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TOM TAT

Thong s6 cong nghé sdy so bd pht hop cho sdy gd xé g6 Téch (Tectona grandis)
rimg trdng bang 10 séy nang lugng mat troi da duge xac dinh sau khi thi nghiém
cac ché do séy & cac dbe sfiy khac nhau (U = 3,2; U = 3,6; U = 4,0). Két qua
nghién ctru cho thdy gb x¢é gd Téch sdy so bd bing ning lugng mit troi c6 mie do
nut v tang rd rét khi tang dbc sdy. Mire do nit vo tir 0,53% & ché do sy U =32
tang 1én gip hon 3 1an & ché d6 sy U = 4,0. Mirc d6 cong vénh hiu nhu khong
xudt hién, & ca 3 ché do siy déu chi 14 0,02%. Ty 1¢ co rut chénh léch khong 16n
gitta cac ché do sy nhung c6 gid tri tuong dbi cao (ty 1& co rut chidu day
3316%, ty 1& co rat chidu rong 4,328%). Dbi chiéu tiéu chuin AS/NZ
4787:2000, phan cip gd sdy theo nut v, gd chi dat loai A & dbc sdy U =32, con
lai dat loai C va loai D ¢ déc séiy U =3,6 va U=4,0. Thoi gian séy gd Téch tir
d6 4m 50% vé& 30% rét nhanh, c6 sy khac nhau & ba ché d6 sdy nhung dai nhat chi
1a 12,38 ngay & dbc siy U = 3,2. O dbc sdy 16n nhét U = 4,0, thoi gian sdy chi gin
6 ngdy. Dbc sdy U = 3,2 cho chit luong g sdy cao va thoi gian sy hop 1y nén
duoc lwa chon 1am ché do sdy so bd bing nang luong mit troi cho gd Téch.

A study on pre-drying technology for Tectona grandis sawn timber in
solar kiln

The suitable pre-drying technological parameters for Tectona grandis
plantation sawn timber in solar kiln were investigated after experimenting on
the different drying gradients (U = 3.2; U = 3.6; U = 4.0). The results showed
that the percentage of wood checks and splits increased significantly when the
drying gradient increased. This value was 0.53% at the softest drying schedule
(U = 3.2), increased 3.3 times at the drying schedule U = 4.0. The degree of
warping was only 0.02% at all the drying gradients. The shrinkage ratio was
relatively high and had an insignificant difference between the drying
schedules (3.316% in thickness and 4.328% in width on average). According to
the cracking classification for dried wood in Australian Standard AS/NZ
4787:2000, dried timber was grade A at U = 3.2, the rest were grades C and D
at U= 3.6 and U = 4.0, respectively. Drying time from 50% to 30% MC was
very fast and different in three drying schedules, but the slowest drying time
was only 12.38 days at U = 3.2. At the biggest drying gradient (U = 4.0), this
lasted for nearly 6 days. At U = 3.2, drying quality of timbers was high and
drying time was suitable, and thus these parameters were selected as the pre-
drying schedule for Tectona grandis sawn timber in solar kiln.
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L. DAT VAN DE

