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CHAO MUNG 60 NAM THANH LAP KHOA CO KHi CONG NGHE

BQ NONG NGHIEP VA MOI TRUONG
He Not, ngén: 30 thang 9 ném 2023

THU CHUC MIUNG

Nhin dip kv niém 60 ném ngay Truyén thong Khoa Co khi Céng nghg, Trsomg Bai
hie Nong Lim Thanh r:ln-:*'u HE Chi Minh (1941171965 - 19/11/2023), thay mdt Lanh dso RS
Mong nghiép va Mo rueomg, i xin gon bon chde mimg Lol dep nhit téd ioan the Lanh dao,
gang vién, vién chire, sinh vién Khoo Cor khi Cdng nghd qua ede the ky.

MNhimg odm que. nginh Noog ophidp vi b6 trrime 8 phedt trién manh me, Khing
dinh v 1 quan trong " Narg mehide I derd e q.r.lﬁ-r: wid, fry i crier mém kink 0" nhidy sAn
philm néng nghiép ¢6 gid tr xuit khao nim trong nhém hing div thé gici. Thanh tys chung
cin nganh Néng nghiép va M tneomg hém nay 1d két qua lso &ng miét mdi can hing
tnéu ning din, cac chuyén ga, nha khoa hoe, k{ s vi can bd k¥ thuit tnong nganh Mong
nghiép va Mii treimg, trong & oo s dong gop cia Khoa Co ki Cong nghé, Truomg Phai
hoe Mang Lim Thinh phd HH Chi Minh.

Sutil chang dutmg 60 mim xiy dung vi phat tnén, Khoa Co khi Cong nghé di khing
dinh duge vi thé 12 mét trong nhimg don vi ddo tao, nghién cini hing diu rong linh vise
o khi phuc vy cho san xuit ndng nghiép. Mhimg déng gop ¢ia Khoa khéng chi thé hién
qus hing ngan ki s, thae si, tién 7 chit lugmg cao 8 vi dang eong hién tén moi midn
it murive, T cim qua cie cong trinh nghién eifn, giai phap khoa hoe - cﬂng nghe, aing che
mang tinh thye tien can di va dang pop phan quan frgng vag quit irinh xiy dumng nen ning
nghiép xanh. nfng nehiép twin hodn, thang minh vi bén vime - ing nbu dinh hirdmg chidn
fuire cun Nginh

Vi b dity truvén thimg va 31 npil gidng vién, nha khoa hoo tim huvel 4 tin
g rng Khoa Co khi Cong nghé s& doin ki, tidp e phat huy thi manh, olii il sang
tgo, ning cao ndng hye nghién cie khoa hoe va dio tgo d dong gop nhiéu hon nika cho s
phat tién cua nganh Nong nghiép va Moi tnrtng minse nhs.

Nhin sir kién quan trong ndy, mét 1an nita thay mit Link dac B3 Néng nghiép vi
MAi trring s trdn trong chie Khoa Cor khi Chng nghé ngay elng phit wrién vimg manh,
chite ehe Thily Ca ludn ddi die sl khoe, tim huyét vin nghé. Chiie eie e sinh vién ludn
gidn khadt vong, Khdng ngimg viron 18n & el thimh ahimg k9 s, nha Kloa hoc gidd, déng
gop ximg ding cho s nghidp phit trién nginh Nong nghiép vi Mai incimg. ‘{? -

Thén it -

i

b i s T
Ticn si Trin Thanh Nam
Thir Trwimg Bj Nang nghiép va Mbi truimg
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CHAO MUNG 60 NAM THANH LAP KHOA CO KHi CONG NGHE

THU CHUC MUNG

Thr gt todn thé Lanh dao, gidng vién, vién chere
Khoa Co khi Cdng nghé!

Nhén dip k¥ niém 60 nim ngay Truyén théng cia Khoa
Co khi Céng nghé (19/11/1965 - 19/11/2025), thay mét
Bréng 0y, Ban gidm hiéu trwdimg Bl hoe Nong Lim
TPHCM, thi xin giri t4i ban chi nhiém Khoa, gidng
vién, vién chirc v ogudi ao ding di vi dang cdng tde
tai Khoa nhilng I chiic mimg néng nhiét, chin thinh nhiL

Vi bé day 60 ndm, tir nhimg ngay ddu thanh 1§p vio nim 1963, biét bao thé hé thiy rd
da ﬂmg tikrn hiép lye cﬁng hifn hét minh, cing chung tay xfly dimg Khoa ngiy céng phdt
trién trong dio a0, nghién cim khoa hoe, hop tée quic té, vi phpe v ejng dbag & trinh 43
cao cho ciic nginh k§ thudt phuc vu nén néng nghiép Viét Nam, Déic biét, nhitng thanh ty
dat dwore cida Khoa trong 60 nitm gqua dﬁﬂéﬂg.g&ptﬁﬂﬂgvéﬂﬂh{tﬂglhinhqmﬂnhtétu
b, quan trong cia tién trinh cong nghiép hoa, hién dai hda ndng nghidp vi ndng thdn Viél
MNam. Thire té dii chirmg minh dii trong bt cir hodn cinh nio, quy théy e, vién chirc Khoa
ciing ludn chung sirc ddng long, dodn kit virgt moi khé khin, hodn thinh trich nhigm vinh
quang trong sy nghiép trbng ngwdi vi sy phit trién cda dit nudc, gdp phin rit lém trong sy
phit trién nén ndng nghiép nirde nha nél chung va nghnh co khi Vigt Nam ndi rigng.

Birde vio giai dogn méi cling v gy phit trifn coa dit ninée va sir chuyén minh manh mé
ciia hé thing dai hoe Viét Nam, Khoa Co khi Cong nghé s& phii d8i mit véi nhidu kho
khiin vi thir thich, d6 la: nhimg véu t6 canh tranh gay git khi héi nhip quic té trong dio
tao dai hoc, trong nghién ciu v chuyén giao cing nghé; nhing co héi va théch thirc rit
lém ciia cich mang 4.0, cia thisi dai ky nguyén 56 va thé gici phing. Thire t& 4o dbi hoi sy
déng hanh quyét liét vi chung tay cia cic thé hé thily cd giko va nguiri lso déng trong todn
ko hia,

Fhithwnhﬂng:hﬁ.nhtﬁ:hdi ﬂptmt;m, b mmgdngﬁhmtukhlﬂﬁngngtmnin u:p
toc 1§p hop, dodn két nhitng thiy cb ¥a vign chirc trong Khoa; ciing cé sy ghn két gitra céc
thé hé thiy cb gido; duy tri, phit trién va niing cap trinh 46 chuyén mon, gilr gin uy tin:
ting curdmg céc hogt djng Lién ket, tin dung cdc ngudn hyc iri tué, khoa hoc cing nghé
trong va ngodi Khoa nhiim déng gop cic gidi phip 4& ning cao site canh tranh, chit legng
vii higu qua dio wo, ding gdp tim sire cho sy nghiép xdy dung va phit trién Khoa.

Kinh chic toan thé lanh deo, gidng vién, viln chire, nguini lao ding Khoa Co khi Céng
nghé cing ban doe Tap chi Cong nghiép Néng thén dbi dao sirc khae, hanh phic vi thanh
mngmgmﬂtsﬁng. dtng gép nhitu hon nita vio vige xiy dyng Khoa ngiy cing phdt
trién bén vilng.

Thin di

&1(;&1& Todn

Hifu Trwdmg Trwimg Pyi Hoe Niag Lim Tp.HS Chi Mimh

TAP CHi CONG NGHIEP NONG THON SO 59



CHAO MUNG 60 NAM THANH LAP KHOA CO KHi CONG NGHE

THU CHUC MUNG

Thin giei Ban chu nhigm Khoo, giang vign, vién chire Khoa
Cor ki Cong nghé, trieimg Dl hoe Nong Lam Think phé
Hi Chi Mink |

Thay mét Hiji Cer khi Néng nghigp Vit Nam, t6i xin gt Iod
chise mimg néng nhidt nhdt dén toan thé gifng vién va vién
chirc Khoa nhin dip k¥ niém 60 nim ngdy Truvén théng cia Khoa Co khi Cdng nghs
(19/11/1965 - 19/11/2025), truémg B hoe Néng Lam Thanh phé Hé Chi Minh,

Sudt be diy 60 nam dho tao va nghién ciru khea hoc trong Tinh vire oo khi ndng nghiép,
bao qudn, vi ché bién ndng sin, Khoa da dat dwge rit nhiu thanh ty, déng gop ding ké
vio s phat trifn cia nganh tai Vit Nam. Khoa d2 va dang 1 don vi cia Pai hoc Vigt Nam
tiép we duy 1l va thire hign nhidm vy ddo tao k¥ sw, thac s7 v tifn 5T nganh co khi phye
vur sén xudi ndng nghigp va ché bién o quan ning sén cho dft nuée. iy 13 think o dt
déng triin trong va duge ddnh pid cao. Thanh tyu hogt ddng cia Khoa 33 déng pop déng
ke vao sy phat trién cla ngdnh co dign ndng nghidp Viét Nam,

Thay mit Hii Co khi Nang nghigp Viét Nam, mdt lan nita xin chic mimg thinh twu
hogt dong 60 ndim cla Khoa Co khi Céng nghé, trwémz Pai hpe Nong Lam TP. H& Chi
MMinh.

Kinh chiic sirc khie, hanh phic vi thinh céng d&n toan thé gidng vién vi vién chic
Ehoa

Trédn trongl.
Chi tich Hjii Co khi Nang nghiép Vigt Nam

Lé Ngpe Khanh
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CHAO MUNG 60 NAM THANH LAP KHOA CO KHi CONG NGHE

Co DN RO NN, | u| IS EEC N

&)

HIZCONG RGHET

KHOA CO KHi - CONG NGHE, TRUGN G DAI HQC NONG LAM THANH

PHO HO CHi MINH- 60 NAM XAY DUNG VA PHAT TRIEN (1965-2025)

Nguyén Piic Khuyén!, Nguyén Huy Bich?,
I) Lwoc sir thanh 1ap:

Khoa Co khi - Cong nghé ngay nay 1a su tiép ndi ctia Ban Cong thén dugc thanh 1ap vao
nam 1965 voi chuyén nganh dao tao Cong thon thudc trudng Cao diang Nong Lam Stc Sai
Gon (1963), Trung tim Qudc gia Nong nghiép (1968), Hoc vién Qudc gia Nong nghiép
(1972), va Truong Pai hoc Nong nghiép (1974). Sau ngay thdng nhat dit nudc nam 1975,
theo quyét dinh ngay 08 thang 12 nam 1976 ctia B Nong nghiép (nay 1a B6 Nong nghiép va
Moi Trudng), Ban Cong thon duge sap xép lai va thanh 1ap Khoa Co Khi Nong Nghiép voi
nganh dao tao duy nhit 13 Co khi Nong nghiép. Nam 1993, trudc yéu cdu phat trién va doi
hoi cta thuc té san xuit, mo rong cac nganh va chuyén nganh dao tao, Khoa Co Khi Nong
Nghiép duoc ddi tén thanh Khoa Co khi - Cong nghé thudc truong Pai hoc Nong 1am TPHCM
cho dén ngay nay.

