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Thong tin chung TOM TAT
é‘%ﬁz’g’;’i bai Nudi t6m da gia tang ding ké khong chi trén toan thé givi ma con
Ngay nhan bdi sira: o Viét Nam. Nganh cong nghiép nuoi tom tai Dong bang song Ciu
15/3/2025 ’ Long, Vi¢t Nam dong gop dang ké vdo nén kinh té quoc dan thong qua
Noav duvét dine- xudt khau sang cac nuwée. Tuy nhién, nganh nudi tém doi héi tiéu thu
] g/?;z Ouzyf & nhiéu nang lwong cho cac hé thong suc khi nha‘)m duy tri mirc do O;
hoa tan thich hop trong ao mot cach lién tuc dé cai thién chat luwong
N nuweGe va thic day sw phat trién cia tom. Cdc thiét ké cia thiét bi suc
Tir khoa: , khi co hoe da duwoc cdi tién dé tiét kiém chi phi nang lwong va tang kha
H.e’ Zho.’fg sucAkhl néng truyén O, hon nita, viéc vdn hanh cia ching ciing dwoc toi wu
May dién phan héa nham giam chi phi van hanh, va gan ddy nang hrong tdi tao da bt

Trang trai nuoi tom dau duogc ap dung dé cdp dién cho cdc thiét bi suc khi nham giam thiéu

rii ro vé an ninh nang hrong va tac dong moi truong. Tuy nhién, dong
co dién diéu khién cdc thiét bi suc khi von tiéu thu nhzeu dién nang,
dan dén chi phi van hanh cao va nhitng tac dong tiém dn tir viée su
dung nguon dién truyen thong. Pé dat dwge muc tiéu san xudt tiét kiém
va giam phdt thai khi nha kinh, dé xudt xday dung mé hinh nang hrong
bén viing cho cdc trang trai nudi tém nham khai thac nang leong tdi
tao dé cung cdp dién cho hé théng suc khi tién tién tai cdc ao nudi tom,
trong dé O, c6 thé dwoc san xudt tai ché va khi phu la hydro sé duwoc
Tuu triv va cé thé si dung dé tdi tao dién nham bu d‘cfp sw mat can bdng
khi nhu cau tai dién vieot qud nguon cung tir nang lwong tdi tao. Thiét
ké t6i wu cho nguon nang heong tdi tao dwa theo nhu cau tiéu thu O,
cia tém va vin hanh t6i wu hé thong suc khi sang tao dya trén sy thay
d6i ciia mikc O, hoa tan trong ao dwoc trinh bay chi tzet voi muc tiéu
chinh la hudng dén mét quy trinh san xudt nudi tom tiét kiém va bén
vitng than thién voi moi truong.

1. PAT VAN DE

Nuéi trong thily san trén toan thé gisi da
c¢6 su ting truong dang ké trong nhing thap
ky qua. Cac hé théng nong nghiép déng vai
trd quan trong trong viéc duy tri an ninh luong
thyc va cung cip dinh dudng cho cu déin toan
cau. Cac hoat dong nudi trong thiy san da
tang dang ké, dan dén dong gop vao thu nhap
néng thén va qudc gia bang cach thuc diy

ca ngu, ca rd phi, v.v., tom dugc coi la hang
hoéa dugc giao dich toan cAu.

Trén thuc té, nganh tom tao ra viéc lam va
tang doanh thu tir viéc xudt khau san phdm
tom sang Nhat Ban, Chau Au, Hoa Ky va
Canada, tuy nhién, nudi tom gy ra cac van de
vé moi truong va doi hoi ngudn cung cip
nang luong cao. Nguyén nhén chinh gdy ra
cac van dé vé moi truong 1a 6 nhidm tai
nguyén dat va nude tai dia phuong. Cac trang

viéc lam va co hdi kinh doanh. Trong s céc
san pham hai san pho bién nhu cé hoi, cé tra,

trai nudi tom thuong dugc xay dung gan céc
h¢ sinh thai rirng ngap mdn, mot tinh hudng
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ma dat ngdp man va nudc cod thé bi 6 nhiém
béi nude thai, hoa chat va thude tir hoat dong
nuoi tom. Két qua 1a, cac hé sinh thai ring
ngdp man méat di cac dic diém sinh thai va
kinh t& x4 hoi. Bén canh tai nguyén dat va
nuée, nang luong dong vai tro quan trong
trong nganh nudi trong thiy san. Ngoai ra,
hiéu suat ning luong cua cic hé thong nuoi
tom bién, 1a ty 1 giita ning Iuong dau vao
cong nghiép va nang luong dau ra tir protein
thuce pham, rét cao trong s6 cac hé thong nudi
trong thiy san 1on. Nguyén nhan cia cac hé
thdng kém hiéu qua 1a muc tiéu thy dién cao
clia may moc va may suc khi c6 hiéu sudt dién
hinh khoang 90%.

Theo Claude Edwin Boyd (2018), viéc phat
trién tmg dung céng nghé cao, chi phi thap tiét
kiém nang luong va bén vimg dang duoc
khuyén khich trong nuéi trong thity san & Viét
Nam, déc bi¢t 1a nganh cong nghi¢p nudi tom.
Viée thiét ké hé thong niang luong bén viing
cung cap dién cho cac thiét bi van hanh cho
trang trai nubi tom vira tiét kiém chi phi va
than thién véi mdi truong va giam lugng khi
thai CO, 1a hét strc can thiét, mang lai hi€u qua
kinh té cao cho trang trai nudi tom.

2. HE THONG SUC KHI CHO
TRANG TRAI NUOI TOM

2.1. B6i canh trang trai nudi tém &
Pong bing song Ciru Long

Mot trong nhing loi thé noi bat cia Dong
bang séng Ctru Long 13 ngudn nudc lo ddi
dao, hinh thanh tor sy giao thoa gilta nudc
ngot tir song Mekong va nudc min tir bién
Pong. Pay la diéu kién 1y tuong dé nudi cac
loai tom chu lwc nhu tom st va tom thé chan
trang. Ngoai ra, dat dai phu sa mau md, dia
hinh bang phang ciing tao thuan loi cho viéc
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xdy dyng va mo¢ rong dién tich nuéi tom. Nubi
tom ¢ Dong bang song Ctru Long phat trién
manh nhd vao diéu kién tu nhién thuén loi
nhu khi hau nhiét ddi, hé théng kénh rach
phong pha va ngudn nuée lg doi dao. Tuy
nhién, nganh nay ciing ddi mat véi nhidu
thach thac lién quan dén dich bénh, moi
truong va bién doi khi hau.

