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TOM TAT

Trong bai bao nay chi tap trung danh gia hiéu qua giam phat thai khi nha kinh va
nang cao hiéu qua sir dung ning luong ctia hé thong sdy trai cay sir dung bom nhiét két
hop hong ngoai (BN-HN), thong qua so sanh véi hai phuong phap say truyén théng phd
bién hién nay la say dién tro (ER) va say bom nhiét thuén tay (BN). Thir nghiém duoc
thuc hién voi nguyén liéu sdy 1a thanh long, khéi lwong mbi mé 45 k. Ket qua cho thay,
phuong phap say BN-HN gitip glam suat tiéu hao ning luong riéng Xuong con 0,032
kWh/kg nuéc bdc hoi — muc thap nhét trong ba phuong phap khao sat. Dong thoi, phat
thai khi CO: ctia hé théng BN-HN giam 36,4% so v6i sdy dién tré va 15,2% so v6i sdy
bom nhiét thuan tay. Cac két qua trén phi hop v6i xu hudng va két luan ciia nhiéu nghién
ctru trude, khang dinh tiém nang ing dung ciia cong nghé siy BN-HN trong cac hé thong
sdy hiéu qua nang luong, than thién moi trudong va hudng téi phat trién bén virng.

Tir khéa: Siy bom nhiét, hong ngoai, khi nha kinh, phat thai CO,.

ABSTRACT

This paper focuses on evaluating the effectiveness of reducing greenhouse gas emissions
and improving energy efficiency of the fruit drying system using infrared heat pump (BN-
HN), through comparison with two popular traditional drying methods: resistance drying
(ER) and pure heat pump drying (BN). The test was conducted with dragon fruit as the drying
material, each batch weighing 45 kg. The results showed that the BN-HN drying method
helps reduce the specific energy consumption rate to 0.032 kWh/kg of evaporated water - the
lowest level among the three surveyed methods. At the same time, CO: emissions of the BN-
HN system decreased by 36.4% compared to resistance drying and 15.2% compared to pure
heat pump drying. The above results are consistent with the trends and conclusions of many
previous studies, affirming the application potential of BN-HN drying technology in energy-
efficient, environmentally friendly drying systems and towards sustainable development.

Keywords: Heat pump drying, infrared drying, Greenhouse gas, Energy consumption,
CO: emission
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1. GIOI THIEU

Cong nghé sdy la mot trong nhiing
giai phap quan trong trong vi¢c bao quan
néng san sau thu hoach [2]. Tuy nhién, cac
hé thng sdy truyén thong nhu khong khi
nong (KKN), dién tré (ER) thuong co hiéu
suat niang lugng thap va phat thai CO: kha
cao [3],[4],[7]. Pé khic phuc han ché nay,
nhiéu nghién ctu di tdp trung phat trién
cac cong nghé siy thay thé, dién hinh 1 sdy
bom nhiét (BN), sdy hong ngoai (HN) hoic
két hop hai phuong phap thanh hé thong
bom nhiét — hong ngoai (BN-HN).

Theo nghién ctru [2], cong nghé siy
BN-HN c6 kha ning rit ngan thoi gian sdy
t61 48,9% so véi sy bom nhiét thuan tay.
Doymaz va cong su (2023) ciing chi ra rang
khi sdy ca rét voi IR-HP, hé thong khong
chi tiét kiém niang lwong ma con giam phat
thai CO: dang ké [3]. Két qua cia Malgok et
al. (2023) cho thay thoi gian sdy nim giam
khoang 26% khi 4p dung IR-HP, dong thoi
chét luong san phém duoc cai thién ro rét
vé ham lugng vitamin, hop chét phenolic va
kha nang chong oxy hoa [6]. Bén canh do,
Khodaei et al. (2023) nghién ctru mé hinh
sdy vi song két hop d6i luu da ghi nhan mirc
phat thai CO: trong khoang 5-12 kg tuy
phuong phap, qua d6 nhdn manh tiém ning
ctia cac hé thong say tich hop [7].

Song song véi cac két qua quoc té,
nghién ctru trong nudc cling da ching minh
tinh kha thi cia BN-HN. Kiéu Anh (TP.
HCM) d3 tmg dung hé théng bom nhiét noi
dia trong séy x04i, ndm, dau va dat murc tiét
kiém ning lugng 30-40%, dong thoi duy
tri dwgc mau sic san phérn [9]. MGt nghién
ctru khic vé sy tinh bot nghé bang bom
nhiét cho thiy diéu kién 55°C trong 10 gid
cho chit lwong san pham t6i wu, voi do 4m
con lai khoang 8,46% [10].

