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Cywixa Opegecunvl, a mounee, NUIOMAMEPUATIO8 AGTACTNCA OOHUM U3 CAMBIX CLOACHBIX U IHEPLO3AMPANHLIX NPOYECCo8 8 depesone-
pepabomke, NPpaKmMuyecku NOIHOCMbIO ONPeOeNAIOWUX KAYeCmeo NpoOYyKYuuU, Us2omogniemol uz opegecunvl. Konsexmusnas cywxa
NUIOMAMepuUanos 80 8cem MHO2000pasull ee pasHoBUOHOCMell HA Ce2O0HAWHUL OeHb OCMAemcs camoll pacnpocmpanennot. Ilpu kom-
NbLIOMEPHOM MOOCIUPOBAHUU NPOYECCO8 CYUIKU OPeBeCUHbl GO3HUKAEN HeobX00UMOCmb 6 peulenuu cucmemsl Oupghepenyuanrbhbix
ypaguenuti meniomaccooomena. Memoowvl peutenus n0OOOHBIX cucmem OOCMAMOYHO 2YOOKO U3YYeHbl U NPopadbomansvl — KaxK aHalu-
muueckue, mak u yucienHvle. OOHAKO BANCHEUWUM MEMOOUYECKUM BONPOCOM SIBNAENCS KOPPEKMHOe (DOPMYIUPOBAHUE 2PAHUYHBIX
YCI08ULL, KOMOpble ONpedesiiom NPoYecc 83auMOoCEsI3aHH020 MENIoMACCO0bMena Ha Zpanuye pazoend az «Opesecuna — GAadCHbIl
6030yx». [isi bliuueynoMsaHymou KOH8EKMUGHOU CYWKU MPAOUYUOHHO UCHOb308AIUCy cpanuyHble ycaosus Il pooa axademuxa A.B.
Jvikosa, cihopmynuposannvie um euje 6 nauane 1950-x ce., m. e. 8 mo epems, K020a MOALKO 3AKNAOBLIGANUCH HAYUHBIE OCHOBbI MEOPUUL
cywiku. Ilozonee, yoice 6 1960-¢ ce., A.B. Jlvikos npednoscun pewams cucmemy meniomaccooOMena Ons Cayuas KOHGEeKMUGHOU CYuKY ¢
epanuunvimu yeaogusmu IV pooa. B smom cayyae na nogepxnocmu pazoena «meio — OKpyICarouds cpeoay NpuHuUMAaemcs pageHcmseo
XUMUYECKUX NOMEHYUAL08 MACCONEPEHOCA U COOMBENMCMEYIOWUX NILOMHOCMEN NOMOKO8 MACChL (015l CAYYAs CYUKU OPeBeCUHbl — GId-
eu). Oonako, chopmynuposas camu epanuunsie ycnogus IV pooa, A.B. JIbikos, K codicanenuio, He NOKA3dl nymei ux npaKmuiecko2o
npUMEHeHUsl, 8 Mo epemsl KaKk Onudicaiiuiee paccMompenue YKasvledem HA CYWEeCmEeHHble 3ampyOHeHUst MOYHO20 (OPMYAUPOSAHUs
oepanuyenuti. Tax abCconomMHoO HEsICHLIM 0CMAemcst 60nPoc 0 npumeneHuu 8sedennvix A.B. Jlbikoebim Kodpuyuenmos macconpogoo-
HOCMU KAK CAMO20 COXHYWe20 mend, max u cpeovl. B pamkax npeonodcenHol um Kiaccuyeckou meopuu CywKy mol, K CONCANEHUIO, He
HAX0OUM OOCMAMOYHO 4emKO20 OnpedeieHus: 8blienpusedenuvlx nonamui. Ipu smom, 6e3 uemrozo onpedenenusi NOHAMUS MACCO-
npoBOOHOCMU HU opMyaUposanue ycioeull, nu, mem 6onee, KOppeKmHoe peuieHue cucmem OUG@epeHyuanbHulX ypasHeHull menio-
maccoobmena Heeozmodicno. Hacmosiwyas cmamovs noceswena ananuzy Koppekmuozo opmynuposanus epanuunsix yerosuil IV pooa, a
Makoice NPaKmMuYecKo20 pewerus: CUCheMm ypasHeHuli meniomMaccooomMena, OnUcbl8aowux nPoyecc KOHGEKMUGHOU CYUWKU OPEBeCt Hb.