II) Tam nhin va sit mang

Tam nhin: Xay dyng Khoa tré thanh mot trong nhitng khoa Co khi - Cong nghé hang dau
vé ddo tao, nghién ciru khoa hoc va chuyén giao cong nghé trong linh vuc k¥ thuét co khi,
dic biét 13 co khi néng 14m va bao quan ché bién nong san thuc pham.

Str mang:

- Pao tao ngudn nhén luc ¢6 trinh do cao trong linh vuc co khi —céng nghé dap tng nhu
cau cua su nghi¢p cong nghi€p hoa, hi¢n dai hda,va cé du nang luc hoa nhdp véi moi truong
lam viéc trong khu vuc va thé gidi.

- Thyc hién nghién ctru khoa hoc va chuyén giao cong nghé trong linh vuc co khi —cong
nghé nham ung dung vao san XUuat, thuc hién cong nghiép hoa, hién dai hda dac biét 1a trong
linh vic néng nghiép va phat trién nong thon.

- Hop tac va phat trién quan hé song phuong va da phuong voi cac khoa ky thuat Co khi —
Cong nghé cua cac dai hoc ving ASEAN, ving Chau A-Thai Binh Duong, va thé gidi trong
dao tao, trao ddi sinh vién va giang vién, nghién ctru khoa hoc, va chuyén giao cong nghé.
I1I) Nguon luc

Khoa dugc trang bi thiét bi thuc tap tuong ddi dﬁy du phuc vu dao tao cac nganh véi 8
xuong rén nghé, 5 phong thi nghiém chuyén nganh, xudng thuc tip CNC, va thu vién riéng
v6i hon 700 dau sach tiéng Viét va tiéng Anh phuc vu nhu cau sinh vién (SV), hoc vién cao
hoc (HVCH) va nghién ctru sinh (NCS).

Hién nay, doi ngii giang day ctia Khoa gdm 48 can b, trong d6 c6 34 giang vién va 14 tro
giang, can bd ho tro. Toan bo gidng vién déu c6 trinh do sau dai hoc, v6i 1 Gido su, 1 Pho
Gi4o su, 11 Tién si. Bén canh d6, Khoa dang c6 6 giang vién dang duoc dio tao tién si tai
nudc ngoai va 1 nghién ctru sinh tai Viét Nam. D61 ngti giang vién cua Khoa duoc dao tao tur
nhiéu quéc gia nhu Hoa Ky, Uc, Han Qudc, Dai Loan, Philippines, Cong hoa Séc..., tao nén
mdi truong hoc thuat da dang, hién dai va d& dang hoi nhap qudc té. Trong qua trmh phat

1 Trurong khoa Khoa Co khi —Cong nghé (2023-nay)
2Nguyén Truong khoa Khoa Co khi —Cong ngh¢ (2012-2023)
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CHAO MUNG 60 NAM THANH LAP KHOA CO KHI CONG NGHE

trién, doi ngii giang vién Khoa khong ngimg 16n manh; nhiéu giao su, pho giao su va tién si
da tro thanh chuyén gia dau nganh trong cac linh vyc co khi, d6ng thoi khang dinh vi thé cua
Khoa trong khu vire va trén thé gi6i.

Khoa di nhan duoc nhiéu phan thudng cao quy ctia Pang, nha nudc va chinh phii: Hudn
chuong lao dong hang III, nhiéu bang khen ctia Tha tuéng Chinh phu, co thi dua va bang
khen cua B9 truong B6 GD&DPT va UBND Tp. HCM. Mot ) théy ¢6 cua Khoa da duoc vinh
danh 14 Tri thirc Khoa hoc Cong nghé tiéu biéu toan qudc qua cac lan xét ting. Giang vién
khoa da dugc nha nudc phong tang danh hi¢u:

- Nha giao Nhan dan: TS. Phan Hiéu Hién

- Nha gi4o uyu ti: PGS.TS. Tran Thi Thanh; GS.TS. Nguyén Hay; va GS.TS. Nguyén Huy Bich.
IV) T chirc khoa:

Khoa g@)m c6 Ban chu nhiém khoa, van phong khoa, 4 b mon truc thudc khoa thyc hién
nhiém vu dao tao va nghién ctru khoa hoc, phuc vu cong déng thudc 8 nganh, chuyén nganh
dao tao bac dai hoc va 1 nganh bac thac sy va 1 nganh bac tién s¥.

Ter vl v B ey
@ Hi Odeg Khoa

Fan Chik s

khoo

o B Ouan Ly 5

BN Co Eidin Tur'Va

B HF Thudl Mding
Twr Bing Maa

B, Ky Thoal Co Kk B Chrg Nghé O T

Leromg

Hinh 1. So do t6 chirc ciia khoa CKCN
V) Mt s6 thanh tyu va hoat dong chinh :

CONG TAC PAO TAO

Khoa dao tao nhiéu nganh thudc linh vuc co khi- cong nghé tir bac Pai hoc dén Tién si. Tu hao
la mot trong sO rat it truong dai hoc dugc cho phép dao tao trinh do tién si co khi ctia khu vuc phia
nam (1989). Hang nam tuyén sinh 3-5 NCS, 20 HV va hon 400 sinh vién chinh quy (SV) thudc
bay nganh dao tao bac dai hoc. Hién c6 6 NCS, 24 HV cao hoc va hon 2900 SV dang theo hoc tai
Khoa. Pén hét nam 2024, khoa da dao tao trén 5000 k¥ su, hon 110 Thac siva 11 Tién si.

Cac nganh dao tao dai hoc gom:

1. Cong nghé k¥ thuat Co khi (Ma Nganh: 7510201): Gom 2 chuyén nganh Co' khi nong
|am va Co khi ché bién bdo quan néng san Theec pham.
. Cong ngh¢ k¥ thuat Co khi Nang cao (Ma Nganh: 7510201-NC)
. Cong ngh¢ k¥ thuat Nhi¢t (Ma nganh: 7510206)
. K§ thuat Biéu khién va Ty dong héa (M3 nganh: 7510303)
. Cong ngh¢ k¥ thuat Co dién tir (Ma nganh: 7510203)
. Cong nghé k¥ thuat Oté (Ma nganh: 7510205)
7. Cong ngh¢ k¥ thuat Nang lugng tai tao (Ma nganh: 7519007)

Dao tao sau dai hoc: Ngay tir nhirng nam 1990, khoa dugc Bo gido duc va Pao tao cho
phép dao tao nganh K5 thuat Co khi (KTCK) & hai bac Thac si (Ma Nganh: 8520103) va Tién
s (M@ nganh: 9520103). La mt trong nhitng khoa dugc cho phép dao tao sau dai hoc nganh
k§ thuat Co khi sém nhat & mién nam. ) )

NGHIEN CUU KHOA HQC VA HQP TAC QUOC TE

Hang nam khoa trién khai thyc hién cac dé tai nghién ctru khoa hoc va chuyén giao cong
nghé tur cép nha nudc, bd hoac cép tinh, va cép co s& thude cac nganh dao tao cua khoa. Khoa

AN D AW
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duogc danh gia 1a mot trong nhitng don vi nghién ctru manh cua truong Pai hoc Nong Lam
TP. H6 Chi Minh. Céc dé tai dy an thyc hién dugc dénh gia tot va da trién khai ung dung
thanh céng va chuyén giao tai nhiéu dia phuong va cac co s¢ san xuat. Mot s6 thanh tyu
nghién ctru dién hinh da dat duoc va ap dung vao san xut tot, da khéng dinh vi thé nghién
clru va dong gop cua Khoa nhu Hé thdng may sdy lua tinh d6i luu; Hé thong may co gi6i hoa
cdy mia; H¢ thong ‘may ché bién thtc an gia suc, thay san; Hé thong may ché bién ca cao; Hé
thong laser san phang dong rudng...

S6 luong cong b két qua nghlen ctru hang nam trén 30 bai bao trong d6 cac nam déu c6
cong bd trén cac tap chi thuéc WoS, Scopus. Hang nam déu t6 churc cac hoi nghi khoa hoc va
khoa d3 dat dugc vi thé kha tét trong cac dién dan hoi nghi nganh co khi trong va ngoai nude.
Khoa d3 1a mét trong cac don vi to chirc cac hoi nghi qudc té thuong ky voi cac BPH trén thé
giéi nhu Hoi nghi May, Co khi, Vit lidu -IC3MT (cing Nhat Ban, Pai Loan, Han quéc); Hoi
nghi thudng nién SAFENetwork t6 chitc ¢ cac nude ving chau A — Thai Binh Duong; Tham
gia thuc hién dy 4n nang cao nang luc Giang vién véi su tai trg cia Cong dong Chau Au-EU
qua chuong trinh Eramus++ cung dai hoc Ruse Bulgaria giai doan 2020-2030; Tham gia thuc
hién nhiéu dy 4n qudc té vé Co khi nong nghiép, sau thu hoach va ché bién nong san, nang
lugng tai tao voi IRRI, ASEAN, va EU.

Khoa 1a thanh vién sang 1ap Lién minh cac khoa ky thugt ce’ khi ciia 14 truwong dai hoc
thuéc khéi ASEAN gdm Indonesia, Malaysia, Thai Lan, va Viét Nam nham gia ting hop tac
ving, trao doi giang vién va sinh vién, va chia sé kinh nghiém dao tao va nghién ctru.

Khoa la thanh vién thanh 1ap “Mang lwéi ndng nghiép, thuc pham va nang luweng bén viing
viing Chau A- Théi Binh Duwong” - SAFE Network, quy tu nhidu dai hoc cta cac nudc
Australia, Indonesia, Japan, Malaysia, Singapore, Thailand, Vietnam dudi su bao trg ciia USAID.

Khoa di ky két hop tac song phuong véi nhiéu Khoa thudc cac truong dai hoc ¢ cac nuoc:
Phap, Bulgaria, Pai Loan, Han Qudc, Nhat Ban, Indonesia, va Thai Lan,...vé dio tao sau dai
hoc va hop tac nghién ctru.

CONG TAC PHUC VU CONG PONG

Bén canh str mang dao tao va nghién ctru khoa hoc, Khoa lu6n chu trong thue hién cac hoat
dong phuc vu cong dong, tap trung vao chuyen giao cong nghe, hd tro ki thuat cho ndng dan va
doanh nghiép nho, cling nhu cac hoat dong ho trg cong ddng nham thuc day viéc img dung cong
nghé trong néng nghiép va phat trién néng thon, két ndi doanh nghiép — nha truong - sinh vién.

Khoa da chuyén giao thanh cong nhiéu cong ngh¢ vao san Xut noéng nghiép thong qua cac de
tai, du an. Pién hinh 14 cac hé thong may sdy nong san, thuy hai san (lda, bap, ca phé, ca, tom ...)
duoc 4p dung rong rai gop phan co gidi hoa khau bao quan va giam ton that sau thu hoach. Cac
thiét bi co gi61 hda canh tac cho cdy lua, cdy mia, cdy an trai,.. nhu may cay ngam phay, thiét bi
san phing dong rudng bang tia laser, mdy bon phan,... da dugc tmg dung thyuc té, gitp giam lao
dong thu cong va néng cao nang SUAL. Ngoai ra, Khoa con chuyén giao thanh cong céc diy chuyén
ché bién nong san — thuc pham; day chuyén ché bién cacao cho cac cong ty Marou Chocolate,
Delice Food, Stonehill; day chuyen ép phan hitu co vi sinh; san xuit cam vién; va hé thong ché
bién thirc an gia stic tir phu phdm khoai lang tai Vinh Long. Cac cng nghé nay da mang lai loi ich
kinh té cho hang ngan hd ndng dan va co s san xuat nho 1é tai khu vuc phia Nam.

