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TOM TAT: Bai viét gidi thiéu phuong phdp va mgt s6' két qud nghién ciu vé dgng hoc qud
trinh sdy thitc dn nuéi tém — mét san phdm phuc vu nudi trong thily san dang dugc chi y
*nghién ciu va sdn xudt trong nhitng ndm gan ddy. Anh hudng ciia cdc yéu t6" cong nghé chi
yéu nhu nhiét dg, t6c d¢ khong khi, chiéu day 16p vat ligu, kich thudc vién Ién téc dp sdy da
ditgc khdo sdt tao co sd cho vige xdc ldp ché dj cong nghé, thiét k& va van hanh thiét bi sdy
thitc dn nudi tém dang vién.

A.PAT VAN PR

Bong hoc qud trinh sdy nghién citu dnh hudng clia cdc y&u t& nhu nhiét do, t5c do
khéng khi, chiéu day 16p hat, kich thudc vién thic in lén tSc do sdy vat liéu, tit d6 im ra ché
do sdy thich hdp cho tirng loai vat liéu [3,8]. Thitc n vién nudi tom 1a mot loai vat liéu tdng
hop ¢6 thanh phan cdu tao phitc tap do dudc phdi tron tit cdc ngudn nguyén lidu khac nhau,
roi dugc ép thanh vién. Trong qué trinh sy thifc 4n, cdc y&u t& cong nghé cin dic biét chi %
vi vat ligu ¢6 tinh keo x8p mao quén, c6 nhiéu cha't dinh dudng va kich thich sinh trudng d&
bi€n tinh & nhiét d6 cao. Nhitng nim gin diy, may siy tdng s6i (STS) di dudc dwa vao ting
dung tai mot s6 xi nghiép sdn xudt thic &n t6m trong nudc [4], tuy nhién chua cé nhitng tai
liéu chuyén sau vé qud trinh STS thic-dn vién nén viéc thi€t k&€ va sit dung thi€t bi dua chi
y&u vao kinh nghiém. D& gép phén gidi quy&t van d& nay, nghién citu vé Wng dung may STS
cho sdn xudt thitc dn thiy sdn di dugc ti€n hanh tai Trung tdim Coéng nghé & Sinh hoc Thiy
san va Trtrdng bai hoc Bach Khoa Tp. HCM. Mét s6 két qua nghién cttu vé dong hoc qud
trinh s&y dugc gidi thiéu dugi day c6 thé 1am cd sd cho viéc xdy dung quy trinh c6ng nghé,
thiét k€ va vén hanh thi€t bi sdy thic &n vién bing phuong phap ting sdi.

B. VAT LIEU VA PHUGNG PHAP
1. Vit liéu nghién ciiu

Vit liéu dugc sit dung trong nghién ciu 1a thic in vién cong nghiép c6 chat lugng
theo tiéu chudn nganh vé thic dn nudi tém 28 TCN102:1997 [2], vdi 3 cd vién véi duding
kinh 1,5 mm; 2,0 mm va 2,5 mm. Chiéu dai vién bliing 2 - 2,5 14n dudng kinh. Vién thic in
dudc tao thanh nhd mdy ép vién dang truc vit, qua dia khudn c6 kich thudc 15 twong ting.
2. Thiét bi thi nghiém

Thi€t bj thi nghiém dugc thé hi€n trén hinh 1, vdi cdc dic diém chinh nhu sau: budng
STS ¢6 ti€t dién hinh vuéng, kich thudc 18x18x40 cm. C4c tim phéin phdi khi dang tim dot
16 ¢6 duding kinh ¢1,5 mm vdi ty 1& thodng 1a 8 %. Quat thdi khi ¢6 cong suat 1,5 kW, tdc do
2800 v/phiit cho luu lugng khi t3i da 0,5 m*/s. Cot 4p t5i da dat 600 mm H,O. Khéng khi sa'y
dugc dot néng bing khi d6t, luu lugng duge didu chinh bing van trén 8ng hit. Nhiét do khi
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dudgc diéu chinh nhd-két hdp van gas va van glo b3 sung khong khi dat gura quat va buong'
dot.
Vian toc khong khi du‘dc do bdi luu téc k& hleu AVM 03 (hang Prova — Pai Loan),

vdi do chinh xdc 1%, khodng do tir 0,1 — 45 m/s. Nhiét d khi duge kiém tra bing déng ho
nhiét THERM 2280-1, c6 d¢ chinh xdc + 0,1°C. D6 4m khong khi dudc do bing &m k& HI
8064 c¢6 do chinh xdc 1 %. P§ 4m cia thic 4n vién dugc xdc dinh bing phudng phdp siy
trong td s&y & nhiét d 105 - 110 °C trong thdi gian 12 h. Khdi ligng mAu vat duge cin bing
cin dién co6 d6 chinh xdc + 0,001 g.

