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"NHA THO, NHA BAO KHANH NGUVEN"

THO REN

Gitra traim nghé, 1am nghé tho rén

Ngoi xudng nho lung, quét ngang nho mili

Subt tam g10 chan than mét bui
Giita trim nghé, chon nghé tho rén

Lam thg rén mua he ¢ nuc
Quai mét tran, nudc tu ung uc
Hai vai trdn bong nhiy md hoi

Ciing c6 khi thdy thd qua tai

Lam tho rén: Phoi trin bd nguc
Pung dé chan chéo nén cho that luc
Hai bap tay nhu hai suc gd lim
Hit lira 10 nhu twong dong hun

Lam tho rén vui nhu dién kich
Rau bang than moc 1én bing thich
Nghich ¢ day gia tré nhu nhau
Nén nu cudi nao c6 tit dau!

La tho rén thi ndo, cdm thu
Cham thudc hit bing hon than d6?
Lam tho rén la 1am moc 1én
Nhitng vang hoa biét sang trong dém

Lam tho rén bét tay ai ciing chit
Quen cam kim nhu quen chan that
Lam tho rén dén véi ngudi yéu
Nhu bén 10, mat cling d6 1én

Lam tho rén dau than bui that

Co mot diéu nghi sdu xa nhét
Chiéc bua ciing ta vui sdng ngay dém
Pugc gin 1én day thanh co baa liém.

NGAY MAI CON PI THI...

Ngay mai con di thi
Cai tép con vuot song
B6 khong d& duoc gi

R&i boi bén bd song

Chin thang me mang ndng
Hét 14y lai tap bo
Sai den rdi bao ning
LAm chim con tap di

Trang vo ké 0 ly
Lan dong con tap viét
Nhitng cong trir nhan chia ...
Dan con di mai miét...

B thuong di bién biét
Me 1dn 161 than co
Giat minh ra moi biét
B6 nhu ngudi vo lo

(Ga giuc sdng 0 o...
Am tham b trach bd
Song sau day song vo
Ngay mai con di thi...
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MO PHONG VA PANH GIA AN TOAN PAI AN TOAN TRONG VAN HANH

PHUONG TIEN CO GIOI
Luong Quy Hiép' , Vit Huy Hoa?

TOM TAT

Trong boi canh gia ting sir dung cac phirong tién co giGi trong linh viee cong nghiép va van tdi, van dé
dam bdo an toan cho nguoi van hanh ngay cang tré nén quan trong, ddc biét trong cdc tinh huong va cham.
Pai an toan la mét trong nhitng gidi phdp co ban nhung hiéu qua nham giam thiéu chan thwong cho nguoi
ldi. Tuy nhién, hi¢u quad bao vé cua hé théng nay phu thugc vao ddc tinh dong luc hoc va diéu kién lam viéc
cu thé ciia phwong tién. Bai bao trinh bay viéc xdy dung mé hinh dong luc hoc cua hé théng dai an toan cho
nguwoi ldi va img dung phan mém Matlab/Simulink dé mé ) phong, danh gia cac ddc trung lam viéc cua h¢ thong
trong diéu kién va cham. Cdc chi tiéu dwoc phan tich bao gom gia toc, lyc ddy dai, toc d¢ nén va bién dang
long ngue tai cdc van toc va cham khdc nhau (25 km/h va 60 km/h). Két qua mé phong cho thdy cdc théng so
dong luc hoc thay doi dang ké theo vén toc va cham, trong do mot $6 dai luong nhu bién dang léng nguc va
lyc day dai co thé vuot ngudong an toan khi van t6c tang cao. Trén co so do, bai bao dwa ra cdac nhan dinh va
khuyén nghi nham gép phan nang cao hiéu qua sir dung dai an toan, dong thoi giam thiéu nguy co chan thwong
cho nguoi van hanh phwong tién co giGi trong diéu kién thuec té.

Tir khoa: An toan, dai an toan, dong luc hoc, mo phong.

SIMULATION AND SAFETY ASSESSMENT OF SEAT BELT USE IN MOTOR

VEHICLE OPERATION

ABSTRACT

In the context of the increasing use of motor vehicles in industrial production and transportation, ensuring
operator safety has become a critical issue, especially under collision conditions. Seat belts are considered
one of the most fundamental yet effective solutions for reducing injuries to drivers. However, the protective
performance of this system largely depends on its dynamic characteristics and operating conditions. This
paper presents the development of a dynamic model of the seat belt system for drivers and the application of
Matlab/Simulink to simulate and evaluate its performance under collision scenarios. Key parameters,
including acceleration, seat belt force, chest compression velocity, and chest deformation, are analyzed at
different impact speeds (25 km/h and 60 km/h). The simulation results indicate that the dynamic parameters
vary significantly with impact speed. In particular, some factors such as chest deformation and seat belt force
may exceed safety thresholds at higher speeds. Based on these findings, the study provides practical
recommendations to enhance the effectiveness of seat belt systems and reduce injury risks for operators of
motor vehicles under real operating conditions.

Keywords: Dynamics; Safety,; Seat belt; Simulation; )

1. PAT VAN PE xe‘:, létmX xuat hién\cég h,rA’c tac fi(f)n’g rflanh 1€En

: vung dau, nguc va cit song, tir d6 gay ra cac
ton thuong nghiém trong néu khong c6 cac he
thong bao v¢ phu hop [1].

Trong cac h¢ thong an toan bi dong trén 6
t0, dai an toan dugc xem la gidi phdp co ban
nhung c6 hi€u qua cao trong viéc han che
chuyén dong quan tinh ctia nguoi lai khi xay
rava charr}. Co qhé hoat dong cua dai an toan
1a phén b6 va hap thu mdt phan nang luong
va dap thong qua qua trinh bién dang va giam
chén, tir d6 1am giam mirc d9 tén thuong cua
co thé nguoi. Tuy nhién, hi€u qua bao v¢ cua
hé thong dai an toan phu thy(}c 16n vao dzfu;
tinh dong luc hoc cua hé thong nguodi — ghé

Trong bdi canh phat trién manh mé cua
linh vuc cong nghiép, giao thong van tai va
co gidi hoa trong nong nghiép, cac phuong
tién co gidi nhu 6 to, xe tai va xe chuyén dung
ngay cang dugc su dung rong rai trong hoat
dong san xuat va van chuyén hang hoéa. Cung
Vi sy gia tang vé quy mo khai thac va téc do
van hanh, nguy co xdy ra tai nan giao thong
va va cham co hoc ngay cang lon, gdy anh
huong tryc tiép dén an toan cua ngudi dleu
khién phuong tién. Theo cic nghién ctru vé
dong luc hoc 6 to, trong qua trinh va cham,
quan tinh ctia co thé ngudi tao ra cc chuyén
dong twong d6i 16n giita ngudi l4i va khoang

' Truong Dai hoc Céng nghé Giao thong van tdi
2 Truong Dai hoc Thanh Péng
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ngdi — day dai ciing nhu diéu kién va cham
cu thé nhu van téc dam va, thoi gian va cham
va dic tinh bién dang cua long nguc [2].

Nhiéu nghién ctru trude ddy di tap trung
xdy dyng cac mo hinh mé phong co thé nguoi
trong qua trinh va cham nhim dénh gia mirc
d6 ton thwong ctia nguoi 1ai. Carneiro va
cong su [2] da sir dung mo hinh dong luc hoc
nhiéu vat dé nghién ctru phan tng cta co thé
ngudi dudi tic dong ciia hé thong ghé ngdi va
day dai an toan. Trong nghién ctru nay, ving
nguc cta ngudi 1ai duge mo hinh hoa bang hé
khéi lwong — 10 xo — giam chan nham mé ta
dic tinh dan hoi va kha niang hap thu ning
luong cua 16ng nguc trong qua trinh va dép.
Két qua cho thdy cac thong s6 nhu lyc day
dai, gia toc ving nguc va téc do bién dang co
anh huong truc tiép dén murc do chin thuong

cua nguoi lai.

Bén canh do, cac nghién ctru st dung
phuong phap phén tr hitu han cling dugc ap
dung rong rai de phén tich kha nang chiu va
dap cua két cau xe va hé thong an toan.
Usama Idrees va cong su [3] da xay dung mo
hinh phan tir hiru han dé danh gia va cham
tryc dién cua khung xe 6 t6 bang vat li€u nhe.
Andrew Hickey va Shaoping Xiao [4] da su
dung md hinh mé phong va cham 6 t6 dé danh
gia kha nang hap thu nang lugng cua hé thong
két cdu va anh huong dén an toan ngudi ngdi
trong xe. Ngoai ra, Gulshan Noorsumar va
cong su [5] da tong hop va phan tich nhiéu
mo hinh todn hoc danh gia kha nang chiu va
cham cua phuong tién, trong dé nhan manh
vai tro cua cac mo hinh dong luc hoc don gian
héa trong nghién ctru nhanh cac chi tiéu an
toan cta co thé nguoi.

Maic du cac nghién ctru trén da dat dugc
nhiéu két qua quan trong, tuy nhién phan 16n
tap trung vao mo hinh va cham tong thé cua
xe hodc st dung mo6 hinh phéan tir hitu han
phurc tap v6i chi phi tinh toan 16n. Cac nghién
clru mod phong twong tac gitra co thé nguoi va
hé thdng dai an toan dudi dang mé hinh dong
luc hoc don gian hoa nham danh gia nhanh

cac chi tiéu ton thuong ving nguc trong diéu
kién van hanh thuc té con tuong ddi han ché.
Vi viy, trong nghién ctru ndy, co thé ngudi
lai dugc mo hinh hoa bﬁng hé khdi lugng — 10
X0 — giam chan gdm cac phan tir biéu dién
khung xuong nguc, cot séng va dic tinh dan
hoi cta 1ong nguc. M6 hinh lyc tac dung 1én
nguoi 1ai dugce trinh bay ¢ Hinh 1, trong do
cac phuong trinh dong luc hoc (1), (2), (3),
(4) duoc xay dung dua trén nguyén ly can
béng dong luc hoc va mo hinh dao dong
nhiéu bac ty do cua hé ngudi — day dai — ghé
ngdi [2], [5]. Phuong trinh giam tdc cua
phuong tién trong qua trinh va cham dugc mo
ta bang ham thuc nghiém theo cong thuc (5),
thuong duoc su dung trong cac mod hinh mo
phong va cham 6 t6 dé biéu dién su bién thién
gia tc theo thoi gian va dap [5].

Trong nghién ciru ndy, cac thong s6 dong
luc hoc cia mo hinh nhu khéi luong tuong
duong vung nguc, do cung long nguc, hé so
giam chan va cac thong sé dan hoi cua hé day
dai duoc tham khao va hiéu chinh tir cac
nghién ctru thyc nghiém va mo hinh hoéa va
cham d3 cong bd trudce day [2], [5]. Viée lya
chon cac thong sb ndy nhim bao dam mo
hinh phan anh duoc dic tinh bién dang va hap
thu ning lugng cua co thé ngudi trong qua
trinh va cham.

Su phat trién cia cac cong cu md phong
hién dai nhu Matlab/Simulink cho phép xay
dung va gidi nhanh cac hé phuong trinh dong
lwc hoc phtc tap, dong thoi hd tro danh gia
cac kich ban va cham véi nhiéu diéu kién van
hanh khéac nhau [6]. Trén co s¢ do, bai bao
tap trung xay dung mo hinh dong luc hoc cua
hé thdng dai an toan cho ngudi 1ai va Gng
dung mé phong s6 dé phan tich cac dic trung
lam viéc ctia hé théng trong céac diéu kién va
cham khac nhau. Két qua nghién ctru gop
phan 1am rd co ché tic dong cia dai an toan
dén co thé nguoi, ddng thoi cung cp co s
tham khao cho viéc danh gia va nang cao an
toan van hanh phuong tién co gidi trong diéu
kién thyc té.
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2. POI TUQNG VA PHUONG PHAP
NGHIEN CUU

o DOi twong nghién ciu

- P6i tuong nghién ciru: dai an toan cho
nguoi lai.

- Sir dung phan mém Matlab Simulink mo
phéng dai an toan trén 6 to.

o Phwong phap nghién ctru

2.2.1. Phuong phap ké thira tai lidu

3. KET QUA VA THAO LUAN

3.1. Xay dung moé hinh tinh toan hé
thong dai an toan cho nguoi lai

Trong qua trinh xay ra va cham, co thé
ngudi 1ai chiu tic dong dong thoi cia quan
tinh chuyén dong va luc rang budc tu hé
thng dai an toan. Dudi tac dong cua giam tbe
dot ngdt cua phuong tién, phan than trén cua
nguot lai co xu huong tiép tuc chuyen dong
theo phuwong chuyén dong ban dau, lam xuat
hién cac lyc tac dung l6n 1én vung nguc va
cot séng. Pé danh gia ddc tinh lam vi¢c cua
hé thdng dai an toan va mirc 46 anh huong
dén co thé nguoi 1ai, nghién ctu tién hanh
xay dung mo hinh dong lyc hoc nguoi — day
dai dudi dang hé dao dong nhiéu bac tu do.

M6 hinh nghién clru dugc xay dung trén
co s ké thira cic nghién ctru md hinh hoa
dong luc hoc co thé nguoi trong va cham cta
Carneiro va cong su [2], két hop v6i cac mod
hinh todan hoc danh gia kha nang chiu va
cham cua phuong tién dugc trinh bay trong

Thu thap, suu tam cac tai lidu chuyén mon
lién quan dén linh vuc dong luc hoc cua xe 6
t6 dé 1am co s cho viéc nghién ctu 1y thuyét.

2.2.2. Phuwong phap nghién ciu ly
thuyét

Str dung Iy thuyét 6 t0, co hoc ki thuat dé
xay dung mo phong danh gia tinh an toan cua
hé thdng dai an toan.

nghién ctru cua Gulshan Noorsumar va cong
su [5]. Piém moi cuia nghién ctru 1a xay dung
mo hinh tuong tadc ngudi 1ai — dai an toan —
chuyén dong giam tc cta xe dudi dang mo
hinh khéi luong — 10 xo — giam chin nham
danh gia truc tiép cac chi tiéu tén thuong
ving nguc trong cac diéu kién van toc va
cham khac nhau. So véi cac nghién ctru st
dung m6 hinh phan tir hitu han c6 d6 phuc tap
cao, md hinh dé xuit cho phép giam khoi
lugng tinh todn nhung van phan anh duoc cac
dac trung dong luc hoc chu yéu cua hé théng
dai an toan trong qua trinh va cham.

Trong md hinh, ving nguc cua nguoi lai
duogc biéu dién bang cac phan tir khdi lugng
tap trung, phan tor dan hoi va phan tir giam
chan. Cac luc tac dung 1én nguoi 141 theo
phuong chuyén dong ngang cua xe duoc trinh
bay nhu trén Hinh 1, bao gom gia toc ving
cot song, bién dang 16ng nguc, tbc d6 nén
16ng nguc, chuyén vi xuwong tc va luc tac
dung cua day dai an toan.

Hinh 1. Biéu dién cdc lyc tic dung 1én nguwoi ldi
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Trong do:

- Qgpine: gla tdc cot sbng & phia trude

- AXchest: 0 bi nén ciia khung xuong nguc

- AVenest: tde dd bi nén cua khung xuong
nguc ‘

- Axsbs: su chuyén dbi xuong tic & phia
trudc, phia trong cia xe

- Xpelt: g161 thi€u co rut tai day dai

- asibs: gia toc xuong trc & phia trude

- Fpe: Luc day dai

_/\ A\

Khéi lvgng my biéu dién khéi lwong twong
duong cta vung xuong sudn va khung xuong
nguc. Khéi luong my biéu dién phan khdi
lugng co thé lién két voi vung nguc thong qua
coOt song. Cac phan tr dan hoi va giam chan
duoc sir dung dé mo ta kha nang bién dang va
héap thu ning lugng cua 16ng nguc khi chiu
tac dong cua luc day dai trong qua trinh va
cham. CAu triic md hinh co hoc duoc thé hién
trén Hinh 2.

Sz, —x)

A
\F\L,
h(x. )
[T

A N A
3 .
LA\

—

]

£ I

I_ m 2
k, €

i
il s

X X

Hinh 2. M6 hinh giam chdn va l6 xo mé phéng ddc tinh dan héi phit hop va phan tan ciia
lyc khi nguc bi va dap

bong luc hoc cua hé dugc xay dung dua
trén nguyén 1y can bang luc va phuong trinh
dao dong cua h¢ nhiéu béc tu do. Céac phuong
trinh vi phdn mo ta chuyén dong ciia hé duoc
xac dinh nhu sau [2], [5]:
miX=-u+f(x2-x1)+h(X2-x1)+ka(x3-X1) (1)

m2i2=- f(Xz-X1)- h(f(z- 5(1)- C2(X3-X1) (2)
m35i3=-<:2()'(2- X3)-k2(X3-X1) (3)
Xy =a(t) 4)
Trong do:
- X1,X2,X3 1a chuyén Vi cua cac ph:ﬁn tr
khéi lugng;

- u la lyc tac dung cua day dai an toan;

- f(x2-x1) 12 luc dan hdi cua 16ng nguc;

- h(X2-X1) 1a lyc can nhot cua vung nguc;

-ka, ez lahé s6 do cung va giam chan cua
hé lién két.

Trong mo hinh, chuyén dong cua xe dugc
quyet dinh boi qui luat cua giam tdc véi cac
diéu kién dau 1a:
x1(0)=0, x20)=0, x3(0)=0 x,(0)=0
x1(0) = vo, X2(0) =vo, X3(0) =vo, Xv(0)=vo

Phuong trinh (1), (2), (3) duoc xay dung
nham mo ta twong tac dong luc hoc giita ving

nguc, cot séng va hé thong dai an toan trong
qua trinh giam tdc dot ngdt ctia phuong tién.
So v&i cac moé hinh truyén thdng chi xét
chuyén dong tuyén tinh don gian, mé hinh
nay cho phép danh gia dong thoi bién dang
16ng nguc, luc day dai va téc d6 nén vung
nguc theo thoi gian va cham.

Trong nghién ctru nay, quy luat giam toc
cua phuong tién trong qua trinh va cham
dugc mo ta theo dang ham thyc nghiém ntra
sin, thuong dugc sir dung trong cac nghién
ciru md phong va cham 6 t6 nham phan anh
dac tinh thay doi gia tc theo thoi gian va dap
[5]. Gia téc giam toc cua xe duoc xac dinh
theo cong thire:

. Tt
Asin( T )

0 t>0

0<r<T,

a(t) =

(%)
Trong do:
- A 1a gia tdc cuc dai cua xe khi va cham;
- Ty 1a thoi gian va cham;
- t 1a thoi gian khao sat.
Bién dg cua gidm tdc duoc xac dinh béng
cong thuc:
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. o e
A= 0 s ey ¢, (X, —x) if (x,-x,)20
2TP (6) h("z xl)_ {Cll('{cl _J.:I) If(‘z _—’;'1)< 0

V6i vo 1a van tdc trude va cham cua phuong
tién.

Lyc dan hoi cta 16ng nguc dugc tuyén tinh
hoéa theo biéu thie [2], [5]:

s _[kll(xl_xl)
f(xz -M)“l.ku{xz_Xl)_Fu

if 0<(x,-x)<6,
if (x,—x,)>0,
(7)
Trong d6 Fo= (ki2 —ki1)do )
Ngoai ra, ‘luc giam chan h, ty 1¢ véi toc do
va dap cua 1ong nguc, dugc tinh nhu sau:

|

®)
Céc thong s6 dong luc hoc sir dung trong
mo hinh duoc tham khao va hi€u chinh tir cac
nghién ctru thyc nghiém vé mé hinh hoa ving
nguc va hé théng dai an toan trong va cham
0 t6 cua Carneiro va cong su [2], Gulshan
Noorsumar va cong su [5], két hop véi cac
thong s6 thuong duoc sir dung trong mo hinh
mod phong hé co hoc trén Matlab/Simulink
[6]. Cac thong sd phuc vu md phong duge
trinh bay trong Bang 1.

A I s pen e . Nguon
TT Thong so Ky hiéu | Gia tri | Don vi tham khio
1. Khoi lugng viing xuwong nguc mi 0.3 kg [2], [5]
2. | Khoi luong co thé lién két nguc m> 18 kg 121, [5]
3. | P cling 16ng nguc 16n ki1 10522 | N/m [2]
4. | Po cung long nguc nho ki 7190 | N/m [2]
3. Bién dang ban dau b 0.03 m [2]
6. Hé sb giam chan phuc hoi Cil 403.3 | N.s/m [5]
7. | Hé s6 giam chan nén ci 2192.1 | N.s/m [5]
8. Do cling hé 10 xo giam chin k> 13153 N/m [5], [6]
9. | Hé so giam chan c: 175.4 | N.s/m [5], [6]
10. | Hé s6 do cing han ché k 105 N/m [6]

. Trén co s& md hinh toan hoc ya cac thong
s0 da xac dinh, nghién ctu tién hanh xay
dung mo6 hinh, mdé phdéng trén
Matlab/Simulink nham danh gi4 cac chi tiéu
dong luc hoc ctiia h¢ thong dai an toan trong
cac diéu kién va cham vdi van toc khac nhau.

3.2. Két qua m6 phong
Tinh toan cac chi ti€éu dong luc hoc ctia hé
thong dai an toan trong di€u kién:

200

Van toe dam va W0=25km/h
100

Van toc khi dam va vo = 25km/h, vo =
60km/h, thoi gian khao sat Tp=0.1s. K&t qua
thu dugc bicu dién dudi dang do thi va bang
sO liu: i

3.2.1. Do thi gia toc khi dam va

Gia toc khi dam mis?
20 :

Van foc dan w W=2Skmh

T Thesl igiain s v T, T8 100 | i “Thiol Gan ci ar =0 T8
ol i o L
100+ e 100} :
300 by i H 200} H
"| Gia toc ki dam wa ' r
E 300+ £ £ M0} ey
2 a0 E 400+ Qe lac i
o o
500+ 500}
Gla foc giol han foc
o0l 9 Gl g ok i Gia foe gisthan
200 IS -0 LK
800 i i i i i =] i
0 001 002 003 004 005 006 007 008 009 0,

Thol glan.sec

a. Vén téc va cham) vo=~25km/h ,
Hinh 3. Biéu dién su bién
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L L L H L i H L H
001 002 003 004 005 005 007 008 009 O1
Thei gian sec

‘ b. Vén téc va cham vo=60km/h
doi cua gia toc oto khi dam va

0.1
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Quan sat trén Hinh 3a ta thdy, trong trudng
hop tdc do trude khi dam va vo = 25km/h va
thoi gian va cham T, =0.1s thi gia toc dat gia
tri cuc dai amax = 110m/s? (amax = 12g) ¢ thoi
diém t=0.05s. Sau d6 gia toc giam dan vé
khong & thoi diém két thuc dam va (thoi diém
t=0.1s). Trén dd thi 3.1b ta thay toc do trudc
khi ¢am va thay d6i vo = 60km/h thi gia toc
dat gi tri cyc dai thay doi va khi d6 amax =
270m/s? (amax = 28g) Sau do gia téc cling
giam dan vé khong ¢ thoi diém ket thiic dam
va (thoi diém t=0.1s). Vay véan tc trude khi

Luc cua day dai,N
2500 T T T T

1500 ¢

Luc,N

1000 ¢

Van toc dam va v=25km/ih
Thoi gian dam va Tp=0.1s

ol i L i i L L i i |
o 001 002 003 004 005 006 007 008 009 01

Thai gian,sec

dam va thay doi s& dan dén gia toc thay doi,
gi tri cuc dai ciia gia toc nguc trong gidi han
cho phép (80g).

3.2.2. Do thi luc cia day dai

Quan sat trén Hinh 4a ta thdy, trong trudng
hop toc do trude khi ddm va vo=25km/h va
thoi gian va cham T, =0.1s thi luc cta day dai
dat gia tri cuc dai Umx=2900N & thoi diém
t=0.05s. Sau d6 luc cua day dai giam dan vé
khong & thoi diém két thuc dam va (thoi diém
t=0.1s).

Luc cua day daiN
6000 - % ; :

4000

i Van toc dam vav0=25m/h
Thaoi gian dam va Tp=0.1s
0 001 002 003 004 005 006 007 008 009 01
Tho gian,sec

a. Van toc va cham vo=25km/h b. Vin toc va cham vo=60km/h
Hinh 4. Biéu dién su bién doi lec ddy dai khi dam va

Trén Hinh 4b ta thiy tdc d trude khi dam
va thay ddi vo = 60km/h thi lyc cia day dai
dat gia tri cuc dai thay doi va khi d6 umax =
7000N. Sau d6 lyc cuia day dai ciing giam dan
vé khong ¢ thoi diém két thic dam va (thoi
diém t=0.1s).

Tee do ep long ngue.m's

Ghbi han tioe do ep long Aguc

Toe domis
w -

/\' rxhhfmaﬂ“.!kmh\

Thei gian dam 0 Tp=0.15

S E‘J 0.02 Olk 0.44 JO5 Utﬁ OD? oa f‘g EI

Thei gian sec

a. Van téc va cham vo=25km/h

3.2.3." D6 thi chuyén vi toc d nén long
nguc

Quan sgt trén Hinh 5a ta thay, tron, truong
hop vén toc trudc khi ddm va vo = 25km/h va
thoi gian va cham T, =0.1s thi van toc nén
16ng nguc dat gia tri cuc dai Ymax = 2.4m/s &
tho1 diem t=0.04s. Sau d6 toc do nén long
nguc giam dan vé dudi khong v=- 0.02m/s &
thoi diém két thuc dam va (thoi diém t=0.15s).

Toz do ep long ngucmis

Gl han toe 4o #p loag ngec

Ve toc kh dem g D=B0Amh
! Tha gian dam v | Tpa0.is
8 i r L i 1 L i i i
0 001 002 003 QD4 005 Q06 007 OWe 003 01
Thel e sec

b. Vin toc va cham vo=60km/h

Hinh 5. Biéu dién su bién doi cua toc do nén long nguc khi dam va
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Trén Hinh 5b ta thiy van toc truéc khi dam
va thay doi vo = 60km/h thi téc do nén 10ng
nguc dai dat gia tri cyc dai thay ddi va khi do
Vinax = 5.9m/s. Sau d6 ¢ d6 ép 16ng nguc ciing
giam dan vé dudi khong v=- 0.1n/s & thoi diém
két thac d4m va (thoi diém t=0.1s). Nhu vay
van toc trudce khi ddm va thay d6i va s& dan dén
tdc do nén léng nguc thay dobi gia tri cuc dai
cta toc do trong gidi han cho phép 14 6my/s.

Chuyen W nen long nguc,m
0 T T T T T

Vanitoc dam va vI=25kmih
Thoi'gian dam va Tp=0.1s

0.02+

D.04F

0.06 -

Bi nen,m

0.08f

012 L i : i i i i i i
0 001 002 003 004 005 008 007 008 0.09

Thoi gian sec

a. Van téc va cham vo=25km/h

3.2.4. Do thi chuyén vi bién dang tuyét
dbi ciia 10ng nguc

Quan sat trén Hinh 6a ta thay, trong trudng
hop vén toc trude khi ddm va vo = 25km/h va
thoi gian va cham T, =0.1s thi bién dang tuyét
dbi ciia 16ng nguc dat gia tri cyc dai (—0.11m)
& thoi diém t=0.08s. Sau d6 bién dang tuyét
d6i cuia 10ng nguc ting dan - 0.8m ¢ thoi diém
két thuc ddm va (thoi diém t=0.1s).

Chuyen vi nen long ngue, m
0.05 T T T T T T T

Vantoc damva vI=25kmih
Thai'gian dam va Tp=0.1s

0.05¢

22f

0254

0.3

0.1 0 001 002 003 004 005 006 007 008 009 01

The gian, sec

b. Vin toc va cham vo=60km/h

Hinh 6. Biéu dién su bién doi ciia bién dang long nguc khi dam va

Trén Hinh 6b ta thiy vén tdc trude khi ddm
va thay doi vo = 60km/h thi bién dang tuyét
dbi cua léng nguc dat gia tri cuc dai thay ddi
va khi d6 0.27m. Sau d6 bién dang tuyét d6i
ctia 16ng nguc ciing ting dan & thoi diém két

He sa can nhot khi dam va,m/s?

thiic dam va (thoi diém t=0.1s). Nhu vy van
tdc trudc khi ddm va thay dbi va s& din dén
bién dang tuyét ddi cta 16ng nguc thay doi
gia tri cuc dai cua toe do.

3.2.5. D6 thi chuyén vi hé s6 can nhét

He s0 can nhot khi dam vam/s?

0.3, 1.2, T
0.25L _Gigi han he so can nhot 1 1l ; i -  Gioi han hesc.ltan nhot
A : i H -
02} o8l
He so can nhol i Hescr.annh.c,'.
k: e 06
g 015 2 ol
g
w
o
2 01t o 04~
2 £

Van toc khi dam va v0=25km/h
Thai gian dam va : Tp=0.1s

002 003 004
Thei gian,sec

a. Vén téc va cham vo=25km/h

0 o001

005 006 007 008 009

DE'-/
0 t i i i

Van) toc khi dam va v0=60:km/Mh

Thai gian dam va ; Tp=0.1s
L= L 1 1 L ! ! i L L -
o1 0 001 o002 003 004 005 006 007 008 009 01
- Thai gian sec

b. Vén téc va cham vo=60km/h

> ~ r » e
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Trén Hinh 7b ta thiy van téc trude khi dam
va thay d6i vo = 60km/h thi hé sé can nhét
ctia 16ng nguc dat gia tri cuc dai thay doi bang
1.18m%s. Sau d6 bién dang tuyét ddi cua 1ong
nguc ciing giam dan ¢ thoi diém két thic dam
va (thoi diém t=0.1s). Nhu vy véan toc khi
dam va thay d6i va s& dn dén bién dang tuyét
dbi ctia hé sb can nhét thay doi gia tri cuc dai
ctia toc d9, ¢ tbe d6 vo=60km/h thi gia tri cuc
dai ciia hé s6 can nhét cua 1ong nguc nam
ngoai gi tri ton thuong 13 0.229m?s.

uhuyea W khi bi nenlung ngur. m
0.14
\"an O:da'n va WO=25kmih
Thoi gian dam va Tp=0.1s
012+ i i : i

01}

o
8

- i
~ Chuyenvikhibi
nen

Binen,m

o
)

o
®

Giatr
nguang

o
o
(5]

0 i i i i i I i |
o 001 002 003 004 005 005 007 008 008 01

Thoi gian,sec

a. Van toc va cham vo=25km/h

3.2.6. Do thi chuyén vi khi bi nén long
ngue

Quan sat trén Hinh 8a ta thdy, trong trudng
hop vén toc trude khi ddm va vo = 25km/h va
thoi gian va cham T, =0.1s thi chuyén vi bi
nén cua léng nguc dat gia tri cuc dai 0.13m &
thoi diém t=0.08s. Sau d6 chuyén vi bi nén
ctia 10ng nguc giam dan & thoi diém két thic
dam va (thoi diém t=0.1s).

Chu,en i khi bi nen Iung nguc m
03

Van toc dam va v= GCﬁcmh
Thoi gian dam va Tp=0.1s
i IS i i i

02}

0.5} i i i
Chuyen vi khi bi nen

Binen,m

x

/ P Glatd
i nguon
] I B atal. ol

D05l i i i i I— i I T—
0 001 002 003 004 005 006 007 008 009 01
Thei gian, sec

b. Van toc va cham vo=60km/h

Hinh 8. Biéu dién bién doi chuyén vi bi nén cua long nguc khi dam va

Trén Hinh 8b ta thdy véan tdc trude khi dam
va thay ddi vo = 60km/h thi chuyén vi bi nén
cua léng nguc dat gia tri cuc dai thay ddi va
bang 0.3m?/s. Sau d6 bién dang ctia 1ong nguc
cling giam dan & thoi diém két thuc dam va
(thoi diém t=0.1s). Nhu vay van toc khi dam

4. KET LUAN

Qua phéan t1ch danh gia cac thong ) cung
nhu cac nhan t6 dnh huéng ton thuong cua
16ng nguc khi dam va thu duge cac két qua
nhu sau:

D¢ bao dam hanh khach s€& khong bi
thuong nghiém trong, nhiing gidi han trén
khong dugc vuot qua. T4c gia s dung cung
gid tri gi6i han cia hé s6 can nhét cua long
nguc nhung tinh véi gia toc 1a 80g bién dang
nén 1a 0.045m. Cac két qua nghién ctru duoc
trinh bay trén hinh bao gom chuyén vi khi bi
nén cua 10ng nguc [x2(t)-x1(t)], toc do khi nén

va thay doi va s& dan dén bién dang bi nén
cua léng nguc thay doi gia tri cuc dai, o tde
do dam va thi cac gia tri cuc dai & chuyén Vi
bi nén cua 16ng nguc vuot qua gia tri ngudng
0.045m.

[%,() =% (D] bién dang tuyét d6i cua long
nenve [6,() =X (D] e d3v dai, hé s6 can nhét
[, (1) — X, (D][x, (1) - Xy (I)] gia toc chuyen
dong cua long nguc () 13 ham cua thot
gian. Két qua cho thiy, bién dang cua 16ng
nguc ¢ van toc dam va vo=25km/h la: 0.13m
va & van toc dam va vo=60km/h la: 0.3m.

Nhu vay da vuot qué gia tri ngudng 0.046
m mot khoang nhu trén hinh 10. V61 gia tri
nay, nguoi lai xe s€ bi day dai lam ton thuong
nghiém trong. Ngoai ra, gia tri cuc dai cua
bién dang vung nguc quan sat dugc & gan
vung ket thuc va dap.

10 TAP CHi CONG NGHIEP NONG THON SO 61
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Tu d6 thi cho théy, toc do ép ung voi giUi
han ton thuong nguoi la: 6m/s. Nguoi lai s€
chuyen vi vé phia truéc khoang Scm do két
qua cua luc day dai lon. Sau khi két thuc dam
va, ngu’c‘fi lai “dich chuyén vé phia sau vi
khong co luc tac dong tir day dai trong mo
hinh dé han ché chuyén dong theo hudng nay.
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NGHIEN CUU, THIET KE VA CHE TAO BQ THU THAP DU LIEU CHO HE
THONG PIEN NANG LUQNG MAT TROI AP MAI
Nguyén Nam Quyén, Nguyén Vin Lanh®, Lé V5 Minh Khang, Pham Nguyén Hao!

TOM TAT

Hé thong dién mdt troi dp mdi quy mé nhé dang phat trién manh tai Viét Nam nham gop phan thuwce hién
muc tiéu Net-Zero vao nam 2050. Tuy nhién, viéc thiéu hé thong giam sat tyr dong ddn dén khé khan trong phat
hién sém sw suy giam hiéu sudt. Nghién ciru nay da thiét ké va ché tao b thu thdp dit liéu dwa trén nén ting
Arduino Mega 2560 két hop ESP32. Bé thu tich hop cdac cam bién do birc xa mat troi (INA219), dién ap DC
(ES-K12 cach ly), dong dién (WCS1500), nhiét @ tam pin (DS18B20), nhiét @ va do am khong khi (SHT30),
toc dg gio va bui min (PMS5003). Két qua khao nghiém thiec té trén hé thong 3 kWp trong 3 théng cho thdy
sai s6 do birc xa £4,5%, sai s6 dién dp va dong dién +£2,8%, nhiét do +0,6°C. Hiéu sudt hé thong dao déng tir
11,3% dén 12,6% khi birc xa thay doi tir 560 dén 985 W/m?. Dit liéu dwoc hién thi thoi gian thyc trén man hinh
HMI, luu triv trén thé SD va truyén qua MQTT. B thu cung cdp gidi phdp chi phi thap, én dinh va cé gid tri
ing dung thuec tién cao cho giam sat hé thong dién mdt troi dp mai quy mé nho.

Tir khoa: Arduino Mega 2560, bo thu thap dir liéu, giam sdt hiéu suat, IoT, nang lwong madt troi ap mdi

RESEARCH, DESIGN AND DEVELOPMENT OF A DATA ACQUISITION UNIT
FOR A ROOFTOP SOLAR ENERGY SYSTEM

ABSTRACT

Rooftop solar power systems play a vital role in Vietham’s Net-Zero target by 2050. However, the lack of
automatic monitoring systems remains a significant challenge for early detection of performance degradation.
This study designed and fabricated a data acquisition unit based on Arduino Mega 2560 and ESP32. The
device integrates multiple sensors to measure solar irradiance (INA219), DC voltage (isolated ES-K12),
current (WCS1500), panel temperature (DS18B20), air temperature and humidity (SHT30), wind speed, and
particulate matter (PMS5003). Field testing on a 3 kWp system over 3 months showed measurement errors of
+4.5% for irradiance, £2.8% for voltage and current, and £0.6°C for temperature. System efficiency ranged
from 11.3% to 12.6% under irradiance of 560-985 W/m?. The unit displayed data in real-time on HMI, stored
on SD card, and transmitted via MQTT. The developed system provides a low-cost, stable, and practical
solution for monitoring small-scale rooftop solar systems.

Keywords: Arduino Mega 2560, data acquisition unit, IoT, rooftop solar power, performance monitoring.

1. PAT VAN PE trong cac khu vuc nong thon, noi viéc s

Nang lugng mat troi 1a mét trong nhiing
ngudn ning luong tai tao quan trong va bén
virng, ngay cang duoc tmg dung rong réi trén
toan cau, ddc biét tron bdi canh nhu cau vé
nang lugng sach va bdo v¢ moi trudong ngay
cang gia tang [1]. Nang lugng mat troi khong
chi giup giam thiéu sy phu thudc vao céc
ngudn ning luong hoéa thach ma con dong
gop vao viéc giam lugng khi thai CO2, bao v¢
tai nguyén thién nhién va thic day su phat
trién bén ving. Trong cac ung dung nang
luong mat troi, hé thong dién mat tro1 mai
nha dang tré thanh giai phap phd bién cho ho
gia dinh, doanh nghi¢p nho, va dac biét la

Y Khoa Co khi —
*Email: nvlanh@hcmuaf.edu.vn

dung ning lugng sach va tu cung tu cap 1a rat
can thiét [2], [3].

Tuy nhién, mot han ché 16n dbi véi viéc
trién khai va van hanh cac hé théng dién mat
troi 1a sy giam sat hiéu suat hoat dong cua cac
tam pin theo thoi gian do anh huéng cua cac
yéu t6 moi trudng nhu nhiét do cao, do am,
bui ban va bui min [4], [5]. Viéc thiéu hé
théng giam sat ty dong va lién tuc khién
nguoi s dung kho phat hién sém cac bat
thuong, din dén giam hiéu qua van hanh,
tang chi phi bao tri va rat ngan tudi tho he
thdng [6], [7].

Cong nghé, Truong Dai hoc Nong Lam TPHCM
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Mic du d3 c6 nhiéu nghién ciu vé hé
thong giam sat IoT cho pin mt troi trong va
ngoai nude, hau hét cac cong trinh tap trung
vao hé thong quy mo6 16n (utility-scale) hodc
sir dung cac nén tang thuong mai dat tién, kho
tiép can v6i ho gia dinh va doanh nghiép nho
[8]. Tai Viét Nam, cac giai phap hi¢n co6 cho
hé thong 4p mai quy mo nho con khé han ché,
cha yéu dwa vao phuong phap do thu cong
hodc cac hé théng don gian thiéu tich hop da
thong sb [3], [9].

Khoang tréng nghién ciru nam ¢ viée thiéu
mot bo thu thap dir liéu chi phi thip, ma
ngudn mé, dé trién khai, c6 kha nang tich hop

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vat liéu nghién cuu

Trong nghién clru nay, bg thu thap dir liéu
giam sat cac thong s6 hoat dong hé thong dién
mit troi dugc thiét ké va ché tao dua trén nén
tang phan cung mo, st dung cac linh ki¢n
dién tir thong dung nhung c6 do chinh xéc
cao va chi phi hop ly. Céc vt liéu chinh dugc
sir dung trong nghién ciru bao gdm:

Vi diéu khién Arduino Mega 2560 duoc st
dung lam bo diéu khién trung tam cua hé
thong, v6i nhiéu chan /0 (12C, UART, SPI,
Analog), gitip két ndi cac cam bién va module
khac nhau. ESP32 dugc sir dung dé xir Iy két
nbi mang (Wi-Fi, MQTT), hd tro truyén tai
dir liéu tir bg thu thap dir licu tdi cac thiét bi
khac hodc nén tang truc tuyén.