Khoa thuong xuyén t6 chirc, tham gia vao céac chuong trinh dao tao ngén han, hoi thao va
tu van k¥ thuat mién phi cho cong dong nhu: Huéng dan dao tao vé tmg dung co gidi héa san
Xudt phan hitu co tu phu pham ndm rom; Tap hudn vé cong nghé san phing dong rudng dleu
khién bang tia laser cho ndng dan va cha dich vu may nong nghiép; Tap huin cong nghé sdy
va bao quan cho néng dan va doanh nghiép,... Hang nam, Khoa tham gia cac su kién khoa
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hoc cong nghé, trién 1am cdng nghé, noi gidi thiéu va chuyén giao cong nghé dén doanh
nghiép va cong dong, thuc day hop tac gitra truong dai hoc vdi cac don vi san xuat.

Hinh 2. Tdp hudn vé cong nghé san phang dong rugng diéu khién bang tia laser.

Khoa d3 xdy dung mdi quan hé hop tac voi hon 100 doanh nghiép, trong do c6 cdc cong
ty LAMICO, Vikyno& Vinapro, Phan Tan, Bui Van Ngo, Hyundai Mién Nam, Sailun Viét
Nam... nhdm tao co hoi thuc tép, tuyen dung va nang cao k¥ néng thuc hanh cho sinh vién,
dong thoi gop phan phat trién ngudn nhan luc phuc vu cong dong. Cac chuong trinh tu van
nghé nghiép, hoi thao gidi thidu cong nghé madi, ngay hoi sinh vién, ngay hoi két ndi doanh
nghiép va tuyén dung,... dugc khoa t6 chirc thuong xuyén, gitp sinh vién tiép can dugc voi
cac cong nghé va thiét bi moi, tiép can voi doanh nghiép dé c6 cai nhin o rang Ve thi truong
lao dong va co hoi viée lam ngay sau tot nghiép, ddng thoi hd trg doanh nghiép tiép can ngudn
nhan luc chat lugng cao.

=

Hinh 3. Sinhvién nganh CNKT NLTT thwc tap tal nha may thuy dien Tri An.

Giang vién va sinh vién ctia Khoa tham gia tich cuc vao cac hoat dong cong dong va tir
thién, nhu hién mau nhan dao, "Mua hé xanh", "Tiép stc mua thi", hd tro déng bao bi thién
tai, va cac chién dich bao vé mai truong nhu "Ngay Chu nhat xanh" hay "Gio Trai dat", nhim
nang cao nhan thirc vé trach nhiém xa hoi va rén luyén k§ nang sdng. Mang ludi cyu sinh
vién dugc xay dung dong vai tro quan trong trong viéc hd tro dao tao va L phuc vu cong dong.
Céc cyu sinh vién tham gia tu van nghe nghiép, hd tro tai chinh, cung cap co hoi thuc tap va
chia sé kinh nghiém, qua d6 gop phan nang cao cht luong giang day va ting cuong lién két
gitra Khoa véi xa hoi.

Thong tin Lién hé:

Khoa Co khi — Cong nghé¢, truong Pai hoc Nong Lam TP.HCM

Puong D4 Muoi, Khu phé 33, Phuong Linh Xuén — Tp. HCM

DT: +84-28-38960721 Fax: +84-28-37240020

Email: kck@hcmuaf.edu.vn ~ Website:http://fme.hcmuaf.edu.vn
Ngay nhan bai: 04/10/2025
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KET QUA NGHIEN CUU, UNG DUNG VA TRIEN VONG PHAT TRIEN
CO GIO1 HOA NONG NGHIEP

Lé Quang Vinht, Pham Duy Lam?, Nguyén Van Tudn Anht, Nguyén Thanh Ngh;?

TOM TAT:

Bai viét tong hop nhizng két qua nghién ciru va iing dung trong |inh viec co khi ndng nghiép cria Khoa Co
khi — Cong ngh¢é, Trieong Pai hoc Nong Lam TP. HCM, trong 60 nam tzr khi thanh Idp va phét trién. Nhing
thanh tw:u nghién cizu nay da va dang dong gop quan trong vao viéc tang cuong Co gigi hda trén cac logi cay
trong chui liec cia Viét Nam nhee [Ga, mia, bep, ca phé, tiéu, va khoai mi. _Trong cac giai dogn canh tac va thu
hoach, viéc ap dung cac may ndng nghi¢p nhur may lam dat, méy gieo trong, may cham soc, va may thu hoach
vao trong san Xudt da giup giam thiéu dang ké cong lao dgng, 1am tang nang sudt va chat luong, giam chi phi
san Xudt va gop phan lam tang loi nhugn cho nguoi ndng dan. Trong do, nhung méay va thiét bi nhu hé thong
san phang laser, cay phéa 1am 3 chado, may gieo bdp khi dgng, may phét cé, mdy cham sdc mia, va may cham
soc bdp theo hang @ diroc nghién ciru va g dung réng réi va da gop pha”?n thic ddy si phét trién co gidi
héa trong san xuat ndng nghiép Viét Nam.

Tir khéa: Co gidi hoa, may canh tic, san phing laser, san xut nong nghiép.

RESEARCH RESULTS, APPLICATIONS, AND DEVELOPMENT PROSPECTS OF
AGRICULTURAL MECHANIZATION

ABSTRACT:

The paper summarizesthe research and application resultsin thefield of agricultural engineering fromthe
Faculty of Engineering and Technology, Nong Lam University - Ho Chi Minh City, over 60 years since its
establishment and development. These research achievements have significantly contributed to enhancing
mechanization in major crop production in Vietnam, such as rice, sugarcane, maize, coffee, pepper, and
cassava. During the cultivation and harvesting stages, the application of agricultural machines such as soil
preparation machines, seeders, care machines, and harvesters has greatly reduced labor, increased
productivity and quality, lowered production costs, and increased farmers profits. Among these, machines
and equipment like the laser-controlled leveling system, three-disc subsoiler, pneumatic maize seeder, weeding
machine, sugarcane care machine, and row crop care machine have been extensively researched and applied,

contributing to the advancement of mechanization in Vietham's agricultural production.
Keywords: Agricultural production, farming machinery, mechamzatlon land laser leveling.

1. DAN NHAP

Trong thyc tién san xuat nong nghiép, mirc
d6 img dung co gioi hoa phu thude vao trinh
do phat trién cua ting quéc gia, voi cac yéu
t6 vé cong nghé, chinh sach va diéu kién tur
nhién trong canh tac. O nhig nude phat trién
nhu M§ va cac nude chau Au, muc d6 co gisi
hoa duoc ap dung rong réi trén quy mo san
Xudt 16n voi nang sudt cao. Trong khi do, tai
cac qubc gia nhu Nhat Ban va Han Quéc, do
diéu kién dong rudng canh tac, co gioi hoa
thuong duogc ap dung trén cac di¢n tich canh
tac nho voi nhitng may va thiét bi duoc tich
hop nhing cong nghé tién tién va thong minh.
Cung v6i su phat trién khoa hoc cong nghé
va chinh sach cong nghi¢p hoa — hién dai hda
néng thon, thi viéc trién khai co gio1 hoa

trong san xudt nong nghiép & Viét Nam 1a
mot nhiém vu tat yéu. Trudce hién trang nguén
nhan lyc phuc vu co gidgi hdéa nong nghiép,
dac biét & vung nong thon, dang ngay cang
khan hiém, cic giang vién cua khoa Co khi —
Cong ngh¢, Truong Dai hoc Nong Lam TP.
HCM da khong ngumg nghién ctru va trién
khai img dung cac may va thiét bi nham dap
{mg nhu cau thuc tién ctia néng dan va doanh
nghiép trong san xuit nong nghiép. Véi
nhimg thong tin c6 dugc va trong gidi han bai
viét nay, nhom tac gia trinh bay tong hop
nhing két qua nghién ctru ndi bat trong suot
60 nam phat trién, nham khai quat nhiing nd
luc va dong gop khong ngung ciia Khoa Co
khi — Cong nghé trong viéc thuc day co gidi
hda ndng nghiép tai Viét Nam.

'Khoa Co khi cong nghé, Truong Pai hoc Nong Lam TP. HCM

Email: ntnghi@hcmuaf.edu.vn
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2. KET QUA NGHIEN CUU VA UNG
DUNG

Trong linh vuc co gi61 héa nong nghiép,
vo1 60 ndm tr khi thanh 18p va phat trién,
nhitng giang vién cuia Khoa Co khi — Cong
nghe Tm()’ng Dai hoc Nong Lam Tp. HCM,
ngoal viéc giang day da thuc hién nhiéu du
an, d¢ tai nghién ctru khoa hoc véi cac san
phém va giai phap cong nghé da dugc trién
khai tng dung trong thuc tién san xuat.
Nhirng thanh tuu do khong chi gitp giam chi
phi san xuat, nang cao thu nhap cho ndong dan,
ma con dong gop quan trong cho tién trinh
phat trién co gidi hda trong san xuat nong
nghiép ¢ Viét Nam.

2.1 M4y va thiét bi trong canh tic lia

2.11. Heé thong san phang dang rugng
diéu khién bang tia laser

ol w s |

Mot trong nhimng két qua nodi bat_trong
nghién ctru va img dung trong thuc tién voéi
cong ngh¢ chinh xac 1a cong nghé san phang
dong rudng di€u khién bang tia laser (Hinh 1)
vao ung dung tai Viét Nam tor nam 2004.
C6ng ngh¢ nay da duogc phé bién rong rai tai
cac tinh thuoc Dong bang song Cuu Long va
dugc cong nhén 1a mot tien bo k¥ thuat vao
nam 2010. Sy phat trién nay khong ch1 giup
co gi6i hoa viéc canh tdc ma con tiét kiém
dang ké chi phi cho nong dan. Ngoai Viét
Nam, cong nghé nay cling da dugc chuyen
giao va tap huan cho cac nudc lang giéng nhu
Lao va Campuchia, gop phan nang cao murc
dd tng dung co gidi hda trong nong nghiép o
khu vuec.

'an'-utu
=

E=—=u
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Hinh 1. Hé thang san phang dong rugng diéu khién bang tia laser

Viéc ung dung k¥ thuat san phing dér;g
ruong dicu khién bang tia laser da dugc trién
khai ¢ nhi€u no1 ¢ Viét Nam, déc biét @ Dong
bang song Ctru Long nhu Bac Liéu, Long An,
An Giang... V61 viéc tao dugc mat rudng
bang phang véi do chénh léch chi tir 1-3 cm
sau khi san da mang lai nhiéu vu diém nhu
tiet kiém nudc dén 30%, giam 70% lao dong
lam ¢6 va giam luong thudc trir co, tang nang
suat tor 0,3 — 0,5 tan/ha, tang dién tich hiru
hi¢u 5 — 7%, tao thuan tién cho may modc co
gi61 hoat dong, gop phan giam chi ph1 san
xuat va tang lgi nhuin cho ngudi ndng dan

[1].

