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TOM TAT
Nghién cieu nay nham xdc dinh ché dé sdy téi wu nham ndng cao gid tri san pham tém thé chan tring xé
bung sdy khé, sir dung thiét bi sdy két hop giita birc xa hong ngoqi va ndng lwong mdt troi gidn tiép (IR-SE).
Qud trinh thire nghiém dwoc thiét ké theo phwong phdp Taguchi, véi bon thong sé anh hwong chinh dwoc
khdo st bao gom: nhiét dé buong sdy (1), khodang cdch tir nguon birc xa dén san pham sdy (H), van toc khong
khi sdy (V), va céng sudt den hong ngoai (IP). Sau khi thu thdp dir liéu thwe nghiém, phirong phdp bé mdt ddp
img (RSM) duwege dp dung dé t6i wu héa dong thoi cde ham muc tiéu, nham ndng cao chat lwong san pham say,
riit ngdn thoi gian ché bién, giam chi phi ndng lwong va dam bao cdc ddc tinh cam quan mong mudn ciia tém
say xé bung. Két qua thu dwoc ché dg sdy toi wu: nhiét @ sdy dat 60°C, cong sudt dén hong ngoai la 1800 W,
van toc gio la 1,88 m/s va khodng cdch tir nguon bire xa dén bé mdt san pham la 34,15 cm. Trong sudt qud
trinh sdy, d6 am cua khong khi dao dong tir 20% dén 25%. Mau tém c6 dp am ban dau khodang 70% va sau
khi sdy dat dé am con lai khodng 20 + 1%, véi tong thoi gian sdy twong g la 4,03 gio.
Tir khoa: tém thé xé bung sdy khé, sdy tém thé xé bung bang birc xa hong ngoai két hop nang heong mdt
troi gidn tiép, phirong phdp bé mdt dap ving.
ABSTRACT

This study aimed to identify the optimal drying conditions for enhancing the quality and processing
efficiency of belly-split whiteleg shrimp (Litopenaeus vannamei) using a hybrid drying system that integrates
infrared radiation and indirect solar energy (IR-SE). The experimental design was based on the Taguchi
method, investigating four key technological parameters: drying chamber temperature (T), distance from the
infrared source to the product surface (H), drying air velocity (V), and infrared lamp power (IP). Following
data collection, Response Surface Methodology (RSM) was employed to simultaneously optimize multiple
performance objectives, including reducing drying time, minimizing energy consumption, and maintaining
desirable sensory attributes of the final product. The optimal drying parameters were determined as follows:
a drying temperature of 60 °C, infrared power of 1800 W, air velocity of 1.88 m/s, and a source-to-product
distance of 34.15 cm. During the drying process, the relative humidity of the drying air ranged from 20% to
25%. The initial moisture content of the belly-split shrimp was approximately 70%, which was reduced to
20 £+ 1% after drying, corresponding to a total drying duration of 4.03 hours.

Keywords: Belly-split shrimp; Infrared and solar drying; Hybrid drying system (IR-SE); Drying opti-
mization; Response Surface Methodology (RSM); Energy-efficient drying

I. PAT VAN DE ctra song 16n. Cac didu kién dia 1y va thay
Vigt Nam c6 nhiéu loi the tw nhién dé phat vin ndy tao diéu kién thuén loi cho viéc nudi
trién nudi trong thaiy san, bao gdm duong bo tréng thiy san da dang, tir moi truong nudc

bién dai, h¢ thong song ngoi day dac va nhiéu
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man, nude lo dén nudce ngot. Bén canh do6, sy
phén b ctia hang nghin dao ven bd con mé ra
tiém ning phat trién cac mo hinh nudi trong
quanh nam [18].

Theo sb liéu tir Cuc Thay san (2024),
dién tich nudi tdm trén cd nudc dat khoang
749.000 ha, v6i san lugng uwéc tinh khoang
1,29 triéu tin. Trong d6, tom thé chan tr:fmg
(Litopenaeus vannamei) chiém hon 951.000
tan, mang lai gia tri xuat khau gan 4 ty USD
[19]. Tuy nhién, chét lugng san phém tom
kho xudt khau hién van con nhiéu han ché.
Phén 16n hoat dong ché bién van mang tinh
thu cong, quy méd nho, tap trung chi yéu tai
cac lang nghé truyén théng va cha yéu sur
dung phuong phap phoi ning. Cach lam nay
phu thudc nhiéu vao diéu kién thoi tiét, thoi
gian phoi kéo dai va kho kiém soat chat lugng
san pham. Mot s6 co s& con sir dung cac thiét
bi sdy tu ché nhu 10 dét than, cui hodc dién
trd, von thuong tao ra nhiét do cao giy bién
tinh protein, 1am thay déi mau sic, huong vi
va ciu tric cia san phiam tém [1,20]. Ngoai
ra, viéc tudn thi cac tiéu chuin an toan thuc
phém con chua dugc dam bao, khién san
pham kho dap mg yéu cau xuat khau [20].

Trude nhitng han ché néu trén, cong nghé
sdy két hop burc xa hong ngoai va ning lugng
mit troi gian tiép (IR-SE) di duoc nghién
ctru nhu mot giai phap hién dai nham cai
thién hiéu qua va chat luong san pham. Hé
thong IR-SE cho phép truyén nhiét nhanh va
ddng déu hon, nho d6 rat ngin dang ké thoi
gian sdy so v6i cac phuong phap truyén théng
[15-16]. Qua trinh sdy dién ra trong budng
kin, han ché bui ban, cén trung va cac yéu td
moi truong bén ngoai, tr d6 ning cao mirc
do an toan vé sinh thuc phém [17]. Su két
hop hai nguén ning lugng vira tan dung duoc
nhiét thu hoi gian tiép tir nang lugng mit troi
dé giam nhu cdu dung dién lu6i, giup tiét
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kiém chi phi van hanh, dong thoi van duy tri
mau sic, huong vi va cAu tric co thit tw nhién
ctia tom sau sdy [15]. Tuy nhién, dé khai thac
hi€u qua cong nghé nay, viéc xac dinh cac
thong s6 van hanh toi wu nhu nhiét do séy,
cong suét btre Xa, van tde gi6 va khoang cach
tr ngudn nhiét dén san pham 1a v6 cing can
thiét [16]. Viéc xay dyng mé hinh dy doan
va t6i wu hoa quy trinh dya trén cac thong
s6 nay s& gop phan kiém soat chit lugng san
pham dau ra, nang cao hi¢u suat sir dung ning
lugng va thuc day ung dung thyc tién cta hé
thong say IR-SE.