Cam bién INA219 duoc st dung dé do
dong dién ngan mach (Isc), mot yéu td quan
trong trong viéc tinh toan hiéu sudt tAm pin
va blrc xa mit troi. Cam bién WCS1500 do
dong dién ciia tAm pin va sir dung tai dé do
dong dién thuc té trong h¢ théng dién mat
troi.

Cam bién ES-K12 duoc st dung dé do
dién ap DC dau ra cua hé thong pin mat troi,
két hop v6i dong dién dé tinh toan cong sut
thuc té ctia hé thong. ES-K12 ¢6 kha ning do
trong dai tur (0-1500V), d6 chinh xac cao va
thiét ké cach ly an toan, phu hop cho viéc

ddng thoi nhiéu théng s6 quan trong (b xa
mat troi, dién ap, dong dién, nhiét do tam pin,
thong s méi truong va bui min), dong thoi
duoc kiém chung thuc té dai han trong diéu
kién khi hau nhi¢t d&i gio mua dac trung cia
Viét Nam.

Cong trinh nay nhiam lip khoang tréng
nghién ctru trén thong qua viéc nghién ciu,
thiét ké, ché tao va khao nghiém mot bo thu
thap dir li¢u hoan chinh dya trén nén tang
phan cting mé (Arduino Mega 2560 két hop
ESP32), voi chi phi hop ly, dd tin cay cao va
kha nang trng dung rong rai cho cac h§ gia
dinh nong thon cling nhu xudng san xuat nho.

giam sat cac hé théng dién mat troi cong suat
16n.

Cam bién SHT30 dugc st dung dé do nhiét
d6 va d6 4m moi truong, giup danh gia cac
yéu t6 moi truong c6 anh hudng dén hidu suit
ciia hé théng dién mat troi. SHT30 co do
chinh xac cao, khang nudc, khang bui va kha
nang hoat dong 6n dinh trong dai nhiét do va
do am rong.

Cam bién DS18B20 duoc st dung dé do
nhiét d6 bé mat cua tAm pin ndng luong mat
troi, giup xac dinh muc d§ anh hudng cua
nhiét do t& bao quang di¢n dén su sut giam
hiéu suat. Cam bién c6 do bén cao, chéng
thAm nuéc va hd tro giao tiép.

Cam bién Anemometer dugc su dung dé
do tdc d6 gio tai khu vyc lap dat, giup danh
gia kha ning 1am mat ty nhién d6i v6i hé
thdng pin mat troi. Toc do gio 1a dir lidéu quan
trong dé phan tich su can béng nhiét va du
doan hiéu sudt van hanh cta hé thong trong
cac diéu kién khi hau khéac nhau.

Cam bién PMS5003, dy 1a cam bién do
bui min, bao gém cac kich co PM1.0, PM2.5
va PM10, giup xac dinh noéng do bui trong
khong khi, mot yeu t6 quan trong anh huong
dén kha nang hap thu anh sang ctia tim pin
mat troi.

Module RTC (Real Time Clock) DS3231
duoc sir dung dé ghi lai thoi gian thuc, gitp
Iuu trit dit liéu chinh xac va dong bo héa thoi
gian cua cac thong sé do luong.
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Man hinh cam ung HMI duogc sir dung dé
hién thj dit liéu theo thoi gian thuc, tao giao
dién nguoi dung dé dang thao tac va theo doi
hiéu suét hé théng. Man hinh nay giap nguol
dung dé dang nhan dién cac thong s6 nhu
dién ap, dong dién, cong sut, va cac thong )
moi truong.

Theé SD duoc str dung dé luu trit dit liéu do
luong theo thoi gian thyc. D li¢u nay s€
duoc luu trlr dudi dang céc tép CSV dé nguoi
ding c6 thé dé dang truy xudt va phan tich
sau nay.

Céc linh kién khac: Ngoai cac linh kién
chinh trén, hé théng con st dung cac dién trd,
tu dién, diodes, va cac linh kién dién tr co
ban khac dé dam bao mach dién hoat dong on
dinh va chinh xac.

2.2. Phwong phap nghién curu

Nghién clru nay ap dung phuong phap
thiét ké va che tao hé thong giam sat dién mat
troi, bao gdm cac bude nhu thiét ké so dd
khéi, 1ap rap phan cung, 1ap trinh phan mém
va thir nghiém thyc té. Phuong phap nghién
ctru duoc chia thanh cac phan sau:

2.2.1. Phwong phdp thiét ké va ché tao
hé théng

Phuong phap thiét ké hé thong tap trung
vao viéc lya chon cac cam bién va vi diéu
khién pht hop véi yéu cau cia nghién ciru.
Céc cam bién duoc lya chon dua trén do6
chinh xac, kha nang tuong thich vai cac linh
kién khac, va chi phi hop ly. H¢ thong duoc
thiét ké voi so 6 khdi bao gom cac khéi cam
bién, khdi xr ly (vi diéu khlen), khdi luwu trix,
va khdi truyén dir lidu.

Cac linh kién duoc két n6i dam bao cac tin
hiéu do luong tir cac cam bién c6 thé duge
thu thap, xtr Iy va luu trit mot cach chinh xéc.
bac bi¢t, viéc su dung phﬁn cing mod
(Arduino va ESP32) gitp giam chi phi va tao
diéu kién thuan loi cho viéc phat trién hé
thdng trong twong lai.

2.2.2. Phwong phdp lip rdp va kiém tra
phan cirng

Sau khi thiét ké hé thong, budc tiép theo 1a
lap rép céc linh kién va két ndi chiing thanh

mot hé théng hoan chinh. Viéc lap rap bao
gom két nbi cac cam bién véi vi diéu khién
qua cac giao thuc nhu 12C, UART, SPI, va
Analog. Cam bién INA219,WCS 1500,ES-
K12, SHT30, DS18B20, Anemometer,
PMS5003, module RTC DS3231, va man
hinh HMI duoc lép dat vao mach va két ndi
v6i vi diéu khién.

Kiém tra phén cing dugc thuc hi¢n theo
ting budc dé dam bao tinh 6n dinh va hoat
dong chinh xac cua h¢ thng. Qua trinh nay
bao gém viéc kiém tra cac tin hiéu dau vaova
dau ra tir cac cam bién, dam bao rang hé
thdng o thé thu thap va xu 1y dir liéu chinh
Xac.

2.2.3. Phuwrong phdp lap trinh phin mém

Phan mém duogc 1ap trinh sir dung ngdn
ngit C/C++ trén nén tang Arduino IDE. Phan
mém chju trach nhiém diéu khién toan bo
hoat dong cua hé théng, bao g@)m viéc thu
thap dit lidu tir cac cam bién, xir Iy va tinh
todn céac thong ) ky thuat, va hién thi dit liéu
trén man hinh HMI. Dt li¢u thu thép duogc
cling duoc luu trit trén thé SD dudi dang tép
CSV dé phuc vu cho viéc phan tich va danh
gia sau nay.

Phan mém ciing thyc hién két ndi voi
mang Wi-Fi qua ESP32 dé truyén tai dir liu
tir hé thong 1én cc nén tang truc tuyen cho
phép nguoi ding giam sat hé thong tr xa
thong qua cac tng dung di dong hoac may
tinh.

2.2.4. Phwong phdp hiéu chinh cim bién
va tinh todan

Dé dam bao d¢ chinh xac cua dit liéu do,
cic cam bién chinh dugc hiéu chinh thuc
nghiém trude khi dua vao khao nghiém. Cac
thuat toan loc nhidu sb ciing duoc ap dung dé
giam tac dong ctia nhiéu moi truong va nhiéu
analog. Burc xa mat troi:

- Birc xa mat troi: dugc xac dinh gian tiép
thong qua viéc do dong ngan mach (Isc) cua
tam pin bang cam bién INA219. Hé sb
chuyén d6i duoc xac dinh thyc nghiém bang
cach so sanh voi thiét bi do birc xa chuin
(Solar Power Meter).
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- Pién ap DC: Di¢n ap dugc do thong qua
cam bién cach ly ES-K12 (output 0—5 V) n6i
vao chan A0. Gia tri duoc loc br:ing cach léy
trung binh 2000 mau

- Dong dién: Cam bién WCS1500 duoc
hiéu chinh theo cong thirc tuyén tinh sau:

(A = Vsensor — Vzero
)= 0.011 )

Trong d6 0,011 1a hé s6 goc theo thong so
nha san xuat. Dé ting do 6n dinh, hé théng ap
dung loc min-max (1001 mau).

- Nhiét @9 va @6 4m khong khi: Cam bién
SHT30 duoc hiéu chinh theo hé sb goc va
offset thuc nghiém: Nhiét do: hé $6 géc=1,0,
offset = +0,3°C; Pd am: hé sb goc = 1,0,
offset = -2,6% RH.

- Cong suét va hiéu suat: Cong suit va
hiéu suét cua hé théng duoc tinh theo cac

cong thuc sau: P(W)=UXI; n(%) =
i X 100

Radiationx A

Trong d6 A = 15,5 m? la dién tich dan pin
khao nghi¢m.

- Nhiét d9 tAm pin: Cam bién DS18B20
duogc st dung dé do nhiét 46 mit trén va mat
dudi cua tim pin. Cam bién dugc dan bang
bang keo bac tai vi tri dai dién.

- Toc @) gi6: Cam bién anemometer 3
canh dugc két ndi voi ngit ngoai vi trén chan
s0 3.

- Bui min (PM1,0; PM2,5; PM10): Cam
bién PMS5003 giao tiép qua UART. Dit liéu
duoc doc theo khung 32 byte, hé théng ap
dung dém nguocl?2 gidy va luu lai gia trj cudi
cung khi khong nhan dugc dir liéu moi.

Bing 1. Cdc thiét bi chudn dé hiéu chinh

STT Thiét bi chuin hiéu chinh Théng s chinh ciia thiét bi
1 Solar Power Meter TM-208 Dai do: 0 — 2000 W/m?, B0 chinh xac +5%
2 Digital Multimeter UNI-T UT89C Do chinh xac DC Voltage: £0.05% + 2 digits
3 Clamp Meter AC/DC Fluke 376 Do chinh xac dong DC: £2% + 5 digits
4 Infrared Thermggz)egeAr GM320 + HT- D6 chinh xéc: +1.5°C +0.5°C
5 Humidity/Temp Meter HT-3006A Nhiét do +0.5°C, 6 am +3% RH
6 Thiét bi do bui chuan (Dust Meter Do chinh xac +5-8%
chuyén dung)
7 Thiét bi do gié chuan (Anemometer Do chinh xac +£2-3%
Calibration Tool)

2.2.5. Phwong phap khdao nghiém

Bo thu thap dir lidu duoc lip dat va khao
nghiém tai cac hé théng dién mat troi &p mai
quy mo néng ho. Qua trinh khao nghi¢m kéo
dai 3 thang dé ghi nhan cac thong s6 vé birc
xa mt troi, nhiét 4o, do 4m, ndng d6 bui, dién
ap, dong dién va cong suit.

D@t liéu thu th3p trong qua trinh khao
nghiém dugc so sanh vai dir liu cia thiét bi
do chuan (Bang 1). Diéu nay giup danh gia
d6 chinh xac cta bd thu thap dir li¢u va kiém
tra kha ning hoat dong ctia hé thong trong cac
diéu kién mai truong khac nhau.

2.2.6. Phuwong phdp phan tich dir li¢u

Sau khi thu thap dit liéu, cac thong s s&
dugc phan tich dé danh gia hiéu qua hoat
ddng cua hé théng dién mat troi. Cac phuong
phap phan tich dir liéu bao gdm tinh toan hiéu
suat chuyén d01 nang luong, danh gia tac
dong cua cac yéu té moi truong dén hiéu suét
hé thdng, va so sanh giita két qua do cta bo
thu thap dir liéu va céac thiét bi do chuan.

Ngoai ra, dit li¢u con dugc phan tich dé
dua ra cac khuyén nghi vé bao tri va stra chira,
gitip t6i wu hoa hiéu suat ciia hé thong va
giam thiéu chi phi van hanh.
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3. KET QUA VA THAO LUAN 3.1. Két qua thiét ké so' do khoi
Cam bién Phu trg: téc dé gio, Cam bién dong/ap Cam bién
[dé &m, PM 2.5/PM 10} | DC (U;1) ] { birc xa ]
I | |
Y4y

[ "
va dd am khéng khi Amomenerter
| 2560 + ESP32

Luu trlr cuc bd SD Két ndi WifildG
Card + RTC Modbus TCP/ MQTT

Hinh 1. So do khoi bé thu dir liéu hoat ddng ciia hé thong dién mdt troi
Arduino Mega 2560: Lam trung tam thu ESP32: Xtr ly két n6i mang (WiFi, MQTT,
thap dir liéu, v6i nhiéu chan I/O (I2C, UART, ThingSpeak). Tich hop WiFi/Bluetooth, hd
SPI, Analog) dé két ndi cam bién. D& lap trg OTA, tiét kiém nang lugng, va kha nang
trinh, hd trg thu vién phong phu, phu hop giai  xir 1y dit liéu thoi gian thuc.
doan thtr nghiém ban dau.

1. Arduino Mega 2560 R3
2 ESP32

3.SHT30

4.DS18B20

5 ACS712

6.Tai

7.WCS-1500

8.Tadm PV 100W

9._Mat troi

10. TAm PV 6V-3W

11. INA219 ( tham chiéu PV
6V-3W dé do birc xa)

12. ESK-12

13. Man Hinh HMI

14. Anemometer

15. PMS5003

16. RTC DS3231

17. Module SD CARD

Hinh 2. So do két néi hé thong
- So' @6 minh hoa kién trac hoan chinh cta +1INA219 (11) do btrc xa (qua tAm pin mit
b6 thu thap dit liéu cho hé thong dién mat trdi  trdi PV 6V/3W tham chiéu hé birc xa dya trén
ap mai. Trung tam l1a Arduino Mega 2560 R3  dong dién Isc va hé sO goc).
(1), két ndi voi ESP32 (2) dé truyen dir ligu + ESK-12 (12) do dién ap DC céch ly.
qua MQTT.H¢ thong tich hop day du cac cam + WCS-1500 (7) do dong dién.
bién: + DS18B20 (4) do nhiét do tam pin.
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+ SHT30 (3) do nhiét do & d6 4m khong khi.

+ PMS5003 (15) do byi min.

+ Anemometer (14) do toc do gio.

+ Ngoai ra con c6 RTC DS3231 (16), SD
Card (17) luu dir li¢u va man hinh HMI (13)
hién thi thoi gian thuc.Panh gia: So do thiét
ké logic, st dung da dang giao tiép (12C,
UART, Analog, Interrupt), dam bao tich hop
t6t cac thong s6 quan trong va dé mo rong.

3.2.Két qua ché tao bd thu dir liéu

Cam bién INA219 duoc st dung dé do
dong thoi dong dién va dién ap cua tam pin
quang dién 6V/3W, tir d6 gian tiép x4c dinh

dong ngan mach (Isc) phuc vu tinh toan birc
xa mat troi. Thiét bi dugc tich hop trong hé
thong thong qua giao tiép 12C, véi chan SDA
va SCL két ndi tuong tng dén chan 20 va 2l
ciia Arduino Mega 2560. Ngudn cdp VCC
(5V) va GND duoc lay tir vi diéu khién, dam
bao chung mass v&i toan b hé thong nham
han ché sai s6 do chénh 1¢ch dién thé. Dit li¢u
do dugc tir INA219 sau do dugc xur Iy va quy
d6i thong qua hé s hiéu chuan di xac dinh
thue nghiém dé dam bao d6 chinh xac cta gia
tri burc xa.

Hinh 3. Hiéu chinh thong 6 birc xa mdt troi

ES-K12 do dién ap DC va chuyén d6i sang
tin hiéu 0-5V. Chdn PWR— nbi GND chung
v6i Arduino Mega 2560, PWR+ cdp ngudn
ngoai 12-24

C va ciing phai chung mass

v6i hé théng. Tin hiéu VO (0-5V) dua vao
chan analog dé xur 1y, con V+ va V— ndi truc
tiép vao hai cuc dién ap can do.

Hin 4. Hiéu hz’nh diéh ap va dong dién cua bo thu
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Hinh 5. Bo thu dir Ziéu va cdc thong s6 hién thi trén bé thu
B0 thu dir liéu sau khi dugc ché tao hoan chinh va két qua hi¢u chinh dugc trinh bay trong
Bang 2.

Bdng 2. Ket qua hi¢u chinh sai so cac cam bién
Thong so0 DP9 chinh

SST  Cam bién Model do luwong xac theo ’Hg >0 Sﬁl 50 sau
, ~ goc/Offset hi€¢u chinh
chinh hing
Birc xa mat Dong ngan He $b a6c =
1 troi ggién PV +INA219 mach Isc — +0.8% ; 1 8g1 +4,5%
tiép) Btrc xa o
bién 4p DC bién 4p DC o H¢ s6 goc =300 o
2 céch ly ES-K12 0- 1500 V +0.5% FS <1.05 +2,8%
H¢ s6 goc =
Dong dién Dong DC 0 o 0.011 V/A o
3 DC WCS1500 ~500 A +1% FS Deadband = +3,1%
0.18 A
Al an A Nhiét do -
4 Nhictdowm - poieps, 55 ~ £0.5°C  Hésbgoc=1.0  +0,6°C
pin +125°C
Nhiét d6 -
Nhiét 46 & 40 ~ o Nhiét do: o
5 Poamkhong  SHT30  +125°C 050 +0.3°C !
khi D¢ am 0- ° D6 4m: -2.6% °
100% RH
PM1.0,
. PM2.5, o A A oo 0
6 Bui min PMS5003 PM10 +10% Hé¢ s6 goc=1.0 +8%
(ng/m?) )
L an Toc do gid o H¢ so goc = 0
7 Toc d6 gi6  Anemometer 0—30 m/s +5% R 75 +5%
3.3. Két qua khao nghi¢m bo thu dit lidu vao hé thong dién NLMT dé

Sau khi b thu dugc thiét ké va ché tao  khao nghiém thuc té. Qué trinh lap dit bo thu
hoan thién s€ duoc kiém tra hoat dong tai phai dam bao: cam bién blc xa ngang tim
phong thi nghiém. Cac sO liéu do dac sé duge PV, gan cam bién nhiét d6 mat sau mo-dun
ddi chiéu va hiéu chinh phu h0'p véi thiét bi bé“lng keo dan nhiét, dit cam bién do toc do
do chudn (Bang 1) trude khi tién hanh lap dat  gi6 ¢ vi tri thoang gio.
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" Hinh 6. Khdo nghiém b6 thu véi hé thong 3 kWp

Két qua khao nghiém nhu sau:

+ Birc xa: Sai s6 trung binh +4,5% twong
duong voi mire sai s6 cho phép cua 16p chuan
B theo tiéu chudn ISO 9060:2018). Sai s6 nay
dugc xéac dinh trong pham vi thr nghi¢m va
khao nghiém thuc té cua nghién ctru.

+ Nhiét d6 méi truong: Sai s +£0,6 °C —
dap ng yéu cau giam sat.

+Dién ap — dong dién: Sai s6 +2,8% so voi
thiét bi do chuan, phi hop véi muc tiéu
nghién ctlru.

- 10000 12
500 4
= 45
'E- 400 1 = 11% —_
2 AR 1PN
5 300+ g 29 g
) gz 4 . a 13-
B 200 [] Birc xa mat tréfi (W/m?) w| £ &
& —#-— Cbng sust (W) Sr¥ |8
g 100- o Higu sudt (%) &
@ —#— Nhiét do (°C)
0 1 1 ! | 6000 -9 L30
13/4/2006 14/4/2026 15/4/2026 16/4/2026 17/4/2026 18/4/2026 19/4/2026

Hinh 7. Biéu d6 su bién thién trung binh trong 7 ngay ciia birc xa mdt troi, cong sudt
phat dién, nhiét do moi truong va hiéu suat hé thong dién mat troi 3 kWp

Nhan xét: Birc xa 1a bién ddu vao chinh va
c6 xu huong dao dong trong khoang ~450—
520 W/m2. Pay la yéu té chi phdi truc tiép
dén cong suat phat ciia hé PV. Ta thay khi birc
xa ting (ddc biét ngay 16-17/4), cong suét
tang tuong ng va dat dinh quanh (~9.8-10
kW). Diéu nay phan anh m01 quan hé tuyén
tinh gitra birc xa va cong suét trong diéu kién
van hanh thyc té.

Tuy nhién, hé khong hoan toan tuyén tinh
tuyét ddi vi co sy tham gia cta yéu t6 nhiét
do. Nhiét 3o dao dong khoang 38—42°C va co
xu hudéng tang vao cac ngay cd buc xa cao.
Dleu quan trong la khi nhiét d¢ tang, cong
suat khong ting tuong Gng ma c6 dau hiéu
chitng hodc giam nhe. Pay 14 biéu hién dién
hinh cua pin quang dién silicon: nhi¢t do tang

lam giam dién ap hé mach (Voc), kéo theo
giam hi¢u suat chuyén doi.

V& hiéu suat, dao dong trong khoang ~10—
12% va khong hoan toan dong pha véi birc
xa. Co thé thay hiéu suit giam nhe & nhimng
ngay nhiét d6 cao, mic du buc xa van ¢ mirc
t6t. Piéu nay ching minh rang hiéu suit hé
khong chi phy thudc vao ning luong du vao
ma con bi chi phdi manh béi diéu kién nhiét
moi trudng va nhiét d6 tam pin.

Tém tai, dit liéu c6 tinh nhat quan cao,
khong xuat hién nhiéu bat thudng 16n, ching
t6 hé do on dinh. Pong thoi biéu do ciing xac
nhan ro vai tro cua nhiét d0 nhu mot yéu tb
gidi han hiéu suét, khong thé bo qua khi danh
gia van hanh hé théng dién mat troi thuc té.
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Hinh 8. Biéu do bién thién birc xa, nhiét d¢ va hiéu sudt (trung binh thang 3/2026)
Dit ligu thuc nghiém cho thay cdc dai lwong birc xa mat troi, cong sudt phat va hiéu sudt
hé thong tudn theo quy ludt bién thién phi tuyén theo chu ky birc xa ngay. Birc xa ting tir
mikc thap buéi sang (<100 W/m? lic 6h00) lén gid tri cwc dai trong khodng 700—-800 W/m?
tai 11h00—13h00, sau d6 giam dan vé chiéu (Hinh 8).
Nhiét d6 tim pin (mat trén va mat dudi) tang Do 4m khong khi dao dong trong khoang
theo buc xa, nhung khi nhi¢t d§ mat trén thm  45-77%, c6 xu hudng giam dan tir sang dén

pin vugt ngudng ~40°C, hiéu suat h¢ thdng
khong con tang theo birc xa ma c6 xu hudng
giam nhe tir ~12% xudng khoang ~11,5%.
Hién tugng nay phu hop véi déc tinh vat Iy ctua
té bao quang dién silicon, trong d6 dién ap ho
mach (Voc) giam theo nhiét do, dan dén suy
giam hiéu sut chuyén doi nang luong.

Tuong (mg, cong suat hé thong tang tir 0
W 1én cuc dai 1450-1500 W, trong khi hi¢u
suat dat gia tri 16n nhat khoang 12% trong
cung khung thoi gian (Hinh 9). Piéu nay
khang dinh mdi quan hé phu thudc truc tiép
giita birc xa va cong suat phat ctia hé PV.

trwa. Khi d0 4m cao (giai doan 6h—8h), cong
suat ting cham do suy giam birc xa hiru hiéu
thong qua tan xa khi quyén. Khi d6 4m giam
vé mirc ~45-55% (11h00—14h00), diéu kién
quang hoc cai thién, twong ung vai giai doan
cong suét dat cuc dai.

Téc d gi6 dao dong tir 1,2-2,25 m/s, ¢6
vai tro diéu hoa nhiét do tAm pin. Sy gia ting
toc do gié vao giai doan chiéu gitip giam tich
nhiét, tir 46 han ché suy giam hi¢u suat do qua
nhi¢t (Hinh 9).

- 1400 ~ 250
 14.00
12.00
- 200 12,00
1000 & —~
> TEU?“ - 1000
so0 ®[ 0= S
p= o r 8.00 o
—&— Hiéu sudt (%) e = o x>
i e P @ 100 F600 o
—— Tdc do gié (m/s) T o <
1 9) <l
—&— D 3m khéng khi(%) 400 0 40 £
# . . ~ 0.50 £
Cong suat (W) 2.00 - 200 @
¢ y Q-
T T T T T T T T T T T T ? -0 =) == @
6:00:00 AM 8:00:00 AM 10:00:00 AM 12:00:00 PM 14:00:00 PM 16:00:00 PM 18:00:00 PM
Thdi gian

Hinh 9. Biéu d6 moi quan hé giita cong sudt phat, hiéu sudt, toc dé gié va dé am (trung
binh thang 3/2026)
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Céc thong s6 PM1.0; PM2.5 va PM10 bién
thién theo hoat dong giao thong va diéu kién
khi twong (Hinh 10): PM1.0: ~20 — 28
pug/m?; PM2.5: ~23 — 44 pg/m?*; PM10: ~33
— 49 ng/md. Néng d0 bui dat cuc dai vao 7h—
8h, sau d6 giam va 6n dinh hon trong khoang
trra. Mdc du byi min c6 kha nang gay suy

20.00

Hiéu suat (%)
8 8

=

giam birc xa thong qua tan xa va hap thu
quang hoc, tuy nhién trong dir liéu thuc
nghiém, anh huong nay thé hién ¢ mirc gian
tiép va khong phai 1a yéu té chi phdi chinh
dén hiéu sut hé PV.

—4— PM1.0 ~ 50.00 ~ 70,00
—— P25 - 70.00
~ 60.00
. i 000 + 60.00

—— Hiéu sudt (%)

-0 ¥ T T T

T | I
6:00:00 AM 8:00:00 AM 10:00:00 AM 12:00:00 PM

T T T ¥ -0
14:00:00 PM 16:00:00 PM 18:00:00 PM

Thdi gian
Hinh 10. Biéu do6 méi quan hé giita hiéu sudt hé thong va nong dé bui PM1.0, PM2.5,

PM10 (trung binh thang 3/2026)

Toém lai, dit liéu cho thay hé thong PV chiu
tac dong dong thoi ctia nhiéu yéu t6 moi
truong: Bure xa tang thi cong sudt tang (quan
hé tuyén tinh); nhiét do tang thi hiéu suat
giam (gidi han vat 1y cia té bao quang dién);

4. KET LUAN

Nghién ctru va ché tao bo thu thap dir liéu
da ching minh hiéu qua trong viéc gidm sat
hiéu suat cta hé thong dién mit troi, dic biét
0 quy md hd gia dinh va doanh nghiép nho.
Hé thdng cho phép theo dai lién tuc cac thong
s moi truong nhu birc xa mat trdi, nhiét do,
d6 4m va ndng do bui, tir d6 hd tro danh gia
va t6i uu héa hiéu suét van hanh cua tAm pin
cling nhu nang cao kha nang quan ly va bao
tri hé thong.

TAI LIEU THAM KHAO
1. International Energy Agency,

Renewables 2024 — Executive Summary.
Paris, France: IEA, 2024.

gi6 tang thi nhiét do giam thi hiéu sut ting
(tac dong gian tiép tich cuc); d6 4m ting thi
btrc xa htru hi¢u gidm thi cong suét giam; bui
min tang thi tdn xa tang thi suy gidm birc xa
hiru hiéu.

Hudng nghién ctru tiép theo tap trung vao
viéc mo rong kha nang cua bo thu dir li¢u dé
g dung cho cac hé thdng dién mat troi quy
md 16n, dong thoi tich hop véi ludi dién
thong minh nham nang cao hiéu qua van
hanh. Bén canh d9, viéc trién khai luu trit dit
liéu trén nén tang dam may va tmg dung giao
tiép khong diy dugc xem 1a cac hudng phat
trién tiém nang gitp tang tinh linh hoat, kha
nang mo rdng va hiéu qua khai thac dir liéu.

2. R. Chidembo, J. Francis, and S.
Kativhu, “Rural Households’
Perceptions of the Adoption of Rooftop
Solar Photovoltaics in Vhembe District,

TAP CHi CONG NGHIEP NONG THON SO 61 21



KHOA HOC - CONG NGHE

South Africa,” Energies, vol. 15, no. 17,
p. 6157, 2022.

3. T. N. Do, P. J. Burke, K. G. H.
Baldwin, and C. T. Nguyen, “Underlying
drivers and  barriers  for  solar
photovoltaics diffusion: The case of
Vietnam,” Energy Policy, vol. 144, p.
111561, 2020.

4. D. C. Jordan and S. R. Kurtz,
“Photovoltaic Degradation Rates—An
Analytical Review,” 2012.

5. R. J. Mustafa, M. R. Gomaa, M. Al-
Dhaifallah, and H. Rezk, “Environmental
Impacts on the Performance of Solar
Photovoltaic Systems,” Sustainability,
vol. 12, no. 2, p. 608, 2020.

6. V. Gupta, M. Sharma, R. K.
Pachauri, and K. N. Dinesh Babu,
“Comprehensive review on effect of dust
on solar photovoltaic system and
mitigation techniques,” Solar Energy,
vol. 191, pp. 596622, 2019.

7. National Renewable Energy
Laboratory, Sandia National Laboratory,
SunSpec Alliance, and the SunShot
National Laboratory Multiyear
Partnership (SuNLaMP) PV O&M Best
Practices Working Group, Best Practices
for Operation and Maintenance of
Photovoltaic  and  Energy  Storage
Systems; 3rd Edition. Golden, CO, USA:
NREL, 2018.

8. A. Hamied, A. Mellit, M.
Benghanem, and S. Boubaker, “/oT-
Based Low-Cost Photovoltaic Monitoring
for a Greenhouse Farm in an Arid
Region,” Energies, vol. 16, no. 9, p. 3860,
2023.

9. N. Rouibah, A. El Hammoumi, A.
Bouttout, S. Haddad, S. Oukaci, A.
Limam, and M. Benghanem, “Smart
monitoring of photovoltaic  energy
systems: An  loT-based  prototype
approach,” Scientific African, vol. 30, p.
€02973, 2025.

- Ngay giri bai: 16/05/2026
- Ngay phan bién: 03/06/2026
- Ngay duyét dang: 08/06/2026

22 TAP CHi CONG NGHIEP NONG THON SO 61



KHOA HOC - CONG NGHE

THE INFLUENCE OF SEVERAL TECHNOLOGICAL FACTORS ON THE
EXTRACTION EFFICIENCY OF ALKALOIDS AND MAACKIAIN FROM

MILLETTIA SPECIOSA CHANP. TUBERS
Do Tat Thuy!, Nguyen Tat Thang!, Le Thu Hang, Bui Thanh Toan!
Chu Le Trang?, Nguyen Thi Thuan?, Vu Thi Huong?

ABSTRACT

This study was conducted to evaluate the influence of several technological factors on the extraction
process of alkaloid bioactive compounds and maackiain from Millettia speciosa Champ. (M. speciosa)
rhizomes, including the influence of: extraction solvent (distilled water, 70% ethanol, 70% methanol; 99%
ethyl acetate); extraction solvent concentrations (ethanol solvent at concentrations of 65, 70, 75, 80, 85, 90%),
ratio of raw material/extraction solvent (1/10, 1/15, 1/20, 1/25, 1/30), extraction temperatures (30, 35, 40, 45,
50°C); extraction time (30, 40, 50, 60, 70 minutes); Number of extractions (I time, 2 times, 3 times).
Ingredients: M. speciosa Champ., grown and cared for according to GACP-WHO standards (in Tam Dao
commune, Phu Tho province). Harvest the M. speciosa roots in the winter season (November 2025) after 2
years of planting. The raw material contains 1,12% alkaloids and 2,5 mg of maackiain/100g dry matter.

The results show that the extraction technology for M. speciosa extract includes the following parameters:
Ethanol solvent, ethanol concentration 80%, material/solvent ratio 1/20; extraction temperature 40°C;
extraction time: 60 minutes; extraction performed twice (first extraction: 40 minutes, second extraction: 20
minutes), ultrasonic extraction (500W power, 20 kHz ultrasonic frequency) yields the highest extraction
results, in which case: The alkaloid content reached 1,01% and maackiain reached 2,25 mg/100g dry matter;
The extraction efficiency reached 90,1%. After harvesting, cleaning, and concentrating the extract, the
resulting M. speciosa extract yielded an alkaloid content of 4,04% dry matter and maackiain of 9,0 mg/100g
dry matter.

The product, made from M. speciosa extract, has a moisture content of 4,52%, The alkaloid content is
4,04% dry matter and maackiain is 9,0 mg/100g dry matter, pale yellow color, characteristic aroma.
Microbiological indicators: E. coli, Salmonella: not detected; Total aerobic bacteria 1,0x10? Cfu/g; Total
number of yeast and mold spores 12 Cfu/25g. The product meets food safety requirements as regulated by the
Ministry of Health.

Keywords: Alkaloids, Maackiain. Millettia speciosa, Southern ginseng, Sam paddles the cat,.

1. INTRODUCTION

Millettia speciosa Champ. (M. speciosa
Champ.) belongs to the genus Millettia,
family Fabaceae. It has other local names
such as Southern Ginseng, Cat's Paw
Ginseng, Mouse Ginseng, etc. The genus
Millettia has more than 200 species
worldwide; in Vietnam, there are 25 species.

In Vietnam, M. speciosa is scattered in
many provinces in the lowlands and midlands
such as Nghe An, Thanh Hoa, Bac Ninh,
Vinh Phuc, Phu Tho, Quang Ninh, Hoa Binh,
etc. [3].

In the world, M. speciosa is found in many
countries in Asia, Africa, Northern Australia,
South and Southeast Asia (China, Indonesia,
Japan, Thailand, etc.). Besides growing wild,

this plant is now also widely cultivated for
medicinal purposes [3].

M. speciosa is a precious medicinal plant.
According to domestic and foreign studies,
M. speciosa root has the following effects:
reducing cough and fever [3]; protecting the
liver, treating anemia [ 11]; reducing bone and
joint pain [3, 11]. M. speciosa contains many
active substances such as alkaloids,
terpenoids, phenolics, and saccharides that
have the effect of protecting the liver,
preventing cough, fighting asthma, and
strengthening immunity [7, 8]. In addition,
some substances in M. speciosa also show
anti-inflammatory, antioxidant, anti-
thrombotic, anti-tumor activity [9, 10];
nourishing and strengthening health [12].
Especially, M. speciosa root has the effect of

1 Institute of Agricultural Engineering and Post-Harvest Technology

2 Hanoi University of Phanmacy
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combating fatigue and is a potential raw
material for the production of health-
protecting foods [12].

Currently, the application of scientific and
technological ~ advancements in  the
cultivation of M. speciosa by farmers, as well
as the number of processing and trading
facilities for M. speciosa, are limited, and
production  remains  small-scale  and
fragmented. Farmers cultivating M. speciosa
have not yet focused on organizing
production and improving efficiency through
local farmers' associations and representative
organizations. The lack of linkages with
businesses supplying inputs and consuming
the product leads to high costs and low
selling prices. Farmers also face many
obstacles in M. speciosa production due to
the high cost of seeds and supplies.

Products processed from M. speciosa are
still limited in variety, lacking high quality
and failing to meet food safety standards.
Most M. speciosa products are produced
manually on a small scale, resulting in
products that lack commercial appeal, do not

2. MATERIALS AND METHODS OF
RESEARCH

2.1. Research materials

Millettia speciosa Champ. (M. speciosa
Champ.) is grown and cared for according to
GACP-WHO standards in Tam Dao
commune, Phu Tho province. The M.
speciosa tubers are harvested in the winter
season (November, 2025).

Harvest the M. speciosa roots two years
after planting, in the early morning (7-9 am)
or late evening (4-6:30 pm); harvest when the
weather is cool, dry, and without rain.

After harvesting, the M. speciosa roots
undergo preliminary processing and selection
(removing roots that are diseased, damaged,
or rotten). The M. speciosa roots are washed
thoroughly with clean water to remove all
soil, sand, and dirt. They are then soaked in
an anolyte solution for 5 minutes, drained,
and the roots are trimmed.

guarantee food safety, are difficult to
preserve, and have a short shelf life. Overall,
the added value of these products remains
low.

The aim of this study is to determine the
extraction method (extraction solvent,
material/extraction solvent ratio, extraction
temperature, extraction time, number of
extractions), the technology for obtaining the
extract of M. speciosa (recovery,
purification, concentration of the extract,
extraction of the extract) and the quality of
the M. speciosa extract. The quality of the
extracted M. speciosa extract with the
parameters selected from the results of this

study will also be evaluated through
physicochemical  indicators  (moisture
content, alkaloid content, maackiain),

sensory (color, odor) and microbiological
indicators. The success of this research will
contribute to improving the livelihoods of
local M. speciosa growers as well as
businesses processing products from M.
speciosa.

The M. speciosa root is dried to a moisture
content of < 10%. Dried M. speciosa roots are
stored in vacuum-sealed PE bags and kept at
a cool temperature (25+2°C).

M. speciosa roots should be stored in a dry,
cool place, away from direct sunlight.

2.2. Research Materials

- Chemicals: Ethanol (C;HsOH); Ethyl
acetate (C3HgO3), Acetonitrile (CH3CN),
Chloroform, Sodium hydroxide, Potassium
chloride, Potassium phosphate monobasic,
HCI, n-butanol, NH3Cl, MgSQO4, Magnesium
sulfate, Maackain standard, TLC thin-layer
chromatography plates, Silica gel 60 F2ss 25,
Plastic sheets (20 x 20 cm), chromatographic
packing material silica gel 60 (40-63 um),
reversed-phase silica gel LiChroprep® RP-
18 (40-63pm) 500 mg 3 ml, and other
analytical chemicals.

- Equipment and instruments: Material
grinder (Vietnam). Vacuum drying oven
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(Memmert, Germany). Vacuum rotary
evaporator (Buechi R-210). Sonic vibra cell
ultrasonic device (USA, ultrasonic frequency
20KHz, power 500W, extraction capacity
200-5000ml).

High-performance liquid chromatography
(HPLC) system (Shimadzu, Kyoto, Japan).
UV 254 nm - 366 nm device (Camag,
Switzerland). Thin-layer chromatography
chamber (Chromatography tank,
Switzerland). Water bath (Memmert,
Germany). Plastic pipettes, rubber bulb for
chemical aspiration, scissors, gloves, masks
and protective clothing,...

2.3. Research Methods

2.3.1. Extraction process of M. speciosa

M. speciosa extract is obtained through a
specific process:

Raw material selection — Pre-processing,
drying, and grinding of raw materials —
Extraction of M. speciosa extract —
Recovery of the extract — Purification of the
extract — Concentration of the extract to
obtain M. speciosa extract — M. speciosa
extract — Preservation of M. speciosa
extract.

Fresh M. speciosa roots are cleaned of
impurities (processed mechanically and
washed), then sliced. The roots are dried by
sun drying or oven drying (moisture content
<10%). The roots are then ground into a fine
powder (then sieved through a sieve with a
mesh size of 2 mm), resulting in a powder
size of 1-2 mm. Quality of dried M. speciosa
rhizome: alkaloid 1,12% CK; maackiain 2,5
mg/100g CK. The finely ground M. speciosa
rhizome was subjected to extraction: solvent
80% ethanol; material/solvent ratio 1/20;
extraction temperature 40°C; extraction time
60 minutes; extraction twice (first extraction
40 minutes, second extraction 20 minutes),
obtaining M. speciosa extract (recovery:
coarse filtration with filter cloth to remove
some impurities; cleaning: using an RO water
purifier; concentration of the extract: using a
vacuum concentrator, to a dry matter

concentration > 40%; obtaining M. speciosa
extract: the extract was stored at a cool
temperature (20+£2°C) or dried to obtain M.
speciosa extract). M. speciosa extract is
packaged in glass jars or vacuum-packed in
tin containers, store in a dry place, away from
direct sunlight.

Within the scope of this paper, we will
only discuss the study of the influence of
certain technological factors in some key
stages such as extraction and harvesting on
the quality of high-quality M. speciosa
extract.

2.3.2. Experimental Method

Fresh M. speciosa tubers were sliced and
dried (moisture content <10%). The dried M.
speciosa tubers were ground into a fine
powder (sieved through a sieve with a mesh
size of 2 mm, resulting in a powder size of 1-
2 mm), stored at a cool, dry, and well-
ventilated place for the experiment.

a) The effect of solvent type on the
extraction efficiency of M. speciosa

The experiment was designed with 4
treatments: distilled water, 70% ethanol, 70%
methanol, and 99% ethyl acetate.

