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SUMMARY:

Some methods for determining coefficient of moisture diffusion (D) and surface emission
coefficient (S) of wood since 1931 are introduced and analised in this article. Methods for
determining D and S belong to 2 basic methods: steady-state and unsteady-state. The difference
between them is that D or S is determined when moisture content at any point in the board remains
or does not remain unchanged with time. Steady- state method requires quite long experimental time
for wood to reach equilibrium condition, but mathematical calculations for determining D is much
simpler than the one with unsteady-state. However, the latter method allows to determine both 2
coefficients D and S at once.

GIOI THIEU

Khi sdy gb, trong gb xay ra qua trinh khuyé&ch tdn 4m tir bén trong ra bé mat gb va qua trinh
thoat &m tir bé mat gb vao mdi truong sdy. Toc do bay hoi 4m clia 2 qué trinh trén khéng hoan toan
nhu nhau va 2 qud trinh bay hoi 4m nay, két hop vé6i chiéu day gb sdy sé quyét dinh toc do kho cta
g6. Tuy thudc vao chiéu day gd sdy ma mot qua trinh nao dé trong 2 qua trinh trén tré nén quan
trong hon trong diéu khién téc do sdy. Péi véi sdy g méng, qua trinh khuyéch tdn 4m bén trong gb
tuong d6i khong quan trong so v6i qua trinh kia, nhung do6i véi sdy gb day thi diéu nay hoan toan
ngugce lai.

bé dinh lugng cdc qua trinh bay hoi &m d6, cdc nha khoa hoc dd dua ra 2 kh4i niém cé thé liét
vao nhém céc tinh chat siy ctia gb. D6 1a hé s6 khuyé&ch tan - D va hé s6 thoat 4m bé mat -S. Hé s
khuyéch téan dugc hiéu 1a tdc do dich chuyén 4m (luong 4m di qua mot don vi dién tich,trong mot
don vi thoi gian) trén mot don vi gradient 4&m ton tai trong gb. Hé s6 thoat &m bé miét duge hiéu 1a
toc do thoat Am tir bé mit gb vao moi trudng sdy trén mot don vi chénh léch do 4m (chénh léch
gitta d0 4&m bé mat tic thoi v6i d0 Am thing bing cia gd) . Néu nhu D phu thudc chi y&u vao cau
tric, d0 4m va nhiét do gd thi S phu thudc chii y&u vao moi trudng siy.

CAC PHUONG XAC PINH D VA S:

Céc phuong phap nghién ciu cho thdy c6 2 phuong phdp co ban dé xic dinh D va S. bé 1a
phuong phép 6n dinh va phuong phdap khong 6n dinh.
Phuong phap 6n dinh:

Trong phuong phdp 6n dinh, 2 bé mit doi dién, vuéng géc v6i huéng dich chuyén 4m xem xét clia
gd, dugc ti€p xic véi 2 moi trudsng khong khi khac nhau nhung khéng ddi dé do 4m thang bang (d6
4m 6n dinh v6i moi truong tiép xic) 6 2 mat gd 1a khdc nhau. Chénh léch do 4m gilta 2 mit sé tao
nén dong khuyéch tdn 4m tit mit gb c6 do 4m cao hon dén mit gd c6 do Am thdp hon. Sau khodng
thoi gian nhat dinh dan vé trang thai thing bang 4&m do cia gd, toc dd dich chuyén 4m va gradient
4m gilta 2 mat gb sé tré nén khong d6i. Hé s6 khuyéch tdn 4m trong truong hgp nay dugc xac dinh
qua phuong trinh khuyé&ch tan I cta Fick:

D = - F/A(dC/dx). (1)

Vé6i F: T6c d6 dich chuyén 4m (g/cm?.s);

dC/dx: Gradient 4m tai toa do x.

Néu gid dinh rang D khong d6i theo do 4m gb thi phuong trinh trén c6 thé viét lai:

D =F.a/(Cy— C,) (2)

Véi Cypva C,: mat do 4m dn dinh v6i mdi truong tiép xic cia 2 bé mat gb; a: chiéu day miu gb theo
chiéu khuyé&ch tan 4m (Hinh 1).
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Toa d6 theo chidu khuvéch t4n 4m

Hinh 1. Gradient dm theo chiéu day gb
(theo chiéu khuyéch tin dm)

Pai lugng do lugng 4m trong gb trong phuong trinh cta Fick c6 thé dugc biéu dién trong vai hé
don vi khac nhau. Phé bién 1a 2 hé don vi sau: 1. B4 dm gé W: lugng 4m trong gb x 100 /lugng gb
kho kiét. 2. Mdat dé6 dm gé C: lugng &m/ 1 don vi thé tich gb.