Hudng tiép can ciia nghién ctru nay 1a xac
dinh t& hop thong s toi uu nhu nhiét do (t),
van téc gié (V), khoang cach ngudn nhiét
(H), cong suit dén hong ngoai (IP) cho qua
trinh say tom bang hé thong IR-SE, nham rut
ngan thoi gian sdy (1), giam tiéu thu ning
lugng (SEC) va tang kha nang hat nudc phuc
hdi cua tém kho (R) dam bao chét lugng cua
san pham. Mot sé nghién ctru gan day da tap
trung xac dinh cac thong s6 t6i wu va khao
sat anh huéng cua chung dén chét luong san
pham t6m. Cu thé, Lé Nhu Chinh va cong su
(2022) [2] da nghién ctru thuc nghi€ém xac
dinh thong s6 sdy t6i vu cho tom thé chan
tring bang hé thdng bom nhiét két hop véi
birc xa hong ngoai. Két qua tdi wu da myc tiéu
bang phuong phap bé mit dap ing (RSM) cho
thay thong s6 siy tdi wu gdbm: t=159,5 °C, V =
1,98 m/s, H = 35,23 cm, IP = 1750 W, d6 am
twong ddi cua tac nhan sdy ¢ = 15-17%, thoi
gian sdy T = 165 phut. Nguyén Vin Phiic va
cong su (2018) [6] di ché tao thiét bi say thay
san st dung thanh gém hong ngoai két hop
v6i d6i luu cudng birc. Qua trinh say tom dat
trong diéu kién nhiét do t = 45°C, van tdc gio
V =2 m/s, khoang cach nguoén H = 20 cm cho
thay san pham dat d6 am 18-20% sau 6 gid
sdy, v6i chit lugng dinh dudng va tiéu chuin
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vi sinh vugt trgi so voi phuong phap phoi
ning. Prashob K va Sirisomboon P (2022)
dd nghién ctru qua trinh sdy lién tuc c6 hd
trg khi nong két hop véi birc xa hong ngoai.
Nghién ctru sir dung phuong phap RSM dé t6i
uu hoa cac yéu td t, V, IP, H nham nang cao
chét luong san pham, rat ngin thoi gian sy
va toi wu hiéu qua ning luong.
II. POI TUQNG, THIET BI VA

PHUONG PHAP NGHIEN CUU

1. i twgng nghién ciru

Dbi tugng nghién ciru 13 cac thong sb say
td1 wu cho qua trinh siy tdm thé chan tring xé
bung bang hé théng say két hop birc xa hong
ngoai va niang luong mit troi gian tiép (IR-
SE), nham giam chi phi ning luong va dam
bao chat lugng san pham tom kho sau khi say.

Vit liéu nghién cuu la tom thé chan tr?ing
(Litopenaeus vannamei) c6 kich thudc dong
déu, dao dong tir 30-35 con/kg.

2. Thiét bi nghién ctru

2.1. Thiét bi sdy bang birc xa hong ngoai
két hop néing lwong mat troi IR-SE

Cac thi nghiém sdy tom thé chan tring x¢é
bung dugc thuc hién trén hé théng séy két
hop birc xa hong ngoai va ning luong mat
troi gian tiép (IR-SE), nhu minh hoa trén
Hinh 1. Mdi mé say xir Iy khoang 1 kg tom
xé bung, dugc bé tri thanh mot 16p mong trén
khay trong budng siy. Thong sé k¥ thuat cua
thiét bi say IR-SE bao gdm cac thiét bj chinh
sau: Cum dén hong ngoai (3) vdi tong cong
suat diéu chinh linh hoat tir 200 dén 2000 W
(tdi da 2000 W), cung cip ning luong buc
xa truc tiép dén bé mat vat liéu; Quat ly tam
(5) ¢6 cong suat 0,1 kW, dung dé diéu khién
luu lwgng khong khi trong budng siy; Budng
sdy kin duoc thiét ké cho phép diéu chinh cac
théng s6 van hanh bao gém: nhiét do trong
khoang 20-70 °C, téc d6 dong khéng khi
tir 0,5 dén 5 m/s va khoang cach tir ngudn

blrc xa dén bé mit san pham trong khoang
20-40 cm. Ngoai ra, hé thong con tich hop
b trao d6i nhiét (calorifer) (4) str dung nudc
néng duoc gia nhiét tir tAm thu ning luong
mit trdi. TAm thu c6 dién tich bé mat hép thu
2,5 m?, cong sudt nhiét 2.500 W va hiéu sut
hép thu trén 95%. Nudc néng duogc tuan hoan
trong hé théng véi luu lwong 2 m*/h nho bom
tuan hoan va dong vai tro 1am néng khong khi
sdy trudc khi duge dua vao budng siy.

Nguyén 1y hoat dong ctia hé théng say IR-
SE: Nang luong mat troi duoc tAm thu nhiét
(10) hip thu va truyén vao moi chat tai nhiét
1a nude. Dong nude noéng dwge bom tudn
hoan (8) qua hé théng trao d6i nhiét calorifer
(4) c6 tich hop cac thiét bi phu tro nhu binh
gidn no (9) dé bu sy thay d6i thé tich, van nap
nude (7) va van xa khi (11) nham dam bao
van hanh 6n dinh. Tai calorifer, nuéc nong
trao d6i nhiét véi khong khi sy, tao thanh
dong khi néng duoc quat cip (5) thdi vao
budng sy (1) thong qua hé théng éng dan
(6). Dong khi nay di qua vét liéu siy dugc dat
trén gia sy (2), dong thoi bé mat tom nhan
thém ning luong buc xa tir cum dén hong
ngoai (3).

Qua trinh gia nhiét dién ra theo co ché két
hop goém: (i) Blrc xa hong ngoai 1am néng
truc tiép 16p bién bé mat cua san pham, din
dén sy boc hoi nhanh chéng ciia hoi 4m gan
bé mat. (ii) D6i luu cudng birc tir dong khi
néng duy tri gradient nhiét - m cao, gop phan
giam ap suét hoi tai bé mit, ting hé sb truyén
khéi va thuc ddy qué trinh di chuyén am tir
bén trong ra bé mit ngoai. Hoi 4m phat sinh
trong qua trinh siy duogc loai bo lién tuc nho
quat hut (12), dua ra mdi truong qua 16i thoat
khi (14). Bong thoi, mot phan khong khi tuoi
(13) dugc bd sung dé duy tri can bang nhiét—
am trong budng sy, gop phan nang cao hiéu
sudt va chit lugng say.
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2.2. Thiét bi do lwong ding trong thwc nghiém

Trong do:
1. Tu sdy
. Gia sy
. Dén hong ngoai
. Dan trao d6i nhiét (calorifer)

. Quat cip gid

2

3

4

5

6. Ong gi6 dan khong khi vao
7. Van nap chét tai nhiét

8. Bom nudc nong

9. Binh gian no

10. TAm nang luong mit troi (collector)
11. Van xa khi

12. Quat hut gi6 thai

13. Khong khi vao

14. Khong khi ra
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Hinh 1. So db thiét bi siy bang IR-SE

Pé dam bao do chinh xéac va kiém soat chit
ché cac thong s k¥ thuét trong qua trinh thuc
nghiém, hé théng thiét bi do luong chuyén
dung duoc ap dung bao gom:

Thiét bi do nhiét d6 khong khi trong budng
sdy: Nhiét ké dién tir Dixell XR-60C duogc su
dung dé giam sat va diéu chinh nhiét 46 budng
sdy voi dai do tir-50 dén 100°C va sai s6+0,1°C,
dam bao kiém so4t nhiét 46 6n dinh trong sudt
qua trinh séy.