Ngoai ra, nhiéu cong bo chi ra ring
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suét tiéu hao ning luong riéng (SEC) khi
sdy cac loai nong san nhu 18, ca rdt thuong
nam trong khoang 0,38+0,5 kWh/kg [3],
[4]. Viéc két hop buc xa hong ngoai vao
cac hé théng siy da dugc chimg minh co
kha ning giam SEC, rat ngin thoi gian sdy
va nang cao chat luong [5], [6]. Mot s6 md
hinh tich hop khac nhu hdong ngoai — ddi
luu str dung biomass cho SEC chi khoang
3,8 MJ/kg (twong duong 1,06 kWh/kg),
thap hon nhiéu so vé&i cac phuong phap
don 1¢ [8].

Déi twong dugc xem xét trong nghién
cuu nay la thanh long rudt do, mot loai
qua ¢ gia tri xuat khau cao ciia Viét Nam
nhung rit d& mat nudc va giam chit luong
sau thu hoach. Thi nghiém dugc tién hanh
& quy mo phong thi nghiém véi ning suat
45 kg/mé, nham phan tich hiéu qua ning
luong va muc phat thai khi nha kinh. Tu
d6, nghién ctru dua ra khuyén nghi mo
rong cho san xudt & quy mo ho gia dinh, co
s& vira va nho, cling nhu cac day chuyén
cong nghiép.

Trong bdi canh Viét Nam, dic biét 1a
khu vyc Pong bang song Ctru Long, noi
tap trung san lugng ndng san 16n, nhu cau
vé céac giai phap sdy tiét kiém ning luong
va giam phat thai khi nha kinh ngay cang
cap thiét [11]. Do d6, nghién ctru nay dugc
thuc hién nham danh gia hiéu qua hé thong
BN-HN trong say thanh long lat, dong thoi
so sanh voi hai cong nghé phd bién khac
la ER va BN, qua d6 lam ro kha nang trng
dung thyc tién va tiém nang nhan rong ciia
cong nghé.

Bai b4o co cau trac nhu sau:

« Phén 1. Giéi thiéu

« Phan 2. Phuong phap nghién ctru
« Phan 3. Két qua va phan tich

o Phan 4. Két luan
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2. PHUONG PHAP NGHIEN CUU

2.1. Céu hinh ciia hé thong siy bom
nhiét ket hop véi hong ngoai (BN-HN)

H¢ thong siy BN-HN duoc thiét ké
dang budng kin hinh hop chit nhat c6 kich
thude tong thé 1800 mm (dai) x 1700 mm
(rong) x 1900 mm (cao), thé tich budng
khoang 5,8 m*. Tich hgp hai khung khay
sdy v6i tong 16 khay chira san pham, phan
b6 déu theo chiéu dimg, dam bao ludng khi
dbi lvu tudn hoan hiéu qua.

» Khbi lanh bom nhiét st dung may
nén lanh cong suat dinh mtc 2 HP, moi
chét lanh R22, két hop dan bay hoi va dan
ngung trao d6i nhiét cudng birc. Khong khi
sau khi dwoc gia nhiét gian tiép s& duoc
thdi qua san pham bang quat huéng truc,
tde d6 3,5 m/s.

> B0 phat hong ngoai (HN) gdm céc
bong dén hong ngoai duge bb tri giira cac
khay séy, cong sudt téng cong 5,2 kW,
budc song trung binh tir 2 + 4 pm, phu hop

=] -
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v6i d6 hap thu nude cua nguyén ligu. IR
tao ra nhiét birc xa tac dong truc ti€p 1€n be
mat sdn pham, gitp tang toc do truyén am.

> Bo diéu khién trung tam sir dung vi
diéu khién tich hop cam bién nhiét do, do
am (£0,5°C va + 2%) va role SSR dé déng
cét tai cong suét. Giao dién bang man hinh
LCD cam tmng, gitip cho nguoi dung ¢ thé
1ap trinh céc ché do séy linh hoat theo thoi
gian, nhiét 6 va cong suat phat xa.

> Hé thng an toan bao gdm: cong tic
chdéng qua dong, cam bién nhiét cit khi qua
nhiét (>70°C) va van an toan ap suét cho
cum lanh.