: 10
CHU THiCH :
1. Budng dét néng khang khi o+ ; 9
2. Clta bd sung khi lanh ' M
3. Quat E e 8
4. Ddng hd nhigt dd i
5. T&m phan phdi khi " -
6. Budng sdy tadng sai )
7. Déng hd nhidt do T | "@/_
8. Ludi phan ly £ —30_ /- : '
9. Ddng hd téc dd gid : : 5. |
10. Gng khi thai - G ; / -
i\ 2 : /,k. et

~Hinh 1: So dd thiét bi thi nghiém sdy tdng sdi

3 Phudng phdp nghién cifu |
3.1Cdsély thuyet ‘

‘Qué trinh sy vat liéu thuc pham thudng x4y ra theo hai giai doan chmh giai doan,
dang t6c va giai doan glam toc [3]. D6 4m vat liéu ing vdi thdi d1em chuyén tlep gitta hai

giai doan dugc g01 ladoa am t6i han M,h Trong giai doan dang toc phUdng trinh toc do say
cO dang

uin:—kc -~ hay:: M=M, -k ()
oz ) ; :
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Trong giai doan tdc do sdy gidm, phu’dng trinh dudng cong siy tuin theo ludt ham mi
[61,[8]:

M =M + A (M, - May) € | 7 (2)
Trong d6: My, M (1), M tuong ting 1a do &m ban diu, d6 4m tai thoi diém t va d6 4m cén
bing cla vit ligu [3]. ‘ : :

‘A - hé s0 tinh d€n 4nh hudng nhiét d6 ban diu cla vat liéu. Khi nhiét do vat liéu vao
gan vdi nhiét. do khong khi sd'y, ban ddu glé thi€t A = 1. -

ke, k — hé s0 dic trung cho tdc do sdy, con g01 1a hing sd tdc do sdy, [1/ph].

Trong, thuc t€ k., k phu thudc vao nhidu y&u t8: nhiét d T, vén t8c khong khi sy
Vy, chiéu day 16p vatliéu Hy va kich thude vién Dy, vdi cdc miic dd khdc nhau. Mgt phuong
phdp ¢6 hiéu lyc d€ nhin dang su phu thudc d6 1a xdy dung cdc phudng trinh hdi quy trén cd
sd ti€n hanh quy hoach thyc nghiém.

3.2 Quy hoach thyc nghiém

Ngoai cdc y€u t& chinh 4nh hlrdng 1én tdc do sdy (cling chinh 12 4nh hu’dng Ién gid tri
k. va k) bao gom Tx, Vi, Hp v Dy, d6 4m khong khi bén ngoai (¢) cling c¢é d4nh hudng dang
ké tdi t6c do sdy. Tuy nhién, do han ch& vé kha ning khong ch& dQ dm khong khi moi
trudng xung quanh, nén cédc thi nghiém chi thuc hién véi gid thi€t d6 4m moi trudng ngoai
khéng ddi (bing dd 4m trung binh ciia khong khi do dugc trong thdi gian ti€n hanh thi
nghiém). D€ gidm bt thdi gian ti€n hanh thi nghi€m s€ st dung quy hoach tryc giao cip
mdt 2+ [1]. S8 lidu dé xdy dyng ma trin thuc nghiém dudc cho trong bang 1.

Bang 1. Cdc mic tién hanh tlu,x’c nghiém

Céc yéu td
Tx (°C) Vi(m/s) * © ° Hy(cm) = Dy, (mm)
Miccosé | 80 1,8 15 : 2
Miic cao 100 2.3 20 vk
Miic thap 60 1,4 10 1,9
Khodng bi€n thién 20 0,4 5 0,5

Ma hod cdc thdng s6 Tk, Vi, Hy, Dy thong qua cdc biéu thic:

o i R 1 ' .
I Tkzoso P les 15 5t r,,0,41,8 .. D,(,),5 2 o
Cdc phuong trinh hdi quy s& x4y dung dudi dang tuyén tinh:
Ke=boc + bic X1 + bae X3 + bac X3 + bac X4 (4)
k=b0+b|x]+b2xz+b3X3+b4x4 (5)