S4y gb 1a mot trong nhiing cong doan quan
trong nhat khi san xuit san pham gd chét lugng
cao tir nguyén liéu gb xé. Hién nay & Viét
Nam, sdy gd bang hoi nudc van 1a chu dao,
ning lugng cung cip cho ndi hoi ciia hé théng
sdy thuong sir dung phé liéu trong ché bién gb
hodc bang than. Viéc sir dung ngudn ning
lugng nay lam phat thai déng ké luong khi
CO; ra moi trudong. bay 1a van dé rat buc xac
va can dugc giai quyét sém trong bdi canh tren
thé giéi dang dimg trudc thir thach toan cau vé
khung hoang nang luong va bién ddi khi hau.
Céc nudc co nén cong nghiép phat trién nhu
Bic Au, M§, Nhat,... da cha trong nghién ctu
st dung nang lugng mit troi (NLMT) dé san
xuét dién va phat trién cac thiét bi sir dung truc
tiép ngudn nang luong nay phuc vu cac qua
trinh san xudt va doi séng. Day la ngudn ning
luong tai tao, sach va dic biét 1a wu thé & cac
nudc ¢6 khi hau nhiét d6i nhu Viét Nam.., Tai
khu vyc mién Trung va mién Nam nudc ta (tir
Da Néng tré vao), khi hau it chiu anh huong
ctia gi6 mua Dong Bic, chia thanh 2 mua kho
va mua mua rd rét, voi so ngay nang trung
binh 300 ngay/nam, téng s6 gid ning 1.400 +
3.000 gio/mam (N.T. Chinh, 2014; N.D.
Cuong, 2012), cuong do0 NLMT trung binh 4 +
5 kWh/m*/ngay va tang dan tir Bic vao Nam
(H.T.T. Huong, 2014; Nguyen N. H, 2013)
nén viéc nghién ciru, khai thac ngudén NLMT
phuc vu san xudt va doi séng trong do co sy
g0 s& co hiéu qua rit 16n, gop phan nang cao
chét lugng gb sdy, giam chi phi san xuét, giam
6 nhiém moi truong.

Vi dic thu khi hau tai Viét Nam cé su khac
nhau r5 rét vé cudng do buc xa mit troi giira
ban ngdy va ban dém, giita cic ngay c6 ning
va ngay troi mua, sy khac nhau gitta cac mua
trong nam, do d6 khi sir dung NLMT dé sdy g
Xé, qué trinh sdy duoc thyc hién theo chu ky:
gia nhiét - khong gia nhiét (siy gian doan). Khi
sdy bang NLMT, nhiét chi duoc cung cap
nhidu vao ban ngiy, troi c¢6 ning. Vao ban
dém hodc nhiing ngay troi khong c6 néng,
nhiét trong mdi trudong sdy s& khong duoc gia
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tang va dan mat di, tir d6 lam giam téc do van
chuyén 4m, can bang 4m tai cac vi tri va giam
ndi ing suat trong thanh gd. Chinh vi vay, qua
trinh gia nhiét theo chu ky ngay - dém trong 10
sdy NLMT mang lai hiéu qua vé chét luong gb
sdy tot hon trong 10 sy gd thong thuong.

Gd Tech thuoc nhom V - theo bang phan loal
nhom gd sdy. Ché do say hai cap trong 10 say
thong thuong cho gb sdy nhom V 1a dbc siy
U = 3,0 ¢ giai doan sdy dau va dbc sy U = 4,0
& giai doan sdy sau (HO Xuan Cac, 1999).
Nghién ctru nay tip trung vao sdy thi nghiém 3
dbc sy 1a U=3,2; U=3,6 va U=4,0 d¢ danh
gia chit lugng gb xé sau khi sdy va thoi gian
sy, tir d6 lua chon ché do siy phu hop dé sy
so bd cho gd xé gd Téch bang ning luong mit
troi. Két qua nghién ciu nay truge hét phuc
vu cho de tai trong diém cap Bo “Nghlen ctru
phdt trién cong nghé sdy go rieng trong sir
dung nang lwong mdt troi va céng nghé bom
nhiét”.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ctru

- Mdu thi nghiém:

Gd Téch 21 tudi du‘qg khai thac tai huyén Yén
Chau, tinh Son La. Go duoc xé thanh cac thanh

c6 kich thudc: Dai x rong x day = 1.000 x 80 x
25 mm. Dung lugng mau: 200 thanh/I mé say.

G lan luot duoc khai thac va xé mau vao timg
thoi diém chuan bi bat dau moi mot mé say.

- Yéu cau lay mdu:

Mau thi nghiém duoc lya chon 1a cic thanh gS
xé khong dinh ruot (tay), it mat, khong mat
thing va khong xuat hién ving c6 ciu tao dac
bi€t so vdi cac vung xung quanh trong mot tAm
g0 xé.