Hé thong duoc thiét ké gdm cac mo-
dun, dé& lap rap, bao tri, phu hop cho quy
md thir nghiém va hudng dén trién khai ¢
cac hop tac xa nong nghi€p cé san lugng
trung binh. M6 hinh nay két hop hiéu qua
gia nhiét ddi luu tudn hoan tir cum bom
nhiét va gia nhi¢t buc xa tu héng ngoai,
vira ting tc sdy, vira tiét kiém nang luong
va giam phat thai.

Hinh 1. Nguyén Iy cdu tao
mdy sdy trdi cdy thdi ldt
theo nguyén ly bom nhiét
két hop héng ngoai [12]

1. Buéng sdy;

2. Khay sdy;

3. Bén hong ngoqi;

4. Banh xe;

5. Dan ngung tu,

6. Dan bay hoi;

7. Huéng di tac nhan sdy;
8. Quat hut;

9. Bé phdn phdn bé tdc
nhén sdy;

10. Tam diéu chinh lwong
tac nhan scfy hoi luu;

11. Quat xa cfm;

12. Quat théi

2
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2.2. Quy trinh thyc nghiém

Trong nghién ciru nay, san pham duoc
xem la dat chuan khi d6 am cudi cing dudi
12% (do bang can am dién tir) va mau sic
lat thanh long khong bi bién doi 16 rét.

Vat liéu séy la thanh long rudt do duoc
got vo, thai lat day 5 mm, mdi mé c6 khoi
lugng 45 kg. Thuc nghiém duoc thyc hién
voi ba phuong phap sdy trong cung mot
diéu kién: say dién tr& (ER) say bom nhiét
(BN) va sy bom nhiét két hop hong ngoai
(BN-HN).

Cac thong sé duoc can xac dinh gom:
nang lugng tiéu thu (bang dong ho do dién
ning Hioki), thoi gian sdy, khdi luong
nude boc hoi, nhiét do, dd Am trong bu6ng
sdy va phat thai CO: gian tiép duoc tinh

ISSN 261 5-9945

theo cong thuc:

- Cong thtrc tinh nang luong tiéu thy
riéng (SEC): Theo nghién ciru [3], suat tiéu
hao ning luong riéng trong qua trinh sdy
duoc xac dinh:

SEC=— (1)

my

Trong do:
E: Nang luong tiéu thu (kWh).
m Khéi lwong nudce bdc hoi (kg)

Toan bd ning lugng cung cap cho hé
théng (may nén lanh, quat gi6 va dén hong
ngoai) déu 1a dién niang. Do d0, gia tri ning
luong tiéu thy do duoc bang thiét b Hioki
d3 bao gém ca phan cong suat hong ngoai,
khong can c6ng riéng ré.

BAT PAU

Cai datnhlet dé say
Cai dat nhigt d6 tac nhan say
Cai dat van téc tac nhan say
Cai céng suat héng ngoal
Caidat thei gian say

NHAN ON

HONG NGOAI: ON
BOM NHIET: ON
QUAT: ON

[

Nhigt dd sdy = nhiét d6 cai dat

HONG NGOAI: OFF
BOM NHIET: ON
QUAT: ON

|

héi gian sdy>Thdi gian caida

KHONG

HONG NGOAI: OFF
BC'M NHIET: OFF
QUAT: OFF
CHUGNG BAC: ON

v

( KET THUC )

Hinh 2. Luu dé diéu khién hé théng sdy
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- Cong thtre tinh lu:ong phat thai CO,
gian tiép: Ap dung theo hé s6 phat thai dlen
ludi Viét Nam 2024 [1]:

CO,=E . EF (kg) (2)
Trong do:
E 1a nang lugng ti€u thu (kWh),

EF 14 hé s phat thai ludi dién Viét Nam
i = K F B .

P e

Jdﬂ“é‘p
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nam 2024, v6i EF = 0,6811 kgCO /kWh [1].

Dé thuc hién thi nghiém, nhom nghién
ctru da ché tao hé thong sdy bom nhiét két
hop hong ngoai véi ciu tao gon, cho phép
vira tan dung nhiét thu hdi vira bd sung
gia nhiét buc xa truc tiép. Hinh 3 minh
hoa mo hinh hé thdng dugc st dung trong
nghién ctru.