Thi nghiém tai tim phuong dn dugc lip lai 3 14n. Céc thi nghiém dugc ti€n hanh
trong diéu kién khdng khi ngoai trdfi 6 d6 4m 72 — 74 %, nhlét d6 33-34 °C.
3.3 Phuong phép ti€n hanh thi nghiém

Hén hdp nguyén liéu thifc in dudc trdn déu trong mdy tron ki€u biang xodn
nim ngang roi dugdc tao vién bing mdy ép Vlt Thitc dn vién duge bdo quan trong cic
binh cdch &m d€ x4c dinh chinh x4c lai 4§ £m va chudn bi cho cic thi nghiém.
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Sau khi khdi dong thiét bi sdy d€ c6 trang thdi khong khi 6n dinh, thic dn vién dugc
cdp vao budng sdy v6i chidu day quy dinh. Trung binh ndm phiit mot 1an, thifc &n vién trong
16p ting sdi dudc Ia'y mﬁu dé& xéc dinh sy bi&n ddi d6 Am.

3.4 Phuong phdp xit 1y 6 liéu thue nghiém va nhén dang cac hiing s6 toc dj sdy

Ung v6i thi nghiém thit i s& xdc dinh duge mot dedng héi quy thyc nghiém biéu dién
quan hé M; = M; (t). Bing phudng phdp binh phudng cuc tiéu s& xdy dung dudc cdc dudng
cong tuong ng dang (1) va (2), va nhu vay s& c6 dudc gid tri cdc hiing s0 toc do sdy ke va ki
cta thi nghi€m thdg,i.

T gié tri ciia cdc hiing s6 tdc do say ki, ki, sit dung phuong phép phén tich héi quy

dé xay dung cdc phuong trinh hdi quy tuyén tinh (4) va (5) ta s& thu dudc cdc phuong trinh
toc do say thifc dn vién trong pham vi dang khdo sit.

C.KET QUA VA BAN LUAN

1. X4c dinh phuong trinh dudng cong siy va tdc df siy

1.1 K&t qua thyc nghiém theo ma trdn tryc giao o

Thuc nghiém cho thdy dudng cong sdy clia cdc loai thifc dn vién nudi tdm theo 2 giai
doan: giai doan sdy ding t6c xay ra cho t6i khi d6 4m vAt liéu dat tdi gid tri t6i han My,
(khodng 28 - 30 %). Sau dé tdc do say bit diu gidm déu (d6 4m vit liéu th'ty doi theo dang
ham e™) cho tdi khi vt liéu dat do £m khodng 7 — 8 %. N&u ti€p tuc sdy do 4m vat liéu
gidm chim tdi gin véi do dm cin biing. Hing s6 toc dd ke, k & cdc giai doan cho mdi thi
nghiém va giéd tri udc lugng My, cla mdi loai thifc #n vién cho tom dudc xdc dinh va ghi lai
trong béng 3. B6 4m cédn bing thic dn vién dugc xdc dinh theo [5].

Bang 2 Bi&n ddi @9 &m thifc &n vién khi thi nghiém theo quy hoach .

Bién ddi do 4m M(t) clia thic #in vién trong cdc thi nghiém No.

T (ph) 1 2 3 4 ] 5 6 7 8
0 48,20 48,12 48,25 47,54 47,76 48,28 47,96 48,05
2 © 42,22 44,36 40,82 43,15 41,25 44,05 41,98 45,70

36,15 40,68 33,54 38,84 34,32 38,96 35,26 42,86
30,50 37,22 26,15 34,78 28,52 33,64 30,06 39,52
10 22,80 30,51 - 17,20 28,20 20,87 28,16 22,21 36,25

15 15,54 24,38 10,40 22,14 13,20 21,32 14,82 29,58
20 10,85 19,82 7,18 17,23 9,15 16,62 10,35 25,81
25 8,42 16,25 5;12 13,76 7,34 13,18 8,20 22,65
30 6,68 13,31 4,18 11,25 6,16 10,80 6,68 - 19,45
35 5,70 11,12 3,75 9,54 4,93 9,40 5,52 16,27
40 4,92 9,68 3,36 8,42 4,16 8,30 4,65 14,54
45 4,18 8,85 2,98 7,46 3,52 7,35 3,98 13,16
50 3,55 8,05 2,67 665, .. 315 6,60 3,45 11,49
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Badng 3 Gid tri cdc tham s& phuong trinh dud dy cia cdc thi nghié

