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NGHIEN CUU MO PHONG QUA TRINH SAY THOC TINH LOP DAY

STUDY THE SIMULATION OF THICK LAYER STATIC PADDY DRYING PROCESS

TOM TAT

Bai bao trinh bay nghién cu md phéng qué trinh séy théc tinh 16p day trong
thiét bi séy vi ngang bang md hinh dao ham riéng. Giai md hinh bang phirong
phap sai phéan va so sanh véi két qua thirc nghiém clia dé an CARD dé hiéu chinh
m0 hinh md phdng va st dung md hinh da hiéu chinh ¢6 d chinh xac cao danh
gia anh hudng clia ché do sdy la chiéu day 16p hat, thoi gian dao gi6, nhiét do, do
&m va tdc do tac nhan sdy nham xac dinh ché do sdy thoc i wu phuc vu cho viée
thiét ké va van hanh hiéu qua thiét bi sy thong dung nay clia Viét Nam.

Tir khéa: Mo hinh mé phdng, sdy thoc tinh 16p day, cong thic I6p méng, ché
d0 say, thiét bi sy vi ngang.

ABSTRACT

The article presents the research to simulate the static paddy drying process
in a flat bed dryer by a Partial Differential Equation model and solves the model
by the difference method and compares with the experimental results of project
CARD to correct the simulation model and then to evaluate the effects of drying
conditions as the grain thickness, air reversal time, temperature, humidity and
drying agent speed to determine the optimal paddy drying regime for the design
and efficient operation of this common dryer in Vietnam.

Keywords: Simulation model, drying thick layer paddy, thin layer formula,
drying regime, flat bed dryer.
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1. GIOI THIEU

Thiét bi sdy vi ngang duoc st dung rong rai & dong bang
song Ctru Long dé sdy thdc sau thu hoach vi chi phi dau tv va
van hanh thap, phu hop voéi diéu kién Viét Nam. Nghién ctu
dong hoc qua trinh sdy bang mé hinh mé phéng gidp viéc
thiét ké va van hanh hiéu qua thiét bj say nay.

Mo hinh sdy hat tinh 16p day da dwgc cac nha khoa hoc
thé gi6i nghién ctru va dwgc moé phéng nhu la sy tich hop
cla qua trinh sy cac I¢p méng xép chéng nhau theo chiéu
chuyén dong ctia khi sdy va dugc phan thanh: mé hinh Dao
ham riéng (Partial Differential Equation, PDE), m6 hinh
Logarit va md hinh D6 &m can bang; trong d6 mé hinh PDE
cho két qud mé phéng chinh x4c nhat nhung tinh toan
phtrc tap nhat. Cac md hinh PDE khac nhau chll yéu la &
cong thirc sdy hat Iép méng dugc st dung trong md hinh.
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D6 Thai Son

Séy hat l6p day khac vai sdy I6p méng/hat tran & chd co sy
hoi &m cua I6p hat phia trén va si xép chong Ién nhau clia
hat, dan dén két qua du doan (thoi gian sdy) bang mo hinh
ludn khéc vai két qua thwe nghiém va sw khac biét nhiéu/it
ty thudc cong thirc sdy I&p méng duoc dung [7, 8, 9, 10].
Céac nghién clru trong nwéc gom nghién cliru thuwe nghiém
CARD [1] va nhitng nghién ctru ttnhg dung md hinh dao ham
riéng PDE danh gia &nh hudng don 1é clia cac diéu kién sdy
théc trong thiét bi sdy vi ngang [2, 3, 4, 5]

DE mo phdng chinh xac qua trinh sdy thdc trong thiét bi
sdy vi ngang can nghién ctu tdng hop cac budc clia qua
trinh mé phdng, bao gom:

1) Lwa chon m6 hinh mé hinh sdy lép day va dang cong
thirc sdy théc I16p méng duoc tich hgp trong mé hinh dé
mo phdng quéa trinh sdy dat do chinh xac cao;

2) Giai md hinh md phéng v&i mot sd cong thic 16p
mong da dwoc cong bd & diéu kién khao sat cla du an
CARD [1] @€ Iwva chon cong thirc 16p méng cé dang dwong
cong sdy cac l6p théc mong phu hop;

3) Hiéu chinh cong thirc I6p méng & diéu kién sdy CARD
va so sanh voi két qua thwc nghiém CARD danh gia do
chinh x4c mdé phéng qua trinh sy théc tinh 1&p day;