Monitored parameters: alkaloid content,
maackiain, and extraction efficiency.

b) The effect of solvent concentration on
the extraction efficiency of M. speciosa

The experiment was designed with 6
treatments: using ethanol as the solvent at
concentrations of 65, 70, 75, 80, 85 and 90%.

Monitoring parameters: Alkaloid content,
maackiain, and extraction efficiency.

c) The effect of the material/solvent ratio
on the extraction efficiency of M. speciosa

Experimental  design  included 5
treatments: with material/solvent ratios of
1/10, 1/15, 1/20, 1/25, 1/30.

Monitoring parameters: Alkaloid content,
maackiain, and extraction efficiency.

d) The effect of extraction temperature on
the extraction efficiency of M. speciosa
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Experimental  design  included 5
treatments: at extraction temperatures of 30,
35, 40, 45, and 50°C.

Monitoring parameters: Alkaloid content,
maackiain, and extraction efficiency.

d) The effect of extraction time on the high
extraction efficiency of M. speciosa

Experimental  design  included 6
treatments: at extraction times of 30, 40, 50,
60, and 70 minutes.

Monitoring parameters: Alkaloid content,
maackiain, and extraction efficiency.

e) The effect of the number of extractions
on the extraction efficiency of M. speciosa

The experimental design consisted of 3
formulas, with the number of extraction
cycles being: 1, 2, and 3 (cycle 1: 40 minutes,
cycle 2: 20 minutes, cycle 3: 10 minutes).

Monitored parameters: Alkaloid content,
maackiain content, and extraction efficiency.

f)  Recover the extracted liquid,
concentrate the extracted liquid, and obtain
the M. speciosa extract.

- Recovery of the extracted solution: The
extract containing the active ingredients
alkaloid and maackiain was coarsely filtered
using a filter cloth to remove some
impurities, and the liquid portion was
collected.

- Clean the extracted solution: Use an RO
water purifier with a capacity of 32
liters/hour, modified for liquid purification.
The Kangaroo 32-liter/hour water purifier
has 6 different filter cartridges. This device
has been modified to suit the purification of
the extracted liquid by removing the RO filter
and  other  unnecessary  cartridges.
Specifically, only 4 column cartridges are
used. Filter 1: Made of PP fiber with a 5-
micron pore size. Its function is to remove
coarse impurities, heavy metals, etc., larger
than 5 microns. Filter 2: Made of granular
activated carbon. Its function is to adsorb
heavy metals, organic substances, detergents,
and various toxic chemicals. Filter 3: Made
of PP fiber with a l-micron pore size. Its

function is to remove coarse impurities,
heavy metals, etc., larger than 1 micron.
Filter core 4: The material is compressed
porous activated carbon integrated with silver
nanoparticles.

- Concentrate the extracted liquid to
obtain the M. speciosa extract:

+ Concentration of the extract: using a
vacuum concentrator, to a dry matter
concentration of > 40%.

+ Extraction of M. speciosa extract: After
vacuum concentration, the extract is stored at
a cool temperature (20+2°C) or dried to
obtain M. speciosa extract containing
bioactive compounds. Evaluation of the
quality of M. speciosa extract containing
bioactive compounds (color, smell, bioactive
compound content, physicochemical and
microbiological indicators, etc.).

- M. speciosa extract: Light yellow color,
characteristic aroma. The content of
bioactive compounds alkaloid and maackiain
is 1,01% dry matter and 2,25 mg/100g dry
matter, respectively.

- How to preserve M. speciosa extract: in
various types of packaging such as glass jars,
sealed PE bags, etc. The product should be
stored in a dry, cool place, away from
sunlight.

2.3.3. Analytical methods and techniques
used

- Analysis of major saponin components in

M. speciosa using thin-layer
chromatography.
- Analysis of the main saponin

components in M. speciosa using high-
performance liquid chromatography (HPLC).

- Determination of total alkaloid content:
according to NIFC.05.M.111 (Gravimetric
method [6] and the  Vietnamese
Pharmacopoeia V (Volume 2, 2018) [16].

- Determination of maackiain content:
according to Nguyen Thi Hang ef al. (2019)
[17].

- Extraction efficiency (%): H (%) = (m /
M) x 100
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- TCVN 6846:2007, microorganisms in
food and animal feed - Method for detection
and  quantification  of  presumptive
Escherichia coli - Most probable number
counting technique [18].

- TCVN 4884-1:2015, microorganisms in
the food chain - Methods for quantifying
microorganisms - Part 1: Colony counting at
30°C by plate pouring technique [19].

- TCVN 8275-2:2010, microorganisms in
food and animal feed - Methods for

3. RESULTS AND DISCUSSION

3.1. Quality of Codonopsis pilosula raw
material

Millettia speciosa Champ. (M. speciosa
Champ.) was grown and cared for according

quantifying yeasts and molds - Part 2: Colony
counting technique in products with water
activity less than or equal to 0.95 [20].

2.3.4. Statistical Analysis

Experimental results were analyzed using
ANOVA and LSD (5%) to compare the mean
differences between treatments and the
variability between replicates within the
same treatment over time. Statistical analyses
were performed using SPSS 20 software.

to GACP-WHO standards. M. speciosa
tubers were harvested in the winter season
(November 2025) in Tam Dao commune,
Phu Tho province. The quality of the dried M.
speciosa tubers obtained is shown in table 1.

Table 1. Quality of dried M. speciosa root raw material

TT Target name \ Unit of calculation \ Result
A |Sensory
1 |Color of the M. speciosa root Natural ivory white
2 |Scent Natural fragrance
3 [Taste Bland
B |Physicochemical properties
1 [Moisture content % 7.8
2 |Alkaloid % dry matter 1,12
3 |Maackiain mg/100g dry matter 2,5

The quality of the dried M. speciosa root
material is as follows: The root's interior
color is naturally ivory white, with a natural
aroma; moisture content is 7,8%; alkaloid
content is 1,12% dry matter; maackiain
content is 2,5 mg/100g dry matter.

3.2. Influence of solvent type on the
extraction process of M. speciosa extract

The efficiency of three types of extraction
solvents was compared under the following
conditions: water, 70% ethanol, 70%
methanol; 99% ethyl acetace. With a
material/solvent ratio of 1/15, extraction
temperature of 35°C, and extraction time of 40
minutes, the alkaloid and maackiain content
were determined. The experimental results are
shown in table 2 and chart 1.

Table 2. Effect of solvent type on extraction efficiency high bioactive compound content
of M. speciosa

Solvent type Content Extraction efficiency
Alkaloid Maackiain (%)
(%dry matter) (mg/100g dry matter)
Water 0,31°4+0,06 0,67°+0,04 26,9°+0,08
Ethanol 0,57°+0,05 1,26°+0,06 50,5°+0,19
Methanol 0,59%+0,04 1,32%+0,07 52,9°+0,78
Ethyl acetace 0,61°+0,05 1,35%+0,03 54,19+0,41
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*Note: Data in the same column with different capital letters (a, b, c, d) are significantly
different at the 5% significance level. Values represent the mean of 3 replicates + standard

deviation.
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Chart 1. The effect of solvent type on the extraction efficiency of M. speciosa

The results in table 2 and chart 1 show
that: Different solvents used to extract
alkaloids and maackiain from M. speciosa
rhizomes  yield  different  extraction
efficiencies. Water was the solvent with the
lowest extraction efficiency of alkaloids and
maackiain from M. speciosa roots (26,9%).
This was followed by ethanol at 50,45% and
ethyl acetate at the highest extraction
efficiency (54,1%). However, methanol and
ethyl acetate are highly toxic organic solvents
and are therefore unsuitable for extracting
bioactive compounds for wuse in food
processing.

Ethanol provides a much higher extraction
efficiency than water. This is because the
alkaloids and maackiain in the extract of M.
speciosa root, although containing many
mobile glycoside groups, have large
molecular structures, so their polarity is close
to that of ethanol, and therefore they dissolve
better in ethanol. Thus, ethanol is chosen as
the suitable solvent for extracting the active
compounds alkaloids and maackiain.

The results of the study are consistent with
the research of author Nguyen Tan Thanh and
associates (2024) [5] which also selected
80% ethanol solvent to produce total saponin
extract powder from the roots of M. speciosa,
with the saponin content in the extract
powder reaching 37,52%. Zhenyu Zhao and
associates (2017) when studying the
optimization of extracting Flavonoids from
associates by ultrasound also used 80%
ethanol as the solvent for extraction [13].

3.3. The effect of solvent concentration
on the extraction process of bioactively
rich M. speciosa extract.

The extraction efficiency was compared at
6 solvent concentrations: 65, 70, 75, 80, 85,
and 90%. The material/solvent ratio was
1/15, the extraction temperature was 35°C,
and the extraction time was 40 minutes. The
alkaloid and maackiain content were
determined. The research results are
presented in table 3 and chart 2.

Table 3. Effect of solvent concentration on the extraction process of bioactively
rich M. speciosa extract

Solvent Content Extraction

concentration Alkaloid Maackiain efficiency
(%) (% dry matter) | (mg/100g dry matter) (%)

65 0,47°+0,04 1,05°+0,08 42,3°+0,40

70 0,57°+0,02 1,26°+0,07 50,5°+0,57

75 0,63°+0,04 1,40°£0,06 56,2°+0,82
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80 0,7 Sdi0,04 1,68di0,09 67 ,2d:t0,25
85 0,769+0,03 1,709+0,04 68,09+0,06
90 0,65°+0,05 1,44°+0,09 57,7°+0,63

*Note: Data in the same column with different capital letters (a, b, c, d) are significantly
different at the 5% significance level. Values represent the mean of 3 replicates + standard

deviation.
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Chart 2. The effect of solvent concentration on the extraction process of
M. speciosa extract

The results in table 3 and chart 2 show
that: At different solvent concentrations, the
extraction efficiency of bioactive compounds
varies.

The alkaloid content increased from
0,57% dry matter to 0,63% dry matter and
maackiain increased from 1,26 mg/100g dry
matter to 1,4 mg/100g dry matter when the
solvent concentration was 70-75% and
stabilized at a solvent concentration of 80-
85%; then gradually decreased at a
concentration of 90%, with alkaloid at 0,65%
dry matter and maackiain at 1,44 mg/100g
dry matter. The alkaloid and maackiain
content reached their highest levels at an
ethanol solvent concentration of 85%,
reaching 0,76% dry matter and 1,7 mg/100g
dry matter respectively. However, there was
no significant difference between ethanol
solvent concentrations of 80% and 85%.
Therefore, to save solvent and ensure

economic efficiency in the extraction process
of ginseng extract, the solvent concentration
will be chosen as 80% Ethanol.

The results of the study are similar to the
study of Zhenyu Zhao et al. (2017) when
studying the optimization of extracting
flavonoids from M. speciosa by ultrasound
with 80% ethanol as the solvent, yielding
optimal results [13].

3.4. The influence of the raw
material/solvent ratio on the extraction
process of bioactively rich M. speciosa
extract

The extraction efficiency was compared at
5 material/solvent ratios: 1/10, 1/15, 1/20,
1/25 and 1/30. Solvent: 80% ethanol,
extraction temperature: 35°C, extraction
time: 40 minutes. The alkaloid and maackiain
content were determined. The experimental
results are shown in table 4 and chart 3.

Table 4. The effect of the raw material/solvent ratio on the extraction process
of bioactively rich M. speciosa extract

Raw material Content Extraction efficiency
ratio/solvent Alkaloid Maackiain (%)
(% dry matter) (mg/100g dry matter)
1/10 0,57*+0,03 1,27°+0,07 50,8°+0,96
1/15 0,75°+0,02 1,68°+0,03 67,2°+£1,90
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1/20 0,81°£0,04 1,81°£0,04 72,5£0,92
1/25 0,82°40,02 1,82°£0,02 72,8%1,32
1/30 0,81°£0,01 1,83°+0,02 73,1°£1,66

*Note: Data in the same column with different capital letters (a, b, c, d) are significantly
different at the 5% significance level. Values represent the mean of 3 replicates + standard

deviation.
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Chart 3. The influence of the raw material/solvent ratio on the extraction process
of M. speciosa extract

The results in table 4 and chart 3 show that
different material/solvent ratios yielded
different extraction efficiencies of M.
speciosa.

The material/solvent ratio of 1/10 resulted
in the lowest extraction efficiency (50,8%).
The highest extraction efficiency was
achieved at ratios from 1/20 to 1/30 (72,5 -
73,1%). However, at ratios from 1/25 to 1/30,
the extraction efficiency increased only
slightly compared to the material/solvent
ratio of 1/20 (only increasing from 0,33 to
0,52%). Furthermore, statistical analysis
showed that the extraction -efficiency
between the 1/20 ratio and the 1/55 and 1/30
ratios did not differ significantly at the 5%
level. Therefore, a material/solvent ratio of
1/20 was selected for further research.

Nguyen Tan Thanh and associates (2023)
in the process of studying the ultrasonic

extraction conditions of total triterpenoid
saponins and polysaccharides from the roots
of M. speciosa determined the optimal
conditions for extraction as follows: the
solvent used for extraction is water, the
water/material ratio is 38 mL/g, the extract
obtained has a total triterpenoid saponin

content of  1,2540,02 mg/g and
polysaccharide of 7,86+0,03 mg/g [4].
3.5. The effect of extraction

temperature on the extraction process of
bioactively rich M. speciosa extract

The extraction efficiency was compared at
5 different temperatures: 30, 35, 40, 45, and
50°C. The solvent was 80% ethanol; the
material/solvent ratio was 1/20; and the
extraction time was 40 minutes. The alkaloid
and maackiain content were determined. The
experimental results are shown in table 5 and
chart 4.

Table 5. The effect of temperature on the extraction process of bioactively
rich M. speciosa extract

Extraction Content Extraction efficiency
(V] (1)
temperature (°C) = jaloid Maackiain (%)
(% dry matter) | (mg/100g dry matter)
30 0,71°+0,03 1,58%+0,05 63,3%+1,31
35 0,81°+0,04 1,33°+0,07 72,5°+0,92
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40 0,87°+0,05 1,92°40,04 76,8°+1,86
45 0,81°+0,04 1,81°+0,06 72,2541,29
50 0,79°+0,04 1,76°+0,03 70,2°4+0,52

*Note: Data in the same column with different capital letters (a, b, c, d) are significantly
different at the 5% significance level. Values represent the mean of 3 replicates + standard

deviation.
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Chart 4. The effect of temperature on the extraction process of M. speciosa extract

The results in table 5 and chart 4 show
that: As temperature increases, the movement
of molecules increases, the solvent permeates
quickly into the cell membrane, increasing
intracellular pressure. At a certain point, the
cell wall ruptures, releasing substances into
the external environment, leading to
increased extraction efficiency. When the
temperature is increased from 35-40°C, the
extraction efficiency of the bioactive alkaloid
reaches 72,5-76,8%.

The optimal temperature for the extraction
process is 40°C with an extraction efficiency
of 76,8%. This result is also similar to the
research results of Zhenyu Zhao et al. (2017)

when studying the optimization of extracting
flavonoids from M. speciosa by ultrasound at
40°C, which is the optimal temperature for
the extraction process [13].

3.6. The effect of extraction time on the
extraction process of bioactively rich M.
speciosa extract

The extraction efficiency was compared at
5 different time intervals: 30; 40; 50; 60, 70

minutes. Solvent: 80% ethanol;
material/solvent ratio: 1/20; extraction
temperature: 40°C. The alkaloid and

maackiain content were determined. The
experimental results are shown in table 6 and
chart 5.

Table 6. The effect of time on the extraction process of bioactively
rich M. speciosa extract

Extraction Content Extraction
time (minutes) Alkaloid Maackiain efficiency
(% dry matter) (mg/100g dry matter) (%)

30 0,70°+0,05 1,562+0,05 62,3%+1,11

40 0,87°+0,07 1,92°+0,07 76,8°+0,97

50 0,90°+0,04 2,01%+0,12 80,3%+1,75

60 0,93+0,02 2,1%¢+0,11 83,4°t1,81

70 0,92%+0,04 2,07%+0,07 82,9°+0,46

*Note: Data in the same column with different capital letters (a, b, c, d) are significantly
different at the 5% significance level. Values represent the mean of 3 replicates + standard

deviation.
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Chart 5. The effect of time on the extraction process of M. speciosa extract

The results in table 6 and chart 5 show that
the alkaloid and maackiain content increased
with increasing sonication time from 30 to 40
minutes. The highest alkaloid and maackiain
content reached 0,93% and 2,1 mg/100g dry
matter at 60 minutes; the extraction efficiency
was 83,4%. Further increasing the sonication
time to 70 minutes, the alkaloid and maackiain
content tended to decrease, reaching only
0,92% dry matter and 2,07 mg/100g dry
matter. The longer the sonication time, the
more profound the changes in the raw material
caused by the ultrasound waves. Alkaloids
and maackiain are easily decomposed at high
temperatures over extended periods.

Nguyen Tan Thanh and associates (2023)
during the study of ultrasonic extraction
conditions of total triterpenoid saponins and
polysaccharides from the roots of M.

speciosa, determined that the optimal
extraction time was 65 minutes, which
yielded an extract with a total triterpenoid
saponin content of 1,25+0,02 mg/g and a
polysaccharide content of 7,86+0,03 mg/g
[4].

3.7. The effect of the number of
extractions on the extraction process of
bioactively rich M. speciosa extract

The extraction efficiency was compared
at three different extraction times: 1, 2, and
3 (Ist extraction time: 40 minutes, 2nd
extraction time: 20 minutes, 3rd extraction
time: 10 minutes). Solvent: 80% ethanol;
material/solvent ratio: 1/20; temperature:
40°C. The alkaloid and maackiain content
were determined. The experimental results
are shown in table 7 and chart 6.

Table 7. The effect of the number of extractions on the extraction process of bioactively
rich M. speciosa extract

Number of extraction Content Extraction

cycles (times) Alkaloid Maackiain efficiency
(%dry matter) (mg/100g dry matter) (%)

1 0,932+0,02 2,12+0,09 83,4°+1,46

2 1,01°+0,07 2,25%+0,08 90,1°+1,10

3 0,98%+0,01 2,19°+0,11 87,7°+0,93

*Note: Data in the same column with different capital letters (a, b, c, d) are significantly
different at the 5% significance level. Values represent the mean of 3 replicates + standard

deviation.
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Chart 6. Effect of the number of extractions on the extraction process of
M. speciosa extract

Table 7 and chart 6 shows that different
extraction cycles resulted in different
extraction efficiencies of the bioactive
compounds alkaloids and maackiain.

With 1 extraction cycle, the alkaloid and
maackiain content was 0,93% dry matter and
2,1 mg/100g dry matter, respectively; the
extraction efficiency was 83,4%. With 2
extraction cycles, the alkaloid and maackiain
content was higher, at 1,01% and 2,25
mg/100g dry matter; the extraction efficiency
was 90,1%. However, when the number of
extraction cycles increased to 3, the alkaloid
and maackiain content did not increase but
tended to decrease.

Wu et al. (2001) reported that when
extracting saponins from ginseng (Panax
ginseng) using ultrasonic extraction, the
recovery efficiency reached > 90% of total
saponins after 2 extraction cycles. Lin et al.
(2013) also showed that ultrasonic extraction
accelerates the diffusion rate of solutes, so
only 1-2 extraction cycles are needed to
recover most of the ginsenosides, while
reflux extraction requires 3-4 extraction
cycles.

3.8. Product quality assessment M.
speciosa extract

The extracted M. speciosa root is purified
and concentrated to obtain M. speciosa
extract.

The extract containing the bioactive
substances is coarsely filtered through a filter
cloth to remove some impurities, and the
liquid portion is collected. The water is then
purified using an RO water purifier (with 4
filter cartridges). The extracted solution is
passed sequentially through four columns
with four filter cores to purify the solution.

The extracted solution was concentrated
using a vacuum concentrator, with a dry
matter concentration of > 40%. The
concentrated extract is stored at a cool
temperature (20+2°C) or dried to obtain a M.
speciosa  extract containing bioactive
compounds.

M. speciosa extract is preserved in various
types of packaging such as glass jars, sealed
PE bags, etc. The product should be stored in
a cool, dry place, away from direct sunlight.

The quality of M. speciosa extract was
evaluated through the analysis of sensory,
physicochemical and  microbiological
indicators. The results are shown in Table 8.

Table 8. Some product quality indicators M. speciosa extract

TT Target name Unit of calculation ‘ Result
A | Sensory indicators
1 | Color Light yellow
2 | Smell Characteristic aroma
B | Physicochemical indicators
1 | Moisture content ‘ % ‘ 4,52
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2 | Alkaloid % dry matter 4,04
3 | Maackiain mg/100g dry matter 9,0
C | Microbiological indicators
1 | E. coli Ctu/g Not detected
2 | Salmonella Ctu/g Not detected
3 | Total aerobic bacteria Cfu/g 1,0x10?
4 | Total number of yeast and mold Cfu/25¢g 12
spores

The high-quality M. speciosa extract has
a low moisture content of 4,52%; a pale
yellow color, and a characteristic aroma.

The alkaloid content is 4,04% dry matter,
and maackiain is 9,0 mg/100g dry matter.

Microbiological analysis results show that
all microbiological indicators meet food
safety standards as prescribed by the Ministry

4. CONCLUSION

This  study  investigated  several
technological factors in the extraction
process of alkaloid bioactive compounds,
maackiain, from dried M. speciosa rhizomes.
The extraction technology for M. speciosa
extract included the following parameters:
80% ethanol solvent; material/solvent ratio
1/20; extraction temperature 40°C; extraction
time 60 minutes; double extraction (first
extraction 40 minutes, second extraction 20
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THIET KE CHE TAO VA KHAO NGHIEM MAY TU PONG BOC VO
TRUNG GA SAU KHI LUQC
Nguyén Thanh Phong', Nguyén Phi Hung?, Tran Si Luyén?, Lé Anh Duc!
TOM TAT
May tw dong béc vo trieng ga sau khi lude véi ndng sudt thiét ké 500 qud/gic di dwgc tinh todn, thiét ké va
ché tao. Mdy duwgc khao nghiém theo phwong phap bé tri thi nghiém ngdu nhién hoan toan. Cdc chi tiéu ky
thudt danh gia gom ty 1é trimg béc
ldwoc vo, ty 1¢ trieng bi ton thwong, nang sudt va dién ‘nang tiéu thy. Két qua nghién civu thiee nghiém va
xit Iy thong ké thwc nghiém dd xdc dinh dwoc cdc théng sé lam viée ciia mady la khoang cdch va van téc ciia 2
truc lam ddp v trieng cé gid tri lan lwot la A = 45 mm va va = 0,83 m/s; khe hé va van toc gitta cdc cdp truc
béc vé lan lwot la e = 1 mm va vy, = 0,42 m/s. Ty 1 tritng dwoc béc vé la 95%, ty 1é trimg bi ton thwong nho
hon 4,5%, ndng sudt may dat dwoc 590 qud/gio va dién nang tiéu thu cho qud trinh boc vé la 124,3 Wh.
Tir khéa: mdy boc vo ti dong, trimg ga lude, ty 1é béc vo, ty 1 trieng bi ton thuwong, van téc béc vo

A STUDY ON THE DESIGN, MANUFACTURING, AND TESTING OF AN
AUTOMATED BOILED CHICKEN EGG PEELING MACHINE

ABSTRACT

The automated machine for peeling boiled chicken eggs with a design capacity of 500 eggs per
hour was calculated, designed, and fabricated. The machine was tested using a completely
randomized experimental design. The evaluated technical indicators included the egg peeling rate,
egg damage rate, productivity, and electrical energy consumption. The experimental results and
statistical analysis determined the operating parameters of the machine, including the distance and
speed of the two shell-cracking rollers, which were A = 45 mm and va = 0,83 m/s, respectively; and
the clearance and speed between the peeling roller pairs, which were e = 1 mm and vs = 0,42 m/s,
respectively. The egg peeling rate was 95%, the egg damage rate was less than 4,5%, the achieved
machine productivity was 590 eggs per hour, and the electrical energy consumption for the peeling

process was 124,3 Wh.

Key words: automated peeling machine,boiled chicken eggs, egg damage rate, peeling rate,

peeling speed.

1. PAT VAN PE

Tring ga la thyc phim quan trong trong khau
phan dinh dudng nho gia tri dinh dudng cao, gia
thanh hop 1y va dé ché bién. Trimg ga duogc tiéu
thu rong rdi do ngudn cung 6n dinh va phu hop
v6i nhiéu d6i twong. Trimg ga ludc cung cip
protein chat lugng cao cung cac vitamin va
khoéang chét thiét yéu, gop phan tang cuong stc
khoe, ho trg trao ddi chat, tot cho ndo b, thi luc,
hé mién dich, xuwong va rang [1][2].

Cung véi sy gia ting dan sd va xu hudng st
dung thyc pham tién loi, nhu cdu tiéu thy trimg
gd luc ngay cang tang, ddc biét tai nha hang,
khach san, bép an tap thé, truong hoc va khu cong
nghiép. Trimg ga ludc duoc s dung truc tiép
hodc 1am nguyén liéu cho nhiéu san pham ché
bién sdn. Tuy nhién, cong doan bdc vo trimg sau

khi lugc hién van chii yéu thyc hién thu cong tai
céc co s6 nho va vira, dan dén tn nhiéu lao dong,
ning suit thip va khé dam bao vé sinh an toan
thyc pham.

Mic du trén thi tredng d3 xuét hién mot s6 loai
may boc vo tring, song phan 16n cac thiét bi nay
duoc dung trong nhiing nha may 16m, ¢6 gia thanh
cao, két céu phirc tap, dong thoi ty 16 trimg bi v
hoic ton thuong trong qué trinh boc vo con dang
ké, khoang 5% [3].

Trong nhitng nim gan day, mot s6 nghién ciru
da d& cap dén thiét ké va ché tao may boc vo
trimg gia cAm sau khi lugc theo cac nguyén ly
khac nhau. Tuy nhién, cac nghién ctru nay chu
yéu dimg & muc dé xuit md hinh hodc mé ta
nguyén ly, chua c6 thyc nghi€ém danh gia anh
hudng cua théng s6 1am viée dén hiéu qua boc vo

1 Khoa Co khi Cong nghé, Trieong Pai hoc Néng Lam TP. Ho Chi Minh
2Sinh vién, Khoa Co khi Céng nghé, Truong Dai hoc Nong Lam TP. Ho Chi Minh

*Email: leanhduc@hcmuaf.edu.vn
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va mirc d6 ton thuong trimg [4]. Ngoai ra, cac tai
liéu khoa hoc vé boc vé tring ga sau khi lugc con
han ché, dac biét 1a cac nghién curu phuc vu tinh
toan thiét ké va tdi vu hoa thiét bi.

Xuat phat tir thyc tién trén, viéc thiét ké, ché
tao va khao nghiém mdy tu dong boc vo trimg ga
sau khi ludc 1a can thiét va c6 ¥ nghia khoa hoc
cling nhu thyc tién. Nghién ctru nady nhim xay
dung mot may ty dong boc vé trung ga phu hop
v6i cac co sé kinh doanh nho va vira, dong thoi

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

Vit li€u nghién ctru 1a trung ga cong nghiép
sau khi lugc, trung dugc thu hoach tir 1 - 5 ngay
do Cong ty c6 phan Chin nudi CP Viét Nam cung
cap. Trimg c6 duong kinh B = 42 — 50 mm va
chiéu dai L = 52 — 61 mm. M5i thi nghiém st
dung 20 trimg. Quy trinh lude gbém: dun s01 nudc,
b sung giam hodc mubi véi ty 1& 1/2 mudng cho
1 1it nwGe nham tang do gion vo va hd tro boc vo;
cho trimg vao ludc trong 10 — 11 phut, khudy déu
theo mot chiéu trong 2 — 3 phut dé long d6 nim
gitta, sau do vot tring ngdm trong nudc mat
khoang 10 phiit & 1am ngudi trude khi tién hanh
thi nghiém xac dinh cac chi tiéu nghién ctru [5].

Phuong phép tinh toan thiét ké: ap dung ly
thuyét tinh toan may boc vo dé xay dung va xéc
dinh cac chi s6 dong luc hoc ciia may [6]. Tham
khao céc tai liéu chuyén nganh, cong nghé va cac
mo hinh may bdc vo hién dang c¢6 trén thi truong
dé 1am co s& cho viéc tinh toan va thiét k& [7] [8].

Tinh toan thiét ké céc chi tiét may, 4p dung 1y
thuyét tinh toan xich dé xay dyng va xac dinh cac
chi s dong hoc cia co cdu cép trimg [9]. Ap
dung ly thuyét tinh toan thiét ké truyén dong dai
dé xay dung va xdc dinh cdc chi s6 dong luc hoc
cua co cau dap dap vo tring va co cau boc vo
tring ga sau khi ludc [10], [11], [12].

Phuong phap che tao: may duoc ché tao don
chiéc theo cac chi tiét tir ban v& thiét ké. Phan loai
cac chi tiét cAu thanh may dé tién hanh san xudt
don chiéc, cac chi tiét theo tiéu chuén duoc chon
mua trén thi truong.

Cac tham s thong ké nhur gia tri trung binh,
d6 1éch chuin, khoang tin cay dugc sir dung dé
xtt 1y cac két qua thyc nghiém. Kiém tra sy khac
biét cua cac so liéu thi nghiém vé mat théng ké
bang phuong phap LSD (Least Significant
Difference — Gioi han sai khac nho nhét) [13].

Phuong phap do dac: sir dung phuong phap do

tién hanh khao nghiém dé xac dinh cac thong s6
ky thuat va thong s6 van hanh anh hudng dén ty
1€ boc vo, ty 1€ trang bi ton thuong sau khi boc
dugc vo, ning suat va dién nang tiéu thu ciia may.
Két qua nghién ctru s& gop phan cung cap cO sO
khoa hoc cho viéc hoan thién thiét ké va img
dung thuc tién, qua dé nang cao hiéu qua kinh té
trong ché bién tring gia cAm va thac day qua
trinh co khi hoa trong linh vuc ché bién thyuc
pham.

va cach doc tri s6 do theo dang tai li€u cua tirng
loai thiét bi trong tai liéu huéng dan cua nha san
Xuét.

Po truc tiép: cac thiét bi do dac truc tiép sur
dung trong qua trinh thyc nghiém nhu dong ho
do s6 vong quay DT—2235—Contact type Digital
tachometer ctia hang Lutron (Pai Loan), ddy do
2,5 - 99,9 vg/ph, sai s6 + 0,1. Diéu chinh toc do
quay ciia cic truc cong tic bang bién tin ABB
ACS150 cong suat 200 W, 1 pha, dién thé 220 V.
Ngoai ra con ¢ cac thiét bj do khac nhu cén,
ddng hd bam gidy, thude kep... dé do truc tiép
cac thong sd nhu s vong quay céc truc dap dap
tring, truc boc vo, banh coc va goc nghiéng
budng lam viéc.

Po gian tiép:

Tring ga sau khi ludc boc duge vo 1a sb tring
sau khi qua may boc v tring ma lugng vo trung
con lai trén trung < 5% vo tring.

Trang bi ton thuwong trong sb trimg boc duoc
vo 1a sd trimg bi bién dang bé mit hodc bi bé
tring trong lugng trimg boc dugc vé thu dugc.

Ty 18 trimg boc duoc vo: 1 ty sb gitra s6 lwong
tring boc dugc vo va luong trung dua vao boc
v6 ban dau trong mot 1an thi nghiém [3].

¥ =52.100, (%) 1)

Trong do.

n: s6 luong trimg ga sau khi ludc cua 1 1an thi
nghiém, (qua).

a: S6 lugng trimg ga sau khi ludc boc duge vo
khong bi ton thuong, (qua).

c: S6 luong trimg g sau khi ludc boc duoc vo
nhung bi t6n thuong, (qua).

Ty 18 trang bi ton thuong: 1a ty sb giira sd
luong trimg ga sau khi ludc boc duge vo nhung
bi ton thuong trén s6 luong trimg boc duge vo
trong mot lan thi nghiém [3].

¥y = ——. 100, (%) (1)
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3. KET QUA VA THAO LUAN

3.1. Két qua tinh toan thiét ké va ché tao.

Dua trén két qua phan tich, nguyén 1y boc vo
theo co ché dap dap — ma sat dugc lua chon cho
trung ga sau khi ludc do c6 kha nang boc sach vo
t6t, han ché hu hong va lam viéc lién tuc on dinh.
So v6i nguyén ly dap lién tuc, co ciu nay c6 ciu
tao don gian vi chi can cac go G dap dap tao diéu
kién thuan l¢i cho 2 truc boc vé 1am viéc hiéu qua
hon nén giam hién tuong sot vo, d& ché tao, bao
dudng va phi hop véi diéu kién ché bién thuc té
tai Viét Nam.

- Céc dir liéu thiét ké ban dau phuc vu cho viéc
tinh toan va thiét ké dugc do truc tiép thong qua
thuc nghiém:

Kich thudc tring ga sau khi Iude cd6 duong
kinh trung binh 44,90 mm, chiéu dai trung binh
57,63 mm, khdi luong trung binh 60,6 g/qua.

Ngudn dong lyc truyén dong cho may 1a dong
co dién 1 pha.

Ning suat: Q = 500 qua/gio.

7
13/12/ 11/ 10] 09 \og

Hinh 1. Nguyeén ly cdu tao ciia mdy tw dong béc vo  trumg ga sau khi lugc
01- Mang cap liéu; 02-Banh céc; 03-Truc dip 1; 04-Ong dan nuoc, 05-G dap; 06-Cia cap
liéu; 07-Tritng; 08-Mdng hitng vé tritng; 09-Truc béc vé 1; 10-Co cau d& va gitk trirng; 11-Bé
truyén dong dai tron; 12-Hop bao vé dong co; 13-Péng co; 14-Bé truyén dong dai chéo, 15-Truc
ddp vo 2; 16-Truc béc vé 2; 17-Khdp noi.

Nguyén ly 1am viéc: khi dong co (13) hoat
d6ng, bo truyén dai tron (11) dan dong lam quay
cum truc dap dap (03, 15) va cum truc boc vo
(09, 16), déng thoi bom nudc van hanh va phun
nude lién tuc qua 6ng dan (04) trong sudt qua
trinh boc vo. Tring ga sau khi ludc va lam
ngudi duoc dua vao mang cép lidu (01), banh
coc (02) quay theo chu ky dé lay va phan phi
trimg vao budng lam viéc. Céc ranh trén banh
coc gitip trimg trong méang di chuyén tuan ty,
dam bao cép liéu déu. Tai cum truc dap dap, vo
trimg duoc 1am dap & dau nhon, dau ti va bé
mit ngoai nho chuyén dong quay cia cac truc
(03, 15). Cac diém dap G (05) vira c6 nhiém vu

38

Luc boc vo: Fo=3,00 + 3,27 N

Luc de gitr tring: Fa=0,2 N

Puong kinh truc boc vo: do =22 mm

Khéi luong thé tich cua trang: pv
kg/m?.

Hé s ma sat cia trimg ga sau khi ludc so véi
vat liéu la 6ng cao su latex: f=(0,33 - 0,38)

Ti 1€ boc sach y1 > 90%.

Khong 1am hong bé mit tring, ti 16 hong y2 <
5%.

Pam bao vé sinh an toan thuc phérn.

Tring dugc cép lidu lién tuc vao budng boc
v6 nho co cau cip liéu theo nguyén 1y banh coc.
Céc thong s6 co thé diéu chinh khi may lam viéc
bao gdm: thoi gian cap trimg vao budng boc vo,
goc nghiéng budng lam viée (a), s6 vong quay
cdp truc boc vo (nb), sb vong quay cap truc dap
dap (nd) ap suit va luu lugng nudce trong qua trinh
boc vo.

- Két qua xac dinh nguyén 1y cau tao duoc
trinh bay trén hinh 1.

= 520

lam déap vo, vira xoay va van chuyén trimng sang
cum truc béc vo do duge bb tri dang go xodn
nhu canh vit tai. Thoi gian dap dap tuong Gng
voi mdt vong quay cua banh céc. Sau do, triang
duoc dua vao cum truc boc vé (09, 16) quay
nguoc chiéu nhau dé cudn va tach vo trimg da
bi dap, day vo xudng dudi va dua trimg di boc
vo ra ngoai. Nudc phun lién tuc giup qua trinh
boc vo dé dang hon va 1am sach trimg sau khi
boc. Két qua tinh toan thiét ké:

+ Két qua tinh toan thiét ké co cdu cip va phan
phdi trimg vao budng lam viéc dugc trinh bay &
hinh 2. Banh coc phan phdi trimg (5) 1a co céu
trung gian gitta mang cap lidu va co cau boc vo,
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¢6 nhiém vu dua trimg tir ctra cip liéu vao budng
boc vo theo chu ky lam viée. Co ciu nay giip
dam bao qua trinh lam dap va boc vé dién ra 6n

dinh, tranh hién tuong qua tai trong budng lam
440

viéc. Vai tro ctiia banh coc (5) dac biét quan trong
vi giup phan phoi trung déu dan, qua d6 nang cao
ty 1¢ boc vo va dam bao chat lugng san pham.

Hinh 2. Nguyén Iy cdu tao ciia co cdu cdp va phdn phoi trLfng vao buong lam viéc
1-Béng co; 2-Truyén dong xich; 3-Truc; 4- Chi tiét bao vé banh coc; 5-Banh céc; 6-Mang nap
trimg; 7-Ban lé; 8-Co cau d& mdng nap trimg; 9-Chi tiét giGi han goéc nghiéng mang nap trimg;
10-Choét dan huéng.

Két qua tinh toan banh coc cho thy trimg di
chuyén theo phurong ngang tir phéu cép liéu vao
rdnh banh coc, voi bé rong trung binh khoang 45
mm. Do dé, bé rong banh céc duge chon 1a 60
mm va duong kinh 120 mm. Banh céc lam tir
6x10

120

nhya POM, truyén dong bing xich ANSI 25
(bude xich 6,35 mm), cong suat 100 W, téc do
quay 10 vong/phiit; cac thong sb kich thude duoc
trinh bay ¢ hinh 3.

Hinh 3. Cdc thong s6 kich thuée co ban ciia banh coc

Co chu d& mang nap tramg c6 nhiém vy 4o pheu
cap liéu va duoc bé tri dém cao su nhim giam tleng
6n khi 1am viéc. Phia sau co cau c6 khép ban 1€ cho

phép mang nap quay 1én xubng, tao rung dong gitip
65

R

o~ -t
— ~

200

=

55

110

138
100
=
l
|
l

trimg di ’chuyén déu vao ranh banh céc. Co cu
duoc ché tao tir thép CT3 day 1,2 mm; cac kich
thudc chi tiet dugc trinh bay ¢ hinh 4.

Hinh 4. Cdc théng sé kich thuéc co bdn cia co cau d6 mdng nap tni:n_g
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Méng nap trimg c¢6 nhiém vu cip trimg lién
tuc vao ranh banh coc, ddm bao phén phoi deu
vao buong boc vo; dugce ché tao tir inox 304 day

1,2 mm, chua 20 tring, kich thudc thé hién &
hinh 5.

120

12’;

o
o
-

$

330 40[ ']

242

]
(=]

|

200

98

Hinh 5. Céc thong s6 kich thude co ban ciia méang nap trimg

+ Co chu d& va giit trimg trong budng lam viée
¢6 nhiém vu lam cham chuyén dong cua trang
sau khi roi tir banh coc vao budng dap dap va boc
Vo0, tranh trirg thoat ra qua nhanh do géc nghiéng

180

'

cia may. Mic du khong truc tiép tham gia boc
v, co cAu nay dong vai trd quan trong, gitip qua
trinh dap dap va boc vo dién ra hiéu qua va triét
dé hon

-]

140
100

| T

132
90
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o
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Hinh 6. Nguyén Iy cau tao co cau d& va giir trimg trong buong lam viéc
1-Tam huong dong; 2-Tam do trung, 3-Chi tiet gitr trung; 4-Truc do, 5-Co cau ho tro chi tiet
gitt tring.

Nguyén Iy 1am viéc ciia co cdu d& va giit trimg
duoc mé ta nhu sau: khi trimg roi tir banh coc xudng,
trimg ndm trén tim d& (2) va duoc giit boi chi tiét
gilr trimg (3) trong khu vuc dép dap, voi thoi gian
luu ding bang mot vong quay cta banh coc (6 gidy).
Khi trimg tip theo dugc cap xudng, trimg trude do
duoc day sang khu vie boc vo, két hop nude phun
thich hop dé tach vo va thoat ra ngoai. Cac kich
thudc co ban dugc trinh bay & hinh 6.