2.1.2. Cay phalam (4 chdo)

Nham déap tng nhu cau co gidi héa khau
chuan bi dat trong trong canh tac mia, trong
pham vi chuong trinh mia duong, ttr ndm 2002
dén 2003, cac giang vién khoa Co khi — Cong
ngh¢ da nghién ctru, thiét k&, ché tao va trién
khai Urng dung thanh cong cay phd lam (4
chao) CS-4-30 lién hop véi may kéo MTZ-
892 (Hinh 2 & 3) tai Tay Ninh. Véi két qua
nay, CS-4-30 da dat Giai 3-Giai thuong Sang
tao Khoa hoc Cong nghé¢ Viét Nam
(VIFOTEC) nam 2005 [2].
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2.2.3. Cay ngam va cay ngam két hep
phay

Pé dap tung nhu cau co gioi hoa khau
chuan bi dét trong trong canh tac mia, ciing
trong pham vi chuong trinh mia duong, tu
nam 2002 dén 2003, cac giang vién Khoa Co

Hinh 2 & 3. May cay pha lam 4 chado lamviéc tai Tay Ninh

= ] & J
g AN

khi — Cong nghé da nghién ctru, thiét ké, ché
tao va trién khai ung dung thanh cong cay
ngam pha gdc mia lién hop vdi may kéo
MTZ-892 (Hinh 4) tai tinh Dong Nai. Sau do,
may duoc cai tién mot sb bo phan dé phu hop
ung dung trong cham séc cay cao su.

2.2.4. Ung dung kj thugt diéu khién
chinh xé&c vao néng nghiép

Nguon lao dong trong ndng nghiép ngay
can khan hiém do sy chuyén dich lao dong tir
linh vuc nong nghi€p sang linh vuc cong
nghiép va cac nganh dich vu. Cac yéu t6 trén
1am cho san xuat nong nghiép ngay cang kho
khan, nhu cdu co gi6i héa nham giam lao
d6ng; giam chi phi san xut; ting nang suat va

tang chat luong noéng san ngay cang cap thiét.

Tur nhitng van dé do, nam 2015, truong Pai
hoc Nong Lam Tp. HCM két hop voi Cong ty
c¢o phan nong nghiép Ly Tuong, Cong ty cung
cap thiét bj Trimble (cia M) da to chuc gisi
thiéu k§ thuat diéu khién may kéo va may
noéng nghiép tu dong bang vé tinh (Auto
Steering) (Hinh 6) tai vung mia nguyén li¢u
cia nha may duong An Khé (tinh Gia Lai)
thudc cong ty duong Quang Ngai.
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Hinh 6. Trinh dién heé thdng 1i tir déng trong canh tac dat mia tai Quding Ngai

2.1.2. May thu hogch lGa

Trong linh vuc thu hoach, nhiing nghién
clru, trién khai ing dung vé méay gat hang xép
day, may gat dap lién hgp tir nam 2005, va
may dap laa cling 1a nhiing thanh tyu dang tu
hao cia Khoa. Bac biét, tir nhitng nam 1980,
khoa Co khi - Cong ngh¢ da nghién cuu va
phat trién may dap lua, giup ning cao ning
suét thu hoach tai Pong bang séng Ctru Long,
noi ma trudc do, viéc thu hoach chu yéu van
1a thu cong. Bén canh dé, may git hang xép

(a) 8

day (IRRI-designed) cli da dugc gidi thi€u &
Viét Nam tir nam 1984 va da duoc cac nha
ché tao Viét Nam tiép tuc phat trién (Hinh 7).
Tt nhitng mau may may ban dau nay va két
hop nhiing trinh dién trén ca nude da dan dén
su ra doi cua may gat dap lién hop (Hinh 8 &
9), lam thay ddi hoan toan phuong thirc thu
hoach néng san, gbp phan ddy nhanh qua
trinh co gidi hoa trong nganh nong nghi¢p
Viét Nam [3, 4].

(b) I

Hinh 7. (a) May gdt xép day, do xwong co khi Long An ché tao ndm 1985 [5],
va (b Mau may con lai dén nam 2004

=

2.2. May va thlet bi trong canh tac mia

2.2.1. May trong mia

. V61 nhu cau ung dung co gioi hoa khau
trong trong canh tac mia, trong pham vi
chu:ong trinh mia duong, tir nam 2003 dén
2004, cac giang vién cua khoa Co khi — Cong
nghé da thuc hién dé tai nghién ctru thiét ké,

Hinh 8 & 9. Trinh dién may gat ddp lién hop (2005) va héi thi dm (2010) [6, 7]

ché tao may trong mia va da duoc trién khai
ung dung tai 2 tinh Tay Ninh va Ddng Nai.
Riéng may trong mia MTM-2 (Hinh 10) da
dat dugc Giai 3-Giai thudng Sang tao Khoa
h(_)c Céng nghé Viét Nam (VIFOTEC) nam
2007
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Hinh 10. May trong mia

2.2.2. Méay cay ngam phay

‘May cay ngam phay (Hinh 12) 1a su cai
tién tu su két hop giira ludi cay ngam va ludi
phay cha dong phuc vu yéu cau lam dat canh
tac mia tai tinh Tay Ninh. May c6 bé rong lam
viéc 1a 1,4m va lién két véi may kéo c6 cong

H |nh11 Dong mia dLm’C trong bang
may

suat trén 80 HP. Hién may da duoc chuyén
giao cho cong ty TTC AgriS dé thuc hién.
May giup cay dat d séu 50-60 cm dé giup ré
mia phat trién, dong thoi, lam toi dat & do sau
20-25 cm bang ludi phay chu dong nhiam
gitip may trong mia lam viéc d& dang hon.

Hinh 12. Cay ngam phay cho dat mia tai Tay Ninh

2.2.4, Mdy cham soc mia hai hang XBM-1,4 x 2
Tir két qua dé tai nghién ctru ung dung co
gidi hod trong canh tic mia, may cham soc
mia 1 hang va 2 hang XBM-1,4 x 2, da dugc
thir nghiém va chuyén giao dé ing dung trong

san xuat. May két hop 2 chiic ning vira xi
dat vira bon phan trong cac 1an cham soc, v6i
khoang cach cham séc diéu chinh duge theo
khoang cach hang mia dugc trong (Hinh 13
& 14).

Hinh 13 & 14. May cham sbc mia phuc vu co gidi hda cay mia
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2.3. M4y va thiét bi trong canh tac bap

2.3.1. H¢ théng méy gieo va cham soc bap

Trong canh tac bap, hién nay khau gieo va
cham séc van chi yéu dugc thyc hién thu
cong nén chi phi san Xuit cao. Mot trong
nhitng nhu cau cap thiét 1a ing dung co gidi
héa, nhét 1a ddi véi san xuat 0 quy m6 lon.
Trong nim 2015, v&i cac miu may c6 san clia

khoa Co khi — Cong ngh¢, cung véi yéu cau

hop tac tir phia cong ty Hai Vuong, da trién
khai trng dung co gi61 hoa khau gieo va cham
soc bap (Hinh 15 & 16) véi dién tich 60 ha
tai tinh Binh Phudc. Két qua thuc hién cho
thdy, tmg dung co gi6i hoa di giup giam rat
16n cong lao dong trong hai khau nay.

Hinh 15 & 16. Mdy gieo va cham soc beap lam viéc tai Binh Phudc

2.3.1. May dap bdp khong |4t vé

DPé giam thiéu cong lao dong can thiét
trong viéc boc vo trai bap trude khi tach lay
hat, cac giang vién khoa Co khi — Cong nghé
d3 nghién ctu thiét ké ché tao may dap bap

khong can 16t vo, ning suét 4 tin/h (Hinh 17).
May dap nay dd nhan dugc bing doc quyén
giai phép hiru ich ctia Cuc S¢ hitu tri tug, So
Khoa hoc Cong nghé Tp. Hb Chi Minh [5].

Hinh 17. May dap bdp khéng Iot Vo

2.3. M4y va thiét bi trong canh tic ciy
an trai

May xdi va cham soc xoai: Pong bang
song Ctru Long (PBSCL) 14 ving trong diém
san xudt nong nghiép cua Viét Nam trong doé
cdy an trai chiém ty trong khé 16n sau laa gao
va 1a mot trong nhitng thé manh cua néng

nghiép nhiét d6i. Tuy nhién, do dic diém hé
thong séng rach chang chit nén hau hét cac
cdy an trai duoc canh tac trén cac ludng, lip,
rat khé khian cho viéc co gigi hoa. Cung véi
d6, qua trinh cong nghiép hoa lam chuyén
dich lao dong ndng thén sang coéng nghiép
dich vu dién ra rit nhanh chéng nén ngay
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cang thiéu hut lao dong trong san xuit nong
nghié€p ndi chung va cham soc cdy an trai noi
riéng. Trong khuon kho tai tro ciia So Khoa
hoc va Cong nghé tinh tinh Pong Thap, khoa
Co khi - Cong nghé di nghién ctru, thiét ké
ché tao lién hop may 2 banh st dung cho
khau cham soc cay an trai (Hinh 18) phu hop
véi dia hinh va dic diém canh tac vung

PBSCL. Két qua khao nghiém cho thiy may
dap ung tt cac yéu cau x6i dat cham séc cay
nhu @0 sau x04i, diét co dai, dd toi vo, kha
nang lam vi¢c trén dét cung véi do chat cao,
c6 hiéu qua kinh té kha cao, sir dung va di
chuyén dé dang, phu hop véi vung kénh rach
vung DBSCL.

Hinh 18 & 19. My xdi cham soc va dat quanh goc xoai sau khi Xdi

3. PINH HUONG NGHIEN CUU VA
PHAT TRIEN

Trude yéu cau doi mdi va hoi nhap, trong
linh vuc co gidi hoa nong nghi¢p, khoa Co
khi — Coéng ngh¢ da xac dinh trong tdm
nghién ctru 1a tiép tuc nghién ctru va phat
trién cac may moc va thiét bj phuc vu dong
rudng, dac biét trong cac khau canh tic cay
trf”mg tir lam dat, gieo hat, cham s6c dén thu
hoach. Céc nghién ctru s& day manh ng dung
cong nghé s6, cam bién, tri tué nhan tao va tu
dong hoa, nham nang cao hiéu qua, giam chi
phi, va hudng t6i san xuat néng nghiép thong
minh, xanh va bén vimg.

Bén canh do, Khoa ciing sé& tiép tuc tang
cuong hop tac voi cac doanh nghi€p, vién
nghién clru trong va ngoai nudc dé dua san
pham nghién ciru tmg dung vao thyc tién san
xuit cling nhu thuong mai hoa cac két qua
nghién ctru nhiéu hon nita. Viéc gian chat
nghién ctru voi nhu cau thyc té ciia nong dan

va doanh nghiép cling s€ dugc chu trong, dam
bao cac san pham co khi ra doi ludn c6 tinh
g dung cao va phul hop véi dic thi san xuat
nong nghi¢p Viét Nam.

