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MO HINH MO PHONG QUA TRINH SAY QUY CHUAN
GO KEO TAI TUGNG (Acacia mangium Willd.)

Ha Tién Manh', Pham Vin Chwong’, Biii Duy Ngoc', Trin Diing Sing'
"Vien Nghién ciru Cong nghiép rimg
2 Truong Dai hoc Lam nghiép

TOM TAT

Mdt mé hinh toan hoc di manh da dugc xay dung & mé phong qué trinh
van chuyén 4m va van chuyén nhiét khi sdy quy chuin g Keo tai tugng
(Acacia mangium Willd.). M6 hinh nay sir dung nén ting lap trinh cua md
hinh Transpore hai chiéu véi cac dit liéu thong sé méi trudng say nhap vao
tuong tu nhu mé séy thue nghiém dé so sanh danh gia hiéu lyc du dodn cia
md hinh. Céc dic tinh ctia gd Keo tai tugng bao gdm khdi lugng riéng, do
1ong, diém bdo hoa thé gd (FSP), hé sé thim dan, hé s6 khuéch tan 1a nhom
dit liéu nhép vao thir hai cho mé hinh da dugce xac dinh mét cach bai ban va
ti mi trong nghién ctru khac 1am tinh chinh xac khi dy doan tong thoi gian

Tir khéa: Keo tai twong, sdy cua mo hinh 13 twong di cao (sai s6 9,7% khi so sanh v&i mé sy thuc
mo hinh todn hoc, mé nghiém). Két quda mé phong lién tuc theo subt thoi gian say cua mo hinh
phong qué trinh sdy dugc thé hién trén 4 d6 thi gom 2 d6 thi ludi 3D mé phong dién bién 4m va

nhiét tai tat ca cac vi tri theo 2 mit cét ngang va doc ctia thanh g6, 1 dd thi
2D md phong d6 4m bé mit va dd 4m trung binh cua thanh g, 1 db thi 2D
md phong nhiét d6 bé mat va trong tim thanh gd. Két qua so sanh 2 dudng
din bién giam d6 4m (MC) ctia mé sdy thir nghiém va mé hinh cho thdy
sai s6 binh phuong trung binh gbc (RMSE) tong thé cho ca qué trinh sy tir
MC ban dau dén MC cudi ciing dwgc tinh toan la twong ddi 16n (20,82%).
Giai doan séy ttr khi gd con tuoi v& FSP, su sai khac nay la rét 1ém, trong
khi giai doan sdy tiép theo, 2 duong db thi nay la rat tring khép nhau. Vi
nhing két qua bude dau dat duge, md hinh nay 1a mot cong cu tét gitp du
doan va md phong qua trinh sdy trong nghién ctru lya chon ché d6 sy cho
cac loai gb 14 rong.

The conventional drying model applied to Acacia mangium Willd. timber

A robust mathematical model was built to simulate the heat and mass
transfer process during conventional drying of the Acacia mangium Willd.
timber. This model used codes of the two-dimensions Transpore model
Keywords: Acacia with the same boundary condition data as the experimental drying batch to
evaluate the predictive validity of the model. The properties of Acacia
mangium Willd. wood which were methodically and meticulously
measured in other studies including basic density, porosity, fibre saturation
simulation drying point (FSP), permeability and diffusion was the second input data for the
model. This made the prediction of the total drying time with high accuracy
(9.7% error when compared with the experimental drying batch).
Simulation results during drying time of the model were shown on 4
graphs. In which, two 3D grid graphs simulated moisture and heat changes
at all positions in the transverse and longitudinal sections, one 2D graph
simulated the surface and averaged moisture, one 2D graph simulated the

mangium Willd.,
mathematical model,
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surface and core temperature of the wood. The comparison between the
simulated and experimental averaged MC curves showed that the root mean
square error (RMSE) for the whole drying process from the initial to the
final MC was relatively large (20.82%). This difference was very large at
above FSP, while these two curve were very fit at below FSP. With the
results obtained, this model was a good tool to help predict and simulate the
drying process in the optimise drying schedules for hardwood.