No. Tk Hh Vk Dh kc kc’ k k’ Mlh Mcb

(’C) | (cm) | (m/s) | (mm) | (@ | (%)
1 100 20 2,2 25 272 2,738 0,0708 | 0,0721 30,5 0,80
2 60 10 2.2 P 1,80 1,878 0,0504 | 0,0522 29,5 3,58
3 100 10 22 1,5 4,38 4,116 | 0,1158 | 0,1096 29,5 0,8
4 60 20 2,2 1.5 1,93 2,093 0,0572 | 0,0604 28,5 3,58
5.1 100 | 20 1,4 15 310 | 3,178 | 0,0835 | 0,0853 29 0,80
6 60’ 10 1,4 1.5 2.30 2318 | 0,0642 | 0,0655 29,5 3,58
T 1,4 25 | 280 | 2963 | 00740 | 00772 | 305 0,80
8 60 20 1,4 2,5 1,20 0,941 0,0342 | 0,0280 28,5 3,58

1.2 Phén tich hdi quy

Tinh todn cdc hé s hdi quy [4] trén cd s& s8 liéu TN & badng 2 va 3, ¢6:
boe = 2,5281 ; by = 0,7206 ; by = - 0,29C6 ; bs. = 0,1781 ; by = - 0,3981
bp =0,0688 ; by =0,01726 ; by =-0,00734 ; b3 =0,00479 ; by =-0,01141
Bang 4: S6 li¢u thyc nghiém tai tim quy hoach

) ko kq ko ~ ;0 (ko — EO )2 ko ko Ky, — §0c tko. — E0'-')2
1 0,0718 0,00113 0,0000013 2,45 -0,103 0,01068
2 0,0730 | 0,0706 | 0,00233 0,0000054 2,67 | 2,55 0,117 0,01361
3 0,0672 -0,00347 0,000012 2,54_ -0,013 0,00018

Trong bang 4, k, va k,, 1a cdc gid tri trung binh cta ko va Koc.

T cdc s8 liéu TN trong bang 4, phudng sai tdi hién Sz.h va gid tri tinh todn cdc phéan vi tp, t;,
ty, ts, t4 clia phan bd Student ting vdi cdc hé s& hdi quy dugce xdc dinh va ghi lai trong bdng 5.
So sdnh vdi gi4 tri tra bdng clia phin b8 Student (v4i mic ¥ nghia p = 0,05 va béc ty do f = 3-
1 =2 [1]) di d&n k&t ludn cdc hé s6 hdi quy déu cé nghia. Tinh todn phudng sai tudng thich
S2 [1] tir cdc s6 liéu ctia bing 3 va bang 4, trén cd s d6 tinh gi4 tri cla tiéu chudn Fisher F
(bang 5).

Bing 5. Két quad tinh cdc chudn sé'thong ké

S S? to t ty ts ts F

Gb 1 0,0122 0,138 64,6 18,4 74 4,5 10,2 o)

GP2 | 9,4x10%| 35,9x10° 63,5 15,9 6,8 4.4 10,5 18

Kiém dinh su tuong thich clia cdc phudng trinh hdi quy thu dugc bing cdch so sdnh
v6i gid tri F tra bdng v6i mitc ¥ nghia p = 0,05, bic tu do f; = 3, f, = 2, két qué cho thdy cd
hai phudng trinh hdi quy thu dude déu tudng thich.

k. =2,5281 + 0,7206 x; — 0,2906 x; + 0,1781 x3 - 0,3981 x4 (6)
k =0,0688 + 0,0173 x; - 0,0073 x5 + 0,0048 x3 -0,0114 x4 @)

St dung céc cdng thitc ma hod (3) dua cdc phuong trinh hdi quy vé bi€n thuc, ta c6:
k. = 1,3084 + 0,03603 Ty - 0,0581 Hy, + 0,4453 Vi - 0,79625 Dy, (8)
k =0,0458 + 0,00086 Ty - 0,00147 Hy, + 0,01179 Vi - 0,02283 Dy, 9
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1.3 Phviong trinh téc A sdy: _
Tit cdc phuong trinh (1); (2); (8) va (9) ta c6 phuong trinh dudng cong sy va phudng
trinh t6c do siy cho 2 giai doan nhu sau:
¢ Giai doan ding tdc:
aai/{ =1,3084 + 0,03603Tx — 0,0581H;, + 0,4453Vy — 0,79625Dy, (10)
w
e Giai doan gidm tdc:
- Phuong trinh dudng cong siy:
M = Mg + (M — Mcp) €
- Phuong trinh t6c 46 sdy:
oM g
2, = XMa-Ma)e K% = -k (M — M) (11)
Trong d6: k =0,0458 + 0,00086 Ty - 0,00147 Hy, + 0,01179 Vi - 0,02283 Dy,