Tuy thudc vao hé don vi dugc chon cho biéu dién luong 4m trong gb ma D c6 thé c6 don vi
(g/cm.s) hay D (cm?s). 2 hé don vi nay c¢6 thé chuyén d6i qua biéu thiec:

D, = (100/G). Dy, vi C = W.G/100 . Véi G: khéi lugng riéng co ban cta gd(g/cm?®).

Viéc xéc dinh hé s6 khuyéch tdn 4&m theo phuong phép 6n dinh trén cho thdy cic phép tinh todn
hoc kh4 don gidn. Qua trudng 4m theo huéng khuyéch tan 4m va téc do dich chuyén 4m F theo doi
dugc, ap dung ptr. 1 ching ta cé thé tim dugc hé s6 khuyéch tdn 4m D tai cidc do &m gb khac nhau.
Song phuong phép nay sé yéu cau thoi gian thi nghiém tuong doi dai dé gb dat dén trang thai on
dinh véi @0 Am gb tai céc vi tri 1a khong ddi theo thoi gian.

Phuong phap khéng 6n dinh:

Khac vé6i phuong phap 6n dinh, trong phuong phdp khong 6n dinh D va S dudc x4c dinh khi do
am gb tai cdc vi tri thay déi lién tuc theo thoi gian. Do d6 D dugc xdc dinh theo phuong trinh
khuyé&ch tdn 4m II (& trang thdi khong dinh) ctia Fick:

oC/ot = o(DoC/ox)/ ox. (3)
Néu gia dinh D khong déi theo do &m g, thi ptr. (3) s& c6 dang:
aC/ot = D. &*Clox> (4)

Tuy thudc vao cic diéu kién gid dinh ban ddu ma nhiéu dang nghiém cta ptr. 3 va 4 dugc dua
ra.Véi gid dinh ring D va S khong thay ddi theo do &m gd va d6 4m gd tai moi vi tri 1a nhu nhau,
phuong trinh nghiém ctia Newman (1931) (d4n liéu tir [1]) ¢6 dang:

E = (C = Co)/(Cy = C,) = 2X(sinc,/(o, + sinc,cosoy))(coso,x/2a)e” (6,/2a)°Dt (5)

Eg, = 2X(sin’cy/ o, (0, + 8inc,c086,)) € (6,/2a)°Dt (6)

Vé6i Cy, C,, C: mat do 4m ban diu, cudi cung, tai thoi diém t; E, Eg: phan 4m va phin 4m trung
binh c¢6 kha ning bay hoi con gii lai trong gb; on/cosc, = Sa/D; S = F/ (C, — C,.); C,: mat do 4m tai
bé mat; x: vi tri trong gb (tai tam g x = 0, tai bé mit gb x = + a)

Tu (5) va (6), Newman da tim dugc tap cdc dudng thing quan hé Ey(Dt/a’) tng véi cac ty s6 Sa/D
khac nhau (Hinh 2).
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Hinh 2. D6 thi quan hé Ew(Dt/d®) ing véi cdc ty sé

Qua tap cdc duong thing nay, D va S c6 thé xdc dinh néu trong thi nghiém ching ta theo déi va xac
dinh dugc thoi gian Ey, gidm xuéng 1 gid tri nao dé.

X4c dinh D va S theo phuong phép ctia Newman c6 nhuge diém nhat dinh. N&u gb thi nghiém da
day, toc do gi6é du 16n dé Sa/D = « hay dé cho riang néng do 4m bé mat ngay lap tic dat dén noéng
do 4m thiang bing, thi D dugc xac dinh qua dd thi kha dé& dang. Nguogc lai, D sé khong thé xac dinh
dugc vi duong thang E(Dt/a%) cho trudng hop sdy cu thé trong sé tap cac duong thing tuong dng véi
mbi Sa/D trén db thi khong xac dinh duge do Sa/D vé dinh.

Nam 1969, Choong va Skaar da tim ra mot phuong trinh tuong quan gan ding véi tap cdc db thi
quan hé E(Dt/a?®) ctia Newman (dan liéu tir [2]):
to5/0.2a = a/D + 3.5/S (7)

Vé6i a: ¥ chiéu day g theo phuong khuyéch tan.

