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TOM TAT

Nghién ctru nay trinh bay mot danh gia toan dién vé hiéu qua k¥ thuat, kinh té va moi
truong cia viée ing dung hé thng gia nhiét nude bang ning lugng mit troi (st dung bo
thu tAm phang) cho quy trinh xtr 1y hoi nudc noéng (VHT) trai cdy xuat khau. Hé thong
v6i dién tich thu nhiét 155 m? dugc thiét ké, dp dat va van hanh thuc té tai Viét Nam. Két
qua cho thiy hé théng dap tmg du nhu cau nhiét 53.34 kWh cho mdi mé xir Iy 10 tan trai
cdy, v6i san luong nhiét trung binh dat 473.1 kWh/ngay. Phén tich hdi quy tir di liéu thuc
nghiém xdc dinh cuong d§ buc xa mat troi 1a yéu td anh huoéng chinh dén hiéu suit, vai
hé sd xac dinh R? = 94.92%. V¢é kinh té, thoi gian hoan von dau tu duoc tinh toan 1a 3.8
nam. Vé moi truong, hé thdng gop phan giam phat thai 320 kg COq/ngay. Két qua nghién
ctru khiang dinh day 1a mot giai phap kha thi va bén viing, gop phan nang cao ning luc
canh tranh cho nganh tréi cdy xuat khau cua Viét Nam.

T khoa: Nang lugng nhiét mat tro1, X Iy hot nude ndong, Gia nhiét nude béng nang
lugng mat troi.

ABSTRACT

This study presents a comprehensive assessment of the technical, economic, and
environmental performance of applying a solar water heating system (using flat plate collectors)
for the Vapor Heat Treatment (VHT) process of export fruits. A system with a collector area
of 155 m? was designed, installed, and operated under real conditions in Vietnam. Results
demonstrate that the system sufficiently meets the thermal energy demand of 53.34 kWh per
batch for processing 10 tons of fruit, with an average daily heat yield of 473.1 kWh. Regression
analysis of experimental data identified solar irradiance as the predominant factor affecting
system performance, with a coefficient of determination (R?) of 94.92%. Economically, the
calculated payback period is 3.8 years. Environmentally, the system contributes to a reduction
of 320 kg of CO: emissions per day. The findings confirm that this integrated solution is
technically feasible, economically viable, and environmentally sustainable, offering significant
potential to enhance the competitiveness of Vietnam's fruit export industry.
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1. GIOI THIEU

Nganh san xudt va ché bién trai cay
dong vai tro quan trong trong nén kinh té
Viét Nam, véi kim ngach xuét khau khong
ngimg ting trudng. Dé dap ung cac tiéu
chuan kiém dich thuc vat khit khe cta céc
thi truong nhap khau nhu Hoa Ky, EU hay
Nhat Ban, viéc ung dung cic cong ngh¢
sau thu hoach tién tién 1a yéu t6 then chét
[1]. Trong d6, cong nghé xir 1y bang hoi
nuoc nong (Vapor Heat Treatment - VHT)
ndi 1én nhu mot giai phap hiéu qua dé kiém
soat con trung gay hai ma van dam bao
chat luong san pham [2].

Tuy nhién, mot thach thirc 16n cua
quy trinh VHT la muc tiéu thu nang luong
dang ké, chu yéu dua vao cac ngudn nhién
liéu hoa thach hodc dién lu6i [3]. Piéu nay
khong chi 1am gia ting chi phi san xuat,
anh huong truc tiép dén kha ning canh
tranh, ma con gop phan vao luong phat thai
khi nha kinh, trai véi xu huéng phat trién
nong nghiép xanh va bén vimng [4]. Trong
bbi canh d6, viéc tim kiém cac ngudn nang
luong tai tao dé thay thé mot phan hodc
toan bo nang luong cho qua trinh gia nhiét
tré nén cap thiét.

