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TOM TAT

Tém Huiim thwong pham la mét hang thity san c6 gid tri kinh té cao trong xudt khdu va tiéu thu ¢ Viét Nam.
Trong nhitng nam gan ddy do bién doi khi hdu, bao lut nén tém him nudi trén bién gdp nhiéu kho khan, ciing
nhw tém dé lay dich bénh va lam o6 nhiém méi truong nuoc... Viet Nam dang tién hanh thir nghiém nuoi tom
hiim thicong phdam trén can. Qua thiee nghiém cho thay nhiét dj thich hop dé tom sinh trirong tot vao khodng
27 dén 28°C.

Bai viét sau day gioi thiéu vé chon phuwong an thiét ké, ché tao hé théng lanh diéu hoa nhiét do cho bé
nuoi tom hum thuong phcfm trén can. Két qua cho thcfy dan lanh dwoc chon la loai 5ng xodn, dién tich bé mat
trao doi nhiét 3,6 m? va ché tao tir thép Inox-316L lam viéc tot trong méi trwong nuwde bién man. Voi tong thé
tich ciia cdc bé la 195 m? mdy nén lanh dwoc ldp dat cong sudt 7,5 kW. Thoi gian chay tir nhiét dg 30°C xuong
27°C hét 22,1h; thoi gian chay may dé duy tri nhiét do 27°C hét 4,4h trong mot ngay dém va tiéu hao ning
liwong hét 0,24 kWh/m? nude. Chi phi giam gan 5 lan so véi sir dung mede da cdy dé lam lanh.

Tir khoa: Dan bay hoi, nhiét do nuéc bién, nudce dd, thiét bi lanh, tom him.
ABSTRACT

Commercial lobster is a commodity that has high economic value in export and consumption in Vietnam.
In recent years, due to climate change, the lobster farming in the sea has been facing many difficulties, as
shrimp is easy to spread disease and pollute the water environment ... Therefore, Vietnam is conducting trial
commercial lobster farming on land. Experiments showed that the suitable temperature for shrimp to grow well
is about 27°C to 28°C.

The article introduces the design options, seawater conditioning system for lagoon aquaculture on land.
The results show that the indoor unit is a type of coil, the surface area of heat exchangers 3.6 m? and made
from stainless steel 316L work well in seawater. With a total volume of 195 m> the compressor was installed
with a capacity of 7.5 kW. Running time from 30°C to 27°C is 22.1 hours in one day, running time to maintain
the temperature of 27°C is 4.4 hours with energy consumption of 0.24 kWh/m? water. Cost reduction is nearly
5 times lower than using ice plants for cooling.

Keyword: Evaporator, ice, lobster, refrigeration equipment, sea water temperature.

I. PAT VAN PE

Tém Hum thuong phdm 1a mat hang thuy
san c6 gia tri kinh té cao trong xuat khau va
tiéu thu & Viét Nam. Nhiing nim gan day do
bién d6i khi hau, bao lut, nén t6m hum nuéi
trén bién gdp nhiéu khé khan, tom dé& 1ay dich

Nam dang tién hanh thir nghiém nu6i tom hum
thuong pham trén can, [4].

Tuy nhién do dic diém diéu kién nhiét do
mdi truong song ciia tom hum doi hoi rat khic
khe. Thyc nghiém cho thay nhiét d6 thich hop
dé t6m sinh trudng tét khoang 27°C dén 28°C.

bénh, 6 nhiem moéi trudong nudc...Do do Viét

! Trudng Dai hoc Nha Trang

Nhitng ngay nang mua hé nhiét do trong bé
nuoi ban ngay co thé 1én tdi 32°C dén 34°C, de
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lam cho tdm bi chét. Dé khéc phuc su cd trén
nguoi nudi thuong tha cac cay da co boc thi ni
lon xudng bé dé 1am lanh nudc bién. Phuong
phap nay dé lam cho tom bi lay nhiém bénh,
kho diéu chinh duoc nhiét 6 nudc bién va chi
phi gia thanh kha cao.

Chinh vi thé dé nu6i tom hum thuong pham
trén can can co thiét bi 1am lanh dé diéu hoa
nhiét d6 nude cho tom sinh truong tot 1a van dé
cép thiét ma thuc té dat ra.

I1. POI TUQONG VA PHUONG PHAP
NGHIEN CUU
1. P6i twong nghién ciru

Dbi tugng nghién ciru 13 thiét bi lam lanh dé
diéu hoa nhiét 6 nudc bién cho bé nudi tom
him thuong pham trén can.