4. KET LUAN

Trén chang duong 60 nam cung véi nhiing
két qua, thanh tyu da dat dugc trong nghién
ctru khoa hoc va chuyén giao céng nghé,
Khoa Co khi — Cong nghé da khang dinh
duogc vi thé, dong thoi dong gop quan trong
vao su phat trién cua nong nghiép Viét Nam.
Tir nhitng yéu cau, co hoi va thach thic cia
thoi dai mai, Khoa Co khi — Cong nghé voi
truyén thong virng chic, dinh hudéng 13 rang
va su déng hanh cua cac d6i tac, s& tiép tuc
giif vai trd tién phong trong phat trién co giéi
héa nong nghiép, gép phan xdy dung nén
noéng nghiép hién dai, thong minh va bén
ving.

Loi cdm on: Nhom tac gia xin chan thanh
cam on dén tat ca nhitng c4 nhan va don vi vé
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nhimg déng gép cho nhimg két qua nghién
ctru va ung dung nhitng thanh tyu trong linh
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MOT SO THANH TUU NGHIEN CUU VA CHUYEN GIAO CONG NGHE
TRONG LINH VUC CHE BIEN NONG SAN

Nguyén Dirc Khuyént, Nguyén Hupnh Trirong Gial, Nguyén Huy Bich?,
Nguyén Vén Cong Chinht, Bli Ngec Hung?

TOM TAT:

Khoa Co khi - Cong nghé, Trueng Dai hoc Néng Lam TP. Hé Chi Minh, 1a mét trong nhizng don v tién
phong trong |7hh vizc co khi ndng nghiép va cong nghé sau thu hoach. Bai viét tong két cac thanh tieu néi bat
ciia khoa trong nghién cizu khoa hoc, g dung thirc tién va chuyén giao cong ngh¢ lién quan d@én méy va thiét
bi ché bién nong nghi¢p trong giai doan 1990 - 2025. Khoa da nghién cizu, phat trién va chuyén giao trong
NuGC va quOc té cac hé thong may sdy, may ché bién nong - thuy hai san, may ché bién thirc an chan nudi gop
phan giam ton that sau thu hoach, nang cao gia tri san pham va tdn dung hiéu qua cac phy phé pham trong
néng nghiép. Céc thanh tu nay gop phan thic ddy qué trinh co gidi hoa va phat trién néng nghiép bén virng.

Twr khéa: Cong nghé sau thu hoach, khoa Co khi - Cong nghé, say nong san, thirc an chan nuoi.

ACHIEVEMENTS IN RESEARCH AND TECHNOLOGY TRANSFER IN AGRO-
PRODUCT PROCESSING

ABSTRACT:

The Faculty of Engineering and Technology, Nong Lam University — Ho Chi Minh City, has played a
pioneering role in agricultural engineering and postharvest technology in Vietham. Between 1990 and 2025,
the faculty has conducted extensive research and transferred drying systems, agro-aquatic product processing
machines, and animal feed equipment to domestic and international partners. These innovations have hel ped
reduce postharvest losses, enhance product value, and promote the efficient utilization of agricultural by-
products. Collectively, these achievements have accelerated agricultural mechanization and fostered

sustainable farming practices.

Keywords: Agricultural drying, faculty of Engineering and Technology, livestock feed, postharvest

technology.

1. DAN NHAP

Viét Nam la mot nude san xudt nong
nghiép vé6i san lugng 16n va da dang vé chung
loai cac mat hang nong 1am thuy san. Nganh
néng nghiép 1a try cot cua nén kinh té Viét
Nam, dong gop 16n vao GDP, giup bao dam
an ninh luvong thuc cua dat nudc, tao viée lam
cho nhiéu lao dong va xudt khau nhiéu san
pham chu lyc nhu gao, ca ph¢, thuy san.
Nhitng nim qua, san xut nong nghiép, nhat
la Ivong thuc ¢ nudce ta luon 6n dinh, duy tri
dugc da tang truong kha, nam sau cao hon
nam trudc [1]. Tuy nhién, cac mét hang nong
nghiép chu yéu la xuit khau tho va ton that
sau thu hoach van & muc cao (khoang 10-
30% tuy loai san pham) [2 - 4] do han ché vé
cong ngh¢ bao quan, vén chuyén va ché bién.
Nganh co khi ché bién va bao quan nong san
- thuc pham (NSTP) giit vai trd quan trong
trong viéc nang cao gié tri gia tang, giam ton

that sau thu hoach va thiic ddy phat trién bén
virng nong nghi¢p Viét Nam.

Khoa Co khi - Cong ngh¢, Truong Pai hoc
Noéng Lam TP. H6 Chi Minh, tién than 13 Ban
Cong Thon, dugc thanh 1ap tir ndm 1965. Voi
st ménh dao tao ngudn nhan luc chat luong
cao, dong thoi nghién ctru va chuyén giao
khoa hoc — cong nghé phuc vu san xuit ndng
nghiép, Khoa da khong ngimg nd luc trong
viéc nghién ctru va ung dung céc loai may
moc, thiét bi dap ing nhu cdu thuc tién coa
nganh ndng nghiép. Pac biét, trong linh vuc
ché bién va bao quan NSTP, nhiéu cong trinh
nghién ctru va san pham cta Khoa da dugc
trién khai hiéu qua, gép phan thic ddy qua
trinh cong nghi€ép hoa, hién dai héa nong
nghlep nong thon cua Viét Nam. Bai viét nay
téng hop mot s6 thanh tyu nghién ctru va
chuyén giao KHCN tiéu biéu ciia Khoa trong
linh vuc ché bién va bao quan ndng san trong
giai doan 1990 -2025.

' Khoa Co khi — Cong nghé, Truong Pai hoc Nong Lam TP.HCM
Email: khuyen.nguyenduc@hcmuaf.edu.vn DT: 0867865744
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2. CONG NGHE SAY NONG SAN
THUC PHAM

Khoa Co khi - Cong ngh¢, Truong Pai hoc
Nong Lam TP. Ho Chi Minh 1a mét trong
nhimg don vi tién phong trong nghién ctru va
phat trién cong nghé say ndng san tai Viét
Nam tir nhitng nam 1980. V&i hon bon thap
ky tich liy kinh nghiém, cac gidng vién cua
khoa da nghién ctru va img dung thanh cong
nhiéu loai may sdy, nhu méay sy tinh vi
ngang, may say dao chleu 816 (SRA), may
sdy rat ré (SRR), may sy ham/buong (ngang
khay, xuyén khay), may say thap, may say
tang soi, dap ung nhu cdu san xudt tir quy mo
noéng ho dén cong nghiép. Nhiing dong may
sdy nay da duoc su dung rong rai dé say lua,
bép, ca phé, ho tiéu, 14 thude 14, gd, khoai mi,
trai cdy, thuy hai san, banh trang,.. gitp giam
t6n that sau thu hoach, nang cao chit lugng
san pham. Cac coéng nghé nay di duoc
chuyén giao trong nudc, cac nude chau a nhu
Lao, Campuchia, Myanmar, Philippines,
Bangladesh va cac nudc chau Phi nhu
Tanzania, Bo Bién Nga, Burundi. Dic biét,
khoa da tién phong trong viéc tich hop nang
lugng mat troi (NLMT) vao cac hé thong sy
dé sdy lua, khoai mi lat, ca basa, ca du, ca
dura, nam tai meo,. nham giam chi phi sdy,
nang cao hi¢u qua klnh té [5].

Dbi v6i nong san c¢d gia tri cao nhu atiso,
phin hoa, mat ong, nam linh chi, nhin sam,
khoa tap trung vao nghién ctru cac cong nghé
sdy tién tlen nhu say bom nhiét, say chan
khong, sdy chan khong két hop vi séng, sdy
bom nhiét véi su hd tro cua cac loai song (Vi
song , siéu am, héng ngoai, radio), nhim giam
thoi gian sy, tiét kiém ning lugng va bao toan
chit lugng san pham. Cac két qua nghién ctru
tir ly thuyét dén thyc nghiém da dugc 4p dung
thuc té, voi nhidu may sy duoc chuyén giao
cho trang trai va doanh nghiép tai Vinh Long,
DPdng Nai, TP. Hb Chi Minh [6].

3.MAY VA THIET BI CHE BIEN
NONG SAN THUC PHAM

Trong xu thé phat trién néng nghiép hién
dai, viéc co gidi hoa va ndi dia hda cong nghé

ché bién déng vai tro then chét nham nang
cao gia tri gia ting cho ndng san Viét Nam,
giam 1& thudc thiét bi nhap khiu va hd tro
phat trién bén viing cho ho nong dan, hop tac
xd va doanh nghiép nho. Trén tinh than dé,
Khoa Co khi - Cong nghé¢, Truong Dai hoc
Noéng Lam TP.HCM da khong ngung day
manh nghién ctru, thiét ké va ché tao hang
loat thiét bi, day chuyén san xuét phuc vu ché
bién, bao quan nong san thuc pham.

3.1. May Va Thiét Bi Ché Bién Ca
Cao [7-8]

Trong giai doan tir nam 2017 dén 2025,
Khoa Co khi - Cong nghé¢, Truong Dai hoc
Nong Lam TP.HCM da nghién ciru, thiét ké
va ché tao thanh cong cac thiét bi trong day
chuyén ché bién cacao, gop phan quan trong
vao viéc ndi dia hoa cong nghé va ning cao
gia tri nong san Viét Nam. Cac thiét bi da
nghién ctru va ché tao thanh cong bao gém:

May rang hat ca cao dugc thiét ké theo
dang thung quay kiéu trong, cap nhiét gian
tiép tir phia dudi bang ddt gas, cho phép diéu
chinh nhiét d6 linh hoat nham giit nguyén
huong vi ddc trung cua hat (Hinh 1a).

May tach vé va nghién nibs (winnower)
duoc thiét ké theo nguyén ly nghién truc két
hop véi sang phan loai nham cha vo hat, phan
loai hat (Hinh 1b).

May |am sach v ca cao dugc thiét ké theo
nguyén ly 1am sach kiéu khi dong, trong do,
vO hat cacao duogc tach ra khoi nhan nho
luong khong khi thoi qua hon hgp. Khao
nghiém cho thay ti 1¢ thu hdi dat trén 78% va
do sach dat trén 99 % (Hinh Ic).

Ma&y nghién min cacao duoc thiét ké theo
nguyén ly cha xat. Khi hoat dong, hat cacao
duoc cha xat lién tuc bdi con lan va chau
nghién cho dén khi dat do min theo yéu cAu
(Hinh 1d). Dich cacao sau nghién dat d6 min
dudi 30 um, dap tmg tiéu chudn san xuat
socola cao cap.