I. PAT VAN BE

Su thanh cong cua viéc kiém soat khuyét tat
xay ra trong sudt qua trinh sdy gd duoc quyét
dinh boi kha nang duy tri su can bang giita tdc
d6 bay hoi 4m tir bé mat ra méi truong sdy va
tdc d6 van chuyén am tir tim ra bé mat gd. Sdy
g0 trong 10 sdy 1a cach kiém soat thanh cong
nhit dugc ghi nhan (Redman et al., 2017). St
dung 10 sy gb quy chudn dé kiém soat nhiét
do, d6 am va tdc d6 tuan hoan gié 1a phuong
phép sy cin ban, hiéu qua va c6 tinh kinh té
nhét dang duoc st dung phd bién trong siy
b hién nay ¢ Viét Nam. Cac ché d6 sdy tdi
wu cho ting ddi twong gd di duoc dua ra
thong qua viéc nghién clru quy hoach cac mé
sdy thi nghiém.

Mo hinh toan hoc 1a mdt cong cu hi€u qua, st
dung ngon ngir toan hoc dé hiéu rd hon vé co
ché cta qua trinh sdy gb va dé tdi uu héa ché
d6 sdy sao cho thoi gian sdy va khuyét tat 1a
t6i thiéu. M6 hinh toan hoc gitp cho viéc tdi
uu héa ché @6 sdy tré nén don gian, nhanh
chong va hiéu qua khi so sanh véi phuong
phép thuc nghiém dugc thuc hién boi rat nhidu
mé sdy lap lai, doi hoi thoi gian va chi phi 16n.
Truge day, cong viéc xay dung mo hinh toan
hoc trong say gé di duoc tién hanh ddi véi cac
loai gb 14 kim nhiéu hon gd 14 rong do tim
quan trong vé mit thuong mai va tinh dong
nhat tuong ddi gitta cac loai gb (Salin, 1991;
Perré, Turner, 1999; Pang, 2007). M6 hinh xac
dinh chinh x4c nhét cho dén nay bao gdm céc
mo ta nhiéu cap do va nhiéu dic tinh vé cac
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hién tugng say doi véi gd 14 kim. Mot trong
cac mo hinh d6 goi 1a Transpore hai chiéu da
dugc Perré va Turner (1999) phat trién dé du
doan qué trinh sdy gb la kim, cac vat liéu x6p
khac nhu bé tong va cac loai gb 14 rong.
Redman va dong tac gia (2017) da st dung mo
hinh Transpore hai chiéu dé mé phong qua
trinh chuyén khdi trong sudt qué trinh siy quy
chuan va sy chan khong cho 4 loai gd 14 rong
cua Uc.

Keo tai twong 1a cdy gb rimg trong chu luc,
cung cip nguyén liéu cho nganh ché bién gb
xé & Viét Nam dd duoc lya chon dé nghién
ctru. Day 1a loai gd ring trong kho sdy va cé
nhiéu khuyét tat sy lam can tro dén nang suat
va loi nhudn cia qua trinh ché bién. Véi muc
dich dua ra mot cach tiép can méi va hiéu qua
bang céch sir dung mé hinh toan hoc dé téi vu
héa ché do sy cho 10 sy hoi nude quy chuan
dang phd bién tai Viét Nam, nghién ctru niy
da dugc thuc hién trén co so Ung dung nén
tang lap trinh phan mém Matlab chay mo hinh
Transpore hai chiéu (Redman ef al., 2017) dé
mo phong qua trinh sdy g Keo tai twong trong
16 sdy quy chuin. Két qua mé phong s& duoc
dbi chiéu véi két qua sy thuc nghiém dé danh
gia tinh chinh x4c ciia mé hinh dy doan dién
bién qua trinh say.