- Dj dm ban diu va dp dm két thiic ciia miu:

Viéc 14y s6 liéu khuyét tat ban dau cua gb sdy,
theo ddi thong s6 sdy va tinh toan thoi gian siy
chi duoc bit dau tai cung mot do am ban dau
(50%) va ciing mot do am két thuc (30%) cho
tat ca cac mé say.
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Hinh 1. Lo sdy g6 thi nghiém sir dung ning
lugng mat troi

- Thiét bi sdy thi nghi¢m:

Lo sdy NLMT cong suét 0,5 m® gd/mé dugc
gia nhiét tryc tiép tr NLMT théng qua hé
thdng méai vom véi tdim hap thu son nano mau
den chuyén hoa anh sang thanh nhiét nang. Lo
sdy duoc dat theo huéng Dong - Tay tai Trung

tam Chuyén giao cong nghé Cong nghiép
ring, Ngoc Thanh, Phac Yén, Vinh Phuc.

2.2. Phwong phap nghién ciru
2.2.1. Lwa chon xdc dinh thong sé ché dp sdy

Thong sd nhiét do (nhiét do kho) trong 1o say
NLMT khé kiém soat do phu thudc vao anh
nang mat troi. Thong s6 do 4m thing bing
(EMC) c6 thé diéu chinh dugc thong qua hé
thdng phun 4m (phun nuéc dang suong mu).
Vi vdy, trong nghién cu niy, thong sb nhiét
do sdy s& duoc dé tu nhién theo anh ning mit
troi, thong sd EMC dugc lua chon 1am bién sd
dé thay d6i déc sdy. Can ctr theo bang phan
loai nhom gd sdy ciia PGS.TS. HS Xuan Céc
(1999), g Téch thudc nhém V. Ché do sdy so
b6 gd xé gd Téch bang 10 siy sir dung NLMT
duogc lya chon nhu bang 1.

Bang 1. Ché do say thi nghiém gd Téch bang ning luong mit troi

Do am gd (MC, %)

Do 4m thing bang (EMC, %)

Mé 1 (Unmin = 3,2) Mé 2 (Uo = 3,6) Mé 3 (Umax = 4,0)
>50 - 40 15,6 139 12,5
40-30 12,5 11,1 10,0

Céc thong sé khac nhu: tdc do gio 2 m/s, kich
thudc thanh ké (20 x 20) mm dugc ¢b dinh.

2.2.2. Phwong phdp kiém tra cdc thong so
moi truwong sdy

Kiém tra toc do gié: St dung thiét bi do toc do
gi6 Testo 405i Smart Probe cua Buc (hinh 2).
Thiét bi dugc dat tai dau ra tr mot khe gio
giifa hai thanh gd bat ky trong déng g6. Thuc
hién do 3 lan va lay s6 liéu trung binh dé toc
do gi6 trong 10 dat 2 m/s.

Kiém tra nhiét do va do am moi trieong:

Str dung thiét bi HOBO meter clia My do dong
thoi nhiét do va do &m moi truong (hinh 2).
Thiét bi nay dugc dit vao mot khoang khong
gian bat ky trong 10 sdy va dugc cai dit dé do
tir khi bat dau khoi dong 10 sdy dén khi két
thuc 1 mé siy.

Hinh 2. Thiét bi do toc do gio (1)
va thiet bi do nhiét d§, do am madi truong (2)

Ca hai thiét bi do tdc do gi6 va nhiét do, do 4m
moi truong déu dugc diéu khién, ghi lai va
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trich xuét dir liéu bing mot Smart phone thong
qua Bluetooth.

2.2.3. Phwong phdp kiém tra dp dm ciia g6
trong qud trinh sdy

Do am tirc thoi clia cac thanh gd xé trong sudt
qua trinh sdy duoc do tai 3 vi tri cua cac ddng
g0 trong 10 sy thong qua 3 cip dau do dién tro
va hién thi trén bang diéu khién (Hinh 3).