Hinh 3. Hé théng sdy bom nhiét két hop héng ngoai st dung trong thuc nghiém

May sdy va toan bd qua trinh thuc
nghi¢m déu duoc thuc hién tai Truong Cao
Ding K§ Thuat Cao Thang. Day 1a noi co
day du diéu kién co s& vat chat phu hop dé
thuc nghiém.

3. KET QUA VA PHAN TiCH
3.2. So sanh hiéu qua siy

Ba phuong phap sdy gom: siy dién
tr& (ER), sdy bom nhiét (BN) va sy bom
nhiét két hop hong ngoai (BN-HN) duoc
tién hanh trong cung diéu kién cu thé nhu:
khéi luong nguyén licu (45 kg), do day lat
(5mm), nhiét do say (45°C) va d6 am cudi
can dat (dudi 12%). Qua qua trinh thyuc
nghiém két qua duoc tong hop dudi bang 1.

Bdng 1. Két qua thue nghiém

Phuong llii,‘:lgg Th‘gﬁia“ SEC
phap say (kWh) (gi®) (kWh/kg)
ER 41,90 14,0 1,14
BN 36,50 12,0 0,99
BN-HN | 28,80 9,0 0,78
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45 41.90 W Thoi gian sdy (gid) ®Dién
40 36.50
35
30
25
20
15
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S
0

nang tiéu thu (kWh)

28.80

ER BN
Phuong phap siy

BN-HN

Hinh 4. So sdnh hiéu qua sdy giira cdc
phuong phdp sdy

Két qua thyc nghiém trinh bay tir Bang
1 va Hinh 4 cho thay hé thong siy BN-HN
c¢6 mic tiéu thu dién ning thap nhat (28,80
kWh), thp hon lan luot 31,2% so voi ER
va 21,1% so véi BN. Dic biét, chi s suat
tiéu hao nang luong riéng (SEC) gidm déng
ké, chi con 0,78 kWh cho mbi kg nudc bay
hoi phan anh hiéu suat s dung ning luong
vuot troi.

Thoi gian sdy giam xudng con 9 gio
so voi 14 gio cua phuong phéap dién tro
(ER) va 12 gio cua bom nhiét (BN), twong
g muc rat ngan 35,7 % va 25 %. Két
qua nay chung to birc xa hong ngoai di

TAP CHi KHOR HOC | s sons



Joupnal 01( Science - V L U T E

ting téc qua trinh gia nhiét bé mat, thuc
day truyén am nhanh hon, tir 46 rat ngin
dang ké thoi gian siy. Hiéu Gmg nay dong
thoi giup giam thoi gian van hanh va han
ché t6n that nang luong gian tiép tir cac hé
thng phu trg.

Hinh 5. San phdm sau khi sdy
3.2. So sanh giam phat thai CO,

Viéc tinh toan phat thai CO: dugc
thuc hién dua trén téng dién nang tiéu
thu cta tirng phuong phap sdy, nhin véi
hé sd phat thai chuan cia dién ludi Viét
Nam nam 2024 1a 0,6811 kgCO2/kWh [1].

ISSN 261 5-9945

Két qua phat thai gian tiép duoc thé hién
O bang 2.
Bang 2. Két qua tinh todn phdt thdi
cua cac phuwong phdp say

Phuong phap Dtiiéél:l ltlf::;g Phétot:lﬁi
sy (kWh) (kg)
ER 41,90 28,50
BN 36,50 24,90
BN-HN 28,80 19,60

50 4 ——Phit thii CO2 (kg) =——Dién ning tiéu thy (KWh)

41.90

36.50
2850 28.80
24.90
\19_60

40

30

20

10

ER BN
Hinh 6. So sdnh phdt thai CO,

BN-HN

Bdng 3. So sanh két qua nghién ciru vé SEC va thoi gian sdy khi tich hop hong ngoai

Giam SEC Giam
. eng = Ko £ Phwong 2 S e
Tac gia/nam Doi twong say hép sA S0 voi thoi gian
phap say truyén thong say
Doymaz et al. (2023) | Ca rdt bao soi BN-HN 15-25% 25-25%
Kaveh etal. (2023) | Lat I¢ HN - Khong |13 3000 | 20-30%
khi nong
Nghién ctru nay Thanh Long thai lat | BN-HN 30,6% 48%