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

Nghién ctru nay ké thira két qua ciia mé sdy
thuc nghiém véi déc siy U = 2 - 2,5 trong
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nghién ctru ctia Ha Tién Manh va dong tic gia
(2022) dé d6i chiéu véi mé hinh va ké thira cac
dic tinh gb Keo tai twong da duoc xac dinh
(Ha Tién Manh ef al., 2021; H. T. Manh et al.,
2022) dé lam dit liéu déu vao cho mé hinh say.

Vit liéu trong cac nghién ciru mé séy thuc
nghiém 13 g Keo tai twong 9 nim tudi, dugc

khai thac tai thon Thanh Cao, xa Ngoc Thanh,
thanh phé Phic Yén, tinh Vinh Phtic, c6 kich
thudc dai x rong x day = 900 x 80 x 25 mm.
Cac dac tinh g Keo tai twong da duoc xéac
dinh dé lam d liéu cho md hinh nhu bang 1.

Bang 1. Cac dic tinh gb Keo tai tuong di x4c dinh

Pic tinh gb Gia tri da do Ma hoa trong Matlab

D6 &m ban dau (%) 152,53 Xbar2ph

Diém bzo hoa thé g& FSP (%) 25,28 FSP

Khéi lwong riéng co ban (kg/m3) 511 rhowood

Téng dé réng té bao (%) 47,15 phit

Hé sb déng nhiét trao d6i dm 1 C1iso/C2iso. Day la gia tri gia dinh
Hé sé thdm dan khi theo chiéu doc the (107"° m?) 2184,82 KgL

Hé sb thdm dan khi theo chidu xuyén tam (107'° m?) 31,18 KgR

Hé sé thdm dan khi theo chiéu tiép tuyén (10™"° m?) 29,71 KgT

Hé sb thdm dan 16ng theo chiéu doc the (107° m?) 539,11 KwL

Hé sb tham dan 16ng theo chiéu xuyén tam (107"° m?) 1,36 KwR

Hé sé thdm dan I6ng theo chidu tiép tuyén (107"° m?) 0,40 KwT

Hé sb khuéch tan 4m theo chidu doc the (107° m? s™) 13,73 DbL

Hé sb khuéch tan &m theo chidu xuyén tam (10" m?s™) 1,33 DbR

Hé s khuéch tan 4m theo chidu tiép tuyén (107° m? s™) 0,52 DbT

2.2. Phuong phap nghién ciru

Mo hinh Transpore hai chiéu cua Redman va
ddng tac gia (2017) da duoc ung dung dé tién
hanh ndi dung nghién ctru nay.

Cac dir liéu nhap vao cho mé hinh Transpore
hai chiéu bao gdm hai phan 13 dic tinh gé Keo
tai tugng va thong sé moi truong sdy. Cac dic
tinh gd & bang trén dugc sir dung lam dit licu
dau vao ciia mé hinh trong nghién ciru nay.
Céc thong sb moi trudng sy 1a cac dit lidu thi
hai duoc dua vao mo hinh. Khi nghién ctru vé
céc ché @6 sdy véi cac thong sd sdy khic nhau
thi chi can chinh sira cac ma héa (code) trong
cac tép dir liéu 1ap trinh cua moé hinh.

Dudi ddy 12 mo ta tom tit vé phwong phap st
dung mé hinh Transpore hai chiéu ma Redman
va dong tac gia (2017) da thiét 1ap va duogc
chinh stra @& moé phong qua trinh siy gd Keo
tai trong trong chuyén dé nay.

Cdc phwong trinh bdo toan dwoc sww dung
lam cdc thudt todn trong mé hinh:

Su bao toan chat long, hoi nudc, chat khi va
entanpi cho phép suy ra mot tap hop cac
phuong trinh diéu khién sy van chuyén trong
moi truong xOp va né duge dua vao dé lap
trinh cho mo hinh.

