyisi COOTHOINCHUA JaHHBIX

BIAKHOCTEH.

Pesynbratom paboTHI SBUIIOCH TIOyUEHHE JISI HEKOTOPBIX CYIICCTBYIONIMX PEKHMOB CYIIKH JIpEBe-

CHUHbBI z[y6a 3HAYCHMS KOMITJIEKCHOTO TIOKA3aTelIsi COOTHOIICHUS BiIaXKHOCTEN. PacdeTsl y6eI[I/ITeJ'IBHO I10-

Kasajii, 4YTO IMPUMCHCHUEC HC BCCX PCIKUMOB BIIOJIHE OIPABAAHO IJId CYIIKU TBCPHAOJIUCTBCHHBIX ITOPOM,

B 4aCTHOCTHU )1y63. TaK, MPUMCHCHUEC TPEX- U MECTUCTYNICHYATHIX PEIKUMOB HEAOCTATOYHO OIIPpaBIaHO:

IIPH UX TIOCTPOCHNH He YUTeH (aKT MPHHINIHAIHHON BO3MOXHOCTH BOSHUKHOBEHHS BHYTPEHHUX HAIIPSI-

JKCHHH B APCBCCUHC B HCpBBIﬁ nepuo CylIKHU. HqueM JAAHHBIC HAIIPSPKCHUSA MOT'YT JOCTUTaTh BEIINYU-

HBI, IPEBBIIAIOIICH MPee MPOYHOCTH APEBECHHBL. JTO, B CBOIO 04Yepe/ib, MOXKET IPUBECTH K 00pa3oBa-

HUIO ITOBEPXHOCTHBIX TPEUINH U TEM CaMBIM CICJIaTh APEBECUHY HCHpPIFO,Z[HOﬁ K UCIIOJIB30BaHUIO.

MeTO,Z[ MOKET OBITh MMPUMCHCH IMEPpEeA MPAKTUICCKUM HCIIOJIB30BAHUEM PECIKUMOB CYIIKH. HpI/I‘lCM

HEOOXOJMMO YYHMTHIBATh, YTO MPH COOTBETCTBYIOIICH JOPAOOTKE BO3ZMOXXHO HCIOJIh30BAHUE JAHHOTO

METOZA JUIA SKCTIPECC-OLEHKN PEXUMOB CYIITKH JIIOOBIX APYTHX TOPOA IPEBECHHBI.

Merton mpocT B peaju3aunuy, MOJy4YeHHBIE PEe3yNIbTaThl OAHO3HAYHO XapaKTepusyroT 3¢ddexTus-

HOCTh PEKUMa CyIIKU. TakuM 00pa3oM, SKCHpPECC-METOll OIEHKU S((GEKTHBHOCTH PEKUMOB CYIIIKH

TBEPAOJHUCTBEHHBIX IMOPOI MOXKET OBITh PEKOMEHIOBAH MJIA MPAKTHYCCKOI'O MCIIOJIBE30BaHUA pa6OTHI/I-

KaMH IMIPOMBIIIJICHHOCTH, 3aHUMAIOIIIUMHUCS Cy].HKOfI MMUJIOMAaTCpraIoB.

Knwuesoie cnosa: CyIIKa NMrUJioMarcpuaioB, SKCIIPECC-METO/, PEKUM CYIIIKHU, TBECPAOJIUCTBCHHBIC

IIOpoabl, APEBECHHA, BJIAXKHOCTDH
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Abstract. Wood drying regimes are the subject of numerous studies both in our country and abroad.

This is especially true of the drying modes of hardwoods, which are often called hard-drying.

The purpose of this work is to develop an express method for evaluating the effectiveness of drying

modes of hardwood lumber.

As a method of assessing the suitability of a particular drying mode, a comparison of the surface

and average humidity of drying wood is used. Moreover, for various breeds, there are developed

recommendations on the values of the complex indicator of the ratio of these humidities.

The result of the work was that the values of the complex humidity ratio indicator were obtained

for some existing oak wood drying modes. Calculations have convincingly shown that the use of not
all modes is fully justified for drying hardwoods, in particular oak. Thus, the use of three and six-stage
modes is not sufficiently justified, that their construction does not take into account the fact of the
fundamental possibility of internal stresses in the wood during the first drying period. Moreover, these
stresses can reach a value exceeding the strength limit of wood. This, in turn, can lead to the formation
of surface cracks and thereby make the wood unusable.

The method can be applied before the practical use of drying modes. Moreover, it should be taken
into account that with appropriate refinement, it is possible to use this method for express evaluation
of drying modes of any other wood species.