Dé xac dinh D va S, Choong va Skaar st dung 2 hay nhiéu hon 2 miu gb c6 chiéu day theo chiéu
khuyé&ch tdn 4m xem xét khic nhau va theo déi thoi gian phdn 4m E cia mdi miu gidm xudng dén
0.5 (to5). Hé 2 phuong trinh 2 &n D va S hay dudng thing tuong quan y= A.a + B (v6i y = t05/0.2a; A
= 1/D; B = 3.5/S) sé thiét 1ap dugc dé suy tim D va S.

Ciing xudt phat tir tap cdc do thi E(Dt/a®) cia Newman, Jen Y. Liu (1989) [2] cho ta thdy ring véi
bat ky mot gia tri E nao d6, tuong quan giita Dt/a® va 1/L(véi L= Ha= Sa/D, a: ¥ chiéu day gb) 1a
tuong quan thing theo quy luat:

g = A + B/L (8)
V6i tg: Dt/a?; AB = const tng v6i mdi gid tri cia E (Hinh 3 )

0.8

0.6

0.2

0.0

0.l 0.2 03 04 05 06 07 0.8

Hinh 3. Cdc hdng sé A,B tng v6i mdi gid tri cia E
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Nhu vay, dua vao phuong trinh nghiém ptr.8, phuong phép thi nghiém dé tim D va S cud Liu tré
nén don gidn hon. Chi can theo déi dugc dudng cong siy E(t) va trén d6 thi d6 14y 2 toa do diém
(ELt1) va (Eg,ty) (Hinh 4), ta c6 thé xdc dinh duge D va S qua gidi hé 2 phuong trinh 2 4n sau:

Dt,/a® = A; + By/L

Dty/a” = Ay + By/LL 9)

Vi A,B,t thay d6i theo E, nén nghiém D cta hé (9) c6 thé viét dusi dang sau:
D/a®> = (Ay/B1— Ay/By) / (t/B; - t2/By)

= (d(A/BYAE ) / (dW/BY/AE ) |g-0s

= ( BAA/dE — AdA/dE ) / ( BAt/dE — tdB/dE ) |g- o5

= -0.1654/ ( 0.701dt/dE + 2.05t ) |E=0.5 (10)

Céc phuong phép xdc dinh D va S theo phuong phédp 6n dinh trén déu gid dinh ring D va S
khong ddi theo do 4m gb. Song thuc t& thi D va S thay ddi theo d6 4m gb. Egner (1934) dung
phuong trinh khuy&ch tdn khédc dugc rat ra ti phuong trinh khuyé&ch téan II cha Fick dé tim méi
quan hé gitta D va S theo d 4m gb (dan liéu tir [1]):
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Hinh 4. D6 thi duong cong sdy E(t)

D = ( a(, * Cox)/ ot ): (8C/ox) (11)
Phuong phédp thi nghiém ctia Egner doi héi phai xdc dinh duge phan bs 4&m C theo chiéu day gb
(theo phuong khuyéch tdn xem xét) tai nhiéu thoi diém sdy khac nhau (Hinh 5).
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Hinh 5. Pé thi phdan b6 dm C theo chiéu day gb



Quy trinh tinh todn dé x4c dinh gia tri D; tai d6 4m gd & vi tri 2a/5 C; gdm nhiing buéc sau:
1. Tinh cédc tich phan [, *® Cox & cdc thoi diém khac nhau va dao ham 6C/ox tai toa do 2a/5 tai

thoi diém t;

2. Lap db thi quan hé |, *® Cox theo t va 14y dao ham a(/, * Cox)/ ot tai thoi diém t;.
3. Thay cdac dao ham tai thoi diém t; vao ptr. (11) d€ x4c dinh D;.
He s6 S ciing duge xdc dinh tuong tu nhu trén qua ptr:
= 1/(C, - Co) . &, * Cox)/ ot (12)
V6i C.. D6 4m thing bing; C,: Po 4m tic thoi clia bé mit gd tai thoi diém t;

W.T.Simpson (1991) [3] thi dung cdc gia tri D va S tinh dugc theo phuong phdp cua Liu qua
ptr.10 (D, S - khong phu thudc vao do 4&m gd) c6 két hgp v6i bude hiéu chinh gan ding dé xic dinh
D va S trong hé phu thudc do 4m gb. Phuong phap thi nghiém cia Ong 1a theo ddi va vé duong cong
toc do hit A4m cha vai miu gd ¢ cung do 4m ban ddu W, = 0 dén c4dc do 4m thang bang cudi cung
W; khac nhau (Hinh 6).
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Hinh 6. D6 thi toc do hiit dm ciia cdc mu gb cé cung do dm
ban ddu W, dén cdc d6 dm thdang bang cudi cung W; khdc nhau