91




Ha Tién Manh ez al., 2023 (S6 1)

Tap chi KHLN 2023

- Phuong trinh bao toan chét 1ong:

%(Swpw +&,p +[)b)+V.(pW17W +pv\7+pbvb) = V.(pggeffVa)V) (1)

- Phuong trinh bao toan nang luong:

0
ot

—(gwpwhw +&, (,ovhV + p.h, ) + ﬁbl_lb + pohy —5ng)

+ V(b +(ph +ph, )V, +hy o1 ) )
= V.(pggeff (hVVa)V +h,V, )+szfVT)+d>

- Phuong trinh bao toan chat khi:

a _ =
a(sgpa)+v.(pavg)=V.(,0gDeffVa)v) (3)
- Van t6c cta pha 1ong va pha khi dugc dua ra boi Dinh luat Darcy:
Vi =—K;—le¢>1 Vo =VPh-pgVy “4)
1
Trong do: € - ty soO thé tich; w - ty so0 khoi X=X, +X, = EwPu min(stp, X) (5)

luong; p - khéi luong riéng (kg/m?); v - vecto
tdc do khéi (m/s); v - ty s6 Poisson; D - ten xo
khuéch tan (mz/s); K - ten xo thAm din tuyét
dbi (m?); h - hé s truyén nhiét (W/m*-K);
P- ap suét (Pa); T - nhiét do (K); ¢ - d6 rong
(m*/m’); k - ten xo thdm din twong déi (m);
1 - do nhdt dong luc hoc cua khi (Pa-s); ¢ - dién
ap pha; y - vo huéng theo chiéu sau;

Va cac chi s6 dudi trong cong thirc: w - pha
1ong; v - hoi nudc; g - pha khi; 1 - chét long,
1 = w,g; b - nudc lién Két; s - pha ran; a -
khong khi; 0 - gb; eff - dic tinh cta gb c6 anh
hudng.

Tét ca cac diéu kién bién, diéu kién ban dau
(theo ngdn ngit 13p trinh) cling dugc Redman
tinh toan va dwa vao moé hinh. Chi tiét cac
phuong trinh bao toan va cic diéu kién sir
dung trong mé hinh d3 dwgc Redman va dong
tac gia (2017) cong bd.

Nudce lién két va nude tu do duge phan biét ro
rang bdi cong thuc:
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Po

Trong d6: X - d6 am gd (kg/kg); &, = PSy,
& = (1 —Sw), ew t& = ¢;
S - bo hoa thé tich, S, = —

XW max
Ca pha long va hoi nudc déu ton tai sudt qua
trinh sdy. Ap luc pha long ludn thap hon ap
lyc pha khi mot khoang ding bang ap luc tham
dan (P,),

P = F—FR,
Trong do: By = B, + B,
Do 4m cula g5 tai diém FSP phu thudc vao
nhiét do séy T theo cong thirc sau:

0,1Xpsp
32,5

Xrspr = Xpsp- T (6)

Cac dieu kién mdi truong say dugc gia dinh
bang cac cong thuc sau:

T, xA=k,cM, 1n[1_XwJ (7)

1-x,

Jox i=q(T=T,) + h,k,cM, m(ll_x"oj (8)

v
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Trong dé: Jy, J. 13 thong lugng cua tong do 4m
va téng entanpi & bé mit g sdy; k,, 1a hé sb
chuyén khdi (m/s); ¢ 1a ndng do mol (mol/m3);
M, 13 khéi lwgng mol cia hoi nudc (kg/mol);
g la hé¢ sb truyén nhigt bén ngoai go
(W/m*°C); hy 12 hé sb truyén nhiét cia hoi
nuée (W/m?K); xe, ¥y 1a ty 16 mol cua hoi

nudc & ngoai va trén bé mit gb; T, 14 nhiét do
sdy bén ngoai bé mit go.

Cdc thong so say dwa vao moé hinh:

Céc thong sd méi truong sdy, do 4m ban dau
va do Am sau khi sy ché d6 siy mém, doc sdy
U=2-2,5 ¢ bang 2 dudi day da duogc su dung
dé stra chita cac ma héa 1ap trinh.

