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Tém tit

Muc tiéu ciia nghién civu ddnh gid anh hudng cong nghé sdy dén thoi gian sdy chan khong go
Cdm xe (Xylia xylocarpa). Két qua thi nghiém cho thdy nhiét dg sdy va thoi gian chu ky thay doi cdc
cap khac nhau thoi gian sdy bién doi khéc blet 16n. Thuc nghiém tlm duoc gid tri thong so nhiét do
va thoi gian méi chu ky phit hop dé rut ngdn tong thoi gian mé sy nhu sau: g0 20x50x500 mm voi
nhiét do say 59°C, tho’z gian chu ky sdy la 129 phiit, co tong thoi gian sdy 42h, trong khi g6 Cam xe
cing kich thiede sdy hoi nuwée thoi gian 130 h. Véi gé 50x50x500 mm thi nhiét @ sdy 59°C va thoi
gian chu ky sdy la 119 phiit, ¢6 tong thoi gian sdy 85 h, trong khi g6 Cam xe cting kich thuéc sdy
hoi nwée tong thoi gian sdy 183 h.

Tir khoéa: Sdy chin khéng, thoi gian chu ky, thoi gian sdy, Xylia xylocarpa.
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Abstract

The study is to evaluate the drying technology on the vacuum drying time for Pyinkado (Xylia
xylocarpa). The results show that drying temperatures and cyclical times at different levels vary
substantially. The experiments have identified the appropriate drying temperature and cyclical
time to shorten the total drying time as follows: for the wood size 20x50x500 mm with a drying
temperature 59°C, and drying cyclical time 129 min, the total drying time is 42 hours, while with the
same wood size the steam drying method needs 130 hours. For the wood size 50x50x500 mm with
a drying temperature of 59°C, and drying cyclical time 119 min, the total drying time is 85 hours,
while for the same size wood the steam-drying method needs 183 hours.
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1. Pit van dé

Hién nay trén thé giéi c6 nhiéu phuong phap
dung sdy gb nhu siy d6i lu:u (sdy gian tiép trong
m01 truong khong khl) sdy ning lu’0'ng mat troi,
say ngung tu am say hoi qua nhiét, sdy cao tan
sdy vi song, sdy chan khong . Trong cac phuong
phap nay, phuong phap say duoc st dung rong
rai, pho bién nhét trong cong nghiép ché bién go
hau hét cac nudc hién nay 1a phuong phap say
gian tiép trong moi truong khong khi (H6 Xuén
Céc va H6 Thu Thuy, 2014; Ho6 Xuan Cac va
Nguyén Hitu Quang, 2005). Tuy nhién, phuong
phap sdy gian tlep trong moi truong khong kh1
nay co nhuoc dlem la phu thudc Vao nhiéu yéu
t6 v& moi truong say nhu: nhiét do, om d6 moi
truong, toc do gié do vy dé giy ra do thoat am
khong ddng déu va khuyét tt cho san phim nhu:
cong vénh, nt tét, bién mau. .. hon nita, phuong
phap sdy nay co thoi gian siy dai tir 7-35 ngay
tiy theo dic diém va qui cach nguyén liéu, gay
tiéu ton nang luong va kéo dai thoi gian sdy (HO
Xuan Cac va Ho Thu Thay, 2014; HO Xuan Cac
va Nguyén Hitu Quang, 2005). Véi cac nhugc
diém trén, phuong phép sdy nay chi ap dung chit
yéu cho mot vai loai gd d& sy nhu: Cao su, Keo
lai, Bach duong... Ddi véi mot sd loai loai g0
kho say do dic diém céu tao chira nhiéu dau nhuya,
chat chira dién hinh mot s6 loai g& nhu: Cho chi,
Dau long, Cam xe, Bach dan, D¢ gai... mtrc do
khuyét tat gb va thoi gian sdy cang dai hon. Chinh
diéu nay da thuc day cong nghé sy tim ra giai
phap méi giai quyét van dé trén, trén co s mot