2. Phwong phap nghién ciru
Nghién ctru tinh toan trén 1y thuyét, thiét

ké ché tao dan lanh, chay thtr nghiém cho bé
nudi tom hum thuong phim trén can tai Vién
Nghién Ctru Nudi Trong Thuy San 111
III. KET QUA NGHIEN CUU VA THAO
LUAN
1. Chon phwong 4n thiét ké, ché tao thiét bi
Thiét bi lam lanh dé diéu hoa nhiét do cho
bé nudi tom hum thwong pham cé dic thu la
chi c6 dan lanh tiép xuc truc tiép v6i nude bién,
con céc thiét bi khac gidng nhu hé thong lanh
thong thudng. Sau khi phan tich so dd hé thong
lanh dugc chon nhu trén Hink 1, méi chét lanh
R-22. Nuéc bién sau khi qua bé (11) duoc 1am
lanh va dugc bom di dén cac bé nudi tdom hum
16n (12) va t6m hum nho (13) rdi vé lai bé loc
(10), sau d6 lai tudn hoan qua bé lam lanh nude
bién (11).
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Hinh 1: So' d6 hé thong lanh cho bé nudi tom

Chut thich
1.May nén lanh; 2. Binh tach dzfu; 3. Thiét bi ngung tu; 4. Thap giai nhiét; 5. Phin loc ém; 6. Kinh xem ga; 7. Van tiét Tueuy
8. Dan lanh; 9. Binh tach long; 10. Bé loc; 11. Bé chira dan lanh; 12. Bé nuéi tom Ion; 13. Bé nuéi tém nho.

Do dan lanh lam viéc trong méi trudng khéc
nghiép d& bi dn mon vi tiép xuc truc tiép véi
nude bién. Chung toi chon thép ché tao dan
lanh 14 6ng thép Inox 316L dé chiu dugc sy an
mon trong moi tudong nude bién min va dé xuit
c4c phuong an sau dé Iya chon.

Phuong 4n 1: Dan lanh dang dng chum vo
boc nam ngang nhu trén Hinh 2. [1].

Uu diém: gon nhe, hé ) truyén nhiét 16n.

82 o TRUONG DAI HOC NHA TRANG

Nhuoc diém: Ché tao kho, vé sinh bé mit
truyén nhiét phtrc tap, sy chénh 1éch nhiét do
nude vao va ra 16n, dé 1am cho tém bi sdc lanh.

Phuong an 2: Dan lanh dang xuong c4 nhu
trén Hinh 3, [1].

Uu diém: dé v¢ sinh thiét bi, sy chénh léch
nhiét do nudc vao va ra khong 16n.

Nhuoc diém: Ché tao khé vi phai uén nhiéu
ong thanh phan va nhiéu méi han vao éng gop,
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Nudc ra Hoi R-22
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C
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Nudc vao . . Dich R-22
Hinh 2: Dan lanh ong chum vé boc nam ngang

Mai chat lanh ra

M

Hinh 3: Dan lanh xwong ca

dién tich lip dat chiém chd 16n.
Phuong an 3: D€ xuat dan lanh dang Oong xoan nhu trén Hinh 4, [3].

[T Mai chat lanh ra

, ——
~ Mai chat lanh vao
Hinh 4: Dan lanh ong xoan

Uu diém: Vé sinh d& dang, dé ché tao, su 1a thich hgp. Do d6 chon dan lanh 6ng xodn dé
chénh 1éch nhiét dd nude vao va ra khong 16n tinh toan, thiét ké va ché tao.
nén khong lam anh huong dén sinh truéng 2. Tinh toan nhiét, thiét ké, ché tao dan lanh
cua tom. 2.1. Tinh toan nhiét
Nhuoc diém: dién tich lip dat chiém chd 16n. Céc thong s6 dugce chon va két qua tinh
Tir 3 phuong 4n trén cho thay phuong an 3 dugc thé hién ¢ Bang 1.
Bang 1: Céc thong so va két qua tinh toin ctia h¢ théng lanh
Tong the tich cua cac bé, V 195 m’
Nhiét do nudc vao, t, 30°C
Nhiét do nudc ra, t, 27°C
Khoi luong riéng cua nudc bién, p 1050 kg/m’
Nhiét dung riéng cua nude bién, C 3.2 kJ/kgK
Nhiét luong can thiét, Q = Vp(t, —t,) 1965600 kJ
Nhiét xam nhap tir m6i truong vao cac bé, Q, 53 kW
Chon nang suat lanh, Q, 30 kW
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Phuong an chay may: Luc ddu may lanh s&
chay lién tuc trong thoi gian 1am lanh nudc bién
tir 30°C xudng 27°C. Sau d6 may s& van hanh
& ché do chay dimg, ¢ nhiét d6 nudc bién 27°C
may dung, nhiét do tang 1én 28°C may chay lai.