O Viét Nam, trang trai nudi tom ving
Poéng bang séng Ciru Long chiém phan 16n
dién tich nuoi tom ca nudc. HE théng san xudt
t6m & Viét Nam chii yéu dugc phan loai thanh
chc cong ty san xuét va ché bién quy mé nho
v6i phuong thire nudi duoc chuyén tir nudi
tom quang canh mat d¢ tom thap sang nudi
tom ban tham canh va tham canh v&i mat dd
tom cao. Nudi tom cuong do cao doi hoi nhu
cau niang lugng 16n. Tém duogc nudi trong ao
tai cac trang trai, hoan toan khac véi tom song
trong mdi truong ty nhién nhu bién hoic
song, yéu cau ham luong oxygen hoa tan
(DO) cao trong ao nudi. Do do, viéc bo sung
DO cho céc ao nudi trdng thuy san duoc thuc
hién béng hé théng suc khi. Mac du nganh
nudi tom khong chi cung cép thirc an ma con
dong gop thu nhdp cho nguodi nubdi va dat
nude cua ho, nhung nudi tom gan lién véi cac
van dé méi trudng va an ninh ning luong.

2.2. Mirc do thim canh trong nuéi tom

Hé thong nudi tom duoc phan 10a1 rong rai
dua trén déc diém hoat dong va tiém nang
phat trién. Hinh thirc canh tac chia thanh bén
loai chinh nhu quang canh, ban tham canh,
thdm canh va siéu tham canh. Cac dic diém
khac nhau, ch:fmg han nhu, mirc d6 san xuét,
mat do tha, suc khi va nang lugng, muc ti€u
thu, xac dinh cac loai mat d¢ khac nhau, duogc
minh hoa trong bang 1.

Bang 1. Pic diém cia hé thong nudi tom

Dic tinh Loai sin xuit

Quang canh  Ban tham canh  Tham canh Siéu tham canh
San xudt (MT/ha/nam) 0,1-0,3 0,5-2,5 5-15 30-150
Mat d6 (0/m*/mua vu) 0-1 3-10 15-40 >100
Suc khi Tu nhién Thay nudc May suc khi May suc khi
Nhu ciu ning lugng 0-2 2-5 15-20 >25
tiém nang (hp/ha/)
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Quang canh nudi ty nhién, it dau tu, mat
do tha rat thap, san luong thip. Ban tham canh
tang mat do, ung dung khoa hoc k¥ thudt nhu
thay nudc thuong xuyén dé dam bao moi
truong nudc ao nudi tom.Tham canh mat do
tha cao, can sit dung may suc khi dé cung cip
oxygen va dam bdao suc khde tdm nuoi. Si€u
tham canh mat d6 cuc cao, doi hoi hé thé)ng
suc khi manh, cong nghé cao, nang lugng tiéu
thu rét 16n.

San luong thd nudi nudi ting dan theo
muc do dau tu k§ thuat va quan 1y ao nudi, tir
0,1 tin/ha/nim (quang canh) dén hon 100
tdn/ha/nam (siéu tham canh). Mat do cling
tang theo cip do tham canh, tir gin nhu tha ty
nhién (0-1 con/m?) dén >100 con/m? & md
hinh siéu tham canh. Cang nudi tom [én muc
dd cao (tham canh, si€u tham canh) thi san
luong va mat d tha nudi tom tang vot, nhung
cling doi hoi dau tu 16n hon vé may méc, thiét
bi, dién ndng va quan ly k¥ thuat. Quang canh
phu hop v6i mé hinh ty nhién, it chi phi,
nhung hiéu qua kinh té thp. Siéu thim canh
mang lai hiéu qua kinh té cao nhét nhung rui
ro va phai ap dung khoa hoc k¥ thuat cong
ngh¢ cao.

Trong sb cac loai mat do tham canh trong
a0 nudi, quang canh c6 mat d6 tha thip nhat,
it hon mot con/m’/vu. Thong thudng, cac hé
théng quang canh cho ning suat thap dudi 50
kg/ha/nam tr mot hai vu trong nam. HE
théng nuéi quang canh khong chi dya vao
cic chat dinh dudng ty nhién co trong ao
nudi ma con phai can bang cac qua trinh sinh
hoc va vat 1y dé dam bao du luong oxygen
cho tdm ma khong can bd sung thirc an va sy
can thiép cua con ngudi. Nhiam tiét kiém chi
phi va tang hiéu qua kinh té trong ao va trang
trai nuoi tom.

Mat d6 va san Iugng tha cod thé duoc tang
1én bang cach thay d6i ky thut nudi va quan
ly khac nhau d6i v6i mtc d tham canh cao
hon. Khi mat d¢ nudi tang lén, cac hé thong
nhu vay yéu cau mot lugng dang ké thic in
b sung, giam sat chat lugng nude va sir dung
cac thiét bi suc khi co hoc, dic biét 1a ddi voi

cac hé théng tham canh va siéu tham canh.
Céc hé théng nudi cuong do cao hon yéu cau
nhu ciu nang luong cao, can thiét cho bom
nudc va suc khi.

2.3. Hién trang ky thuat suc khi trong
nudi trong thiy san

2.3.1. Lich sir phdt trién

Thirc an dong vai tro quan trong trong nuoi
tom. Ham lugng oxygen hoa tan dugc cai thi¢n
thong qua viéc str dung cac thiét bi suc khi co
hoc. Suc khi trong nudi trong thuy san khong
phai 1a méi nhung k¥ thuat nay di duoc nhiéu
nguoi quan tim ap dung trong nhiéu nim qua.
Hé théng suc khi cho nuéi tom dugc stra ddi tir
may suc khi co hoc trong xur Iy nudc thai, dugce
sir dung dé nghién ctru trong nhitng nim 1880
- 1890 va sau d6 dung cho cac hé théng xur 1y
nudc thai thanh phd tir nim 1910 dén nim
1930. O chau A, cac may suc khi banh gudng
duoc san xuét tai Pai Loan di dugc sir dung
phd bién trong nudi trong thiy san trong ao
ngay tu nhitng ndm 1950. Mday suc khi chay
bang dién nho co cong suat tir 0,25 dén 2 hp
duoc ap dung mot cach rong rdi cho cac ao
nudi. Céac thiét bi suc khi ciia Pai Loan duoc
str dung rong rdi do c6 hiéu suét cao ciing nhu
chi phi van hanh hop ly.