Thiét bj do d6 4m khong khi: Am ké XT110C
ding dé xac dinh d6 am twong ddi trong khong
khi budng sdy, v6i dai do tir 0 dén 99% va sai
50 £3%.

Thiét bi do van toc gio: Str dung dong ho do
ANEMOMETER model LM-81AT véi dai do
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tr 0 dén 20 m/s va sai s £3%.

Can phan tich dién tt: Model XT2200C
dugc dung dé ghi nhan sy thay d6i khdi lugng
mAu tdm trong qua trinh sy, v6i dai do tir 0 dén
2200 g va sai s6 +0,01 g.

Hé thong do dién nang tiéu thy: Thiét bi dién
tr mot pha Model EMIC CE-38, san xuit tai
Viét Nam, van hanh ¢ dién ap 220 V—50 Hz voi
cap chinh xac 1, dugc sir dung dé do ludng mirc
tiéu thy dién ning trong sudt qua trinh sdy, nham
danh gia hiéu qua nang lugng ca hé thong.

Can phan tich do am: Model MB120 cia
hiang OHAUS duoc dung dé xic dinh ham
luong nuéc ban du trong mau tém trude khi
sdy, v6i dai do tir 0,01% dén 100% va sai sd
+0,01%/0,001 g.
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3. Phwong phap nghién ctru

3.1. Phirong phdp chudn bi mau

Mau tom dugc lua chon 13 tom tuoi séng, co
mau sic sang tu nhién, khong bi tén thuong co
hoc, dugc thu mua truc tiép tir Cho Vinh Hai,
Phuong Béc, Nha Trang va van chuyén ngay
dén phong thi nghi€ém Nhiét Lanh, Truong
Dai hoc Nha Trang dé tién hanh xur 1y va thuc
nghiém. Trong sudt qué trinh van chuyén va
luu gilt, mau tdm duoc bao quan lanh trong
thung xdp cach nhiét theo ding quy trinh k§
thuat nham han ché bién ddi sinh hoa, duy tri
chat luong nguyén lidu trude khi siy.

Trude khi tién hanh sdy, mau tm thé chan
trang tuoi dugc xir Iy so bd qua cac bude ria
sach béng nude lanh, sau d6 ludc trong nudc
s01 voi thoi gian 5 phut [2], tom dugc tach
v, bo dau va xé doc theo bung (Hinh 2). Méi
mé sdy, mau tom c6 khdi luong khoang 1 kg.
Toém sau so ché duogc trai déu thanh mot 16p
duy nhét trén khay sdy, tdm duoc sip xép doc
theo hudng gi6, nhim dam béo tat ca cac mau
t6m déu dugc tiép xuc dong déu véi ngudn birc
xa hong ngoai va ludng khong khi nong trong
budng sdy.

3.2. Phurong phdp Taguchi trong thiét ké thi
nghiém

Phuong phap Taguchi dugc ap dung dé thiét
ké thi nghiém nhdm dénh gia anh hudng cua
c4c thong s6 ky thuat dén qua trinh siy tom thé

chan tréng x¢ bung. Ma tran truc giao dugc st
dung dé b tri thi nghi€ém mot cach hé théng,
giam s6 lugng thi nghiém nhung van dam bao
xem xét dong thoi nhidu yéu t6 va mirc khao
sat. Nghién ctru sir dung ma tran gdm 9 thi
nghiém, mdi thi nghiém Ip 3 1an (tong 27 thi
nghiém). Cac thong s6 dau vao dugc chon dua
trén céc nghién ctu c6 do tin cay cao [2- 4,8-
9], véi cac mirc khao sat tuong tng diéu kién
van hanh ctia h¢ thong say két hop birc xa hong
ngoai va ning luong mit troi gian tiép (IR-SE)
dugc trinh bay ¢ Bang 1. Thiét ké nay 14 co so
dé phan tich yéu t6 anh hudng chinh va xéac
dinh cac thong s ti uu.

Béng 1 liét ké cac thong s van hanh chinh
cling voi cac gia tri diéu chinh trong thiét ké
thuc nghiém. Cu thé, nhiét 6 budng siy duoc
khao sat trong khoang tir 40°C dén 60°C, véi
budc didu chinh 10°C. Van tdc dong khi sdy
dao dong tu 1,5 dén 2,5 m/s, bude diéu chinh
0,5 m/s. Khoang cach tir ngudn birc xa hong
ngoai dén bé mit miu dugc khao sat trong
khoang 30 dén 40 cm, v6i budc 5 cm. Cong
sudt dén hong ngoai duoc didu chinh tir 1400
W dén 1800 W, vé6i budc diéu chinh 200 W.
Nhirng pham vi va budc diéu chinh nay duoc
lua chon nham dam bao su da dang va d chinh
xéc trong qua trinh thyc nghiém tir 6 tdi wu
hoa tim ra t6 hop thong sé hidu qua nhét cho
qué trinh sy tom thé xé bung.

Bing 1. Cac thong s6 van hanh va céc gia tri khao sat trong thiét ké thue nghiém

STT Thong s6 van hanh Gia tri dudi | Gia tri co sO Gia tri trén Khoang diéu chinh
1 | Nhiét d6 budng sy, t (°C) 40 50 60 10
2 | Van toc khong khi sdy, V (m/s) 1,5 2 2,5 0,5
3 | Khoang cach hong ngoai, H (cm) 30 35 40 5
4 |Coéng suit buc xa dén hong 1400 1600 1800 200
ngoai, [P (W)

3.3. Phuong phdp t6i wu bé mdt ddp ing
RSM

Phuong phap bé mit dap ung (Response
Surface Methodology — RSM) 1a cong cu két
hop gitra toan hoc va théng ké, ding dé phan

tich va t6i uu cac qua trinh c6 nhiéu bién dau
vao tac dong déng thoi dén mot hodc nhidu
bién dAu ra. Muc tiéu chinh cua RSM 1a xay
dung mé hinh hdi quy va danh gia sy twrong tac
giita cac yéu t6 nham xac dinh diéu kién van
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hanh t6i wu [2,4,8,12].