4) Sir dung mé hinh PDE d& hiéu chinh dé nghién ctu
danh gia nam thong s6 ché do sdy théc tinh 16p day la chiéu
day 16p hat, thoi diém dao gio, nhiét do, dé 4m va téc do
khi sdy, tlr do rat ra cac diéu kién sdy thoc téi wu, va

5) Kiém dinh ché do sdy théc toi wu vira dwgce xac dinh.
2.GIAI QUYET VAN BE
2.1. Lwvachon mé hinh m6 hinh sdy l&p day

Trong cac md hinh mé phéng qua trinh sdy nay thi mo
hinh PDE cho két qua mo6 phéng duwdng cong sy va nhiét
do vat lieu sdy chinh xac nhat [8] nén duoc lva chon. M6
hinh PDE dwoc xay dwng véi cac gia thiét sau [7]:

- Gradient nhiét do trong hat la khéng dang ké.

- D&n nhiét, dan 8m tir hat nay dén hat khéc dugc bd qua.

- Thiét bi sdy duwgc cach nhiét hoan hao va bé qua lvgng
nhiét tich tu trong I16p cach nhiét.

- Bién thién nhiét do va dé am cua khi sdy theo thoi gian
la khong dang ké so véi theo chiéu day I6p hat

oT, oT, oH  oH
—<<—).

(<<,
or oX Ot OX

- B0 chinh xac ctia cong thirc dd &m can bang coi nhu

da biét.
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M6 hinh dao ham riéng PDE dugc xay dung tir ba
phuong trinh can bang entanpy cla khi sdy, entanpy cla
hat, am dung clia khi sdy cho |&p mong khao sat dx, cong
thirc sdy I6p méng (4) dwgc st dung la cong thirc dang
Page, c6 dang sau [11]:

e 0T,

o, h
RN, S— g 1
ox vapa(ca+ch)( ‘ g) v, ot @
aT, h
- B 2 T -T
ot (178)(ppCp +pprM)( : g) @)
_ |:hv + C'v (Ta - Tg ):|pava 8_H
(17.9)(pp(:p +ppCWM) OX
oH__ e oH py(-¢) oM 3)
ox v, ot p,v, ot
MR=1"Me _ oipoxt") “

M, -M,

Vi cac thong s6 nhiét vat ly cdia théc dwgc xac dinh nhu
sau [10]:

t  Thoigiansdy, h X Chiéu day I6p hat, m
T. Nhiét dé6 khong [T, Nhiétdo tuyétdoi, K
khi, khi sdy, °C

v, Toc do cta khéng |H

khi, khi séy, m/s kg/kgkk

Nhiét d6 cta théc, |M,, D6 am dau cla thoc,

°C decimal d.b.

RH Do am twong d6i clia khong khi, decimal, (5)
RH = 101,3H/(0,26189.p,.+ H.p,.),

Pys Ap sudt hoi bdo hoa, kPa, (6)
P.s= 0,1.exp(27,0214 - 6887/T . —
5,31In(T,,/273,16)

c, Nhiét dung riéng khong khi, J/kgK, (7
c,= 1009,26 - 0,0040403T, + 6,1759.10"T 2-
4,097.107T,2

¢, Nhiétdungriéng hoi nuéc, J/kgK, (8)
¢,=1,883.10°-1,6737.10'T, + 8,4386.10T 2-
2,6966.107T,2

P, Khoilvgng riéng ctia khong khi, kg/md, 9)
p,=101,325/(0,287.T...)

D0 dm clia khong khi,

T

g

U, DO nhdt ctia khéng khi, kg/ms, y, =1,691.10° (10)
+4,984.10°%T,- 3,187.10"'T,2+ 1,319.10™T 2

h, Nhiét &n héa hoi, J/kg, (12)
h, = 2,503.10° — 2,386.10%(T .- 273,16);
Vi 273,16 < T,,,< 533,16

¢, Nhiétdung riéng cla thoc uat, J/kgk, (12)
C, = Cy + €M = 1109 + 4168.M

P, Khéiluong riéng ctia déng théc, kg/m?, (13)
p, =508,5+202,72.M

€ D0 rdng cliadoéng thdc, decimal, (14)

€=0,6455-0,2303.M
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h, Hé s6 truyén nhiét thé tich, J/m3K.s, (15)
h,=0,2755.¢,.G.(2r,.G/ Y, *** a, €

r, Buong kinh twvong dwong cla hat théc, lay
bang 0,00457m [8]

a, Dién tich bé mat cia mot me thdc, 14y bang
1200 + 140 m*/m?