Bang 2. Cac thong sé moi truong sdy dua vao md hinh

MC. (%) T« (°C) Te (°C) RH (%)
> 60 40 39,4 98
60 - 40 40 39,2 92
40 - 30 40 36,5 80
30-20 60 48,8 54
20-15 60 40,5 30
15-12 60 40,5 30

Phwong phdp gidi cdac phwong trinh vi phdn:

Quy trinh s duoc st dung dé giai quyét mo
hinh sdy trong nghién ciru nay. Cac phuong
trinh bao toan can dugc giai trong cac bude lip
phi tuyén cho moi su thay d6i méi trudng siy
bén ngoai. Phuong phép thé tich hitu han dugc
sir dung dé giai cac phwong trinh vi phan va
dugc thuc hién trén mdi mét ludi tam gidc
trong mot mién hinh chit nhat. Cac mat ludi
duoc tao ra trén mat cit ngang va mat cat doc
cua thanh go.

Ludi dugce su dung cho cac md phong trén mat
cit ngang: xuyén tim (R) - tiép tuyén (T) bao
gdm 7.428 phan tir hinh tam gidc va trén mat
cit doc: xuyén tam/tiép tuyén - doc thd (L) bao
gém 6.404 phan ti hinh tam gidc. Cac ludi
duoc veé trén phén mém Gmsh - 2.4.2 va dugc
trich xudt dir lieu sang phan mém Matlab
phién ban R2015a dé chay mé hinh. Sir dung
kich thudc thanh g6 thyc té 1am kich thudc cua
hinh ludi. Kich thudc rong x day x dai cua
thanh gd 14 80 x 25 x 900 mm.

Hinh 1. So d6 thanh gd (a) dugc mé phong dudi dang ludi ciia mat cit ngang (b) va mit cat doc (c)
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Phuwong phdp kiém tra dp nhay ciia mo hinh:

Viéc phan tich do nhay (sensitivity analysis)
cia m6 hinh véi timg dit liéu dau vao 1a can
thiét khi xdy dung mot mo hinh toan hoc va
dd duoc Redman va dong tac gia (2017) thuc
hién bing k¥ thuat OAT (mdi lan mét nhan
t5) cho mo hinh sdy nay. Nghién ciru & day sé

ké thira cac két qua d6. Két qua cho thay khoi
lugng riéng 1a yéu té nhay nhét tic 1a c6 tac
dong 1on nhét dén sai s6 ctia d6 4am MC cudi
cung khi chay moé hinh véi cung mdt thoi gian
sdy. Cac yéu t6 c6 mirc do nhay tiép theo
dugc trinh bay theo thir ty giam dan trong
bang 3 dudi day.

Bang 3. Thir ty giam dén d6 nhay cia cac yéu t6 tac dong dén mé hinh

Cac yéu té

Thir tw giam dan cta dé nhay

Khéi lwong riéng co ban

1

Hé s6 khuéch tan &m theo chiéu xuyén tam

Hé s6 thdm dan khi theo chiéu xuyén tam

Hé sb déng nhiét trao ddi 4m C;

DPiém b&o hoa thé gb FSP

Hé sb thAm dén khi theo chiéu tiép tuyén

Do dm ban dau

Hé sb déng nhiét trao @i &m C4

Hé sb thdm dan khi theo chiéu doc the

Olo|N|lo|ga|~|W|N

Hé sb khuéch tan 4m theo chiéu tiép tuyén

-
o

Hé sb khuéch tan 3m theo chiéu doc the

—_
—_

Tbng do réng té& bao

-
N

Phwong phdp mo phong cia mo hinh:

Su mé phong duge thuc hién bang bo vi xir 1y
Intel Pentium st dung phan mém Matlab
phién ban R2015a. Thoi gian mdi lan chay
mé phong ciia mo hinh tuy thudc vao mat cit
ngang hay doc va van xé xuyén tim hay tiép
tuyén, trung binh khoang 40 phut. Thoi gian
chay mé hinh c6 thé giam xudng con 4,5 phut
néu dung Intel QuadCore i7860 va MATLAB
phién ban 201 1a.

