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PACYET NOTPEBHOCTH B TEIUIOBOW SHEPTUA
JUISI OTTAMBAHMS JIBJA, OT CBOBOJTHOI BOJIbI
B IPEBECUHE BYKA

Jdaaucaas I3ypenaa' — Henuo Jemniickn’ — EBrenuii Pazymosn® —
Bacuu Toxopos®

Abstract
An approach for the computation of the specific heat energy consumption g, ,

required for the thawing of the ice, formed in the wood from the free water in it, has been
suggested. For this purpose in the mathematical description of the specific heat capacity of

this ice ci,,, which has been made earlier from the second co-author, the dependence of

the fibre saturation point of the separate wood species from the temperature has been
incorporated. The mathematical description of c,, also takes into account the fact from

the theory of wood thermal treatment that the thawing of this ice occurs in the temperature
range between -2 °C and -1 °C.

With the help of the suggested approach computations have been made for the
determination of gy, of often used in the veneer and plywood production beech frozen

wood with moisture content 0.4<u <12 kg.kg'.

Key words: frozen wood, ice from the free water, thawing of the ice, specific heat energy
consumption, computation, specific heat capacity

BBE/IEHHUE

[Ipn pacdere MOIIHOCTH HWCTOYHHKOB, HCIIONB3YEMBIX JUISI TEIUIOBOTO ITHTaHHSA
000opyoBaHus IS TUIACTU(HULIIMPOBAHUS KPSDKEI M BaHYECOB B IIPOU3BOJICTBE JYIIEHOTO U
CTPOTaHOTO INNOHA, HEOOXOJIUMO YUUTHIBATH MOTPEOHOCTH B TEIIOBOHW DHEPIHU Kak JUIs
HarpeBa caMoii JPEBECHHEBI, TaK ¥ JUIA OTTAaMBAHMUSA JIbJ]a B Hell B 3uMHee Bpems [1, 4, 7].

Kak wm3BecTHO, Jem B JApeBecHHE oOpa3syercs OT 3aMep3aHus HaJMJHOW B HeH
a7IcCOpOIIMOHHO CBSI3aHHOM U CBOOOAHOM BOABI [3, 5]. OcoOEHO BEIMKK pacXOJbl TeIia Ha
OTTaMBaHME JIb/1a, 00Pa3yIOIIETocs OT 3aMep3aHusi CBOOOAHOW BOJBI B peBecuHe [2, 5].

Henpro HacTOAmEH pabOTHI SBISACTCS COCTABICHHE M NPUMCHEHHE METOAWKH IS
pacueTa yAETHHON TEIJIOBOM SHEPrHH, KOTOpas HEOoOXOoImMa Uil OTTaWBaHUS JIbAA,
00pazoBaBLIErOCs OT 3aMep3aHKsi CBOOOIHOMN BOJBI B IPEBECHHE.
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METOJUKA BBIYMCJEHUS YIEJBHOW TEILIOBOWM SHEPIUU,
MOTPEGHOM JIJIsI OTTAUBAHUSA JIbJIA OT CBOBOJIHOM BO/bI B
JPEBECHHE

Y enbHast TeIUIoBas YHEPrus, KOTopas HeoOXoauMa [t Harpesa | m® gaHHOrO Tena
0T Temneparypsl 7, 10 TeMIeparypbl 1; ompeaenseTcs IpH TOMOIIY ypaBHEHHS [2]:

_ Cp(Ti _TO) (1)
3,6.10°
e ¢ — ynenbHas Temnosas sHeprus, kWh.m™;

¢ — yenbasi TEMI0eMKOCTb Tena, J .kg'I .K";

p — IIIOTHOCTB Tesa, kg.m™;

T, — TemIepaTypa Tena B Hadaje Harpesa, K;

T, — TemnepaTypa Tena B KOHLE Harpesa, K.

Muoxurens 3,6.10° B 3HameHnartene ypasHenms (1) obecreumBaeT IOTyueHHE
3nadeHnii ¢ 8 kWh.m™, BMecTo B cTapoii pasmeprocTs J.m™.