G Lwu lvgng khéng khi trén mot don vi dién
tich, kg/m?s

M. D06 dm can bang cla théc, decimal d.b, tinh
theo céng thirc Henderson (1952) [8]:

A
In(1-RH
Mg = [ij M (16)
100 )| C(18.T, +4917)

vGi C va N la cac hang s6 phu thudc vat liéu, véi thoc:
C=-7,87.10° vaN=2,088

Va diéu kién bién duwgc lay theo diéu kién khao sat ctia du
an CARD [1] (bang 1)dé cd thé so sanh két qua md phdng vai
két qua thuc nghiém va dé xudt diéu chinh mé hinh.

Bang 1. Cac thong s6 ché dd sdy khao sat clia CARD [1]

1T Mé 4 Mé5 Mé7 Mé8
1 | Diéu kién sdy 43°C, 43°C, 50+43°C, | 50+43°C,
¢6daogio | codaogio |0daogio | kodaogio
2 |Khéi lwgng théc 606 803 851 586
truoc sdy, kg
3 | Khai lrgng théc sau 434 556 620 486
sdy, kg

4 | Do &m do sau sy %| 13,65/15,81 | 13,53/15,65 (12,49/14,2712,64/14,47
(wb/db)

5 [P &m tinh trudc sdy| 61,704 67,03 56,84 38,022
(%, dh)
6 | Chidudaylopthée,m | 0,246 0,397 0,405 0,249
7 | Leulwong khisdy,m¥s| 0,80 0,82 0,82 0,82
8 |Thoi diém dao gi6,| 7,00 9,00 9,00
sau gio
9 |Khdi lvgng riéng| 616 530 525 588

thdc udt, kg/m?

2.2. Chon cbng thirc I6p méng

Mo hinh sdy hat néng san I&p méng néi chung, théc néi
riéng, dugc chia thanh ba dang:

- Cac mé hinh ly thuyét khuéch tan,

- Cac m6 hinh ban thyc nghiém,

- Cac mo6 hinh thyc nghiém.

Cac mo hinh khuéch tan duwoc st dung dua trén gia
thiét qua trinh truyén am trong hat théc la qua trinh
khuéch tan dm léng (Cihan va Ece, 2001; Kahveci va cac
dong su, 2003; Cihan va cac dong su, 2007, 2008 [9]). Tuy
nhién, cac md hinh dang nay thuong phttc tap va khdng
phu hgp véi nghién clu van hanh. Cac mé hinh thyc
nghiém hodc ban thyc nghiém dwa trén viéc don gidn héa
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I0i giai tong quat dinh luat 2 cla Fick d€ mé phdng qua
trinh sdy hat theo I6p mdng [7]. Cac m6 hinh loai nay c6 uu
diém co ban la dé &p dung, nhi mé hinh ctia Agrawal va
Singh (1977), Wang va Singh (1978), Basunia va Abe (1998),
Chen va Wu (2001), Hacihafizoglu va cac dong sv (2008) [9].
Vi s m& roéng pham vi ap dung cla cac cong thic thyc
nghiém bi han ché nén nghién cru nay st dung ba cong
thirc s@y théc 16p moéng dang Page [7] r6i gidi mo6 hinh PDE
dé lwa chon cong thirc I6p mong phu hop.

Cong thirc 16p moéng (4) ctia Agrawal va Singh [7] c6 cac
hé s6 X vaY nhv sau:

X=0,02958 - 0,44565 RH + 0,01215.T, (17a)

Y =0,13365 + 1,93653.RH — 1,77431.RH? + 0,009468.T,

Céac hé s6 X va Y trong cong thirc (4) ciia Wang va Singh
[7] nhu sau:

X=0,01579 + 0,0000176 T, + 0,078867.RH

Y =0,6545 + 0,002425.T, + 0,078867.RH

Cac hé s6 X va Y trong cong thtic (4) clia Basunia va Abe
[7] nhv sau:

X=0,0139402 + 0,00002044.T, + 0,0158462.RH

Y =0,558983 +0,001772.T, + 0,196982.RH

V6i thoi gian sdy duoc tinh bang gio cho cong thic
Agrawal va Singh va bang phut cho céng thirc Wang va
Singh, va cdng thirc Basunia va Abe.
2.3. Giai hé phuong trinh pde (1) + (4) bang phuong phap
sai phan theo chiéu day 16p hat (x) va thoi gian séy (t) két
hop véi cac cong thirc nhiét vat ly (5-16) véi cac diéu kién
dau va diéu kién bién [1] d& chon cong thic I16p méng co
thé mo phang quy luat sdy cac lop théc trong sdy thoc tinh
I6p day.