Truc dap |

+ Két qua tinh toan thiét ké cho thiy cip truc
dap dap doéng vai tro quyét dinh trong viéc lam
dap vo dé hd tro qua trinh boc vo trimg. Hiéu qua
dat dugc khi cac diém G trén truc dugc bé tri theo
dang vit tai v&i bude khong d6i, dong thoi duong
kinh truc ting dan theo hudng ra cira thoat trimg.
Hai truc dap dap va hai truc boc vé quay ngugc
chiéu nhau véi cing van tdc; so dd nguyén Iy
dugc trinh bay ¢ hinh 7 va hinh 1.

Truc dép 2

Hinh 7. So d6 nguyén Iy ddp dép vé trieng va béc vo tricng

40
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Két qua tinh toan cdp truc dap dap vo trung: truc dap dap vo la 0,83 m/s. Cac kich thudc co
truc va go trén truc dap dap duogc chon véi V:cflt ban ctia go dép va truc dap dap vo tring dugce thé
liéu POM, c6 @6 bén cao tir 70 - 80 Mpa. Van toc  hién trén hinh §.

170

170 Z X3
97,5 = 97.5 =z
" 70 y = @45 - 70 L s =
w SRS - . f 1?21 i / E
o = LEE Io] [ T . WY BN | Vol ey >
T30 [ @27 ()T oy o
g L3030 ] 0 30 RS
> 3 \R7.5
= _30_ RS S| .30 A
S P o] 2 R
' = DK== 7h S
72,5 5
True dap vo 1 True déap vo 2 a

Hinh 8. Céc thong sé kich thudc co ban ciia 2 truc ddp ddp trimg.

Cip truc boc vo giir vai trd quan trong trong  hiéu qua lam dap vo trén toan bé mit trimg. Truc
bué)ng lam viéc cuia may. Trén mot truc bo tricac  duge ché tao tir inox 304 va boc cao su latex tu
g dap tai vi tri trimg roi xudng tir banh coc, két  nhién day 2 mm dé ting ma sat. Cac kich thudc
hop véi hai dau nho cua truc dap dap nhiam ting  co ban dugc trinh bay & hinh 9.

268 ‘I:&‘I
163 6 24 18

120 48 1100
1—@ —ePr -
—AD -
182 8o bl;i E’ 6
268 2= SRR
308 _ 308

Tryc boe vo 1 Truc boc vo 2

Hinh 9. Céc thong s6 kich thuée co ban ciia 2 truc béc vo trieng ga sau khi lude.

Két qua tinh toan tong thé cac thong s6 vatly  trimg/gio duge trinh bay trong bang 1 va hinh
cling nhu cac thong sé ky thuat cia may tu dong  10.
boc vo tring ga sau khi lude voi nang sudt 500
Bing 1. Cdc théng s6 mdy tw ddng béc vo trimg ga sau khi luje 500 qua/gio.

Stt  Cac thong sb chinh Ky hiéu va gi4 tri
1 DPuong kinh truc béc vo, db db =22 mm

2 Puodng kinh quét cua Go dap trén truc boc vo, Dg D¢ =34 mm

3 Puong kinh truc dap dap vé triing doan nhé va 16n, dd dd =25 mm, 45 mm
4  Puong kinh quét cua Go dap trén truc dép dép vo triing, Dd Dd =65 mm

5 Sb lugng cap truc boc vo, np np =1 cdp

6 Sb lugng cap truc dap dép vo, nd nd=1cdp

7  Khe ho giita 2 truc boc vo, e e=1mm
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8  Khe ho gitra 2 truc dap dap vo, A A =45 mm
Goc nghiéng ciia may so voi mdp phing ngang, o a>3°
Van toc tiep tuyén tryc boc vo triing, vb vb = 0,42 m/s
Vin toc tlep tuyén tai v1 tri g cua truc dap dap vo trimg, vaa  va = 0,83 m/s
12 Cong suat dong co co cdu cap va phan phdi trimg vao budng Poc= 16 W
lam viéc, Poc
13 Codng suat dong co cho bd phan dap dap va boc vo, P P=100 W
14  Nang suat may, Q Q =500 qud/gio
E
E
‘_
uy
N
vy L

vy

L™ 7 564

258

FUTUT I

Hinh 10. Mady dwoc ché tao va ldp rdp hoan chinh.

3.2. Két qua khao nghi¢m

V6i cac két qua khao nghiém so bo ban dau da
thuc hién, nghién ciru di chon duoc cac thong sé
k¥ thuat tot nhat cho méay tw dong béc vo trimg ga
sau khi lugc nhu sau: khoang cach 2 truc dap dap
trimg A =45 mm; van tdc tai vi tri g0 cua truc dap
dap vada = 0,83 m/s; van tde cua cac truc boc vo vb
= 0,42 m/s; khe hé gitta cac cap truc boc vé e = 1

Bing 2. Két qud khdo nghiém may tw don

mm; goc nghiéng ctia may so véi miat phing
ngang o = 3°. Nghién ctru di xac dinh dugc két
qua ty 18 trimg boc duoc vo y1, ty 18 trimg bi ton
thuong y», ning suit Q va chi phi ning luong
riéng cua may tuy dong boc vé trimg ga sau khi
ludc, két qua duoc trinh bay trong bang 2.

boc vo trung ga sau khi ludc.

Mau n atc a c t Q yi y2 A |
(qua) | (qua) | (qud) | (qud) | (gidy) | (qua/gio) | (%) | (%) | (W.h)
1 20 20 19 1 123 585,4 100,0 5,0 125,0
2 20 18 17 1 132 545.,5 90,0 5,6 127,0
3 20 19 18 1 114 631,6 95,0 53 125,5
4 20 | 19 | 19 0 122 | 592 | 950 | 0.0 | 1225
5 20 19 18 1 121 595,0 95,0 53 121,5
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Trung binh

589,5 95,0 42 | 1243

D6 1éch chuan (sy)

30,7 3,5 2,4 2,3

Dé uoc lugng do bién dong cua ty 18 trimg boc
dugc vo y1 cho qua trinh boc v tring ga sau khi
lugc vé mit thong ké cling nhur ty 1¢ trimg bi ton
thuong y2, ning sut Q va dién ning tiéu thu cua
may ty dong boc vé trirng ga sau khi lude, do 1éch
tiéu chuan thuc nghiém duoc xac dinh theo cong

thire (3):
s= (Ul o

X,: bién s6 1an thi i.
X,: bién sb trung binh cua cac 1an boc vo.
n: s6 mau (sb 1an thi nghiém), n = 5.

Nghién ctru xac dinh dugc:

- b6 léch chuén vé ty 1€ triimg boc dugc va: sy
=3,5%

- D6 1éch chuén vé ty 18 tring bi ton thuong:
sy2=2,5%

- D¢ léch chuan vé nang sudt boc vo trimg ga
sau khi ludc: so= 30,7 qua/gid

- Do léch chuén vé dién nang tiéu thy: sa=2,3
Wh

Do 6n dinh cia cic két qua thi nghiém,
khoang tin cdy (ving phan bd) cua cac chi tiéu
cho qua trinh boc vo tring ga sau khi ludc, dugce
xac dinh theo cong thuce (4):

T —tarm SR =X+t 4)
o: muce y nghla, a=0,05.
4. KET LUAN

Trén co s& ké thira ky thuat boc vo trimg ga sau
khi ludc tir cic mo hinh thue té san xuit, phén tich
céc vu nhuge diém cua cong nghé, thiét bi trong va
ngoai nudc, nghién ctru di thiét ké, ché tao va khao
nghiém may tu dong boc vo triing ga sau khi ludc
va dugc thuc nghiém trén trimg ga cong nghi¢p véi
thoi gian thu hoach tir 1 dén 5 ngay budc dau cho
thay két qua tinh toan thiét ké va thuc nghiém dat
yéu cau va dap tmg dugc ty 1€ trimg boc duoc vo,
ty 16 trimg bi ton thuong va ning suét tir yéu cau
thuc té dit ra.

Két qua khao nghiém so bd di cho thay cac két
qué phi hop véi tinh toan. Cac s liéu thyc nghiém
duoc xir Iy théng ké da xac dinh duoc ché d6 lam
viéc cua may tu dong boc vo tring ga sau khi lude

£ chudn s6 theo tiéu chuan Student tra theo
sé bac ty do (n - 1) va mic y nghia o.
to.os.ea = 2,776

w: s6 trung binh cua chi tiéu.

Nghién ctru xac dinh dugc:

- Ty 1€ trimg boc dugc vo yi:

90.6% = », = 99,39%

- Ty 1é trimg bi ton thuong yo:

129% =y, 27,19%

- Ning suat boc vo trimg ga sau khi ludc Q:

551,5 qua/gio = @ = 627,6 qua/gio

- Bién nang tiéu thu A:

1215 W.h = A=1271W. h

Vi két qua nhu trén thi ty 18 trimg boc duoc
v y1, ty 1¢ tring bi ton thuong y2, ning suit Q
va dién nang tiéu thu cua qua trinh boc vo trang
ga sau khi ludc duoc tinh tir gia tri trung binh cua
cac 1an thi nghiém 1an luot 12 95,0%; 4,2%; 590
qua/gio va 124,3 Wh. Bon chi tiéu quan trong cuia
may tu dong boc vo trung ga sau khi ludc dap
g duoc yéu cau thuc té ban dau dit ra va twong
thich véi thuc té tai cac co s6 ché tao may boc vo
tring ga sau khi ludc ban ra trén thi truong. Nhu
vay, voi may tu dong boc vo trung ga sau khi
ludc da giai quyét duge nang suat, ty 18 trimg boc
dugc vo va ty 1é trimg bi ton thuong dit ra ban
dau.
khoang céach 2 truc dap dap trang A =45 mm; van
tdc tai vi tri g& cua truc dap dap va = 0,83 my/s; van
tdc cuia cac truc boc vo vb = 0,42 m/s; khe ho gilta
cac cdp truc boc vo e = 1 mm; goc nghiéng ciia may
s0 v6i mit phing ngang o= 3°.ty 1€ tring boc duoc
vO y1, ty 16 trimg bi ton thuong y2, ning suit Q va
dién nang tiéu thu cua qua trinh boc vo trung ga sau
khi ludc dugce tinh tir gia tri trung binh cta cac lan
thi nghiém lan luot 14 95,0%; 4,2%; 590 qua/gio va
124,3 W.h

Két qua nghién ctru cho thdy may dap ung tot
yéu cau vé ning suét, chit luong san pham, tiét
kiém ning luong, phil hop véi cac co s san xuat
va kinh doanh quy mé nho, déng thoi cé tiém
nang rat 16n tng dung trong thuc tién.
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MOQT SO KET QUA NGHIEN CUU CONG NGHE VA THIET BI NUOI VA
CHE BIEN DICH GIUN TU PONG
’ Lé Xuan Hao", Tran Hong Thao', Duong Manh Cudng?

TOM TAT

Quy trinh cong nghé nudi giun, cdc yéu té chinh anh hidng dén qud trinh sinh ruong ciia giun nhie: Thire
an cho giun gom phdn bo, ba mia, rau xanh va phu phiam néng nghiép dwoc bam nhdé, tron déu, nhiét @j thich
hop cho nudi giun la 23 + 27°C voi do am thich hop la 60 + 70% va pH thich hop la pH 6.5 = pH7.5. Thiét ké,
ché tao, lap dat dwoc hé thong t dong diéu khién méi triong cho qud trinh nudi giun cé thé gidm sat va diéu
khién tir xa bang dién thoai théng minh hodc mdy tinh théng qua mang internet dap vmg yéu cau cong nghé.

Vé ché bién thit giun, dd nghién ciru dia ra quy trinh coéng nghé thity phan dich giun (sau khi xay nghién
lanh) véi cdc théng sé chinh: Van toc khudy 55 vong/phiit (Ban kinh canh khudy 0.22 m); nhiét @ thity phén
55°C; thoi gian thuy phan 8 gio; do pH moi tru’a‘ng thdyphdn la 7.0.

Da xdy dung dwoc 2 mo hinh nudi giun 300 m? va 200 m’ ap dung ky thuat tien tién, tw dong diéu khién
méi trieong nudi giun cing hé thong ché bién thiyy phan dich giun, diéu khién tw dong. Vé hiéu qua, so sanh
Vi mé hinh cii truée khi tng dung két qua cua de tai, thoi gian nudi giun giam tu 3.5 thang xuong 2.5 thang.
M6 hinh céng nghé nuéi giun 300m> va 200 m? cing ché bién thit giun bang cdc thiét bi tién tién cé thoi gian
thu h6i von la 3 + 5 ndm, khdu hao nha xweong va hé thong thiét bi la 10 nam; ty 1é lgi nhudn rong so véi doanh
thu la 23.6%,; ty 1¢ loi nhudn rong so véi von dau tw la 27.7%.

Tir khéa: Cong nghé nuéi giun; néng nghiép tudn hoan, thiét bi nudi giun tw déng; thiét bi tw dong thiy
phan dich giun.

SOME RESEARCH RESULTS ON TECHNOLOGY AND EQUIPMENT FOR
AUTOMATED EARTHWORM CULTIVATION AND PROCESSING

SUMMARY

The worm farming process, the main factors affecting worm growth include: Worm feed consisting of cow
manure, sugarcane bagasse, green vegetables, and agricultural by-products, all finely chopped and mixed;
the suitable temperature for worm farming is 23-27°C with a suitable humidity of 60-70% and a suitable pH
of 6.5-7.5. The design, fabrication, and installation of an automated environmental control system for worm
farming, capable of remote monitoring and control via smartphone or computer over the internet, meets
technological requirements.

Regarding the processing of earthworm meat, research has developed a hydrolysis process for earthworm
liquid (after cold grinding) with the following key parameters: Stirring speed of 55 rpm (stirring blade radius
0.22 m); hydrolysis temperature of 55°C; hydrolysis time of 8 hours; and hydrolysis environment pH of 7.0.

Two earthworm farming models, 300 m2 and 200 m2, have been developed, applying advanced techniques,
automatically controlling the earthworm farming environment and the automated processing system for
hydrolyzing earthworm liquid. In terms of efficiency, compared to the old model before applying the research
results, the earthworm farming time has decreased from 3.5 months to 2.5 months. The 300 and 200 m2
earthworm farming models, along with the processing of earthworm meat using advanced equipment (results
of the research), have a payback period of 3-5 years, with depreciation of the factory and equipment system of
10 years. The net profit margin compared to revenue is 23.6%, the net profit margin compared to investment
capital is 27.7%.

Keywords: Automatic worm farming equipment, automatic worm meat hydrolysis device; circular
agriculture;, worm farming technology,

I. DAT VAN PE dam tu nhién tur thit giun cung cép cho vat
Nudi giun dé xir 1y céc chét thai tir trong  nudi. Chinh nho nhitng loi ich nay ma nuodi
trot va chin nudi duoc danh gia 1a mot trong  giun duoc 4p dung tir nhiéu nim nay & nhiéu
nhiing bién phap an toan, hiéu qua. Giun xir  nudc trén thé gidi.
1y cac loai chit thai thanh ngudn phan bon Giun dat c6 gia tri dinh dudng, ham luong
hitu co cho cdy trong, dong thoi tao rangudn  protein cao, ddy du 17-18 céac loai axit amin,

Wién Co dién nong nghiép va Cong nghé sau thu hoach;
2Truong Kinh té, Pai hoc Bdach khoa Ha Noi
*Email: haolexuan@yahoo.com
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vitamin va cac nguyén tb vi luong (nhu sat,
kém, dong,...), giau chat chéng 6xy héa nhu
cac chit phenolic, cic enzyme chong Oxy
hoa... Cac san pham tir giun duoc ché bién
va str dung rat pho bién trong chian nudi. Mot
trong cc san pham d6 1a dich giun. Giun 16n
duoc 1am sach rdi ché bién thanh mam giun,
dich giun,.... Thirc an cho gia siic, gia cam
lam tir giun c6 toi 53 — 65% chat dam, 11 —
17% chat dudng bot, 7 — 32% chat khoang va
ham luong chit béo kha cao [1]. Chinh vi vay
viéc thuc hién nhi€ém vu “Nghién ciru cong
nghé va thiét bi nudi va ché bién dich giun ty
déng” nham lam chu cong nghé va thiét bi
trong viéc nudi va san xuat dich giun, bo sung
cho thtc dn chan nudi, tao ra san pham dap
g nhu ciu ciia xa hdi, gop phan hoan thién
h¢ thong thiét bi ty dong nudi va ché bién
dich giun, thic day mo hinh san xuat nong
nghiép tudn hoan hiéu qua 1a vo cung can
thiét va c6 y nghia khoa hoc, thuc tién va xa
héi cao. Dé hoan thanh duoc nhiém vu trén,
nhom nghién ctru da thuc hién dugc cac cong
viée [2]:

- P3 tim hiéu k¥ thuat nudi giun dat, dic
diém chuéng trai nudi cua tung loai giun, vat
liéu thuong dung lam chét nén dé nudi giun
cac gidng giun va dic tinh cua giun giéng.
Céc yéu t6 anh huong dén qua trinh nuéi giun
dét nhu: Nhiét do, do am, syc khi, pH (d6
axit-kiém)... va tinh hinh nuéi giun dat trong
nude va quoc té.

- Pi nghién ctru vé thity phan thit giun,
gidi thiéu enzyme protease, dic diém, co ché
XUc tac, protease noi sinh tir giun.

- P néu ra cac yéu td anh huong dén hoat
tinh x0ic tdc ciia enzyme thily phan nhu: nhiét
do, pH, néng dd co chat va enzyme, chét hoat
hoa va tc ché, thoi gian hoat dong. ..

- Pi tim hiéu so d cong nghé ché bién
dich giun:

Giun thit 2 Ngam, rica sach 2 Xay
nghién lanh (°C < 5; thoi gian) = Thiiy
phan (°C; pH; enzyme; thoi gian) 2 Dich
giun va thu hoi dich giun.

- P nghién ctru vé cac thiét bi nudi va ché
bién giun trong va ngoai nudc.

Nhu vay qua nghién ctru cac tai liéu, két
qua nghién ctru nudi va ché bién mot sd san
pham giun trén thé gii va Viét Nam nhu da
trinh bay ¢ trén va khao sat so bd tai mot )
co sO san xuét, ché bién giun tai Ha Noi, co
mot s6 nhan xét chung nhu sau:

- Nubi giun dit, ngoai viéc xir Iy méi
truong phan trau bo, rac thai hitu co con ché
bién thit giun 1am thirc an bd sung cho chin
nudi véi ham lugng protein cao hon bdt ca va
c6 thé st dung giun dat lam thubc trong
nganh dugc, dong y chita bénh cho con
nguoi.

- Giun dét rat nhay cam v6i moi trudng
nhu anh sang, nhiét do, do 4 am, oxy tang day,
tiéng on.. . va nhét 14 chat lwong thirc 4n can
phai voi do am, ti 1€ C/N, pH, d6 nho hop ly.
Giun thich bong ti, do vdy can phai che
ludng nudi giun. O nudc ngoai, viéc nudi
giun la theo hudng cong nghiép, tu dong,
ning sudt cao. Moi trudng nudi giun dugc
diéu khién voi cong nghé moi nhét, didu
khién tir xa. O Viét Nam, cac nghién clru cho
viéc nudi giun co chat luong va nang suét cao
chua thay nhiéu. Cac nha xuong dé nudi giun
hau hét 1 don gian, chwa ap dung nhiéu cong
ngh¢ moi, dleu khién moi truong nhu nha
nudi trong nam va hoa lan. Trén co so cac
thong tin két qua da nghlen clru vé cong nghé,
thiét bi diéu khién moi truong nudi ty dong,
chung ta hoan toan c6 thé nghién ctru hoan
thién dugc cong ngh¢ nudi giun phu hop va
ché tao, lip rap céc thiét bi, may moc ty dong
cho nudi giun.

- Ché bién dich giun c6 ham luong protein
téng sb cao nham bao quan duoc 1au, d& van
chuyén 1am nguyén liéu bd sung cho thic in
chian nudi, thuc ddy nghé nudi giun va phat
trién nganh chin nudi ndi chung ¢ Viét Nam
1a can thiét. Sir dung enzyme protease dé thity
phan thit giun s€ tang hi¢u qua qua trinh thuy
phan thit giun, tao cac san phim moi chira
ham luong protein hoa tan cao hon, dé hap
thu cho vat nuoi.

46 TAP CHi CONG NGHIEP NONG THON SO 61



KHOA HOC - CONG NGHE

- Hé thong cac thiét bi thity phan trong
cong nghiép la da dang, tuy nhién can nghién
clru tinh toan thiét ké, ché tao, lura chon va ap
dung tot cho timg mo hinh san xuit. Can

II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Pi twong nghién ctru

Giun gidéng (chung Eisenia fetida); giun
thit; hé thong thiét bi diéu khién méi trudng
nudi giun ty dong; hé thong thiét bj thuy phan
dich giun.

2.2. Trang thiét bj

Thiét bi, dung cu trong phong thi nghiém
phuc vu thiy phan thit giun cua Vién Co dién
nong nghiép va Cong nghé sau thu hoach.

2.3. Phuong phap phéan tich

Ap dung céc phuong phép phan tich phd
bién hién nay c6 lién quan ndi dung nghién
citu nhu: Ty 1€ ting trudng giun
(mg/con/ngay); Hiéu suat thuy phan (%) =
N/No x 100; Hoat do enzyme alcalase dugc
xac dinh theo phuong phap Anson cai tién
(1938); Ham lugng protein tho theo %, Wy =
6,25 x Wy

2.4. Phuong phap nghién ciru chung

- Str dung phuong phap két hop nghién
ctru 1y thuyét va nghién ctru thuc nghiém;

III. KET QUA VA THAO LUAN

3.1. Hoan thién quy trinh nuéi giun,
thiét ké, lwa chon, lip dit hé thong thiét
bi nuoi giun tw dong

3.1.1. Hoan thién quy trinh cong nghé
nuoi giun (chung Eisenia fetida) qui mo
200m* = 300m?

Dé tai da tién hanh cac thi nghiém xéac dinh
diéu kién ti wu ciia cac yéu t6 anh huong dén
tdc do ting truong cia giun gdm: cong thirc
thire 4n, nhiét do, do 4m, do pH méi trudng
sdng cua giun dé dua vao diéu khién tu dong,
duoc thé hién trén hinh 1.

TAP CHi CONG NGHIEP NONG THON SO 61

nghién ctru tinh toan, lap dit hé thong diéu
khién, san xuat tu dong cho ché bién dich
giun.

- Phuong phéap nghién ctu thuc nghiém
don yéu tb;

- Phuong phap danh gia, phan tich cac yéu
t6 anh huong cua nguyén vat liéu dau vao,
yéu td cong nghé anh huong dén qua trinh
nudi, ché bién dich giun va yéu ciu chat
luong, sb lugng san pham dau ra;

- Lap so d6 méu cho qua trinh nghién ctru
trong phong thi nghiém va thyc tién tai co s¢
san xuat. Cac thi nghiém duoc thuc hién véi
muc do 1ap lai it nhat 3 1an;

- Quy trinh cong nghé dugc thir nghiém,
hi€u chinh ¢ trong phong thi nghiém, quy mo
pilot va cudi cung 13 c6 thé ap dung & quy mod
san xuat.

- DP6i voi cac may moc, hé thong thiét bi
ap dung phuong phép tinh toan, thiét ké vé
trén phén mém AutoCad, Inventor; Phuong
phap thlet ké diéu khién tu dong logic bang
phan mém 1ap trinh PLC két ndi man hinh
HMI, hién thi cai dat gia tri cac tham so trang
thai hoat dong cac thiét bi. PLC giao tiép Vi
smartphone qua internet.

Két qua nghién ctru di xac dinh cac yéu tb
anh huong dén sy sinh trudng cta giun:

- V6i thite dn nudi giun, dé tai da ché tao
dugc may dé ché bién bam nghién trén rau
xanh, phan bo vdi ty 1€ 50% phan bo va
50% rau xanh, phu phim nong nghiép dat
kich thudc tir 3 + 5 mm theo yéu cau cong
nghé thirc 4n nudi giun (Bang doc quyén
sang ché s6 38898) [3].

- Nhiét do moi truong nudi giun: 23 -
27°C;

- P6 4m mdi trudng nudi giun: 60-70%;
b6 pH: pH 6,5 -7.5.
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Nguyén vit li¢u
(Nudi giun)

Phéi tron nguyén liéu va ché bién
(50% phan bo + 50% phu pham NN - ba mia,
rau xanh, co...)

A 4

Nudi giun . .
(23-27°C; pH 6,5-7,5; W: 60-70%; 75 ngay) (¢ Giun giong

Tach san phim Phin giun

Giun thit

Hinh 1. So do quy trinh céng nghé nudi giun
3.1.2. Tinh todn, thiét ké, lwa chon, cic trén so d0 quy trinh cong nghé nudi giun hinh
thiét bi diéu khién va thiét bi chdp hanh ciia 1 voi so d6 nguyén Iy thé hién trén hinh 2.
hé thong thiét bi méi trwong nuéi giun twr  Cac thong s6 duge diéu khién, thiét 1ap trén
dong man hinh HMI két ndi PLC giao tiép véi
Hé thong thiét bj moi truong nudi giun ty  smartphone qua internet [4].
dong dugc tinh todn, thiét ké va lép dat dua

Man hinh |
(HMI)
A

Smartphone

v

Y

PLC

(G6 modul analog input)
Bat quat Batbom  Batquat

' ' ' b

Cam bién Cam bién Quat Bomnwéc | Quat
(Analog/RS485) | |(Analog/RS485) lam mat caoap || caodp

! f ! ' vy

T 1uén B0 am Nong do oxy Thong khi | \Phun mural | Dau phun
g [udng tang day, pH chudng trai hat nho khi

! ! ! ! vy

Ludng nusi giun

Hinh 2. So do nguyén Iy lam viéc hé thong diéu khién méi truong nudi giun
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3.2. Nghién ctru hoan thién cong nghé,
nghién ciru thiét ké, ché tao, lra chon
thiét bi san xuit dich giun tw dong ning
suit 500 kg giun twoi/mé

3.2.1. Hoan thién cong nghé thuy phdin
thit giun bang enzyme

Nghién ctru phuong phap xu ly nguyén
liéu giun; Nghién ctru ché do thuy phan dich
giun bang enzyme; Nghién ctru Iya chon diéu
kién thu hdi, tao ché pham dich giun giau axit

amin va phuong phap bao quan san pham;
Anh huong cua loai bao bi; Nghién ciru xac
dinh diéu kién bao quan ché pham dich giun
thity phan (Diéu kién bao quan ¢ nhiét thuong
dugc chon cho bao quan ché pham dich giun
thuy phan); Panh gia chit lugng ché phim
dich giun thuy phan sau 06 thang bao quan &
nhiét 46 thuong; Dé xuét quy trinh cong nghé
san xuat dich giun giau axit amin, quy mo
500 kg giun twoi/mé trén hinh 3.

Nguyén liéu
(Giun furoi)

Xit Iy nguyén liéu
(Rwra sach; Dong lanh < 0°C; Xay
nhuyén < 5°C)

:

Thiiy phin giun
(55°C; pH 7.0; 55 v/ph; 8 gi®)

Enzyme Alcalase
(0.15%)

|

Axit sorbic
(0,05%)

Tao ché phim dich giun thiy phan
(nhiét d6 phong)

A

Bén chita, dong goi

Thanh pham. |

Hinh 3. So do quy trinh cong ngh¢é san xudt dich giun giau axit amin

3.2.2. Nghten ciru thiét ke, che tao, lua
chon hé théng thiét bi sin xudt dich giun
tw dpng, cong sudt 500 kg nguyén ligu giun
twoi/mé

Sau qué trinh tinh toan thiét ké, dé tai da
xéc dinh duoc mot s6 thong sb chinh cua thiét
bi thuy phan diéu khién tu dong trén man
hinh HMI nhu sau:

Thé tich bon chtra dung dich V = 0,75 m?;
Cong suat dong co khudy N = 1,5 kW; S6
vong quay truc khudy n = 40-70 vong/phut
(Tuy nhién trong qua trinh nghién ctru cong
nghé thiét bi nay co lap bién tan diéu khién
tdc do tir 10 - 200 vong/phiit); Ban kinh canh
khudy 1 = 0,22 m; Nhiét do lam viéc cia thiét

bi 40 - 100 °C; Chiéu day than thiét bi, day
thiét bi & = 1.5 mm; Ban kinh than thiét bi r,
= 0,44 m; Chiéu cao téng thé h=2 m; Cong
suat gia nhiét Q; - 24 kW.h.

3.2.3. Tinh todn, thiét ké, lva chon cdc
thiét bi diéu khién va thiét bi chap hanh
ciia hé thong thiét bi thity phén thit giun ti
dong, cong sudt 500 kg nguyén liéu giun
twoi/mé

a) hé thong thiét bi dién - diéu khién thiét
bi thuy phan thit giun

* So dd nguyén 1y diéu khién cac thong sb
trong qua trinh thuy phan thit giun dugc trinh
bay trén hinh 4.
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Man hinh
(HMI)
F 3
A 4
PLC
~ (C6 modul analog) , ,
T°C Bat/tat nhiét pH Bom  Toc d§ khuay
Diéu khién SSR va Chuyén ddi contactor| | Bién tn
T Contactor ANALOG
ToC . Do pH Bom diéu| | Dong co
nguyén liéu Thanh nhiet nguyén liéu chinh pH khuay
A ¢ A ¢ ¢
Thung thay phan

Hinh 4. So d6 nguyén 1y lam vigc h¢ théng diéu khién may thity phdn .
Yéu cau diéu khién va cong suat lap dat ciia cac thiét bi thuy phan dich giun gdm co cac

thanh phan chinh nhu trong bang 1.

Bing 1. Yéu cdu diéu khién va céng sudt ldp ddt may thuy phan thit giun

TT | Thiét bi Cong suét, KW | SL ;‘;‘l‘ cau dicu khicn va dién
1 Pong co khudy 1,5 kW (3P) 1 | Piéu chinh tc d6 vo cap
- Gia nhjét bang dién dugc chia
. a X lam 2 cap;
2 Gia nhiét gian tiep 24 kW (1P) 1  Dai nhiét do didu chinh: 50 =
55°C.
3 Bom hoa chét diéu chinh pH 0,2 kW (1P) 1 Dinh lugng theo thoi gian
Tong cong suit lip dit: 25,7 kW

b) T hiét ké, tinh todan mach dong luc, diéu
khién va lya chon cdc thiét bi thira hanh

Téng cong suat lap dit cua thiét bi thuy
phan thit giun 1a 25,7 kW. May duogc phan
thanh hai nhom chinh: Nhom céc thiét bi
dong luc (Thiét bj khudy va thiét bi gia nhiét
bang dién) va nhom cac thiét bi diéu khién
(PLC, HMI, SSR, bo diéu khién t°C, diéu
khién pH, v.v...)

* Co so tinh toan thiét ké mach dién

Céng thirc chung tinh todn cdc théng sé
cua dong co dién:

P, = \/KU im-L i -COSON

* Tinh toan, lya chon thiét bi doéng cit va

thiét bi bao vé may thuy phan thit giun diéu

50

khién PLC trong hé théng thuy phan dich
giun dua trén cac thong s6 da tinh toan & trén.

3.2.4. Ché tao hé thong thiét bi sin xuit
dich giun,néng sudt 500 kg nguyén li¢u
giun twoi/mé

St dung cac may cudn ton, tién, phay, cac
may cit ton, may han tig, han mig dé ché tao
cac chi tiét cua thiét bi.

Dé tai di dua ra quy trinh cong nghé va ché
tao ra cac by phan ctua thiét bi, lép ghép thanh
thiét bi hoan chinh.

3.2.5. Ldp ddt vin hanh hé théng thiiy
phdn dich giun

Pa lap dat thiét bi va van hanh tai 2 mé
hinh san xuat, thé hién trén hinh 5, hinh 6 va
hinh 7.
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3.3. Két qua xiy dung 2 mé hinh trén 2
viing chiin nudi bo trong diém ciia Ha Noi
3.3.1. Xdy dwng mé hinh nuéi gmn tw

djng va ché bién giun quy mo 300m’ lam

nguyén ligu dé sin xudt thirc dn chin nuéi
V6i cac két qua nghién ctru dat duoc & cac

muc 3.1 va 3.2 ¢ trén, Vién Co di€n ndng

nghiép va Coéng nghé sau thu hoach da két
hop véi HTX nong nghiép va dich vu thuong
mai Hiép Thu (Thon Phu Pong 2, xa Phu
Pong, TP. Ha Noi) dé trién khai xay dyng mo
hinh nuéi giun tu dong va ché bién giun quy
mo 300 m? 1am nguyén liéu dé san xudt thirc
an chan nuoi, hinh 5 va hinh 6.

Hinh 5. H¢ thong thiét bi diéu khién moi truong muoi giun ~ Hinh 6. Hé thong TB thuy phdn

3.3.2. Xdy dung moé hinh nudi giun quy
mo 200 _m2

@ @&M&#Awﬂ

noo

H-g

IV. HIEU QUA KINH TE VA KHA
NANG UNG DUNG

Két qua xay dung mo hinh san xut trong
thyc té tai 2 dia diém lya chon, dé tai di so
b6 tinh toan hiéu qua kinh té nhu sau: Thoi
gian thu hoi vén 1a khoang 3+5 nam, khiu
hao nha xudéng va hé thong thiét bi 1a 10 nam;
ty 1¢ lgi nhudn rong so véi doanh thu Ia
23,6%; ty 1é loi nhudn rong so v&i von dau tu
1a 27,7%. Khi so sanh véi mo hinh cii trudce
khi tmg dung két qua ctia dé tai (mo hinh 300

Dija diém: Trang trai hiru co Hoa Vién,
Thon Duc, xa Thach Th“[, TP Ha Noi1

Hinh 7. Hé thong thiét bi nudi giun tai mé hinh 200 m?

m?), thoi gian nudi giun giam tir 3,5 thang
xudng con 2,5 thang.

Vé kha ning ung dung, ngoai cac don vi
mg dung theo dé tai nhu HTX nong nghiép
va dich vu thuong mai Hi¢p Thu va Trang trai
hitu co Hoa Vién, dé tai con ky hop dong
cung cap hé thong thiét bi va cong nghé ché
bién thtc an va diéu khién méi trudng nudi
giun quy md 500 m? véi Cong ty C6 phan san
Xuét va thuong mai GeenCoop Viét Nam. Hé
thdng duogc thiét ké theo cac quy mo khac

TAP CHi CONG NGHIEP NONG THON SO 61 ol



KHOA HOC -

CONG NGHE

nhau nhu: hd gia dinh, trang trai, HTX, cong
ty... H¢ thong cling c6 thé tach thanh 2 modul
nudi va ché bién riéng biét dé dé dang tiép

V. KET LUAN

1. DBa hoan thién quy trinh cong ngh¢ nuoi
giun thiét ké, 1ap dat hé thong thiét bi nuoi
giun tu dong (chung Eisenia fetida) qui moé
200+300 m? bao gém:

- Piéu kién t6i vu && mo hinh nudi giun dat
dat nang sudt va hiéu qua cao: Thirc dn cho
giun c6 thanh phan 13 phan bo va ba mia, rau
xanh véi ty 18 phéi tron 1a 50% phan bo va
50% ba mia va rau xanh va mot s6 phu pham
nong nghi¢p; Nhiét do thich hop cho nudi
giun 13 23 — 27 °C; Po am thich hop cho nudi
giun 1a 60 — 70%; pH thich hop cho nu6i giun
lapH 6,5-7,5.

- Tinh todn, thiét ké, lya chon, cac thiét bi
diéu khién va thiét bi chap hanh cua hé thong
thiét bi méi truong nudi giun ty déng quy mod
300 m?.

KIEN NGHI

Tép trung nhan rong mé hinh c6 diéu khién
mdi truong nudi giun ty dong, ky thuat cao
gop phan xtr 1y tot méi trudng dau vao, tin
dung phe phu phim nong nghlep, két hop ché

TAI LIEU THAM KHAO

1. Nguyén Vin Bay. “Nghién ciru san xuét
va st dung giun dat (Perionyx excavatus) lam
thirc an bd sung cho ga dé gop phan nang cao
hi€u qua nudi ga tha vuon ¢ nong hd”. Ludn
dn tién si, Truong Pai hoc Néng Lim
TP.HCM: 178, 2002.

2. Lé Xuan Hao, Nguyén Pirc Vinh, Tran
Hong Thao, Nguyén Thi Hoai Tram, Nguyén
B4 Tan va CS (2023), Nghién ciru phat trién
cong nghé va ché tao thiét bi phuc vu cho
nudi va san xudt mot s6 ché pham tir giun lam
nguyén liéu cho thirc an chan nudi, Dé tai

- Ngay nhan bai: 04/05/2026
- Ngay phan bién: 01/06/2026
- Ngay duyét dang: 03/06/2026

can nhu cau va quy mo cua tung don vi dau
tu.

2. Pa nghién ctru hoan thi¢n qui trinh cong
nghé va nghién ctru thiét ké, ché tao hé thiét
bi san xuat dich giun ty dong cong suit 500
kg nguyén li€u giun tuoi/mé.

3. ba xay dung 2 md6 hinh nu6i giun trén 2
vung chian nudi bo trong diém cia Ha Noi
theo md hinh nong nghiép tuan hoan, bao
gom:

* Da xay dung mo hinh nudi giun ty dong
va ché bién giun quy moé 300 m? lam nguyén
liéu dé san xuét thirc an chan nudi tai HTX
nong nghi¢p va dich vu thuong mai Hi¢p
Thu, thén Phi Pong 2, xa Phi Pong, TP. Ha
NOoi.

* Pa xay dung mo hinh nudi giun quy mo
200 m? tai Trang trai hitu co Hoa Vién, Thon
Duc, xa Thach Thét, TP. Ha Noi.

bién cac san pham tir nudi giun trén cac thiét
bi tu dong theo két qua nghién ciru, dat hiéu
qua kinh té cao, phit hop xu huéng san xuat
nong nghiép xanh, tuan hoan khép kin hién
nay.

Nghién ctru khoa hoc cép TP. Ha Noi, M4 s6
01C-06/2020-3.

3. Bang doc quyén sang ché s6 38898, My
ché bién thirc an nudi giun tir chat thai hiru
co, Chi bang doc quyén: Vién Co dién nong
nghiép va Cong nghé sau thu hoach, Céc tac
gia: L& Xuan Hao, Nguyen Bach Xuyen
Pham Nguyen Minh Hiéu.

4. Tran Hong Thao, Pham Anh Tuan,
Nguyén Ptc Vinh va CS, Nghién ciru img
dung cong ngh¢ va hé thong thiét bi sdy go
rieng trong bang bom nhi¢t chan khong, dung
tich 20m* gé/mé, Dé tai trong diém cap B
ctia Bo Nong nghiép va phat trién Nong thon.
Ha Noi, thang 12 nam 2020.
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NGHIEN CUU TiNH TOAN THIET KE VA CHE TAO CUM DAO XOAN

LIEN TUC TREN MAY PHA LUC BINH
Lé& Thanh Son'2 Nguyén Cong Nguyén?*, Vii Viét Toan?, Nguyén Nhu Nam?

TOM TAT

Xudt phat tir han ché cia cdc dang dao cdt truyén thong truée déc tinh phire tap cia luc binh, nghién ciru
thiét ké va ché tao cum tréng dao xodn lién tuc nham giam va ddp, phan bé déu luc cat va tang do én dinh.
Cdc théng s6 kj thudt dwoc tinh todn thiét ké lam co sé khai trién bién dang dao tir phéi phang phuc vu ché
tao. He thdng dvoc duoc lcfp rap va thyc nghiém so bo tai diéu kién bé thir va trén song Vam Co Tdy, Tay
Ninh. Két qud thuc nghiém cho thd'y hé théhg lam viéc on dinh, dat hiéu sudt cao, giam rung dong, han ché
qud tdi va dap vmg tot yéu cau bam phd luc binh mdt do cao (25 kg/m?) ¢ dai téc d¢ quay 300 +
350 vong /phit véi bé rong cdt phd 2,6 m cho kha nang cdt pha luc binh véi kich thuée luc binh dau ra <
10 cm. Nghién citu la co sé cho viéc hoan thién thiét ké va chudn héa théng sé kyj thudt khi irng dung trén cac
cau hinh mdy phd luc binh khdc nhau.

