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DESIGN AND MANUFACTURE OF TRICHOGASTER PECTORALIS FISH DRYING
EQUIPMENT USING DYNAMIC DRYING TECHNOLOGY AND SOLAR ENERGY
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Tém tat - Bai bao trinh bay viéc thiét ké va ché tao thiét bj phoi sdy
cé s&c ran ung ~dung ky thuat say dong két hop nang Iuong mat
tr&i va nguon cap nhiét béng 16 dot dién tré. V&i thiét bj nay, gian
phoi ca dwoc dleu khién quay lién tuc véi tbc d6 quay phu thudc
nhiét d6 va do 4m bén trong bubng phoi, trong do cac gia trj tham
chiéu duoc quyét dinh béi kinh nghiém phoi sdy cla nguoi ndng
dan tiy vao nhiing thoi diém khac nhau. Ngoal ra, thiét bj con cé
thé (rng dung cho viéc phoi sy cac loai néng san va hai san khac
nho vao kha nang séy lién tuc, khép kin va tw dong cla he théng
thiét ké. Két ‘qua thyc nghiém cho thay thiét bi hoat dong 6n dinh
v&i ndng suat cao, tiét kiém nang lwong, gidm chi phi nhan céng,
dong thoi van dam bao chét lwgng, an toan vé sinh va cdm quan
thwe pham.

T khéa - ca s&c rén; gian séy dong; hidu wng nha kinh; nong
nghiép théng minh; thiét bi say ca.

1. Giéi thi¢u

Kho c4 sic ran 14 ddc san ndi tiéng c6 gia tri kinh té cao,
mang vé ngudn loi kinh té cho cac hd nong nghiép ¢ Thanh
phd (TP) HO Chi Minh va céc tinh mién Tay Nam Bo. Phan
16n kho cé sic duoc ché bién theo phuong phap phoi nang
thu cong voi cac uu diém vuot trdi vé dam bao cam quan,
mau sac, dinh dudng. Tuy nhién, phuong phap nay cling ton
tai cac nhuoc diém nhu phy thude vao thoi tiét, nang suat
thap, nhiém vi sinh, t6n nhan cdng [1]. Bén canh d6, mot $6
co s& ché bién da dua cac 10 siy thu cong hodc cong nghiép
vao sdy ca. Phuong phép nay rit ngén thoi gian sdy, dam bao
vé sinh an toan thyc phdm, giam tiéu ton nhan céng nhung
kho ca khong dam bao cam quan: thit ca xo cung, ca tvom
md, mau sic khong tw nhién, mat dinh dudng.

Hién nay, cac cong nghé sdy nong san, thiy san néi
chung va cac cong nghé sdy ing dung nang lugng mat troi
da duoc nghién ctru va trién khai ¢ nhiéu noi [2], [3], [4],
[5], [6], [7]. Dua vao thyc tién trén clng véi su hd tro cta
S¢ Khoa hoc va Cong nghé Thanh phé H6 Chi Minh,
nhom tac gia da trién khai nghién ctru “Thiét ké, ché tao
thiét bi siy tng dung nang lugng mat troi voi gian sdy
dong cho ca séc ran tai huyén Cu Chi, Thanh ph6 HO Chi
Minh”. Thiét bi dugc ché tao dwa trén nguyén 1y phoi
ning ban ngay va duy tri nhiét d6 va d6 am phoi nhu ban
ngdy & thoi diém ban dém hodc khi khong c6 néng. Thiét
bi dwogc trién khai két hop voi hé théng kho xudng ché
bién — dong gbi va luu trir san phdm cua Hop tac xa thuy
san Twong Lai tai 4p Cay Trom, xa Phude Hiép, huyén
Cu Chi, Thanh ph6 H6 Chi Minh.