Hé phuwong trinh sai phan cé dang:

t+At
h

= - 2 T -7
i Vapa(ca"‘CVHlHM)( all 9

(17b)

(17c)

t+At)
i

t+At

X |; p,v, Ot}
oM

t
= (- |\/|e|i‘).(—x|it Y .t”*l).exp(—x|it ' )

ot |

S dung diéu kién sdy clia mé 8 [1], gidi hé phuwong trinh
sai phan v6i buéc thoi gian At = 15 pht va buéc chiéu day
Ax =0,02m lan lwgt v6i cong thirc (17a), (17b) va (17c) xac
dinh duwoc thoi gian sdy la: 4,75h véi (17a), 2,25h voi (17b)
va 8,85h voi (17¢) so voi két qua thuc nghiém CARD la 7,20h
cho thdy khéng cé cong thirc I¢p mdng dé md phdng
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chinh xac qua trinh sdy théc tinh I6p day. Cong thiic
Agrawal va Singh duwgc chon vi n6 cho dang dudng cong
sy cla cac l6p thoc phu hop quy luat hon ca [2, 11].

Gidi gidi hé phuwong trinh sai phan véi cdng thirc (17a)
voi diéu kién sdy mé 8 xac dinh duwgc cac nghiém M(xt),
Ty(x.t), Ta(xt), H(xt) thé hién trén cac hinh 1, 2, 3, 4. Tu
treong do &m M(x, t) dé dang xéac dinh dd &m trung binh va
thoi gian sdy/mé (t, = 4,75h) cling nhw chénh léch d6 dm
I&n nhat gitta cac I&p thoc cudi mé sdy (AM,,,, = 4,32%, thé
hién chét lvong qua trinh séy). Tl treong nhiét do T,(xt)
xéc dinh duoc nhiét d6 I6n nhat ctia théc Ty, = 48,91°C dé
so sanh véi nhiét do chuyén thai gion - déo gay niit gdy gao
clia théc va nhiét do khi sdy T, di ra I6p hat trén cung
(0,25m) dung dé xac dinh t6n that nhiét do khi sdy mang di.

gO.S ——0.01m
gg:: K : \ —=—0.07m
E 0.2 ’\A.;\\_\ : 0.15m
w 0.1 ; 0.21m

0 ——0.25m

) 2 4 6
Thi gian sdy, h

Hinh 1. D9 am cc Idp thdc

060 —e—0.01m
3

-540 g ~—3—0.07m

T

S g 2 A 0.15m
<20

= 0.21m
=

<0 ——0.25m

0 6

2 4
Thei gian sdy, h
Hinh 2. Nhiét dé cac 16p théc

060 ~——0.01m
.‘3_40 0——‘>¢ ~= - ~——0.07m
= — o / 0.15m
3.20 0.21m
=

z, —+—0.25m

0 6

2 4
Thi gian sdy, h
Hinh 3. Nhiét do clia khi séy

0,0205 —— 0.01m
%ﬂ 0,02 —il— 0.07m
iy
& 0,0195 0.15m
E 0.019 0.21m
= ,
(T
%D 0,0185 ——0.25m
= 0] 2 4 6

Theoi gian sdy,h

Hinh 4. Dung am ctia khi sdy
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2.4. Hiéu chinh cong thic I6p méng (17a)

Su chong chét cla hat trong 16p day da lam giam dién
tich ti€p xdc bé mat hat voi khi sdy, su ti€p xdc thic té xay
ra trong 16 rd € nén nghién ciru [2] d& hiéu chinh bé mat
riéng a, thanh £.a, dé€ diéu chinh hé s6 tda nhiét thé tich h,
(céng thirc 19), va hiéu chinh cuong do bay hoi qua hé s6 X
trong céng thirc (17a) thanh €.X (cong thirc 18).