Tir khéa - Dao xodn lién tuc, mdy phd luc binh, trong dao cdt pha luc binh, xir 1y luc binh.

DESIGN, STRUCTURAL ANALYSIS, AND FABRICATION OF A CONTINUOUS
HELICAL KNIFE ASSEMBLY FOR A WATER HYACINTH SHREDDING MACHINE

ABSTRACT

To overcome the dynamic limitations of conventional cutting mechanisms when dealing with the complex
mechanical properties of water hyacinths, this study proposes the design and fabrication of a continuous
helical knife drum assembly. This configuration aims to minimize impact loads, achieve a uniform distribution
of cutting forces, and enhance overall system stability. The technical parameters were calculated to establish
a theoretical basis for developing the helical blade profile from flat steel stock for manufacturing purposes.
The system was subsequently assembled and subjected to preliminary experiments both in a controlled testing
tank and under actual operating conditions on the VamCo Tay River, Tay Ninh province. Experimental results
demonstrated that the system operated with high stability and efficiency, significantly reduced vibrations, and
effectively prevented overloading. Operating at a rotational speed range of 300 < 350 rpm with a working
width of 2,6 m, the equipment successfully fulfilled the requirements for shredding high-density water hyacinth
mats (25 kg /m?), producing an output biomass size of < 10 cm. This study provides a crucial foundation for
refining the design and standardizing the technical parameters for application across various water hyacinth
shredding machine configurations.

Keywords - Continuous helical blade; water hyacinth shredding machine; water hyacinth cutting drum,
water hyacinth treatment.

PAT VAN PE

Luc binh (Eichhornia crassipes) 1a loai
thuc vat thuy sinh ngoai lai xam hai c6 tde do
sinh trudng cuc nhanh. Lyc binh dé dang phat
trién va tao thanh cac mang két khéi 10n che
kin mat nudc, 1am suy gidm nghiém trong h¢
sinh thai va can tr¢ giao thong thuy [1, 2].
bac biét tai hé théng song Vam Co Dong,

Vam Co Tay va céc kénh rach thuc tinh Tay
Ninh[3], su bung phat ctua lyc binh dang la
mot van d& quan trong can dugc giai
quyét[4]. Hang nim c6 hang triéu mét vudng
mat nudc bi luc binh bao phu day dac, gay
ach tic dong chay, can tré luu thong hang hoa
va lam tang chi phi truc vét, khoi thong. [4,
5].

' Truong Pai hoc Cong nghé Ky thudt TP.HCM, Viét Nam
2 Céng ty TNHH MTV Déng Xa Lan Nguyén Hong, tinh Tdy Ninh, Viét Nam
*Tac gia lién hé (Corresponding author): Nguyen Cong Nguyen (email: victor.ncnguyen@gmail.com)
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n Luc binh trdi nbi

Luc binh két khéi

Hinh 1. Luc binh ké khéi trén cac hé thong song,
kénh rach tai Tdy Ninh.

Trude thyc trang céc gidi phap vét thu
cong hay co gi6i truyén théng bi qua tai va
khong thé theo kip toc do sinh sbi cua sinh
khéi, viéc nghién ctru phat trién mot hé thong
co ciu chuyén dung, c6 dong luc hoc manh
mé& nham cit pha truc tiép cac khdi luc binh
ngay trén mat nudc 1a mot nhu cau cép thiét
[3] nham dap Gng yéu cau ky thut vé nang
cao nang suat xtr Iy va tiét kiém niang luong.

Déi tugng nghién ctru 1a may bam pha luc
binh MPLB-01 ¢6 ciu tao bao gém mot hé
thdng phao noi c6 kha ning tu hanh va dugc
bd tri mot cum chire nang chuyén bi¢t thuc
hién bam pha cic méang luc binh két khdi trén
mat nude (Hinh 2) tng dung hoat dong trong
dia ban tinh Tay Ninh va cac khu vuc lan can.
Thuyec tién doi hoi mot giai phap vira bao dam
nang suit va hiéu qua bam pha cac mang luc
binh day dic, vira duy tri tinh on dinh khi van
hanh, dong thoi c6 thé tich hop truc tiép voi
thiét bi phao ndi hién c6 cua cong ty.

Hinh 2. Mé ta bé tri cdc cum chire ning ciia mdy
bam pha luc binh MPLB-01 hién co tai cong ty
Nguyén Hong, Téy Ninh.

Qua trinh tién xtr 1y va cat pha luc binh gip
nhiéu thach thirc k¥ thuat do dic tinh co 1y
phirc tap véi kha nang phat trién thanh céc

mang day dic voi hé than va ré xo sgi dan
xen, tao nén két cau lién két phirc tap [6]. Cac
khao sat thyc tién cho thdy tham luc binh c6
mat do rit cao (khoang 25 kg/m?), khbi
luong riéng 16n, d6 am trong khoang 90% va
c¢6 1an nhiéu tap chat bun dét [4]. Qua trinh
van hanh trén mit nude thiéu ngam gitr ¢b
dinh déng vai tro nhu tim ké theo nguyén ly
cit thai[7] doi hoi thiét bi cong tac phai co
kha nang cat dut lién két luc binh mot cach
dut khoat, chéng ket cudn xo soi, déng thoi
t6i uu héa mirc tiéu thu nang lugng va han
ché t6i da cac rung dong truyén nguoc lai
than tau.

Hién nay, cadc cum cong tac trén may pha
luc binh chii yéu dung dao cit dang dia hoic
dao thang lap trén tang quay[4] nhu & Hinh 3.
Tuy nhién, khi str dung dao cat théng, toan bo
chiéu dai ludi dao sé& tiép xuc va cat 16p vat
li¢u cung mat lac, tao ra cac lyc can cat bién
thién dot ngodt, gay ra tai trong va dap theo
chu ky 1én hé thong truc va gbi do [8, 9]. Piéu
nay lam may rung manh, ti€éu hao nang luong
16n, giam tudi tho chi tiét may va hé truyén
I, dong thoi dé gay mét can bang, can tro
thoat li¢u va tang luc can di chuyén.

>4 TAP CHi CONG NGHIEP NONG THON SO 61



KHOA HOC - CONG NGHE

e)

Hinh 3. M6 ta phuwong an may pha luc binh duoc
ung dung hién nay[4] cua a) Thai Lan; b
Kelanchandra Precision Engineers, ¢) Aquatic
Plant Navigation and Clean out Solutions, d)
AceGC; e) Viét Nam.

Pé giam tai trong va dap, nguyén ly cit
bang ludi dao xodn lién tuc (helical blades)
duoc xem la giai phap phu hgop. Dang dao nay
gilp qua trinh cat dién ra lién tuc, tinh tién
doc theo chiéu dai tryc, dong thot duy tri dién
tich tiép xuc cit & muc tdi thiéu va on dinh
[8, 10]. Nguyén ly nay da duoc chirng minh
hiéu qua trén nhiéu thiét bj bam thai thtc in
gia stc, dién hinh 1a may Volgar-5 (IKV-5A)
sir dung cum dao tréng xodn, cho nang suét
cao, van hanh ém va lyc can cat nho [10- 12].

bac diém cua cua phuong an dao tréng
xoan:

- Dang chuyen dong: Quay;

-  Dang be mat: Trong (tru);

- Dang cat thai: Cat nghiéng.

Két cdu dao trong xodn gitp qua trinh cét
dién ra lién tuc, phan bd luc cat déu theo
dudng xodn, nhy d6 giam tai tp trung va han
ché qua tai cuc bo. Pic diém nay phu hop véi
luc binh ¢6 tinh x0, dai, 36 4m cao, déng thoi
han ché quan bam rac va xo soi, giam nguy co
tac nghén va ting kha nang lam viéc lién tyc.

Q__—
%

b)

Hinh 4. M6 ta a) cau tao mau may Volgar-5[12]
va b) trong dao xodn ciia mdy Volgar-5.

Khi tich hop 1én tau, tréng dao van hanh
theo nguyén 1y cit va dap, va cham tryc tiép
vao luc binh ma khong c6 diém tua cb dinh.
O nguyén 1y nay, luc can cit duoc cung cp
hoan toan béi chinh quan tinh cia vat li¢u
(cay luc binh) dé tao ra luc can cit trudc khi
cay kip udn cong hay xé dich két hop véi luc
can cta moi truong nude, luc can nay chong
lai Iuc ép cua dao, giup cat dit ma khong 1am
ca mang luc binh bi chim hay trugt di.

So do phan loai cdc co cdu (b phan) cat thai
Dang cit thai (theo li thuyét cit thai)
Chit bd Citnghiéng |  Céttrugt

Dang Dang
dong | b mat

Quay Phing

Quay T{g&?

Tinh tién

qua lai Phéng

Triing

Dao
ding

Phéing

m@

Hinh 5. Bang lu’a chon nguyén Iy cdt cho mdy
bam pha luc binh[11].

Tuy nhién, dé dat dugc hiéu qua cat lién
tuc va déng déu, dao tréng x0an doi hoi bién
dang xodn doi hoi qua trinh ché tao va gia
cong loai dao nay twong dbi kho khan.

Tinh tién —~{ Phéng
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Bing 1. Thong s6 dau vao thiét ké cho cum trong dao xodn lién tuc[4].

TT Théng so Gia tri
1 [Mat d6 luc binh (qw), (kg/m?) 25
2 |Chiéu cao dong vat liéu (a), (mm) 250
3 |Khdi luong riéng (), (kg/m?) 49
4 Do am, (%) 90
5 |Ap suét cat thai riéng, (N /cm) 36
6 |Tdc do di chuyén (km/h) |Chay khong 5+7
7 Cit pha 3+4
8 |Kich thudc luc binh dy kién sau cat pha, (mm) 100
9 |Van tc dong chay, (m/s) 0,1+0,5
10 |Cao trinh day, (m) -3
11 |DP¢ thong thuy, (m) 1,9
12 |Chiéu rong day, (m) 10

Do do, bai bao tap trung vao nghién ctu
tién hanh tinh todn céc thong s6 hinh hoc,
dong hoc nham xac dinh bg thong ) k¥ thuat
clia may, qua d6 kiém ching kha ning giam
thiéu nang luong tiéu hao va triét tiéu rung

2. PHUONG PHAP NGHIEN CUU

Céch tiép can:

- Tiép can thuc té mot sb thiét b thiét bi
vot luc binh hién c6 & trong nudéc;

- Tiép can thong qua tai liéu nhu sach,
bao, catalogue, internet.

- Tiép can hé thong k¥ thuat theo cac
chirc ning dé phan tich thiét bi cit v4t thanh
tung bd phan chirc nang phuc vu qua trinh do
dac va xtr Iy s6 liéu phuc vu cong tac thiét ké
may.

- Tiép can cic phuong phap do ludong
cac gié tri co tinh cua luc binh.

3. KET QUA NGHIEN CUU VA BINH
LUAN

3.1. Tinh toan thiét ké thong so ky thuat
trong dao cit pha

Trén hinh bén dudi trinh bay so d6 khai
trién cua trong dao xoan. Dang ludi dao khi
1am viéc 13 duong xodn va khi ¢ thé khai trién
1a duong thang.

Van tdc tinh tién v ctia dao c6 thé phan tich
1am hai phéan: phép tuyén v, va tiép tuyén v,
v6i ludi dao. Goc hop boi thanh phan phéap
tuyén v, v6i van toc 1a goc truot T. Goc hop
boi ludi dao (dd khai trién) véi mit nude

dong so v6i cac hé théng dao cit truyén
théng. Pong thoi, xay dung co sé 1y thuyét
dé khai trién hinh hoc hé dao xoan tir phoi
phang.

- Tlep can ly thuyet tinh toan cac bo
phan cit va van chuyen luc binh.

Phuong phap tién hanh:

- Ap dung 1y thuyét tinh toan cua timg
bd moén khoa hoc chuyén nganh theo chirc
ning da phan tach dé tinh toan thiét ké.

- Ap dung tinh toan ly thuyét két hop
v6i phuong phap md hinh hoa hé thong ky
thuft d€ tao nén thiét ké thiét bi.

- Ap dung phuong phap tinh toan thiét
ké nguoc dé cho ra thiét bi van hanh phu hop
voi yéu cau thyc tién.

(song song véi duong sinh cua tréng) chinh
la géc kep y [13].
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a) b)
Hinh 6. a) So do khai trién ciia trong lap dao
xoan[13]; b) Mé ta canh sdc ciia luéi dao.
Duéi day 1a co s tinh toan cac thong sb
k¥ thuat cua trong dao bam phé luc binh[11-
13]:
- Goc truot (°):

T=x—¢ (1)
- H¢ so6 truot:
e=tant (2)

- Luc can cat thai (N):
P, = 75 x 10700019 x g x 26 + 40 (3)
- Luc cat thai t6i han can thiét (N):

Qin =P t+cXtano (4)
- Beé rong cat pha (m):
B=Q/(B6xpxv) (5)
- Ban kinh trong cat dao cat pha (m):
R = k><(327>2£+a) (6)
- S Vong quay lam viéc (vong /phut):
30v
n=——— (7)

R><(2n'/60) R
- Nang suat cit pha tinh toan (T /h):
Q=36Xv.XBXqpy (8)
- Géc quay cua dao ing véi mdi dao
thai xong mét lan (rad):

‘P’r _ Zni;:llzxa (9)

- Chiéu cao van hanh cua tréng dao
(m):

h=a+Rx% (10)

- Mbmen cit pha (Nm):

Mg, =qXbXR (11)

- Cong suat tinh toan (W):

Ny =5XMy,/3Xw (12)

Trona AA:

- Apsuat riéng: g (N/cm);

- Nang suat cat pha du kién: Q' (T/h);

- Chiéu cao dong vat liéu: a (mm);

- Van tbc cong tac ciia tau: v, (m/s);

- Hé¢ ) truot: €;

- Sé dao: k;

- Kich thuéc luc binh mong mudn khi
khi cat pha: Ly;

- Khéi lugng riéng luc binh: y, (kg/
m?);

- Bérong doan dao: b (mm).

3.2. Nghién ciu khai trién bién dang
trong dao xoan phuc vu qua trinh ché tao

Qua trinh che tao dao xodn b¢ cho cac hé
thdng bam cit thuong gip tré ngai 16n do bé
mat lam viéc cia dao la dang mat x04n 6¢ ho
thing (straight open helicoid), v6n 1a mot bé
mit khong thé trai phang (non-
developable)[8, 9]. Néu ap dung cong nghé
udn ngudi tr phoi phang thong thuong ma
khong tinh toan chuan xéc, phoi s& chiu bién
dang déo rat 16n, gdy nrt v& va hao ton niang
hrong[8]

Pé giai quyét Van dé ndy, co so khai trién
bién dang dao xoan 6¢ da duoc xay dung dua
trén 1y thuyét hinh hoc vi phan, gitp tim ra
hinh dang phoi t61 uvu: Phuong phap udn mat
xodn 6¢ ho thiang thanh mat tron xoay va xap
xi bang non cut [9].

Hinh 7. Minh hoa vé hinh thdi ciia dao xodn duroc
pht trién tir mt bé mat trai rong[8)].

Bang cach giam dan budc xoin, bé mait
dao xodn ho thang dugc udn thanh mot mat
hyperboloid mét vat tron xoay. Bé mat nay
sau do duoc xép X1 b?lng mot hinh nén cut. Dé
khai trién hinh ndn cut ndy thanh mot phoi
phang (hinh vanh khan), trude tién can xac
dinh 3 kich thudc khong gian cia nédn cut [9]:
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Hinh 8. Thiét dién ciia mdt hyperbolic tron xoay
khi thyc hién qua trinh uon luoi dao/9].

- Ban kinh day 16n (mm):
R. = RXsin @Xsint
0

~ [sin? @+cot?t
- Béan kinh day nho (mm):

. RZ%+(ug—RXcos @)?
Ty = Sin go\/ £ 4

(13)

14

sin2 g+cot?t ( )

- Chiéu cao ctiia nén cut (mm):
cott

Trong do:
- Goc tao boi tiét dién cua dao (rad):
Q.
Sau khi ¢6 duoc kich thudc non cut, cac
thong s6 ctia phoi phang (vanh khan) dugc
xéc dinh qua cac cong thirc khai trién[9]:
- Bén kinh cung ngoai ctua phoi (mm):

R, = R, x LFo—ro)+n? (16)

Ro—T9
- Ban kinh cung trong cta phéi (mm):

T, =71y X py— (15)
- Goc 6 tam cua phoi:

L
Yy = (16)

- RgXcosT

3.3. Két qua tinh toan thiét ké cum dao
xoin lién tuc trén may pha luc binh

Dua trén co sé tinh toan va phuong phap
thiét ké va cac thong s6 dau vao, cum dao
xo4n lién tuc trén may pha luc binh dugc tinh
toan va mo hinh hoa véi cac két qua bén dudi:

h=bx N | (15) |
Bdng 2. Bang thong so tinh toan cum dao xoan lién tuc cua may pha luc binh.
STT Thong sb Gia tri
1 Goéc mai dao, o (°) 35°
2 Goc xoan ludi dao, ¢ (°) 70°
3 |Géc truot, T (°) 20°
4 |Van toc cit pha, v (m/s) 12
5 |Luc cat thai toi han, Q. (N) 188,9
6  |Bérong cit pha, B (mm) 2600
7 Béan kinh tréng dao, R (mm) 375
8  |Sb vong quay, n(vg/ph) 306
9  |Chiéu cao van hanh, h(mm) 284
10 |Ning suét cat pha, Q (T/h) 245
11 [Momen cit pha, M.,(Nm) 731,3
12 |Cong suét tinh toan, N, (HP) 52,3
13 [D6 dai cay luc binh sau khi cit pha, I,(mm) 108
14 [S6 canh dao, k 2

Trong d6, cac théng s6 hinh hoc dao nhu
goc mai dao ¢(35°), gbc xoan ludi dao
{(70°) dugc lya chon dya theo nguyén mau
may Volgar-5[11], tir d6 1am co s¢ dé ap
dung vao hé théng dao cét luc binh, viéc tinh
chinh dé tim ra bo thong sé hinh hoc phu hop
v6i diéu kién lam viée s& dugc dat lam muc

58

tiéu cho cac nghién curu trong tuong lai.

Két qua nay hd trg quan trong trong viéc
Iva chon nguén dong luc phu hgp cho cum
may, dam bao hi¢u suét va do bén cua thiét bi
cit pha & diéu kién thyc té van hanh thiét bi
trong thoi gian dai ¢ cac khu vuc c6 d§ man
va d6 phén cao nhu Tay Ninh va cac khu vuc
lan can. Trén co s& d6, s& tién hanh ché tao
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thir nghiém thuc t& dé minh ching kha ning
hoat dong cua td6 hop trong mdi truong thuc
nghiém so v&i tinh toan thiét ké.

6502
na 6100 0o

=k
Q

Hinh 9. M6 ta ky thudt vé bién dang dao xodn ciia
may pha luc binh MPLB-01.

3.4. Két qua ché tao va kiém nghiém van
hanh so bd cum dao xoén lién tuc

Trén co s& két qua tinh todn thiét ké, viéc
thuc hién ché tao lép rap cum dao xoan lién
tuc trén mé hinh bé luc binh thir nghiém nhu
trinh bay ¢ Hinh 10 va Hinh 11. Cén ctr vao
diéu kién lam viéc thuc t& va yéu cau vé do
bén ctia cum dao bam pha, qué trinh ché tao
ludi dao dugc thuc hién véi cac dac tinh co
ban sau:

e Chon vat liu: Thép C45;

e  Phuong phéap nhiét luyén: To61 thuong

Gbi do truc

Hinh 11. Céu tao tréng dao xodn sau khi ché tao.

Nhom nghién ctru ché tao bod khung thtr
nghiém va bé thtr phuc vu danh gia qu4 trinh
bam pha luc binh trong diéu kién c6 kiém
soat. Hé thong nay bao gdbm mot cum tréng

dao xodn, duoc dan dong béng su két hop
gilta h¢ thong truyén dong xich va dong co
dién. Bo tréng cat pha nay duoc dan hudng
doc theo bé chira luc binh bang mt hé thong
cap. Vi cac thong s6 ky thuat:

- S6 vong quay trong dao cit pha: n =
100 =+ 400 vong/phit;

- Van tdc tién: v = 0,5 + 1,5 m/s;

- Matdo luc binh: ¢ = 10 + 25 kg/m?.

Hé¢ théng toi di chuyén Ngudn dong lyc

Trong lap dao xoan @

Hinh 12. M6 hinh thir nghiém bé cat pha luc binh.

Qua qua trinh thuc nghiém va danh gia so
bo tai bé thr, cum tréng dao xoan lién tuc da
thé hién hiéu suit van hanh cyc ky 6n dinh.
Cu thé, thiét bi dat hiéu qua cit cao va 6n dinh
& dai tbc do quay tir 300 < 350 vong /phit,
cho kha ning cit phé luc binh véi kich thudc
luc binh dau ra < 10 cm.

H¢ thong c6 thé thyc hién cit pha luc binh
tryc tiép trén mat nude dé ngay ca voi nhimng
mang luc binh ¢6 mat do cao (25 kg/m?).
Khi thay d6i cac ché do 1am viéc va cau hinh
khéc nhau, bién dang xo0dn cua ludi dao di
tao ra cac ludng dong chay theo chiéu xodn
ctia dao, gitip tw dong cudn hat vat liéu vao
hong cat. Ghi nhan trong qua trinh thir
nghiém cho thdy, thiét bi van hanh ém ai, triét
tiéu phén 16n céc xung luc va dap, nho d6 hé
thng duy tri duoc trang thai 1am viéc bén bi
va hau nhu khong xuét hién tinh trang qua tai.

L

Hinh 13. So do b6 tri thir nghiém cdt phd ldp dat
trén phao néi.

Thuc té qua trinh ché tao, hiéu chinh,

nhom nghién ctru da thyce hién thir nghiém cit

phé luc binh trén song Vam Co Tay, tinh Tay

D6i trong
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Ninh nhé;n danh gia hiéu qua véan hanh cua
thi€t bi bo tri theo so d6 Hinh 13.

Hinh 14. M6 hinh thuc nghiém lcfp dat trén phao
noi.

Qua trinh thir nghiém thue té t6 hop may
pha lyc binh dugc tién hanh trén ludng song
dat van toc di chuyen trung binh & muc
1,8 km/h va c6 thé dat toc d6 t6i da 1én dén
9,6 km/h tai cic phan doan ludng tuyén
thong thoang véi tong chidu dai hanh trinh
thir nghiém 1a 2,8 km. Dir li¢u thu thap tr hé
théng do ludng cho thiy, dong co din dong
lam viéc on dinh trong dai toc do tir 1200 +
1800 vong/phit. Bac tinh dong luc hoc cua
hé thong truyen dong dugc the hién 10 qua su
bién thién dong bo gitra sO vong quay trén
truc dong co va téc 46 quay cua tréng dao cit
(Hinh 15)

2500 r .
— Thiz nghigm |

= Thi nghiém 2

-

56 vong quay tryc may, rpm
)

500 -

S A AT A ALK
%5 W w m m W v & 6w
Hinh 15. Théng s6 vong quay trén dong co va
trong dao ct.
Panh gia vé hiéu qua cong tac, cum ludi
dao tréng xoén lién tuc da van hanh 6n dinh,

4. KET LUAN
Bai bdo da trinh bay qua trinh nghién clru

tao ra nhiing vét cat ngot, dut khoat. Hi¢u
ning bam pha so cip duoc thé hién qua chénh
léch vé& mat do luc binh trén mit nude trude
va sau khi thiét bj di qua (< 14 kg/m?),
dugc biéu dién chi tiét tai d6 thi Hinh 16.

26 Mt dé luc hlnhtmbc\ra &au khi him pha

|— Tt ki am pha
|—— 58w ki bam pha

(1] 2 4 6 L] n 12 14 13 (L] .|

Hinh 16. Biéu d6 mdt dg luc binh trudc va sau khi
bam pha.

Thong qua qué trinh thyc nghiém cat pha
luc binh trén mat nudc, nhom nghién ctru da
rat ra mot s6 nhan dinh sau:

- Van tbe cit pha dat muc 12 m/s hoan
toan du dé tré)ng dao thuc hién viéc chia cét
cac mang, khdi luc binh két khdi. Khi ting
van tc cat 1én cao hon, luc binh c6 thé duoc
bam nho hon, tuy nhién di kém voi do 1a cac
hién tuong rung lic gia tang va tiéu ton nhiéu
nhién liéu hon dang ké. Trong khi trong dao
thuong xuyén lam viéc trong moi truong am
udt, co bun, cat, viéc van hanh ¢ toc do >
30 m/s gay mai mon ludi dao rat nhanh, lam
giam tudi tho thiét bi.

- Ngoai ra, van hanh trén mat nudc véi
tdc do cao sinh ra cac luc can _thuy dong lyuc
hoc phure tap, lam blen thién tan s riéng cua
h¢ théng, gay mat on dinh va rai ro qua tai.
Hon nita, cic mang luc binh trong thuc té
thudng 13n nhiéu di vat cing (canh ciy, rac
thai nhya). O vén téc 12 m/s, xung luc va dap
nho gitp dao d& dang cit dut hodc ludt qua di
vat. Nguoc lai, ¢ dai toc d6 > 30m/s, xung
lyc 1on s€ gy ra hién tugng ving ngugc, tao
mo-men giat cuc va truyén chan dong manh
1€n toan b khung may.

Vé tinh kinh té, mirc tiéu hao nhién liéu
téng cong sau khi hoan thanh chu trinh thr
nghiém hon hop dugc ghi nhén la 14 lit.
va phat trién cum dao xoan lién tyc trén may
pha luc binh, bao gém céc co s tinh toan,
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phuong phép thiét ké va thir nghiém thuc té.
Két qua thir nghiém ban dau cho thay thiét bi
hoat dong hiéu qua va 6n dinh, véi cong suét
thuc t& phu hop véi cac 1y thuyét tinh toan.
Viéc xac dinh cac thong sb ki thuat da hd trg
quan trong trong viéc lya chon ngudn dong

Loi cdm on

Nghién ctu nay dugc thyc hién trong
khudén khd Dé tai “Nghién ciru hoan thién
cong nghé san xuét thir nghiém va chuyén
giao h¢ may xu ly luc binh trong kénh, rach
va song Vam Co va cac vung 1an can”, mé so:
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NGHIEN CUU, PE XUAT HUONG PHAT TRIEN CAC GIAI PHAP HO TRQ
TAI CHE CHAT THAI DET MAY
Ta Hanh'

TOM TAT

Sir biing né cia thoi trang gdy dp luc I6n 1én méi truong do heong chat thai dét may khong 16 va 1y 1é tdi
ché thdp. Trong béi canh d6, tdi ché co hoc néi lén nhw gidi phdp t6i wu nho chi phi thap va quy trinh tinh
gidn. Tuy nhién, thach thire I6n nhdt hién nay la viéc bao ton déc tinh Iy héa ciia xo tdi ché. Bai bdo xdc dinh
cdc yéu to then chot dé nang cao hiéu sudt bao gom: cdi tién ky thudt tién xit Iy, ing dung phan logi tw dong
va t6i wu héa co ché nghién cdt, mé xo. Pdy la nén tang quan trong dé thiic day kinh té tuan hoan trong nganh
dét may.

Tir khod: Chat thai dét may, Tinh bén viing, Tdi ché co hoc

RESEARCH AND PROPOSALS FOR DEVELOPING SOLUTIONS TO SUPPORT
TEXTILE WASTE RECYCLING

ABSTRACT:

The "fast fashion" boom has surged global textile consumption, yet recycled fiber shares remain record
low, causing severe environmental strain on landfills. Consequently, developing scalable recycling solutions
is imperative for a circular economy. Among existing technologies, mechanical recycling stands out due to its
cost-efficiency and streamlined processes. However, preserving the fiber’s physicochemical properties
remains a major challenge. This paper analyzes current research bottlenecks, emphasizing that advanced pre-
treatment, automated sorting, and optimizing shredding and opening mechanisms are crucial. Understanding
these structural variables is the foundation for enhancing the value and performance of recycled textile

products.

Key word: Mechanical recycling, Sustainability, Textile waste.

1. DAT VAN DE

Sy tang truong cua thi trudng thoi trang da
day nhu ciu dét may toan ciu ting dot bién.
Nam 2023, san lugng xo thé gidi dat 124 tri¢u
tAn va du bao cham mdc 160 triéu tin vao
nam 2030. Pang quan ngai, co ciu thi truong
dang chimng kién su thong tri ciia xo nhan tao
(chiém 70%) — loai vt liéu phu thudc ning
né vao nhién liéu hoa thach, trong khi cac
dong xo bén vitng va xo ty nhién c6 xu hudng
sut giam ty trong. Ngay ca voi xo ty nhién
nhu bong, quy trinh canh tic van giy ap luc
cuc doan lén tai nguyén nudc (20.000 lit/1kg
bong hat).

Hé qua tit yéu ctia chu ky tiéu thu ngin 1a
khoi lwong chét thai dét may khong 16 phat
sinh mo6i nam. Tai céc thi truong dién hinh
nhu Hoa Ky, Trung Quoc An D9 ... bdo céo
ctia EPA cho thay phan 16n chét thai dét may
triéu tan phat sinh), gay ra cac tham hoa sinh
thai nhu phat thai khi nha kinh, ro ri héa chat
va phat tan v'i nhya. DU tiém nang kinh té va

!Pai hoc Cong Nghiép va Thuong Mai Ha Noi

mdi truong cua viée tai ché 1a rat 1on (tiét
kiém 45 USD/tan chi phi xir Iy va giam tuong
duong khi thai ciia 550.000 6 t6 mdi ndm),
nhung thuc té chi co khoang 1% tong san
lugng xo dugc thu hoi tir nguon tai ché.

Vé mat cong nghé, tai ché co hoc hién ndi
1én 1a giai phap kha thi nhat nho vu thé vé chi
phi van hanh, von dau tu thip va quy trinh
tinh gian, khong su dung dung moéi ddc hai.
Tuy nhién, phuong phap nay dang d6i mat
v6i "nit thit" ky thuat 16n: hién twong suy
giam co tinh va chiéu dai xo do Ung suét vat
ly trong qua trinh xé, din dén hé qua (tai ché
xudng cép).

Do d6, viéc tdi wu hoa cac thong s cong
nghé, lam rd co ché twong tac 1y hoc giita
thiét bi va vat liéu 1a yéu cau cip bach. Bai
bao nay tap trung phan tich céc thanh tyu hi¢n
hiru va nhan dién rao can ky thuat dé dé xuét
10 trinh bdo toan dac tinh xo, hudng téi hién
thuc hoa mé hinh kinh té tuan hoan bén vimg
cho nganh cong ngh¢é may mac.
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2. PHUONG PHAP NGHIEN CUU

Piém khac biét cia nghién ciru nay chinh
1a su tap trung chuyén biét vao chudi gia tri
thu hoi xo tai ché — mot phan khuc thudng bi
xem nhe trong mot s6 nghién ctru. Nghién
ctru thyc hién danh gid nghiém ngat cac rao
can k¥ thuat va cac giai phap dot pha trong
quy trinh thu hoi xo théng qua tic dong vat
ly, tir @6 xac dinh cac khoang tréng 1ap luan
va dinh hinh 19 trinh nghién ctru cho Iinh vuc
nay.

Céc tai liéu tham khao duoc sang loc,
chuan hoa qua 03 giai doan:

1. Sang loc so bo: Panh gia tiéu dé dya

trén muc do tuong quan vdi cong nghi¢p

tai ché co hoc.

3. KET QUA VA THAO LUAN

3.1. Tong quan va céc thach thirc trong
tai ché co hoc dét may

3.1.1. Phan loai ciac phuong thirc tai ché
dét may

Heé thdng tai ché dét may dugc phén tang
dva trén muic do phan ra cAu trac vat liéu
thanh 04 phan khuc chinh: Tai ché vai, X0,
polyme va monome.

- Tai ché vai: Bao ton nguyén trang cau
trac dét, chu yéu thong qua phén loai va tai
thiét ké. Du hiéu qua kinh té cao ‘nhung
phuong phap nay han ché vé tinh nhét quan
va tiéu chuan chat luong san pham déu ra.

- Tai ché xo: Day 14 trong tdm clia nganh
cong nghiép hién dai, sir dung cac tac dong
co hoc dé phéa v& cau trac vai/soi thanh trang
thai xo roi nhung van bao ton dugc ban chét
polyme.

- T4i ché Polyme & Monome: Sir dung cic
tac dong nhi¢t-co hodc hoa hoc sau dé pha vo
lién két phan tr. Mic du cho phép thu hoi vat
lidu c6 do tinh khiét cao, nhung cac phuong
phap nay doi hoi chi phi dau tu ha tang 16n va
tiéu thy ning luong dang ké [1].

3.1.2. Quy trinh cong ngh¢ va tinh twong
thich cua vat li¢u

Day chuyén tai ché co hoc tiéu chuan bao
gdm céc cong doan: Xir Iy so bd — Phan loai
— Nghién nhé — M¢ x0/Xé xo. Hiéu suat

2. Ra so4t tom tat: Pinh vi cac nghién ctru

tap trung vao khia canh ky thuat xu 1y xo.

3. Phan tich ndi dung toan vin: Tuyén

chon cac dir licu thuc nghi¢m dé dua vao

bo céo cudi clng.

Ngoai ra, phuong phap theo doi tai liéu
tham khao chéo va viéc tich hop céac bao cao
thi truong tir nhitng t6 chic uy tin da duoc
thuc hién dé dam bao tinh thuc tién cia
nghién ctru. Cac khia canh vé ky thuat kéo
soi, phén tich kinh té luong va danh gia vong
doi moi truong dugc coi 1a nim ngoai pham
vi hep cta bai bao nay nhim tap trung téi da
vao co ché thu hdi xo co hoc.

van hanh cta cic ddy chuyén cong nghiép
hién nay c6 thé dat tir 50 kg/h dén 3000 kg/h
[2]. ’

Tinh tuong thich cta vat li¢u 1a mdt bién
sd quan trong. Cong nghé nay dat hiéu qua tdi
uu trén cac xo ty nhién nhu Bong (Cotton),
Len (Wool) va mot s xo tong hop nhu
Acrylic nhd kha ning bao ton cau tric sau khi
chiu luc xé. Nguoc lai, viéc tai ché co hoc cac
loai xo tong hop bén dai nhu Nylon gip nhiéu
rao can do:

- Kinh té: Chi phi thu gom va xt 1y co hoc
hién cao hon chi phi san xuat xo nguyén sinh
tir ddu mo [2].

- Ky thuat: Ban chat hoa 1y cua xo tong
hop thuong phu hop hon véi phuong phap tai
ché nhiét (néu chdy) hoac hda hoc dé dat
dugc dic tinh xo tai ché twong duong xo
nguyén sinh (vong lap kin).

Tuy nhién, trudc sy thong tri cua sQi tong
hop trén thi truong, viéc ddi méi cac thong s0
ky thuat trong may x¢ dé giam thiéu hién
tuong "tai ché xudng cap" cho cac loai xo nhu
Polyester dang tr¢ thanh uu tién nghién ciou
hang ddu nham cai thién tinh kha thi vé ca
moi truong 1an kinh té.

3.2. Phan tich nguyén li¢u diu vao trong
quy trinh ti ché co hoc

Phén loai va ngudn gbc cac dong chat thai
dét may
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Bing 1. Hé thong héa nguon goc va déic diém Iy tinh cia cdc dong chat thdi dét may

Phan nhom rac

Loai hinh chit liéu cu thé

Ngudn goc phat sinh

Xo pha tron, xo chai, dau sg¢1 tho, xo phé
pham tir may kéo sgi vong.

Cong doan Kéo sgi

ho vai thura.

Vai vun, dau khuc vai, bién vai phé pham,

Cong doan Dét

Hau cong nghiép &

Truwéc tiéu dung hinh (day/mong).

Mau vai thir, vai 161 soc, vai rach, xo di

Cong doan DPan len

Vai 16i sic do (shading), nép gap vinh
vién, sai 1¢éch hoan tat.

Cong doan Nhuom

may, in an, théu.

Phé liéu cit (cutting waste), san pham 15i

Cong doan May mac

Sau tiéu dung

Quan 4o cii, dét gia dung (chan, ga), vai
ky thuat, vai khong dét da qua su dung.

Nguoi tiéu dung cudi
cung

Trong kinh té tuan hoan dét may, viéc
nhan dién chinh xac ngudn gdc chat thai 1a
tién dé quyét dinh hiéu suat thu hdi. Chat thai
dét may hién nay dugc phan tﬁng thanh ba
nhém chién luoc: Hau cong nghiép, Trudc
tiéu dung va Sau ti€u dung.

Chat thai hau cong nghi¢p: Bao gdm cac
phe liéu phat sinh truc tiép tir quy trinh san
xuat thuong ngudn (kéo soi, dét vai). bay la
nguon nguyén liéu c6 d6 tinh khiét cao nhat.

Chat thai trude tiéu ding: Dé cap dén cac
san phdm may mic thanh phdm nhung chua
duoc dua ra thi truong do 16i k¥ thuat (QC),
ton kho du thira hodc 16i thiét ké.

Chat thai sau tiéu ding: Bao gdm hang
may mdc va dét dung cii da qua sur dung, thai
bo tir ho gia dinh hodc cac khu vuc dich vu
(khach san, bénh vién). Day 1a dong rac thai
chiém ty trong 16n nhat nhung cling phirc tap
nhit do sy da dang vé thanh phan soi va mtrc
d6 nhiém ban [1, 2, 6].

Dya trén phan tich cia Raluca (2023),
Bang 1 hé thong héa cac dong chét thai phat

sinh theo timg cong doan cu thé trong chudi
cung ung dét may [4]:

3.3. Twong quan giira nguyén liéu diu
vao va hiéu suét thu hoi xo

Chiéu dai xo 13 thong s6 ky thuat cdt yéu
dinh vi kha nang tai ung dung cua vat li¢u.
Céc nghién ctru thuc nghiém chi ra rang, cau
tric va tinh trang ctia nguyén liéu dau vao anh
hudng truc tiép dén xac suat dut gdy xo trong
qua trinh x¢ co hoc.

Chét thai Trudc tiéu dung sé hitu wu thé
vuot trdi vé tinh dong nhét va do sach, cho
phép quy trinh x¢ dat hiéu qua cao voi mirc
d6 hu ton vat 1y toi thiéu. Nguoc lai, chat thai
Sau tiéu dung d6i mat véi "nat that" vé su
bién thién trong hon hop so1, sy hi¢n di¢n cia
elastane va cac phu li¢u (khoa, nut). Dac biét,
su suy giam co tinh ty nhién cua xo sau qua
trinh sir dung va giat lau ngay khién xo dé bi
dat doan hon khi chiu tng suét co hoc.

Bang 2 so sanh dir liéu thyc nghiém vé kha
ning giir chiéu dai xo cta hai dong chét thai
chinh [2]:

Bdng 2. So sanh chiéu dai xo thu hoi gitta cdc nguon nguyén liéu tdi che

Loai xo Loai hinh nguyén liéu dau vao Cineu dai xo
dau ra (mm)
Phé liéu cit tir xuong may (Trudc tiéu ding) 6-—21
Bong Pau s0i/Soi cimg (Trude tidu dung) 6—26
Soi1 thd, mép bién vai (Trude ti€u dung) 6-—21
Vi Denim/Jean cii (Sau ti€u dung) 6—18
Len Phé liéu cat tir xwong may (Trudc tiéu ding) 20 — 60
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Dau sgi/Mép bién vai (Trudc tiéu dung)

20-60

San pham len cii (Sau tiéu ding)

20-50

Tu dir li€u trén, co thé thdy xo bong tai ché
tur nguon sau tiéu dung (nhu Denim) thuong
ngan hon dang ke so vO1 nguon trude tiéu
ding. Véi xo ngin (thuong <15mm), viéc
kéo lai soi 100% tai ché gap nhiéu tré ngai vé
d6 bén va do xu 16ng. Do d0, cac nghién ctru
twong lai can tip trung vao viéc tdi wu hoa
cong nghé mé xo nhe nhang (gentle opening)
va cac phuong phap tién xur 1y hoa 1y dé lam
giam d6 két dinh cau tric vai, giup xo dugc
tach ra mgt cach nguyén ven hon, tir d6 nang
cao gia tri gia tdng cho cac dong rac thai sau
tiéu dung phuc tap.