2.3.2. Nguyén ly lam viéc cua may suc khi

Oxygen trong tuy nhién chiém 21% thé
tich khong khi. vé co ban, ap suét trong khi
quyén 16n hon ap suit trong ao nudc do do,
oxygen trong khong khi dugc truyén vao
nude & bé mit cua ao. Qué trinh nay dung lai
khi ap suét trong khong khi bang ap sut
trong ao nudc, dan dén bio hoa oxygen hoa
tan trong nudc. Ham luong oxygen trong ao
nudi tém thay doi tuy theo cac ycu o moi
truong trong ao nhu ap suat khi quyén, nhiét
do va do man. Bén canh do, tbc do ho hép
cua sinh vat va mat d tha nuéi trong ao cling
anh huong dén néng d6 DO. Thuc vat phu
du, dugc tao thanh bdi amoniac va photphat
c6 nhiéu trong ao véi cac sinh vat quang
dudng c6 kha nang tao ra oxygen. Muc DO
vao ban ngay cao hon ndng do bdo hoa vi
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luong oxygen tao ra 16n hon toc do ho hip
cua sinh vat trong ao nudi. Nguoc lai, ndng
d6 DO giam dang ké vao ban dém hodc troi
nhiéu may do qua trinh h6 hip cia tom, sinh
vat phu du va sinh vat day. Mirc DO thap anh
huodng dén cac dic tinh sinh hoc cua tom,
ching han nhu bi ngop hodc cing thing, din
dén chéan an, d& mic bénh, hiéu qua su dung
thire an thép, ty 18 chét cao va ning suit thép.
Oxygen duogc tao ra ¢ ting mit ctia ao nudc
thong qua qua trinh quang hop.

Do do, ham Iugng oxygen giam khi d¢ sau
nudce ting 1én va dat gia tri thdp nhit & day ao.
Do d6, cac ao can duoc khuyén khich cho
nudi tom, vi tom sbng & ting gitra va ting day
ctia ao. Nong d6 DO duge duy tri du cho cac
a0 nudi tom bang cach tron 16p nudc & bé mat
¢6 nong d6 DO cao v6i nude & ting sau hon.
Viéc cai thién oxygen lién tuc trong céac ao
nudi 1a rit quan trong dé duy tri sy khoe manh
cho tom, gitp chung tang truéng nhanh hon,
giam thiéu dich bénh, ting ty 1¢ séng va ting
san lugng. Do d0, viéc cdi thién oxygen la van
dé can thiét dé cho qué trinh nudi tdm. May
suc khi co hoc dugc st dung dé cung cép
oxygen bd sung cho ao nudi tom, dic biét 1a
vao ban dém hodc cuong do anh sang ning
yéu vao ban ngay dé bu dip lugng DO thiéu
hut do hé hap cua sinh vat trong ao. May suc
khi dugc sir dung trong cac trudng hop khin
cép khi nu6i ban tham canh. Tuy nhién, ching
duoc van hanh hang dém hoac tham chi lién
tuc véi muc dich nuoi céy tham canh hodc
siéu tham canh.

2.3.3. Cac logi may suc kht

May suc khi co hoc ding trong nuéi trong
thity san duoc cai tién tir may suc khi xu 1y
nudc thai. Do do, chung cé cung cac dac diém
thiét ké ciing nhu chirc ning. May dung cho
bom phun thing ding va mdy suc khi banh
guong thudc loai may suc khi ban, ban nudc
vao khong khi. May suc khi dang siii, h¢
théng khong khi khuéch tan va may suc khi
dang chan vit giai phong bot khi vao nudc.
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May suc khi khuéch tan duoc minh hoa
trong Hinh 1 ¢6 bd phan thdi khi véi ap suat
thap va thé tich 16n dé thoi khong khi qua bo
khuéch tan bot min dit & day ao hodc lo ling
trong nudc. Co nhidu loai hé thong khuéch
tan khong khi nhu may nén khi, by phan thoi
khi, b khuéch tan hinh vom bing gom va
dng gbm. Tuy nhién, tng dung cua loai nay
khong dugc phd bién rong rai trong nudi
tom. Trai lai, chung dugc sir dung trong cac
phong thi nghiém va trai wvom con giéng. Céc
hé thong khong khi khuéch tan co hiéu suét
cao trong viéc chuyén cac bong bong oxygen
tr khong khi sang nude khi cdt nudce trong ao
du sau dé bot khi c6 du thoi gian tiép xtic voi
nuéc trong ao. Két qua la may suc khi
khuéch tan hoat dong hiéu qua hon véi ao
sdu so vdi ao nong.

Hinh 1. Hé thong suc khi khuéch tin

Mot b khuéch tan khong khi duoc két
ndi véi phan cubi ciia vo hop. Mot canh quat
duogc gan vao dau truc quay, quay voi véan te
16n dé tao chan khong trong than cta hé thong
bom bang cach diy nude qua dau tryc rong.
Khi 4p suit trong khong khi cao hon ap suat
trong vo, khong khi tai mat phan cach dugc
hit qua mot tryc rong va cac bot khi dugc
bom vao ao nudc sau khi thoat ra tior bd
khuéch tan. M4y bom hut chan vit duoc coi 1a
thiét bi tao bot khi hiéu qua. Trong sd cac
thiét bi suc khi co hoc, Hinh 2 thiét bi suc khi
banh gudng thuong duoc sit dung nudi tom,
ddc biét 1a cac thiét bi suc khi kiéu Dai Loan.
Céc thanh phan chinh bao gém, dong co dién
va canh quat dugc gin vao mot truc quay. Céc
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banh guong dugc treo bang phao ndi trén mit
nude. Cong suat cua dong co dién tir 0, 8 dén 2
kW dugc str dung cho cac ao nho, vai sé vong
quay la 1.750 vong/phut. Tuy nhién, mét hop
s6 duoc dung dé giam tdc do cua truc dong co
dé cac banh guong quay ¢ toc do 70-120

vong/phut. Canh khudy quay lam vang nudc
vao khong khi dé tao ra hién tuong suc khi. So
véi céc loai thiét bi suc khi khac, thiét b suc
khi banh gudng c6 hi¢u qua cao trong viéc
truyén tai oxygen tir khong khi vao nude.

Hinh 2. May suc khi banh gudng

H¢ thong tao oxygen tinh khiét hiém khi
dugc ap dung trong nudi tom. Cac hé théng
nudi duoc suc khi bang oxygen tinh khlet co
thé lam ting mat d6 nudi va ning suat, tuy
nhién viéc vén chuyén oxygen tir cac nha
cung cép 1am suy giam dén cac trang trai nudi
tom khong chi lam tang thém chi phi ma con
lam tang phat thai khi nha kinh.