X, = (0,2985 —0,44565RH + 0,01215.T,).€ (18)

h,. = 0,2755.¢,.G.(2r,.G/ p,)**a, € (19)

Két qud xac dinh thoi gian sdy cho b6n mé sdy véi cong
thirc Agrawal va Singh (4a) chwa va da hiéu chinh X va h,
(céng thirc 18, 19) & cac diéu kién sdy CARD (bang 1) cho
b6n mé sdy dugc téng hgp trong bang 2. So véi két qua
thyc nghiém CARD mé hinh PDE véGi cong thirc 17a chuwa
hiéu chinh cho két qua dy doan thai gian sdy gidm tir 30,6 +
41,9%, con v&i mo6 hinh da hiéu chinh thi thoi gian sdy PDE
dy doan sai khac rat nhé (0,43 + 6,25%), du véi diéu kién
thoi tiét nong dm (thang 7) hay lanh khé (thang 12). Két
qua nay cho thay cong thirc hiéu chinh (18), (19) la hop ly
va chinh xac va md hinh PDE da hiéu chinh c6 d6 chinh xac
cao co thé sir dung dé nghién clru danh gia anh hwédng cta
céc diéu kién say.

Bang 2. Tong hop thoi gian sy thuc nghiém va két qua hiéu chinh mé hinh
PDE

| Kétqua

Mé4 Mé5 Mé7 Mé 8
t;, 1 | Sais6 |t h | Saish |ty h|Sais |ty Ny Saisd
1 |Thuc nghiém|10,67| - |[115] - [110| - |[7,20
CARD
2 |Mdhinh chua| 6,20 |-41,9%| 7,7
h/chinh
3 |M6 hinh d&|10,75{0,75%|12,25|6,25% | 11,25|2,27% | 7,25 0,69%
h/chinh’
4 |M6 hinh d&|10,53{1,28%|11,550,43% | 10,75 |-4,55%| 7,0
h/chinh®
3. DANH GIA ANH HUONG CAC BIEU KIEN SAY

C6 nam thong s6 chinh anh huwéng dén sdy tinh 16p day.
Viéc danh gia dugc thie hién dua vao truong dé dm M(x,t)
dé xac dinh thoi gian sdy/mé, chénh léch do am cuc dai
AM 4, Va nhiét do 16n nhét cla hat T, dé danh gia chat
lvgng qua trinh say.

3.1. Chiéu day lép hat

Chiéu day I6p hat la théng s6 tric ti€p anh huéng dén
nang suat sdy. Két qua nghién clru anh huéng clia chiéu
day I6p hat dén thoi gian sdy va chénh léch dé 4m AM,,,, &
diéu kién sdy CARD dugc téng két trong bang 3.

Bang 3. Két qua giai md hinh PDE khi tang chiéu day I6p hat

-33,0%| 7,63 |-30,6%) 4,75 |-34,6%

-2,8%

Mé | Loaithdc | Chiéuday | Paogio | Thoigian | Chénh léch &m
hat sdy Max
Théc uét, 0,25m sau 7h 10,75h 6,36 %
4 |doamdau | o050m | sauvh | 1633 2,92%
61,7%d.b. [0 50m khéng
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Thocratuét] 038m | saudh | 1225h 8,06%
5 | nhiduhat | 060m | saoh | 17,3%h 3,64%
xanh,d0am o 6om | khong | 12,830 3897%
dau 67%

Thécuét, | 0405m | sauSh | 11,25h 7,76%
7 |dodmdau | 060m | saudh | 1633h 6,05%
56:8%db. [ oom | khong | 120 23,95%
Thoctdt it | 025m | khong |  7,25h 2,00%
8 | tapchdt, | 050m | khong | 9,25h 15,01%
doamdau [ osom | sau7h | 12,33 3,67%
38% d.b.

Say théc t6t (mé 8), khi tang chiéu day théc tir 0,25m Ién
0,5m (tang 100%) thi thoi gian sdy khong dao gi6 la 9,25h
(tdng 27,6%), chénh léch d6 &m AM,,,, tdng manh (15%),
con néu c6 dao gié thoi gian sdy la 12,33h (tang 70%)
nhung chénh léch d6 am AM,,,,, tAng khdng dang ké (3,67%
S0 vGi 2,09%), cho thay tang chiéu day két hgp véi dao gio
sé ting duoc cong sudt sdy ma van bao dam chét lvong
qué trinh say.