Brruncienue ynenpHONW TEIUIOBOM SHEPrHH, KOTOpas HeoOXoauMma Uil OTTauBaHHA
7bpa, oOpa3oBaBIIErocs OT 3aMep3aHdsi CBOOOJHOM BOJBI B JIPEBECHHE, MOXKHO
OCYIIECTBIIAT 10 ypaBHeHHIo, aHanorngaomy (1). UccnemoBammsamu b.C.Uyannosa [2]
YCTAQHOBJIEHO, YTO OTTAaWBaHUE JIbJa, OOpa30BaBIIErocs OT CBOOOAHOW BOABI B
JpeBecuHe, poucxoaut B auanasoHe ot -2 °C mo -1 °C. C yuerom 31010 (akra, a IMEHHO
4TO JUIS paccMaTpUBAaeMOro ciydas B ypaBHeHuu (1) pasuuna 7, —7T, =1, 3To ypaBHeHHe

MOJIy4aeT CIeAYIOIMN BUA:

Citw P
ifw M w
Qitw =75, 62 ()
3,6.10°
rae qifw— y,[[eHLHaSI TCIJIOBAA 3Hepm;1, KOTOpa}I HCO6XO,£[I/IMa I OTTanBaHUSA JIbJa,

00pa3oBaBIIerocs OT 3aMep3aHusl CBOOOTHON BOIBI B | m> JIPEBECHHEI, kWh.m? ;

City - YJETbHas TEIUIOEMKOCTH JIbJa, 00Pa30BaBIIErocs OT 3aMep3aHus CBOOOJHOM
BOJIbI B IpeBECUHE, J .kg'l.K'l;

p,, - IUIOTHOCTH COJIEPIKAILeH JIed IPEBECUHBI, kg.rn'3 .

JUis  MpakTHYECKOrO HCIOJb30BaHUs ypaBHeHus (1) HeoOXOoAMMO pacrosarath
MaTeMaTHYECKUMU OMHUCAHUAMH Cjp, U P, -

3HAYEHUE Cif, MOKHO ONPENAEINUTH IO CIEAYIOIEMY ypaBHEHHIO [2]:

u—u
_ 5 fsp
Cip =3,34.10° ——, 3)
I+u
[/ u — BIIarocoepKaHue JPEeBECUHBI (IPH 9TOM 0053aTENbHO U > U, ) , kgkg!;
Uy, — BIIArOCOJCPIKAHUE JPEBECHHBI Ha NPE/ICIIC e¢ ITHIPOCKOINIHOCTH, kg.kg'.

Cornacro J.F.Siau [6] 3Hauenue ug, 3aBUCHT OT TeMIepatypbl 7 10 ypaBHEHUIO
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Uy =gy —0,001(T —293,15) (4)
rae ufzs?f 1> _ Brmarocosepranne Ha Tpesene FUrpOCKOIMYHOCTH ApeBeckHb! mpu 293,15 K,
T.e. ipu 20 °C.

I[J'IH BBIYHCIICHUSA ufsp JAPEBECHUHBI NIPU TEMIIEPATYypPE TasTHUA JIbJaA, o6pa3013a3meroc;1

0T cBOOOTHOM BOJIBI B IPEBECHHE, B YpaBHeHHE (4) cnemyet moactaBnsats 7 = 271,15 K.
Heoxonumble nns pelieHus ypaBHEeHUs (2) 3Hau€HUS P, MOXHO BBIYUCIATH IIO

cienyrouieMy ypaBHeHuto [2, 3, 4]:
Py =Py (1+u), ©)

rone py, - 0a3ncHas TIOTHOCTh APCBCCUHBI, paBHasA OTHOUICHUIO €€ MAacCChl B a0COIIOTHO

CYXOM COCTOSIHMH K €€ 00beMy IIPH U > U, kg.m™.

PE3VYJIBTATBI U JUCKYCCUSA

VYpasuenus (2) + (5) 3anporpaMMUpOBaHbl HAMU Ha s3bIKe Fortran B BEIYMCIHTEIBHOM
cpene Visual Fortran Professional, pyakimonupytomeit mog Windows.

[Tpy nmoMomnm mporpaMmbl UCCIIE0BAaHO U3MEHEHUE Cip, , Py U (i, B 32aBUCUMOCTH OT
BJIATOCO/IEPIKAHHS GYKOBOIl JIPEBECHHBI B Iuana3oHe ero usmenenus ot 0,4 kg.kg” 1o 1,2
kg.kg'. TIpu pacuerax ucronmb3oBaHbl 3HaueHus p, =560 kg kg Hué?’” =0,31kgkg"’
IUIA ApeBecHHHI Oyka [1, 2, 3].