Trong nghién ctru nay, mé hinh hdi quy
dugc phat trién tir dir lidu thuc nghiém dé dy
doan ba bién muyc tiéu gébm: ty 1¢ phuc hdi 4m
(R,,» gVLA/gVLK), thoi gian sdy (t,,, gid) va
muc ti€u thu ning luong riéng (SEC_, kWh/
kgH,0). M6 hinh dugc xdy dyng nhim mo ta
anh huong cua cac thong sb dau vao dén két
qua dau ra cta qua trinh siy, trén co s& cach
tiép can tur cac nghién cuu trudce [2,8,10-11,13].

Y=1(t V,H,IP) (2.1)

Céc bién dau vao nghién ctru bao gdm: nhiét
d6 budng sy #(°C), khoang cach tir ngudn birc
xa hong ngoai dén mau tom H(cm), van toc
dong khong khi siy V(m/s) va cong suét birc xa
hong ngoai IP(W), chi tiét cac thong sb duoc
trinh bay trong Bang 1. M6 hinh hoi quy bac
hai, mot dang phd bién trong phuong phap mit
dap tmg (RSM), duoc st dung dé xdy dung
phwong trinh hdi quy nhu sau [2-3,9,11-12]:

k k k
}7= bO +Zbl-Xi+ Z bl]XlX]-I_Zbllezl (2.2)
i=1 i=1

ij=1

Trong do, Y 12 ham muc tiéu; b, 1a hé sb
hang s6 trong mé hinh; b; va b; 1an luot 14 cac
hé sb biéu thi anh huong tuyén tinh va phi
tuyén cua timg bién dau Vé.O;’ con bij phéan anh
su tuong ‘Eéc gilta cac cap bieén X. va X, trong
d6 cac bién nay dugc ma hoa tir cac thong so
ky thuat ban d4u. Qua trinh thiét ké thi nghiém

dugc thuc hién theo phuong phap Taguchi, voi
két qua chi tiét dugc trinh bay trong Bang 2. Bé
kiém chimg do tin cdy cta cdc thong s6 toi wu
trong qua trinh say tom, nhém nghién ctru da
tién hanh céac thi nghiém theo quy trinh duoc
minh hoa tai Hinh 2.

T6m thé chan tring (W, = 70%)

v

Xt Iy, rira

¥

Ludc & ché d6 thich hop, xé bung

v

Séy trén may séy

thich hop, dén d6 4m W, =20 +1%

IR-SE & ché do séy

A Y a
| Danh ¢ia theo cac chi ti€u |

A

v v v
TN (phiit) Rin (gvia /8vik) SECry
(kWh/kgH,0
v v

Xay dung phuong trinh hdi quy
va toiuu hoa theo RSM

v

Xac dinh ché do sdy t6i uu

Hinh 2. Quy trinh thi nghiém xéc dinh ché do sy t6i wu cho tdm thé chan tring xé bung
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3.3. Phwong phdp tinh cdc sé liéu tir thi
nghiém

3.3.1. P6 am cua tom thay doi theo thoi
gian siy

Dé xac dinh ham luong 4m cua tom tai timg
giai doan trong qua trinh sdy theo cong thirc
sau [2-4]:

W, :100—%.Gl (2.3)

Trong do: W, 1a do 4m cua tom tai thoi diém
thtr 1, (%); W, 1a do 4m ctia tom trude khi sdy
(%); G, 1a khéi Iwgng ban dau cua tom (g); G,
1a khéi luong ctia tom tai thoi diém thir i, (g).”

Trong qué trinh say, mau tom dugc can dinh
ky mdi 10 phut bang can dién tir c6 d¢ chinh
xéac 0,01 g dé thu thap dir lidu khéi luong tai
ting thoi diém. Khéi lugng tom tai thoi diém
i, G, dugc st dung dé xac dinh ham luong Am
tuong Ung tai thoi diém do. Qua trinh nay tiép
tuc cho dén khi ham lugng am trung binh cudi
clng cua san pham tém kho dat khoang 20%.
Madi thi nghiém dugc tién hanh véi ba lan lap
lai, va gid tri ham lugng am cudi cung duoc
tinh bang trung binh khdi lwong ciia cic mau
thir theo timg khoang thoi gian siy.

3.3.2. Xac dinh ty 1¢ phuc hdi 4m cua tom
thé xé bung sau khi sdy

Pé danh gia ty 1& phuc hdi 4m cia tom thé
chan tring xé bung sau qua trinh say khé, cac
mau thir duoc ngam trong nudc cAt & nhiét do
6n dinh, duy tri trong khoang 25-30°C. Trong
sudt qua trinh ngdm, miu tom kho dugc giir
ngdp hoan toan trong nudc nham dam bao bé
mat ludn tiép xtc voi nude. Tai cac khoang
thoi gian xéac dinh, mau duoc léy ra, lau nhe
bé mat bang khan gidy sach dé loai bo luong
nudc du bén ngoai, sau do tién hanh can lai
khdi luwong. Qua trinh nay dugc lap lai lién tuc
cho dén khi sy thay d6i khdi luong giita hai 1an
can lién tiép khong con dang ké, cho thdy mau
da dat trang thai hép thu 4m tdi da. Chi sb ty 1€
phuc héi am duoc tinh toan theo cong thirc da

dugc st dung trong cac nghién ciru trude day
[2, 10-11].

m
Ry = —= 2.4
m,

Trong do: m la khéi lwong cua tom thé
chan tring x¢é bung sau khi ngdm nudc, [
m, la khéi lwong cua tom thé chan tring xé
bung trude khi ngdm nudc, g, .

3.3.3. Xac dinh muc ti€u thy ning lugng
riéng (SEC) khi siy tom thé chan tring bing
IR-SE

Chi s tiéu thu niang luong riéng (SEC —
Specific Energy Consumption) 1a mot thong s6
k¥ thuat quan trong ding dé danh gia hiéu qua
sir dung nang lugng trong qua trinh siy. Chi s6
nay biéu thi lugng dién nang tiéu hao dé loai
bo 1 kg nudce ra khai vat licu séy. Viéc xac dinh
SEC cho phép danh gid mic d6 tdi uu trong
van hanh hé thng siy va kha nang tiét kiém
nang lugng. Giad tri SEC duogc tinh toan dua
trén tong nang luong dién tiéu thy trong sudt
chu trinh sy va khéi lwong hoi am thuc té da
duogc tach ra khoi vat li€u, theo cong thiic sau
[2,10-11]:

SEC = Ly
e (2.5)

w

Trong do: EP: Téng luong dién ning tiéu thu
trong toan bo qua trinh say ctia mét mé (kWh);
AG : Khéi lugng hoi 4m duge loai bo khoi
mau tém thé chan tring trong sudt qua trinh
say (kg).