Say thoc rat w6t (mé 5) day 0,38m, c6 dao gio, khi tang
chiéu day I6p thoc sdy 0,6m (tang 58%) thi thoi gian sdy
cling tdng 41,5% nhung chénh léch d6 am gitra cac lop
thdc lai gidam (AM,,,,, = 3,67% so v&i 8,96%). Néu khéng dao
gi6 thi thoi gian sdy chi tdng nhe (tang 4,7%) nhwng chénh
léch d6 am AM,,,, clia thoc sy rét 16n (38,97% so vai 8,96%)
va l6p thoc duéi day thiét bi thi bi qua sdy (11,41%) con
thdc & 16p trén thi van rét wét (50,38%).

Tang chiéu day I6p hat Ién nita thi thoi gian sdy tang
twong tng; cu thé véi mé 7 néu tang chiéu day I6p thdc tir
40,6cm [én 60cm (tang 47,8%), dao gid sau 9h thi thoi gian
sdy tang 47,7% ttc la tdng chiéu day dén 60cm sé khong lgi
vé thoi gian sdy (déu tang 47,7%) voi chénh léch dé am
AM . = 6,05% (gidm mét chut so véi 7,76%);

Vi vay khi tdng chiéu day I6p thdc sdy (50 - 60cm) dé
tang nang suét sdy thi phai dao gié méi dam bao chat
lwvgng thoc say.
3.2. Thoi diém dao gié la thong sé quan trong nhat anh
hwang dén chat lvgng qua trinh sdy thdc tinh 16p day (thé
hién qua AM,,,). K&t qua md phong PDE véi thoi diém dao
gi6 theo diéu kién sdy thuc nghiém CARD dugc téng két
trong bang 4.

Bang 4. Chénh I&ch d6 4m va thdi gian sdy PDE va két qué thuc nghiém CARD

Két qua Mé4,ddo | Mé5,ddo | Mé7,dao |Meé8, khong
CARDvamd| gi67h gi69h gi69h daogio
PhONGPDE | kst | sai | Kt | Sai | Két | Sai | Két | Sai
qud | khéc | qua | khéc | qud | khdc | qud | khéc

Thye nghiém
CARD

Thoi gian sdy (1067 | - [115 - 11,0 - 1720
mé, h
P6 am cudi, | 15,81
%d.b.

15,65 14,27 14,47
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M6  hinh

PDE

Thoi gian sdy | 10,75 | 0,75% | 12,25 | 6,25% | 11,25 |2,27% | 7,25 |0,69%
mé, h

p6 am cudi, | 15,83 |0,13% | 15,68 |0,19% | 14,35 |0,56% | 14,58 | 0,76%
%d.h.

Chénh 1éch|6,36% 8,96% 7,76% 2,09%
AM,,

Nghién cttu thoi diém dao gié khac nhau khi tang chiéu
day lop hat 1én 50 + 60cm dugc téng két trong bang 5 tir
d6 xac dinh thoi diém dao gid t6i uu

Bang 5. Két qua giai mo hinh PDE khi thoi diém dao gi6 thay doi

Thoidiemdao | o g | ogn | gy | on | 10n | KON
gié dao

Mé 4

moi | AMmax 6,01%| 3,25% | 1.58% | 3,54% | 6,97%

D=SkmTgiansdy| - | 16h |16,33h| 16.5h | 165h | 16,250

Mé5

méi | AMmax |11,05%|7,55% | 4,49% | 2,79% | 3,64% | 6,01%

D=60cmTgiansdy| 16,Lh |165h| 17h |17,25h|17,25h|17,25h

Mé7

moi | AMmax 9,37%| 6,77% | 5,05% | 6,05% | 8,64%
D=60cmTgiansdy| - 16h |16,25h|16.25h|16,25h| 16h

Mé8

méi | AMmax | 3,59% [2,29%| 3,67% | 7,37% 15,01%
D=50cmTgian sdy| 125h |12,5h| 125h|11,75h 9,25h

Nhu vay, nho két qua chénh léch d6 am cac I6p thdc
cubi mé sdy AM,,,, clla md phéng PDE véi cac mé sdy nang
sudt cao co chiéu day lop hat tir 50cm dén 60cm, thoi diém
dao gi6 t6i wu duogc xac dinh la & khoang gilta thoi gian
say/mé.

3.3. Anh hwéng ctia nhiét do khi say

Nhiét do khi sdy c6 anh hudng manh dén thoi gian say
va chét lvgng thdc sdy, tang nhiét dd khi sdy lam giam thoi
gian sdy nhung lam nhiét do hat Ty, cao hon nhiét do
chuyén thai gion déo ctia thdc (T, & 1an can 43°C [6]) s& lam
théc bi nit gdy manh. Két qud moé phdéng PDE theo diéu
kién sy CARD xac dinh duoc treong nhiét do hat Ty(x,t) va
Tymax duroc thé hién trong bang 6.