Do chinh xac cua moé hinh dugc xac dinh béng
céch tinh toan sai s6 cia MC dau ra giita két
qué thye nghiém v6i mo hinh. Tinh toan sai s6
bang cach sir dung sai s6 binh phwong trung
binh gdc (RMSE). RMSE duoc tinh todn bang
cong thuc sau (Redman et al., 2017):

(M
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Trong do:

9¢- Gia tri dau ra MC cta m6 hinh & thoi diém t
y¢- Gia tri MC va nhiét d6 sdy ciia mé sdy thuc
nghiém o thoi diém t

n- Sé diém dit lidu roi rac

Do chinh xac cia mé hinh mé phdng thoi gian

sdy dén d6 4am MC 12% dugc tinh bang coéng
thirc (A. L. Redman et al., 2017):

|te _ r5|
Ey =—x 100
> fe 2)

Trong do:

E4.- Sai sb thoi gian sdy gitra dy doan cua mo
hinh va thuc nghiém (%)

t.- Thoi gian sdy thuc nghiém (gid)

t- Thoi gian sdy du doan cuia mé hinh (gid)
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III. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Sw mé phong qua trinh siy gé Keo tai
twgng trong 10 say quy chuin

Mb hinh toan hoc Transpore hai chidu sau khi
chay trén phan mém Matlab 2015a da mé
phong céc truong dién bién thay ddi hai chiéu
MC va nhiét d6 gé theo thoi gian sdy trén cac
d6 thi ¢ 4m va nhiét do. Céc hinh dnh dudi
day duogc trich xuét tir qué trinh chay mé hinh
cho mé phong vé truong MC va nhiét d6 sau
0, 63, 202 va 305 gid sdy. Vi hé s thdm dan
ctia gd Keo tai tuong tuong ddi cao nén téc do
sdy tir khi d6 4m trung binh ban dau 152,53%
vé FSP (25,28%) chi mat 202 gio. Tiép tuc sy
dudi FSP v& MC cudi 12%, dong luc chu yéu
1a sy khuéch tan, dé d6 4m gd giam hon 13%,
thoi gian mat khoang 100 gio. Piu ra cia mb
hinh da mé phéng dugc MC trung binh va MC
bé miat gd, nhiét d6 bé mat va nhiét do trong
tam cta gb 14 biéu hién rd rang giup ich rat
nhiéu cho cic nghién ctru khao sét cac ché do

Moisture

80

40

£
20 ot L?

Surface and Averaged MC

0 05 1 15 2
Drying time (hours) %1073

sdy gb ma khong can tiéu ton nhiéu cong stic
cho vi¢c thue nghiém.

Hinh 2 mé phong thoi diém bt dau say khi do
am trung binh cua g5 la 152,53%, nhiét 0 g5
bang véi nhiét do moi truong sdy (26,21°C),
chua c6 su chénh léch d6 4m va nhiét do gitra
bé mit va trong tdm gd. Ca 2 ludi cia trudng
MC va nhiét d6 déu dang dudi phang trén mat
cit ngang va c6 mau sic tuong dong tic 1a
chua ¢6 su khac biét vé& do 4m va nhiét do giira
céc Vi tri trén mat cit ngang tim gd.

Hinh 3 mé phong cac dir liéu d6 4m va nhiét
d6 khi sy 63 gio. Khi d6 d6 4m trung binh
ciia gd dat 50%, nhiét d6 bé mit va trong tam
g6 khong ¢6 su chénh l1éch dat xap xi v6i mirc
cai dat moi truong siy giai doan dau 1a 40 °C.
Ludi cta truong MC dd c6 sy thay doi hinh
dang chuyén sang mai vom cho thay sy chénh
léch MC 13 rét trén mat cit ngang. O cac vi tri
trén bé mat thanh gd c6 mau xanh duong thé
hién MC 1a thap nhat, trong tdm c6 mau vang
thé hién MC van con tuong dbi cao.