Viét Nam dugc danh gia 1a qubc gia
c6 tiém nang nang lugng mit troi doi dao,
dac biét la cac khu vyc phia Nam - noi
tap trung nhidu ving trong trai cdy trong
diém, véi cuong do blirc xa mat troi trung
binh nim dao dong tir 4.3 dén 4.9 kWh/
m?ngay[5]. Tiém ning nay tao co hoi 16n
cho viéc ing dung nang lugng mat troi vao
cac quy trinh cong nghi¢p, dic biét 1a gia
nhiét. Mic du da c6 nhiéu nghién ctru vé hé
théng nudc noéng nang luong mat troi cho
muc dich sinh hoat [6], [7], hay cac nghién
cu'u [8], [9] Céc nghién ctru nay da cung
cAp mot nén tang 1y thuyét va thuc nghiém
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vimg chic vé hiéu qua va kha thi trong viéc
g dung sir dung nudc néng NLMT, dong
thoi ¢6 thé cai thién hiéu suit hé thong
nude ndng NLMT ciing nhu céc yéu té anh
hudng dén hiéu suét cta bo thu. Tuy nhién,
cac nghién ciru nay chii yéu dimg lai & viée
danh gia hi¢u sut trong phong thi nghiém
hoac cho muc dich sinh hoat, ma chua xem
xét dén viéc tich hop ching vao mét quy
trinh cong nghiép cu thé voi cac yéu cau
dac thu vé nhiét dg, luu lugng va tinh 6 on
dinh. Céac nghién ctru chuyén sau danh gia
tinh kha thi ctia viéc tich hop hé théng nay
vao mot day chuyén cong nghé cao, doi hoi
nhiét d6 6n dinh va d¢ tin cdy nhu VHT
van con rat han ché, dic biét 1a cac danh
gid dinh luong toan dién vé hidu qua ky
thuat, kinh t& va méi truong.

Nhim l4p day khoang tréng nghién ctru
néu trén, bai bdo nay thuc hi¢n mot nghién
ctru thuc nghiém dé danh gia toan dién hiéu
qua cua hé thdng gia nhiét bang nang luong
mit troi sir dung bo thu tAm phang cho quy
trinh VHT tréi cay xuét khau tai Viét Nam.
Céc muc tiéu cu thé bao gém: (1) Thiét ké,
xay dung va van hanh thur nghiém mot hé
thng tich hop; (2) Phan tlch hiéu suét k¥
thuat va xac dinh cac yeu t6 anh huong
chinh théng qua mo hinh hdi quy; (3) Panh
gia hiéu qua kinh té thong qua chi tiéu thoi
gian hoan von; (4) Luong hoa loi ich moi
truong thong qua chi s6 giam phat thai CO..

2. MO HINH VA PHUONG PHAP
TINH

2.1. Nguyén Iy hé thong va quy trinh
xir ly hoi nwée néng trai ciy bang hé
thong VHT]3]

Heé théng VHT st dung hoi nudc néng
bao hoa dé di¢t trirng va au trung rudi duc
qua ma khong lam anh hudng dén chat
lugng trai cay. Hoi nude ngung tu trén bé
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madt trai cay, truyén nhiét an hoa hoi va lam
nong trai cay gan nhu tirc thoi dén nhiét do
diém swong ctia hoi nuéc. Bé qua trinh nay
dién ra lién tuc, hoi nuéc phai duge bd sung
lién tuc vao khong khi. Trong hé thong xtr
1y nay, trai cay dung trong cac thung nhua
duc 16 dugc xép chong 1én nhau trén mot
pallet theo nhiéu 16p, cac quat hudng truc
tao ap, khong khi s& chuyén dong theo mot
ludng ap sut chénh léch.

‘Sl Colctor Woter Stoage Tank
Creuistion Pump

Hinh 1. So dé mé té nguyén ly hé théng[10]

Hé théng VHT st dung hoi nudc néng
bdo hoa dé diét trimg va 4u tring rudi duc
qua ma khéng 1am anh hudng dén chat
luong trai cay. H(n nudc ngung tu trén bé
mat trai cay, truyen nhi¢t an hoa hoi va lam
nong trai cay gan nhu tirc thoi dén nhiét do
diém suong ctia hoi nude. Dé qué trinh nay
dién ra lién tuc, hoi nudc phai dugc bo sung
lién tuc vao khong khi. Trong hé thong xtr
1y nay, trai cay dung trong cac thung nhua
duc 16 dugc xép chong 1én nhau trén mot
pallet theo nhiéu 16p, cac quat hudng truc
tao ap, khong khi s& chuyén dong theo mot
ludng ap sut chénh léch.