s6 cong trinh nghién ctru cua céc tac gia Chen Z.
(1997), Lee N. H. va cs. (1998), Koumoutsakos
A. (2001), Jung H. S. va c¢s. (2003), Turner I.
W. va Perrer P. (2004), Won Young Yang va cs.
(2005) da nghién ctru cong ngh¢ say chan khong,
cac thong s6 cong nghe sdy va tLr do da dua ra
mot sb giai phap gop phan rat ngan thoi glan sdy,
mat trong nhirng g1a1 phap t6i uu gop phan xay
dung cong ngh¢ say hi€¢u qua. Phuong phap say
chan khong ha thap diém s6i cia nudce, siy nhiét
d6 thich hop han ché khuyét tat gop phan rat
ngan thoi gian sdy. Tuy nhién dé ing dung cong
nghé say gb chan khong hiéu qua can thiét phai
nghién ctru cac thong sd cong nghé sdy gd anh
hudng dén qua trinh sdy dic biét 13 thoi gian sdy.

2. N§i dung nghién ciru

2.1. Phwong phap nghién ctiru

2.1.1. Vat lieu nghién cuu

Gb Cam xe

Go Cam xe dugc mua tu Cong ty Ctru Long
nguon gbc nguyén liéu duoc nhap tir Campuchla
do tudi tir 18-20 tudi, kich thudc gb tron duong
kinh 130-170 cm, chiéu dai tir 3-7 m. Nguyén
lidu sau d6 mang di cua xé va cit gia cong theo
dung kich thudc 20x50x500 mm va 50x50x500
mm thi nghiém. G6 duing trong thi nghiém 1a Caim
xe phat trién binh thuong. G& khong khuyét tat
khong bi sau ndm méi mot, dua vé xi nghi¢p ché
bién gd cit khuc, xé phach, gia cong theo dung
kich thudce cua chi tiéu khao sat.

Hinh 1. G Cim xe
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Thiét bi va dung cu thi nghiém

- Bon sy chan khong gd thi nghiém (Cac
thong s6 k¥ thuat chinh ctia may: Ap suét chan
khong dat dugc: 0,05 bar; Cap nhiét bang dién
tro d6t nong; Nhiét d6 say duoc diéu khién tu
dong tir 40°C dén 80°C: Cam bién nhiét dé diéu
khién bo phan cép nhiét, Cam bién ap suét chan
khong dé diéu khién bom chan khong, Cam bién
d6 am gd...).

- Can di¢n t& Ohaus (M¥) d6 chinh xac
1+ 0,01 gr, trong lugng can tdi da 5000 gr.

- Thiét bj do d6 4m gd kiéu kim Prometer -
EPM 828 (Anh).

Hinh 2. May siy chin khong

2.1.2. Phuwong phdp nghién cuu

Phuong phdp quy hoach thuc nghiém
(Box- Hunter).

- Pong hd do thoi gian.

- Dung cu do thudce kep, thudce kéo...

- Ngoai ra con c6 dao, cua cit mau. ..

Panh gia chat luong gd: dyua vao tiéu chuin
EDG (European Drying group, 1994) v&i nhiing
tiéu chi nhu day:

- D6 4m trén thanh gd siy.

- Khuyét tat nat, tach trén bé mat.

- Khuyét tat nut trong.

- Khuyét tat nurt dau.

- Khuyét tit mo mép.

- Bién mau go.

Hinh 4. May do dd 4m gb

Tién hanh say thuc nghiém: nhiét do sy tir:
45-59°C, ap suét bom chan khong: 0,1-0,18 bar,
d6 4m ban dau gd W=40%, thoi gian chu ky sdy:
78-162 phut.

