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Abstract: The paper presents results on the variation of freezing time of black tiger shrimp depending on
the freezing temperature, wind speed, and heat exchange cross-section on the surface of the shrimp body.
Research results show that parameters such as freezing temperature, wind speed, and raw material size
play a key role in shortening freezing time, minimizing energy consumption, and minimizing mass loss

during the freezing process.
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1. Pit vin dé
Trong hé thong lanh cip dong tom st thuong chay
0 nhi¢t do khong khi tir t, = - 45°C dén -35°C dén
va van toc gio t01 thiéu phal dat
2 m/s. Bé rat ngan thoi gian cp
dong nham han ché sy hao hut
khéi lugng va giam chat luong cua
tom trong qua trinh cép déng can
diéu chinh dé van toc gio ting lén

Phuong phap nghién ciru trong dé tai 1a phuong
phép nghlen ctru 1y thuyét két hop vei thye nghiém.
So d6 bd tri thi nghiém duoc thé hién trén Hinh 2.1
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trinh cdp dong lai tang 1én. Do do,
can phai nghién ctru tim ché do cép
d6ng thich hop. Cu thé 13 tim duoc
van toc gi6 va nhiét do khong khi
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gian cap dong 1a ngin nhat, ty 1¢
hao hut khoi luong nho nhét, nang
lugng tiéu hao thip nhat. Do d6
chung t6i dé xuit dé tai “Nghién

0 i m W

cip doeg

Petm S mels

R AT Skl

'y I Sao San Mg ey

Wl sy i o

'l giam

clp S

ciru ché dp cdp dong thich hop
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2. N¢i dung nghién ctru
2.1. Déi twong nghién civu

DPbi tuong nghién cuu 1a anh huong cua nhiét
d6 cap dong, van toc gio dén thoi gian cAp dong, ty
1¢ hao hut khéi lugng, hé s6 trao d6i nhiét va ning
luong tiéu hao cho qua trinh cip dong tom si.
2.2. Phwong phdp nghién ciru

So d6 2.1: Bé tri thi nghiém

Nguyén li¢u: St dung tom cé kich thude tuong
duong nhau voi khéi lugng tom su tir 12 + 14g/con.
Tom cé chat luong con tuoi t6t. TOom thu mua xong
dugc bao quan bang nude d4 vay trong cc thiung x0p
cach nhiét, ¢ nhiét d6 nho hon 5°C (theo tiéu chuén

8

Journal homepage: https://vjol.info.vn/index.php/tctbgd



TCVN 5652-1992), va dugc chuyén vé Xuong thuc
hanh Khoa Co dién lanh — May tau ctia Truong Cao
dang Nong nghiép Nam Bo Phan hiéu tai Thanh ph
Hb Chi Minh dé chuén bi thi nghiém.

Xu ly: Nguyén liéu sau khi mua vé duoc rira sach,
loai bo ddu va nodi tang rdi dem di bao quan trong nude
da vay dé tom dat nhiét do tim dat vao khoang 12°C.

Cép dong: Tom sau khi xur Iy xong, s& dugc gin
thiét bi do vao tim va bé mat. Diéu chinh van toc gi6
va duy tri nhiét do khong khi trong tu dong O tung
ché do khac nhau. Sau d6 cho tom vao dé cip dong
cho dén khi nhiét d6 tdm cta tom dat -18°C.

Trong qué trinh cip dong tién hanh d4nh gia cac
chi tiéu vé thoi gian cip dong, nang luong tiéu hao,
su hao hut khoi luong cua tom sau qua trinh cép dong.

Dung phin mém Minitab 16 dé t6i uvu hoa da muc
tiéu cho qué trinh cAp dong va tir d6 xac dinh ché do
cap dong thich hop.

2.3. So' do nguyén Iy tii cip dong

Chd thich:

1. Maynén

2. Binh téch dau

3. Thiétbingung tu
4. Thap gii nhigt

5. Binh chira cao &p
6. Thiét bj qua lanh

7. Van tiétluu can béng ngoai
8. Thiét bi bay hoi

9. Kho cép dong

10. Binh tach Iong

So do 2.2. Nguyén Iy tii cap dong gio
2.4. Két qud nghién cvwru va thdo ludn
- Bién ddi thoi gian cdp dong theo van toc gid,
nhiét do.
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Hinh 2.1. Thoi gian cdp dong theo vin toc gié, nhiét do