3.3.4. Panh gia d6 phu hop gitta phuong
trinh hdi quy du doan va két qua thuc nghiém

Sai s6 trung binh theo phan trim E [%]
duogc xac dinh bang cong thirc [2,10-11]:

£ = 120

Y .» -7,
Z | I.MPA i.IN (26)
Yi.MP
Trong do: 17L-_Mp 1a két qua du doan, Yiryla
két qua thyuc nghiém, n 1a ) lugng thi nghiém.
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3.3.5. DPanh gia chét luong cam quan miu
t6m sdy thong qua thang diém dinh sin

Chat lwong cam quan cua san phim tom thé
chan tring sau sy duoc danh gi theo phuong
phap cho diém cam quan, dua trén tiéu chuan
qudc gia TCVN 3215-79. Cac miu dugc lya
chon dé danh gia 1a nhitng san pham c6 d6 am
cudi trong khoang 20 = 1%, nham dam bao do
on dinh vé dic tinh cam quan. Qua trinh danh
gia tap trung vao bon tiéu chi chinh: mau sac,
mui, vi va cu tric co thit. Mdi tiéu chi duoc
gan mot hé s6 trong s6 khac nhau, phan anh
mirc 49 anh huong cta timg yéu td dén chat
lugng cam quan tong thé. Cu thé: mau sic
(1,2), mui (0,8), vi (1,0) va d¢ san chéc ciia thit

(1,0) [2, 6].

III. KET QUA VA BINH LUAN
Trong nghién ctru nay, d6 am ban dau cua
tom thé xé bung dugc xac dinh la W4 = 70%.

Ham lugng 4m ciia miu tom trong qua trinh
sdy dugc xac dinh bang phuwong phap can khbi
luong, ap dung cong thirc (2.3), cho dén khi
d6 4m cudi cung cua tom dat khoang 20 + 1%.
Két qua & Bang 2 cho thiy nhiét do 1a yéu t6
anh huong manh nhat dén qué trinh sdy. Cu
thé, tai 40°C, thoi gian sdy kéo dai 7,5-8,0 gio,
SEC. nam trong khoang 16,66 —24,74 kWh/kg
H,0 va R, trung binh khoang 1,35. Khi tang
1én 60°C, thoi gian sdy giam con 3,5-5,2 gio,
SEC,, giam xudng mic thap nhét 13,61-14,98
kWh/kg H0, trong khi R tdng Ién 1,87-2,29.
Cac s liéu nay cho théy viéc ting nhiét do vira
rit ngén thoi gian sdy, vira giam tiéu thu ning
lwong riéng va ning cao kha nang hat 4m phuc
hdi ciia tom kho. Nhin chung, cac thong sb
dau vao nhu nhiét d6 50-60°C két hop véi V
=1,5-2,0 m/s, H = 30-35 cm va IP > 1600 W
cho hi¢u qua tong thé t6i uru.

Bang 2. Dir liéu nghién ciru thi nghiém

Bién thuc diu vao Két qua
SEC
A oot | st | rem | W | oy | PR | g vivg
H,0] VLK]
1 40 1,5 30 1400 8,0 19,89 1,257
2 40 1,5 30 1400 8,0 20,05 1,287
3 40 1,5 30 1400 8,0 19,63 1,188
4 40 2 35 1600 7,7 16,66 1,491
5 40 2 35 1600 8,0 17,04 1,579
6 40 2 35 1600 8,0 16,84 1,489
7 40 2,5 40 1800 7,5 24,74 1,287
8 40 2,5 40 1800 8,0 24,60 1,287
9 40 2,5 40 1800 8,0 23,71 1,287
10 50 2 40 1400 5,5 16,76 1,759
11 50 2 40 1400 5,5 16,57 1,786
12 50 2 40 1400 5.5 16,68 1,792
13 50 2,5 30 1600 5.5 16,01 1,577
14 50 2,5 30 1600 5,7 16,14 1,655
15 50 2,5 30 1600 5,5 16,08 1,829
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Bién thue dau vao Két qui
N SEC, R
el | st | feml | wy | e | BR[| IgViav
H,0] VLK]
16 50 1,5 35 1800 5,7 15,53 1,877
17 50 1,5 35 1800 5,7 15,68 1,839
18 50 1,5 35 1800 5,5 15,58 1,894
19 60 2,5 35 1400 5,0 14,15 1,874
20 60 2,5 35 1400 5,0 14,25 1,967
21 60 2,5 35 1400 5,2 14,18 1,967
22 60 1,5 40 1600 4,5 13,61 2,092
23 60 1,5 40 1600 4,5 13,64 2,286
24 60 1,5 40 1600 4,7 13,79 2,265
25 60 2 30 1800 3,5 14,81 2,175
26 60 2 30 1800 3,7 14,98 2,273
27 60 2 30 1800 3,5 14,97 2,125

1. Thiét 1ap cac phwong trinh hdi quy du
doan tir két qua thwe nghiém

Duya trén dir liéu thuc nghiém thu duoc
tir cac to hop thong sé sdy trong Bang 2, cac
phuong trinh hdi quy (PTHQ) tuyén tinh da
duogc xdy dung nhim mé ta mdi quan hé giita
cac thong sb dau vao va cac bién dau ra trong
qué trinh sdy tom thé xé bung bang thiét bi sdy
IR-SE. Cac phuong trinh nay cho phép du doan
chinh xac cac chi tiéu ddu ra cta qua trinh,
ddng thoi gop phan 1am rd mirc do anh hudng
va xu hudng bién thién cta timg théng sb van

hanh dbi véi cdc ham muc tiéu.

1.1. Thiét ldgp phwong trinh hoi quy du
dodn thoi gian sdy T, 8O

Két qua phan tich cho thdy PTHQ dugc xdy
dung dé du doan thoi gian sdy tom c6 muc do
pht hop rat cao, thé hién qua cac chi sd thong
ké: hé s6 R%(eq) 12 99,41%, hé¢ s6 R2(Adj) dat
98,15% va hé sb R2(Pred) & muc 98,68%.
Su chénh 1éch nho gitta R*(Adj) va R*(Pred)
(khoang 0,8%) cho thdy mé hinh cé tinh 6n
dinh va do6 tin cay cao trong viéc dy bao.