The method is easy to implement, the results obtained unambiguously characterize the effectiveness
of the drying regime. Thus, the express method of evaluating the effectiveness of drying modes
of hardwoods can be recommended for practical use by industrial workers engaged in drying lumber.

Keywords: drying of lumber, express method, drying mode, hardwood, wood, humidity

BBenenne

Cyllika TBepAOIUCTBEHHBIX MOPOI SIBISIETCS] BECh-
Ma MPOAOJDKUTCIbHBIM W SHEPro€MKUM IIPOIECCOM
(T'opoxosckuii, 2008). K Takum IopomaM OTHOCST-
cs B MEPBYIO ouepenb Ay0, a Takxke OyK, sICCHB, Opex
u T.1. Oco00 OCTPO MPHU 3TOM BCTAET BOMPOC KayecTBa
cymku (I'opoxosckuit, 2008; Jlarrenmopd, Arxiep,
1982; T'opoxosckwuii, lllumkuna, 2020), koTopoe ore-
HHUBAETCSA IEIBIM KOMILJICKCOM ITOKAa3aTelIek, B TOM HUIIH
WHOUW CTENEeHN XapaKTepHU3YIOIINX BBICYIIEHHYIO JIpe-
BecuHy. [IpUromqHOCTh UCMIONB30BAHUS TE€X WM MHBIX
pEXHMOB, a TeM 0ojiee BO3MOXXHOCTH KaueCTBEHHOU

CYIIKH APEBECHHBI YaCTO OKA3bIBAETCS] COMHHUTEIBHOMN,
0COOCHHO TpH KaMEpPHOM CyIIKE TBEPAOIMCTBEHHBIX
nopoxa. B 3roil cBA3u pa3paboTka sKcHpecc-MeTona
MIPEABAPUTENFHON OLeHKH 3()(EKTHBHOCTH MPUMEHE-
HHSL TOTO WM MHOTO PEXHMa CYIIKH IHIOMAaTepraioB
MIPEACTaBIAETCA aKTyaJIbHOM.

eab, 3axaun, MeTOANKA

H 00bEKTHI HCCJIETOBAHMS
Ilenpro HACTOSIIIETO MCCIICAOBAHMS SBISCTCS pas-
paboTKa MeTo/Ia OTIePATHBHOI OIIeHKH S (HEKTHBHOCTH
PEXUMOB CYIIKH MIJIOMATEPHAIIOB TBEPIOINCTBEHHBIX
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nopo. J{ist TOCTHKeHHS TOCTaBIEHHOH e Heo0Xo-
JIUMO PELIUTH CIACTYIOIINE 3aJa4H:

— OIPENENIUTH KOMIUTEKCHBIA METOJI OIEHKU PEKH-
Ma CYIIIKH;

— HAWTH METOJ ONPEACTCHUS BIKHOCTH IMOBEPX-
HOCTH JIPEBECHHBI,

— MPEJUIOKUTH METOJT ONIPE/ICITICHUS CPEIHEHN BITax-
HOCTH JPEBECHUHBI B IMPOLIECCE CYIIKM U HAYaIbHYIO
BJIQKHOCTP JIPEBECUHBI.

OOBbeKTaMu HCCIIEIOBAHUS SIBISTIOTCS  PEKIMBI
CYIIIKY TTIJIOMATEPUAIOB TBEPAOIUCTBEHHBIX MTOPO/I.

B oCHOBy MeTOAWKH HACTOSIIETO HCCIICTOBAHUS
TIOJIOXKEHBI ITOJIXO/IBI psAa HeMelkuX yueHbx (CaBuHa,
2021).

I'apanTupoBaTh J0ITyCcKaeMbIe HAPSHKEHUS B Ape-
BECHHE JUIS OTIPEENICHHBIX TOPOJl MOXKHO, COOIOas
B IIPOIIECCE CYIIKH CIETYIONIEE COOTHOIICHHUE:

— UCP

= Un ,
rae U, — cpeHsisa BIa)KHOCTb APEBECUHBI B IIPOLIECCE
cyuiku, %;

U, — BIQXHOCTh MIOBEPXHOCTH APEBECUHBI, Yo.

3naueHne mokaszarenst U KOMIUIEKCHO XapaKTepu-
3yeT PeXHUM CYIIKH Ha KXk 10 ero cryneHu. [1pu atom,
HampuMep, VI TaKuX MOpoi, KaK COCHA, ITUXTa, €Ib,
JJaHHAas BEJIMYWHA JOJDKHA COCTaBIATH OT 3,5 10 2.5.
st TBEpIOMMCTBEHHBIX MOPOA JAHHBIN IMOKa3aTelb

JOJDKCH COCTAaBJIATH BCIIMYUHBI, YKA3aHHBIC B Tabm. 1.