Abstract - The paper presents the design and manufacture of
trichogaster pectoralis fish drying equipment based on the
combination of the dynamic drying technology and the solar energy
as well as the sources heated by thermistors. With this design, the
fish drying racks are controlled to rotate continuously at any proper
speed depending on the temperature and humidity inside the
drying chamber, in which the reference values are determined by
the drying experience of the farmer at different times. In addition,
the equipment can be used for drying other agricultural products
and seafood due to the continuous, self-contained and automatic
drying of the designed system. Experimental results show that the
equipment is stable with high productivity, energy saving, labor cost
reduction while ensuring quality, hygiene and food sensibility.

Key words - trichogaster pectoralis; dynamic drying; greenhouse
effect; smart agriculture; fish drying equipment.

2. Thiét ké phan ctng thiét bi
2.1. Céu tao va nguyén Iy hoat dpng ciia thiét bi

Thiét b phoi séy ca tw dong dugc trinh bay nhu Hinh 1
v6i hanh lang kin ngan c6n trung xam nhap.
2.1.1. Cdu tao

Thiét bi phoi siy ca tu dong v6i ba budng phoi siy thiét
ké lién hoan nhim dat dugc san lugng 100 kg kho ca moi
mé phoi sdy. M01 budng phoi siy c6 gian sdy chuyen dong
quanh truc ¢6 dinh, co cac bo phén tu dong diéu chinh toc
d6 quay cuia gian say va toc do dong khong khi theo nhiét
d6 bén trong budng phoi sdy.

Mbi budng phoi sdy co 48 vi phoi (véi kich thudc vi la
400 mm x 450 mm), dwoc bd tri thanh 6 canh ddi ximg
nhau. Néu san luong san phadm khong du cho 1 budng phoi,
can chi ¥ bd tri sao cho cac vi nam ddi xng nhau nham
dam bao dbi trong khong lam léch truc quay, ciing nhu tan
dung tt hon nang luong mat troi. Bong co sir dung keo
gian phoi sdy quay theo toc do cai dat trudce 1a loai dong co
DC 350W giam tdc véi toc do t01 da 1a 330 vong/phut. Mot
hé thong truyén dong véi co cdu banh riang va xich co ty sb
truyen dong 30:1, s dung két hop véi dong co va bo diéu
khlen dé dam bao téc d6 quay cua gian phoi sdy ¢ ngudng
t6i da 1a 10 vong/phut.

Quat thdi va hut cting véi hé théng phun swong 10 béc,
gitip thay doi toc d6 luu chuyén ciia dong khong khi trong
budng phoi sdy va diéu chinh nhiét 6, d6 4m & muc thich
hop nhat. Téc do cia quat tiy thudc vao nhiét do va do 4m
doc duoc tir cam bién bén trong budng phoi séy.
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5 1. Motor

2. Quat thoi & BJ cap nhiét

4. Budng sdy (nén can xi mang lang Sikadurl

3. Tay quay (khi khéng dung motor)
5. Hanh lang kin (khung sat I3p kinh cudng Iuc

Hinh 1. Thiét bi phoi sdy bé tri lién hoan véi hanh lang kin ngdn cén tring

Lo ddt nhiét béng dién trd, cong suét 6 kW, st dung
dién thé xoay chiéu ba pha 380V, cung cép nhiét luong cho
budng phO’l sdy vao ban dém hodc khi khong c6 nang bang
cach gitr nhi¢t do ¢ murc glong nhu ban ngay (38°C den
40°C). Co cau hdi luu nhiét (1ay nhiét tir budng phoi say
qua quat hut dua nguoc trd lai budng d6t nhiét) trong thiét
ké giup tiét kiém dién nang tiéu thu cho 16 dot nhiét. Hé
thdng cam bién nhiét 6 bén trong budng phoi siy gitip cét
dién cung céip cho 10 dbt nhiét néu nhiét do vuot ngudng.
Pay ciing 1a phuong phap kiém soat nhiét o va tiét kiém
dién nang tiéu thu cua 1o ddt nhiét.