3.4. Tién xir ly: Giai doan quyét dinh sy
bao ton Iy tinh xo

Trong k¥ thuat tai ché co hoc, tién xu ly
khong chi don thuan 1a 1am sach ma 12 mot
qué trinh chuan bi ciu trac chién luge. Hidu
qua ctia giai doan nay anh hudng truc tiép dén
do tinh khiét cua nguyén liéu va kha ning bao
toan chiéu dai xo ¢ cac bude xir 1y cudng do
cao tiép theo.

3.4.1. Quy trinh lam sach va phan ra so
bd

Quy trinh tién xir Iy trong moi trudng cong
nghiép bat dau bang viéc thao kién va loai bo
cac thanh phan phi dét may. Cac dong chat
thai thuong dugc van chuyén dudi dang kién
nén chat, boc nhya hodc budc day kim loai,
doi hoi hé thong thao d& chuyén dung dé
tranh gay hu hai thiét bi ha nguon [3].

Heé thdng xir 1y hién dai tich hop cac don
vi tu dong hoa bao gém:

- May mo kién va bang tai: Giai phong vat
li¢u khoi trang thai nén.

- Hé thdng tach kim loai: Bao vé cic tang
tréng rang cwa khoi hu hong do khoa kéo, ctic
ao hodc di vat kim loai.

- V¢ sinh cong nghi€p: Str dung cac tac
nhan nhu chat tay rira chuyén dung, Ozone
hodc CO2 1ong dé khir nhidm cac tap chét hitu
co (md hoi, ddu md) va vo co (cat, bui) ma
khong lam suy yéu lién két phéan tir ctia xo.
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3.4.2. Giai phap hoéa Iy trong bao ton chiéu
dai xo

Mot bude tién dot pha trong nghién ciru
tién xtr 1y 1a viéc kiém soat ma sat lién két.
Ma sat cao trong qua trinh xé co hoc la
nguyén nhan chinh gay ra g suat nhiét, lam
néng chay xo tong hop va gy dut giy xo tu
nhién.

Viéc ung dung cac chit bdi tron bé mat,
dién hinh 1a Polyethylene Glycol (PEG
4000), trén cac dong vai pha Cotton-
Polyester dd cho thidy nhimng két qua kha
quan. Co ché ctia chit boi tron bao gom:

1. Giam d6 ké dinh (Cohesion
reduction): Lam yéu cac lyc lién két giira cac
sQi trong cAu truc dét thoi/dét kim.

2. Giam tng suét cat: Cho phép céc ring
clia may mo xo tach roi cdu trac vai mot cach
"nhe nhang" (gentle opening), tr d6 gidm
thiéu hién tuong rat ngan chiéu dai xo

Tuy nhién, viéc tich hop. chit boi tron vao
quy trinh quy md 16n van can cac nghién ctu
sau hon v€ nong do t6i wu cho timg loai hdn
hop xo cu thé, ciing nhu danh gia tac dong
ctia chiing d6i v6i qué trinh nhuém va hoan
tat & chu ky san xuét tiép theo. Ngoai ra, chi
phi van hanh va tinh bén viing sinh thai cua
céc hoa chat boi tron nay 14 nhimng bién s6 can
duoc dinh lugng trong mo6 hinh kinh té tuan
hoan cta nganh.

3.5. Phén loai: Mit xich then chét trong
kiém soat chit lwong xo tai ché

Phan loai (Sorting) dugc coi la quy trinh
mang tinh quyet dinh dén gié tri thuong mai
ctia san pham sau tai ché. Su khong dong nhat
vé ban chat polymer, cAu trac dét va muac do
nhiém ban trong cac dong chat thai dét may
hién nay doi héi mot quy trinh phan tach
nghiém ngit dé dam bao cac dic tinh co ly
ctia xo thu hdi dat tiéu chuan kéo soi.

Mot trong nhiing thach thirc k¥ thuat 16n
nhat 13 su hién dién cia Elastane (Spandex).
Céc dong vai c6 ham lugng elastane vuot
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ngudng 5% gay ra trd ngai 16n cho qua trinh
phan tach co hoc do tinh dan héi cao, doi hoi
g sudt cat 16n hon dé pha v& cau trac soi,
tir d6 lam gia ting hu hai vat Iy 1én xo nén
(xo bong hoac polyester). Viéc nhan dién va
loai bién cac dong vai nay 1a wu tién hang dau
trong cac h¢ théng phan loai hién dai.

3.5.1. Su trdi diy ciia cac cong nghé
phan loai tién tién

Pé dat dugc hidu qua kinh t& quy mo,
nganh cong nghiép dang dich chuyén manh
m¢é tir phan loai thu cong sang céac giai phap
tw dong hoa tich hop tri tu¢ nhan tao (AI).

Theo Faghih va cong su (2025), ba tru cot
cong nghé chinh bao gébm: Quang phd hoc,
Phéan tich hinh anh va Hinh anh siéu phd
(HSI).

- Quang phd can hong ngoai (NIR): La k¥
thuat phd bién nhét hién nay nho kha niang
nhéan dién polymer tbc d6 cao dua trén dic
trung hap thu dao dong phan tir (700-2500
nm). Tuy nhién, NIR gap rao can 1on véi cac
vt liéu mau tdi (do carbon black hap thu toan
bd tin hi¢u) va cac dong vai pha tron phirc tap
(vi du: Cotton/Polyester) [5].

Bing 3. Ddanh gid wu nhwoc diém cia cdc cong nghe phan logi dét may hién nay

2526 nm.

cong nghiép.

Ut thé chién Han ché ky
Cong ngh¢ Nguyén 1y cdt 15 lwoe thuat
Hap thu dao dong Tép dd cao, dé | Kém hiéu qu;l
NIR Spectroscopy trong vung 780- | trién khai quy mé | voi vai mau to1

va soi pha tron.

Tan xa anh sang

Phan tich dinh
luong chinh xéc,

Dé bi nhiéu do

RGB Imaging

kénh mau va két
cau bé mat.

phan loai theo
mau sac va hoa
van.

Raman Spectroscopy khong dan hdi. | khong pha hiy Ellf‘nnh wong
mau. yni quang.
Phan tich dua trén Hicu " qua "trong Khoéng thé nhan

dién ban chat
hoa hoc cua xo.

Hyperspectral

Két hop dit liéu
phé va ban do

Do chinh xac toi
uu, phan loai
duoc moi loai xo.

Chi phi dau tu
cao, yéu cau tap
dir liéu 16n.

khong gian.

- Quang phd Raman tich hop AL Vuot troi
hon NIR trong viéc phan tich dao dong phan
tr khong dan hdi, cung cap dir liéu dinh luong
chinh xac vé thanh phan soi. Viéc Gmg dung
cac thuat toan Hoc sau nhu CNN, RNN va
GAN gitip xtr 1y cac phd Raman phirc tap,
cho phép phan loai vat li¢u theo thoi gian
thuc vo1 d0 chinh xac cao.

- Hinh anh siéu ph6 (HSI): Cong nghé nay
tao ra mot "dau véan tay" hoa hoc cho tung
manh vai bang cach két hop dir liéu khong
gian va quang pho. HSI c6 kha ning phén biét
chinh xéc gitta Cotton, Polyester va Rayon
ngay cé khi ching c6 ngoai quan tuong dong,

giai quyét triét dé han ché cua cac phuong
phap hinh anh RGB thong thuong.

3.5.2. Chién lwgc "Thiét ké dé tai ché"
va Gin thé k¥ thuit sb

Bén canh giai phap phan cing, xu huong
Thiét ké sinh thai (Eco- design) dang thiic day
viée str dung cac hé thdng truy xuit ngudn
gbc s6 hoa.

- Mi QR va RFID: Puoc nhung truc tiép
vao san pham dé luu trit thong tin vé thanh
phan soi va quy trinh xt 1y héa hoc. Tuy
nhién, viéc tach bo cac thé nay trude khi xé
co hoc van 12 mét rao can vé mit chi phi va
cong nghé.
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- Soi quang tir: Mot giai phap day htra hen
khi nhing cac soi polymer dac biét vao vai
trong qué trinh dét. Cac soi nay tao ra phan
xa quang hoc dac trung, cho phép may phén
loai nhan dién chinh xac ngudn gbc ma khong
can thém vat liéu ngoai lai.

3.5.3. Thach thirc va 19 trinh twong lai

Mic du tiém ning cua Al va cam bién 1a
rat 16n, nhung thuc té cac hé thong phan loai
cong nghiép hién nay méi chi dat hiéu suat
thue t& & mirc thip do su da dang qua mirc
clia réc thai sau tiéu dung. Khoang trong gitra
nghién ciru phong thi nghiém va trién khai
thuc dia (hién méi dat khoang 10% do¢ chinh
X4c muc tiéu trong moi truong hoén hop) mé
ra co hoi 16n cho cac nghién ctru vé Pinh vi
dong va Tuong tac Robot-Nguoi nham tdi wu
hoa chudi gia trj tudn hoan [5]

3.6. Cong nghe Xé nhé (Shredding)
trong xir ly chit thai dét may

3.6.1. H¢ thong may nghién va vai tro
trong chu trinh tai ché

May nghién 1 thiét bi c6t 13i trong cac hé
thong quan 1y chét thai hién dai, dugc thlet ké
chuyén biét dé xur 1y da dang cac nguon vat
liéu tir rac thai dién tir, kim loai dén nhya va
g0 [4]. Trong b01 canh khung hoang rac thai
dét may toan cau, may nghlen dét may da tro
thanh cong cu thiét yéu cho cac t6 chic tir
khu vire cong (bénh vién, quan doi) dén khu
vuc tu nhan (chudi ban 1é, nha san xuét) nham
t6i wu hoa viéc thu hoi tai nguyén soi.

Qua trinh x¢é nho dong vai tro gidm kich
thudc vat 1y ban dau cta chat thai (quéan 4o,
tham, vai noi that), tao tién dé cho cac budc
tach xo t1nh & giai doan sau [4]. Pé dam bao
hiéu suét, cic hé thong nay thuong tich hop
ddng bo cac thiét bi phu tro nhu:

- Hé thong nap va van chuyén: Bang tai va
phéu tuy chinh.

- Heé thdng an toan: May do kim loai dé bao
vé ludi cat.

- Hé thdng xir Iy dau ra: May ép kién va hé
thdng nén khi.

Céau hinh truc cat quyét dinh truc tiép dén
chat lwong manh vyn:

- C4u hinh tryc kép: Phu hop cho viéc pha
huy cdu triic tong thé va giam kich thude tho.

- C4u hinh truc ba hodc bbn: Su dung cac
truc quay nguoc chiéu dé tao ra kich thuéc
hat d6ng nhat va nhat quan hon. Sy dong nhét
nay la yéu t tién quyét dé nang cao hiéu suit
thu hdi xo chat lwong cao & cac cong doan xir
1y sau [4].

3.6.2. T6i wu hoéa thong s van hanh va
cac bién s6 anh huéng

Hiéu sut cta quy trinh xé nho khong chi
phu thudc vao co khi ma con chiu tac dong
16n tir dac tinh hoa ly cua vat liéu dau vao.
Céc nghién ctu thyc nghiém ctua Utebay va
cong sy (2019) da chi ra nhitng twong quan
quan trong:

- Tac dong cua thudc nhudm: Vi cotton
chua nhudm cho ra xo ¢6 ham luong xo ngin
(SFC) thip hon va d6 bén cao hon so v&i vai
d3 nhudém. Piéu nay cho thay cac tdc nhan
hoéa hoc trong qua trinh nhudém c6 thé 1am suy
giam tinh toan ven cau trac ciia xo cellulose.

- Céu trac dét: Vai dét kim don cho phép
thu hoi xo dai va bén hon so véi cac ciu tric
dét chat, do luc lién két gifta cac vong soi
long 1€o hon.

- Cuong do xtr Iy: Viée tang s 1an cit 1én
03 lan gitp toi wu héa d6 mo cua vai; tuy
nhién, vugt qua ngudng nay s& dan dén su
suy giam co tinh tram trong. Diéu nay nhan
manh sy danh d6i gitta mirc d¢ phan ra vat
lidu va chat lugng xo bao ton.

Bén canh do, nghién ctru trén vai denim da
lam sang t6 vai tro cua téc do tréng va thot
gian xu ly [1]. Két qua cho thiy viéc ting tdc
d6 tréng twong ddi giup cai thién san luong
soi ma khong lam gia ting dang ké lwong bui
min (vat liéu that thoat). Tuy nhién, do denim
c6 do bén co hoc dic thi, cac thong sd nay
can dugc kiém chimg thém trén dai rong cac
loai vai dét thoi va dét kim khac dé xay dung
mot bd thong s6 van hanh tiéu chuan cho
nganh tai ché co hoc.

Viéc tinh chinh déng bd gilra dac tinh vat
lidu va thong s6 may moc chinh 1a chia khoa
dé toi da hoa nang suit dong thoi duy tri duoc
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chit lugng xo tai ché tiém cin véi xo nguyén
ban.

3.7. Cong nghé M& soi trong tai ché co
hoc

3.7.1. Co ché van hanh ciia may mé soi

Qua trinh mo sgi (thuong goi la x¢€ soi) 1a
giai doan quyét dinh trong viéc giai phong
cac xo don 1é tir cAu trac vai hodc soi phé thai
[4]. Cong nghé nay dic biét hi¢u qua ddi vai
cac nhom xo chi dao nhu bong, len va
acrylic. Co ché ¢t 161 bao gom viéc st dung
luc kéo co hoc lién tiép thong qua cac cum
tang tréng (xi lanh) gan ring cua dé pha vo
lién két ciia hang dét.

Thong thuong, mét day chuyen cong
nghiép bao gom tir 01 dén 06 trong sap xép
noi tlep

- Trong so cap: Thuc hién mé thd cic
manh vai vun.

- Cac trong ké tiép: Dan dan tinh ché va
tach roi cac cum xo thanh xo don 1é nho mat
d6 rang cua day hon va toc d6 quay cao hon.

- Céc hé thong hién dai con tich hop bo
diéu khién giam sat chat lugng truc tuyén, hé
théng ngung tu xo va thiét bi hut bui trung
tam dé dam bao moi truong lam viéc va do
sach ctia san pham dau ra.

Nghién curu trén may Shirley Analyzer da
chi ra mot nghich 1y k¥ thuat: viéc ting sb lan
di qua may gitp cai thién chiéu dai xo trung
binh va chiéu dai t& phdn vi trén, nhung dong
thoi lam gia tang ty 1& nat that (neps) va ham
lugng xo ngén do tac dong va dap lién tyc cua
ring cua. Tuong tu, Kanan (2024) khang
dinh hé thong 07 con lan mang lai Chi s6 Chat
lugng Soi (FQI) vuot tréi hon hén cac thiét
lap it con lan d6i véi phé liéu denim.

3.7.2. Tac dong cia do hao mon vat liéu
va diéu kién méi truong

Mot yéu t6 quan trong anh huong dén chat
luong xo tai ché 1a tinh trang vat 1y cua
nguyén liéu dau vao gdm:

- Mtc d6 hao mon: Quan 4o cii (bi mon
nhiéu) thuc té lai tao ra xo tai ché dai hon so
v6i1 val méi. Ly do 1a sy mai mon trong qua
trinh sir dung d lam yéu di cau trac lién két

s0i, giip mdy mo xo tach roi ching dé dang
hon ma khong gy dut giy xo do (mg suét co
hoc.

- Piéu kién khi quyén: P 4m va nhiét do
moi truong khong cho thiy tac dong dang ké
dén chiéu dai xo bong trong qua trinh ma, tuy
nhién can c¢6 thém nghién ctru ddi véi cac loai
xo ¢6 kha nang hut 4m cao nhu len dé xac
nhén tinh khai quat nay.

3.7.3. Twong quan giira ciu tric vai va
kha ning thu hdi xo

Hiéu suét cua qué trinh mo s¢1 bi chi phéi
manh mé& béi cau trac hinh hoc cua hang dét:

- Cau trac dét: Vai dét kim hodc vai dét
thoi c6 mat do 1ong 1éo thudng cho xo tai ché
dai va chat lugng cao hon so voi vai dét chat.
Diéu nay do luc can ma sat gita cac soi trong
céu trac dét 1ong thap hon, giam thiéu tmg
sudt cat 1én xo.

- Hinh dang mdu va huéng cép lidu: Céc
nghién ctru gan day cua Lindstrom (2024) chi
ra rang vi¢c cap liéu theo dudng cheo dbi voi
cac mau hinh tron gitp cai thién dang ké kha
nang kéo soi va thu hep phan bé chiéu dai xo.
Trong khi d6, cac mau hinh chir nhat lai giup
giam thiéu lugng vai chua mo.

Téng két: Viéc t6i wu héa qua trinh mo soi
doi hoi sy can bang giita so lan xir Iy va
cuong do tdc dong co hoc. Sy khac biét vé
cac thong s dét thoi/dét kim (chiéu dai mii
khau, mat do soi doc/ngang) chinh 1a nhiing
bién s6 tiém nang can duogc dinh lugng hoa
trong cic nghién ciru twong lai dé tdi da hoa
ty 1& thu hdi xo hitu dung.

3.8. Panh gia chat lwong xo tai ché trong
qua trinh ti ché co hoc

Chat lwong xo tai ché 1a bién s6 quyét dinh
kha ning kéo soi (spinnability) va hiéu suét
1y tinh cta san pham dét may cudi cung. Viéc
danh gia dinh lugng céac dac tinh xo khong
chi giup t6i uvu hoa day chuyén san xuat ma
con dam bdo vat liu dap ing dugc cac tiéu
chuan khat khe vé thim my va do bén co hoc.

Céc chi s6 k¥ thuat ¢t 161 bao gom:

- Phan bd chiéu dai xo: Chiéu dai trung
binh (ML) va ham luong xo ngan (SFC).
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- bac tinh hinh hoc va co 1y: B§ min
(fineness), dd bén kéo (STR) va chi sb dong
nhat (UI).

- Mitic d6 tap chat: S6 lugng niit that (neps)
va hiéu suét tach xo.

Pé do ludng cac thong s6 nay, cac thiét bi
tiéu chuan coéng nghiép nhu May phan tich
Shirley, hé théng HVI (High Volume
Instrument) va dac biét 1a AFIS (Advanced
Fiber Information System) ctuia Uster dugc st
dung rong rdi nham cung cap dit liéu pho chi
tiét vé tinh trang xo sau khi xt 1y.

3.8.1. Chi s6 chét lwong xo (FQI) va Chi
s0 on dinh kéo s¢i (SCI)

Pé danh gia toan dién tiém ning cta xo tai
ché, hai chi sb tich hop thuong duge sir dung:

1. Chi sé Chat luong Xo (FQI):

FQI= (ML x STR)/P0 min

Chi s6 nay cho phép so sanh hiéu qua cta
cac diéu kién xtr 1y khac nhau ddi véi chét
lwong xo thu hoi.

2. Chi s6 B¢ nhat quan Kéo soi (SCI):

Thudng 4p dung cho xo bong, SCI tong
hop cac gia tri vé do bén, chiéu dai trung binh
nta trén (UHML), chi s6 dong nhat (UI) va
gia tri Micronaire (phan anh ca do min va do
trudng thanh cia xo).

Nghién ctru ctia Béchir va cong su (2018)
da chi ra mot sy danh d6i quan trong: Khi ting
s6 1an di qua may mé xo tir 1 dén 7, gid trj FQI
tang 1én do xo dugc tach roi va lam sach t6t
hon. Tuy nhién, gia tr1 SCI lai c6 xu hudéng
giam, cho thiy tinh nhat quan trong qua trinh
kéo soi bi suy giam [5]. Diéu nay dit ra yéu
cau phai kiém soat chit ché cuong do xir 1y co
hoc dé duy tri tinh toan ven cau tric cua xo.

3.8.2. Dinh lwgng mirc d0 mé xo trong
tai ché co hoc

Mitc d0 mo xo (Degree of opening) dinh
luong ty 1€ xo da dugc tach ro1 hoan toan khoi
cdu trac vai. Hién co hai phuong phap tiép
can chinh:

Phuong phap truc tiép (Hiéu suat tach):

Xac dinh thong qua vi¢c phan loai thu
cong hodc may moc cac thanh phan trong hop
giao hang (delivery box) dé tach riéng xo da

md (MSF) va cac manh sgi/vai chua mo
(MNES).

Hiéu suét (%) = (MSF/MES) x 100,

Mac du truc quan, phuong phap nay chua
phan anh duoc chét lugng ndi tai hoac kha
nang kéo sgi ciia xo sau khi tach [4].

Phuong phép gian tiép (Po Micronaire):

Lindstrom va cong su (2024) dé xuét st
dung gié tri Micronaire dé udc tinh mic do
mé& xo dua trén do thdm khi cua khdi xo.
Bang cach so sanh mau tai ché véi cac hdn
hop tham chiéu (ty 1& 0/100 dén 100/0 giira
x0 da mo va chua mo), nghién ctru xac dinh
murc 36 mo xo dao dong tir 40% dén 60%.

Két luan k¥ thuat: Viéc danh gia chat luong
khong thé chi dua trén mét chi sd duy nhét. Su
két hop gitra cac phép do vat Iy (AFIS/HVI)
va cac chi sd tich hop (FQI/SCI) 14 can thiét
d¢ du bao chinh xac hanh vi clia xo tai ché
trong cac cong doan san xuat ha ngudn.

3.9. Tai ché co hoc: L trinh tuin hoan
va cac bién sb vat liéu

3.9.1. Tai ché vong kin so véi Tai ché
vong hé

Hi¢u qua cua tai ché co hoc trong viéc thuc
day nén kinh té tuan hoan dugc danh gia qua
hai md hinh chién luoc:

Tai ché vong kin: Pay 1a mé hinh 1y tuong
noi chat thai dét may duoc tai tich hop truc
tiép vao cing mot chudi gia tri san pham ban
dau (vi du: quﬁn 4o cii tai ché thanh soi kéo
so1 cho hang may mdc moi) [5].

Loi ich mdéi truong: Panh gid vong doi
(LCA) chi ra rang tai s dung 1 kg quan 4o
c6 thé tiét kiém 65 kWh (d6i v6i bong) va lén
dén 90 kWh (ddi véi polyester) so voi san
xuat nguyén liéu nguyén sinh.

Thach thie: CLR doi hoi nguyén li€u dau
vao ¢ do tinh khiét cuc cao, chu yéu dua vao
chét thai trudc tiéu ding (Pre-consumer) dé duy
tri cac déc tinh co Iy nhu do bén va do cliing cua
X0.

Tai ché vong hé (Open-loop Recycling -
OLR): Con dugc goi 1a tai ché "xuéng cép
(Downcycling), noi vat liéu duoc chuyén doi
thanh cac san pham c6 gi tri thap hon hoic
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khong lién quan dén nganh may mic nhu vat
liéu céach nhiét, gié¢ lau cong nghiép, 16p lot
tham hoac vai khong dét.

Pic diém: OLR thuong 1a dich dén cua
chat thai sau tiéu dung (Post-consumer) do su
khong ddng nhét vé thanh phin va sy suy
giam chiéu dai xo sau qua trinh xir 1y co hoc
cuong do cao. Mac du OLR gitp tri hoan viéc
réc thai bi dua ra bai chon 14p (MSW), né van

chua giai quyét triét dé bai toan tudn hoan
vinh ctru néu thiéu cac d6i mai trong k¥ thuat
tai tao xo.

3.9.2. Tinh dic thu cia xo trong hé
thong tai ché

Kha ning thich tng ciia quy trinh téi ché
co hoc phu thudc mat thiét vao ban chat
polymer cua xo:

Bing 4. So sanh kha néing tuan hoan theo logi xo

DPic tinh Xo Len Xo Bong
A 1A . Cao (duy tri cau tric tot qua | Trung binh (chiéu dai xo giam
D0 bén chu ky nhiéu 1an kéo lai) nhanh)
Lo trinh phé bién Vong kin & Vong ho giﬁ)khep kin (can pha tron nguyén
Ung dung chu dao f;ing détkim cao cap, chin May mic pho thong, vai khong dét
Théch thirc chinh G1F duoc d0 manh va do Bap tf)n chiéu dai xo dé kéo so1 cao
mém chi s6

Xo Len: C6 lich st tai ché lau doi tir Thé
chién I va thé hién tinh linh hoat vuot troi.
Céu trac vay va do dan hdi ty nhién cua len
cho phép n6 chiu dung tdt hon céac tac dong
cua quy trinh kéo soi chai (carding) va kéo
soi hon hop, gitip len dé dang tham gia vao
ca hai 10 trinh CLR va OLR.

4. KET LUAN VA PINH HUONG

Tuong lai cua tai ché dét may co hoc phu
thudc vao viéc thu hep khoang cach chat
luong gitta xo tai ché va xo nguyén sinh
thong qua toi wu hoa cong nghé mo xo va
thiét ké san pham "hudng t6i tai ché".

Bai danh gia nay khang dinh vai tro khong
thé thay thé cua tai ché co hoc nhu mét truc
cot chién lugc trong viéc chuyén déi nganh
dét may sang mo hinh kinh té tudn hoan bén
virng. Du di dat duoc nhiing budc tién cong
nghé nhat dinh, qua trinh t6i wu hoa chat
luong xo va hiéu qua xir Iy van d6i mat véi
nhiéu rao can k¥ thuat phirc tap.

4.1. Nhirng thach thirc cdt 16

Nghién ctru nhan manh su can thiét cua
nhimg d6i méi mang tinh dic thu cho timg
loai soi. Dic biét, viéc tai ché co hoc soi téng
hop — thanh phan chiém ty trong 16n nhat

Xo Bong: Méc du 1a xo ty nhién dugc tiéu
thu nhiéu nhét, bong gap thach thire 1on do
chiéu dai xo bi rat ngan dang ké sau mdi chu
ky tai ché co hoc. Pé dam bao kha ning kéo
s0i, xo bong tai ché thuong phai pha tron
(blend) v&i xo nguyén sinh theo ty 1& nhét
dinh, tao thanh mé hinh tai ché ban khép kin
trong chudi cung tmg thoi trang hién dai —
can dugc dau tu manh mé dé san xuat ra cac
dong xo tai ché chat lugng cao ma vin dam
bdo tinh kha thi vé mt kinh té.

Théch thirc 16n nhét hién nay nam & dong
chat thai sau tiéu dung. Su khong dong nhét vé
cAu trac, mac do 6 nhiém va sy hién dién cua
cac loai vai pha tron doi hoi mot hé thong giai
phap dong bo tir khau phan loai dén tién xu 1y.

4.2. L§ trinh nghién ctru wu tién

Pé nang cao kha nang mo rong quy mo va
tinh ben viing, cac hudng nghién ctru tiép
theo can tap trung vao cic mat xich sau:

T6i wu héa Tién xir ly: Xac dinh loai va
ndng d6 chat boi tron (lubricants) tdi wu cho
ting hdn hop soi cu thé nhim giam ma sat
lién két, bao ton chiéu dai xo va giam thiéu
diu chan méi truong ciia hda chét.
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Hé¢ thong Phin loai thong minh: Phat
trién va ing dung cac cong nghé hd trg Al va
Quang pho hoc (NIR/HSI) dé nhan dién
chinh xac vai pha tron, nang cao do tinh khiét
ctia nguyén liéu dau vao — yéu td tién quyét
cho chét lugng dau ra.

Co hoc héa ciu tric dét: Can co céc
nghién ctru hé thong vé tic dong cua cac
thong sb cau tric vai (chiéu dai mii khau, mat
dd soi doc/ngang) dén hiéu suét thu hdi xo.
Viéc dinh luong hoa mdi quan hé giita cong
doan x¢ thé va m¢ xo tinh s€ gitp tinh chinh
cac thong s6 may moc dé giam thiéu hu ton
vat ly 1én xo0.
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THE ROLE OF DIGITAL TRANSFORMATION IN ENHANCING THE
COMPETITIVENESS OF RURAL INDUSTRIAL ENTERPRISES IN
VIETNAM

ABSTRACT

Ngo Ngoc Tram Anh!

In the context of the Fourth Industrial Revolution, digital transformation has become an important driving
force for enhancing enterprise competitiveness, particularly among rural industrial enterprises, which are
generally characterized by small scale, limited technological capacity, and weak market access. This paper
analyzes the role of digital transformation in improving the competitiveness of rural industrial enterprises in
Vietnam. It clarifies the role of digital transformation in enhancing production efficiency, expanding markets,
improving corporate governance, and strengthening innovation capacity. The analysis also identifies several
challenges, including limited financial resources, inadequate digital skills, and underdeveloped technological
infrastructure. On this basis, the study proposes several policy implications to promote digital transformation

in the rural industrial sector.

Keywords: enterprises, competitiveness, digital transformation, rural industry, Vietnam.

In recent years, digital transformation has
become an inevitable trend in global
economic development. In Vietnam, the
Government has issued a number of
important policies to promote digital
transformation, notably Decision No.
749/QD-TTg in 2020 on the National Digital
Transformation Program (Chinh phu, 2020).
Accordingly, enterprises are identified as the
center of the digital transformation process
and play a key role in enhancing national
competitiveness. The rural industrial sector
in Vietnam plays an important role in local
economic development, job creation, and
economic restructuring. According to the
Ministry of Industry and Trade (2025), the
country has more than 2,000 industrial
clusters and tens of thousands of rural
industrial production establishments, most of

1. THEORETICAL FOUNDATION

1.1. The concept and nature of digital
transformation in enterprises

In recent years, the concept of digital
transformation has been approached from
various perspectives in academic research.
According to Gregory Vial (2019), digital

! Graduate Student, Thanh Dong University
Email: tramanhhh28@gmail.com

which are small and medium-sized
enterprises (SMEs). However, this sector still
faces many limitations, such as outdated
technology, low productivity, and weak
participation in global value chains. In this
context, digital transformation is expected to
serve as a breakthrough solution to help rural
industrial ~ enterprises  improve  their
competitiveness. According to the World
Bank (2021), the application of digital
technologies can help enterprises increase
productivity by 20-30% while significantly
reducing operating costs. Nevertheless, the
level of digital transformation adoption
among rural industrial enterprises in Vietnam
remains relatively limited, with only about
20-30% of SMEs applying digital
technologies at a basic level.

transformation is understood as a process in
which organizations use digital technologies
to create profound changes in business
models, organizational structures, and value
creation methods. Unlike digitization, which
merely converts data from physical to digital
form, or the digitalization of processes,
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which  improves  processes  through
technology, digital transformation is more
strategic and comprehensive in nature.

From the perspective of strategic
management, digital transformation is not
merely a technological tool but also a process
of enterprise restructuring aimed at adapting
to a new competitive environment.
According to Erik Brynjolfsson and Andrew
McAfee (2014), enterprises that effectively
apply digital technologies are able to create a

“digital advantage” enabling them to
outperform competitors in terms of
productivity and innovation. For rural

industrial enterprises in particular, digital
transformation is significant in narrowing the
technological gap between rural and urban
areas. Technologies such as cloud
computing, e-commerce, and big data enable
small-scale enterprises to access resources
that were previously available only to large
enterprises (World Bank, 2021).

1.2. Theories of enterprise
competitiveness and competitive advantage

The concept of enterprise competitiveness
has been developed from various theoretical
schools. According to Michael E. Porter
(1985), a firm’s competitive advantage
derives from its ability to perform activities
in the value chain at a lower cost or to create
differentiation compared with its
competitors. Porter’s value chain model
emphasizes the role of activities such as
production, marketing, and services in value
creation. However, in the context of the
knowledge economy, the resource-based
view has expanded this concept. According
to Jay Barney (1991), a firm’s sustainable
competitive advantage depends on its
possession and effective exploitation of
resources that are valuable, rare, difficult to
imitate, and difficult to substitute. In the
context of digital transformation, resources

such as data, technological capabilities, and
digital skills have become core factors. In
addition, David J. Teece’s dynamic
capabilities theory (2007) emphasizes the
ability of enterprises to integrate, build, and
reconfigure resources in order to adapt to
rapidly changing environments. Digital
transformation is a specific manifestation of
dynamic capabilities, as enterprises must
continuously adjust their strategies and
operating models to take advantage of new
technologies.

1.3. Mechanisms through which digital
transformation affects competitiveness

Based on the above theoretical synthesis,
the impact mechanism of  digital
transformation on the competitiveness of
rural industrial enterprises can be analyzed
through four main channels.

First, digital transformation improves
operational efficiency. It enables the
automation of production and management
processes, thereby reducing costs and
increasing productivity. This is consistent
with Porter’s theory of cost advantage.

Second, digital transformation expands
markets and improves customer access.
Digital platforms such as e-commerce help
rural industrial enterprises  overcome
geographical limitations and reach customers
on a wider scale. This is an important factor
in increasing revenue and strengthening
competitive position.

Third, digital transformation improves
managerial capacity. Digital management
systems, such as ERP and CRM, help
enterprises improve decision-making quality,
enhance information transparency, and
optimize resources. This is directly related to
enterprises’ dynamic capabilities.

Fourth, digital transformation promotes
innovation. Digital technologies create
favorable conditions for enterprises to
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develop new products, improve processes,
and personalize services. This is a core factor

2. RESEARCH METHODOLOGY

In this paper, the author adopts a
qualitative approach based on the analysis of
secondary data to clarify the role of digital
transformation in enhancing the
competitiveness  of  rural  industrial
enterprises in Vietnam. This approach is
selected because the study is primarily
synthetic in nature, aiming to explain impact
mechanisms and assess development trends
rather than to test quantitative hypotheses.
According to Creswell (2014), qualitative
research is particularly appropriate in cases
where it 1s necessary to explore a
phenomenon within a complex practical

3. ANALYSIS OF THE CURRENT
STATE OF DIGITAL
TRANSFORMATION IN RURAL
INDUSTRIAL  ENTERPRISES IN
VIETNAM

Table 3.1 indicates that most enterprises
remain at the stage of adopting basic digital
technologies such as Internet connectivity
and email communication, while more
strategic technologies, including Enterprise
Resource  Planning (ERP), Customer
Relationship Management (CRM), and
Artificial Intelligence (Al), have not yet been

in creating sustainable competitive advantage
according to the resource-based view.
context, especially when quantitative data are
limited or incomplete. In the Vietnamese
context, data collection on digital
transformation in the rural industrial sector
remains fragmented; therefore, the use of
secondary data from various sources is a
reasonable choice. The author applies an
interpretive analytical approach combined
with inductive reasoning, using multiple data
sources from the General Statistics Office,
the Ministry of Industry and Trade, the World
Bank, the OECD, and UNIDO to conduct
comparative and trend analyses, thereby
drawing conclusions about the role and
impact mechanisms of digital transformation.
widely implemented. This situation clearly
reflects the phenomenon of “surface-level
digital transformation,” in which enterprises
digitize certain activities without
fundamentally transforming their business
models. The level of technology adoption
among rural industrial enterprises is even
lower due to constraints related to financial
resources and human capital. Consequently,
a significant competitiveness gap exists
between rural enterprises and their urban
counterparts.

Table 3.1. Level of digital technology adoption in Vietnamese enterprises

Content of Digital Technology Application | Percentage of Enterprises (%)
Internet usage 72
Use of email for business communication 68
Use of accounting software 54
Use of e-commerce platforms 32
Use of ERP/CRM systems 18
Application of Al/Big Data 5

Source: Compiled by the author from MPI and World Bank data.

3.1 The Impact of  Digital
Transformation on Operational Efficiency

It can be seen that digital transformation
has had and continues to have a clear impact

on the production efficiency and operational
performance of enterprises.
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Table 3.2. The Impact of Digital Transformation on Operational Efficiency

Indicator Non-Digitally Digitally Transformed
Transformed Enterprises Enterprises
Labor productivity growth (%) 5-10 20-30
Reduction in operating costs (%) 3-5 15-20
Production defect rate (%) 8-10 3-5
Order processing time (days) 5-7 2-3

Enterprises that have adopted digital
transformation demonstrate significantly
superior operational performance compared
to those that have not. Specifically, labor
productivity is reported to be two to three
times higher, while operating costs are
substantially reduced. Notably, order
processing time has been shortened from
approximately 5 - 7 days to only 2 - 3 days,
highlighting the crucial role of digital
technologies in optimizing production
processes and logistics operations. These
findings are fully consistent with Porter’s

Source: World Bank (2021); OECD (2020).
(1985) theory of cost advantage, which
argues that technological innovation enables
firms to achieve superior efficiency and
sustainable competitive advantages.

3.2. The Impact of  Digital
Transformation on Market Expansion

In the current period, as Vietnam seeks to
accelerate economic growth and enhance its
global integration, one of the most significant
benefits of digital transformation is its ability
to expand market access through digital
platforms.

Table 3.3. Percentage of Enterprises Participating in Online Markets

Business Model Percentage of Enterprises (%)
Traditional sales only 58
Combination of online and
. 30
offline sales
Primarily online sales 12

The data indicate that although the
majority of enterprises still rely on traditional
sales channels, the trend toward integrating
online and offline business models is
increasing.  Approximately  42%  of
enterprises have already participated in the
digital marketplace, demonstrating that
digital transformation is gradually reshaping
market access strategies. For rural industrial
enterprises, participation in e-commerce
platforms helps overcome geographical
constraints, particularly in  accessing
international markets. Currently, many
enterprises and household businesses in rural
areas have begun conducting transactions

Source: Ministry of Industry and Trade (2023).

through e-commerce platforms, while
traditional craft products are increasingly
marketed and sold via platforms such as
Shopee, Lazada, and Amazon. This
development enables rural enterprises to
reach broader customer segments, improve
brand visibility, and enhance their
competitive position in both domestic and
international markets.

3.3. The Impact of  Digital
Transformation on Enterprise Management
Capability

The results indicate that more than 60% of
enterprises reported improvements in
financial management and decision-making
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after adopting digital technologies. This
finding demonstrates that digital
transformation plays a significant role in
enhancing the quality of corporate
governance. In particular, the use of real-time

data enables enterprises to make faster and
more accurate decisions, thereby improving
their ability to adapt to market changes - a
core element of the dynamic capabilities
theory proposed by Teece (2007).

Table 3.4. Improvement in Management Performance Following Digital Transformation

Management Aspect Percen?age of Enterprises
Reporting Improvement (%)

Financial Management 65

Customer Relationship 58

Management (CRM)

Decision-Making 62

Information Transparency 60

Source: Compiled and calculated by the author

3.4. The Impact on Innovation Capacity

Table 3.5 demonstrates that digital
transformation has a significant impact on
innovation activities, particularly in product
improvement and production process
innovation. This finding reflects the role of
digital technologies in enhancing innovative

capacity, which is a critical factor in creating
sustainable competitive advantage. However,
the proportion of enterprises developing
entirely new products remains relatively low
(35%), suggesting that innovation within the
rural industrial sector is still predominantly
incremental rather than radical in nature.

Table 3.5. Innovation Activities in Digitally Transformed Enterprises

Innovation Activity Percentage of Enterprises (%)
Product improvement 48
Production process innovation 52
Development of new products 35
Product/service )3
personalization

Source: Compiled and calculated by the author.

3.5. Barriers to Digital Transformation
Despite the numerous benefits generated
by digital transformation, its implementation
continues to face several significant barriers.
The findings indicate that the most
significant barrier is the shortage of human
resources with digital skills (72%), followed
by financial constraints (68%). These results
suggest that digital transformation is not

merely a technological issue but also a
challenge related to human capital and
resource availability. For the rural industrial
sector, these Dbarriers are even more
pronounced due to relatively limited socio-
economic conditions. This helps explain why
the level of digital transformation adoption in
this sector remains relatively low.

Table 3.6. Major Barriers Faced by Enterprises

Barrier

Percentage of Enterprises (%)

Lack of financial resources

68

76
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Shortage of digitally skilled 7
human resources
Insufficient technological 55
infrastructure
Lack of awareness and

. 50
understanding

Source: Compiled and calculated by the author.

4. MANAGERIAL AND POLICY
IMPLICATIONS

The study demonstrates that digital
transformation plays a crucial role in
enhancing the competitiveness of rural
industrial enterprises in Vietnam through
four primary mechanisms: (i) improving
operational efficiency, (i1) expanding market
access, (iii) strengthening managerial
capabilities, and (iv) promoting innovation.
These findings are not only consistent with
the proposed analytical framework but also
reinforce existing theoretical foundations.