B¢ thu (collector) nang lugng mat troi
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(NLMT) thu nhiét lam nong nude, nude
sau khi lam nong dugc dua vao binh chtra
duoc boc cach nhiét (Binh chira c6 dién tro
san c¢6 cua hé thong). Nudc tir binh chira
duoc bom vao bo Heater cua hé théng XU
ly VHT. Qua trinh dua nudc néng nay két
thuc khi két thuc giai doan xur 1y trai cay
dén giai doan 1am mat trai cay. Trong qua
trinh nay c6 sy trao ddi nhiét gitra dong
chét 1ong 13 nudc trong b Heater va dong
khong khi duoc quat thdi cudng birc qua
bd Heater. Dé truyén nhiét duoc, nudc
trong coil cua Heater phai cao hon nhi¢t do
khong khi ra, thuong cao hon 10 —20 K dé
¢ chénh nhiét trao doi.

2.2. Tinh toan nhu ciu nhiét

Theo quy trinh cong nghé xur ly hoi
nudc nong trai cay [1], trudc khi dua trai
cdy vao hé théng VHT dugc nhing nuc
nong 52°C trong 3 phut, khi d6 nhiét do trai
cay (trong truong hop xoai) dugc xac dinh
bang mo hinh dung luong nhiét tap trung
(Lumped Capacitance Model) dung dé wdc
tinh so bo su bién thién nhiét do trong trai
cay duya trén s Biot (Bi)

- (T = Texp (~ 2 t) (1)

Trong d6 m: khdi lugng vat thé (kg),cp
: nhiét dung riéng (J/kg.K), T(t): nhiét do
tirc thoi clia vat thé (°C), T, : nhiét 46 moi
tru:ong xung quanh (°O), T nhi¢t d§ ban
dau cua vat thé (°C).

T(t) =

Bdng 1. Gid tri ban ddu ciia trdi cdy (trong trwong hop nay la xodi)

bai luong Gia tri Dién giai
T, 52°C Nhiét 3o nudce
T, 27°C Nhiét d6 trai cay ban dau bang nhiét d6 méi truong
h 500 W/m?K Heé s6 truyén nhiét dbi luu nude — bé mat qua
A 0,0314 m> Dién tich bé mat qua (lay trung binh d = 0,1m)
p 1000 kg/m? Khdi luong riéng
A 3800 J/kg.K Nhi¢t dung riéng
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Thé céc gia tri ban dau tir bang 1 vao (1):
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180
T(180) = 52 — (52 — 27) exp (— —) = 45,95°C

Nhiét do sau 180s nhing trong nudc
52°C, nhiét d¢ trung binh cua qua xoai dat
khoang 46°C. Do Biot (Biot number — Bi)
16n, 161 qua chic chin chwa dat 46°C, 15i
thuong thap hon ~2 — 3 °C, tirc khoang 43
—44 °C sau 3 phat.

Trudc tién budng xur 1y dugc nang
nhiét do va do am trude (t=48°C, o _
= 93%), sau do dua trai cay vao (nhiét do
bé mat t, = 46°C, nhi¢t do 16i t, = 43°C)
tién hanh nang nhiét d6 16i 1én 47°C va tién
hanh gilt nhiét do nay trong 20 phut.