X,: Nhiét 46 say (°C) —

X,: Thoi gian ctia chu ky sdy (h) —»

Qua trinh sy gd
chan khoéng

—> Y,: Thoi gian say (h)

Xac dinh thoi gian sdy: Do thoi gian tir khi

bét dau say dén khi két thiic qua trinh siy gd dat

dd Am 10%.
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Thoi gian chu ky say: 1a thoi gian gia nhiét
va rat chan khong 1a 1 chu ky sau do gia nhiét
rut chan khong chu ky nira.
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Bang 1. Mirc va khoang bién thién ciia cac yéu
t6 nghién ciru theo phwong 4n bic hai

s gy cinchuld

¥ Cac thong so (‘OXC)y shy g) hi t;’
1 2

s e e

2 Muc trén +1 57 150

3 Mitec co sé 0 52 120

4  Muc dudi -1 47 90

5 ﬁ‘ifij‘l’g“m 45 78

6 Khoang bién thien Al 5 30

2.2. Két qua va thio luin

2.2.1. Két qua thoi gian sdy chan khong g6
Cam xe kich thude g6 20x 50 x 500 mm (Y

1g020x50

Bang 2. Két qua thoi gian siy chan khong

%

gd Cim xe 20x50x500 mm
STT X, X, 12020550t
1 0,000000 0,000000 50
2 0,000000 0,000000 52
3 -1,414214  0,000000 83
4 0,000000 0,000000 57
5 1,000000 1,000000 43
6 0,000000 0,000000 49
7 -1,000000  -1,000000 79
8 1,000000  -1,000000 47
9 0,000000 1,414214 48
10 -1,000000 1,000000 56
11 0,000000  -1,414214 80
12 1,414214 0,000000 45
13 0,000000 0,000000 54

Phuong an thyc nghiém tién hanh theo
phuong phap bat bién quay béc II cua Box Hunter
trén 13 nghiém thirc cho thay moi quan hé gitra
cac thong so cong nghé say va thoi gian say dugc
thé hién qua phuong trinh twong quan.

Dang ma hoa:

Y =52,4-12,3425.X, - 9,03185.X,

1g020x50tg

+4,75.X,. X, +3,8625.X >+ 3,8625.X % (2.1)
(-1,414<X < 1,414 ; -1,414<X < 1,414).
Dang thyc:

U=894,058 -22,3365.T-2,97773.1 +
0,0316667T.i +0,1545.T% + 0,000429.i>

(45<T< 59; 78<i< 162).

Két qua phén tich Anova va cac hé sé hoi
qui duoc kiém tra d6 tin cy cac hé sb hoi qui
theo tiéu chuan Student, cac hé sé hdi quy cua
thong s6 du d tin cay v6i mire ¥ nghia o= 0,05.
Dé kiém dinh su tvong thich cua phuong trinh
hdi qui véi thue nghiém can thiét ta phai kiém
dinh theo tiéu chuan Fisher voi a = 0,05 (v6i
F =554 <F P 6,5914 => M6 hinh dam bao
tuong thlch) Tren co s& d6 tién hanh 1ap do thi
biéu dién chi tiét cac ving gia tri bién thién tir
thap dén cao, trong d6 gia tri cao nhat (max)
thudc ving mau do, gié tri thap nhét (min) thudc
vung mau xanh duong. Trong qué trinh thuc
nghiem tai cac cap nhiét do siy va thoi gian chu
ky sy thé hién thong qua 2 thong s6 X vaX,
su thay doi déu lam thay d6i gid tri cua thong 5O
dau ra thoi gian sdy, diéu nay thé hién rd muc
d6 anh huong thong qua db thi thi Hinh 3.

P thi 3D biéu dién mdi twong quan cac
thong sb X, (nhiét do say), X, (th(n glan chu
ky) va Y o0x sorg (thot glan say) bang mién ludi
trong khong gian va db thi contour thé hién trén
mit phang 2D, qua d6 thi mbi quan hé phan chia
cac gia tri qua cac vang mau sac khac nhau, voi
mong muon dat gia tri thoi gian sdy cang ngan
thi ving t6i wu thudc mau xanh duong (d6 thi
3D) tuy nhién dé xac dinh gia tri chinh x4c dat
duoc tién hanh st dung chuong trinh Matlab dé
giai phuong trinh tuong quan (2.1) tim gia tri,
két qua thé hién qua bang dudi.
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52.4 -12.3425 X, -9.03185 x,+ 4.75 X, X, bt 3.8625 xzz

