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TOM TAT

Bai bdo trinh bay két qua nghién civu ché tao thiét bi sdy thity san sir dung thanh goém nhiét hong ngoai
két hop véi doi heu gio cuong burc. Két qua nghién civu di ché tao dwoe thiét bi sdy voi cdc thong $0: nang
sudt dat khoang 5 kg/mé, sir dung thanh gom nhiét hong ngoai cé bwée séng tiv 2,6 + 26 um, nhiét do tac
nhén sdy tir 35 = 60°C, vdn téc tac nhan sdy tir 0,5 = 5 m/s, khodng cdch tir nguon phat tia birc xa dén vt
liéu Scfy 6 thé diéu chinh dwoc tir 10+ 40 cm, duoc trang bi tw dong hoa su dung cdc thiét bi do luwong nhiét
dé va dé am. Ngodi ra bai bdo dwa ra két qua thu diege khi sir dung thiét bi sdy trén dé sdy thir mau tém ddt
va ddnh gid chat lwong ciia san pham kho.

Tir khoa: sdy birc xa, sdy buc xa hdng ngoai, sy bang gém nhiét xa hong ngoai
ABSTRACT

This article presents results of research on manufacturing seafood drying equipment using infrared
thermal ceramics combined with forced draft convection. The research results have produced the drying
equipment with the following characteristics: The productivity is about 5 kg/time, using the infrared thermal
ceramic bar with the wavelength from 2.6 +~ 26 um, the drying temperature from 35 + 60°C, wind speed
from 0.5 + 5 m/s, the distance from the source of radiation to the material can be adjusted from 10 + 40
cm, equipped with automation, using the temperature and humidity measurement equipment. In addition,
the paper presented the results using the above drying equipment for drying of Greasyback shrimp and
evaluating the quality of dried products.

Keywords: radiation drying, infrared radiation drying, infrared heat ceramic drying

. DAT VAN DE

Viét Nam la nwéc cé tdng chiéu dai be
bién la 3670 km, xép th&r 32 trong 156 qudc
gia va vung lanh thd co6 bién. Day la diéu kién
tw nhién hét strc thuan loi cho viéc khai thac
va nudi trong thdy hai san phuc vu ddi sdng va
ché bién xuat khiu. Trong nhirng ndm gan day,
kim ngach xuat khau thay san Viét Nam lién tuc
tang. Theo hiép hoi ché bién va xuat khau thay
san Viét Nam (VASEP) duw bao xuét khau thiy
san trong 2018 dat trén 8,5 ty USD tang 3%

' Khoa Co khi Truong Pai hoc Nha Trang
2 Truong DH Béach khoa Ha Noi

s0 v&i ndm 2017 trong d6 tém chiém trén 46%
[8]. Tuy nhién, hién nay tém khd xuét khau chd
yéu & nuwdc ta la san xuat va ché bién nho 18,
thd cong bang phwong phap say truyén thdng
nhw 16 than, phoi ndng. Cac phwong phap nay
¢6 nhuwoc diém 1a nhiét do sdy cao, thdi gian
say dai lam cho mau sic, mui vi chwa tét va
khéng dam bao chat lwong va vé sinh an toan
thwe phdm. Do vay, viéc nghién ctru tim ra mot
phwong phap sdy méi dé co thé ing dung cho
thay san khoé noi chung va dac biét la tom khd
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ndi riéng la van dé cap thiét phu hop véi thuc
té hién nay.
Il. DOI TWONG VA PHUONG PHAP NGHIEN
cuu
DP6i twong nghién ciru:

May sdy thwc phdm st dung thanh gém

hdng ngoai két hop dbi lwu nang suat 5 kg/mé
c6 thé diéu chinh cac théng sé sdy nhw: nhiét
do say tir 35 + 60°C, van tbc gid tir 0,5 + 5 m/s
va khoang céch birc xa héng ngoai dén vat liéu
say tr 10 + 40 cm. May say duoc thiét ké ché
tao theo so' dd nguyén ly trinh bay trén Hinh 1.