First, the findings confirm that digital
transformation represents a new form of
strategic resource from the perspective of the
Resource-Based View (RBV). Elements such
as data, digital platforms, and technological
capabilities can be considered valuable and
difficult-to-imitate ~ resources,  thereby
contributing to the creation of sustainable
competitive advantages (Barney, 1991).
Given the limitations in capital and scale
typically faced by rural industrial enterprises,
digital transformation serves as a strategic

lever that enables firms to overcome
traditional constraints.
Furthermore, the study supports the

dynamic capabilities perspective by showing
that enterprises adopting digital technologies
are better able to adapt to changing business
environments. The reduction in order
processing time, improvements in decision-
making quality, and enhanced market
responsiveness provide clear evidence of

firms’ ability to reconfigure resources in a
digital environment (Teece, 2007).

Although digital transformation generates
substantial benefits, the study also reveals
that financial constraints, shortages of skilled
labor, and inadequate infrastructure remain
significant obstacles. These findings suggest
that digital transformation is not solely an
internal business issue but also depends
heavily on the broader institutional
ecosystem. This highlights the importance of
integrating an ecosystem approach into
digital transformation research. Enterprise
competitiveness depends not only on internal
resources but also on external factors such as
public policies, infrastructure, and support
networks.

Moreover, the findings reveal the
existence of a “digital divide” between rural
and urban enterprises. This raises important
concerns regarding the inclusiveness of
digital transformation and underscores the
need for policy interventions aimed at
reducing digital inequalities.

4.1. Recommendations for Government
and Policymakers

To further strengthen the role of digital
transformation in enhancing the
competitiveness of enterprises in general and
rural industrial enterprises in particular,

several policy recommendations are
proposed.

First, a comprehensive digital
transformation  ecosystem  should be

developed for rural areas. This includes
investing  in  digital  infrastructure,

TAP CHi CONG NGHIEP NONG THON SO 61 77



KHOA HOC -

CONG NGHE

particularly high-speed internet connectivity
and shared technology platforms designed
for small and medium-sized enterprises.

Second, specialized financial support
policies should be established to assist rural
industrial enterprises throughout the digital
transformation process. These may include
tax incentives, preferential credit programs,
and technology innovation support funds.

Third, digital skills training programs for
the rural workforce should be expanded and
strengthened. Human capital development is
a critical factor in ensuring the successful
adoption and operation of digital
technologies.

Fourth, stronger collaboration should be
promoted among enterprises, research
institutions, and technology firms in order to
build an innovation ecosystem that generates
broader spillover effects.

4.2. Recommendations for Enterprises

5. CONCLUSION, LIMITATIONS,
AND FUTURE RESEARCH
DIRECTIONS

In the context of digital transformation
becoming an inevitable trend in the global
economy, this study has examined the role of
digital transformation in enhancing the
competitiveness  of  rural  industrial
enterprises in Vietnam. The findings indicate
that digital transformation has a positive and
multidimensional impact on enterprise
competitiveness  through four primary
mechanisms: (i) 1improving operational
efficiency, (ii) expanding market access, (iii)
strengthening managerial capabilities, and
(iv) fostering innovation. These findings are
consistent with the proposed analytical
framework and further reinforce major
theoretical —perspectives, including the
Resource-Based View (RBV), Dynamic

To further improve their competitiveness,
rural industrial enterprises should focus on
the following strategic actions.

First, enterprises should recognize that
digital transformation is not merely a
technological investment but rather a long-
term development strategy closely linked to
business model transformation.

Second, enterprises should prioritize
digital solutions that align with their scale
and available resources, beginning with
fundamental applications such as financial
management systems, online sales platforms,
and customer relationship management tools.

Third, firms should invest in strengthening
internal capabilities, particularly employees’

digital skills and organizational data
management capabilities.
Fourth, enterprises should enhance

collaboration with digital platforms and
technology partners to leverage external
resources and reduce initial investment costs.
Capabilities Theory, and Competitive
Advantage Theory.

The study also reveals that the level of
digital transformation within Vietnam’s rural
industrial sector remains relatively limited
and uneven. Major Dbarriers include
insufficient financial resources, inadequate
digital skills, underdeveloped technological
infrastructure, and limited awareness of the
benefits associated with digital
transformation.

Despite its contributions, the study has
several limitations. First, it primarily relies
on secondary data sources and therefore may

not fully capture the micro-level
characteristics of individual enterprises.
Second, no quantitative analysis was

conducted to empirically test the magnitude
of relationships among variables in the
proposed framework. Third, the study
focuses exclusively on Vietnam, limiting the
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generalizability of its findings to other
national contexts.

Future research may pursue several
directions. First, quantitative methods such
as Structural Equation Modeling (SEM) and
Partial Least Squares Structural Equation
Modeling (PLS-SEM) could be employed to
empirically validate the relationships
proposed in the conceptual framework.
Second, the scope of analysis could be
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KET QUA NGHIEN CUU, THU NGHIEM MO HINH ROBOT

LOC VOT DAU TREN MAT N UoC
TrAm An Minh' , Nguyén Phan Bao Nhu!, LAm Ngoc Cém?

TOM TAT

O nhiém dau trén mdt nueée la mét trong nhitng vin dé méi truong dang quan tdm hién nay, anh hiong
truec tiép dén chat lwong nguon nude va hé sinh thai thiy sinh. Nghién ciru ndy trinh by qud trinh thiét ké va
ché tao robot loc vot dau trén mat nudc ¢o kha nang diéu khién tir xa, gidm sdt hoat dong thong qua camera
va thue hién thu gom dau bang co cdu banh quay. Hé thong sir dung cong nghé truyén thong khong day
NRF24L01, két hop vi diéu khién ESP32 Devkit VI va Arduino Nano dé diéu khién va giam sat hoat dong. Két
qud thir nghiém cho thay robot ¢é kha ning néi on dinh, di chuyén trén mdt nude, thu gom dau va truyén dir
liéu van hanh vé thiét bi diéu khién. Nghién ciru gop phan dé xudt gidi phdp vmg dung céng nghé robot trong

ho tro xut [y 6 nhiem moi truong nudc.

1. PAT VAN PE

Moi truong nudce gitlr vai tro dac biét quan
trong dbi v6i doi sdng con ngudi va sy phat
trién ctia hé sinh thai. Tuy nhién, ciing véi
qua trinh cong nghi€p hoa va do thi hoéa, tinh
trang 6 nhiém dau tai cac song, hd va ving
nudc ndi dia ngay cang gia ting. Dau phat
sinh tir hoat dong san xuat cong nghiép, van
hanh may moc, phuong tién thuy hoac céc
hoat dong dan sinh c6 thé giy anh huong
nghiém trong dén chat lugng ngudn nude va
moi truong sinh thai.

Hién nay, vi¢c xur ly dau tran chu yéu dua
vao cac bién phap thu cong hodc st dung vat
liéu hap phu, doi héi nhiéu nhan lyc, thoi gian

2.COSO LY THUYET VA THIET KE
HE THONG

2.1. Nguyén Iy thu gom dau

Robot duoc thiét ké dua trén dic tinh dau
c6 khéi luong riéng nho hon nudc nén n6i
trén bé mat. He thong thu gom str dung tam
banh quay lién tuc tiép xuc véi mit nudc dé
dua 16p dau loang 1én phia trén.

Dau sau khi dugc thu gom s& dugc dan vao
hai thung chtra b tri trén than robot. Trong
qua trinh nay, hé théng ranh thoat va ludi loc
dugc sir dung dé tach nudc khoi dau. Phan
nuéc duoc tra lai moi trudng, trong khi dau
duogc gitr lai trong khoang chura riéng biét.

2.2. Cong nghé truyén thong khong day

va chi phi. Do d6, viéc nghién ciru cac thiét
bi hd tro thu gom dau theo hudng ty dong hoa
1a can thiét nhim nang cao hiéu qua xir 1y 6
nhiém moi trudng nudc.

Xuat phat tir thuc tién d6, nhom nghién
ctru thuc hién dé tai “Nghién ctru va ché tao
robot loc vot ddu trén mat nudce” nham xay
dung mé hinh robot c6 kha ning diéu khién
tlr xa, giam sat hoat dong va hd tro thu gom
du trén mat nudc.

Bit dau tir thang 6 nim 2025, nhom
nghién ctru cia céc hoc sinh va gido vién
Truong THPT chuyén Ly Tu Trong, thanh
phé Can Tho di thu duoc nhitng két qua bude
dau dang khich 1¢.

Hé théng diéu khién sa dung mo-dun
NRF24L01 hoat dong trén bang tan 2,4 GHz.
Mo-dun nay cho phép truyén nhan dir liéu
giita tay diéu khién va robot véi mirc tiéu thu
nang lwong thap, tc do truyén dit liéu cao va
kha ning tich hop thuan tién véi cac vi diéu
khién.

Khi ngudi van hanh thyc hién thao tac diéu
khién, dit liéu duoc md hoa va truyén dén
robot. BO thu trén robot tiép nhan tin hiéu,
chuyén t6i bo xur Iy dé diéu khién cac co ciu
chip hanh. Pong thoi, robot giri cac thong tin
van hanh vé tay diéu khién nham phuc vu
giam sat tu xa.

2.3. H¢ thong xir Iy va diéu khién

"Hoc sinh, *Gido vién Trieong THPT chuyén Ly Tuw Trong, thanh phé Can Tho.
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Tay diéu khién sir dung vi diéu khién
ESP32 Devkit V1 dé xt 1y tin hiéu tir cac nut
nhin, giao tiép v6i man hinh HMI va thuc
hién truyén nhan dir liéu khong ddy véi robot.

Trén robot, Arduino Nano dugc st dung
lam bo diéu khién trung tam. Vi diéu khién
nay dam nhan nhiém vu tiép nhan dir liéu tir
mo-dun NRF24L01, xtr 1y tin hi¢u tir cac cam
bién va diéu khién cac co cau chap hanh.

Hé thong giam sat gdm man hinh HMI
UART 2.8 inch duing dé hién thi cac thong s6
van hanh nhu toa do GPS, trang thai h¢ théng
va muc dau trong thung chia. Pong thoi,
robot dugc tich hop camera FPV két hop man
hinh Hawkeye gitp truyén hinh anh véi do
tré thap, hd tro quan sat hién trudng trong qua
trinh van hanh.

Pé theo ddi lwong dau trong thung chira,
hé théng str dung phao cam bién muirc nudc
CTP5210. Cac tin hiéu cam bién dugc truyén
vé bo diéu khién nham phuc vu qua trinh van
hanh va giam sat.

2.4. Tinh toan, lya chon mdt s6 thong so

2.4.1.Tinh todn thé tich phao néi ciia
Robot

Robot dugc dat trén hé phao ndi trén mit
nude, do d6 didu kién dé Robot néi duoc trén
mat nudc dugc xac dinh dua trén luc déy
Acsimet nhu sau:

pnu,(,CVchim' 2PRob0t

, (1 ,
Khoi lugng toan bo linh ki¢n va cac thiét
bi ldp trén phao du kién khoang 12kg. Nhu
vay Probot = 120N; khdi luong riéng cia

nuéce : Prypse = 10000N /m3.
Thay s6 vao ta xac dinh dwoc Vi, =

229~ 0,024m3

10000,
pé Robot 6 6n dinh can lap 2 phao hai bén,
do d6 mdi phao s& chiu mét nira thé tich chim
dé tinh toan:
Vewm 0,024

V' eim = =5 = —— = 0,012.m?

Chon chiéu dai cua phao 1a 0,6m khi d6
xéac dinh duogc tiét dién phao 1a hinh chit nhat
c6 chiéu dai 600mm; rong 200mm va cao
200mm (gid st phao chim 50%).

2.4.2. Tinh todn, lwa chon dpng co truyén
dong chan vit

Pé Robot di chuyén duoc trén mat nuodc
thi luc ddy cua chan vit phai du 16n. Luc day
duogc tinh toan thong qua lyc can cua nudc
khi Robot di chuyén. Gia sir robot di chuyén
voi van toc v = lm/s, hé sd can cia nudc
C, = 0,6, dién tich can A = 0,02m?, lyc can
thuy dong:

1
Fd == EpCdsz

= 0,5 * 1000 * 0,6 * 0,02 * 12

= 6N
=> Lyc day yeu cauF =6x*2=12N.
Cong suét truc can thiét (hleu qua chan vit

0.6): P =20 = 121 _ sow.
n 0,6

Nhu vdy dé dam bao cong suit va kich
thudc nho gon, phit hop voi ngudn dién tir pin
mat troi, chung em lya chon dong co dién 1
chiéu 12V loai RS-755 dé truyén dong truc
tiép cho truc canh vit di chuyén ciia Robot.

2.4.3. Tinh todn, lwa chon dpng co truyén
dong dia thu gom dau

Str dung dong co JGB-37 duoc sur dung de
quay 8 banh tach dau nho kha nang cung cap
mo-men xodn cao va toc do on dinh. Ban kinh
modi banh 1a: r = 50mm = 0.05m

Téc d6 tuyén tinh mong mudn tai mép
banh: v=0.2m/s

Khi d6, toc do quay cua banh dugc tinh
theo cong thurc:

v 0.2 60
= — % e ——
2*pi*r 2 *pi*0.05
= 38.2 vong/phut

Luc kéo can thiét tai mép moi banh dé kéo
dau 1a F = 1.5N, mo-men ciia mot banh 1a:
T, =F+r=15%0.05=0.075N/m

Téng md-men cho 8 banh: Tiong =8 * Ty
=0.6N/m

Cong co hoc tai truc banh: A = Tispg *

_06*2n*%_24w

Xét hiéu suét co khi va dién udc lugng 1a
0.6 hiéu suat ngp = 0.8, tir d6 cong suit dién
can thiét 1a:
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Piign = 4 o.;ﬁ).s =5SW. Cong suat thity luc yéu cau ciia bom dugc

Ngb*Nim

2.4.4. Tinh todn, lwa chon bom diu

Lya chon 2 mdy bom mini 12V dé thuc
hién nhiém vy hat dau vao thung chira va hut
dau ra khoi thung chua, thay thé cho viéc
dung dong co DC thuén.

Gia st luu lugng can thiét cia mdi bom

. L _
la: Q = 1% =1,67*10"°m3/s

Chiéu cao cot 4p twong duong can vuot
qua (bao gém toén hao duong éng va chénh
cao muc chét long): H=1,2m

3. THIET KE VA CHE TAO ROBOT

Robot dugc thiét ké theo dang mo-dun
gom khung ndi, hé théng thu gom dau, thiung
chira dau, hé théng truyén dong va cac mach
diéu khién dién tir.

Khung robot dugc ché tao tir vat liéu nhe
nham bao dam kha ning ndi va thudn loi cho
viéc lap dat cac bo phan chirc ning. Phia
trudc robot bd tri tim banh _quay thuc hién
nhiém vu thu gom dau trén bé mat nude. Dau
dugc dan vao hai thung chira riéng biét dit
trén than robot.

Heé thong diéu khién dugc thiét ké theo mo
hinh cac khéi chic ning gdm khdi ngudn,
khoi cam bién, mo-dun GPS, khoi diéu khién
trung tam, khoi chap hanh va khdi truyén
thong RF. Khdi ngudn cung cap dién ning
cho toan bo hé thong, khdi cam bién thyc
hién giam sat muc dau trong thung chira; mo-

Tam pin ning lwong mat troi

Khoang chira dau

Khung robot chira phao noi

tinh theo cong thuc:

P=p-g-Q-H
Trong dép = 850kg = 9,81m/s?
= 850 * 9,81 * 1,67 * 1075 % 1.2
=0,167W

Xét dén hiéu suét toan phan ctia bom va
dong co (n = 0,4), cong suat di¢n can cap:
P 0,167

—=——~042W
n

Pdlén = 0‘4

dun GPS cung cap dir liéu vi tri; khdi diéu
khién trung tdm tiép nhan va xir 1y dir liéu;
khdi chap hanh diéu khién dong co va bom;
trong khi khéi RF dam nhiém viéc truyén
nhan dir liéu giira robot va tay diéu khién.

Chuong trinh diéu khién robot dugc xay
dung theo nguyén tic hoat dong tuan hoan.
Sau khi khéi tao hé théng, robot tiép nhan
lénh tir tay diéu khién théng qua mo-dun
NRF24L01, dong thoi thyc hién doc dit liéu
tir cam bién muc diu, mo-dun GPS va hé
thdng giam sat nguon dién. Trén co sd cac dir
liéu thu thap duoc, bo diéu khién s& thuc hién
diéu khién dong co di chuyén, hé thdng thu
gom dau va bom hut dau. Cac théng sd van
hanh duogc gui dinh ky vé tay diéu khién dé
hién thi trén man hinh HMI va cdp nhat 1én
Google Sheet phuc vu giam sat va luu trir dir
ligu.

Co cau thu héi dau

Hé thong di chuyén

Hinh 1. So dé cdu tao Robot loc vét dau chay bcfng nang luwong mat troi
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Hinh 2. Vdn hanh thu nghiém Robot loc vot ddu chay bang nang luong mat troi

4. KET QUA NGHIEN CUU

Sau qua trinh thiét ké, ché tao va lap rap,
robot da dugc dua vao thir nghiém trong moi
truong mo phong.

Két qua cho thay robot c6 kha ning n01 on
dinh trén mat nudc nho hé thong phao ndi va
thiét ké can bang trong tdm. Robot c6 thé di
chuyén theo cac huéng diéu khién va duy tri
trang thai hoat dong on dinh trong qué trinh
van hanh.

Hé thong thu gom dau hoat dong theo ding
nguyén 1y thiét ké, dua dau tir mat nude vao
thung chtra va thuc hi¢én tach nudc trudc khi
luu trir. Cac bd phan co khi va dién tir hoat
dong ddng bo trong qua trinh thir nghiém.

Hé théng diéu khién tr xa su dung
NRF24L01 cho phép truyen nhdn dir li€u
gilra robot va tay didu khlen Man hinh HMI
hién thi cac thong tin vé trang thai hoat dong,
toa do GPS va mirc dau trong thung chira. H¢
thdng camera FPV hd trg quan sat hién
truong thong qua hinh anh truyén vé véi do
tré thap.

Ngoai ra, dir li¢u van hanh cta robot dugc
cap nhat dinh ky 1én Google Sheet nham phuc
vu viéc theo doi va luu trir thong tin. Vige tich
hop tdm pin ning lwong mit troi gitip hd tro
ngudn dién va kéo dai thoi gian hoat dong ciia
hé thong.

TAP CHi CONG NGHIEP NONG THON SO 61 83



KHOA HOC - CONG NGHE

Hinh 3. Vin hanh thir nghiém Robot loc vét dau chay bang nang lwong mdt troi trong
diéeu kién thuc té

5. KET LUAN

Nghién ctru da thiét ké va ché tao thanh
cong mo hinh robot loc vét dau trén mit nude
c¢6 kha ning diéu khién tir xa, giam sat hoat
dong thong qua hé théng camera FPV, GPS
va man hinh HMI. Robot thuc hién dugc cac
chirc ning ndi, di chuyén, thu gom dau va
truyén dir liéu van hanh vé thiét bi diéu khién.
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CO CHE CHINH SACH

NGHIEN CUU KINH NGHIEM QUOC TE TRONG PHAT TRIEN CO GIOI HOA
NONG NGHIEP VA DE XUAT BAI HOC KINH NGHIEM CHO VIET NAM
) Vii Huy Phiic, Nguyén Thi Thu Trang, D6 Vin Hao!

TOM TAT

Co gidi hba nong nghiép la mot trong nhiing tru cot quan trong cua qud trinh hién dai héa nong nghiép,
gop phan nang cao nang sudt lao dong, giam chi phi san xudt, cdi thién diéu kién lam viéc ciia nong dan va
thic day tdi co cdu nganh nong nghiép theo huéng bén vitng. Trong béi canh Viét Nam dang ddy manh phat
trién cdc ving san xuat hang hoa tdp trung va chuyen d6i mé hinh tang truong nong nghiép, viéc nghién ciru
kinh nghiém qudc té vé phat trién co gidi héa dong bé ¢6 ¥ nghia thiét thuc cd vé Iy ludn va thyc tien.

Bai bao ndy phan tich kinh nghiém phat trién co gioi hoa nong nghiép cia mot s6 quoc gia chdu A tiéu
biéu gom Trung Quéc, Thai Lan, Han Quoc va Nhdt Ban, tdp trung lam ré qud trinh phdt trién, hé thong chinh
sdch, mé hinh t6 chire dich vu co gi6i héa va cdc giai phdp thiic day co gi6i héa dong b trong chudi san xudt
néng nghiép. Trén co sé d6, bai bdo rit ra mét s6 bai hoc kinh nghiém va dé xudt dinh huéng chinh sach nham
thiic ddy phat trién co gidi héa néng nghiép phit hop véi diéu kién san xudt néng nghiép Viét Nam trong giai
doan toi.

Tir khéa: co gidi héa nong nghiép, kinh nghiém quoc té; co giéi héa dong bo; chinh sich néng nghiép;
Viét Nam.

GLOBAL EXPERIENCE IN AGRICULTURAL MECHANIZATION DEVELOPMENT
AND POLICY LESSONS FOR VIET NAM

ABSTRACT

Agricultural mechanization plays a crucial role in the modernization of agriculture by improving labor
productivity, reducing production costs, enhancing farmers’ working conditions, and supporting sustainable
agricultural transformation. In the context of Viet Nam’s ongoing efforts to develop large-scale commodity
production areas and restructure its agricultural sector, studying international experiences in integrated
agricultural mechanization is of both theoretical and practical significance.

This paper analyzes international experiences in agricultural mechanization development in selected Asian
countries, including China, Thailand, the Republic of Korea, and Japan. The analysis focuses on development
trajectories, policy frameworks, mechanization service models, and key solutions for promoting integrated
mechanization along agricultural value chains. Based on these experiences, the paper draws policy lessons
and proposes strategic orientations to promote agricultural mechanization in Viet Nam, taking into account
the country’s specific production conditions and development objectives in the coming period.

Keywords: agricultural mechanization, international experience, integrated mechanization, agricultural
policy; Viet Nam.

I. DAT VAN PE Trong nhitng ndm qua, cung vdi sy tang

1.1. Tinh cap thiét

Trong bdi canh toan cau hoa sau rong va
bién d6i khi hau ngiy cang gia ting, nong
nghiép Viét Nam dang d6i mat voi nhiéu
thach thirc mang tinh co cau nhu thiéu hut lao
dong nong thon, chi phi san xuat ting cao,
quy md dat dai manh mun, déng thoi chiu ap
luc ngay cang 1on tir thi trudng trong va ngoai
nude vé chat luong, an toan thyuc phém va
truy xuat ngudn gbc. Trong bdi canh do, co
gidi hoa nong nghi¢p dugc xac dinh 1a gidi
phap then ch6t nham nang cao nang suat lao
dong, hi¢u qua san xuét va stre canh tranh ctua
nganh ndng nghiép.

truong cua nganh nong nghi¢p, co gioi hoda
tai Viét Nam da c6 nhiing budc phat trién
dang ké. Murc trang bi may dong luc binh
quan tang tu 2,59 HP/ha nam 2014 Ién 3,1
HP/ha nam 2020; ty 1¢ &p dung mdy modc &
nhiéu khdu san xuét c6 xu hudng gia ting rd
rét. Viéc mo rong st dung may moc, thiét bi
da gop phan giam t6n thét, giam chi phi dau
vao, nang cao chat luong san pham va giup
tang loi nhuan cho ngudi san xuat khoang
20-30% so v6i md hinh san xuét it hodc
khong ap dung co gidi hoa (IPSARD, 2021).

Tuy nhi€n, qua trinh co gi6i hoa nong
nghiép tai Viét Nam van boc 16 nhiéu han
ché, thé hién & mirc d6 co gidi hoa chua dong

1 Vién Chién lugc, Chinh sach Nong nghiép va Mai trudng
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déu giita cac vung, cac nganh hang va cac
khau trong chudi san xuét, dic biét 1a khau sau
thu hoach, bado quan va ché bién; bén canh d6
con thiéu tinh dong bo giita thiét bi, ha tang,
t6 chirc san xuat va co ché chinh sach hd trg.
Thuyec tién cho thay, mac du Viét Nam da co
nhiéu nghién ctru vé co gidi hoa, song phan
16n méi dung ¢ danh gid mire do trang bi hodc
hiéu qua riéng lé cua ting khau, trong khi cac
kinh nghiém qudc té vé to chirc co gioi hoa
dong b theo vung nguyén liéu, theo chudi gia
tri, gan voi tich tu dat dai, dich vu co gi61 hoa,
chuyen d6i s6 va chinh sach hd tro tong thé
van chua duoc hé théng hoéa day dii va van
dung hiéu qua trong diéu kién Viét Nam.

Do d6, viéc tiép tuc nghién ctru kinh
nghiém qudc té khong nham lip lai céc
nghién ctru trude, ma nham nhan dién va chat

II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

Nghién ctru sir dung phuong phap nghién
ctru dinh tinh ket hop véi phan tich tong hop.
Dtr liéu thu cap duoc thu thap tir cac bao cao,
thdng ké chinh thirc ciia cac co quan quan 1y
nha nudc, to chic qudc té, cac cong trinh
nghién ctru khoa hoc va bai bido chuyén
nganh lién quan dén co gidi hoa néng nghiép
tai Trung Qudc, Thai Lan, Han Qudc va Nhat
Ban.

Phuong phép phan tich so sanh dugc st
dung nhiam lam rd su khac biét vé 16 trinh
phat trién, khung chinh sach va mé hinh t6
chtrc co gi6i hda nong nghiép gitra cac qudc
gia. Trén co so d6, phuong phap tong hop va
suy ludn logic duoc ap dung dé chit loc cac
bai hoc kinh nghi¢m cé gié tri tham khao va
dé xuét dinh huéng chinh sach phu hop véi
diéu kién kinh té — xa hoi va ddc thu san xuat
néng nghiép cua Viét Nam.

Vi¢e lya chon Trung Qudc, Nhat Ban, Han
Qudc va Thai Lan lam ddi twong nghién ctru
duoc thuc hién co6 chu dich, dua trén cac ti€u

. KET QUA NGHIEN CUU VA
THAO LUAN

3.1. Kinh nghiém phat trién co giéi hoa
ciia mot s6 nwéce trén thé gioi

loc nhitng m6 hinh, cong cu chinh sach va
cach tiép can moi, di duoc kiém ching trong
thuc tién, nhung chua dugc khai thac hodc ap
dung phu hop tai Viét Nam. Pay la co sé
quan trong dé hoan thién khung chinh sach,
t6 chirc san xuat va xay dung 16 trinh phat
trién co gidi héa nong nghiép déng b0, hi€u
qua va bén viing trong giai doan toi.

1.2. Muc dich nghién ciru

Muc dich cua nghién ctru la: (1) Téng hop
va phan tich kinh nghiém phat trlen co gioi
hoa noéng nghiép cua mot s6 quéc gia dién
hinh; (i) Lam r6 cac yéu t6 chinh sach, thé
ché va mé hinh t6 chirc thiic ddy co gii hoa
dong bo; (iii) Rut ra bai hoc kinh nghiém va
dé xuit dinh hudng, giai phap chinh sach
nhim thuc ddy co gidi hoa nong nghiép ¢
Viét Nam trong giai doan tdi.
chi: (i) co diéu kién tu nhién, co ciu san xuét
va dic diém canh tac (quy mo ho nho, tham
canh ltia nu6c, da dang cay trong) twong dong
hodc c6 kha nang so sanh v4i Vit Nam; (i)
da trai qua cac giai doan phat trién co gidi hoa
khac nhau, tir co gigi hoa quy mo ho dén co
gidi hoa ddng bo theo ving va theo chudi gia
tri; (iii) c6 hé thong chinh sach, mé hinh t6
chure va dich vu co gidi hoa da dang, da dugc
kiém chimg trong thyc tién; va (iv) c6 mdi
quan hé hop tac, trao doi cong nghé va dau tu
sdu rong voi Viét Nam, nén kha nang tiép thu
va van dung kinh nghiém la twong d6i kha thi.

Mic du cac qubc gia nay di duoc nhiéu
nghién ciru dé cap, song cac nghién ctru trude
chu yéu tp trung vao timg qudc gia hodc
ting khia canh riéng 1é. Nghién ctru nay tiép
can theo hudéng so sanh lién qubc gia, dat
trong bbi canh phat trién ving nguyén liu
tap trung va co gidi hoa dong bo theo chudi
gia tri, qua d6 bo sung nhitng goc nhin tong
hop va cac bai hoc chinh sach chua dugc khai
thac dy d trong cac nghién ciru trude day.

3.1.1. Trung Quéc

Trung Qudc 1a qudc gia co quy mod nong
nghiép rat 16n, diéu kién tu nhién va kinh té
—xa hdi da dang, do d6 qua trinh co gidi hoa
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nong nghiép dién ra khong dong déu theo
vung va theo khau san xuat, nhung dat duoc
nhiéu thanh tyu quan trong nhd dinh hudng
chinh sach manh mé caa Nha nudc. Pén nam
2021, mirc do co gi6i hoa cac khiu san xuat
cdy trong chinh dat twong dbi cao: lam dat
86,42%, gieo tréng 60,22%, cham soc
64,66% va thu hoach 72,03%. Déi voi céc
cdy trong cha luc nhu lua mi, ngd, laa gao va
bong, ty 1¢ co gioi hoa toan bo qua trinh san
xuat dén thu hoach dat tir 85-97% (B Nong
nghiép Trung Quéc, 2021).

Quy md trang bi may moc nong nghiép cua
Trung Qudc thudc nhom lon nhit thé gioi.
Nam 2021, tong cong suét may nong nghiép
dat 1,078 ty kW; cd nudc c6 hon 21,7 triéu
may kéo va trén 40 tri¢u nong cu hd tro. Pic
biét, xu hudng co gidi hda thong minh phat
trién nhanh véi hon 600.000 may kéo va may
gat dap lién hop dugc trang bi thiét bi dinh vi
vé tinh, gan 98.000 may bay khong nguoi 1ai
phuc vu phun thudc bao vé thuc vat (BO Nong
nghiép Trung Qudc, 2021). Song song vai do,
Trung Qudc hinh thanh mang luéi dich vu co
giéi hoa rong khip véi hang trim nghin
doanh nghi¢p, hgp tac xa va hg gia dinh cung
cép dich vy, cung luc lugng lao dong van
hanh va bdo tri mady méc quy mo lon.

V& chinh sach, tién trinh co giéi hoa néng
nghiép cua Trung Qudc cé thé chia thanh
nam giai doan chinh. Giai doan 1949-1978 la
thoi ky hinh thanh nén tang, véi viéc xay
dung cac nha may san xuit may nong nghiép
va hé théng tram may kéo thudc s¢ hiru nha
nuée; tuy nhién mo hinh ké hoach hoa tap
trung boc 16 nhiéu han ché (Nickum, 1979;
Vuong va cong su, 2016). Giai doan 1978
1995 danh dau cai cach thé ché sau rong, cho
phép ndng dan mua va van hanh may moc,
tung budc tu do hda nganh cong nghi¢p may
nong nghi¢p va mo rong vai tro cua thi truong
(Bai & Kung, 2014; Chen & Lan, 2020). Bén
nam 1994, khu vuc tu nhan s¢ hitu 79% gia
tri tai sdn may nong nghiép (Qiao, 2017).

Giai doan 1996-2003, co giéi hoa phat
trién theo dinh hudng thi truong trong bdi

canh cong nghiép hoa va do thi héa nhanh,
thleu hut lao dong nong thon lam gia tang nhu
cdu may moc. Tong cong suét may tang
manh, dién tich 1am dét va thu hoach bang co
gidi ting dang ké (B6 Nong nghiép Trung
Qubc, 2021). Giai doan 2004-2014 la thoi ky
but pha, gin véi Luat Xuc tién May nong
nghiép (2004) va chinh sach trg cip truc tiép
mua may cho néng dan, tao dong luc 16n cho
phd cép co gi6i hoa (Lopez va cong su,
2017). Tt nam 2014 dn nay, Trung Quoc
budc sang giai doan quan Iy quy md, thiic day
tich tu dat dai, phat trién dich vu co gidi hoa
va co gii hoa dong bo theo chudi san xuat.
Pén nam 2019, miic co gioi hoa cdy trong
toan dién dat 67%, voi muc tiéu 75% vao nam
2025 (Bo Nong nghiép Trung Qudc, 2021).

De day manh co gioi hoa, Trung Quoc
trién khai dong bo nhiéu giai phap. Tro cp
mua may gitip thuc ddy ap dung co gidi hoa
nhung cling bdc 10 han ché vé muc hd trg va
hiéu qua phan bd (Huang va cong sy, 2013).
Cai cach chinh sach dat dai tir nam 2014, voi
viéc tach quyén s hiru, hop dong va quan ly,
tao diéu kién cho tich tu rudng dat va ap dung
may moc quy mod lon (Zhou va cong su,
2020). Bong thoi, Trung Quoc ap dung chién
lwge may phu hop quy md, két hop may nho
cho nong ho voi dich vu cho thué may, dac
biét hiéu qua ddi voi nong dan san xuat nho
(Truong va cong sy, 2017; Belton va cong su,
2021). Cac mo hinh dich vu co gidi hoa da
dang, tir HTX, doanh nghiép dén dich vu lién
ving, gop phan nang cao kha nang tiép can
may moc va thuc dy co giéi hda dong bo trén
pham vi toan qudc.

3.1.2. Thai Lan

Nong nghi¢p gilr vai tro quan trong trong
nén kinh t& Thai Lan, vira tao viéc 1am cho ty
1¢ 16n dan cu nong thon vira 1a nganh xuat
khau néng san chu lyc. Vi khoang 21 triéu
ha dat tu nhién, chiém 40,9% dién tich ca
nudc, gén mot nira dan s6 Thai Lan tham gia
san xuat nong nghiép. Trong do, dat trong lua
chiém gan 50%, con lai 1a cay trong dong
rudng, cdy an qua va cac loai cdy trong khac
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(Fengchow C. Ma, 2020). Trong b01 canh
thiéu hut lao dong nong thon va yéu cau giam
chi phi san xuat, co gigi hoa tré thanh yéu t6
then chét trong qua trinh hién dai hoa nong
nghi¢p Thai Lan.

Co gidi hoa ndong nghiép tai Thai Lan phat
trién theo hudng phé cap rong rai nhung dua
cha yéu vao dich vu thué may, thay vi s¢ hiru
may cua tung hg ndng dan. Khoang 83% hoat
dong co gidi hoa duoc thyuc hién thong qua
cac don vi cung cap dich vu, bao gém ca
nhan, t6 chtrc va doanh nghiép; s6 luong hop
tac xa va hd sé hiru mady moc khong 1on. Cac
loai may nong nghiép phd bién gom may cay
hai banh, may kéo 16n, may bom nu6c, may
gieo hat va may gat dap lién hop, voi toc do
tang truong nhanh trong giai doan cudi thé ky
XX (Ha Duong, 2023). Hién nay, ty I¢ co gioi
hoa cac khau lam dat, gieo ciy va thu hoach
laa 1an luot dat khoang 95%, 75% va 70%;
dén nam 2023, trén 90% nong dan Thai Lan
d3 ap dung co gidi hoa ddng bo tir gieo trong
dén thu hoach.

Qua trinh phat trién co giéi héa nong
nghiép ctia Thai Lan gan lién véi tién trinh
hinh thanh nganh cong nghiép may nong
nghiép trong nudc. Tir cudi thé ky XIX dén
giita thé ky XX, may moc chi yéu duoc nhip
khéu va thu nghiém tai cac tram lua; sau do,
cac xuong dia phuong tung budc don gian
hoa thiét ké va noi dia hoa san xuét. Tir thap
nién 1960-1970, cac hang nudc ngoai nhu
Ford va Massey Ferguson thiét l1ap day
chuyén lip rap may kéo bon banh tai Thai
Lan; dong thoi, cac doanh nghiép trong nudc
bat dau san xuit may xoi dién va mdy git lua.
Twr thap nién 1990 tr¢ di, co gidi hoa duge
nhin manh trong cic Ké hoach phat trién
kinh té qudc gia (NEDP), dic biét nham thay
thé lao dong thu cong va nang cao ning suat
(Peeyush Soni, 2016).

Mic di phan 1én may moc nong nghiép sur
dung tai Thai Lan dugc san XuAt trong nudc,
nganh cong nghiép nay van chil yéu gom cic
co s nhé 1€, han ché vé chét lugng va do bén
san phém. Mot s6 loai may hién dai van phai

nhdp khéu, cha yéu tor Trung Quéc, Nhat
Ban, An D6 va Hoa Ky; gia tri nhap khau
may nong nghi¢p tang khoang 23,53% giai
doan 2017-2022, trong khi xuat khiu ting
17,48%, dan dén tham hut thuwong mai
(Kriengkri Kaewtrakulpong va cac cong su,
2023). Tuy nhién, vi thé trung tdm khu vuc
ASEAN gitp Thai Lan duy tri vai trd quan
trong trong chudi cung tng may moc va phu
tung ndng nghiép.

Vé chinh sach, Thai Lan khong ban hanh
mat chinh sach co gidi hoa nong nghi¢p riéng
biét ma 16ng ghép nodi dung nay trong cac
chién lugc phat trién nong nghiép tong thé.
Tir nam 1979, Uy ban Co giéi hoa Nong
nghiép Qudc gia duoc thanh 1ap; cac chién
lugc nhan manh hop tac céng — tu trong
nghién ctru va phat trién, tiéu chuan hoa may
moc, dao tao nong dan va cung cip tin dung
dai han (Hnin Ei Win, 2017). Giai doan gan
day, trong khudén khd Chién luoc Thai Lan
4.0, co gidi hoa dugc dinh hudng theo hudong
thong minh va bén viing, gin véi ung dung
cong ngh¢ sb, cam bién, tu dong hoa va mo
hinh kinh té sinh hoc, tuan hoan va xanh
(NSTDA, 2021). Cach tiép cin nay phan anh
su chuyén dich tir co gidi hoa truyén thong
sang nong nghiép hién dai dva trén doi mai
cong nghé va dich vu.

3.1.3. Han Quéc

Han Qudc 1a mot vi du dién hinh vé qubc
gia co gio1 hoa nong nghiép mudn nhung dat
toc do phat trién rat nhanh va mac do dong
bd cao. Qua trinh co gidi hda ndng nghiép
ctia Han Qudc thuong dwoc chia thanh ba giai
doan: (i) giai doan 1960-1970, tap trung co
gidi hoa khau lam dat; (ii) giai doan 1971—
1980, mé rong co gidi hoa cac khau phd bién
v6i sy phat trién ctia méy kéo tay, may bom
nudc va may dap lua; va (iii) trnam 1981 dén
nay, phat trlen co gioi hoa dong bd toan bd
chudi san xuat, khong chi d6i v6i lia ma con
md rong sang cay an qua, rau mau, chan nuoi
va lam vuon.

Trudc nim 1960, san xuit nong nghiép
Han Quéc cha yéu dya vao lao dong thil cong
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va suc kéo dong vat. Tu thap nién 1970-
1980, qua trinh cong nghi¢p hoa va dé thi hoa
da lam gia tding manh mé tinh trang di cu lao
dong tir nong thon ra thanh thi, dan dén thiéu
hut lao dong nong nghiép va chi phi nhan
cong ting cao. Pay la dong luc tryc tiép thic
day viéc img dung may moc thay thé lao dong
thu cong, dac biét trong cac thoi vu khan
truong. Pau nhiing nam 1970, may kéo tay
va cac thiét bi kem theo dugc pho bién; cudi
thap nién nay, may ciy va may git dap lién
hop bat dau duogc str dung rong rii. Pén thap
nién 1980, khoang 30% cong viéc san xuat
lta da dugce co gidi hoda; sang thap nién 1990,
hau nhu toan bd cac khiu canh tac lua da
duoc co giéi hoa. Theo thong ké nim 2006,
co giéi hoa khau lam dat dat 99%, cay 98%,
phun thudc bao vé thuc vat 100%, thu hoach
99% va say 53% (Ha Puc Ho, 2015).

Vai trd dinh huéng va hd trg ctia Nha nude
dugc thé hién rd nét. Thang 12/1978, Han
Qudc ban hanh Luat khuyén khich co gidi
hoéa nong nghiép; tir nim 1980 bat dau su
dung may git dap lién hop va may say; dén
dau nhitng ndm 1990 dat muc co gidi hoa
déng bd cao v&i hau hét cac khau dat 95—
100%. Qua trinh nay gin lién voi phét trién
cong nghiép ché tao may nong nghiép trong
nudée. Giai doan dau, Han Qudc thuc hién lién
doanh v&i cac nude nhu Nhat Ban dé ché tao
dong co va may kéo nhd, sau do ting budc
ndi dja hoéa va tu san xuit cac loai may chu
luc (Vii Anh Tuan, 2020). Dén nam 1986,
cong nghiép trong nudc di cd thé ché tao
hoan toan céac loai may phure tap nhu may kéo
bbn banh va may gat dap lién hop, khong chi
dap ung nhu cdu trong nudc ma con xuat
khau (Ha Buc Ho, 2015).