Do d6, hiéu qua dat dugc trong thuc
nghi¢m nay la hop 1y va c6 co s¢ khoa
hoc rd rang. Nghién ciru da thiét ké va van
hanh thanh cong hé thong siy thanh long
thai lat sir dung cong nghé bom nhiét két
hop hong ngoai. Két qua thuc nghiém cho
thiy hé thong nay co6 hiéu suat nang luong
cao, SEC thp, thoi gian sdy ngan va phat
thai CO. giam dang ké. So véi phuong
phap sy dién tro, BN-HN giam gan 8,9 kg
CO: mdi mé siy twong tmg véi 31,2%. So
v6i BN thuan tay, hé théng BN-HN van c6

TRUGONG BAI HOC SU PHAM KY THUAT VINH LONG

hiéu qua vuot trdi vé thoi gian va phat thai.
Diéu nay khang dinh tinh uu viét ciia cong
nghé séy tich hop trong bdi canh phat trién
san xuat nong nghlep xanh tai Viét Nam.
Nghién ctru dé xuit mé rong mé hinh quy
m6 16n va két hop ning luong tai tao trong
tuong lai dé nang cao hiéu qua bén viing.

3.4. Phén tich tong phat thai CO,
trong mdt nam

Dé danh gia tiém ning giam phat thai
cua tung cong nghé say, tién hanh quy doi
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mirc phat thai CO: tir dién nang ti€u thy cua
hé thong, voi gia dinh hé théng sdy hoat
dong 2 mé/ngay trong 300 ngay/nim (tong
cong 600 mé mdi nam).

Két qua tong luong phat thai CO: trong
mot ndm duogc trinh bay trong bang 4.
Bdng 4. Tong phat thai CO, trong
nam cua tung hé thong say.

, | Dién ning | Phat thai
Ph“’“s';g Phap | eu thy Co,
y (kWh/niim) | (kg/nim)
ER 25140 17123
BN 21900 14916
BN-HN 17280 11769
BN-HN
BN
ER
0 5000 10000 15000 20000 25000 30000=

®Phit thii CO2 (kg/ndm)  ® Dién ning tiéu thy (KWh/nim)
Hinh 6. Phdt thdi CO, ciia cdc phuong phdp sdy
trong mét nadm

Qua két qua ta thay, h¢ thong sdy BN-
HN c6 thé giam hon 5 tdn CO> mdi nim
so voi ER (tuong duong glam 31,3%) va
hon 3 tin CO: so v6i BN thuan tuy (twong
mg 21,1%). Pay 1a mot chi sé ¢6 ¥ nghia
trong bdi canh Viét Nam dang diy manh
16 trinh giam phat thai nganh ché bién
nong san theo chién lugce qudc gia vé ting
truong xanh.

Bén canh viéc rat ngin thoi gian sdy va
giam dién nang tiéu thu, mot vu diém ndi
bat cua hé théng BN-HN 1a kha ning thu
hoi nhiét tir dong khi thai. Két qua tinh toan
va van hanh cho thiy nhiét thai sau budng
sdy van con ¢ muc cao. Thay vi x4 bo ra
moi truong, phan nhiét nay duge bom nhiét
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tai thu hoi, vira giam ton that, vira cit giam
phat thai CO: gian tlep Day la dlem khac
biét cdn ban so voi say dién tr¢ va say khi
noéng truyén théng — von thai hoan toan khi
noéng ra ngoai ma khong tai s dung.

3.5. Chi phi van hanh va thoi gian
hoan von

3.5.1. Chi phi dau tw

Theo khéo sat thuc té va bao gia thiét
bi, hé théng sdy bom nhiét két hop hong
ngoai (BN-HN) c¢6 chi phi dau tu ban dau
cao hon h¢ thong say di¢n tro truyén thong
(ER) khoang 25-30%, tuong ung mic
chénh 1éch tir 15+20 tri¢u dong doi véi hé
thong quy mo 45 kg nguyén li¢u/mé.

3.5.2. Chi phi vin hanh

Hé thong BN-HN gitip tiét kiém dang
ké chi phi dién ning so véi cac phuong
phép say khac dugc trinh bay trong bang 5.

Bang 5. Chlphl van hanh cac hé

thong sdy
Ao Chi phi dién /
Di¢u nang . o aA
Phuwong A mé (dong)
phap siy ticu thl'lo Don gia:
(Wh/mE) | 20000 Wh
ER 41,90 83.800
BN 36,50 73.000
BN-HN 28,80 57.600

So véi say dién tré, hé thong BN-HN
gitip tiét kiém 26.200 dong/mé, tuong
duong muc giam 31,2% chi phi dién nang.