Do d6, van dé cap thiét luc nay 1a dé xuat
mot thiét ké t6i wu cho hé théng suc khi tién
tién, trong d6 mdy dién phan chay bang ning
luong tai tao co thé tao ra oxygen tinh khiét
tai chd theo su thay doi cia mitc oxygen hoa
tan trong ao nuodi tom. Nudi tom quy mo cong
nghiép can mot luong dién ning rit 16n trong
van hanh cac may syc khi, may bom nudc nén
chi phi cho hé théng dién cua trang trai nudi
tom 1a khong cao. Giam thiéu chi phi ning
luong dién cho trang trai tom bang cach xac
dinh lai cong suat dinh muc cta cac thiét bi
phat va luu trit dién ning 1a rat quan trong.

Tuy nhién, d& dam bao sy phat trién bén
vimg ciia hé théng nudi tom thi ngoai viée
dam bao dién nang voi chi phi hop 1y thi Van
dé giam phat luong khi thai CO, ciing can
dugc tinh toan dén. Bai toan kinh té va k¥
thuat thi thuong khong dong dang v6i nhau
(cung tang hodc cung giam) ma thuong
nghich bién nhau. Do dé xac dinh gidi han

cho phép cua hai bién so thong qua céac bai
toan toi vu da muc ti€u la vo cung quan trong.

2.3.4. Sur dyng hé thong ndng lwong bén
vitng cho hé thong suc khi

Nganh nudi tom & Viét Nam chii yéu gom
céc trang trai nudi tom va cac cong ty ché bién
voi cac hé théng nuoi hi¢n dai dugc thay doi
tir hé théng quang canh sang hé théng tham
canh va siéu thim canh, doi hoi cn phai co6 su
hd trg van hanh ctia may suc khi co hoc. My
suc khi co hoc 12 mot thiét bi dé duy tri chit
lugng nudc. May suc khi hoat dong vao ban
dém thuong xuyén hon ban ngay. Tuy nhién,
khi nudi tom méat do cao thi, can phai suc khi
lién tuc 24 gio. Ngoai ra, tdm cin nhiéu
oxygen hoa tan hon khi chung 16n 1én, din
dén tang kha nang suc khi va két qua 1a ting
chi phi van hanh.

Mac du loi ich cuta suc khi co hoc 1a khéng
thé phu nhan nhung hé thong suc khi tiéu thy
mét luong nang luong dang ké. Mt tiéu thu
nang luong dién thuce te cao hon 1,26 lan trich
ngudn so voi cong suét truc ctia may suc khi.
Hon nita, tién dién phdi chi tra cho viéc cung
cap nang luong cho cac dong co dién dé din
dong cho cac may suc khi co hoc tang cao.
Tuy nhién, may suc khi thuong chay van hanh
lién tuc, dan dén chi phi van hanh cao hon yéu
cau. Tuy nhién, tong chi phi san xuit co thé
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dugc giam bt bang cach han ché hoat dong
ctia thiét bi suc khi trong nhitng khoang thoi
gian can thiét, dic biét 13 & nhimg ving gia
dién cao trong ngady. Noi cach khac, viéc su
dung suc khi cho tom can duge tinh dén dé
tiét kiém chi phi nang luong vi viéc suc khi
quéa nhiéu gdy lang phi, 1am tang thém chi phi,
chdng han nhu chi phi bao tri va co so ha tang
di kém. Tuy nhién, & dam bao luong oxy hoa
tan an toan cho trang trai nudi tom, trén thuc
té, ngudn cung cap oxygen tir suc khi cao hon
oxygen nhu ciu ctia ao nudi vi khong co
phuong phap nao dé tinh toan chinh xac lugng
oxy can thiét d¢ duy tri DO on dinh trong ao.
Hé théng nudi tom chi yéu dya vao ning
luong dién, ddc biét 1a hé théng suc khi chiém
80% trich ngudn tong ning lugng tai trang
trai. Céc trang trai nudi tom nhu vay thuong
trang bi hé thong suc khi dung may chay dau
diesel hoac may phat dién chay xang hodc dau
dé ddi pho véi tinh trang mat dién tam thoi vi
su cb mét dién c6 thé lam giam déng ké luong
oxygen hoa tan trong cac ao tom.

Tinh trang nay trd nén nguy hiém hon d6i
voi nudi cuong do cao hodc trang thai tom
dang trong giai doan phat trién, ddy la mot
trong nhitng nguyén nhan chinh dan dén ty 1¢
tom chét cao do murc oxygen thap. Hau hét
nang lugng duoc s dung dé van hanh may suc
khi duoc léy ttr nhién li€u hoa thach, gay ra cac
tac dong dang ké vé tai chinh va méi truong.
C6 nhiéu tai liéu cho rang san xuat mot tan tom
st twong tmg véi 10 tin CO; trich ngudn thai
ra tor nha may nhiét dién than. Bén canh do, chi
phi st dung nhién li€u diesel cho dong co dién
cua hé théng suc khi cao hon nhiéu so dién
mua tir lu6i dién quéc gia. Do d6, mét hé
thong nang luong bén viing dugc dé xuit dua
trén nhitng dit liéu khao sat thuc té dé cung cép
khi oxygen cho cac ao nuoi tom, dac bi¢t trong
bbi canh khuyén khich phat trién cong nghé
cao tiét kiém ning lwong va bén viing cho
trang trai nudi tom Viét Nam.

Hé¢ théng quang dién don gian va chi phi
bao tri thap. Dién gid hién c6 kha nang canh
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tranh v&i cac ngudn dién thong thudng vi chi
phi dién gi6 dd giam dang ké ca khi c6 va
khong c6 luéi dién, do dé, day 1a ngudn ning
luong dé cung cap ning luong cho cic may
suc khi tai cac dia diém phu hop. Hon nita, hé
théng hén hop bao gém dién gi6 va di¢n mat
troi la phuong phap giai quyét van dé hiéu
qua va kinh té cho cac hé thong suc khi trong
nganh nudi tdm. Mic du da ¢ nhiéu cai tién
va ung dung dé thiét ké may suc khi tot hon
va dap tng nhu cdu dién ning cao trong cac
trang trai nudi tom, nham tiét kiém ning
luong va giam chi phi van hanh trong trang
trai nudi tom, nhung dong co dién dan dong
may suc khi von tiéu thu rat nhicu dién ning,
dan den chi phi van hanh cao va céc tac dong
tiém an.

