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UNG DUNG PHUONG PHAP B0 THI XAC BINH THO1 GIAN

SAY PHAN HOA

APPLICATION OF GRAPHICAL METHOD TO DETERMINE THE DRYING TIME

TOM TAT

Bai hao (ing dung phuong phap db thi dé xac dinh thoi gian sdy. Phuong
phap ndy c6 déc diém don gian, dé thuc hién va sir dung dé xac dinh thoi gian séy
50 v6i cac phuong phap khac véi sai s6 chdp nhan dugc. Tinh ton theo phuong
phap nay d6i véi vat liéu la phan hoa cho thay két qua sai [éch so véi thyc nghiém
khoéng 14% vaso véi phrong phép tuong tw 1a 8%.

Tir khéa: Phuong phap do thi, thoi gian sy.

ABSTRACT

This paper introduces the application of graphical method to determine the
drying time. It is simple method, easily to use than other theory methods and
discrepancy acceptable. The results of this method with bee pollen as material
for drying process show that the discrepancy is 14% experimental and 8% with
similar method.
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1.DAT VAN BE

Khi tinh toan qué trinh sdy (QTS), van dé xac dinh thoi
gian sy (TGS) la rat quan trong va n6 gilp cac nha thiét ké
c6 thé dua ra dwoc cac diéu kién va qua trinh phi hop dé
dat dwoc yéu cau vé cong nghg, chat lvgng san pham sdy
va dac biét la t6i wu vé qua trinh van hanh. Pa cé nhiéu
nghién ctru dé nham dua ra cac phrong phéap xéac dinh TGS
sao cho chinh xac, phu hgp v6i tinh toan va cong b trong
thoi gian qua, nhung con phtc tap va chua thyc sy tién
dung trong thuc té. V& mong mudn gi6i thiéu thém mot
phuong phap dé xac dinh TGS, bai bao nay trinh bay noi
dung clia phuong phap d thi xac dinh TGS do A.Z Sahin va
I.Dincer gidi thiéu trong [4, 5]. Phvong phap nay co uwu
diém la don gian va dé str dung véi sai s6 chap nhan duoc.
2.CO SO CUA PHUONG PHAP DO THI XAC BINH TGS

A.Z Sahin va l.Dincer [4, 5] trong da trinh bay mot
phuong phap db thi dé xac dinh TGS. Noi dung clia phrong
phap dwa vao nghiém giai tich chinh xac ctia qua trinh
khuéch tan &m theo dinh luat Fick duoc ldy tvong tv nhw
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nghiém ctia qué trinh dan nhiét theo Fourier. Theo huéng
do, pham vi nghién cru duoc cac tac giad gidi han doi voi
tiéu chudn Bi truyén chét B,, ndm trong khoang tr 0 dén
100 (day ciing la pham vi phd bién cho céac d6i twong vat
liéu sdy théng thuwong). Mot so gia thiét khi tinh toan theo
phuong phap nay bao goém:
- Cac tinh chat nhiét vat ly clia vat liéu khong doi.
- B6 qua anh huéng clia truong nhiét do dén truong
do am.
- Khuéch tan 8m chi xay ra mot chiéu.
Lac nay phrong trinh vi phan khuéch tan duoc biéu dién
duwoidang (1) va diéu kién don tri duoc viét duéi dang (2):
MR MR
D—F ="+ 1)
X ot

MR(x,0) = L% = o;-o% —B,MR(+R,7) (2)

O day, D (m?/s) la hé s6 khuéch tan 4m cla vat iéu; B,
(m/s) 1a hé so trao doi chat; R (m) 1a kich thudc xac dinh, doi

s oa 2 N M-M
v6i tdm phang R = 1/2 chiéu day va MR = v =

la do

i ch

chtta &m khong thit nguyén véi M, M; (kg/kgVLK) 1an luot la

dd chira &m can bang va do chira &m ban dau clia vat liéu.
Nghiém cuda (1) voi diéu kién (2) da duoc giai va viét

nhu sau:

MR =3 A, (1, exp(~H2Fo) ©)

n=1
ddi voi tim phang:
2Bi, (3a)

" @ (M, ) W2 +Bi,* +Bi, |

+@(u,) =cos(py) (3b)
+1 =§ kich thudc khang tht nguyén
+ u, la nghiém cdia phuwong trinh % =-Bi,o(u.2) (3¢)

+ B, = B?:R : tiéu chuan Bi truyén chat
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+Fo = %  tiéu chuan Forier (thoi gian khdng thir nguyén)

Néu gia tri Fo > 0,2, nghiém (3) chi can tinh cho gia tri
dau (n = 1) ma van dam bao do chinh xac, ltc nay (3), (3a)
tré thanh:

MR = A@(uZ)exp(—4°Fo) (4)

Ao 2Bi, (4a)
@ (u)[ u* +Bi,’ +Bi, |

- D0 chira &m tai tam cuia vat ((ng vai & = 0) sé bang:

MR, = Aexp(—4°Fo) (5)

Tir d6 suy ra gia tri can thiét clia Fo dé dat dén mot gia
tri MR, nao dé la:

A
ln(MR J
Fo=——"<%

uz

- Thoi gian tré LT: Pay la khoang thoi gian khong thi
nguyén Fo tir khi bat dau qué trinh sdy dén khi budc vao
chu ky gidm dm ban phan HT tai tim cua vat liéu sdy bat
dau hay noi cach khac do la khoang thoi gian tir lic ban
dau QTS dén khi do chira &m khéng thi nguyén & tam
MR =1, lGic nay (5a) sé tré thanh:

2

n
- Thoi gian giam am ban pham HT: Néu lay MR, = 1/2
nghia 1a dé am tai tdm giam xuéng con 50%, gia tri Fo

(5a)

(5b)

trong (5a) sé la: Fo :ln(ZA) (6)
% 2
!7r\
1 N
o os}
5 \
oel \,
i l l 1 ‘ l
LT Fon Fo, . Fo.,
co os 1 15 2 25 3

Fo

Hinh 1. Bc tinh duong cong sdy theo MR va Fo [4,5]
Vi mot nira thoi gian giam dm ban phan ¢ tdm HT bao
gdm ca thoi gian tré ban dau LT nén khi trr di thanh phan
nay ta dwgc cac khoang thoi gian giam dm ban phan ting
14, 1/8.. thc a fo, _In(4A),

V@i cac gia tri MR, = >
4
_In(8A)
LT

Fo ,..hay:
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_ _In@®
I 5, ~Foy, %—Fo%_..._ v (7)

- S0 luvgng cac khodng thoi gian gidm dm ban pham N:
Toan bd TGS bay giv co thé biéu dién théng qua téng clia
cac khoang thoi gian giam 4m ban phan HT cling véi thoi
gian tré LT va né duoc tinh theo biéu thirc sau:

_ Fo-LT :_In(MRC) ®)
HT In(2)

HT =Fo, -LT =Fo0,, —Fo0,, =F0

Nhu vay, thoi gian khéng thit nguyén Fo sé tinh duoc la:

Fo=LT+N.HT 9)

- Sy tvong quan cla so liéu tr thwe nghiém QTS:

Bi€u thirc xac dinh do chira Aam khong thit nguyén & tam
vat duzc_rg: viét lai duéi dang ham s6 clia hé so say S (1/s) va
hé s6 tré G (dai lwvgng dac trung cho anh hwdng clia dm tre
bén trong vat liéu doi vai qua trinh truyén 4m [14]:

MR, = G.exp(-St) (10)

L&y (10) va (5) d6i chiéu voi nhau sé& thdy rang co su
twong déng veé cac hé sé nhu sau:

2
G=Avas-HPD
RZ

(11)

Tl nhitng phén tich trén, tac gia [4, 5] da xay dung cac
do thi (hinh 2) va gi¢i thiéu phrong phap xac dinh TGS cho
tdm phéng.

0.17
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LT
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(0)

log(HT)

-1 0 1 2 -1 0 | 2
) log(Bim) (@ log(Bim)

Hinh 2. D3 thi x4c dinh TGS t&m phang [4, 5]

a) quan hé LTva A theo (5b); b) quan hé p?vaA theo (4a);

¢) quan hé p?valog(Bi,,) theo (3c); d) quan hé log(HT) va log(Bi,) theo (7)

Do thi trén dugc xdy dyng trong pham vi gi¢i han cla
gia tri Bi,, nhu da trinh bay & trén: 0 < Bi,, < 100 < -1 <
log(Bi,) <2vanhvvayl<A<13.

Cubi ciing, cac buéc dé xac dinh TGS tAm phéng bao gom:

Cho trudc hé s6 trao déi chat B,,, hé s6 khuéch tan &m
D, d6 chira &m tai tam & cudi qua trinh sdy MR, va tat nhién
la ca kich thudc x&c dinh ctia tim phéng R:
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_Tinh tiéu chuén Bi theo Bi, - BBR tir d6 xéc dinh dugc

HT, u? lan lvgt theo do thi (d) va (c).