Trong thoi gian may dung nhi¢t xam nhap
vao cic bé chil yéu 1a qua két cdu bao che cua
cac bé.

Thoi gian chay may tir nhiét do 30°C xubng
27°C:  _ Q1965600  _

° Q,-Q, (30-5,3).3600

May chay 1h twong ng v6i thoi gian nhiét
xa4m nhap vao bé: .= Q _30 _ 5.7h
Q. 53
Thoi gian may lanh chay trong 1 ngay dém:

>

1

=22 _4om

Chon ché do lam viéc cua may nén lanh:
Nhiét d6 ngung tu 40°C, nhiét d¢ bay hoi 5°C.
Sau khi tinh toan duge hé s6 lam lanh: € = 4,03.
Cong suat clia may nén:

N=Q -3 5w,
e 4,03

Chon may nén lanh cong sult: 7,5 kW.
2.2. Thiét ké va ché tao dan lanh

Moéi chat di trong dan lanh dugc chon la
R-22. Dan lanh duogc tinh toan thiét ké theo
phuong phap vong lap [2]. Két qua sau khi tinh
toan va thiét ké duoc thé hién & Bang 2 va trén
Hinh 5.

>

Bang 2: Cac thong s6 ciia dan lanh sau tinh toan

Nhiét d6 nudc bién vao 30°C
Nhiét d6 nudc bién ra 27°C
Nhiét do bay hoi 5°C

Hiéu s6 nhiét do trung binh logarit 23.46°C
Cong suat dan lanh 30 kW
Chon hé s6 truyén nhiét, K, K= 365 W/m’K
Dién tich bé mit trao doi nhiét ctua dan lanh 3,6 m’

Hé sb trao dbi nhiét cua mdi chat di trong dan lanh

o, =2541,14 W/m’K

Van toc nudc bién chyén dong qua dan lanh

o =0,02 m/s

Hg¢ s06 trao doi nhi¢t cua nude bién di bén ngoai dan lanh

o, = 586 W/m’K

Tro nhiét cau cin bam bén ngoai 6ng dan lanh

0,09.10° m’K/W

Tro nhiét cia dau bén trong 6ng cua dan lanh

0,42.10° m’K/W

H& s6 truyén nhiét thuc cta dan lanh

K: =383 W/m’K

w.m%
K

[

Sai so:

4,9 < 5%

Tir dién tich: F = 3,6 m?, dan lanh duoc thiét ké nhu trén Hinh 5.

au nol mat bich

D34 D42 D21

o LY
o
oo
Q|
RO

4500

Hinh 5: Dan lanh lam lanh nwéc bién dang ng xoin
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Ghi chi:
- Ong gop 2 dau D42.
- Ong gop cap Iong (sau van tiét heu) D34 di
vong xuong dudi
- Ong g6p hoi vé D42
- Ong thanh phan 6 6 ong D21
- Dan lanh dwoc han bang que han Inox-316L

3. Chay thir nghiém

Sau khi tinh toan, thiét ké, hé thong lanh
dugc lip dat dé diéu hoa nhiét d6 cho bé nudi
tom him thuong pham trong mua hé duoc chay
thir nghiém va so sanh véi két qua tinh toan ly
thuyét dugc thé hién & Bdng 3.

Tur két qua & Bang 3 cho thay cac sb lidu

Bang 3: Cac thong sb tinh toan theo 1y thuyét va thue nghiém

27°C + 28°C

Tinh toan theo Iy thuyét |  Thuc nghiém
Thoi gian chay may dé ha nhiét do nudc bién tir 30°C 22.1h 22.4h
dén 27°C
Thoi gian chay may d€ duy tri nhiét do nudc trong bé: 4,2h 4,4h

>

Nhiét do nudc trong cac bé

27°C dén 28°C 27°C dén 28°C

Dién nang tiéu thu chay may dé duy tri nhiét do nudc 45,36 kWh 46,48 kWh
trong bé
Chi phi ning luong cho 1 m’ nudc bién 0,23 kWh/m’nudc 0,24 kWh/m nudc

tinh toan thiét ké va thuc nghiém cua hé théng
lanh ¢6 sy sai khac khong nhiéu. Hé théng lanh
da va dang hoat dong lién tuc hon 1 nam nay
rat 6n dinh. Didu d6 ching t6 cac sé lidu tinh
toan thiét ké dang tin cay.