3. PHAN TIiCH MO HINH NANG
LUQNG BEN VUNG CHO TRANG TRAI
NUOI TOM

3.1. Tiém ning phat trién ngudn ning
lugng tai tao ving Pong bang song Ciru Long

Vé nang lugng tai tao, vi tri dia ly da
mang lai cho Viét Nam mot loi thé dang ké,
dac biét 1a trong viéc phat trién nang lugng
mat troi. Nam gan duong xich dao, Viét Nam
thugc khu vuc c6 cuong do buc xa mat troi
tuong ddi cao, v6i murc blc xa trung binh dao
dong tir 4 d&én 5 kWh/m? ngay. Trén thé gioi,
nhiéu qudc gia dd va dang khai thac hi¢u qua
nguon nang luong ndy nhu mot giai phap thay
thé cho cac tai nguyén truyén thong dang dan
can kiét. Tuy nhién, theo DPang Huong Giang
(2019), Viét Nam hién médi chi khai thac
khoang 25% tiém ning cua ngudn ning luong
mit troi. Do lanh tho trai dai tir Bic vao Nam
v6i diéu kién khi hau, dia hinh khac nhau,
tiém nang phat trién ning luong tai tao, bao
gom ca nang lwong mat troi va ning luong
gi6, & mdi vung 1a khong dong déu. Viéc danh
gia va xac dinh chinh xac tiém nang cla cac
ngudn nang luong nay trén toan qubc s& gop
phin cu thé hoa chién lugc phat trién ning
lwong tai tao qudc gia, hd tro quy hoach phat
trién kinh té - x4 hoi theo ving, dong thoi
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giam thiéu 6 nhi®m méi trudng va dam bao
phat trién bén vimg.

Véi tiém ning vé ning luong va sb gio
ning trong nam, Viét Nam dugc danh gia 1a
mot qudc gia c6 tiém ning 16n vé ning lugng
mat troi va la mot trong nhitng nudc nam
trong diy phan bd 4nh ning mit troi nhiéu
nhét trong nim, nhung dé khai thac dugc cac
ngudn ning luong nay tai Viét Nam thi rit can
mot sy dau tu bai ban, cu thé, di manh & cép
qudc gia va phai dit n6 vao vi tri quan trong
nhim tao ra nhirng tién dé cho viéc hoach
dinh céc chién luoc, chinh sach, ké hoach, 10
trinh phét trién cu thé. Kho khin, thach thic
16n nhéat dé phét trién ngudn dién nay 1a can
c6 co ché chinh sach 6n dinh va lua chon
duoc chu dau tu co nang luc vé tai chinh,
cling nhu cé kinh nghi¢m dau tu, trién khai
thuc hién cac du 4n va kha ning thu xép vén.,
do d6, dong co diesel da duogc st dung dé
chay cac may suc khi hodc lam nguén dién du
phong, chi phi van hanh may phat dién chay
bang xang, dau diesel co chi phi cao dit hon
nhiéu so v6i may phat dién gi6 va dién mat
troi. Hon nita, lwgng khi thai tir ddng co diesel
gop phan gy 6 nhiém mai trudng.

Ludi Dign Quoc Gia

Dién Mit Tro:

Theo Nguyén Vin An (2019), Ddng biang
song Ciru Long c¢6 ngudn ning luong tai tao
doi dao, chu yéu 1a nang luong gié va ning
lugng mat troi. Cuong do gid6 manh nho
dudng bo bién dai hudng ra ca bién Pong va
bién Tay, voi téc do gio trung binh dao dong
tr 5,8 m/s dén 6,0 m/s. Blrc xa mit troi tai
ving Pong bang séng Ctu Long dao dong
trong khoang 4.3 - 5,5 kWh/m*/ngay. Theo
tam nhin phat trién nang luong qudc gia den
nam 2045, s& nghién ctru tng dung cac ngudn
nang luong ti tao va du kién ngudn cung cip
dién s& chiém 41% tir cac ngudn niang lugng
tai tao vao nam 2045. Noi cach khac, dién gio
va dién mat troi 1a giai phap ddy hira hen dé
cung cap ngudn dién dang tin cay thay thé cac
ngudn dién thong thudng cho nganh nudi tom
& Pdng biang song Ctru Long.

3.2. Thiét ké h¢ théng suc khi

Heé thdng nay chii yéu bao gdm cac ao nudi
tom, tua bin gi6é nho, nang luong mat troi, pin
Iuu trit, may phat dién diesel, may dién phan
kiém, pin nhién li¢u mang trao dbi proton, h¢
thong luu trir oxygen va hydro, hé thng tao
bot khi siéu nho, hé thdng xir Iy nudc va tai
lién quan tai trai nudi tom (Hinh 3).

May Phit Dién

&1

Tai Tiéu Thu @
A

»

Hé Théng X& Ly Nudc 1

Ao Nudi Tém

He Thnng ViBot Khi

bl

Bon Chira Oxygen

Bén Chiza Hydro
\1ay &ién phan

Hinh 3. M hinh niing lwong bén viing cho trang trai nuéi tom ving Pong bang song Ciru Long

Tom thé chan trang dugc nudi phd bién &
Pbong bang song Ctu Long c¢6 thoi gian nudi

khoang ba thang, bao gbm ba giai doan chinh
nhu trai giéng, wom va nudi thuong pham.
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Trong ba giai doan, nang lugng tiéu thu nhiéu
nhat 1a cung cap cho may suc khi (60%) va
bom nudc (20%) Nang lugng tai tao duoc su
dung dé& cung cip dién cho nhu cau tai tai
trang tral nuoi tom Cac trang trai nudi tom
can nguon dién 6n dinh va an toan, tuc la
nguon dién lién tuc ma khong bi mét dién kéo
dai. Do do, nhu cau thiét ké hé thong nang
lugng bén vimg cho trang trai nuo6i tom la hét
stc can thiét, vira tlet kiém chi phi va nang
cao hiéu qua kinh té.

Quy mé cta cic thanh phan nhu s6 lugng
tua bin gi6 nho, tim pin quang dién, mdy
dién phan, pin luu trir, may phat dién diesel
va pin nhién li¢u dugc tinh toan dua trén nhu
cau tai tai trai nuoi tom, dic biét la téng nhu
cau oxygen cho ao nudi tom. Pé tdi vu hoa
viée su dung may dién phan va giam chi phi
san xuét, tong nhu ciu oxygen duoc trinh bay
chi tiét.

Theo Claude Edwin Boyd (2018), tong nhu
cau oxygen bao gom toc d hd hip cua sinh vt
nudi cdy, te dd hd hip cua nudc (thue vat phu
du), téc dd ho hap cia trdm tich (chét hiru co

Pey, = 96" @pay

Trong do:
@par’ : Lad ty 18 birc xa mat troi tong tai
diém xét (m? /kW)
R;: la birc xa mit troi bing rong
(kW/m?)