13 14 Chui thich:
12 Y 15 1- Thanh gém hong ngoai,
O H == Ia@ﬂ///l_s 2- Quat gio,
=] 3- Gia say bang ludi Inox,
s 4- Cam bién do am,
— ] e ] 2 5- Cam bién nhiét do, ,
EII;. e 6- Tam Inox co dinh thqnh gom HN,
- . ‘i“ _7_-|| _ 7- Cir do' gian thanh gom HN,
T e e e Eag T = | - 8- Lop tole Inox,
T e = 7 X2 P 9- Lép bong thiy tinh cach nhiét,
= ”H'HHI'”“'”H — BE 10- Lép tole kém,
n-N = 7 — Llo 11- Banh xe, 7
— — 12- Tu dién diéu khién,
PP 13- Dixell XR60C,

[ A TR N

14- Dixell XT110C,
15- Céng tdc,
16- Dimer diéu chinh quat

Hinh 1. M hinh thiét bi sy gbm birc xa hdng ngoai

Phwong phap nghién ciru:

Nghién ctu tinh toan nhiét bang ly thuyét,
ché tao t0 sy va sdy thir nghiém kiém ching.
lll. KET QUA NGHIEN CU’'U VA THAO LUAN
1. Tinh toan tai nhiét thiét bj say

Théng sb co ban cia tac nhan sdy: théng
s6 khong khi ngoai troi tai Nha Trang: t, =
27°C, ¢,= 85%, nhiét do séy: t, = 45°C, thoi
gian say: T = 8h. Qu4 trinh tinh toan theo tai
liéu [2,3,4], cu thé nhu sau:

1.1. Tinh toén théng sé vét liéu sy

Lwong &m béc hoi trong qua trinh say

0, —o, 77-20

W=aG,. =5. =3,5625 kg/mé
100-w, 100—-20

Lwong &m tach ra trong 1 gio la:

W - W 35625
T

=0,4453 kg/h
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Khéi lwgng san phdm sau khi say

G2=Gl -W=5-3,5625 =1,4375 kg/mé
1.2. Xac dinh kich thuéc budng séy
V6i cac thong sbé ban dau, ta tinh chon kich
thwde thiét bi sdy thu dwoc két qua:

Chiéu dai gia séy: Ly, = 0,75 m, chiéu rong
Ryis = 0,7 m.

Khodang céch birc xa tir ngudn hong ngoai
dén san pham co thé diéu chinh 10 = 40 cm,
blrc xa 2 mat.

Kich thwéc thiét bi sdy: L x R x H = 0,85 x
0,80x1,0m

Vay thé tich thiét bi sdy: V=L R H = 0,85
0,81,0=0,68 m?

Tbng dién tich xung quanh ctia budng séy:
F =4,66 m?

1.3. X4c dinh tén théat nhiét
Qua trinh tinh toan cac tén that nhiét trong qua
trinh séy thuc, két qua thu dwoc nhw sau:
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Tén that nhiét do thiét b truyén tai (gia
chira vat liéu)

Q= 35,36 kJ, g = 79,4071 kJ/kga

Tén that nhiét do vat liéu sy mang ra

Q, = 41,63 kJ, q, = 93,4875 kJ/kga

Tén that nhiét qua két ciu bao che

Q; =34,16 kJ, qt = 76,7182 kJ/kga

Bang 1: Thong sb cac diém nut trong qua
trinh siy thwe trén dd thi I —d

Thong s6 t(°C) 0 d I
Diém (%) | (&’kekk) | (Kj/kgkk)
1 27 | 85 | 194 76,6
2 45 | 31,2 | 194 | 95234
3 40 |4246| 2127 | 949