Bing 3. Bing két qua phan tich ANOVA thé hién mirc dd anh hwéng cia cac yéu t6 dén tirng ham muc tiéu

Neu in T, (g10) SEC_, (kWh/kgH O) R (g VLA/gVLK)
Giatri F Gia tri P Gia tri F Gia tri P Gia tri F Gia tri P
Hoi quy 382,03 0,000 689,13 0,000 184,44 0,000
Bdc nhat 712,26 0,000 1028,87 0,000 350,77 0,000
t(°C) 2773,78 0,000 3470,05 0,000 1287,10 0,000
V(m/s) 1,78 0,199 313,04 0,000 64,03 0,000
H(cm) 14,69 0,001 153,86 0,000 15,90 0,001
IP(W) 58,78 0,000 178,53 0,000 36,06 0,000
Bdc hai 51,81 0,000 349,40 0,000 18,10 0,000
t2 104,04 0,000 177,92 0,000 1,02 0,326
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Ngudn T, (g10) SEC_,, (kWh/kgH O) R, (g VLA/gVLK)
Giatri F Gia tri P Giatri F Gia tri P Giatri F Gia tri P
V? 62,26 0,000 164,95 0,000 47,63 0,000
H? 0,7824 0,000 523,12 0,000 6,33 0,022
1p? 0,0363 0,195 531,60 0,000 17,42 0,001
R(eq) (%) 99,41 99,67 98,79
R? (Ad)) (%) 98,15 99,53 98,26
R*(Pred) (%) 98,68 99,27 92,29
S 0,14 021 0,046

Phéan tich phuong sai (ANOVA) trong Bang
3 xac nhan ring PTHQ béc hai thiét lap tir thuc
nghiém c6 ¥ nghia thng ké cao, voi cac bién
dau vao gdm nhiét do sdy (t), khoang cach dén
(H), cong sudt hong ngoai (IP), ciing cac thanh
phén béc hai twong tng (2, V2, H2) déu ¢6 gia tri
p <0,05. Pidu nay khing dinh cac yéu t6 trén co
anh huong dang ké dén thoi gian sdy. Cu thé, khi
nhiét do va cong suat dén hong ngoai ting, thoi
gian sdy giam, trong khi ting cao van toc gio lai
lam thoi gian siy kéo dai. Nguyén nhén 1a khi toe
do gi6 tang s& lam tang cudng trao ddi nhiét ddi
luu, ting hé s6 bay hoi va thuc ddy khuéch tan 4m
ra bén ngoai. Qua trinh khuéch tan ngoai manh
& giai doan dau c6 thé khién bé mat tom nhanh
chong hinh thanh 16p mang, tir d6 cén trd su thoat

am ¢ cac giai doan sau va lam kéo dai thoi gian
sdy. Nhitng quan sat nay dugc minh ching rd qua
cac do thi tuong tac tai Hinh 3a va 3b. Nguoc lai,
cac yéu td nhu van tdc khong khi sy (V) va binh
phuong cong suat hong ngoai (IP?) ¢6 gia tri p
1an luot 14 0,199 va 0,195 (déu 16n hon 0,05), cho
thay anh hudng ctia ching dén mé hinh 1a khong
dang ké. DPong thoi, do léch chuan thip (0,14)
cling hé sd R? gan bang 1 khang dinh phuong
trinh hdi quy dugc xay dung phan anh chinh xac
mdi quan hé giira cac bién trong qua trinh sdy.
Két qua nay, c6 thé két luan rang mo hinh hdi quy
bac hai (3.1) la cong cu dinh lugng dang tin cay
va hidu qua dé t6i wu hoa thoi gian sdy khi Gmg
dung cong nghé sy (IR-SE) cho tom thé chan
tring xé bung.

7, =14,64-0,7644.1 = 7,2V +1,03.H +0,00494.7P +0,005889.1° +1,822.1* —0,01444.11* —2.10 *.IP’ (3.1)

1.2. Thiét lgp PTHQ dir dodn mikc tiéu thu
nang lwong rieng SEC,,, kWh/kgH O

Phan tich ANOVA (Bang 3) cho thiy phuong
trinh hdi quy du doan muc tiéu thy ning luong
riéng (SEC) c6 y nghia théng ké cao, véi gid tri p
ctia m hinh nhé hon 0,05. Céc bién dau vao gdbm
nhiét do (t), tbc do dong khi (V), khoang cach
dén (H), cong sut hdng ngoai (IP) va cac thanh
phén béc hai (2, V2, H2, IP?) déu anh huéng dang
ké dén SEC. Két qua ¢ Hinh 3¢ va 3d cho thay
SEC giam khi nhiét d6 hodc cong sudt IR tang,
thé hién mdi quan hé ty 18 nghich giita cac yéu tb
nay voi nang luong tiéu thu. Ngugc lai, khi van

tc gi6 taing, SEC c6 xu huéng ting. Diéu nay
¢6 thé do tde d6 gi6 cao ban dau thuc diy thoat
4m va truyén nhiét di Iuu, nhung dong thoi 1am
bé mat nhanh kho, tao 16p mang can trd khuéch
tan 4m bén trong, kéo dai thoi gian sdy va lam
tang tong nang luong sir dung. Cac chi sb théng
ké R?=99,67%, R*(adj) = 99,27% va R*(pred) =
99,53% déu rat cao, khing dinh do chinh xé4c va
kha nang du doan ctia mo hinh. Do d6, phuong
trinh hdi quy béc hai (3.2) 13 cong cu dang tin ciy
dé t6i uu hoa SEC trong cong nghé sdy IR-SE
cho t6m thé chan tring xé bung.

SEC,y, =294,78—1,49831 16,56V —5,604.H —0,16164.IP+0,011939.4* + 4,598 "> —0,08189.H> - 5.10* IP? (3.2)
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1.3 Thiét ldp PTHQ du dodn ty Ié phuc héi am
R, gVLA/QVLK.

Két qua ANOVA (Bang 3) cho thdy phuong
trinh hoi quy du doén ty 18 phuc héi am (R,) c6
v nghia thong ké cao, voi gia tri p cia mo hinh
nho hon 0,05. Diéu nay khang dinh mo hinh phu
hop voi dit ligu thye nghiém va dang tin cdy. Cac
bién t, V, H, IP va céc thanh phan binh phuong V2,
H2, IP? déu anh huong dang ké dén RTN. Riéng
thanh phan binh phuong nhiét d6 (2) ¢6 p = 0,326
(p>0,05), chimg to khong tac dong rd rét dén mo
hinh. Nguyén nhén c6 thé do ¢ mirc nhiét d6 qua
cao, bé mit tom d& hinh thanh 16p mang kho, han

ché kha nang phuc hdi am. Cac db thi tai Hinh 3e
va 3f cho thay khi nhiét d6 budng say tang tir 40°C
1én 60°C, (R ;) tang dan, phan anh tic dong tich
cuc cua nhi¢t do cao dén kha nang tai hap thu nudc
sau séy. Nguoc lai, khi van toe gi6 tang tur 1,5 Ién
2,5 m/s, (RTN) co xu‘hué'ng giérn7 nhe, dac l;iét o
mirc vén toc cao. Dicu nay co the do 16p bé mat
kho nhanh va cimg, can trd qua trinh hit 4m tré
lai. Céc chi s6 R? = 98,79%, R%(adj) = 98,27% va
R2(pred) = 92,29% déu dat gia tri cao, khang dinh
phuong trinh hdi quy bac hai (3.3) 1a cong cu dinh
luong tin ciy dé t6i uu hda (R,,) khiap dung cong
nghé say IR-SE cho tom thé chan tring x¢ bung,