2.1.2. Nguyén Iy hoat dong

Vao ban ngay khi co néng, hé thong hoat dong nhu qua
trinh phoi nang ty nhién ket hop hiéu tmg nha kinh dé gia
nhiét trong buong phoi say Anh sang mat troi chiéu xubng
xuyén qua “mét kinh hay tAm trong sudt” gdp vat mau den
1a “c4 sic ran” dugc xép trén cac gian phoi say dat trong hé
thdng quay va dat bén trong “budng thu ning luong”, day
1a mot dang bay nhiét [8], khién cho c4 va ca gian quay
nong 1én. Ca néng 1én s& bdc hoi nude, ca cac khay va
khung gian nong lam cho khong khi trong budng ciing nong
1én. Nho ¢6 quat thoi hodc hut ma khong khi nong ¢6 am
tir ca duoc hut ra ngoai. Cac cam b1en nhiét 46 va d6 4m
dat bén trong budng phoi sdy s& quyet dinh ty dong diéu
chinh toc dd quay cua gian phoi say, toc do ciia dong tac
nhén say cung nhu hé thong phun suong sao cho dam bao
cam quan cdu tric cua ca. Vi thlet ké nhu trén, nhiét do
trong budng sdy khi co ning t6t s& 1én dén khoang 50°C
dén 60°C, rat phu hop cho giai doan khir vi sinh khi c6
thém nhiét duoc cung cép boi 16 d6t nhiét.

Trong truong hop khong c6 ning hodc vao ban dém,
cam bién nhiét o, do 4m s& ty dong dwa 10 dbt nhiét bang
dién tré voi nguén cung cép cua ludi dién hién c6 vao hoat
dong. Khi 16 dét nhiét hoat dong, 6ng hdi lwu nhiét s& gitp

hé thong tiét kiém dién ning bang cach sir dung dong
khong khi hoi luu tir budng sdy thdi vao dién trg nhiét dé
cung cap nhiét luong cho toan budng. Nghiém nhién, 1o d6t
nhiét ty dong tit/mé theo cam bién nhiét do bén trong
budng phoi sdy. Vi thiét ké 1a mot budng kin, trong qué
trinh hoat déng do 4m trong budng it bi tic dong boi moi
truong bén ngoai. Ngoal ra, nhiét lugng bi thoat ra ngoai
cling rat it, nén chu ky tit/mé cua 10 d6t nhiét du kién la 15
phut tit/2 phit mé 1.
2.2. Thiét ké mach diéu khién

Toan bd hoat dong cua thiét bi phoi sdy duoc van hanh
boi sy dleu khién ctia mach dleu khién trung tam vdi cac
thong s6 dau vao 1a nhiét do, d6 am ctia budng phoi va cac
yéu 6 thoi gian. Hinh 2 trinh bay so d6 khdi ctia hé thong
diéu khién mdi budng phoi sdy voi chirc ning va nguyén ly
hoat dong nhu sau:

Sensor TFT LCD Real Tlme
-
. SSR Relay Driver Motor_ Driver Fan
Therrmstor Pulverizer Motor Fan

l X
Hinh 2. So d6 khéi ciia hé thong diéu khién

e Khdi Sensor bao gom cac cam bién c6 chirc ning
chuyén d6i nhiét ¢ va d¢ am tur budng phoi say sang gia
tri s0 va gui d&n MCU (Micro Controller Unit).
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e Khbi Real time cung cip gia tri thoi gian thyc cho
MCU trong qua trinh xir Iy cac cong doan phoi sdy, khir vi
sinh, ...

e LCD loai TFT co6 tich hgp cam ung dién tré. Ngoai
chirc ning hién thi cac thong tin hoat dong cua hé thong,
LCD nay con 1a noi dé nguoi diéu khién tuong tac véi
MCU (thay dbi téc d6 dong co, thay doi thoi gian phoi siy,
cai dat nhiét d6 va do am ctia budng phoi sdy....) qua cam
ung dién tro.