Han Qudc 13 qudc gia chau A sém xay
dung chién luoc tong thé vé co gidi hoa dua
trén hé thong may quy mé nho phu hop véi
diéu kién dat dai manh man. Chinh phu ap
dung chinh sach hd tro tai chinh manh mé,
cho vay 60% va trg cap 40% gia mua may,
thoi han vay 5 nam, 1ai sut 6%/mam (Lee
Donghyeon, 2003). Nho do, tdc do trang bi

méay moc tang nhanh: s lugng may kéo nho
giai doan 1961-1994 tang 28 lan; dau thap
nién 1990 dat mac 10 HP/ha. Trong diéu kién
dat dai han ché va gia lao dong cao, nong
nghiép Han Qudc tir nhirng nim 1990 chuyen
manh sang cong nghé cao, phat trién san xut
trong nha kinh véi thiét bi dién tir tu dong
hoa. S6 nha kinh ting tir 13.700 chiéc nam
1992 1én 33.800 chiéc nam 1994; cong
nghiép ché blen noéng san ciing phat trién
nhanh véi gan 5.000 doanh nghiép (Ha Dt
Hb, 2015).

Theo diéu tra toan quéc, dén nam 2013, co
giéi hoa lam dét dat 100%, cay 99,9%, phun
thudc 99%, thu hoach 99,9% va sdy 90,1%;
tuy nhién, & ving cao ty 1& co giéi hoa thap
hon déng ké (Byounggap Kim, 2013). Tinh
dén nam 2020, ty 1& co gidi hda nong nghiép
ddng rudng dat 61,9% (Vii Anh Tuan, 2020).
Mirc trang bi may trén 100 ha ctia Han Qudc
(1.239 chiéc) thudc nhém cao nhat chiu A,
chi sau Nhat Ban, cho thay hi¢u qua ctia chién
lugc co gidi hoa dong bd gan véi chinh sach
tai chinh, cong nghiép va ha ting nong thon.

3.1.4. Nhat Ban

Nhat Ban 14 truong hop dién hinh vé phat
trién co giéi hoa trong diéu kién quy mo
rudng dit nho, twong dong véi Viét Nam. Co
gidi hoa & Nhat khong di theo hudng “may
16n ngay tir ddu”, ma phat trién theo 16 trinh
thich nghi: tr may nhé phu hop nong hg, sau
dé md rong sang may kéo va may gat cong
suit cao hon thong qua canh tac theo nhom
va tang cuong dich vu, hdu canky thuat. Cach
tiép can nay cho thiy co gii hoa van c6 thé
dat hiéu qua cao trong bdi canh dit dai manh
mtn néu co lwa chon cong nghé phu hop va
thé ché hd trg dong bo.

Vé tién trinh lich st, co giéi hda nong
nghiép Nhat Ban bat dau khoang nhiing nam
1920 khi dong co nho va dong co dién dugc
san xudt va tng dung. Giai doan nay dic
trung boi viée st dung dong co dau hoa va
dién cho céac hoat dong ¢ dinh nhu bom tudi
va xay lua; dong thoi mot sé cong cu truyén
thdng duoc thay thé dan boi thiét bi ban co

TAP CHi CONG NGHIEP NONG THON SO 61 &



CO CHE CHINH SACH

gidi, va hoat dong lam dt chuyén tir lao dong
thu cong sang stc kéo dong vat. Dén thap
nién 1930, mot s6 hoat dong ban cb dinh nhur
phun thudc va dap lua bit dau co giéi hoa
(C.H. Lee va cac cong su, 1999). Giai doan
1936-1950 chung kién viéc sir dung stc kéo
dong vat phd bién trong chuan bi dat va canh
tac; sau nam 1945, may tudt laa chuyén tur thu
cong sang chay dién, gop phan cai thién déng
ké co gidi hoa khau dap laa (C.H. Lee va cac
cong su, 1999).

Sau chién tranh, co gidi hoa ting tc nho
su ra do1 cia may moc dung nang lugng madi
va dic biét dugc hd tro boi Luat Khuyén
khich Co gidi hoéa Nong nghiép ndm 1953.
May x¢i dat xuat hién khoang nam 1950, tao
budc nhay trong co gidi hoa khau lam dt;
may kéo dan pho bién va mot phan duoc nhip
khau. Cudi nhitng nim 1960, may cay nho
chay xing dugc phat minh véi thiét ké gon,
phu hop dong rudng nho; dong co xing nhod
ciing ho tro cac thiét bi phuc vu thu hoach va
dap lua. Tu thap nién 1960-1970, cung voi
su pho bién ciia may kéo, nhap khau va san
Xuat trong nudc cac loai may lam viéc, may
lién hop tang nhanh.

Dt li€u trang bi phdn anh sy pho cap
manh: nim 1970 c6 29.000 may céy; dén
1980 ¢6 1.740.000 may; dén 1989 trung binh
ctr 2 ha rudng c6 mot may cay. Ty 18 so hitu
méy cdy tang tir 2,7% (1970) 1én 23% (1974).
Nhat Ban ciing chuyén tir may tudt sang may
gat dap lién hop; dén nam 1990 cé khoang
300 may lién hop/1.000 ha. Thu hoach lién
hop gitip giam | that thoat, nang chat luong hat
va giam ton that xay xat. Tinh dén nam 2002,
Nhat Ban c6 s6 luong may gat/may tudt dang
str dung cao nhat (1.042.000 chiéc), va ding
dau chau A vé chi sb co gi6i hoa nhd cac
chinh sach thuc day trong giai doan nay
(Dongpo Li va cong su, 2022).

Vé chinh sach, Nhat Ban xdy dung khung
phap 1y va thé ché nhat quan: Luat nim 1953
quy dinh kiém tra may, cai tién nghién ciru va
thir nghiém va dau tu cho co gidi hoa; stra doi
nam 1962 cho phép thanh 1ap Vién may moc

nong nghiép vaéi déu tu nha nudc va tu nhan;
va nam 1965 trién khai chuong trinh gidi
thiéu may hiéu qua cao nham ting ning suat
va cai thién quan ly trang trai (C.H. Lee va
cac cong su, 1999). Cac quy va chuong trinh
tin dung ciing dugc trién khai nham hd tro
nong dan mua may va irng dung k¥ thuat méi
(C.H. Lee va cac cong su, 1999), dong thoi
ting cudong hé thong stra chita va bao tri véi
mang ludi co s¢ cua HTX va thuong mai
(Hideo Kaburi, 2000). Giai doan sau, co' gioi
hoa tiép tuc chuyén sang ty dong hoa va nong
nghi¢p thong minh, ng dung robot, may bay
khong ngudi 1ai va cac hé thong diéu khién
theo cam bién (Daniel Citrin, 2021).

3.2. Pé xuit bai hoc kinh nghiém cho
Viét Nam

Tir kinh nghiém phat trién co gidi hoa cta
cac nudc nhu Trung Quéc, Thai Lan, Nhat
Ban va Han Qudc do phat trién di 1én tir nén
san xuat néng nghiép quy mé nho va phan tan
v6i ddc trung ciia timg ving. Chinh vi thé,
Trung Quoc, Nhat Ban, Han Qudc ¢ chinh
sach phat trién mady ndng nghiép quy mo nho
phu hop voi phan 16n dién tich dét canh tac
vi hau hét cac dién tich dat canh tac déu nho
va manh mun va can cac loai may quy mo6 nho
dé tao ra san lugng cay trong t6i wu. Trong
khi d6, Thai Lan, Trung Qudc lai tip trung
hon vao cac loai may phu hop voi tung loai
cdy trong va ving mién.

a) Hoan thi¢n chinh sach, phap ludt vé
quy dinh, quy chudn vé co gidi héa

- Viéc hoan thién cac chinh sach phap luat
vé co gi6i hoa 1 rat quan trong dé dam bao su
6n dinh trong phat trién. Viét Nam c6 thé tham
khao kinh nghiém cta Trung Quéc va Nhat
Bén dé ban hanh Luat riéng cho co gidi hoa,
muc tiéu 13 dé hoan thién co s& phap 1y, diéu
chinh cac mdi quan hé va 1a cin ctr cho céac
chinh séch phat trién bén viing co gidi hoa.

- Kinh nghiém cua cac nu¢c Han Qudc,
Nhét Ban, Trung Qudc vé luat phap, chinh
sach tro cdp va vu dai cho cac nha cung cap
dich vu cho thué may nong nghiép tu nhan
déu 1a nhiing co ché hiéu qua dé ting cuong
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kha ning tiép can may nong nghiép cho nong
dan san xuit nho.

- Céc chinh sach, Chién lugc hoac Chuong
trinh phat trién co gi¢i hoa ban hanh can tich
hop moi quan h¢ dat dai, lao dong, may moc
viquy mé dat néng nghiép va nguodn cung lao
dong 1a rat can thiét dé thiic day phat trién co
gidi hoa tham khao kinh nghi¢ém thanh cong
ctia Nhat Ban, Trung Qudc.

- Kinh nghiém cua cac nudc nhu: Trung
Qudc, Nhat Ban, Han Qudc ddi méi vé dat
dai 14 chia khoa dé thac ddy su phét trién
nhanh chéng cua co giéi hda trong ndng
nghiép quy md nhé. Pong thoi, may nong
nghiép phu hop véi diéu kién dia phuong nhu
kich thuéc dat, do doc clia dét, ddc diém ciia
dat, loai cay tréng hodac véi hiéu qua chi phi
cho néng dan va ty 1¢ phat thai thap.

- Ngoai ra, Chinh phi cdn c¢6 ké hoach phat
trién co gioi hoa noéng nghiép trong dai han,
trong d6 can phan r6 cac thoi ky can tap trung
hoan thién giai quyét mot sd van dé han ché,
¢6 thé tham khao kinh nghiém cua Thai Lan.

b) Xay dwng va hinh thanh cdc don vi
cung cdp dich vu co giéi héa chuyén
nghiép

- Cac nudc Trung Qudc, Han Qudc déu rit
cha trong phat trién cac HTX dich vu cho
thué may, dleu nay cho phép néng dén san
xudt nho tiép can may moc theo nhu cau cua
ho véi gia ca hop 1y. Chinh phu va céac t6 chirc
lién quan khac nén thuc hién cac bién phap
dé trao quyén cho cac nha cung cép dich vu
co gidi hoa thong qua do6 cac vu dai hoac cac
co ché hd trg khac.

- Xem xét viéc thanh céc t6 chirc hd tro co
gi6i hoa ¢ tat ca cac clp. Dién hinh nhu tai
Trung Qudc, cac t6 chire co gioi hoa duge
thanh 1ap tir cip bo xuong cp huyén. Viéc
thanh 1ap mot thé ché manh s& cho phép
Chinh phi1 ¢6 cac chinh sach va chién lugc &
rang va tap trung hon.

- Cac HTX nén dung ra thuc hién céc dich
vu cho ndng dan thué may moc cho phep nong
dan san xuit nho tiép can may moc theo yéu
cau cua ho voi muc gid hop Iy nhu kinh
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nghiém cta Han Qudc va Trung Quéc. Chinh
phit va cic to chuc lién quan khac can thyc
hién cac bién phap dé trao quyén cho cac nha
cung cap dich vy théng qua cac bién phap
khuyén khich hodc cac co ché hd tro tai chinh.

- Chi trong phét trién cac dich vu bao
dudng, stra chita may tai cac ving san xuat.
Day 1a van dé rat quan trong dugc cac nudc
nhu Thai Lan, Trung Quédc va Han Quédc rat
quan tAm phat trién.

¢) Tang cwong dau tw cho nghién ciru
cdi tién cong nghé mdy

- Nén tang cua phat trién co gidi hoa nén
dwa vao hé thong tu luc. Viée thanh 1ap nganh
san xuat may moc nong nghiép trong nuéc/dia
phuong nén duoc wu tién phat trién co gidi
hoa. Chinh phu Viét Nam can khuyén khich
cac nha san xuat dia phuong thong qua cac uu
dai vé vdn, khoa hoc cong nghé. Tiép tuc ting
cuong nhap khau dé tan dung céc thanh tyu
clia cac nudc nhung cin c6 sy tip trung vao
nghién ctru cai tién dé cac loai may phu hop
v6i diéu kién cua Viét Nam. Tham khéo kinh
nghiém cta Nhat Ban nhiing nam 1960.

- Céc co sé dao tao nhu cac truong dai hoc,
vién nghién ctru nén lam viéc chat ché vai cac
don vi cung cép dich vy, ndng dan, cac nha
hoach dinh chinh sach va cac bén lién quan
khac dé tao diéu kién cho viéc gidi thiéu
nhanh chong cac may nong nghi¢p moi.

-Canuu tién phat trién co gidi hoa ap dung
cong nghé 4.0, tién t6i cac cong nghé ty dong
hoa, nong nghiép cong nghé cao. Chinh phu
can c6 chinh sach hd tro cho nghién ciru cac
loai may moc, thiét bi cong ngh¢ tu dong hoa,
t61 wu hoa chi phi san xuit.

d) Tang cwong cho cong tac dao tao, an
toan lao dong trong vdn hanh mdy nong
nghiép

Chinh phu can xay dyng ké hoach dé ting
cuong dao tao nhan lyc cho van hanh may,
dam bao an toan lao dong va tang cuong dao
tao, tap huan cho bao tri may néng nghiép.
Trong qué trinh phat trién cac nudc Trung
Qudc, Thai Lan, Han Qudc va Nhat Ban déu
xay dung cac chuong trinh dao tao cho lao
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dong van hanh may dé giam rui ro tai nan lao
dong gap phai trong qua trinh san XUAt.

IV. KET LUAN VA KIEN NGHI

4.1. Két luan

Kinh nghiém qudc té cho thay, co gi6i hoa
nong nghi¢p thanh cong khong dua trén mot
md hinh chung, ma 13 két qua cua su két hop
linh hoat gitra chinh sach nha nuéc, diéu kién
thi truong, nang luc cong nghiép va thé ché
dic thu cua timg quéc gia. Cac nudc nhu
Trung Qudc, Nhat Ban va Han Quéc déu xay
dung 19 trinh co gidi hoa gan voi quy mo san
Xudt va huong t6i1 co gioi hoa toan bo chudi
san xuét tir lam dat dén sau thu hoach, song
cach tiép can va dong luc phat trién lai co su
khac biét ro rét.

Tai Trung Qudc, quy rno thi truong may
nong nghiép trong nudce rat 16n, tao didu kién
thuén loi cho phat trién nganh céng nghiép ché
tao may nong nghiép theo hudng san xuat hang
loat, giam gi4 thanh va nhanh chong phd bién
co gio1 hoa trén dién rong. Trong khi do, Nhat
Ban c6 dac thu la gid nong san cao va muc do
bao ho nong nghiép 1on, giup néng dan ¢ kha
nang bu dap chi phi dau tu va tiép can cac loai
may moc hién dai, cong nghé cao du gia thanh
16n. O Han Qudc, co gidi hoa noéng nghiép
duoc thé ché hoa & mirc do cao thong qua luat
phéap va chién lugc qudc gia, voi hé thong
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BA KICH BAN PHAT TRIEN CO GIOI HOA NONG NGHIEP

DEN NAM 2035
) Bach Quéc Khang!

TOM TAT

Dé 6 nén néng nghiép théng minh rdt can c6 buée phdt trién dét pha cia co dién néng nghiép. Hién nay,
co gioi hoa nong nghiép Viét Nam dang ket trong bay trung binh”, chwa vuon lén duoc cap dg co gidi héa
théng minh. Nhiéu nhiém vu khoa hoc cong nghé vé co di¢n nong nghzep da dwoc trién khai, nhwng da sé phai
dimng & diém trung gian, chwa vao sau dwoc san xudt do nhiéu 1y do.

Trén co s¢ nghién ciru kinh nghiém mét sé nwée c6 diéu kién twong dong, tac gia phan tich 3 kich ban phat
trién co dién néng nghiép Viét Nam dén nam 2035. Cung voi do dé xudt cdc nhém chinh sach vi mé phuc vu
cho kich ban dwoc ky vong nhat — chuyén doi toan bé hé thong co dién néng nghiép, lam nén ting dé phat
trién nén néng nghiép théng minh ¢ Viét Nam.

Tir khéa: co dién néng nghiép, chinh sach phat trién co dién néng nghiép, néng nghiép théng minh.

ABSTRACT

To achieve smart agriculture, a breakthrough in agricultural mechanization is essential. Currently,
Vietham's agricultural mechanization is stuck in the "medium trap,” failing to reach the level of smart
mechanization. Many scientific and technological projects on agricultural mechanization have been
implemented, but most remain at an intermediate stage, failing to penetrate deep into production due to various
reasons.

Based on research into the experiences of several countries with similar conditions, the author analyzes
three scenarios for the development of agricultural mechanization in Vietnam by 2035. Along with this, the
author proposes key macroeconomic policies to support the most anticipated scenario — the complete
transformation of the agricultural mechanization system, laying the foundation for the development of smart

agriculture in Vietnam.

PAT VAN PE

Nong nghiép thong minh (Smart
Agriculture - SA)1a md hinh san xuit tng
dung cong ngh¢ hién dai nhu [oT, Al Big
Data va tu dong hoa dé toi uu hoa quy trinh.
Céc chi dau co ban cua no la nang suit cao,
chi phi téi thiéu, tiét kiém tai nguyén va bao
vé moi truong, dong thoi dam bao chit lugng
san pham. Hién nay, SA dang trén da phat
trién, chuyén tir “khdi dong” sang “md réng
c6 chon loc”, timg budc hudng dén nong
nghiép hién dai, xanh va s6 hoa. Pa xuét hién
cac mo hinh nong nghiép sb, tu dong hoa,
10T, “cdanh dong khéng dau chan”. Tuy nhién,
quy mo SA van chua dong déu, chi yéu ¢ TP.
H6 Chi Minh, ving ven d6, dong bang véi
khoang 2.500 mé hinh chuyén d6i s6.

Mot trong nhitng kim hdm da tién ctua SA
1a trinh d6 cong nghé san xuat con & muc
trung binh, muc do co gidi héa (CGH) chua
cao. CGH 13 nén tang vat 1y, nhd d6 méi thuc
hién dugc ting s hoa ciia SA. Vi thé, d3 dén

lac nhin nhan thit nghiém tac vin dé& phat
trién co dién noéng nghiép (CDNN) & Viét
Nam, nhén dién nhiing diém huyét cua no,
ludng trude nhimng kich ban c6 thé xay ra tiiy
theo mirc do dau tu cho KHCN. Kich ban thi
c6 nhiéu, nhung kich ban c6 thé gitp phat
trién duge SA vao nam 2035 1a kich ban can
duoc thuc hién nhat, doi hoi phai c6 khung
chinh sach tuong ung.

1. Thuc trang CGH nong nghiép & Viét
Nam

Diém nghén trong phat trién SA & Viét
Nam chu yéu kinh té ho nho, chua phé cap
chudi gia tri manh, kho ap dung cong nghé
dong bo. Ha tang s, logistics con han ché,
chuyén d6i s6 con manh mun, thiéu big data
noéng nghiép va nén tang sd dung chung.
Cong tac dao tao nong dén vé cong nghé chua
dat yeu cau, thiéu ky thuat vién nong nghiép
s0, chuyén giao KHCN con chdm. Tinh bén
vimng clia san xudt chua cao, ting truong cé
ddu hiéu cham lai khi cac ngudn tai nguyén

' TSKH, Nghién ctru vién cao gép, Phg’) Chu tich Hoi Co khi nong nghiép Viét Nam, Pho Chu tich Héi déng Bién tap tap
chi Cong nghiép ndng thon, Co van cap cao cua Vién Tai nguyén nudc va Moi truong Dong Nam A.
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da khai thac t61 ngudng, moi truong con ap
luc 6 nhidm, tng pho bién doi khi hau chua
dong bo.

Vi thé, tuy da budc vao quy dao SA, nhung
nong nghiép Viét Nam vin ¢ giai doan dau
ctia chuyén d6i. Thanh cong hién nay mang
tinh mo hinh, diém sang, thi diém. Trong khi
d6 cac diém nghén lai nam trong 15i “chét
nguoi’.

CGH 1a nén tang vat 1y, bén trén né 1 ting
s6 hoa cua SA. CGH yéu sé& truc tiép can tro

SA. Khéng ¢ “Idp co gi6i” thi khong thé gan
cam bién, khong thé tu dong hoa dugc va
chuyén d6i s6 chi dimg ¢ trén gidy.

Néu nhin sau hon, thi CGH khéng chi 1a
nén tang vat 1y ciia SA, ma n6 con la yéu té
can thiép vao cac nguyén nhan han ché gbc
ré, 1a chia khoa giai quyet cac diém nghén cua
SA. Pang tlep tuc ton tai vong ludn quan
CGH — san xuat nho — ning suat thip trong
nong nghiép (Hinh 1):

VONG LUAN QUAN TRONG NONG NGHIEP

7" SAN
( XUAT NHO LE

Rudng dat manh min

Thiéu Tich Tu
Rugng Dat

Chi phi coo

Kho Co Gidi Hoa
A\

NANG
SUAT THAP

S—_—_———
Ndng Suat Thap

Thiéu hiéy qué

NS

Hinh 1: Vong ludn quén trong néng nghiép

Phai pha v& mat xich “CGH yéu” moi
thoat khoi vong luan quan nay. Mat khac,
thiéu CGH trinh do cao thi cac chi dau co ban
ciia SA nhu ning suat cao, chi phi thap, gia
tri gia ting cao s& khong thé c6 dugc. Hon
nira, vai trd don bay cua CGH la rat rd. N6 da
vé con nhidu du dija tac dong nguoc trd lai dé
giai quyét cac diém nghén cua nong nghiép.
Ngay cang nhiéu may 16n duoc tng dung s&
thiic déy tich tu rudng dit, don dién doi thira,
td chuc lai san xuét, tao thi truong dich vu
nong nghi€p, hinh thanh doanh nghiép néng
nghiép thuc su v.v..

Cung v6i vai trd 12 nén tang vat 1y caa SA,
CGH no6ng nghi¢p hién nay mang tinh hai
mat: vira bi gidi han béi cau trac san xuit nho

1é, ha téng va nhan luc yéu; vira 1a diéu kién
tién quyét dé vuot qua chinh nhirng gi6i han
d6. Néu khong déy manh CGH mét cach
dong bo va theo chudi gia tri, thi nong nghiép
khé c6 thé chuyén sang giai doan phat trién
thong minh va hién dai.

Hién nay, trinh d6 CGH tuong d6i cao
trong san xudt laa, nhung co tinh trang “dau
cuoi cao, o giita thap Nghia la CGH cao ¢
cac khau dau va cudi (Lam dat ~ 95-100%;
Thu hoach ~ 90-95%) va thap & cac khiu
giita, diém nghén 1a cac khau gieo trong,
chim séc. CGH phun thuéc BVTV chi gan
70%. Drone tang nhanh nhung chi dat dudi
10% dién tich. Cac ty 1¢ nay déu thip hon
Thailand va Trung Qudc (Hinh 2).
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Mechanization by stage (comparison)
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Hinh 2: Biéu dé so sanh ty I¢ CGH cac khau lam dat (dwong trén cing), Thu hoach (duong o giita),
Gieo cdy (dwong dwéi ciing) giiva Viét Nam, Thdi Land va Trung Quéc.

Céc cdy trong can nhu ngd, dau tuong thi
ty 18 CGH thap hon: lam dat dat 70-80%;
gieo trong dudi 30%, thu hoach chwa dén
20%.

Véi ca phé, hd tiéu, ché CGH thap va
khong dong bo, dic biét & khau thu hoach,
chu yéu thu cong hodc ban co gidi, may
chuyén dung rat it.

CGH chan nudi bi phan héa manh theo quy
mod. O céc trang trai 16n c6 muc do tu dong
héa cao (cho dn, 1am mat, xt 1y chat thai).
Nhung véi ho nho thi cha yéu 1a thi cong

Tuong ty 13 trong nganh thaty san. O quy
mod nuodi tdm cong nghi€p muc tu dong hoda

(quat nudce, cho an) dat kha, khoang 60-80%,
nhung nudi truyén thong thi rat thap.

Nhin chung, chi tiéu tong hop CGH nim &
mirc trung binh trong nhiéu thap ky. Mt
trang bi dong luc khoang 2,5 — 3,0 HP/ha.
Trong khi ¢ Thai Lan dat 4 HP/ha; Han Quéc
hon 7 HP/ha. Chung ta da vuot ngudng
“CGH so cdp” nhung chua thoat khoi “bdy
trung binh” dé dat “CGH hién dai’.

Tuong ung voi trinh do CGH, niang suét
lao dong nong nghiép cua Viét Nam thép hon
Thailand va Trung Qudc (Hinh 3).

Agricultural labor productivity (relative index)

4.0

35

30

=1)

2.5 1

2.0

Index (Vietnam
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0.0 -

Vietnam

Thailand
Country
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Hinh 3: So sanh néng sudt lao ddng néng nghiép gitta Viét Nam (cot trai)
voi Thailand (cot gitta) va Trung Quoc (cot phai)
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“Mang t6i” ciia hién trang nay bi phi1 bong
bdi ngudn nhan lyc va dau tuv KHCN cho
CGH nong nghiép qua thap. Téng chi KHCN
cua ta chi dat 0,5-0,7% GDP. Trong s6 do, ty
1¢ chi cho KHCN néng nghiép chi chiém 10—
12%, nghia 14 chi chiém khoang 0,06% GDP
ma thoi. Nong nghiép 13 “tru dé cua kinh t&”
Viét Nam, CGH 1a “tru ¢ét ciia san xudt”
nong nghiép, nhung lai chua phai “fru cot
dau tuw KHCN”.

2. Nhirng diém dirng trong nghién ciru —
trién khai CDNN

Trong khi ngan sach dau tu qua it oi, thi
diém yéu chét nguoi cua KHCN vé CPNN la
hi¢u qua img dung vao san Xudt con han ché.
Hau het cac nhiém vy duoc dé xut sat voi
thuc té, c6 tinh cAp thiét cao, nhung khong du
ngué)n luc va thoi gian dé di dén tan cung, tao
duoc thanh cong trong san xuat.

DA c6 nhiéu dé tai, du an nghién cuu
chuyén giao may lam dat, thu hoach, chim
soc, ché bién quy mo vira va nho, nhung
thuong dimg & mau thu, it di toi thuwong mai
héa quy mo6 16n.

Nhitng nghién ctru vé chuyén déi sd, IoT,
Al thuong tring vé cong nghé, di trién khai

3. Ba kich ban phat trién CPNN dén
nam 2035

Van dé dit ra cho CGH khong chi 13 ting
thém may moéc, ma 1a lga chon con dudng
phat trién phi hop cho nong nghiép Viét Nam
trong giai doan t6i. Pén nam 2035, ¢ thé
hinh dung ba kich ban phat trién v&i nhiing
h¢ qua khéac nhau.

1. Kich ban I — Duy tri quan tinh voi cac
dac trung: (1) CGH tiép tuc ting nhung tu
phat, khong dong bo; (2) Pau tu KHCN van
& mirc thap; (3) Ruong dat manh man, tich tu
cham; (4) Doanh nghiép co khi nong nghi¢p
phat trién yéu; (5) Chi bao dén 2035: CGH
75-80% chii yéu & khau lam dat; Mic trang
bi dong luc 2,5-3 HP/ha; Nang suit lao dong
tang cham 1,5-2 1an so véi hién nay.

H¢ qua khong thu hep duoc khoang cach
v6i Thai Lan, Trung Qudc, nguy co “mic

nghién ctru vé cam bién moi truong, hé thdng
tuoi thong minh, phan mém quan 1y trang
trai... Nhung van dé 1a sy manh mun, khong
lién thong, thiéu dit liéu nén.

O linh vuc sau thu hoach cac nhiém vy
thuong tring vé giai phap ky thuat. ba trién
khai cac nhiém vu v€ mdy say, kho lanh, dong
g061, cong nghé bao quan, nhung quy mo nho,
ro1 rac, it gén voi chudi tiéu thu.

Cac nhiém vu hd tro phat trién HTX thi
thuong tring vé ¥ tudng. Da c6 md hinh HTX
dich vu may, mét s6 noi co trung tam dich vu
CGH, nhung thiéu nén tang sb, hiéu qua chua
cao, kho nhan rong.

Trong dao tao nguon nhan lyc d3 trién khai
mdt s6 nhiém vu vé dio tao nghé nong thon,
xdy dyng tiéu chuin mdy ndng nghiép...
nhung con lac hau so voi cong nghé maéi (Al
drone), thiéu chuan két néi dir liéu.

C6 thé thiy, van dé 16n nhét trong nghién
ciu — trién khai vé CDNN nong nghiép
khong phai 1a thiéu dé tai, ma 1a thiéu “bai
todn 16n” va cach t6 chirc giai bai toan, hay
néi cach khéc, thiéu kich ban CGH t6i wu va
céc tru ¢t chinh sach dé hién thuc hoa cac
kich ban do.
ket” trong bay thu nhap trung binh thip cia
nong nghiép.

2. Kich ban II — Ting toc tirng phan voi
cac dic trung: (1) Tang dau tu KHCN cb
trong diém; (2) Pay manh CGH cac khau
then chdt; (3) Hinh thanh cac ving san xuat
hang hoa tap trung; (4) Doanh nghi€p tham
gia dong ddo vao cac chudi gia tri; (5) Chi
bao dén 2035: CGH 85-90% (tiém can dong
bd); Muc trang bi dong luc 4-5 HP/ha (tiém
can Thai Lan hién nay); Nang suit lao dong
tang 2,5-3 lan.

H¢ qua: thu hep dang ké khoang cach khu
vyc, hinh thanh nén néng nghiép hang hoa
hién dai & mot s6 ving. Nhung van con chénh
1éch 16n gitra cac vung va chua tao dugc dot
pha toan hé thong

3. Kich ban III — Chuyén ddi hé thong
v6i dac trung cbt 16i: (1) CGH dong bo gin
v6i tich ty rudng dat quy mé 16n, chuyén doi
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s6 nong nghiép, cong nghiép co khi noi dia
phat trién manh, doanh nghiép tré thanh trung
tam, hinh thanh hé sinh thai: Mdy méc — Di
liéu — Dich vu — Chudi gia tri; (2) Chi bao dén
2035: CGH trén 95% (ddng bo toan chudi);
Mirc trang bi dong luc 6-8 HP/ha; Nang suét
lao dong ting 4-5 1an (tiém cén Trung Qudc
hién nay).

H¢ qua: Viét Nam budc vao nhom nudce cod
nén noéng nghi€p hién dai trong khu vuc,
chuyén tir “san xuat nong nghiép” sang “kinh
té néng nghiép”.

Ba kich ban cho thy sy khac biét khong
nim ¢ téc do ting truong don thuan, ma &
chat luong cia mo hinh phat trién. Néu Kich
ban I kéo dai tinh trang phan tan, Kich ban II
tao ra cai thién cuc b9, thi chi c6 Kich ban III
moi tao ra su chuyén doi mang tinh hé thong,
tao diéu kién tién quyét dé nong nghiép Viét
Nam burt pha.

Trong bdi canh canh tranh toan cau ngay
cang gay git va ap luc chuyén d6éi mo hinh
tang truong GDP hai con sd, Iya chon Kich
ban Chuyén d6i hé thong khong con 14 phuong
an tham khao, ma 13 yéu cau tat yéu ddi voéi
nong nghi¢p Viét Nam trong giai doan téi.

4. Nam tru cgt chinh sach hi¢n thuc héa
Kich ban CGH dén nim 2035

Dé hién thuc héa Kich ban Chuyén d6i hé
thdng can c6 cach tiép can tong thé, vuot
ngoai tu duy tang cuong may moc don thudn.
Trong tam la kién tao dong thoi cac diéu kién
vé dat dai, cong ngh¢, doanh nghiép va t6
chirc san xuat. Trén co s¢ d6, co thé xac dinh
5 tru cot chinh sach chu dao.

1. Tru cdt 1: T4i cAu tric dit dai — nén
tang cia co giéi héa voi céac trong tam: (1)
Pay manh tich tu, tdp trung rudng dat; (2)
Phat trién cac canh déng 16n, HTX kiéu méi,
Doanh nghiép thué — lién két dét dai.

Y nghia c6t 13i la: khong c6 quy md dat du
16n, may moc s& khong thé phat huy hiéu qua.
“Co gioi hoa bat dau tir thira ruéng, khong
phai tir nha may”.

2. Tru cft 2: Dot pha khoa hoc cong
nghé va chuyén déi so vai trong tam: (1)

Tang manh dau tu cho CDNN, tu dong hoa,
SA; (2) Ung dung IoT, Al dit li€u 16n, may
moce thong minh,

Y nghia cdt 15i 1a: chuyén tir CGH co hoc
sang CGH thong minh. “Khong chi thay sic
nguoi bang mdy, ma con thay kinh nghiém
bang dir liéu”.

3. Tru cot 3: Phat trién cong nghiép co
khi ndng nghiép qudc gia voi trong tam: (1)
Hb tro doanh nghiép noi dia, thiét ké — ché
tao may phu hop diéu kién Viét Nam; (2)
Giam phu thudc nhap khau; (3) Hinh thanh
cac cum cong nghi€p co khi ndng nghiép,
chudi cung mg trong nudc.

Y nghia cdt 161 1a: 1am chu cong nghé ché
tao dé lam cha qua trinh CGH. “Khong co
nganh co khi manh, khéng thé cé nén néng
nghiép hién dai”.

4. Tru cdt 4: T6 chirc lai sin xuét theo
chubdi gia tri v6i trong tam: (1) Doanh nghi¢p
dong vai tro trung tam; (2) Phat trién lién két
“4 nha”, dich vu CGH.

Y nghia 6t 15i 1a: chuyén manh tir “mdi hé
mot may” sang “dich vu CGH chuyén
nghiép”. “CGH khong phai so hitu may, ma
la tié}) can dich vu may”.

5. Tru cot 5: D6i méi thé ché va chinh
sach tai chinh voi trong tdm: (1) Tin dung uu
dai cho may nong nghi€p, doanh nghiép co
khi; (2) Chinh sach khiu hao nhanh, hd tro
d6i méi cong nghé; (3) Hoan thién thi truong
dat dai, thi truong dich vu néng nghiép.

Y nghia c6t 13i 1a: tao “don bay” dé thi
truong van hanh. “Chinh sach dung khong
thay thé thi truong, ma kich hoat thi truong”

Néam try cot chinh sach nay khong ton tai
doc 1ap, ma co mdi quan hé hitu co véi nhau.
Tai cau triic dét dai tao khong gian cho CGH;
KHCN tao dong luc; cong nghiép co khi cung
cap phuong tién; t6 chirc san xuat theo chudi
tao dau ra 6n dinh; thé ché chinh sach dong
vai tro dan dit. Chi khi nam try cot nay duogc
trién khai dong b9, CGH ndng nghiép moi 6
thé chuyen tu phat trién ting phan sang
chuyén d6i h¢ thong.
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Da dén luc CGH khong con 1a cau chuyén
cua ndng nghi¢p, ma tr¢ thanh thudc do cua
trinh do phat trién qudc gia. Lya chon con

KET LUAN

CGH n6ng nghiép nhiing nam qua tlep tuc
tang vé luong, nhung chim chuyen doi vé
chat, chua dap tng duogc y€u cau cua nong
nghiép thong minh (SA). Pau tu KHCN cho
CDNN chua dugce quan tam diing mtrc, trong
khi hiéu qua nghién ctru — trién khai con thap,
nha khoa hoc thuong phai dirng chan trudce
san xuét.
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du’,c‘rng cho CGH hom nay chinh 1a Iya chon vi
the cua nong nghi¢p Viét Nam trong tuong lai.

Pé phat trién SA can phai chuyén trong
tam to nghién ctu CGH may moc riéng 1é
sang giai bai todn 1on, tao ra su chuyén ddi hé
théng CGH. Tur @6 xac dinh chon Kich ban
Chuyén d6i hé théng dé phat trién CGH tir
nay dén 2035, kém theo d6 1a 5 tru cot chinh
sach hd trg phat trién SA ¢ nudc ta.
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HOI CO KHI NONG NGHIEP VIET NAM ~ CONG HOA XA HQI CHU NGHIA VIET NAM
TAP CHi CONG NGHIEP NONG THON Poc 1ap — Ty do — Hanh phic

$6: 77 /ICV-TCCNNT Ha Ngi, ngay 14 thang 11 ndm 2025
Vv: “Moi tham gia viet bai khoa hoc”

THU MOI VIET BAI KHOA HQC

Kinh giri: Nha khoa hgc, Chuyén gia, Gidng vién, Nghién ciru sinh va cac tac

gid quan tim

Tap chi Cong nghiép Nong thon 1a co quan thong tin khoa hoc uy tin, thuc hién sir
ménh tuyén truyén chi truong, duong 16i cuia Pang, chinh sach va phap luat cua Nha nudc,
dong thoi cap nhat cac tién bo khoa hoc ky thudt trong san xuét, ché bién, bao quan nong lam
thity san, phat trién nganh nghé nong thon va kinh té thuong mai dich vu nong thén.

Véi muc tiéu thuc ddy cac hoat dong nghién ciru khoa hoc, tang cuong trao ddi hoc
thuat va cong bd cac két qua nghién ctru c6 gia tri trong linh vuc v€ Co dién, Co khi, Dong
luc ndéng nghiép, ché bién va bao quan ndéng san, thuc pham. Ban Bién tap Tap chi Cong
nghiép Nong thon tran trong kinh moi Quy tac gia giri bai viét khoa hoc dé dang tai trén
tap chi cua chung toi.

Véi uy tin khoa hoc cao: Tap chi dugc Hoi ddng Gido su Lién nganh Co khi — Pong
lwe va Hoi dong Giao su Lién nganh Hoéa hoc va Cong nghé thwe pham cong nhan, voi
mdi bai viét duge tinh 0,5 diém theo Quyét dinh s6 26/QD-HDGSNN ngay 11 thang 7 nim
2025 cua Hoi dong Gido su Nha nudc.

Céc bai viét dugc danh gia boi doi ngii chuyén gia ddu nganh trong nudce va quéc té,

dam bao chat luong khoa hoc cao nhat cung voi, co hoi hop tac quoc té, Tap chi khuyen
khich cac bai viét c¢6 tinh img dung quéc t&, mé rong co hdi hop tac nghién ciru toan cau.

Thong tin lién hé va giri bai viét

Email nhan bai: khoahoccnnt@gmail.com
Hotline : 024.38688620 / 0865.988.388; Website: https://congnghiepnongthon.vn/

Ban Bién tap Tap chi Cong nghiép Nong thon hy vong nhén dugc su quan tam va
tham gia ctia Quy tac gia ngudi Viét Nam, cac nha khoa hoc quéc té, dé cung nhau déng
g0p vao sy phat trién bén viing cua linh vuc co dién, co khi, dong luc, co gidi nong
nghiép, ché bién nong san va nganh nghé ndng thon va thic ddy cac nghién cru mang
tam anh huong toan cau.

Xin tran trgng cam!

Noi nhin: TM. TAP CHi CONG NGHIEP NONG THON
- Nhu trén; TONG BIEN TAP

- Luu Van phong;
ba ky

Nha bzo, TS. Lé Ngoc Anh
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HEALTHCARE SYSTEM

TRUNG TAM PHAU THUAT
ROBOT CONG NGHE CAO

Dan 16i ky nguyén phau thuat robot tai Viét Nam

Fod

TUDONG HOA
Hé théng robot tich hgp tri tué
nhan tao (Al) hé trg céc ca
phau thuat chinh xac dén tiing
milimet, nang cao dé an toan
va t&i uu két qua diéu tri

®
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CATHEHOA

Ung dung céng nghé 3D gilp
md phéng va lap ké hoach
phdu thuat riéng biét cho
tung bénh nhan trudc khi
buéc vao phong mé

CHUAN HOA
Xay dung hé sinh thai hoc thuat,

dao tao va nghién ctu Iam sang
chuén quéc t&€, quy tu mang ludi

chuyén gia toan cau [ |
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HE THONG Y TE
dau tien tai Viet Nam
SHOANTHIENMOHINH 3 [rong I*

“Robot khong thay thé bdc si gioi,
robot giup bac si gioi trd nén chinh xac hon nira”
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