R, =-10,32+0,0576.+1,892.V +0,1404.H +0,00657.IP—0,000189./* —0,5162./'> ~0,001882.H* —2.10°° IP* 3.3)

Ttn(h)
57

1P (W) Ly

175
ECtn [kWh/kgH20] 150 |

125 |

21 4
Rtn (gVLA/gVLK)
18

t(0)

20

SECtn [kWh/kgH20] o

19 |

Rtn (gVLA/gVLK) 15 |
17

16

Hinh 3. Anh huéng cia cac thong so sy dau vao dén cic ham muc tiéu (1., SEC_, R)
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2. T6i wu héa da muc tiéu xac dinh ché d¢
sy

2.1. Két qua xdc dinh thong s6 toi wu cho tém
thé chan tring xé bung say bang cong nghé IR-
SE

bé xé4c dinh ché do séy t6i wu thoa man ba
muyc tiéu: rat ngan thoi gian, giit chat lugng
cam quan va tiét kiém nang lugng, nghién ctru

Bang 4. Cac ham muc tiéu toi wu va trong so wu tién

ap dung phuong phap RSM (Response Surface
Methodology). Phuong phap nay giap phén tich
ddng thoi anh hudng riéng 16 va twong tac cua
céc théng sb cong nghé. Cac bién khao sat, pham
vi thi nghiém va két qua téi uu theo timg muc
tiéu dugc trinh bay tai Bang 4, 1am co s dé xuat

che d6 say hiéu qua.

STT | Muc tiéu diu ra Muc tiéu Théip hon | Muctiéu | Cao hon | Trong sb
1 Tin [phut] Nho nhét (Min) 3,5 3,5 8.0 1
2 RTN [gVLA/ gVLK] Lén nhét (Max) 1,188 2,286 2,286 2

SECTN [kWh/kg HZO] Nho nhét (Min) 13,6058 13,6058 24,742 2
Optimal t(©) v (m/s) H (cm) P OW)
i 60.0 2,50 40,0 1800.0
D:09747 'Z9] [60.0] (1.8838] (34.1451] [1800.0]
Low 40.0 30.0 1400.0
Composite
Desirability
D: 0,9747
Rtn (gVL Y N e |
Maximum
y = 2.2855
d = 0,99952
SECtn [k
Minimum
vemEao . o~ . | o I~ | -~ [ _____ _]
d = 1,0000
Ttn(h)
Minimum
y = 4.0374
d = 0,88057 e el Sl e o e e

Hinh 4. D6 thi tdi wu phan tich bing phan mém Minitab

Két qua t6i wu héa da muc tiéu bang
phuong phap RSM cho thiy mé hinh c¢6 mirc
d6 phu hop rat cao, voi Chi sb mong doi
tong (Composite Desirability) dat 0,9747. Bo
thong s6 tdi wu xac dinh gém: nhiét do 60°C,
van téc tac nhan séiy 1,88 m/s, khoang cach
dén hong ngoai 34,14 cm va cong suit buc
xa 1800 W. O diéu kién nay, ty 1& phuc hdi
am dat 2,2855 gVLA/gVLK véi gia tri ky
vong (desirability = 0,99952), suét tiéu thu
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nang lugng riéng gidm con 13,3107 kWh/kg
v6i (desirability = 1,0000), va thoi gian sy
rat ngin xudng 4,0374 gid véi gia tri ky vong
(desirability = 0,88057). Két qua nay cho
thiy bo thong sé tdi wu khong chi cai thién
hiéu qua ning lugng va thoi gian sdy ma con
duy tri chit luong san phim sau sy, khing
dinh tiém niang ung dung thuc tién cta hé
théng sdy IR-SE d6i véi tom thé chan tring
x¢ bung.
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2.2. Danh gid sw phii hop giita két qua dw
doan va thuc nghiém

Dit liéu tir Bang 5 cho thy sai sd giira gia tri
du doén tir cac phuong trinh hdi quy va két qua
thuc nghiém déu nam trong gidi han cho phép,
v6i muc sai 1éch dudi 10% [10-11]. Cu thé, sai sb
dbi vai thoi gian sy 1a 8,19%, chi s ty 1& phuc
hoi 4m 1a 7,00%, va suét tiéu thu ning luong 1a

8,08%. Cac mirc sai sO thap nay cho thdy cac mo
hinh héi quy dugc xay dung c6 do chinh xac va
do tin cay cao, hoém toan kha thi trong viéc du
doan cac thong s6 k¥ thudt quan trong cua qua
trinh sdy tom thé chan tring x¢é bung Diéu nay
khéing dinh tinh tng dung thuc tién ciia mé hinh
trong thiét ké va t6i wu hoa quy trinh siy.

Bing 5. Két qua danh gia sy phu hgp giira két qua dy do4n va thue nghi¢m

Két qui xic dinh tir Két qué thue nghiém 1
Stt Ham muc tiéu PTHQ (llﬂem chu'ng Sai s0 (%)
(3.1+33) g
1 Thoi gian sdy T, (gid) 4,03 3,7 8,19
Chi s6 ty 1& phuc hoi am cia
2 A N 2,285 2,125 7,0
tom kho RTN (g\/T A/gVT K)

3 Murc tiéu thu nang lugng riéng 1331 14.48 3,08

SEC_, (kWh/kg, ) ’ ’ ’

3. X4y dung duong cong sy va toc do say
& ché d¢ sdy tdi uu

Biéu d6 5a cho thay do am cua san pham
giam lién tuc trong sudt qua trinh sdy va c6 thé
chia thanh hai giai doan ro rét. Trong 90 phut
dau, do 4m giam nhanh tir khoang 70% xudng
con 40%, tuong tmg véi giai doan bay hoi am ty
do, khi nu6c khong lién két d& dang thoét ra nhd
truyén nhiét hiéu qua. Tir 90 dén 220 phut, do
dbc duong cong giam dan, phan 4nh su chuyén
sang giai doan tach am lién két, khi nudc bi gitr
chit trong ciu triic mo va téc do say cham lai,
kéo theo nhu cau nang luong 16n hon. Pudng
cong khéng xudt hién doan nam ngang hay
ngung tré, ching to diéu kién siy on dinh va
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duoc kiém soat tot. Biéu d6 5b thé hién mdi quan
h¢ phi tuyén giita toc do sdy va do am vat liéu,
voi duong cong co dang d6i xing tang, giam
16 rét. Khi d6 am con cao (>60%), toc do say
& mirc thap do giai doan lam nong vét liéu say
hoi nudc chua tiép xtc hiéu qua voi ngudn nhiét.
Téc 46 siy dat gi tri cuc dai trong khoang do am
khoang 40— 60%, day la giai doan say hiéu qua
nhét khi truyen nhiét va khuech tan am dlen ra
manh. Khi 46 4m giam xudng dudi 30%, toc do
sdy suy giam nhanh do nudc lién két kho thoat
hon, 1am ting nhu cdu ning luong. Xu hudng
nay gitp xac dinh khoang d6 4m thich hop dé
diéu chinh ché d6 sdy, nham ning cao hiéu qua
va dam bao chit luong san pham.
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Hinh 5. Pudng cong siy va toc dd siy