e Driver Fan 1a md-dun trung gian gitp MCU diéu
khién toc d9 quat thdi khi, quat hut dé diéu khién ludng luu
chuyén khong khi trong budng phoi say.

e SSR (Solid State Relay) 1a loai relay ban dan giup
MCU diéu khién hé thdng phun suong tao am va 1o dét
nhiét dién trd dé ting nhiét 46 budng phoi say.

e Khdi MCU la vi diéu khién trung tim diéu khién
moi hoat dong ctia thiét bi. Nhom nghién ctru lya chon loai
Atmega 2560 hodc Atmega 328 voi uu diém: do 6n dinh
cao, hd trg nhiéu chuan giao tiép, dé dang trong lap trinh
va cai dat, c6 thiét ké nho gon tich hop trong md-dun
Arduino, ...

e O hoat dong thong thuong, MCU sé doc dir liéu tir
cam bién va IC thoi gian thyc tir d6 diéu khién cac mo-dun
khéc theo cac thong s cai dat trudce tir LCD. Moi hoat dong
trong budng phoi sdy s& hién thi trén LCD dé ngudi st dung
giam sat, ngoai ra c6 thé hidu chinh cac cai dat thong qua
man hinh cam tng trén LCD. O ché d6 nghi (giai doan iy
c4 va dua ca vao), ngudi sir dung c6 thé diéu khién dong
co chinh xoay thong qua mdt nat nhan don (hoic diéu
khién tir LCD).

3. Xay dung giai thuit diéu khién hé théng

Giai thuat diéu khién hé thdng dugc trinh bay nhu Hinh
3 v6i hai giai doan chinh 12 phoi sdy va khir vi sinh. Tong
thoi gian thyc hién | khoang 30 gio. Giai doan phoi sdy ca
phai dam bao nhiét d6 vao khoang 38°C dén 40°C va do
am tir 20% dén 30% trong thoi gian gn 30 gid. Giai doan
kht vi sinh s& dua nhiét d6 1én 65°C va do Am trén 70%
kéo dai trong 30 pht.
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Hinh 3. Gidi thudt hoat dong

Trong sudt qua trinh hoat dong, téc do quay dao khay
va toc d¢ ludng khong khi dugc diéu chinh theo nhiét do
va d6 am trong budng phoi siy. Toan bo cac thong s6 déu
¢6 thé duge hiéu chinh tir nguoi st dung dé phi hop véi
san pham dugc phoi say.

4. Két qua thue nghiém

Cong trinh nghién ctru da dugc thuc hién thanh cong va
trién khai tai Hop tc x& Thuy san Twong Lai, huyén Ci
Chi, TP H Chi Minh. Hinh 4 cho théy thiét bi dwoc b tri
lién hoan 3 budng phoi say theo hudéng Bic — Nam dé tan
dung t6i da ning lwong mit troi. Hinh 5 13 giao dién hién
thi va diéu khién. Cac théng s6 vé thoi gian, do am, nhiét
do, toe do quay, ... dugc cai dat tir nguoi st dung qua cam
ung dién trd tich hop trén LCD.

> = o

Hinh 4. Hé théng thue té da dwoc lip ddt tai huyén Cii Chi
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Hinh 6. Lo dot nhiét bang dién tré cong sudat 6 kW

Hinh 6 14 anh thuc té cta 10 @6t nhiét bang dién tré cong
suat 6 kW st dung dién ap 3 pha 380V dam bao cap va gilr
nhi¢t o trong di€u kién thi€u nang.