KnrodeBble cj10Ba: CyIIka MIJIOMAaTepHanoB; AudQepeHnnaabHble ypaBHEHUS TEIIOMacco00MeHa; TPaHIYHbIE YCIOBHSI.
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Drying wood, namely, sawn timber, is one of the most complex and energy-consuming processes in wood processing and, more-
over, almost completely determines the quality of products made from wood. Convective drying of lumber, in all its variety, remains
the most widespread process today. In computer modeling of wood drying processes, it becomes necessary to solve systems of differ-
ential equations of heat and mass transfer. Methods for solving such systems have been thoroughly studied and worked out, both
analytical and numerical. However, the most important methodological issue is the correct formulation of the boundary conditions
that determine the process of interconnected heat and mass transfer at the phase boundary (wood - moist air). For the above-
mentioned convective drying, the boundary conditions of the IlI kind, formulated by academician A.V. Lykov in the early 1950s,
were traditionally used. That was the time when the scientific foundations of the theory of drying were just laid. Later, in the 1960s,
A.V. Lykov proposed to solve the heat and mass transfer system for the case of convective drying with boundary conditions of the IV
kind. In this case, on the surface of the body-environment interface, the equality of the chemical potentials of mass transfer and the
corresponding densities of mass fluxes (for the case of wood drying - moisture) is assumed. However, having formulated the bound-
ary conditions of the IV kind A.V. Lykov, unfortunately, did not show the ways of their practical application, while a closer examina-
tion shows significant difficulties in the precise formulation of restrictions. So, the question of the application of mass conductivity
coefficients of the drying body itself and the medium, introduced by A.V. Lykov, is open. In the framework of the classical theory of
drying proposed by the academician, unfortunately, it is not possible to find a sufficiently clear definition of the above concepts. At
the same time, without a clear definition of the concept of mass conductivity, neither the formulation of conditions, nor the correct
solution of systems of differential equations of heat and mass transfer is impossible. This article is devoted to the analysis of the
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correct formulation of boundary conditions of the IV kind, as well as the practical solution of the systems of heat and mass transfer

equations describing the process of convective wood drying.

Keywords: drying of lumber; differential equations of heat and mass transfer; boundary conditions.

Beeaenne. IIpu nccnenoBanuu NpoieccoB NepeHoca
BJIar¥ MEXy KalMUIIPHO-IIOPUCTHIM TEJIOM U OKpY>Karo-
el ero cpezoil Jare BCEro HCIONB3YETCs B KAUECTBE
rpannuHoro ycioBue III poga [1-6; 11-21]. B aTom ciaydae
TpaHUYHBIE YCIOBUS CBA3BIBAIOT 3HAUCHUS MOTEHIIUATIOB
MepeHoca Ha TIOBEPXHOCTH TeJla C COOTBETCTBYIOIUMHU
MOTEHIMAaJIaMH CPEebl Yepe3 3aaHHble 3HaueHus1 Kodpdu-
IIMEHTOB TETUIO- U BIarooOMeHa.

Tak 111 KOHBEKTUBHOM CYLIKU IpaHn4HOe yciosue [11
POZa 3aIKCHIBACTCS IS TOTOKA BIIATH HA TIOBEPXHOCTH
IpeBecuHsl [ 14]:

b = ampn(un _”p)a Ke/m’-c, (1)

roe o, — KOd(PHUIHEHT BIaroooMeHa, m/c; Py —

p COOTBETCTBCHHO BJIaXK-

HOCTb NTOBEPXHOCTH IPEBECHHBI U PABHOBECHAS BIIAYKHOCTD
JPEBECHHBI.