T,: La nhi¢t d6 cua nudc trong ao (°C)

. R$ . 1.036”-“. (e)=20) . e
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phan huy). Ty 1¢ trao doi oxygen giita khong
khi va mat nuéc phu thude vao tde do gid trén
a0 va su chénh 1éch 116ng do so voi do bao hoa.
Ty 1¢ suc khi lai dugc dinh nghia la:

Eo =

: z, K (C,-C) (U

Trong do :
a;: Lah¢ sb dicéu chinh tai suc khi
Z,: Hién thi @6 day thé tich tai suc khi (m)
C,: Néng d6 DO & do bdo hoa (mg/L)
¢, :Nong d6 DO tirc thoi (mg/L)
K, Lahé s6 chuyén oxygen tir gio (m/h)
Duoc xac dinh boi phuong trinh:

K, = 0.0036 - (8.43 - Vv —3.67 v + 043 - v%) (2)

Luong oxygen dugce tao ra boi qua trinh
quang hop phu thudc vao cac yéu td xung
quanh nhu cuong do cua buc xa mat troi hoat
dong quang hop (PAR) va nhiét do nude cung
Vol 116ng do cua chat diép luc duoc thé hién
qua phuong trinh (3):

(1= @par Rs( ) . Chla 3)

Chla: La néng dd chat di¢p luc trong ao
(mg/L)

Tong ty 1¢ ho hap trong ao lién quan dén
ty 1¢ ho hap cua cac loai thuy sinh trong qua
trinh nuéi,,cu thé la ca hodc tom, hd hglp tram
tich do chat hiru co phan huy va hé hap nudc
do thuc vat phu du duoc tinh, thco phuong
trinh (4):

Re, (8) = Rypocies (8) + Rypaimane (6) + Rygeer (1) )
Trong do: B...lh La toc do ho hap cua nudc
Rypecies (1): L2 toc do ho hap cua cac (mgL™*h™")
loai duge nuodi (mgL™*h™?) V& toc do ho hdp cua loai nudi, toc do
Rosimene (£): 12 1i 18 1 hép cua 16p ho hap toan phan cua tém dugce biéu thi

tram tich (mgL~*h™%)

nhu sau:
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Ropecies(t) = Ryprimp (£) = =0,999 = 9,57 X 10™* X Mgprimp + 6 X 107 MG rimp
+0,0327 xT,, =87 x 107 X T,Z + 3 X 1077 X Mgppimp X Tyy (5)

Trong do:
T,,: La nhiét d6 cua nudce (°C)

m : 1a trong luong tom uét (g)

shrimp
Tong nhu cau oxy cho mdt ao dugc tinh
nhu sau:

TOD(2) = (Ry, (6) = B, (6)) X Vpong x 1073 (6
TOD(t): La tong nhu ciu oxy trong ao
nudi (mgL™*h™%)
Tong nhu cau oxy trong ao nudi tom duge

st dung dé tinh cho cong suat van hanh cua
méy dién phan ki¢m. Tong ho hip oxygen

AAE =

a X SAE X (B X Cs- Cp) X 1,024%w™20)

dugc cho 1a khong doi trong ngay, dugc su
dung dé xac dinh cong suat dinh mic cia may
dién phén kiém trong khi DO dao dong trong
a0 do qua trinh quang hop anh huong dén su
hoat dong ctiia may dién phan.

Pé so sanh cac tinh nang cta hé thing suc
khi cai tién véi hé thong suc khi thong thuong
chay bing may suc khi co hoc, yéu cau vé
dién nang cho may suc khi co hoc dugc tinh
dén. Trong cac diéu kién hoat dong khéac nhau
cua a0, hiéu suét suc khi thuc t& cua thiét b
suc khi co thé duoc biéu thi bang phuong
trinh sau:

™

9,07
Trong do :

AAE: La hiéu suit thuc té cia may suc khi
(kg/kWh)

B: La ty s6 nong do bao hoa DO cua nuée
ao voi nudc may

Cp:La néng do ban dau nudce trong ao

T,. La nhi¢t do cua nudc trong ao (°C)

Cong sudt dién yéu cdu cua may suc khi
co hoc dugc tinh theo phuong trinh (8):
P _TOD
MA AAE
C6 thé thay rang Hinh 4 thé hién hé théng
tong thé doi hoi nhiéu cong suat hon vao ban
dém. Ngoai ra, tai cua hé théng duoc tao
thanh boi mot luo‘ng dang ké nang lugng tir
may dlen phan. Dong thoi, tai trong co ban
yéu cau mot lugng dién tr hé thong Do do,
d6 thi phuy tai cta toan hé thong gidng do thi
phu tai cia may dién phan, doi hoi nhicu dién
hon vao ban dém. Cong suat dau vao danh
nghia cua may dién phan kiém duoc xac dinh
boi tde do san xudt oxygen danh nghia theo

®)

dir liéu cua nha san xuit c6 thé dap mg du
nhu ciu oxygen tong thé ctia ao nuédi tom.
May dién phan kiém dugce chon dé san xuét
oxygen tai chd vi mdy dién phan kiém da
duge san xuat trong pham vi megawatt vgi gia
ca phu hop, khlen chung tro thanh ung dung
pho bién nhat vé mat cong nghé dién phan ¢
cip do thuong mai. Oxygen dugc tao ra bang
phuong phéap dién phan dugc luu trir trong bé
trude khi duoc sir dung dé cung cip cho ao
nuéi tdm thong qua duong dng & day ao bang
hé théng suc khi cai tién. Hé th(')ng suc khi
dura trén qua trinh tao bot khi siéu nho.

3.3. Vén hanh t§i vu h¢ théng suc khi
khi cii tién

Viéce suc khi cho ao nuéi tdm can thiét hon
vio ban dém so voi ban ngay. Tuy nhién, vao
ban ngdy, hé thong suc khi van nén duge van
hanh dé duy tri chat luong nudce tot va thic day
sy phat trién sinh khdi. Nong do oxygen hoa tan
(DO) trong ao nudi tom nén dugce duy tri
khoang 5 mg/l d¢ tao diéu kién phat trién khoe
manh cho toém va ngan chadn su sut giam dang
ké nong do DO, dic bidt trong nhimng ngay thoi
tiét nhiéu may. Vao ban ngiy, dién niang duoc
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tao ra tir cac tuabin gi6 nho va cac tAm pin mit
trdi duwoc chuyén doi thanh dién xoay chiéu.
Ngudn dién 6n dinh nay dugc cung cp cho hé
thong xur 1y nude va cac tai dién lién quan tai
trang trai nudi tom, trong khi phan dién khong
on dinh duoc Iuu trit trong pin trudc khi cung
cap truc tiép cho bo dién phan kiém dé san xuét
oxygen, nhu mo ta trong Hinh 4.
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Hinh 4. Nhu ciu oxygen hang gio' va
cOng suat tai trang trai nuéi tom