Hinh 3. Bﬁll do do ém ciia ddng gd say ndi voi bd hién thi
31,19, 21, 23,1 - 6 am go tai 3 dau do va trung binh; 35,2 - nhiét d¢ say; 15.0 - EMC

2.2.4. Phwong phdp ddnh gid chit lwong g6
xé sau khi siy

Chét luong gd x¢é sau khi sdy so bd duoc danh
gia trén cac chi tiéu bao gdm khuyét tat va
bién dang. Céc Iy thuyét déu cho ring nirt vo
bao gdm nut mat, nut dau, nat ngam dugc goi
1a khuyét tat (defect) va cac loai cong vénh
khong goi 1a khuyét tat ma 1a bién dang
(distortion). Bién dang con bao gdm ca ty 1é
co rut theo cac chiéu. Nguyén nhéan ciia cac
hién tuong bién dang nay khong phai do ché
d6 sy ma do cac dic diém tu nhién khong
ddng nhat trong thanh gd va do cach xép déng
g0 trong 10 sdy. Trong nghién ciru nay, mirc
d6 cong vénh, mic do co rut theo chiéu day
va chiéu rong thanh gd sdy dugc xac dinh dé
tim hiéu va danh gia vé dbi tuong gb sdy,
muc do nat v& s& 1 chi tiéu dé so sanh lua
chon ché do say.

Céc dic diém khac nhu sy dong déu vé do 4m
gitta cac thanh gd va giita cac vi tri cia mot
thanh g0, ung suit du do sdy, bién mau, mo
mop,... dugc gidi han 1a cac yéu t6 cb dinh.
Murc d6 nat mat, nit ddu, cong vénh ciia van
sau sy dugc kiém tra theo tiéu chuan Timber
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Drying Quality Standard ciia ATDG (Australian
Timber Drying Group, 1999):

o Nt mat
a
NM; = leOO (%)

o Nut diu

N, +N

ND; = 25100 (%)

Téng mirc do nuit v ctia thanh gd thir i do sdy:
N =NM,; + ND;j (%)

e Cong vénh:

CZ%XIOO (%)

A

Nai b

A
A

a
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Hinh 4. M6t s dang cong, vénh ciia gd sau khi sy

a - Cong mit; b - Cong canh; ¢ - Vian vo dd; d - Cong 1ong méng

M. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Anh hwéng ciia ché d6 siy dén chit lwong gd siy

Bang 2. Chét lugng cua gb Téch & cac ché do sdy so bo bang ning luong mit troi

Cac ché do say véi cac déc sdy U U=32 | U=36 | U=4,0 B
Murc d6 niet v& (N, %) 0,53 1,27 1,74 1,180
Murc d6 cong vénh (C, %) 0,02 0,02 0,02 0,021
Ty l& co rat theo chiéu rong (%) 3,31 3,34 3,30 3,316
Ty & co rdt theo chiéu day (%) 4,30 4,37 4,31 4,328
Phan cAp chéat lwong theo mirc dd nirt v& (tiéu chudn AS/NZ 4787:2000) A C D
2,0
1,8
1,6
=14
=
’? 1,2
5
¢g. 1,0
b=
5
= 0,8
0,6
0.4
0,2 t t T T T
2,8 3,2 3,6 4 4,4 4,8
Déc sy U

Hinh 5. P thi anh huong cua H déc sdy U dén muc do nut va gd Téch
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Bang sb liéu va dd thi trén cho thdy gd Téch
sdy so bd bang NLMT c6 muc do nit v ting
16 rét khi ting dbc siy. Muc do nut v& 1an luot
14 0,53% & ché do sdy mém nhat (U = 3,2);
1,27% & ché do siy U = 3,6 (tang 2,4 1an) va
1,74% & ché do siy U = 4,0 (tang 3.3 1an). Mitic
d6 niit v3 trung binh & ba ché do sy 1a 1,18%.
Nhu vay, gd Téch khi sdy d& xuét hién khuyét
tat nat vo va dé bi tac dong boi cac ché do sy
khéc nhau.

Ché do sdy so bo gd Téch biang NLMT véi
dbc sdy U = 3,2 ¢c6 muc do nirt v& thap nhét
nén s& dugc xem xét dé lua chon. Theo tiéu

(C =0,02%), day la diém kha dic biét cua gd
Téch khi sdy.