Tabmuna 1
Table 1
PexoMentyeMble 3HaUEHUST KOMILIEKCHOTO TIOKa3aTedIst
JUTST TACTBEHHBIX MTOPOJT
Recommended values of the complex indicator

for hardwoods
Ne /it ITopona npeBecuHbI ITokazarens U
Ne p/p Wood type Indicator U
1 Opex Nut 2,5-23
2 Byk Beech 2,0-1,8
3 Slcens Ash 2,0-1,6
4 Jy6 Oak 1,6-1,5

Bo3zaukaer BoOIpoc OMpeneneHns BIAXHOCTH I10-
BEPXHOCTU cOXHyIIeH npeBecunbl U,. Ha ocHOBe mnpo-
BEJCHHBIX AHAIUTUYECKUX U JKCIIEPUMEHTAIBHBIX

uccnenoanuii B padore (Phonetip et al., 2017) 6pu10

IMMPEAJIOKCHO B IICPBOM HpI/I6J'H/DKeHI/II/I CUHUTAaTh, UYTO
AU =U,-U,=0,1,

rae U, — paBHOBECHAs! BIIQKHOCTb.

To ecTb 3TO 03HaUaeT, YTO B MpOIIECCe CYIIKH, TOU-
HEe Ha TOW WM MHOW €€ CTYIIEHHU, B CPEHEM BIIaX-
HOCTh NOBEpXHOCTH ApeBecuHbl Ha 10 % Oomnbiue Be-
JIMYMHBI PABHOBECHOM BIaKHOCTH cpebl U,

CpenHsst BIaKHOCTh IPEBECUHBI HA TOH WIIA WHOU
CTYIICHU CYIIKH ONpENeNIeTcs KaK CpemHss apudpme-
TUYECKasl Ha TaHHOM cTyneHu. HauanbpHas BIaKHOCTh
BO BCEX CITydasx ycJIOBHO mpuHHUMaercs U,,, = 60 %.
s nccnemoBaHus mpeiaraeTcs HanOoee CIoXKHas
B CyIIIKE TOPO/ia CPEAN TBEPIOIUCTBEHHBIX — Ay0, TOJ-
ITMHA MTIoMaTepraioB 50 M.

Jis mccnemoBaHUs TIPEIIIArarloTcsl  CIEAYIOIIHe
Tumnsl pexxumoB (I'opoxockuid, 2008):

— Tpexcrynenydarsiii 7-b (PTM 1985 r);

— IIECTUCTYIEHYaThlil HopMaTUBHBIN Ne 20

(PTM 1957 r);
— BOCBMHCTYTICHYATHIH HOPMATUBHEINA Ne 25
(PTM 1951 1).

Pe3ybTaThl ¥ 00CYKICHHE
Pesynbrars HCCIIENOBAHUS
B Ta0n. 2—4.

Bo Bcex Tabmurax (cM. Tabm. 2—4), TOMAMO THITO-

MMPCACTABJICHBI

BBIX 3HAYCHUI MapaMeTpoB PeXuMa (CPEHHSS BIIAXK-
HOCTh JPEBECUHBI IO CTYIICHSIM, TEMIIepaTypa Cpepl,
PaBHOBECHASI BIAXXHOCTD), IPUBEACHBI TAK)KE PacyeT-
Hble 3Hauenus U, / U, 1 pexomeHayemble 3HadeHus U.
3TO0 MO3BOJIAET B NaTbHEUIIIEM TIPOBECTH aHAIU3 MPH-
TOTHOCTH TOTO MJIM HHOTO PEKUMA CYIIKHA TSI TIPAKTH-
YECKOU CYIIKHU JIPEBECHHBI TBEPIOIUCTBEHHBIX MTOPOI,
B YaCTHOCTH Jay0a.