Hé théng xir Iy nude can duoc cip dién 6n
dinh dé cung cdp nudc sach cho ao nudi tom
cling nhu phuc vu qua trinh dién phan nudec.
Hon nita, bo dién phan can c6 pin dong vai trd
nhu bo dém ning lwong ngin han, gitp lam
muot cac dao dong cong sudt dau vao trong
thoi gian ngan. Dicu nay 1 do bd dién phan
c¢6 thé khong hoat dong hiéu qua trong didu
kién thoi tiét bat loi, dan dén viéc khong thé
luu trir oxygen nén trong bé chira. Khi cong
sudt dau vao cia b dién phan dao dong
manh, thiét bi c6 thé bj bat/tt lién tuc. Trong
truong hop bi tat, dién thé cua chéng té bao s&
bi dao nguoc, lam dn mon mang té bao va
giam tudi tho cua bo dién phan.

Viée st dung pin gidp cung cip ning
lugng lién tuc tir cac ngudn nang luong tai
tao cho bd dién phan, dam bao hoat dong 6n
dinh dé tao ra dong oxygen phu hop va lién
tuc duoc luu trir trong bé chita. Oxygen tinh
khiét tir bé chira s& duoc din qua hé thong
ong dat & day ao nudi tom dén hé thong suc
khi tién tién trude khi duge dwa vao nudc.
Hé théng suc khi tién tién nay tao ra cac bot
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oxygen siéu nho, gitp ting hiéu suit hoa tan
oxygen vao nudc. Ngoai ra, viéc st dung
oxygen tinh khiét thay vi oxygen tir khong
khi (chi chira 21% oxygen) ¢ thé lam giam
dang ké lugng khi can bom vao ao nudi tom,
gitip giam nhu cau nang luong cho may nén
khi lén dén 5 lan.

Hydrogen 1a san pham phu tir qua trinh
dién phan nudc, dugc xem 1a mgt trong nhiing
yéu té quan trong ctia mo hinh niang lugng
bén vimg. Hydrogen c6 thé dugc sir dung dé
tai tao dién khi can thiét. Pay 1a mot trong
nhitng nhién lidu trién vong nhét cho cac mg
dung hi¢n dang st dung nhién li¢u hoa thach,
vino c6 thé lwu tri va truyén tai dién ning ma
khong tao ra khi thai doc hai. So voi nhién
liéu hoa thach, hydrogen hiéu qua hon trong
viéc chuyén doi nang lugng dién thanh cac
dang nang lugng hiru ich khac.

Hydrogen c6 thé dugc chuyén dbi tryc tiép
thanh dién théng qua pin nhién lidu, cé thé
duoc st dung nhu mot h¢ théng can béng tai
dién. Suc khi ddc biét can thiét hon vao ban
dém so voi ban ngay do qua trinh quang hop
ngung lai khi khong c6 anh sang mat troi, dan
dén sy sut giam dang ké luong oxygen hoa tan
do qua trinh ho hép cua sinh vat phu du, tom,
tram tich va cac sinh vat khac. Duy tri murc
DO da cho ao nudi tom lién tyc 1a rat quan
trong dé ngan ngira tinh trang thiéu oxygen
gay tir vong cho tom. Do d6, vao ban dém khi
niang lugng tir cac tuabin gié nho ¢ thé khong
da dé van hanh bd dién phan va nhu cau
oxygen cao, hodc vao ban ngay khi ngudn
nang luong gio va mat troi khong 6 6n dinh do
su bién dong dang ké cua cic ngudn nay, can
phai luu trit dién dé ddi phé vdi cac tinh
hudng nay.

N6i cach khac, khi mit can bang giita san
xuét dién va nhu clu st dung dién tai trang
trai nu6i tom do su phu thudc cao cla cac
ngudn ning lugng tai tao vao diéu kién thoi
tiét, hydrogen tir bé chira s& duoc str dung dé
tai tao dién, cung cap ning luong cho bo dién
phan thong qua pin dém va cung cip dién cho
céc tai lién quan bang pin nhién ligu, giup bu
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dap su chénh léch ning luong cia hé thdng.
Hé thdng pin nhién liéu tai tao duogc dé& xuat
thay thé cho cac ngan hang pin vi né ré hon
trong viéc luu trlr ndng lugng dai han (trén 5
kWh). Ngoai ra, pin thuong mat tir 1 dén 5%
nang lugng mdi gid, do d6 chiing phut hop hon
cho viéc luu trit ngén han, trong khi pin nhién
liéu duoc cung cép lién tuc tir nhién liéu luu
trlt bén ngoai thay vi luu trr ndng luong bén
trong. H¢ théng pin nhién li¢u tai tao c6 hi¢u
sudt cao, dang tin cdy va than thién véi moi
treong vi n6 khong c6 bd phén chuyen dong.
Nong do oxygen hoa tan can thiét trong ao
nudi tém co6 thé dugc duy tri bang cach diéu
chinh toc do san xuat O, cua bo dién phéan
thong qua cong suat dau vao ciia nod. Bo dién
phan co thé san xuit O, véi cong sudt dao
dong tir 20% dén 100%.

Hé thong diéu khién DO tu dong khong
chi cung cip thong tin thoi gian thuc vé
néng d6 DO ma con gitp tiét kiém ning
lugng va giam chi phi van hanh. Khi hé
théng suc khi duoc kiém soat tot, lwong dién
du thira tir hé théng ¢6 thé duge ban lai cho
ludi dién quoc gia théng qua diém két ndi
chung theo chinh sach gia dién vu dai (FIT)
tai Viét Nam. Tir goc d6 bén viing, mo hinh
ning luong duge dé xudt cho cac trang trai
nudi tom & Dong bang song Cuu Long,
dugc cung cap nang lugng tir cac ngudn tai
tao dé tu san xuat oxygen tai chd cho hé
théng suc khi tién tién va tan dung hydrogen
phu pham dé tai tao dién, dac biét hip dan
cho cac ng dung trong tuong lai. Viéc sur
dung ngudn ning luong tai tao cho hé thong
suc khi sang tao khong chi giup giam phat
thai khi nha kinh ma con mang lai hi¢u qua
hoan vén dau tu véi thoi gian hoan von dudi
bén nam. Coéng ngh¢ dién phan nudc bing
bo dién phan kiém dé san xuat oxygen cho
suc khi la mdt cong nghé truong thanh voi
hi¢u suat khoang 70-80%.