TRUONG DAI HOC NHA TRANG o 89



Tap chi Khoa hoc - Cong nghé Thiy sdn, S6 4/2025

4. Panh gia chit lwong va an toan thyec
phim ciia tdm thé xé bung sy ¢ ché dé tbi
wu

4.1. Pdanh gid chat lwong cam quan va ty
1é phuc héi Gm ciia t6m thé kho xé bung

Két qua thu duoc tir Bang 6 va Hinh 6a
cho thay cong nghé sdy IR-SE mang lai hiéu
qua cam quan dang ké cho san phim tom thé
chan tréng x¢ bung. Cu thé, diém cam quan
tong thé (CLCQ) dat 18,21, phan anh murc d6
chip nhan cao cua nguoi tidu dung d6i voi
cac dic tinh nhu mui vi, mau sic va két ciu
ciia san phdm sau siy. Bén canh d6, chi sd
phuc hdi 4m (R,,) dat 2,125 g, /g . cho

thay kha nang tai hap thu nudc ciia san pham
tom kho sau siy la twong ddi tot, gop phan cai
thién cam giac &n va nang cao gia tri sir dung
ctia san pham. Nhitng két qua nay khang dinh
rang cong ngh¢ siy IR-SE khong chi gitp bao
toan cac didc tinh cdm quan quan trong, ma
con duy tri tot kha nang phuc hdi d6 4m, mot
yéu t6 then chdt ddi voi chét lugng cua thyc
pham sy kho. Qua dé, phurong phap nay gop
phéan ning cao gia tri cam quan va gia tri st
dung ctia san pham tom kho, phi hop véi yéu
ciu cua thi truong va nguoi tidu dung hién
dai.

Bang 6. Két qua CLCQ va chi s6 phuc hdi 4m ciia tdm thé xé bung

. ] ) Chi s6 phuc hdi 4m ciia
TT Ph hap s Pidm CL .z !
S wong phap say iém CLCQ (diém) tom thé R (gVLA/gVLK)
T6m thé chan tring xé bung siy bang
1 IR.SE. 18,21 2,125

a) Miu tom thé xé bung sau khi siy

b) Miu tom thé xé bung trwéc khi siy

Hinh 6. Hinh anh tdm thé xé bung trwéc va sau khi sdy bang IR-SE

4.2. Panh gid do an toan thwc phdam ciia
tom thé chdn trdang xé bung khé sdy bang
cong nghé IR-SE

Két qua trong Bang 7 cho thdy khong phat
hién sy hién dién cta vi khudn Escherichia
coli va Salmonella trong mau tom sau siy.
Céc chi tiéu vi sinh con lai déu ndm duéi gidi

90 e TRUONG DAI HOC NHA TRANG

han cho phép dbi véi san pham thyc pham kho
theo quy dinh hién hanh. Piéu nay chimg t6
cong nghé siy IR-SE c6 hiu qua rd rét trong
viéc we ché vi sinh vat gy hai, gop phan dam
bao an toan vi sinh va chat lugng vé sinh thuc
pham cua san pham sau ché bién [9].
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Bang 7. Két qua kiém nghiém ctia miu tém thé chén tring siy bang IR-SE

STT Chi tiéu kiém nghié¢m Phwong phap kiém nghiém Két qua
1 |Coliforms ISO 4832:2006(*) <10 CFU/g
2 | Tong sb ndm men va nim mdc I1SO 21527-2:2008(*) <10 CFU/g
3 | Escherichia coli ISO 16649-2:2001(*) Am tinh/25 g
4 |Salmonella TCVN 10780-1:2017(*) Am tinh/25 g
5 |Tbng sb vi sinh vat hiéu khi TCVN 4884-1:2015(*) 8,2 x 10°3 CFU/g
5. KET LUAN dat 2,285 gVLA/gVLK. Phuong phap sdy IR-

Thong qua nghién ciru cong nghé say hong
ngoai két hop ning lugng mit troi gian tiép IR-
SE ap dung cho tom thé chan tring xé bung,
cac diéu kién van hanh téi uu da dwoc xac lap,
g6p phin nang cao chat luong san phdm va
hi€u qua nang lugng. Cu thé, cac thong 36 tdi
vu gém: nhiét d6 say 60°C, cong suat birc xa
hong ngoai 1800 W, véan téc dong khong khi
1,88 m/s, khoang cach tir nguén hdng ngoai
dén nguyén liéu 34,15 cm. P am tuong doi
ctia khong khi siy duy tri trong khoang 20—
25%. Nguyén liéu dau vao 1a tom thé da ludc,
c6 d6 4m khoang 70% va dugc sdy dén khi dat
d6 4m cubdi 20 + 1%, dap tng yéu ciu cua san
pham tom kho thwong mai. Thoi gian sdy tdi
uwu 14 4,03 gio, véi ty 1 phuc hdi am (R, ) cao,

TAI LIEU THAM KHAO

Tiéng viét

SE ciing cho thdy hiéu qua st dung ning luong
t6t, voi mirc tiéu thy nang luong riéng (SEC)
chi 13,31 kWh/kg H,O, phan anh kha ning tiét
kiém dang ké.

Cac mo hinh hdi quy xay dung trong nghién
ctru du doan chinh xac cac chi tiéu quan trong
nhu thoi gian séy, muc ti€u thy nang luwong va
ty 1¢ phuc hoi 4m. Nhiing két qua nay khong
chi ¢6 gia tri 1y thuyét ma con mang y nghia
thue tién, tao nén tang khoa hoc cho thiét ké va
van hanh hé théng siy IR-SE ¢ quy md cong
nghiép. Nghién ctru gép phan hoan thién quy
trinh ché bién tom thé chan tring xé bung kho
dat chét lugng cao, bao dam an toan thyc phérn
va toi vu hiéu suit ning luong trong san xuat
thuc té.
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