[Ipumenenne dKcmpecc-MeTona oOreHKH 3ddek-
TUBHOCTH PEXUMOB CYIIKH MAIOMATEPHAIOB TBEPIIO-
JIUCTBEHHBIX TOPOJ] JPEBECHHBI, B YaCTHOCTH Jy0a,
MOKa3aJo:

a) pazpaborannbsie B CCCP pexxuMbl Cymku ape-
BECHUHBI JTy0a TPUTOAHBI JIJIST STOW I[SJIM JIUIIL OTYa-
CTH. DTO CBA3aHO C TeM, 4TO Ha | cTynmeHu pexnma
(mms Tpex- W MISCTUCTYTIEHYATBIX PEXKUMOB) IIO-
BEPXHOCTHAs BIaXKHOCTh JPEBECUHBI HUXKE Mpejesa
TUTPOCKOTIMYHOCTH IPEBECHHEI.
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Tpexcrynenuarslii pexxum 7-b
Three-stage mode 7-B

Tabnura 2
Table 2

CpenHsist BTaXKHOCTD Temmepatypa cpens
Ne crynenu apesecunsl U, % t., °C U, % U, % u,/U, Pexomennyemas U
Stage Ne Average humidity Medium temperature, U, % U,, % U, /U, Recommended U
of wood U,,, % t, °C
I >30 (45) 52 16,0 26,0 1,73 1,5
| 20-30 (25) 55 12,0 22,0 1,14 1,5
I <20 (15) 70 45 14,5 1,03 1,5
Tabnmua 3
Table 3
IHectuctynenuarsiii pexxum Ne 20
Six-speed mode Ne 20
CpenHsist BIaXKHOCTb Temreparypa cpepl
Ne cTynenu apesecunsl U, % t., °C U, % U, % u,/U, Pexomennyemas U
Stage No Average humidity Medium temperature, U, % U, % U, /U, Recommended U
of wood U,,, % t,, °C
I > 40 (50) 47 16,0 26,0 1,92 1,5
I 40-30 (35) 51 14,0 24,0 1,46 1,5
I 30-20 (25) 54 10,0 22,0 1,13 1,5
v 20-15 (17,5) 57 8,0 18,0 0,97 1,5
\Y% 15-10 (12,5) 60 6,5 16,5 0,76 1,5
VI <10(8) 63 5,5 15,5 0,52 1,5
Tabmmra 4
Table 4
Bocemucrynenuarsiii pexum Ne 25
Eight-stage mode No 25
CpenHsisi BIaKHOCTb Temmeparypa cpesibt
Ne crynenn apesecunsl U, % t., °C U, % U,, % u,/U, Pexomennyemas U
Stage No Average humidity Medium temperature, U, % U, % U, /U, Recommended U
of wood U,,, % t,, °C
I > 40 (50) 44 20,0 30,0 1,67 1,5
I 40-35(37,5) 46 18,0 28,0 1,34 1,5
I 35-30 (32,5) 48 14,5 24,5 1,33 1,5
v 30-25(27,5) 50 13,0 23,0 1,20 1,5
\% 25-20(22,5) 52 11,0 21,0 1,07 1,5
VI 20-15 (17,5) 55 8,5 18,5 0,95 1,5
VII 15-10 (12,5) 57 7,0 17,0 0,74 1,5
VIII <10 (8) 60 5,5 15,5 0,52 1,5
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DTO CBHUIETENBCTBYET O TOM, YTO B MTOBEPXHOCT-
HBIX CJIOSX HayaJlach YCYIIKa, CIEAOBATENILHO, TO-
SIBUJIUCh BHYTpPEHHME HanpspkeHus. O4eBHIHO, YTO
JTAaHHBIE HANpsOKeHUs OyIyT BBIIIE B CIIydae MpHMe-
HEHUS IIECTUCTYIICHYATHIX PEXKUMOB, MO0 IS HUX
U,, / U,cymecTBeHHO NPEBHIIIAET PEKOMEHJOBAHHOE
3Hayenne U. Takum o0pazom, eCTh BOSMOKHOCTB BO3-
HUKHOBCHHS BHYTPEHHUX HANPSKCHUN HEJIOMYCTHMO
OOJTBIIION BEJTMYHHEL;

0) COBEepIIEHHO Ipyras KapTHHA HaOIIONaeTCs
MpH TPUMEHEHUH BOCHBMUCTYIICHUATBIX PEKHMOB.
Ha I cryneHu BIa)XHOCTh MOBEPXHOCTH TOJBKO J10-
CTHUTaeT TpeJeNia THTPOCKOMUYHOCTH U YCYIIKH HET
B TIOBEPXHOCTHBIX CJOSIX, YTO MCKJIIOYaeT pa3BUTHE

BHYTPEHHUX HamnpspkeHuil. Iloatomy paxe To, 4To

Jleca Poccuu 1 X038MCTBO B HUX 95

U, / U, Heckonbko 0ojblIe PEKOMEHIOBAHHOIO, HE
MOHWXKaeT 3PPEKTUBHOCTD pPeXKUMa CYIIKH.
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