Temperature

)

(

¥ 80
&0
40

!
20 e L

G0

0 05 1 15 2
Drying time (hours) %107

Hinh 2. Céc db thi trich xuat tir qua trinh mé hinh mé phong dién bién MC va nhiét do
trén mit cat ngang thanh gd & thoi diém bat dau say
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Hinh 3. Céc db thi trich xuat tir qua trinh mé hinh mé phong dién bién MC va nhiét do
trén mit cat ngang thanh gd & thoi diém sau 63 gio sdy
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Hinh 4. Céc do thi trich xuat tir qué trinh mé hinh mé phong dién bién MC va nhiét do
trén mit cit ngang thanh g & thoi diém sau 202 gid sdy
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Hinh 4 mé phong céc dit liéu d6 4m va nhiét
d6 & thoi diém 202 gid v6i d6 4m trung binh
ciia gd dat diém FSP (25,28%), nhiét 6 bé
mit va trong tim gé khong c6 su chénh léch
dat muc cai dat moi truong siy giai doan sau
la 60°C. Lu6i MC ¢6 hinh mai vom thu nho
dan lai cho théy su chénh léch khong con 16n
(MC trong tam dat dudi 40%, MC bé mat dat 7
- 8%) va mau sic trong tim da khong con den,
vang ma chi con mot phan mau xanh 14.
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Dén hinh 5 ludi MC gan nhu dudi phéng (chi
con mot khoang rat nho nhé 1én & giita) cho
thidy xu huéng chénh léch MC trén mit cit
ngang c6 xu hudng giam rd rét trong sudt qua
trinh sdy. Hinh 5 mo phong thoi diém sdy cudi
clng (305 gio), gb dat do am trung binh 12%.
Ludi nhiét d0 cling khong thé hién su chénh
1&ch trong tAm va bé mit thanh g va van dang
duy tri 6 60°C.
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Hinh 5. Céc db thi trich xuat tir qua trinh mé hinh mé phong dién bién MC va nhiét do
trén mit cat ngang thanh gd & thoi diém sau 305 gio sy

Ghi chu: cac ky hi€u trén cac hinh 2, 3, 4, 5
gém Moisture 13 d6 am tai cc vi trj trén mit
cat ngang; Temperature la nhi¢t d¢ tai cac vi
tri trén mat cit ngang; Tén truc do thi: MC -
d6 am (x 100%), Thick - chiéu day gb, Width -
chiéu rong gd, Temp - nhiét d6 (d6 C), Drying
time - thoi gian sdy (giod); Surface MC 1a d
4m bé mat gd - duong lién xanh nhat;
Averaged MC 13 d6 4m trung binh g6 - duong
lién xanh duong; Surface temperature 1a nhiét
do bé mat - duong lién xanh nhat; core

temperature 13 nhiét do trong tdm - duong lién
xanh dam; Nhiét d6 kho cai dat - nét dut xanh
dam; Nhiét d6 udt cai dat - nét dat xanh nhat;
mau sic ludi MC thé hién gia tri giam dan cia
d6 4m theo tha ty mau den, vang, xanh 1a va
xanh duong.

3.2. Két qua danh gia mé hinh

Khi so sanh v&i két qua sdy thuc nghiém, thoi
gian siy mo phong trén ca mit cit ngang va
mit cit doc déu nhanh hon. Hinh 6 thé hién
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hai dwong d6 thi thoi gian say khi mé phong ly
thuyét trén mit cit ngang va khi sdy thuc
nghiém. D6 thi ndy minh hoa cho d6 chinh xéc
cua md hinh so véi thuc nghiém.

O giai doan sy tir khi d6 4m con twoi vé FSP,
hai duong dd thi nay cé su I¢ch nhau kha 16n,
sai s6 binh phuong trung binh géc (RMSE) la
25,95% d6 4m. Nguyén nhan c6 thé do ¢ giai
doan nay tdc do thoat am qua nhanh lam cho
viéc kiém tra d6 4m mdu trong mé sdy thuc
nghiém c6 thé gap sai s6 16n. Bén canh do,
viéc do hé sé thdm dan 16ng va khi cia gb ¢o
thé can dugc kiém tra mé rong thém dé ning
cao dd chinh xac hon cho mo6 hinh mé phong
giai doan nay véi dong luc thoat 4m chu yéu la
tham dén.