Nhiét lugng 1am néng budng

Qroom - mda(h2 - h1) (2)
Véi Enthanpy
h = Coand T w[Lv+cp,vT] 3)
Trong do
Coda Nhiét dung riéng khong khi
kho (kJ/kg.K)

L, Nhiét an héa hoi ciia nuée (kJ/kg)

w D9 chira hoi cua khong khi
(kghoi nuéc/kgkhéng khi kh())

Cov Nhiét dung riéng dang ap cia hoi
nudc (kJ/kg.K)(cp’V ~ 1,86 kJ/kg.K)

Day la lwong nhiét can 1am néng budng
n6 bao gom: nhiét hién lam tang nhiét do
ciia khong khi kho va hoi nude, nhiét an
héa hoi nude dé dat d6 4m mong mudn.

Nhiét nang nhiét d6 101 trai cay

0, =m.c, AT 4)

Nhiét duy tri nhiét do budng ciing
chinh 1a lrgng nhiét ton that cua buéng, voi
A 1a dién tich vach budng (m?)

0, = kAAt (5)
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Tong luong nhiét
0=0,0 ¥ Qi ™ Qions
2.3. Tinh b thu nhiét mat troi
Nude duge gia nhiét tir b thu nhiét
NLMTJ11] sau d6 di vao heater, can phai
x4c dinh d6 chénh nhiét c6 nam trong
khoang dap tng cua bd thu nhi¢t NLMT.
Chénh nhiét trung binh logarit— LMTD
(Log Mean Temperature Difference)

LMTD — (Tw,in_Ta,out)_(Tw,out_Ta,in) (6)
ln(TW,in_Tal,out)
(Tw,out—Ta,in)

V6iT ., T lan lugt la nhiét 6 nudc

w,in> ~ w,out

vao va ra heater, T T, . lanhiétdd khong
khi di qua heater. Tar dleu kién ban dau co
thé tinh LMTD = 20K, vi vay chon nudce
cap coil ~ 60 — 70 °C 1a hop 1y va kha thi
v6i hé nang luong mit troi. Qua tong hop
cac nghien ctru danh gia cho thay véi bo
thu tim phang duoc sir dung o th1 truong
Chau A [12], véi cac wu diém cdu tao don
gian nén c¢6 d6 bén cao ddi v6i moi truong
cong nghiép va phu hop véi diéu kién bic
xa ¢ Viét Nam[8], [13].

B6 thu dugc st dung trong nghién ctru
nay 1a bo thu tim phiang SOLAHART véi
cac tham s6 hiéu suét tirc thoi nhu bang 1.

Bdng 2. tham s6 hiéu sudt tirc thoi

n, 0,801
a, 3,858W/m’K
a, 0,001 W/m?K?

Hiéu suat tirc thoi ciia bo thu:
Ty —T, Ty T,
77=170—a1( G a)_a (m a) (7
Vi
Tm Nhiét d6 nudc tai bdn chira sau khi
qua bg thu NLMT
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Ta Nhiét d0 moi truong (v6i dién tich yéu cau ~155 m?) duya trén dir
G Buc xa mit troi toi bo thu (W/m?)  1iéu blre xa dac trung ciia mién Nam Viét
Nam cho thay hé thong c6 kha nang cung

Hiéu suét quang hoc (hay hiéu suit ;
o P13 quang hoc (hay hit cap trung binh 473.1kWh/ngay.

cuc dai ctua bd thu)
a, Heé s6 ton that nhiét tuyén tinh 2.4. Két qua thwc nghiém

(W/m’K) o Thiét bi do sir dung Tenmars TM-207.
a, Héso ton that nhiét bac 2 (W/m’K?)  Tién hanh do tai diém dit bo thu & Thanh
Két qua tinh toan cho thay tong nhu Pl}é Ho Chi Minh, trong ba ngay 02/ 08/202,5

cAu nhiét ndng cho mot mé xtr 1y 10 tan trai ~ dén 04/08/2025, thoi gian do tir 06h00 dén

cy la 53.34kWh, v6i cong sut heater yéu  19h00, moi lan do cach nhau Th, c6 dugc

cau khoang 50kW. Viéc tinh toan lya chon ~ dif liéu bire xa va nhi¢t do moi truong nhu

bd thu ning luong mat troi kiéu tim phang 4o thi

35 Ta (°C)

G (W/m?)
- 800
30

25

o
=]
=)

N
o

-

w
S
=3
=3

Nhiét @6 Ta (°C)

=
o

Blic xa G (W/m?)