4. So sanh véi st dung nuwée da

Luc dau can cho da cay vao bé dé ha nhiét
d6 nudc tir 30°C xudng 27°C, tir cac s6 liéu &
Bang 4 tinh duoc lugng nude da can thiét 1a 85
cay da loai 50 kg/cay.

Bang 4: Cac thong sé dé tinh lwong nwéc da

Khoi lugng nude bién chira trong cac bé, m’ 204750 kg
Nhiét dung riéng cua nude bién, C 3.2 kl/kgK
Nhiét d6 nudc bién ban dau, t, 30°C
Nhiét do nudc bién sau khi lam lanh, t, 27°C
Nhiét do nudc da ban dau, t; -7°C
Nhiét dung riéng cua nudc da, Cy 2,01 kJ/kgK
Nhiét dung riéng cua nudce, C, 4,186 kJ/kgK
An nhiét néng chay cta nudc da, r 335 kl/kg
Luong nudc da can thiét 4255 kg
S6 lugng cay da 50 kg 85 cay

Khi nhiét dd nudc bién dat 27°C, luong nudc da can b sung dé duy tri 6n dinh nhiét

d6 nudce bién trong 1 gio:
3600Q),

3600.5,3

- —C,t, +r+C.t,

S6 luong cdy da tiéu thu trong 1 ngay dém:
20 cay da.

Tir dién ning tiéu hao khi str dung hé thong
lanh va lugng nudc da ti€u thu cho 1 ngay
dém so bd tinh dugce chi phi cho 2 gidi phap
trén duoc thé hién & Bang 5 va két qua cho
thay dung may lanh dé diéu hoa nhiét do nuoe
bién cho bé nudi tom hum chi phi it hon gan

T 2.01.7+4335+4.186.27

=41,29kg = 0,83 cay da

5 14n so v6i ding nuée da cdy. Diéu d6 ching
t6 dung hé théng lanh dé lam lanh nudc bién
diéu hoa nhiét do cho bé nudi tom hum thuong
pham trén can khong nhimng duy tri nhiét do
nudce bién trong bé duoc 6n dinh, diéu kién vé
sinh tot cho méi trudng thich hop dé tom sinh
truéng ma chi phi gia thanh it hon hin so véi
1am lanh truc tiép bang nudc da.
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Bang 5: So sanh chi phi sir dung hé théng lanh va nuwée da ciy
Str dung hé thong lanh Su dung nudc da
Ha nhiét d6 nudc Dién nang Pon gia, Th?mh Luong da Pon gia, Thanh tién,
30°C dén 27°C tiéu hao, | VND/kWh tién, tiéu hao, | VND/ciy VND
kWh VND cay 50 kg
276 2.500 554.400 85 25.000 2.125.000
Duy tri nhiét do
e 27°C = 28°C 4536 2.500 113.400 20 25.000 500.000
Chi phi 1am lanh cho 582 VND/m’.ngay-dém 2.564 VND/m’ .ngay-dém
1m’
IV. KET LUAN VA KHUYEN NGHI s6 noi dang 4p dung. Dic biét 1a han ché duoc
1. Két luan su lay nhiém dich bénh cho tom.

Hé thong lanh sau thiét ké va lap dat cho
trai nudi tom hum thuong pham hoat dong binh
thudng, duy tri nhiét ¢ nudc bién trong bé nudi
6n dinh tir 27°C dén 28°C, tom sinh trudng tot,
khéong dich bénh dap tng nhu cau cong nghé
nudi tdbm hum thuong pham trén can. Dan lanh
duge ché tao tir thép Inox 316L lam viéc tdt
trong moi trudng nudc bién. Két qua nghién
ctru cho thiy dung may lanh dé diéu hoa nhiét
d6 nudc bién cho bé nudi chi phi it hon gan 5
lan so voi dung nuée d4 ciy nhu hién nay mot

TAI LIEU THAM KHAO

2. Khuyén nghi

Cén nghién ctru, thiét ké va ché tao thiét bi
sudi 4am bang bom nhiét cho bé nudi tdom hum
thwong pham trén can trong mua lanh.

Nghién ctru thém vé anh hudng cta cac ché
do & nhiét do bay hoi khac nhau dén tinh nang
k¥ thuat va do tin cay cua thiét bi.

Nghién ctru thém vé thay d6i van toc luu
chuyén ctiia nude bién dén sy hoat dong cua h¢
thdng lanh va sinh trudng cta tom.
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