Lwong khong khi kho thue té can thiét dé
bbc hoi 1kg &m, | = 531,91 kgkk/kga

Lwong khong khi kho thuc té can thiét
trong 1 gio, L= 236,8595 kgkk/h

Nhiét lwong tiéu hao cho 1kg &m, q =
10085,59 kJ/kg &m

Nang lwong tiéu hao trong 1h cua thiét bj
sdy, Q = 1,25 kW

S dung phwong an bd tri ngudn phat tia
blrc xa & ca 2 phia trén va dudi cia sédn pham
nén moi nguén blrc xa phai dap rng duogc
cbng suat nhiét birc xa phat ra la:

0,. = % =0,625 kW

1.4. Tinh toén nhiét vé6i qua trinh sy thuc té
Ap dung phwong trinh can bang nhiét cho
budng say, két qua tinh toan qua trinh say thuc
té thu dwoc nhw sau:
*. Théng s6 trang thai qua trinh séy thyc:

I A

3<
t3 1

di ds d o

Hinh 2. Qua trinh siy thue trén do thi I-d

2. Két qua tinh toan va chon thiét bj cho tu
say
2.1. Tinh chon thanh gém nhiét héng ngoai

* Tinh toan céac théng sb cia ngudn nhiét
blrc xa hdng ngoai.

Can cw tai liéu ky thuat ctia hang Watlow
[4] @é tinh chon thiét bi. Két qua thu dwoc nhw
sau:

Xac dinh cac hé sé factor (F), st dung do
thi [6,7] ta co: F = 0,5

Tinh toan hiéu qué phat xa, Do den qui dan
dwoc xac dinh: €qd = 0,74

T cdng thire xac dinh cong suét nhiét birc xa ctia Stefan Boltzman, nhiét dd yéu cau cia bé mat

phat birc xa dwgc xac dinh:

4 4
T
T, =4 Qs +| 2| [100* =4 625 {309} 100" =44413~172°C
€,4Co " {100 0,74.5,67.0,5 100

* Tinh kiém tra bwdc song cla tia birc xa
theo dinh luat Wien

- A =— \:65um

A T, =2,9.10° - )
445

Theo tai liéu Pha-bri [1] cho réng chon buéc
séng hdng ngoai A = (0,4.Amax + 4.Amax). Vay
ta c6 bwdc séng ctia thanh gém héng ngoai la
A=(2,6 + 26) ym
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Khodng buwdc séng nay phu hop véi cac
nghién clru clia Matsuura M (1987) [5] nhan
dinh buéc séng phd bién dé siy cac san phdm
thuy san thwong mai thuwdng tir 2,5 + 25 m

* Nang lwong blrc xa ma ngudn nhiét
phat ra dwoc xac dinh theo dinh luat Stefan
Boltzman:

7 4 4
E,=C,| | =567. M5 92034281 Wi’
100 100

* Cong suat dinh mtre ctia ngudn nhiét birc
xa tinh cho méi mat dwoc xac dinh,

E,-087-S

P = =591 W

Theo thiét ké, mdi mét phia trén va dudi siv
dung 10 thanh gém vé&i so d6 1&p dat nhw Hinh
3b, céng suét méi thanh gdm yéu cau theo tinh
toan phai I&n hon 60 W. Sau khi khao sat trén
thi trwdng ta Iwa chon thanh gém nhiét v&i cac
théng sb ky thuat nhw trong Bang 2.

_— 4 1
O _\ 5 —1a
ENRNEE & ERP ey

A%/B
|: Ui, In LD
]
c_ L —
E -

Hinh 3. a, Cdu tao b, So' db lip dit thanh gém nhiét hdng ngoai
Chu thich: 1-Cép ngudn, 2-Bulong dai é¢ cé dinh, 3-Nap chup cach dién bang gém, 4-Ong kim loai c¢6 phi bét

g6m lwra chon, 5-Ong thdy tinh cach dién, 6-Déy dién tré.