N
=]
=]

v

=)

Thbiﬁgiain
Hinh 2. D6 thj biic xa mdt trdi va nhiét dé6 méi truéng theo gid' trong ba ngay 02, 03, 04/08/2025

Str dung nhiét ké tu ghi Sato Keiryoki  bon chtra sau khi ra khoi bo thu.
Mfg SK-L751, dau do lay nhié¢t do nudc

Bang 3. Nhiét do nuodc bon chira sau khi ra khéi bo thu

Thoi gian ggl) Thoi gian (’5(1;1) Thoi gian ;fg;
6:00 60,19 6:00 61,22 6:00 62,03
7:00 60,23 7:00 61,39 7:00 62,13
8:00 61,31 8:00 61,51 8:00 62,19
9:00 61,59 9:00 62,05 9:00 62,63
10:00 62,34 10:00 | 62,33 10:00 | 62,89

S| 100 | 6315 | Q| 11:00 | 6362 | Q| 11:00 | 6385

N N N

S 12:00 65,05 g 12:00 | 63,84 g 12:00 | 65,55

S | 13:00 66,62 | S | 13:00 | 65,05 =S 13:00 | 66,71
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Thoi gian ("10“(1;1) Thoi gian (’[0‘21) Thoi gian (r{gl)
14:00 68,16 14:00 66,62 14:00 68,27
15:00 69,53 15:00 68,16 15:00 69,41
16:00 68,62 16:00 69,53 16:00 68,62
17:00 67,56 17:00 68,62 17:00 67,56
18:00 65,56 18:00 67,56 18:00 65,56
19:00 64,23 19:00 64,32 19:00 64,23

2.5. Phwong trinh hoi quy thue nghiém 0. Trong bdi canh vt 1y, gia tri 4m nay c6

Cac bién dau vao (Factors):

- X1: Btrc xa mat troi do duwoc G (Wh/
m?): Yéu to anh hudng truc tiép dén nhiét

do nude qua bd thu.

- X»: Nhiét do méi truong ta (°C): Yéu
td anh huong dén bé mat bo thu.

- X3: Nhi¢t do nudce trong bon trix nhiét

tm (°C).

Ham muc tiéu (Response):

-Y1 (n): Hiéu suit tirc thoi ctia b thu.
- Y2 (Qu): Nhi¢t hiéu dung cta b thu

(kWh/m?)

Str dung chuong trinh Minitab cho cac
bién dau vao va ham muc ti€u, phuong
trinh hoi quy cua thue nghiém:

Y2 =-0,0407 + 0,000054X1 +
0,000270X2 + 0,000530X3

Hé s hoi quy:

Coefficients

Term Coef SE Coef T-Value P-Value VIF

Constant -0,0407 00161
X1 (G(Wh/m?) 0,000034 0,000005
X2 (Ta(0C)) 0,000270 0,000841
X3 (Tm(0C))  0,000530 0,000379

-253 0016

11,54 0,000 457
032 0750767
140 0171 278

Hinh 3. Hé sé héi quy

- Hé s6 chan (Constant = -0.0407): Gia
tri ctia Qu khi tat ca cac bién doc lap bang

132

thé duoc hiéu 1a luong nhiét ton that khi
khong c6 blrc xa mat troi.

- Hé s6 ciia X1 (0.000054): Khi cudng
do buc xa mat troi (G) tang 1 Wh/m?, luong
nhi¢t hitu ich Qu sé€ tang 0.000054 kWh/
m>2 Pay 1a hé sb co gia tri 16n nhat, cho
thdy G 14 yéu t6 anh hudng chinh.

- Hé s6 ctia X2 va X3: Thé hién murc do
tdc dong cua nhiét do moi truong va nhiét
d6 nudc diu vao dén Qu. Tuy nhién, can
kiém dinh ¥ nghia théng ké thong qua gia
tri p-Value

- X1 (G): p-value = 0.000 < 0.05. Biéu
nay kh'fmg dinh cuong d§ buc xa mat troi
¢6 anh hudng c6 ¥y nghia thong ké dén
lugng nhiét hitu ich Qu & dd tin cdy 95%.