- Tlr p? da biét, tra do thj (b) tinrahés6 A (MaA=G)

-Th AdabiéttimralT trén (a)

- Tinh N theo (8)

Sau khi cé dugc HT, LT, N sé tinh dwgc Fo theo (9) va
TGS tir biéu thic:

FoR?
T=
D

Ta thdy, phuong phap xéac dinh TGS bang db thi van dya
trén nguyén tac chung cla phuong phap giai tich két hop
thuc nghiém nhv phueong phadp cia AV Luikov va
Phynhenko da trinh bay & trén. Tuy nhién, cach lam don
gian hon va voi cach nguoc lai, co thé xac dinh duoc cac
thong s6 cda vat liéu dm nhu hé so trao d6i dm B, va hé so
khuéch tan &m D. N6i dung nay sé dwac trinh bay trong cac
bai bao khéc.

BEé minh ching cho viéc tién dung cling nhu do chinh
xac cla phuong phap nay, & day st dung cac théng sb
trong [1] d€ tinh toan va tién so sanh. Trong dé, tac gia st
dung phuong phap tuong ty dé xac dinh TGS, phuong
phap nay da dwogc gigi thiéu va (’ng dung nhiéu trong mot
s0 cong trinh gan day nhv [2, 3]... cac thong s6 dung dé
tinh toan bao goém [1]:

- Vat liéu sdy: Phan hoa

- Chiéu day I6p Phéan hoa: 2.R = 0,01 (m)

- b6 ch*ra @m ban dau cua vat liéu:

M, = 0,4389kg/kgVLK

- D6 chira &m cudi QTS: Mg = 0,111 kg/kgVLK

- Nhiét d6 tac nhan sdy: 45°C

- Hé s6 trao d6i chat: B, =7,17.107 (m/s)

- Hé s6 khuéch tan &m: D =9,57.10° (m%/s)

- TGS thuc nghiém sdy: 223 phut

- TGS tinh theo phuong phép tuvong ty: 204,6 phat
3. KET QUA VA THAO LUAN

O nhiét do 45°C, theo cac budc da trinh bay trén ta tim
duwoc TGS & ché do nay nhu sau:

- Tinh tiéu chuan Bi 6 truyén chat:

gis _ BaR _ 7,17.107.0,005

" D 9,57.10°°

- Sau khi lay log(Bi,,) = -0,4264 st dung do thi (d) tim
duwoc log(HT) = 0,33 suy ra HT = 2,14; sir dung do thi (c) tim
duwoc u?=0,33

- Tir p? = 0,33 tra trén (b) tim dugc G = 1,053 = Avatrén
(@) tim dwgc LT =0,16.

- Tinh N theo biéu thic (8), tuy nhién do do chira &m
can bang rat nho nén cé thé bd qua gia tri nay va

M

MR, = I\;”d ;

(12)

=0,375
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in(Mensy | 0111
_ In(MR;) M " _ 704389, ggq
In(2) In(2) In(2)

- Thoi gian khdng thir nguyén Fo (9) bang:

Fo=LT+N.HT=0,16 +1,983.214=44

Cubi cung tim dwoc TGS la;

. _FoR® _ 4,4.0,005°
D 9,57.10°°

Nhu vay, voi két qua tinh toan theo phwong phap do thi
trinh bay & trén, sy chénh léch vé TGS gilta tinh toan va
thuc nghiém chi bang 223 - 191,6 = 31,4 phut, bang (14%
so voi thyc nghiém) va sai l1éch so véi phuvong phap twong
tw 1a 204,6 - 191,6 = 13 phat (bang 6,3% so véi phrong
phap tuong tw).

Cé thé néi phuong phap do thi da trinh bay & trén cho
két qua tinh toan trong trudng hop nay va don gian hon so
voi phrong phép teong tv [1, 2, 3]. Tuy nhién dé danh gia
toan dién déi voi cac treong hop khac cling nhu qua trinh
sy khéc rat can phai c6 nhirng nghién ctru ti€p theo.

4. KET LUAN

Bai bao da trinh bay co s& ly thuyét clla phuong phap do
thi dé xac dinh TGS d6i voi vat liéu sdy c6 hinh dang tdm
phang. K&t qua tinh toan ddi véi qua trinh sdy phan hoa da
thé hién su tién dung va dam bao do chinh xac khong qua
15% so véi thirc nghiém. Tuy nhién, nhw da trinh bay & trén,
phuong phap nay con co thé st dung theo cach nguoc lai dé
xac dinh céc théng s6 clia qua trinh sdy nhu hé so trao doi
chét, hé s6 khuéch tan dm... Mat khéac, dé khang dinh do tin
cdy va dam bao tinh phd quat, sw pht hop voi cac hinh dang
vat liéu sdy khéc nhau, diéu kién sdy khac nhau can phai c6
nhitng nghién ctru *ng dung trong thoi gian téi. Cac ndi
dung nay sé dugc trinh bay trong cac cong bd tiép theo.

— 11494,3 (s) hay t = 191,6 phat
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