Hinh 5. Db thi 3D va contour thé hién mdi quan hé X, X,vayY

Bang 3. Gia tri tdi wu - ham thoi gian Y

[N

Do thi contour moi quan he X1,X2 va Y1220

-

1g020x50tg

05 0
Nhigt do

1g020x50tg

(%)

05

STT Théng s6 diu vao Gia tri Théng s6 diu ra Gia tri tdi vu
1 X, 1,413 59°C Y | oaoxsore 42,3234 (h)
2 X, 0,3004 129 phut

Qua bang trén cho thay thoi gian sdy
Y oomsore () dat gid tri thap nhét (min) 12 42,32
(h) voi X, = 1,413 (Ts =59°C ) X, =0,3004 (X,
= 129 phut). Voi két qua té1 vu dat duoc cho
thay nhiét d6 sy va thoi gian chu ky sdy anh
huong tong thoi gian mé siy gd, giai phuong
trinh tim gié tri t6i vu cho phép chung ta xac
dinh mién gia trji tot nhat cho thong sé dau
ra: thoi gian sdy va xac dinh chinh xac gia tri
thong s6 dau vao: nhiét do siy, thoi gian chu
ky tir 46 cho thay mdi quan hé giira cac thong
s6. Voi két qua trén ching toi tién hanh thyc
nghiém kiém ching tong thoi gian mé sdy gb
Cam xe trong khoang 45h khi nhiét do say
59°C va thoi gian mdi chu ky sy 129 phut
trong khi d6 ty 1¢ khuyét tat gb sau sdy 3-4%
dat chat lugng vé yéu cau san xut.

2.2.2. Két qua thoi gian sdy chin khong gé
Cam xe kich thuoc 50x50x500 mm (Y,

g050x5 Otg)
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Bing 4. Két qua thoi gian siy chin khong gb

Cam xe 50x50x500 mm
STT X, X, Y | ooxsorg
1 0,000000 0,000000 95
2 0,000000 0,000000 91
3 -1,414214  0,000000 129
4 0,000000 0,000000 99
5 1,000000 1,000000 86
6 0,000000 0,000000 94
7 -1,000000  -1,000000 126
8 1,000000  -1,000000 89
9 0,000000 1,414214 91
10 -1,000000 1,000000 96
11 0,000000  -1,414214 121
12 1,414214 0,000000 82
13 0,000000 0,000000 92
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Phuong an thyc nghiém tién hanh theo
phuong phép bét bién quay bac I cﬁa Box Hunter
trén 13 nghlem thirc cho thay mdi quan hé glu’a
cac thong sd cong nghé sdy va thoi gian say gb
va dugc thé hién qua phuong trinh twong quan:

Lgosoxsorg — 42 - 14,1835.X - 9,4283.X ) +
6,75.X1.X, +4,025.X > +4,275.X . (2.2)

(-1,414<X < 1,414 ; -1,414<X < 1,414).
Dang thuc:

K=1063,97 -24,9807.1-3,79428.1+ 0,045T.i
+0,161.T2 + 0,000475.i%

(45<X < 59 ; 78<X,< 162).

Két qua phan tich Anova va cac hé s6 hoi qui
dugc kiém tra do tin cay cac h¢ so hoi qui theo

94.2-14.1835 x -9.4283 x_+
1 2

675x X +.-4275x 2
172 2

Hinh 6. D4 thi 3D va contour thé hi¢n méi quan h¢ X, X, va'Y

fo) thi 3D biéu dién mdi twong quan cac
thong s6 X, (nhi€¢tdo say) X, (thoi glan chuky)
va Ylgos()xsot (thol gian sdy) bang mién ludi trong
khong gian va db thi contour thé hién trén mat
phing 2D, qua d6 thi mdi quan hé phan chia