2.2. Tinh toan va chon quat gié

Tw két quad tinh toan can chon quat co:
N&ng suét thé tich yéu cau: V = 223 m¥h; cong
sut: Ny, = 16,26 W. V&i nang suét thé tich va

cong suat ddng co yéu cau trén, sau khi khao
sat thj treeong ta chon 2 quat clia hdng Sunon
DP200A v&i théng sb k§ thuat trinh bay trong
Bang 2.

Bang 2. Thong s6 k§ thuit ciia mot s6 thiét bi chinh trong ti siy

Tén thiét bi S6 luong

Thong s6 k¥ thuat

Thanh gbm 10
hong ngoai

Model: IRS series Rod radiator FSL/2

- Dién ap st dung: 220 + 230 V, 50 — 60 Hz

- Cong suat: 100 W; Nhiét do bé mit: 650 °C

- Kich thuée: B dai L = 500 mm, duong kinh d = 10 mm, khéi
luong: m =220 ¢g

- Budce song: 2 + 10 pm

Quat gid 02

Modell: DP200A
- Dién ap dinh mirc: 220 - 240 V, £=50/60 Hz
- Cong suat: 22 W; luu lugng: 161,41 m’/h
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3. Say thwc nghiém tém dat va danh gia chat
lwong san pham kho

Vat liéu sdy trong bai bao nay la tom dat
hay con goi la tom Rao (Metapenaeus ensis
hay Greasyback shrimp) cé kich c& 100 + 110
con/kg v&i mau sac, mui tanh tw nhién cta san
phdm twoi. Tém thu mua xong dwoc bdo quan
bang nuwéc da vay trong cac thung xép cach
nhiét réi dwoc chuyén vé phong thi nghiém
Nhiét lanh ctia Trieo'ng Dai hoc Nha Trang, sau
do duworc rira sach va ludc khoang 10 phat trong
nwédc mudi cd nébng d6 3%. Tém sau khi ludc
duoc tién hanh sdy béng cac phwong phap say
khac nhau cho dén khi d6 4m cudi cuing clia san
pham séy dat 20 + 25% [1].

Ché do6 say: nhiét dd sdy t = 45°C, van tbc
gid: w = 2 m/s, khodng cach tlr thanh gdm nhiét
hdng ngoai dén bé mét vat liéu sdy 20 cm.

3.1. Sw bién déi ham lwong cac axit amin
cuia tém kho theo cac phwong phap say

Sw bién déi ham lwong cac axit amin cla
tdm khoé theo cac phwong phap sdy trén

Hinh 4 cho thay tdng ham lwong cac axit amin
clia mau sy la 162,24 mg/g chat khé cao hon
so v&i mau phoi ndng chi dat 153,73 mg/g chét
kh6é. Ham lwgng cac axit amin nhw Alanine,
glycine, glutamine, Phenylalanine c6 sy khac
nhau khéng nhiéu. Cac axit amin nhw Valine,
Iso Leucine, Serine, Methionine sulfoxi;
Phenylalanine clia mau sy c6 ham lwong
twong ng la: 9,12; 11,34; 11,6; 7,68; 3,37 mg/g
chét khé,...déu cao hon so véi mau phoi nang
c6 ham lwgng cac axit amin trén twong rng
la: 4,0; 8,34; 5,38; 3,1; 1,39 mg/g chat kho. Sy
khac biét trén |a do thdi gian sdy ctia mau phoi
nang hét 14h dai hon so véi mau séy chi hét 6h,
nén cac axit amin tham gia vao cac phan ng
tao mau nhw phan (rng Maillard, phan &ng phan
giai, phan hly & giai doan d4u clia qua trinh lam
khd clia tém & mau phoi néng nhiéu hon so véi
mau sdy. Ham lwong cac axit amin clia mau say
blrc xa gdm hdng ngoai két hop ddi lwu Ién hon
chirng té chat lwong vé mau sac va mui vi clia
t6m kho sau sdy birc xa dbi lwu tét hon.
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Hinh 4. Ham lwong axit amin ciia tdm kho theo cic phwong phap siy