Su bién ddi thoi gian cap dong cta tom theo van
tc gio khac nhau dwoc thé hién trén hinh 1 cho théy.
O cing mot nhiét do cap dong, van tde gié tang 1én,
thoi gian cAp déng giam xudng cy thé & nhiét do cap
dong -40°C vén tbe gié 2 m/s thoi gian cap dong hét
22,5 phuat, nhung khi cip dong & vén tdc gié 6 m/s
thoi gian cip dong chi hét 18 phut. Nguyén nhan 1a
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do van toc gi6 ting s& lam ting hé sb trao ddi nhiét
cua than tdm vdi khong khi trong ti dong lam cho
toc do cap dong tang 1én din dén thoi gian cip dong
giam xuéng

Khi cap dong cung mot van toc gio, nhi¢t do cap
dong glam thi thoi glan cap dong giam xudng. Nhu &
van toc gi6 4 m/s cap déng ¢ nhiét do -35°C thi thoi
gian hét 23,5 phut. Nhung & nhiét d6 -45°C thi thoi
gian chi con 17 phut.

- Bién doi vé 1y 1é hao hut khoi lwong
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Hinh 2.2. Su hao hut khéi lwong theo van toc gio

O ché @6 cép dong tai nhiét d6 -35°C va van tde
gi6 2 m/s tom co ty 1& hao hut 16n nhit 1a 1,52%
va thap nhit 14 0,2% & ché d6 cap dong tai nhiét do
-45°C va vén tdc gi6 10 m/s. Cuing mét nhiét do c?ip
d6ng khi van tdc gié tang thi ty 18 hao hut khéi lwong
giam nhu ¢ nhiét d6 cip dong -40°C van tc gio 2
m/s ¢6 ty 1¢ hao hut khéi luong 1a 0,98%. Nhung khi
cung nhiét d6 cap dong trén & van tdc gid 10 m/s thi
ty 18 hao hut khéi luong chi con 0,38%.

Nhu vay, trong qué trinh cap dong néu thyc hién
nhiét do cap dong giam xudng s& han ché dugc ty 16
hao hut khéi lugng va chat luong ciia san pham cap
dong dugc cai thién.

- Nang luong tiéu hao trong qua trinh lam lanh
va cap dong
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Hinh 2.3. Sy tiéu hao nang luong trong qud trinh
lam lanh va cdp dong
Két qué nghién ctru cho thay: t6m cap dong &
cung van toc gié nhung nhiét do cap dong giam thi
NLTH tang. Cu thé & ciing ché do cip dong vén tdc
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gi6 6 m/s, nhiét do cp dong -35°C NLTH hét 49.56
kJ/kg nhung khi nhiét d¢ cép dong giam xuéng -45°C
NLTH phai hét 53.6 kJ/kg.

O ché d6 lam lanh cung van tde gi6, cung nhiét
d6 cap dong van tdc gi6 tang thi ning luong tiéu hao
tang nhu & nhiét do cip dong - 40°C van tdc gid 4 m/s
ning luong tiéu hao hét 49.08 kJ/kg. Nhung cung véi
nhiét do trén ¢ van tdc gié 10 m/s thi nang lwong tiéu
hao da ting 1én 57.26 kl/kg. Nhu vy & cac ché do
cép dong van toc gio tang, nhiét do cap dong giam thi
NLTH cho qua trinh cip dong ting. Nguyén nhan la
do & giai doan lam lanh va qua lanh khi thyc hién &
ché d¢ cAp dong van tdc gio ting, nhiét do cap dong
giam thi NLTH cho qué trinh déu ting.

- T6i uu ché dg cap dong theo thuwc nghiém
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Qui luat bién d6i cua thoi gian cip dong phu
thudc vao cac thong sb trén. Theo nghién ciru tac gia
nhan thay réng van toc gio cang 16m, nhiét do cép
doéng cang thap thi thoi gian cap dong cang ngan. Ty
1¢ hao hut khoi 1u0’ng trong qua trinh cap dong cang
thap khi van toc ddi luu 16n va nhiét do cip dong
thap.

Ning luong tiéu hao cho qua trinh cip dong &
giai doan Kkét tinh nudc trong tom 16n nhét, nhiét do
cang thap va van tdc gi6 cang 16n thi thoi gian cho
giai két tinh cang ngin. Ning lugng tiéu hao & giai
doan 1am lanh nhiéu hon so véi giai doan qué lanh.
Ché d6 1am viéc tdi wu cho qua trinh cap dong tom su
duoc xac dinh cu thé.
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