[TomyueHHbIe pe3yabTaTHl MPEICTAaBICHBI HA puC. 1, puc. 2 u puc. 3. VX ananm3 naet
OCHOBaHHE CJIENIaTh CIEAYIOUINE BBIBOBI:

1. C yBenuueHHEM # MOBHIIIAETCS KOJIMYECTBO JIbJIa OT CBOOOAHOM BOJBI B IPEBECH-
HE, 4TO BBI3bIBAET HAPACTAHHUE BCEX TPEX UCCIEAYEMBIX IEPEMEHHBIX Cigy > Py U Jify -
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Puc. 1. I3mMeHeHne ynenbHOM TETTOEMKOCTH JIbJIa, 00pa30BaBIIETOCS OT 3aMep3aHHs
CBOOOIHOI BOJIbI B OYKOBO JpeBECHHE B 3aBUCUMOCTH OT U



432 PACYET IOTPEEHOCTH B TEI/IOBOH DHEPIHMH JI/I OTTAHUBAHHA JIBJA ...

2. VYBenuuecHue Cipy B 3aBUCUMOCTH OT U UMECT c1abo B”bpa)KeHHLIfI napa60m/1qec-

KW XapakTep, a USMEHEHUE P, U iz, OT U — JIMHEHHBIA XapaKTep.

3. M3menenne u B muamasone ot 0,4 kgkg' no 1,2 kg.kg' BoiseBaeT mMenenne
HCCIIeTyeMbIX BEIMYMH JIJIsl OYKOBOM IPEBECHHBI B CICIYIONINX Mpe/eiax:
e ¢, yBemmunBaercs ¢ 16342 J kg K' na 131854 J kg K, 1.e. B 8,07 pas;

® p, yBenuuuBaercs ¢ 784 kg.m~ua 1232 kg.m?, r.e. B 1,57 pa3;
® ¢, yBemumuuBaercs c 3,559 kWh.m™ Ha 45,123 kWh.m™, T.e. B 12,68 pas.
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Puc. 3. 3meHeHue yIenbHOM MOTPEOHOCTH B TEIUIOBOW SHEPTUH Il OTTAUBAHHUS JIbJIA,
00pa3oBaBIIerocs OT CBOOOIHOM BOJIBI B OYKOBOW APEBECHHE B 3aBUCHMOCTH OT U
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3AKIIOYEHUE

W3noxeHHass B HaCTOsIIed pabOTe METOAMKA IMO3BOJSCT BBIUMCIATH YCIBHYIO
TEIUIOBYIO SHEPTHIO ¢;p,, , KOTOpas HeOXoquMa Ui OTTauBaHUA JbJa, 00pa30BaBILETOCS OT

3aMep3aHus CBOOOHOW BOJIbI B JIPEBECHHE.
[Ipn momomy COCTaBIEHHOH METOIUKH MOXKHO ONPEACNTATh ¢y, UIA JIIOOOH

JPEBECHOW MOPOJIBI C YUETOM €€ 0a3HMCHOM INIOTHOCTH, MOMEHTHOTO BIJIArOCOJCpP KaHHs U
BJIarOCOZEPIKAaHUs Ha MPeJieie THTPOCKONUYHOCTH.
YCTaHOBIEHO CHIIBHOE BIMSHHUE BJIATOCOAEPXKAHUS APEBECHHBI U HA ¢, - TPH

msmenennn u or 0,4 kgkg' mo 1,2 kgkg' 3mnauenme Gifw A1 OYKOBOW JpEBECHHBI

yBeJIM4YMBaeTcs Oosiee yeM B 12 pa3 1o JMHEHHOW 3aBUCUMOCTH.

[omy4eHHbIe pe3ynbTaThl MOXKHO HCIIOJB30BATh ISl ONpPEJETICHUS] MOTPEOHOCTH B
TETJIOBOW 3HEPTWH Il OTTaMBaHHS M TOCIEAYIONIETO0 HarpeBa MEp3JIOH JIPEBECHHBI C
LIENBIO €€ TUIACTH(GUIMPOBAHHS B IIPOU3BOJICTBE CTPOTAHOTO M JYIIEHOro ImnoHa [4]. OHu
OYCHb BAXKHBI TAKXKC U IJISA ONITUMU3AINU YIIPABJICHHUA DTUMHU IIPOLICCCAMM.

Acknowledgement: This paper was performed as a part of the solution of the joined
between TU in Zvolen and University of Forestry in Sofia project ,,Modeling and
visualization of the wood defrosting processes in the technologies for wood thermal
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