cédc gia tri qua cac vung mau sac khéac nhau,

tiéu chuan Student, cac hé s hoi quy cua thong
sd du do tin cay voi mirc ¥ nghia a = 0,05. Dé
kiém dinh sy twong thich ctia phuong trinh hoi
qui v6i thyc nghiém can thiét ta phai kiém dinh
theo tiéu chuan Fisher voi o= 0,05 (v6i F =491
<F,_ =6,5914, suy ra m6 hinh dam bao tuong
th1ch) Trén co s& d6 tién hanh 1ap do thi biéu
dién chi tiét cac ving gia tri bién thién tir thip
dén cao, trong d6 gia tri cao nhat (max) thudc
ving mau do, gia tri thip nhat (min) thudc ving
mau xanh duong. Trong qua trinh thuc nghiém
tai cac cAp nhiét d6 sdy va thoi gian chu ky sdy
thé hién thong qua 2 thong s6 X, va X, su thay
doi déu lam thay doi gia tri cia thong s dau ra
thoi gian sdy, diéu nay thé hién rd muc d6 anh
hudng théng qua do thi thi Hinh 6.

Do thi contour moi quan he X1,X2 va Y12t50

Thei gian chu ky.

El 05
Nhiét 4o

1g050x50tg
v6i mong mudn dat thoi gian sdy rut ngan, thi
vung t6i wu 1a mau xanh dwong, tuy nhién dé
xac dinh chinh xéc gia tri dat duoc tién hanh
sir dung chuong trinh Matlab dé giai phuong
trinh twong quan (2.2) tim gia tri, két qua thé
hién qua bang dudi.

Béing 5. Gid tri toi wu - thoi gian sdy Y, . (%)

STT  Thong s dau vao Gia tri Thong s ddura  Gia tri tdi vu
1 X, 1,414 59°C Y osomsing 82,1913 (h)
2 X, -0,0136 119 phat
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Qua bang trén cho thay thoi gian sdy
seosonsog N1 1€AN Nt 12 82,19 i voi X = 1,414
(Ts = 59°C) X, = -0,0136 (X, = 119 phat). Véi
két qua t6i wu dat duoc cho thay nhiét do say va
thoi gian chu ky say anh hudng tong thoi gian mé
sdy gd, giai phuong trinh tim gi tri toi wu cho
phép chung ta xac dinh mién gia trj tot nhét cho
thong sb dau ra: thoi gian sdy va xac dinh chinh
xac gia tri thong s6 dau vao: nhiét do séy, thoi
gian chu ky tir 46 cho thdy méi quan hé gitra cac
thong sd. V6i két qua trén chung t6i tién hanh
thue nghiém kiém ching tong thoi gian mé siy
gd Cam xe trong khoang 45 gio khi nhiét d6 siy
59°C va thoi gian mdi chu ky say 129 phut trong
khi d6 ty 1& khuyét tat gd sau sy 4-5% dat chat
lugng vé yéu cu san xuat.
3. Két ludn

Két qua thuc nghiém sdy chan khong g
Cam xe cho thdy thong sb nhiét do sdy va thoi
gian mdi chu ky anh hudng dén tong thoi gian
timg mé sdy. Qua thuc nghiém siy chan khong
gd Cam xe trén 2 dang kich thudc chiéu day
khac nhau 20x50x500 mm va 50x50x500 mm
cho két qua c6 su khéc biét; véi kich thudc dang
20x50x500 mm tong thoi gian trong khoang 43-
83 gio. Thyc nghiém kiém chimg cho thay da tim
duoc gia tri thong ) cong nghé nhi¢t do va thoi
gian mdi chu ky phu hop dé rat ngin thoi gian
sdy gd kich thudc 20x50x500 mm voi nhiét do
sdy 59°C, va thoi gian chu ky sy 1a 129 phut,
c6 thoi gian sdy 42 gio, ty 16 khuyét tat 4-5%.
Véi kich thude dang 50x50x500 mm tong thoi
gian trong khoang 82-129 gid thyc nghiém kiém
chtng cho thay nhiét d6 sdy 59°C va thoi gian
chu ky sdy 1 119 phat, c6 thoi gian say 85 gio,
ty 18 khuyét tat 4-5%./.
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