Bang 6. KEt qué xac dinh T, theo md phdng pde véi diéu kién séy CARD

M&sdyvaKétqud | Meé4 | Mé5 M&7 Mé8
Nhiét d khi sy, °C 13 43 | 50(1h)/43 | 50(1h)/43
ThoigiansfyCARD,h | 1067 | 115 110 720
Thoigiansiypde,h | 1075 | 12,25 11,25 725
AM,,,db. 636% | 896% | 7.76% 2,09%
T, C 1260 | 4284 12,9 4531

Trong thi nghiém CARD dé tang nhiét do khi sdy @ mé 7
va 8 1én 50°C trong gio dau tién, @ mé 7 thoc cé dd dm ban
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d?u cao (56,8%) thi nhiét do cao nhét clia thoc Ty, = 42,96°C
van nhé hon nhiét do chuyén thai, nhung & mé sdy 8 thac
tot c6 do &m ban dau thap (38%) thi Ty, = 45,3°C d& vuot
gua nhiét dod chuyén thai. Nhw vy, mé phong PDE gilip xac
dinh duoc T, va da chi ra giai phap tang nhiét do khi sdy
la nén hay khéng nén. Banh gia anh huéng cda nhiét do
khi sdy véi mé sdy 5 méi c6 I6p hat day 60cm, dao gio6 téi uu
sau 8h cho két qua trong bang 7.
Bang 7. Anh huang clia nhiét do khi séy véi mé sdy 5 méi

Diéu kién sdy Théc day D =60cm, Do gid sau 8h,
Do 4m dau M, = 67%
Nhiét do khisay,°C | 43 50(1,5h)&43 | 47(2h) &43
Thoi gian sy, h 17,25 16,75(-39%) | 16,92 (-1,9%)
Ay % 279 301 33
| Tomao °C 42,84 4441 4358

Nhu vay véi sdy théc tinh 16p day chi nén st dung khi
sdy ¢6 nhiét do & lan can nhiét dé chuyén thai 43°C, giai
phap ting nhiét do khi sy dé giam thai gian sdy 1a khéng
hiéu qua vi thoi gian sdy chi giam it (tir 1,9% dén 3,9%)
nhung lai lam phtc tap van hanh va lam tang nirt gdy gao
vi nhiét do T, (44,4°C; 43,6 °C) vuot qua nhiét do chuyén
thai ctia théc [6].

3.4. Anh hwéng ctia dd 4m khi sdy

D0 dm cua khi sdy (la khoi hoa tron vai khéng khi ngoai
moi treong) do dung dm cda khéng khi quyét dinh vi
khong khi la thanh phan chad yéu clia khi sdy. Biéu kién thoi
ti€t am/kho6 anh hudng dén dung am cua khi sdy nén anh
huéng dén thoi gian say, thoi tiét kho lam thoi gian sdy
gidm va nguoc lai sy trong mua mua thoi gian sdy sé bi
kéo dai.

Bang 8. Anh hudng clia dung &m khi sy

Mé sdy & Mé4 Mé5 Mé7 Mé8
Thoi giansay, hi ¢ | Saisd |t | Saist | ty,h| Saisd |te,h| Saiso
Thucnghiém CARD 1067 - |115] - |1L0| - {720

Mo hinh PDE  [10,750,75% |12,25|6,25% | 11,25 | 2,27% | 7,25 |0,69%

thang?

Mo hinh PDE  {10,53 |-1,28%11,55|0,43% | 10,75 (-4,55% | 7,0 {-2,8%

thang12

Saikhéct,, do | 0,22 [2,06% | 0,70 |6,00%] 0,50 | 455% | 0,25 |3.47%
dung am

Két qua xac dinh thoi gian sdy clia mé hinh PDE & thoi
tiét mba mua thang 7 (cé dung dm H = 20g/kgkk) va mla
kho thang 12 (cé dung &m H = 16g/kgkk) dwoc tong hop
trong bang 8. Chénh léch thai gian sdy do dé am khi sy
am/kho lon nhat la 12 0,7 gio (clia mé 5) va nhd nhat 14 0,22
gi® (cia mé 4) so véi thoi gian sdy thuc nghiém
3.5. Anh hwéng ctia téc do khi sdy