3.2. Bién d6i cua vi sinh vat trén san pham
tom kho theo cac phwong phap say

Két qua kiém tra cho thay chi tiéu vi sinh
clia mau say & héng ngoai cé két qua tét hon
mau phoi nang rat nhiéu. Do 1a & mau phoi
néng thoi gian sdy dai va dudi tac dong cla
moi trwdng, san phoi khé tranh dwoc sy nhiém
vi sinh. Nguoc lai, khi sdy tdm trong t0 sy c6

thé kiém soat dwgc sy nhiém vi sinh vat va hon
niva nho tia hdng ngoai cé tinh néng diét khuan
lam giam va tiéu diét bot mot phan vi sinh vat.
Cac chi tiéu vé vi sinh cla tdm sdy trén may
thap hon rat nhiéu so véi tiéu chuan cho phép
TCVN 5649 - 2006 va theo 46/2007Qb - B6 Y
té. Nhw vay, tdm dat kho sy trén may say hong
ngoai dam bdo vé sinh an toan thwc pham.
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Biang 3. Két qua kiém nghiém vi sinh ciia tdém khé theo cac phwong phap siy

ST a X Colifom Tﬁ)ng. s Sm,h E.coli, N?'m men- Salmonella,
T Tén mau S, vat hicu khi, CFU/ nam moc, CFU/
PMN/g CFU/g & CFU/g &
| | Tom datsay hong <3 22.10° KPH KPH KPH
bang gom hong ngoai
2 | Toém dat phoi ning 7 32.10° KPH 3 KPH

4. Két luan

Thiét bi cé thé tw dong diéu chinh dwoc
nhiét do say theo yéu cau coéng nghé tw 35 +
60°C; van téc gi6 trong budng sdy cé thé diéu
chinh tuy theo sdy ddi lwu hay séy tAng soi tir
0,5 + 5 m/s; khoang céach tir thanh gébm hong
ngoai t&i vat liéu sy tv 10 + 40 cm.

Tém dat sdy bang thanh gbm hdng ngoai
két hop vé&i dbi lwu cho tdc d6 sdy nhanh nhat
va chét lwong cla san pham tém déat tét nhat
&¥ng v&i ché do sdy & nhiét do tac nhan sy
trns = 45°C, van toc tac nhan sdy vog = 2 ms,
khoang cach chiéu xa hong ngoai hgy = 20 cm
véi thoi gian séy 1a 6 gid va dd dm cua san
pham khé dat w, = 18 + 20 %.

Két qua nghién clru da cho thay tom dat
sdy bang nhirng thanh gém birc xa hdng ngoai
két hop v&i dbi lwu cé thé cho chat lwong dinh

TAI LIEU THAM KHAO:
Tiéng Viét

duéng va vi sinh tét hon so véi phuwong phéap
phoi nang truyén théng. May sdy hong ngoai
da dwoc nhém nghién cru tinh toan thiét ké
ché tao c6 thé dwoc mé réng cong suat nham
dap ng yéu cau san xuat phuc vu tiéu dung
trong nwédc va xuat khdu dbéi véi nhitng san
phadm sau thu hoach can bao tén chét lwong
cdm quan va dinh dwéng trong diéu kién cla
Viét Nam.

Khuyén nghi: Trén day la két qua nghién
cu bwdc dau trong viéc ché tao thiét bj say
thdy s&n st dung thanh gém nhiét héng ngoai
két hop va&i dbi lwu gié cwéng blre va (ring dung
vao dé say tébm dat. Tuy nhién can tién hanh
nghién ctru m& rong hon déi voi cac vat lieu
s8y khac dé danh gia tinh nang ky thuat, wu
nhwoc diém va pham vi t'ng dung cla thiét bi.
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