160

Nguoc lai, ¢ giai doan dudi diém FSP, hai
dudng dd thi nay rat tring khép nhau cho thay
d6 chinh xdc ciia mo hinh 1a rat cao, RMSE
chi 1,48% d6 4m. Tong thé ca qué trinh sdy tir
MC ban déu dén MC cudi cing c6 RMSE
dugc tinh toan 13 20,82% d6 am. Sai sb nay sé
duge khuyén nghi dé giam xudng bang cach
tiép tuc nghién ctru thém ca vé céc dir lidu du
vao ctia mo hinh, ca vé qua trinh thuc nghiém.
Két qua tinh toan Eg; 12 9,37% cho thiy sai sd
gitta dy doan cia md hinh véi thuc té thuc
nghiém vé tong thoi gian sdy 1a thap. Mic du
chi s6 RMSE chua tot nhung chi s6 Eg nay
cho thay strc manh phong doan dau ra cho thoi
gian siy cia mo hinh dang duoc ghi nhan va
ung dung rong rai.
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Hinh 6. So sanh din bién giam MC gitta mé hinh Iy thuyét va thuc nghiém

IV. KET LUAN

- Nghién ctru nay da xay dung dugc mo hinh
toan hoc mod phong qué trinh van chuyén am
va trao doi nhiét khi sdy gd Keo tai twong
trong 10 sy quy chuin. Véi da dang dic tinh
cua nguyén li¢u da do dugc mot cach ti mi,
chinh xdc ¢ nghién cuu trudc day lam co sé
dau vao nén dau ra ciia mé hinh cho két qua dy
doan tong thoi gian sdy twong d6i chinh x4c so
v6i thyc nghiém (sai s6 9,7%).
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- Chi trong thoi gian ngin, khoang 40 phut dé
chay mé hinh va c6 thé rat ngin hon vdi
nhitng loai may tinh ¢ cau hinh va bo vi xir Iy
cao thi cac dit liéu moé phong bang hinh anh
v6i nhiéu thong tin nhu do am bé mit va trung
binh cua g5; nhi¢t do moi truong séy cai dat,
nhiét d6 bé mit va trong tim gd kém theo hinh
khéi khong gian ba chiéu véi cac mét ludi gia
dinh cho céc vi tri trong mat cat gd da dua ra
nhitng quan sat cu thé dé dy doan qué trinh
sdy. Su mo phong nay di rut ngin rat nhiéu
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thoi gian va chi phi so vdi viéc nghién cuu
thuc nghiém trude day. Két qua chinh xéc cia
mé hinh budc dau dit niém tin 16n cho mot
phuong phap nghién ciru méi vé siy go.

- Su ké thira nén tang lap trinh mo hinh ¢6 sin
cho céc loai g6 khac mang lai két qua chinh
xac cho nghién ciru nay 1a co s& khoa hoc
vitng chic c6 thé ung dung cho cac nghién ctru
tiép theo vé sy nhiéu loai g & Viét Nam.

- Viéc 14y méu gb sdy trong khi thuc nghiém
mé say quy chuan véi so6 luong mau chi la 2

thanh c6 thé 1a 1y do dén dén giai doan sdy ban
dau tir g6 tuoi dén FSP ¢6 su chénh 1éch trong
d6i 16n vé dién bién giam am gitra mo6 hinh ly
thuyét va thyc nghiém. Can tién hanh mo rong
nghién ctru thuc nghiém dé danh gia va hiéu
chinh lai mé hinh 1y thuyét.

- Can nghién ctu thuc nghiém tiép theo dé
tién hanh viéc do nhiét do & cac vi tri trong
thanh g lam co so dé phan tich danh gia va
so sanh v&i qua trinh md phong trao d6i nhiét
cua mo hinh.
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