T6c dd khi sdy anh huéng dén thoi gian sdy va chat
lwvong qua trinh sdy. Trong sdy théc tinh 16p day khi sdy thoi
xuyén qua cac 16 rdng gitta cac hat, vai lvu lugng khi sdy
khong déi hat cang kho 16 rdng gitta ching cang tang va
t6c do khi sdy théi qua lop hat cang giam.
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St dung mo6 phéng PDE khao sat anh hwéng clia toc
do/lvu lwgng khi sdy cho mé sy 5 theo diéu kién sy thuc
nghiém CARD (thoc sdy day 40cm, dd 4m dau vao 67%, dao
gi6 sau 9h, khi hau kho) duwoc tong két trong bang 9.

Bang 9. Anh huang clia téc do/ leu lrong khi sy mé séy 5

Luu lugng, m¥/s 0,902 0,82 0,738 0,615
(+10%) | (100%) | (-10%) (-25%)
Pao Ly h 10,5 11,55 12,91 1483
gi6 9h (:9.1%) | (100%) | (+1L77%) | (+28.4%)
MM, %0 9,41 13,10 12,99 10,42
Toivu [tg,h 12,33 13,0 13,67 14,83
o, % 1043 9,32 7,80 4,77

RG rang t6c do khi sy c6 anh hwéng ro rét dén thoi gian
sy, téc do khi sdy cang cao thi thoi gian sdy cang giam va
nguoc lai. O diéu kién sdy CARD cGia mé 5 thi khi t6c do
tang/giam bao nhiéu % thi thoi gian sdy cling gidm/tang
tvong (’ng. K&t qua téng két trong bang 9 chi ra rang dao
gi6é & diéu kién tdi vu (sau 7 gio) thi chi can sy v6i luu
lvong 0,615m3/s (giam 25% so voéi CARD) sé dwgc chat
lvgng thoéc sdy dong déu nhat, du thoi gian sy bi kéo dai
tvong tng (thém 28,4%,) Ién dén 14,83h.

4. KET LUAN

Nghién ctru md phéng qua trinh sdy thoc tinh [6p day
da lva chon va gidi mé hinh PDE bang phuong phap sai
phan hitu han theo diéu kién sdy thuc cla dv an CARD, da
phan tich lya chon cong thic I6p méng Agrawal va Singh
tich hgp trong md hinh PDE va hiéu chinh hé s6 truyén
nhiét thé tich va téc do sdy theo dd réng € cho két qua du
doan thoi gian sdy PDE v6i dd chinh xac cao, sai s6 thoi
gian sdy l6n nhat chi la 6,25% so v&i két qua CARD.

S¢ dung md hinh PDE da hiéu chinh danh gia anh
huwdng cla diéu kién sdy khac nhau dén thoi gian sy, chat
lwvgng théc sdy clia qua trinh sdy thoéc tinh 16p day. Tang
chiéu day l6p hat 1én 50cm, téi da la 60cm, c6 dao gid la cé
lgi v& nang sudt, thoi gian sdy 1an chét lwvgng thoc sdy. Mo
phdng PDE da xac dinh dugc thoi diém dao gid toi vu la &
gilta thoi gian sdy/mé cho cac mé sdy nang suét cao co
chiéu day l6p hat tlr 50cm dén 60cm. Cac thong sd nhiét
d6, dé am va téc do khi sdy cé anh hwdng khac nhau trong
mo hinh sdy nay. Nhiét do khi sdy thich hgp chi nén & lan
can 43°C dé tranh gdy nit hat. Anh huwéng ctia do 4m khi
sdy trong sdy tinh I6p day la khéng 16n, chénh Iéch thoi
gian sdy do d6 am khi sy kh6/am lén nhét 1a 0,7h. Téc d6/
lvu lwgng khi sdy c6 anh huéng ro rét dén qua trinh sdy
nay, téc do khi sdy cang cao thi thoi gian sdy twong (*ng
cang gidm va nguoc lai.

M6 hinh PDE dé hiéu chinh c6 d6 chinh xac cao dwoc
dung dé xac dinh cac diéu kién say toi wu cho qua trinh sdy
théc trong thiét bi sdy vi ngang va can thyc nghiém cac
diéu kién say t6i wu do md phdng PDE xac dinh dé hoan
chinh nghién ctru.
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