- X2 (Ta) va X3 (Tm): Lan luot co
p-value = 0.750 va 0.171 > 0.05. Piéu nay
cho thay anh huong ctia nhiét 46 moi truong
va nhiét do nudc dau vao 14 KHONG co
y nghia thong ké trong mé hinh hién tai.
Nguyén nhéan c6 thé do cac bién nay co
trong quan v6i bién G hodc do bién thién
ctia chung khong du 16n dé tac dong rd rét
1én Qu.

Pé danh gia mirc do phu hop clia mo
hinh hdi quy va kiém tra cac gia dinh co
ban, cac biéu do phan du (Residual Plots)
da dugc phan tich.
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Cac kiém dinh phan du khing dinh
md hinh hoi quy tuyén tinh da xdy dung la
dang tin cdy va phu hgp véi dir licu thuc
nghiém, véi hé sb xac dinh R? > 94%. Tuy
nhién, dé nang cao do chinh xéc, trong cac

ISSN 261 5-9945

nghién ctru tiép theo c6 thé xem xét mo
rong mo hinh theo huéng phi tuyén hoic
b6 sung thém bién giai thich lién quan dén

thoi gian va diéu kién khi tuong.

Residual Plots for Y2 (Qu(kWh/m?))

Mormal Probability Plot

s w
o0
E
=
o D
& 8
10
[ ]
P L + - - | +
0,00 0,006 0,000 0,005 0,00
Residual
Histogram

Frequency
L 4]

Lid

TSI SES
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bk TR
K] oz @
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= n,m}—!‘-————~-~-'»-——-—————--1‘-;. -----
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0,004 \ - Ll
..
[ ]
BT - H | ! ]
0,000 0,0z 0,024 0,026 0,045
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Versus Order
"
=
-

1 5 10 15 20 % n E-3 40

Obsarvation Order

Hinh 4. Dé thi phdn tich phan du

Biéu d6 bé mat dap tmg

Qu (kWh/m?) vs Ta (0C) . G (Wh/m?)

0,045 ‘

0030 -
Qu (KWh/m*)
0015 - # 2
Aoz
aoon 4 |
l.- /1 Ta(@c)

§ ek 7
B0

750
G (Whim?)

Hinh 5. Bi€u d6 bé mdt ddp iing

Anh huéng cua Cudng do Buc xa
(X1 - G): Mit cong c6 xu hudng dbc 1én rd
rét theo chiéu ting cua truc X1 (G). Piéu
nay cho thiy cudng do birc xa mit troi 1a
yéu t6 anh hudong chinh va tich cuc dén

TRUGONG BAI HOC SU PHAM KY THUAT VINH LONG

lugng nhiét hiru ich Qu. Khi birc xa mat
tro1 cang manh, hi¢u suét thu nhiét cia hé
théng cang cao, dan dén lugng nhiét thu
duoc (Qu) ting 1én dang ké. Pay 1a két
qua phu hop hoan toan véi nguyén ly vat
1y ctia hé thong gia nhiét bang ning lugng
mat troi.

Anh huong cua Nhiét d6 Moi truong
(X2 - Ta): Mit cong c6 xu hudng doc nhe
theo chiéu tang cua truc Y (X2 - Ta). Diéu
nay cho thay nhiét d6 moi truong co tac
dong tich cuc nhung yéu hon dang ké so
vO1 burc xa mat troi. Khi nhiét d0 moi 56
truong tang, su chénh léch nhiét do gitta
b6 thu va moi truong giam, dan dén giam
ton that nhiét, tir d6 cai thién mot phan
hiéu suit hé théng. Tuy nhién, mirc do anh
huéng nay 14 khong 16n, pht hop voi két
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quéa kiém dinh y nghia théng ké trude do
(p-value cua X2 =0.750 > 0.05).