May danh toi bgt cacao duoc thiét ké theo
nguyén ly va dép vdi bua lap cimg, vach
budng nghién duoc thiét ké tron dé giam ma
sat, tranh sinh nhiét trong qua trinh danh toi.
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Két qua khao nghiém cho théy, d0 min cua bot
sau khi danh toi dat ti 1€ 16n hon 97% véi
duong kinh 16 sang phan ly 1a 50pm (Hinh le).
Thiét bi 2 nhiét (tempering) dugc nghién
ctru chuyén sau nham kiém soat viéc két tinh
bo ca cao, tao nén san phém socdla co do
béng cao va ciu tric 6n dinh (Hinh 1f).
Diém ndi bat cta cac thiét bi nay 1a tinh
dong bo, tu dong hoa cao, chi phi hop ly va
phul hop véi diéu kién san xuat thuc té cua

a. May rang hat

d. May nghién min

3.2. H¢ thong thiét bi ché bién hi tiéu [9]
Hu tiéu 1a mot moén an phd bién & cac tinh
Nam Bo. Quy trinh ché bién hu tiéu thuong
gém bdn cong doan chinh: Xay bot, trang

b. May tach vé va

nghién nibs

e. May danh toi bot

doanh nghiép Viét Nam. Cac thiét bi nay da
duoc tmg dung tai nhidu cong ty ndi tiéng
nhu Marou Chocolate, Delice Food,
Stonehill, Mr. Viét, va nhiéu doanh nghiép
start-up khac trong linh vuc ché bién cacao
thil cong va cao cap. Thanh tyu nay khong chi
khéng dinh nang luc khoa hoc cong ngh¢ cua
Khoa Co khi Cong nghé, ma con gop phan
thuc day phat trién nganh céng nghiép socola
Viét Nam theo huéng bén ving.

, £ Thiét bj 0 nhiét (tempering)
Hinh 1: Thiét bi trong quy trinh ché bién cacao

banh, 1am kho va cit soi (hinh 2). Ty theo
tung dia phuong va bi quyét cua tung co sé
san xuat, tung cong doan sé& co su khac nhau.

20 TAP CHi CONG NGHIEP NONG THON SO 59



KHOA HOC - CONG NGHE

Phu gia
1
Ngim+vo > Xay —» Ling v »  Trang —‘
N |
» Phoi —| Cit soi »  Phan phdi

Hinh 2. Qui trinh ché bién hu tiéu tiroi theo cong nghé truyén thong

Trong giai doan tr 2006-2008, Khoa Co
khi Cong ngh¢ da nghién ctru va chuyen giao
céc thiét bi trang banh va sdy banh hu tiéu tai
Vinh Long, Pong Nai, TP.HCM nham dép
mg nhu ciu san xuit véi quy mo 1én, dam
bao chit luong san pham dong déu va dam
bao vé sinh an toan thyc pham.

May trang banh duoc thiét ké theo nguyén
ly sir dung hoi bdo hoa 4m dé hap banh trén
bang tai dang lién tuc v6i ning suét 1 tan/h.
Bot duoc cip vao khudn trang dé trang bot
déu trén bang. Bang trang chuyén dong lién

Hinh 3. May trang banh va say banh ha tiéu

4. MAY VA THIET BI CHE BIEN
THU'C AN CHAN NUOI

Trong nhiéu nam qua, Khoa Co khi - Cong
ngh¢, Truong Pai hoc Nong Liam TP.HCM
da tap trung nghlen clru va chuyen giao thanh
cong hang loat cac thlet bi che bién don 1¢
cling nhu day chuyen san xuat hoan chinh
phuc vu san xuat chan nuo6i. Nhiéu thiét b
ché bién thuc an gia suc da duoc nghién ciru
va cung cap cho cac co s¢ san xuat véi qui
mb ché bién tir nho dén 16n.

4.1. Thiét bi ché bién thirc in chin nudi
don 1é [10]

May tron thizc an gia sic kiéu vis ding
(MTVD) hoat dong theo nguyén tic tron hdn

tuc s& dua bot vao budng hap. Banh sau khi
duoc hap chin duge tach ra khoi bang va trai
trén khay | dé mang di say (Hinh 3).

May say banh duogc thiét ké theo nguyén
ly say ham v&i ning suét 1 tin/mé (8h). Banh
hu tiéu sau khi trang duoc trai trén khay, xép
vao xe goong va dua vao ham sdy. Ning
luong nhiét tir qua trinh dét cui, than s&
truyén cho khong khi sdy thong qua bo trao
d6i nhiét. Khong khi néng dugc thdi vao
budng sy dé say kho banh (Hinh 3).

hop vat liéu ro1 va lam viéc theo mé vé1 kha
nang tron deu trén 95%, thoi gian tron tur 3-5
phut. Nhiéu miu may khac nhau vé1 nang
suat tir 200-1000 kg/me duogc thiét ké phu
hop cho nhleu quy mo tu ho chin nudi, trang
trai nho dén co so ché blen via va 16n. Uu
diém noi bat cua may la ket cau hop ly, ché
do dong hoc i uu, rit ngan thoi gian cap lidu
— tron — ra liéu va dam bao qua trinh tu chay
6n dinh (Hinh 4). May da duogc ung dung
rong rai trong nudc, tang cho Lao va
Campuchia, dong thoi tro thanh mau tham
khao phd bién cho nhiéu co s& co khi.
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Hinh 4. May trén MTVD

May nghién van nang 1a loai may ngh1en
bua phyc vu ché bién thuc an chin nudi ¢
nhiéu ‘quy m6 khac nhau. May dugc th1et ké,
cai tién dva trén ly thuyet may ngh1en bua
hién dai dé toi uu ket cau va thong so ky
thuat. May co day bé rong buong nghién tir
250-500 mm voi nang suat dat tir 0,5 -5
tan/h. Cac cai tién chinh gom: buong ngh1en
x0dy tang hi¢u qua cap lidu va nghién; thiét
ké méy theo cac cum chuc nang (cap lidu,
roto — bua, sang phan loai, van chuyén, thu
hdi san pham va loc bui, dan dong, diéu khién
va bao vé dong o), g1up thuén tién vén
chuyen lap rap, bao tri va thay thé; cing cai
tién co cau do va lap sang. Chi phi dién ndng
riéng phu thudc vao do nho cua bot nghién:
nghién hat (0,5-0,8 mm) ti€u thu 12,5-13,5
kWh/tan, khoai mi lat (0,3-0,5 mm) khoang
5,5 kWh/tan. May cung co the nghién siéu
min (<250 um) cho san xuét thirc a an thuy san
voi muc tiéu thu 27,5-32,5 kWh/tan.

Ngoai ra, mot sb mau may khac ciing da
duoc nghién ctru, phat trién va chuyen giao
vao thyc té nham phuc vu truc t1ep cho nganh
san xuat thirc @n chén nuéi, dap ung hi¢u qua
yéu cau thuc t1en May be khoai mi (lat san
khé) dugc ché tao dé khic phuc tinh trang lat
khoai mi kho tai cdc tinh mi€én Nam thuong
¢o kich thude lon (5 18 cm), gay tic nghén,
giam nang suat va lam tang chi phi nghlen
trong cac day chuyén che bién. Vi céu tao
t6i uru, may hoat dong 6n dinh, tiét kiém dién
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Hinh 5. Méay nghién bla van nang

ning va da dugc nhiéu doanh nghiép tiép
nhén, tmg dung. Bén canh do6, may sang phén
loai kiéu trong quay dugc thlet ké theo don
dat hang cua Cong ty CP, chuyén dung dé
loai bo day, vo bao va cac tap chét 1on trong
nguyeén li¢u trude khi nhap silo. May co nang
suat dat t6i 50 tn/gio, trong khi cong suat
dan dong chi 0,75 kW, cho thay tinh hi¢u qua
va kinh té vuot troi. May thai dugc phat trién
voi 2 dong chinh: kiéu dia va kiéu nghién
nham phuc vu thai cac loai thuc vat nhu rau,
c0, thdn cdy ho hoa thao nhu than céy ngo,
rom ra lam thirc &n chan nu6i. May thai k1eu
dia str dung truc ngang lap dao ludi thang, két
hop r6to — quat chuyen va ¢6 thé tich hop
bang tai, truc cudn dé tang tinh linh hoat. May
thai ngh1en thi ket hop thao tac thai va bam
nho, cho san pham kich thudc trung binh 10—
15 mm, rat phu hop cho chan nudi gia cam
cung nhu san xuat thirc an u chua. Cac dong
may nay cé ning sudt tir 2-6 tan/gio, cong
suat dong co tr 3,7-11 kW, da duoc U:ng
dyng thanh cong trong nhiéu mo hinh san
xuit. Ngoai ra, cdc may van chuyen nguyén
lidu nhu vit tai, gau tai, cao tai va bang tai dai,
phuc vu trong day chuyen san xuat thuc an
chan nudi va mot s6 nganh cong nghi¢p khac
cling da dugc phat trién. Cac th1et bi nay co
ning suit da dang, to 1-50 tan/g1or va da
duoc chuyén giao, u’ng dung thuc t& véi s6
lugng hang tram may.
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4.2. Dy chuyén thiét bi ché bién thirc in
chin nuéi [10-11]

Nhiéu hé thong day chuyén thiét bi ché
bién thic an gia sic dugc nghién ciu va
chuyén giao véi nang suat 4 tan/gio d6i vai
san phém dang bot va 2,5 tan/ gio ddi voi san
phém dang vién. Trong dd, ngoai trir mot )
chi tiét dugc tiéu chudn héa va san pham
thuong mai (nhu khudn ép vién, 6 bi, thiét bi
dién — diéu khién, cam bién, bd truyén dong,
bu long — dai b¢), duoc mua trén thi truong
thi toan bd céc chi tiét may con lai déu duoc
nghién ctru thiét ké, ché tao tai khoa Co khi —
Cong nghé. Cac hé théng diy chuyén nay
duoc thiét ké hop ly, chu trong tiét kiém ning
luong, giam chi phi lao dong, ddng thoi han
ché 6 nhiém mai trudng. Vé nhan cong, khi
san xuét thirc an bot, mdi ca van hanh can 7
lao dong va 8 ngudi dbi v6i day chuyén san
xudt thirc an vién.

Nam 2004, Khoa Co khi — Cong ngh¢ da
nghién ctru, thiét ké va ché tao thanh cong
day chuyén ché bién thiic an gia suc phuc vu
chin nudi dai gia suc va xuat khau, 1a két qua
ctia dé tai khoa hoc cap Bo “ Nghién cizu cong
nghé va thiét ké, ché tao day chuyén ché bién
thizc an gia stic cho chan nubi dai gia stc va
xuat khau” (ma sb: B 2004 — 21 — 62). Day
chuyén dugc ché tao hoan toan trong nudc va

sic dgng vién 2,5 tan/h

\

= !" -, 2

Hinh 6. DAy chuyén san xudt thiic an gia

1

chuyén giao day du tir thiét ké, cong nghé dén
g dung san xuét. Quy trinh céng nghé gdm
tiép nhén, thai nho nguyén liéu tho (cay bip
tuoi ¢ giai doan trdi non, vo qua dua), tron
déu, ¢p dinh hinh, dinh lugng dong bao va hut
chan khong. Thanh pham sau d6 dugc U 1én
men ky khi dé tao thirc an duy trix ¢ gia tri
dinh dudng cao, bdo quan lau dai. Vi nang
sudt 10 tin/gio, day chuyén dap Gmg quy mo
cong nghiép, va san pham dau ra da xuat khau
sang Han Qudc, Nhat Ban, gop phan ning
cao gia tri phu pham nong nghiép va khang
dinh nang lyc nghién cou — ché tao thiét bi
trong nudc.