Ty 1& co rat theo chiéu day va chiéu rong
khong chénh 1éch nhiéu giita cac ché do say.

3.2. Anh hwéng cia ché do sy dén thoi
gian siy

Thoi gian dat cac mdc dd 4m cua timg ché do
sdy duoc téng hop trong bang 3 va dién bién
giam am cua cac ché do sdy duoc so sanh qua
dd thi.

Bang 3. Thoi gian timg giai doan say gd Téch
cua cac che do say thi nghiém

chuan danh gia chat luong gd sdy AS/NZ . Thot gian sdy (ngay)
4787:2001 ctia Uc, v6i tidu chi mic do nirt :m%o Chédo | Chédo | Chédo
v0, chi c6 doc say U = 3,2 go dat loai A, hai U=3,2 U=306 U=40
ché d6 sdy cimg hon 1a U=3,6 va U=4,0, gd 50 0,00 0,00 0,00
sdy lan luot dat loai C va D trong 5 cdp phan 46 1,13 0,92 0,75
loai. Nhu vay, gb Téch chi nén dugc sdy so 42 3,00 1,83 1,63
bd bing NLMT & dbc sdy U = 3,2 trd xudng 40 4,00 2,33 2,00
néu thoi gian sdy van dat yéu cau. 36 6,25 4,08 3,00
Bang 2 ciing cho thdy uu diém vé muc do 32 938 7,08 4,50
bién dang ciia gd Téch khi sdy so bd bing 31 10,88 8,00 4,88
NLMT. Gd Téch hau nhu khong cong vénh 30 12,38 9,08 575

—4—ChédoU=32 -—m-ChédsU=36 ChédoU=40

s\

46 2%

Fag '

J 42 W ™

2 40 —\\x\
e

& 38

£ 36

Q34

28 T T T ‘
0 2 4 G 8

Thei gian say (ngay)

10 12 14 16 18 20

Hinh 6. D6 thi dién bién am ciia gd Téch & céac ché do siy
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Két qua cho thiy thoi gian sdy so bo bing
NLMT cho gb Téch rat nhanh va co su khéac
nhau 6 rang & ba ché do sdy. O ddc sdy 1on
nhat U = 4,0, thoi gian sdy so b chi mat gan 6
ngay dé do am giam tir 50% vé 30%, tirc mdi
ngay giam 3,48%. O dbc sdy U = 3,6, thoi gian
sdy nay l1a khoang 9 ngay, mdi ngay do 4m
giam 2,20%. Hai ché do sdy nay c6 hiéu qua
vé rat ngan thoi gian sy rat cao, nhung nhu da
trinh bay & trén, muc do nit vo do dém dugc
ciing rat cao lam cho gd siy chi duoc phan cép
chét luong 1an luot 1a C va D. O ché do siy
mém nhét di thi nghiém la déc sdy U = 3,2,

thoi gian sdy 1a 12,38 ngay, con sd nay hoan
toan co thé duoc chip nhén khi sdy gian doan
bang NLMT. Nhu vay, déc sdy U = 3,2 ¢6 thoi
gian sdy hop 1y va chét luong gd sau say cao,
nén duoc lya chon lam ché do sdy so bo bing
NLMT cho gb xé gd Téch.

Tuy nhién, tuy theo muc dich rat ngin thoi
gian cung voi yéu cau chit luong gd sau khi
sdy, nguoi didu khién sdy c6 thé lya chon cac
ché do say vai cac ddc say khac.

D0 thi biéu dién cac thong sd ché do sdy da lua
chon (U = 3,2) dugc mé ta trong hinh 7.