Hinh 2 biéu di&n mét s6 dudng cong siy thifc in vién dugc xay dung theo s8 liéu cia
cdc thi nghiém s8 1, 2 va tai tim quy hoach (c6 mic nhiét d§ khong khi vao 60, 80 va
100°C), va x4y dung theo phuong trinh dudng cong sdy tuong ng. Ta thdy md hinh todn da
xdy dung khé tring hdp vdi dudng cong thyc nghiém khi d6 &m v4t liéu trong khodng 48 %
161 8 %, (vik). Khi xuéng dudi 8 % md hinh c6 sai 1&ch ddng k€ véi s6 liéu thuc nghiém. Tuy
nhién didu nay khong dnh hudng tdi kha niing ng dung clia m6 hinh i trong thyc t&€ thiic dn
nudi tém it khi dudc sdy xudng dudi 8%.

60
2 50
»
& —Mi
L —M2
£ — Mo
S 3014 —
- A ]
=1
i 20 4 \ ° tn2
* h9
“:g. 4 r\ P
b
0 T T
0 10 20 30 40 50 60
Thdi gian s&y (ph)

Hinh 2: Pudng cong siy xiy dyng theo thyc nghiém va theo mé hinh (Ky hiéu M; chi céc
. dudng cong s&y theo md hinh, tn; chi cdc dudng cong sy thiyc nghiém).
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"Kh4o sdt cdc phudng trinh (6) va (7) cho thdy nhiét d6 khong khi sdy va kich thudc
vién thifc &n c6 dnh hudng 16n nhit 1én t6c do sdy. Khi ting nhiét d6 khong khi sy, t6c do
sdy thic 4n vién ting din dén thdi gian sy gidm. Nhiét d6 cao con c6 tdc dung tiét tring
thic dn vién va cho phép sdy vit li¢u khd hon. Tuy nhién nhiét do sy cao trong thdi gian
qué lau s& 1am gidm chét Wwgng sin phdm. Anh hudng kich thudc vién thitc 4n 1&n qué trinh
sdy theo chi€u ngugc lai. Khi kich thudc vién thic in cang nhd, vdi cung mot thé tich, bé
mit bdc hdi cang 16n din t6i ting t6c d6 sdy va vt liéu cang nhanh gin d6 £m can bing.

M5 hinh ciing cho thdy khi chiéu day ldp hat ting, tSc d6 sdy c6 phin bi gidm xuéng.
biéu nay c6 the do sy gidm nhiét d§ trong 16p tang s6i khi ting chi€u day 16p hat, 1am gidm
hé s& khuéch tén 4 am, kéo theo glém toc do sdy. Ngudc lai vin tdc khong khi c¢6 dnh hudng
nhung khong nhiéu t6i dudng cong sy, dic biét & giai doan cudi. Piéu nay cho th&y khi thic
dn vién § trong trang théi tAng sbi, lugng khong khi cung cdp hoan toan ddy dd d€ tdi dm ra
moi trudng.

D.KET LUAN

Thyc nghiém cho thdy qué winh s&y thifc &n vién tit d6 4m ban ddu t6i d6 £m cudi
x4y ra theo hai giai doan v4i d§ &m t6i han My, khodng 28 — 30 %.

Nghi€n citu da xay dyng dugc m6 hinh todn miéu td dudng cong siy va tdc do siy
thifc dn vién nudi t6m bﬁng phuong phap tdng sdi, trong d6 c6 xét tdi dnh hudng clia cdc y&u
t8 cong nghé chinh bao gdm nhiét do, van téc khong khi, chiéu day 16p vat liéu va kich
thudc vién.

Anh hudng ciia cdc y&u t8 nghién ciu 1én t8c 46 sdy khong giéng nhau. Anh hudng
manh nhat 1a nhiét d6 khong khi sdy va kich thudc hat. Nhiét d§ cang ting thifc 4n ciang
nhanh khd, trong lic d6 kich thudc hat va chiéu day 18p vat liéu ting 1am ting thdi gian sdy.

SOME RESEARCH RESULTS ON KINETICS OF FLUIDIZED DRYING
FOR SHRIMP FEED

Le Duc Trung, Pham Van Bon, Nguyen Van Lua and Le Xuan Hai

ABSTRACT: This paper aims to introduce some research results on kinetics of fluidized
drying for shrimp feed. The effects of air temperature, air velocity, pellet size and static bed
height on feed drying rate were simultaneously investigated using experimental planning
method. Two drying rate equations were found for different periods of the process. The
results from the study may be applied to technological and equipment design in aqua-feed
industry.
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