Dé nhan the‘iy 1d hon cac vu diém cua thiét b, Béang 1
cung cap két qua so sanh cac cong doan phoi sdy ca cua
Hop t&c xa Thay san Twong Lai trude va sau khi lap dat
thiét bi.
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Bing 1. So sdanh cdc cong doan phoi sy cd trude va

sau khi ldp hé thong
R Truwée khi lip hé Ny
Cong doan théng Sau khi lap hé thong
Phoi say cd vao ban Khong co
dém
Phoi sy cd khi Khong cé
khong c6 nang
Do ca Bing tay Ty dong
Khir vi sinh Khéng Co
Cung cap nhiétdo | Phoi néng truc | Néng luong madt troi

cho budng sy tiép + 10 dbt nhiét
Cung caP doa ? m cho Khéng Phun suong tao 4m
buodng say
Nang suat (v6icung | 50 kg ca kho 150 kg ca kho thanh
dién tich buong phoi)| thanh pham/mé pham/mé
Thoi gian phoi siy | 4 ngay (c6 ning) 30 gior
o |1B0KkWh/me (mdy |y, s (hogt
Tiéu tén dién ning |sdy cting ning suat déng trong 30 gicy)
hoat dong 30 gio) ong gve
Bing 2. Két qua kiém nghiém vi sinh tai CASE
STT| Chi tiéu kiém nghiém |Don vi tinh Két qua
Coliform CFU/g <10
2 E-Coli /g Khong phat hién
Salmonella 125¢ Khéng phat hién
Téng s6 vi sinh vat hiéu s
4 Khi (TPC) CFU/g 3,2.10

Bing 3. Két qua kiém nghiém dinh duéng tai CASE

STT | Chi tiéu kiém nghiém |Pon vi tinh|  Két qua

1 Cu mg/Kg 0,98
2 Fe mg/Kg 9,52
3 Mn mg/Kg 0,58
4 Zn mg/Kg 16,3
5 Carbohydrate % 0

6 Lipid % 5,51
7 Protide % 43,8

Sau nhiéu lan thir nghiém phoi sdy cic mé cé sic ran tai
Hop tAc x& Thuy san Twong Lai, kho c4 thanh pham da
duoc kiém nghiém va chung nhéan dat chuén vi sinh thuc
pham, ciing nhur cac tiéu chi vé dinh dudng boi Trung tim
Dich vu va Phan tich Thi nghiém Thanh phé H6 Chi Minh

(CASE). Bang 2 va Bang 3 cho thay cac két qua cu thé da
dugce kieém nghiém vi sinh va dinh dudng tai CASE doi véi
kho ca thanh pham dugc phoi say bdi thiét bi.

5. Két luan

Bai viét da trinh bay viéc thiét ké va thi cong thiét bj phoi
sdy cé sic ran img dung k¥ thuat say dong két hop véi ning
luong mat troi. San pham hoan thién dugc lip dat tai Hop
tac xa Thuy san Tuong Lai, huyén Cu Chi, Thanh phd Ho
Chi Minh véi cac dlem ndi bat: thiét bi hoat dong hoan toan
tw dong voi nang suat ting 300% so v6i phoi nang, giam tiéu
ton dién nang 6 1an so vai strdung 1o say vingang cung nang
suat, giam thoi gian phoi sdy xap xi 3 lan so voi phoi nang,
chi can mdt nhén cong van hanh, kho ca c6 mau sac ty nhién
nhu phoi nang, thit dai va ngot, cac dong vi sinh pho bién
nhu E-Coli, Coliform va Salmonella déu bi khir triét dé, cac
chi tiéu dinh dudng da luong, protide, lipid, . . déu dat. Voi
viée cai tién két cdu cuia vi phoi, thir nghiém bo thong s0 phoi
sdy va bo sung chirc ning giam sat va diéu khién tir xa bang
giai phap cong nghé IoT, thiét bi s& duoc Gmg dung rong rai
cho viéc phoi sdy cac san pham kho ca khac c6 san luong
tuong ddi 16n hién nay nhu ca 16c, ca chach, ca dua, ... ciing
nhu cac san phﬁm hat, trai cay, gia vi, ...
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