Tir nam 2021, Khoa tiép tuc trién khai dé
tai “ Nghién cizu ché tgo day chuyén tu déng
hoa ché bién thirc dn gia stc nhai lai tir cay
khoai lang” tai huyén Binh Tén, tinh Vinh
Long. Hé thong tan dung phu phim nong
nghiép nhu day khoai lang, cdy bap, rom...
dé san xut thtc an G chua giau dinh dudng
cho bo. Day chuyén tu dong hoa toan b cac
khau tir bam nho, phéi tron, dinh luong dén u
men, nang suat 10 tin/ngay, dap Gmg nhu cu
cho khoang 200 con bo. San pham cé thé bao
quan 1-3 thang, gitp ndéng dan giam chi phi,
tiét kiém thoi gian va cong strc, dong thoi
nang cao hiéu qua ti€u hoda, ting trudéng va
chét luong thit bo.

- | A
Hinh 7. Day chuyén cheé bien thic an
gia stc nhai lgi ter cay khoai lang
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5. KET LUAN

Trong tién trinh hién dai h6a nong nghiép,
co khi ché bién va bao quan nong san — thuc
pham déng vai trd then chdt trong viéc nang
cao gia tri gia ting va giam ton that sau thu
hoach. Véi 60 nam xdy dyng va phat trién,
Khoa Co khi — Céng ngh¢, Truong DPai hoc
Nong Lam TP.HCM da tién phong trong
nghién ctu, thiét ké va ché tao nhiéu may
moc, thiét bi ché bién nong san, thuc pham va
thirc @n chan nudi. Céac cong trinh ti€u biéu
nhu cong nghé séy ndng san — thuc phém da
dang, day chuyen che bién cacao, hé thong
thiét bi san xuat hu tiéu, may va day chuyen
ché bién thirc an chin nudi.. . da duogc trién
khai rong rii trong nudc va xuit khau sang
nhidu qudc gia chau A, chiu Phi. Nhimng
thanh tuu nay khong chi gbp phan quan trong
trong viéc giam ton that sau thu hoach, nang
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NGHIEN CUU THUC NGHIEM SAY VAI THIEU TREN HE mt‘iua SAY SU
DUNG NANG LUGNG GIAN TIEP TU SINH KHOI

Nguyén Van Thanht, Nguyén Xuan Thanh!, Nguyén Bic Khuyén?

TOM TAT:

Bai b&o gisi thiéu két qua nghién cizu thire nghiém sdy vai thiéu, méi mé khoang 5 tdn trén hé thong say
gian tiép dung nhién liéu sinh khdi, véi hai yéu td khdo sat: (i) nhiét d6 tac nhan sdy 70°C, 75°C va 80°C tai
van téc khong khi v = 0,5 nvs; (ii) vdn téc tac nhan sdy 0,3 mvs; 0,5 mVsva 0,7 mistai muic nhiét dg 75°C. Két
qua cho thdy, tai ché dé 75°C vav = 0,5 mvs cho hiéu qud téi wu, véi thei gian say khoang 51 gio, muc tiéu
hao khoang 1.345 kg cui/mé va chdt liong cam quan tét, mau sic dong deu, ctii déo va dan hoi. Viéc tang
nhiét dg 1én 80°C hodc vdn téc 1én 0,7 m/s gitp rit ngan thoi gian nhung lamtang lweng i tiéu hao va giam
chat lirong san pham. Nguoc lai, giam vdn téc xuéng 0,3 mvs kéo dai thoi gian say (~60 gic) mé khéng mang
lgi loi ich tiét kiém nhién liéu.

Twr khoa: Nang luong sinh khéi, nhiét d6 tc nhan séy, séy gian tiép, vai thidu, van tdc tic nhan sa?iy.

EXPERIMENTAL STUDY ON LYCHHEE DRYING USING AN INDIRECT BIOMASS-
FIRED DRYING SYSTEM

ABSTRACT:

This paper presents the experimental results of lychee (Litchi chinensis Sonn.) drying, with each batch
consisting of approximately 5 tons, using an indirect biomass-fired drying system. Two operating factorswere
investigated: (i) drying air temperature at 70°C, 75°C, and 80°C with a fixed air velocity of v= 0,5 /s, and
(it) drying air velocity at 0,3 m/s, 0,5 nv/s, and 0,70nVs at a fixed temperature of 75°C. The results indicated
that the condition of 75°C and v = 0,5 m/s provided the optimal performance, with a drying duration of about
51 hours, fuel consumption of approximately 1.345 kg of wood per batch, and desirable sensory quality
characterized by uniform color, elastic and chewy pulp. Increasing the drying temperature to 80°C or the air
velocity to 0,7 m/s shortened the drying time but led to higher fuel consumption and deterioration of product
quality. Conversely, reducing the vel ocity to 0.3 mV/s prolonged the drying period (~60 hours) without offering

any benefit in fuel savings.

Keywords: Biomass energy, drying air temperature, drying air velocity, indirect drying, lychee.

1. PAT VAN DE

Vai thidu (Litchi chinensis Sonn.) 1a dic
san cé gia tri kinh té cao cua Viét Nam, tap
trung ¢ Bic Giang va Hai Duong, v4i san
luong nam 2025 udc dat khoang 303 nghin
tan [1]. Do thoi gian thu hoach ngin va ham
luong nude cao (75-80%) [2], qua dé hu
hong sau thu hoach, gia ca bién dong manh
theo cung cau. Sdy kho 1a giai phap quan
trong giup kéo dai thoi gian bao quan, nang
cao gia tri va da dang hoa san pham [3]. Tuy
nhién, cic phuong phap sdy thu cong hién
nay thuong gy 6 nhiém va kho kiém soat
chét lugng [4], trong khi sdy sir dung nhiét tir
dién hay vi song c6 chi phi dau tu, van hanh
cao, gy ap luc cho ha ting dién ludi. Trudce
thuc trang d6, hé théng sy sir dung niang
luong gian tiép tir sinh khéi duoc phat trién

nhu mot giai phap kha thi, vira tiét kiém chi
phi vira dam bao an toan vé sinh va kiém soét
t6t thong s6 cong nghé [5]. Nghién ctru nay
duogc thuc hién nham thu nghiém qua trinh
sdy vai thidu trén may sdy gian tiép ding
nang luong gian tiép tir sinh khéi (chi yéu 1a
cti go), qua d6 danh gia anh hudng cua nhiét
d6 va van tdc tac nhan say dén thoi gian say,
nang luong tiéu hao va chit luong san pham
cubi cing.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vit liéu va thiét bi nghién ctru

2.1.1. Vat ligu nghién criru

Vai thiéu str dung trong thi nghiém dugc
thu mua tai khu vuc xa Luc Ngan, tinh Bic
Ninh. Sau khi thu mua, cac qua vai dugc tach
101 khoi chum, cit sat cuéng va duoc loai bo

'Trung tdm Thic day phat trién thi truong khoa hoc va céng nghé
?Khoa Co khi cong nghé, Truong Dai hoc Nong Lam TP. HCM

*Email lién h¢: vanthanh.satitech@gmail.com

TAP CHi CONG NGHIEP NONG THON SO 59 L



KHOA HOC - CONG NGHE

tap chat va nhitng qua dap nat hoic c6 kich
thudc qua nho nham bao dam tinh dong nhét
ctia nguyén liéu trudc khi sdy. Do am trung
binh cta vai thiéu tuoi duoc xac dinh & mirc

khoang 80%. Nguyén li¢u sau khi dugc lya
chon dat yéu cau duoc dua vao may sdy cé
nang sudt 5 tin/mé va duoc sdy kho cho dén
khi dat d6 am khoang 15%.

Hinh 1. Qud Vi thiéu duroc ik dung dé khao nghiém

2.1.2. Thiét bi si¢ dung trong nghién cizu
Mb hinh sdy s dung nhiét gian tiép tir
nhién liéu sinh khéi dugc thiét ké va hoan
thién ché tao v6i nang suat dat 5 tin/mé. Hé
thong c6 kha nang didu chinh khoang nhiét do

tir 50°C dén 90°C, van tdc tac nhan sy c6 thé
hi€u chinh trong khoang tir 0,1 dén 1,0 m/s,
dd Am tac nhan séy ¢6 thé hiéu chinh duoc tur
10% dén 90%. Nguyén ly va thiét bi dugc thé
hién ¢ hinh 2.

¥EERLEL
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]
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Hinh 2. Nguyén ly (tréi) va hé thang thiét bi (phai) sdy sd’aung nang Iwang gian tiép tir
sinh khdi

H¢ théng séy vai thidu bang 10 d6t sinh
khoi gian tiép gém cac bd phan chinh: hai
budng sdy c6 16p bao on bang bong thuy tinh
cach nhiét, 1o dbt nhién liéu ran, quat say kiéu
hudng truc, cum ong nodi tuyén, dng xa khoi,
cira thoat 4m, thiét bi ra tro va tu dién diéu
khién. Budng siy duoc thiét ké kin, co cira dé
dua nguyén liéu vao va lay san pharn ra; trén
budng bé tri ctra thoat am, dugc dleu khién
dong mé ty dong dua trén tin hi¢u do a am cua
tac nhan sy. Lo d6t sinh khdi sir dung cui
hodc phu phém ndng nghiép dé tao nhiét, sau
d6 truyén qua bo trao doi nhiét gian tiép
nham dam bao khong khi sdy sach, khong 1dn
khoi bui. Quat sdy lam nhiém vu hat khi lanh

tlr ngoai vao, tao dong tuan hoan khong khi
trong h¢ thong va phan phéi déu tac nhan say
vao cac budng. Khoi thai tir qua trinh dot
nhién liéu duoc dan ra ngoai qua Ong xa, trong
khi tro xi dugc thu gom béi thiét bi ra tro.
Nguyén ly hoat dong: Nhién li€u sinh
khdi dugc dua vao 10 dbt, qua trinh chay tao
nhiét duoc truyén sang dong khong khi thong
qua bo trao doi nhiét gian tiép. Quat sdy hut
khi lanh tir ngoai vao, ddy qua cum trao doi
nhiét dé gia nhiét thanh tac nhan say Luong
khi nong sach nay duoc dua vao budng séy,
tiép xuc voi nguyén liéu vai thiéu, , mang theo
hoi am thoét ra tir qua. Khi d6 am khi thai
nhd hon gié tri cai dat, cua thoat am tu dong
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dong, khong khi tuan hoan tro lai 1o d6t dé
duoc gia nhiét va tiép tuc d1 vao buéng séy,
qué trinh nay gitp tiét kiém nang lugng nhiét
dang ké trong qua trinh sdy. Nguoc lai, khi
d6 am khi thai vuot ngudng, ctra thoat a am mo
dé xa bét hoi am, dén khi d6 4m giam xudng

dudi muc dat thi dong lai. Co ché tuong tu

cing dugc ap dung voi diéu khién nhiét do,
giip duy tri 6n dinh méi truong sdy. Trong
sudt qua trinh, khoi sinh ra tur budng dot duoc
thoat ra ngoai qua 6ng xa khoéi, con tro xi
duoc loai bo nho thiét bi ra tro.