[Ipu >TOoM KO3 dUIHEHT BIarooOMeHa MOXKET OBITh
BBIUHUCIICH, HaTpumMep, mo Gopmyie [17]:

IUIOTHOCTE TIapa, K2/m>; u,,u

. =ﬂ10‘9, e, ()
v
rae T — abcomoTHas TeMneparypa, K; ¢ — OTHOCHUTEIb-
Hasl BIQXKHOCTB BO3MIyXa; &€ — KpUTEpHii (ha30BOTO Tpe-
BpallIcHUsA.
Crnenyer OTMETUTb, YTO ¢ U T OTIpeeNsIOT paBHOBEC-
HyIO BJIIAXKHOCTH }lpeBeCI/IHbI, YTO TAKXKE KOCBCHHO BJIUACT

KaK Ha BETMYUHY (f,, , Tak M Ha [, . [Io3TOMY 0CTAaTOUHO

CJIOXKHO 3a4aTh BEJIMYUHY Olm 3apaHee ¢ HpHeMHeMOﬁ

TOYHOCTbIO, YTO JeNiaeT cobroaeHue yeaosus (1) mpobie-
MAaTHUYHBIM.

B 10 e Bpems, A.B. JIsikoB nokasan [7; 8], 4to npo-
[[eCC MePEeHOCca BIIard MEX/y KOJUIOUAHBIM KaWILISIPHO-
MOPUCTHIM TEJIOM M OKPYKaIOIIIeil ero cpezoit 1enecooo-
pa3HO aHAIM3UPOBATh NIPH I'PAHUYHBIX ycioBusx IV pona,
KOT/Ia Ha TIOBEPXHOCTH Pa3fieiia «Tell0 — OKPYKAIOIIas
cpe/iay» NPUHUMAETCS PABEHCTBO XUMHYECKUX MOTEHIHA-
JIOB MacCOIEepPeHOca U COOTBETCTBYIONIUX MJIOTHOCTEH TO-
TOKa MaccChl, 8 UMEHHO:

M = He

, 3)
-4, Vu, =-AVu,

rie f,, M, — COOTBETCTBEHHO XHMUYECKHE I0TCHIHAIIbI
COXHYIIETO TeNla U cpeibl (Ha rpanuie paszena das);
A=A, =4, — xoddpduunenT MacconpoBOIHOCTH.

CHeIIyeT OTMETHUTD, YTO MMPAKTUICCKOE UCITOJIb30BAHUE
IPaHUYHBIX YCIIOBHUI 6€3 MPeBAPUTENHLHOTO ONpeIeeHUs
BXOJAIIIMX B HUX BECJIIMYHNH HEBO3MOXXHO.

MeToauka npoBeaeHus ucciaenopanus. CHagana HeoO-
XOJMMO CZeJIaTh HECKOJIBKO yTOUHEHHIA.

1. XuMu4ecKkre NOTEHIMANBI IPEBECUHBI M areHTa
CYIIKH Ha TIOBEPXHOCTH APEBECUHBI HE 00513aTENbHO PaB-
HBI MEX]y cO00i. [Iy1st Toro 4To0B!I Mporecc CynKu ObuT
BO3MOYEH, HEOOXOIUMO, YTOOBI:

1, < 1, @)
2. Ilo onpexnenenuo:
1=RTn o, (5)

rae R — yHUBepcasibHas ra30Basi MOCTOSHHAS
R = 8,31 JIx/(moms-K).
Torma (4) MOKHO 3amucaTh Kak:

RThg, <RThe,

i @, <@, (6)
3. Yto ecThb 4TO B BBIpaxkeHUH (6).
OueBuHO, YTO (), — ITO OTHOCHTENbHAS BIAKHOCTH