Tuong tac giita Hai Yéu t (X1 va X2):
Mit cong khong phai 13 mot mit phing
hoan toan ma c6 do cong nhe, phan anh sy
tuong tac khong qua manh giita hai bién
X1 va X2. Tuy nhién, c6 thé thay ring tai
cac vung c6 cuong do buc xa (X1) cao, su
thay dbi ctia nhiét do méi truong (X2) giy
ra bién thién vé& Qu 3 rét hon so véi khi
cuong do buc xa & muc thap.

2.6. Hiéu qua kinh té va méi truong

a. Thoi gian thu hoi von

Vé6i tong dién tich bd thu gin
155m2, tong chi phi ddu tu khoang
1.073.267.280VND.

Téng cong suat thu dugc trong ngly
5,7x 83 =473,1 kWh.

Theo gia dién hoa don dién san xuit
duai 22kV 1a 1.899VND/kWh

Moi thang s& giam duoc 473,1 x 1899
x 26 =23.358.839VND

Thoi gian thu hdi von 1a khoang 3,8 nim.

b. Gidam phat thii CO,

Luogng giam phat thai CO, cua h¢ thong:
GCOZ - Pe X EFCOZ,e

Voi:
- G, la khéi lugng CO, (kg/ngay)
- EF_,,.: Hé s6 phét thai dién ludi,

theo[14] co hé sb phat thai dién ludi 1a
0,6766 tan CO,/kWh

Nhu vay, lugng phat thai CO, cua
hé théng:
G, =473,1x0,6766 = 320 kgCO /ngay
3. KET LUAN
V& mit khoa hoc va ky thuat: nghién
ciru da xay dung dugc mo hinh tich hop
gitta hé thong gia nhiét nudc bang ning
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lwong mit troi (sir dung bd thu tAm phang)
va hé thong xur 1y trai cdy bang hoi nuéc
nong (VHT). M6 hinh nay khong chi kha thi
vé mat 1y thuyét ma con duoc kiém chimg
qua van hanh thyc té. Phuong trinh hoi quy
thue nghiém gitta luong nhiét hiru ich (Qu)
vé6i cac thong s6 van hanh da duoc thiét 1ap
v6i do tin cdy rat cao (R? = 94.92%).

Vé mit kinh té&: Viéc ung dung ning
lwong mit troi gitip giam thiéu dang ké chi
phi nang lugng cho cong doan gia nhiét. Vi
tong von dau tu khoang 1.07 ty VND cho
hé thong cong sudt ~155 m?2, thoi gian hoan
von du kién 12 3.8 nim 1a mot chi s6 ¢6 tinh
kha thi cao, dic biét trong bdi canh gia ning
luong truyén thong co xu hudng ngay cang
tang. Vé mat moi truong va thuc tién: Hé
thong gdp phan giam phat thai khoang 320
kg CO2/ngay, phu hop véi xu hudng phat
trién nong nghiép xanh va bén vimng.

Duya trén nhimg két qua dat duoc,
huéng phat trién chinh cia dé tai 1a tbi
vu hoa hé thdng va mo rong pham vi tmg
dung. Cu thé, nghién ctru cé thé duoc phat
trién theo huéng tich hop tri tué nhan tao
(AI) va Internet van vat (IoT) dé toi uu hoa
van hanh ty dong, du bao san lugng nhiét
va canh bao bao tri. Pong thoi, mo hinh
nay c6 thé dugc nhan rong va didu chinh dé
ung dung cho céac cong doan gia nhiét khac
trong ché bién nong san (nhu siy, thanh
trung) hodc trong cac nganh cong nghiép
thuc phém khéc, gop phﬁn hién thuc hoa
muc tiéu gidm phat thai carbon trén quy mo
rong hon.

Tom lai, nghién ctru da cung cap mot
giai phap tong thé, ¢ co so khoa hoc vimng
chéc va tinh tmg dung thuc tién cao cho bai
toan niang luong trong ché bién néng san,
m& ra hudng di mai trong viée hién dai hoa
va xanh hdéa nganh nong nghiép.
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