So v6i sdy bom nhiét thuan tay, mirc
tiet kiém 1a 15.400 dong/mé, tuong duong
21,1%.

3.5.3. Thoi gian hoan vén

Trung binh mdi thang co s& san xut
sdy 2 tan Thanh Long, tuong duong 45 mé
say (mdi me 45kg/mé).

TAP CHi KHOR HOC | s sons
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Mic tiét kiém dién ning mdi mé la
26.200 dong so voi say dién tro.
% Téng tiét kiém dién nang mdi thang:
S= (Cy,
Trong do:

CBN-HN) -

S: S6 tién tiét kiém dién nang trén
thang (VND/thang)

C..: Chi phi dién ndng mdt mé sy
bang dlen tro (VND/mé)

C : Chi phi dién ning cho mé sy

BN-HN"
BN-HN (VND/mé¢)
n: s6 mé séy trung binh trong mot
thang (mé/thang)

S =26.200 dong/mé . 45 mé/thang
=1.179.000 dong/thang

Chénh léch chi phi dau tu ban dau:
Theo khao sat, hé théng BN-HN c6 chi phi
cao hon khoang 15-20 triéu d@)ng so voi hé
thong ER.

+* Thoi gian hoan von:

t=—"

S
Trong do:

t: thoi gian hoan von (thang)

Al: Chi phi dau tu trén léch gitra hé
thong BN-HN va hé thong ER (VND)
S: Tong tiét kiém dién nang mdi thang
(VND/thang)
o Trudong hop dau tu cao hon 15 tri¢u
dong:
15.000.000
t=— ~ 13 thang
1.179.000
o Trudong hop dau tu cao hon 20 triéu
dong:
20.000.000

t—— ~17théng
1.179.000

TRUGONG BAI HOC SU PHAM KY THUAT VINH LONG

ISSN 261 5-9945

Tinh toan thuc té cho thdy, thoi gian
hoan vén cua hé théng BN-HN dao dong
tir 12—18 thang, c6 thé rat ngan xudng con
6—12 thang tuy theo san lugng va hi¢u qua
van hanh cu thé cua timg co sO san xuat.

4. KET LUAN

He¢ théng sdy bom nhiét két hop hong
ngoai (BN-HN) cho thiy hiéu qua vuot troi
so v6i cac phuong phap sy truyén thong.
Thye nghiém ghi nhan SEC chi 0,78 kWh/
kg, rat ngin dang ké thoi gian sdy va giam
phat thai CO». So voéi sdy dién tro, BN-HN
tiét kiém 31,3% dién ning va giam gan 8,9
kg COz/me so véi bom nhiét thuan, hé
thong van gluf hiéu suit cao nhung cai thién
1 toc do say.

Viéc bd sung hong ngoai gitp giam tai
cho cum nén lanh, tang truyén nhiét truc
tiép va duy tri 46 am cudi dudi 12%, dap
g yéu cau bao quan. Tuy chi phi dau tu
ban dau cao hon 25-30%, hé¢ théng mang
lai loi ich 16n vé nang lugng, mdi trudng va
chat luong san pham.

Mot han ché cua nghién ctru 1a chua
thue hién phén tich chi tiét hiéu suit ning
lugng va exergy do gidi han dir li¢u thuc
nghiém. Trong cac nghién ctru tiép theo,
nhom tac gia du kién s& bo sung phén tich
nay dé danh gia toan dién hon hiéu qua
nhiét dong cia hé théng, dong thoi tich
hop giai phap thu hdi nhiét thai nham
nang cao tinh bén viing ctia cong nghé say
BN-HN.

Mic du tén tai mot s6 han ché vé chi
phi dau tu, nhimg loi ich vé tiét kiém ning
luong, giam phat thai va duy tri chat luong
san pham da khang dinh BN-HN 1a cong
nghé phu hop voi dinh hudng phat trién
néng nghiép xanh va bén ving. Trong
tuong lai, viéc trién khai mé hinh & quy
md cong nghiép (300-500 kg/mé) tai cac
dia phuong c6 san lugng ndng san 1on
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nhu Tién Giang va Dong Thap, két hop hira hen mang lai hiéu qua kinh t& va moi
vo1 nang lugng tai tao nhu dién mat tro1, truong lau dai.
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