Oxygen san xudt tir qua trinh dién phan
nudc c6 chi phi cao hon so vai cac cong nghé
khac vi n6 doi hoi ning lwong chét luong
cao. Do do, cac vién nghién ciru va nha san

xuit dang hop tic dé giam chi phi cia bo
dién phan. Viéc san xudt oxygen tu thin
khong phai 1a mot giai phap hap dan hay
canh tranh véi cac phuong phap khac; tuy
nhién, viéc ing dung hydrogen phu pham dé
tai tao dién co thé giam dang ké lugng di¢n
can thiét dé san xuét hydrogen. Ngoai ra, pin
nhién liéu chuyén d6i hydro thanh dién du
kién s& co muc ting truong dang ké trong
tuong lai, ddn dén giam chi phi thiét bi, giap
cong nghé nay co thé canh tranh vé mit kinh
té trén thi truong.

4. KET LUAN

M6 hinh ning lugng bén vimg duge dé
xudt cho céc trang trai nudi tom & Pong bang
song Cuu Long dugc xay dung dua trén kinh
nghiém va quan diém cua cic tic gia sau qua
trinh nghién ctru chuyén siu. Cau hinh h¢
théng td1 wru va van hanh hé théng suc khi cai
tién sir dung nang luong tai tao da dugc
nghién ctru va trinh bay theo bdi canh nudi
tom, xét tir goc do kinh té va moi truong. Hé
thong suc khi tién tién dugc phét trién bang
cach két hop hé thong dién gi6 va pin mat
troi (PV), gitip ting ndng do oxygen hoa tan
(DO) trong ao nudi tom, tiét kiém chi phi
nang luong, giam chi phi van hanh va luong
khi CO, thai ra, dong thoi niang cao kha
ning canh tranh vé chi phi san xuét. Diém
d6t pha cua hé théng nay 1a viée ap dung cac
cong ngh¢ mdi nhu dién phan nudc va pin
nhién liéu hydro, trong d6 ca oxygen va
hydrogen déu dugc tan dung. Mic du cong
nghé dién phan nudc va pin nhién li€u
hydrogen hién nay con rat dat do chi phi dau
tu cao, nhung ddy 1a cong nghé dang dan
hoan thién va phat trién. V& lau dai, mé hinh
ning luong bén vimg bao gdm thiét bi dién
phan nuéc sir dung ngudn nang luong tai tao,
két hop v6i pin nhién liéu hydrogen lam
ngudn dy phong, s& 1a mot bude dot pha co
anh huong dang ké dén tinh kha thi vé tai
chinh va tinh bén viing vé méi trudong cho
nganh nudi tém va nudi trong thuy san &
DPong bang song Ctru Long.

46 TAP CHi KHOA HOC VA CONG NGHE CAN THO' - SO 06 THANG 5/2025



Tai liéu tham khao

Ariel Ari Setiawan, (2018), “Design
Optimization of Solar Powered Aeration
System for Fish Pond in Sleman Regency,
Yogyakarta by HOMER Software,” Energy
Procedia, vol. 32, no. 4, pp. 90-98.

Ahmad Agus Setiawan, (2013), “Design
Optimization of Solar Powered Aeration
System for Fish Pond in Sleman Regency,
Yogyakarta by HOMER Software,” Energy
Procedia, vol. 32, no. 4, pp. 90-98.

Claude Edwin Boyd, (2018), "Dissolved
oxygen and aeration in ictalurid catfish
aquaculture."  Journal of the World
Aquaculture Society, 49(1), pp. 7-70.

bang Huong Giang, (2019), "Nghién cuu
danh gia anh huong cia Nha may dién mat
troi ndi ludi dén ludi dién phan phdi cua dia
phuong". Trung Tam Nang luong Tai tao —
Vién Nang Luong.

Luu Ngoc An, Luu Thanh Binh, (2016), "
Thiét ké t6i wu hé thdng hybrid ning luong
mat troi, bo du trit va Diesel," Tap chi khoa
hoc cong nghé Pai hoc Pa Nang.

KHOA HQC KY THUAT - CONG NGHE

Nguyén Anh Tuan, (2018), "Panh gia tiém
ning nang luong mat troi cho phét trién dién &
Viét Nam — Trién vong va Nhan dinh". Trung
Tam Nang luong Tai tao — Vién Néang Luong.

Luu Ngoc An, Luu Thanh Binh, (2016), "
Thiét ké t5i uu hé thong hybrid ning luong mit
troi, bd du trlt va Diesel," Tap chi khoa hoc
cong nghé Pai hoc Pa Nang, 5(2), pp. 5-10.

Nguyén Anh Tuén, Nguyén Vin An, Lé
Van Hung, Dang Huong Giang, (2019),
"Nghién cuu danh gia anh huong cua Nha
may dién mdt troi noi lwéi dén ludi dién phdn
phoi cua dia phwong”. Trung Tam Ning
lugng Tai tao — Vién Nang Lugng.

Vo6 Tan Thai, (2017), "Thiét ké hé thong
s dung nang lwong mat troi tai Truong Cao
dang nghé Viét Nam Han Quéc Quang Ngdi",
Luén van cao hoc. Truong Dai hoc Bach khoa
—Pai hoc ba Ne:mg.

William A. Beckman. (2013), "Design of
photovoltaic systems," in Solar Engineering of

Thermal Processes, 4th ed. Hoboken, NJ, USA:
John Wiley & Sons, pp. 745-773.

DEVELOPING A SUSTAINABLE ENERGY MODEL FOR SHRIMP FARMS IN THE
MEKONG DELTA

ABSTRACT

Shrimp farming is an important and rapidly growing aquaculture industry worldwide, driven by the
increasing demand for high-protein food sources. With advancements in technology and farming
methods, shrimp production has been rising, making a significant contribution to the economies of many
countries. In Vietnam, shrimp farming in the Mekong Delta plays a crucial role in the national economy
through export activities. However, the industry requires a high electricity supply for aeration systems to
continuously maintain adequate dissolved oxygen O, levels in ponds, improving water quality and
promoting shrimp growth. Aerators powered by electric motors consume a large amount of electricity,
leading to high operational costs and reliance on conventional energy sources to achieve economic
productivity while reducing greenhouse gas emissions, a sustainable energy model for shrimp farms is
essential. This study presents the optimal design of renewable energy sources to power aeration systems,
based on variations in dissolved oxygen levels in the shrimp ponds. The main objective is to achieve
economically viable shrimp production with minimal environmental impact on shrimp farms.

Keywords: Aeration system, electrolyzer, farming, farm
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