Céc buée tinh xdc dinh D, S ctia Ong nhu sau:

1. Xac dinh to5 tir mdi dudng hiat 4m.

2. Dung ptr. cia Liu (ptr.10) dé tinh D, cho mdi dudng hit 4m cé cung do 4m ban dau nhung khéc
nhau d6 4m thing biang cudi cung . Hé s6 tinh dugc goi 1a hé s& thuc nghiém va dugc xem 1a hé
s6 khuyéch tdn 4m trung binh ctia mau gb tuong tng trong vung do 4m gd (W, + Wy).

3. Xdc dinh quan hé ctia D vao do 4m gb theo ptr. sau: D(W) = d(D,,Wy)/dW;(13)

4. Thuc hién hiéu chinh gan ding cho phuong trinh tuong quan (13):

Céc hé so tinh dugc theo ptr. 13 tai cdc do0 &m W khac nhau - D; dugc goi 1a hé s khuyéch tan
tinh. Né&u D, tai cdc d6 4&m W; khédc qud xa so v6i Dy, tuong tng, thi cAn thuc hién hiéu chinh gin
ding. Pua cac hé s6 D; tai nhitng do6 4m khéc nhau vao ptr. 10 cia Liu dé x4c dinh lai cdc dudng
cong hit &m méi. Céc tys cling duge xac dinh lai theo cic dudng cong méi nay. Thuc hién lai céc
buéc tinh tir 1 dén 3 dé tim ra ptr. quan hé D(W) gian ding nhat.

Dé xdc dinh tuong quan ctia S theo W, bén canh viéc theo doi téc do hat 4m, phuong phép cta
Ong con yéu ciu phai theo doi gradient 4m tai nhiing thoi diém khac nhau. Quan hé S(W) duge xdc
dinh dua vao ptr. sau:
oW/ox = (S/D). (W, — W) (14)

V6i W,: Do 4m thang bang; W,: P 4m bé mit tic thoi tai thoi diém t.

Nhu vay viéc tim hiéu cdc phuong phdp khong 6n dinh trén cho thdy mot uu diém ctia nhitng
phuong phép nay la céc gid tri D, S xdc dinh dugc s& gan sat véi gid tri thuc hon do cdc mau gb
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trong thi nghiém dugc dit trong diéu kién moi trudng sdy tuong tu nhu trong thuc t& (c6 nghia 1a 2
bé mit khuyé&ch tan clia gb thi nghiém tiép xic v6i modi trudng khong khi déi luu). Ngoai ra, khi sdy
g6 trong moi truong d6i luu khong khi, toc dd gié dnh hudng rat manh dén téc do thoat Am bé mait.
Vi vay trong cdc phuong phap thi nghiém khéng én dinh, bén canh hé s6 D, hé s6 S ciing dugc luu ¥
x4ac dinh.

Song phai thita nhan ring, cic phuong phap khong 6n dinh déu doi héi quy trinh tinh toan toan
hoc phic tap. Pic biét 1a phuong phap tinh ctia Egner va cia Simpson. C4dc phuong phdp khong 6n
dinh con lai nhu: phuong phdp cia Newman, phuong phdp cia Chong va Skaar hay phuong phédp cia
Liu thi lai gid dinh mot diéu khéc véi thuc t&, d6 1a D, S khong déi theo do 4m gb.

KET LUAN

Tém lai, so véi phuong phdp khong dn dinh, phuong phdp 6n dinh c¢6 uu diém & tinh todn todn
hoc kh4 don gidn, nhung lai ¢6 nhuge diém 14 thi nghiém doi héi thoi gian tuong doi dai va phuong
phap khong cho phép danh gid dén kha ning thoat 4m bé mit do gb tiép xic véi moi truong khong
khi khong c6 d6i luu. Ciing chinh vi khong cho phép ddnh gia dén khd ning thodt 4m bé mit ma
phuong phap 6n dinh chi dic biét c6 y nghia quan trong trong nghién ciu siy cac loai gb c6 chiéu
day 16n hay cac loai gb tuong d6i khé sdy dic trung béi toc dd bay hoi nuéc bén trong gb cham, hay
trong diéu kién moi truong sdy c6 téc do gié nho vi ldc nay chi qua trinh khuyéch tdn 4m bén trong
gb méi déng vai tro quyét dinh toc do s4y.
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