BO3/yXa HA MOBEPXHOCTH COXHYIUEH NPEBECUHBL, & (0, —
OTHOCHUTEINIbHAs BIQXKHOCTh BO3lyXa B KaWUIApax Ha IO-
BEPXHOCTH COXHYILEH JIpeBecHHbI (YTOOBI OBITH aOCOJIOT-
HO TOYHBIM, HEOOXOIUMO (), ONPENAENATH C YYETOM KpH-
BU3HBI MEHHUCKA B KalIWJULAPE, T. €. C YIETOM 3aKoHa ToMi-
cona [2]).
4. Bropoe Beipaxernue B (3), IO CyTH, OIpeAeisieT pa-
BEHCTBO IIOTOKOB BJIarl B IPEBECHHE U CPEIE, T. €.:
i=i. %)

m c

IIpu 3Tom cornacHo [7]:

Iy =a,PsVU, (8)
rae @, — K03h(UIUEHT BIAaronpOBOIHOCTH IPEBECUHBI,

M/c; P — Ga3ucHas IIOTHOCTb APEBECHHEI, ke/m’; Vi

— IPaJMEHT BJIAXHOCTH IPEBECUHBI (B 30HE, HETIOCPE/-
CTBEHHO TMPHJIETaloIIel K MOBEPXHOCTH).
COOTBETCTBEHHO:

=—2.Vi,, ©)

ic—
v RT d
Vi, =(-RThg) ==L (10)
o dx

rae X — KOOpAHHATA, IEPHEeHAUKYIIAPHAs K COXHYIICH
MTOBEPXHOCTH.

B pabore [18] ko3¢ dpurmeHT MacconpoBOTHOCTH BIIaXK-
HOT'O BO3/yXa OIpEe/e/IeH KaK:

A, = Dlz_MZ‘P, (11)
(RT)
rae D)y — xospduument monekysproii nuddysun,
7 Y"'101300
M/e; Dys =Dy — | —=—=; Dy — xo3ddunuent
12=Do| 773 5 o bd

monstpaoi nuddysuu ipu T = 273 °K, P = 101 300 Ila
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4
(Dy=0,22-10 M?/c); P — nasnenue, Ila; M — moite-
KyJISIPHBII BEC BOJISHOTO I1apa; N — IOKa3aTelb CTEIECHH.

Torpa (9) npuobperaet BuI:

D ,MP d
C:—L-—(o, ke/m*c . (12)

RT
x

Takum 00pa3om, BEIpaK€HHUS TPAaHUIHBIX YCIOBHH (3)
CTAQHOBATCS OIIPENCICHHBIMH OTHOCHTEIBHO H3BECTHBIX
BenmmunH. CHcTeMa ypaBHEHHH TerioMaccooOMeHa, OIH-
ChIBaroIIas MPOLECC KOHBEKTHBHON CYIIKH, MOXET OBITh
NPaKTHYECKHU pellieHa ¢ TPaHuYHBIME ycinoBusimu 1V pona.

Pe3yabTaThl HeceqoBaHus U UX aHaau3. B cooTBeT-
ctBuu ¢ (3) npupasusiem (8) u (12):

DpMP dp _ -, du
RT  dx o i

" BbIPpA3UM KOS(b(I)I/IL[I/IeHT BJIAronpoBOJAHOCTH APCBCCUHBI:

do

a, =—— -,
du
RTp—
p dx

ITo BeIpakenuto (13) onpenenuM pacdeTHOE 3HAUCHHE

©Mc.

(13)

a,, , HAPUMep, JUIs CIENYIOMUX YCIOBUM:

1. Tlopona apesecunsl — cocHa (ps = 400 kr/m3);

2. Temneparypa cpeast t = 0 °C, T = 273 °K;

3. P =10° Ia;

4. M = 0,018 kr/mo:16 (Boza).

OpHEHTHPOBOYHBIC 3HAUCHHUS TIPOU3BOIHBIX OBLITH
orpeziesieHsl B [2] mpu aHANN3e MPOIECCOB BIAroooMeHa
Ha rpaHulle paszena ¢as.

Ipu sTOM @~0,015, @ =10+12.
dx dx

Ilociie noACTaHOBKY MOIYYHM:
a, =0,47-1071%:0,392.10710 2.

B pa6ote [13] mo mpuBeAeHHON auUarpamMme HaXOIWM,
YTO TNpU YKa3aHHOW BBIIIE TeMIeparype Kod(pQHUIUEHT
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