=——Nhiét d& (T, oC)

D §M gb (MC, %)

——B3 am thang bang (EMC, %)

N

ANAMNAL 5

o kA A
. IARITHINIVANAYANLY ”

M\ M M

N

W MWy
i LR

I 14

0 1 2 3 4 5 6 7

Théi gian say {ngay)

8 9 10 11 12 13 14 15

Hinh 7. D) thi thong s6 mdi trudng sdy va dién bién am ciia gb vai doc sy U = 3,2

Dién bién d6 4m gd Téch giam theo dién bién
giam cua do 4m thang bang EMC va dién bién
tang cia nhiét do moi truong; tit ca cac duong
cong déu theo hinh dich dic, 1én xubng trong
khoang thoi gian mdt ngay. Theo chu ky tang -
giam cuong d0 anh sang cua mat troi trong
mot ngay dém, nhiét do trong 10 siy ciing ting
- giam theo va lam cho do 4m thing bing
EMC trong mdi truong sdy thay dbi nguoc lai.
Tuy nhién, do hé thdng phun am trong 10 siy
luén hoat dong theo su cai dit dé dat doc sdy
3,2 nén EMC thap nhét trong mot ngay ciing
chi dat gia tri nhit dinh ma khong giam hét
murc theo muc do ting cia nhiét do. Din bién
tang - giam theo hinh dich dic cua nhiét do va

EMC ciing lam cho dién bién giam 4m cua gb
theo hinh dich dic. Mic du, trung binh do 4m
g6 déu giam dan theo thdi gian nhung chi
giam vao ban ngay rdi lai ting vao ban dém
lam cho chét lugng gd sdy bang NLMT dugc
nang cao.

3.3. Pé xuit ché d9 siy so bd biang niing
lwong miit troi cho gb xé gb Téch

Thong s do 4m moi trudong trong sudt qua
trinh sdy duoc didu chinh bang cach phun 4m
va dugc cai dit thong qua thong sb do am thing
bang EMC. Ché db sy ciia timg giai doan dién
bién d6 4m gd duoc trinh bay nhu bang 4.
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Bang 4. Ché do sdy so bo bing NLMT cho gd xé gd Téch (dbc sdy U = 3,2)

Qua trinh séy bo ar&go MC boé am thagz)bang EMC Thoglhg)ylan
X0 ly ban dau (két hop phun &m) > 50 28 6
>50-50 15,6 -
50 - 48 15,0 -
48 - 46 14,4 -
46 - 44 13,8 -
44 - 42 13,1 -
Giai doan sy dang téc 42 - 40 12,5 -
40-38 11,9 -
38-36 11,3 -
36 - 34 10,6 -
34-32 10,0 -
32-30 9,4 -

IV. KET LUAN

Trong pham vi nghién ctru thi nghiém sdy gd xé
g6 Téch bang 16 sdy str dung NLMT nhu dé néu
trén, dua ra mot s6 két luan sau:

- Sy s0 bo gb x¢é gb Téch bang NLMT cho thiy
mirc d6 cong vénh rit nho (0,02%) nhung mic
do nut v, ty 1é co rat 14 twong ddi cao. Muc do
nit v& & hai doc séy U =3,6 va U=4,0 cao hon
hén so voi dbc sdy U = 3,2 (1,27% va 1,74% so
v6i 0,53%). Trong ba ché do thi nghiém sdy so
b cho gd xé gd Téch bang NLMT, vai dbc siy
U =3,2 g6 dat loai A, hai ché do sdy cting hon

1aU=3,6vaU=4,0, g siy lan luot dat loai C
va D theo tiéu chudn AS/NZ 4787:2001.

- Thoi gian sdy gb xé gd Téch dé dua do 4m gd
tir 50% xudng 30% rat ngin. Néu sy véi ddc
sdy U = 4,0, thoi gian sdy chi mat gan 6 ngay,
voi doc say U = 3,6, thoi gian siy 1a hon 9 ngay,
voi ddc sdy U = 3,2 thoi gian sdy xap xi 12 ngay.

Dua vao két qua danh gia chat lugng gd xé
sau khi sdy va thoi gian sdy, dé xuét dbi vai
gd xé gd Téch khi sdy bang 10 say sir dung
NLMT nén lya chon ché do6 sdy vai déc sdy
U = 3,2 v6i cac thong sb ché do sy nhu da
trinh bay trong bang 4.
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