Hinh 3. M4t so hinh anh qua trlnh khao nghiem

2.2. Phwong phap nghién ctru va khao
nghiém

2.2.1. Phuwrong phép nghién ciru

St dung phuong phép thuc nghiém dé
xéac dinh mot sb chi tiéu:

Do 4m cua vat lidu séy dugc do dinh ky 2
gid/1an bang can siy am Ohaus MB23; mdi
lan do 14y 3 mau ¢ cac vi tri trén, gitra va dudi
cua 16p nguyén liéu say, sau do tinh gia tri
trung binh. Khi d§ am dat < 15%, mé say
duoc coi 1a két thuc; Van tdc tac nhan say
duogc xac dinh bang thiét bi do véan toc va luu
lugng Testo 425. Cac phép do van téc duoc
thuc hién tai 5 vi tri ngay dudi khay sdy (1
diém & tam va 4 diém tai bon gdc khay), sau
do tinh gia tri trung binh. Qua trinh do dugc
lap lai ba 1an dé bao dam do tin cay.

Nhiét do tac nhan say duoc xac dinh va
diéu khién bang cam bién nhiét do két hop bo
diéu khién nhiét do AX4-1 dugc hién thi lién
tuc. Do am khong khi budng sdy duoc xéac
dinh va diéu khién bang do diéu khién do 4m
Conotec FOX-1H duoc hién thi lién tuc.
Khéi luong cui str dung cho mdi mé duoc ghi
nhan béng cach 1ay khéi lugng cui trude mé
trir di khdi luong con lai sau me. Pong thoi,
khéi luong nguyén liéu sdy (qua vai thleu
tuoi) duoc can trudc khi dua vao may say.

Panh gia cam quan duogc tién hanh dwa
trén cac tiéu chi: mau sic vo, hién tuong nut
hodc mép, do nhin va do dong déu mau vo;
dong thoi quan sat d dinh hoac d6 kho cua
bé mdt cui, mau sic va cdu truc cli dé xéac
dinh chit lugng san pham sau sy.

Hinh 4. Mét so thiét b diroc sik dung trong qua trinh nghién cizu
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2.2.2. Phwong phap khdo nghiém

Cac thi nghiém dugc b tri theo hudng
thay ddi hai yéu t6 chinh: nhiét do tac nhan
sdy va van toc tac nhan say, trong khi céac
diéu kién khéc dugc gitr 6n dinh. Cu thé,
nhiét do tac nhan say dugc khao nghiém & ba
mirc 70°C, 75°C va 80°C; van toc tac nhan
séy khao nghiém ¢ ba muc 0,3 m/s, 0,5 m/s
va 0,7 m/s. Mbi ché d6 khao nghiém duoc
tién hanh v6i cing mot khdi luong nguyén
lidu (5 tin qua vai thidu tuoi/mé) nham bao
dam tinh so sénh.

Trong qua trinh khao nghiém, cac thong
s6 ky thuat (@6 4m nguyén liéu, van toc va

3. KET QUA NGHIEN CUU VA
THAO LUAN

nhiét d6 tic nhan sdy, khdi lwong nhién liéu
st dung) dugc theo ddi va ghi nhan theo
phuong phap da néu tai muc 2.2.1 phia trén.
Sau khi két thic mdi mé sdy, san pham duoc
14y mau va danh gia cam quan dwa trén mau
sic, hinh thai vo va chat lugng cui.

Dit liéu thu thap duoc xur Iy bang phuong
phép théng ké mo ta, tinh toan gia tri trung
binh va so sanh cac ché d6 khao nghi¢m. Cac
két qua duogc tong hop dé xac dinh anh huong
cua tung thong s6 cong nghé dén thoi gian
sdy, muc tiéu hao ning luong va chat luong
san pham, tir d6 lya chon ché do siy phu hop.

3.1. Anh huwéng ciia nhiét d9 tic nhén
say den qua trinh say vai thieu

o8 dim {2}
& ] =
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Hinh 5. Qué trinh giam dm khi sdy qua vai thiéu ¢ vdn toc tc nhan sdy v = 0,5m/s

Qua trinh giam am cua vai thiéu khi sdy
vOi khéi luong 5 tin/mé, van toc tac nhan siy
¢ dinh ¢ 0,5 m/s va nhiét d6 thay d6i duoc
trinh bay ¢ Hinh 5. Ket qua cho théy, khi tang
nhiét do tac nhan sdy, thoi gian sdy giam
dang ké. Cu the 6 70°C, thoi gian gidm am
tir 79,5% xudng 14,9% 1a 59 gio; & 75°C 1a
51 gio; va & 80°C chi con 47 gio. Diéu nay

cho théy, viéc tang nhi¢t do tdc nhan séy lam
gia tang cudng do truyén nhiét — truyén khéi,
rit ngan dang ké thoi gian séy, phu hop véi
cac nghién ctru dong hoc sdy 16p mong, cho
thdy toc do thoat 4m tang theo nhiét do [6].

Tuy nhién, & mtrc nhiét cao (80 °C), mac du
thoi gian siy ngdn nhat, chit luong cam quan
ctia san phdm c6 xu hudng giam.
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3.2. Anh huéng ciia van tdc tac nhan siy
dén qua trinh sy vai thiéu

Anh hudng cua van tdc tac nhan séy duoc
khao sat & ba mac 0,3 m/s, 0,5 m/s va 0,7 m/s
trong diéu kién nhiét 46 75°C dugc thé hién
¢ Hinh 6. Két qua cho thay, vén tdc cang cao
thi thoi gian say cang ngan. Cu thé, véi van
tdc 0,3 m/s, thoi gian dé giam am tir 80,2%
xuéng 14,8% la 60 gio; trong khi do, ¢ 0,5
m/s va 0,7 m/s, thoi gian giam con lan luot 1a

51 gid va 47 gio. Diéu nay ching to vai trd
quan trong cua van toc dong khi trong viéc
ting cuong kha ning thoat 4m cua vat liéu,
xu hudng nay tuong déng véi cac nghién ctru
trude day vé vai tro ctua dong khi trong thoat
am [6]. Tuy nhién, & van toc qua cao (0,7
m/s), san phém lai xut hién hién tuong kho
khong dong déu, dan t6i ran niit va giam chat
lugng.

tal

1]

D den %]
= =

0 3 4 b & 1032181613 1033 38 26 ¥8 30 37 34 36 36 &0 42 34 db AT & 50 51 52 54 55 5239 50
Thivi gien {giir]

—i=y=il3 me
sl S i

i el T s

Hinh 6. Quéa trinh giam dm khi sdy qud vdi thiéu ¢ nhiét dé tac nhan sdy t = 75°C

3.3. Panh gia chit lrong cam quan va
hi€éu qua ning lugng

Két qua tong hop 5 thi nghiém trong Bang
1 cho théy, khi ¢6 dinh vén tdc tac nhan séy
6 0,5 m/s va thay d6i nhiét do, & mic 70°C
thoi gian say kéo dai t6i 59 gio nhung mirc
tiéu hao nhién liéu lai thip nhat, chi 1323 kg
cti/mé. Tuy nhién, chit luong san pham chi
dat mic trung binh, vo hoi dinh am, mau
chua déu va cui tuy déo nhung mém, dan hoi
kém. Khi ting 1én 75°C, thoi gian sdy rut
ngin dang ké, con 51 gio, tiéu hao cui ting
nhe 1én 1345 kg/mé (chi cao hon 22 kg,
~1,7%), nhung chit lugng san phdm vuot

troi: vo do nau déng déu, bé mat kho rdo, cui
c6 mau hd phach sang, déo, dan hodi tét va
hinh déng dep. O mirc 80°C, thoi gian siy
ngan nhét, con 47 gio nhung tiéu hao nhién
liéu tang vot 1én 1690 kg/mé (cao hon 345 kg
s0 v6i 75°C, ~25,6%), dong thoi chit lugng
giam manh, san phém bi nirt, moép 16n, mau
sam va cui dai cung. Nhu vay, 75°C la diém
cén bang hop 1y gitra thoi gian, tiéu hao nhién
liéu va chat lugng. Khi c¢b dinh nhiét d6 tac
nhan sdy ¢ 75°C va thay d6i van toc, két qua
cho thdy ¢ muc 0,30 m/s thoi gian sdy kéo
dai to1 60 gio, tiéu hao 1510 kg cui/mé, cao
hon 165 kg (~12,3%) va lau hon 9 gio
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(~17,6%) so véi 0,5 m/s; chat luong san
pham kém do vo con dinh 4m, loang mau t6i
va cui thiéu dong déu. O muc 0,5 m/s, thoi
gian giam con 51 gio voi mirc ti€u hao thap
nhat (1345 kg/mé), dong thoi chit luong dat
t6t nhét: vo do nau déng déu, kho rao, cui hd
phach sang, déo va dan hoi. Khi tang 1én 0,7
m/s, thoi gian rat ngan con 48 gio (giam thém
3 gi0, ~5,9%) nhung luong cui tang lén 1666

kg/mé (cao hon 321 kg, ~23,9%), chit luong
lai suy giam v&i hién tuong kho khong déu,
nat ran va co ngdt qua muc. Do do, van tde
0,5 m/s dugc xac dinh 1a pht hop nhat. Két
qua nay tuong dong voi nghién ciu trong
nudc vé sdy vai thidu, cho thay diéu kién sdy
anh hudng manh dén mau sic va do dan hoi
cui [7].

Bdng 1. Bang déanh gié chdt lwrong cam quan va hiéu qua nang luong

Panh gia chit hrong

Vo6 do6 nau tu nhién; bong nhe nhung khong déu; it
nut; bé mat hoi dinh am. Cui vang hé phach sang;
déo, mém; dan hoi nhe; vi trong; mau kém déu; hoi

V6 d6 nau tu nhién, tron ddng déu, it nut; bé mat kho
rdo. Cui ho phach dep, dong déu; mui sach; déo, dan
hoi tot; it dinh; d mop it vura phai, hinh dang dep.

Vo nut cao, mép 16n, ndu sam; Cui am cédn, khong
dong déu; chuyén ndu dam; ngoai hoi dai va cung.

Vo tron déu nhung hoi dinh/am, loang mau hoi toi;
Cui mém, déo, min; cam giac hoi kho; c6 diém co
boc; dong déu kém, hoi mop nhe.

aiw g s
oo 07’ (;Ogjs 59 1323
mop.
. 07’ 55;/8 51 1345
Vt: (i(S)Orijs 47 1690
. _ 07’ gg/s 60 1510
S 07’ gg/s 43 1666

V6 kho rdo, gidm dinh; nut/ran 16n, c6 loang mau
khong déu, lugng moép nho 16n. Cui rdo, hoi chai bé
mat; cam giac cing; mot sd rut co ngot qua; kém

ddng déu hon 0,5 m/s.

Nhén xét: Két qua nghién ciru cho thay
thoi gian sdy g1arn khi tang nhiét do va van
toc tac nhan siy, tuy nhién vigc gia tang qua
muirc mot trong hai thong sO nay o thé dan
dén suy gidm chat luong san pham va tiéu
hao nhiéu nang lwong hon. Trong céc ché do
khao sat, sdy 6 75°C voi van toc 0,5 m/s duge
xac dinh 1a phu hop nhat vira bao dam chat
hrong cam quan dong déu, vira can bang tot
gitra thoi gian sdy va muc ti€u thy nhién li¢u.

4. KET LUAN

Ngh1en ctru cho thdy nhiét /do va van toc
tac nhan sdy c6 anh huong quyét dinh den thoi
glan muc ti€u hao nhién li¢u va chit lugng
cam quan cua vai thiéu say kho; khi tdng nhiét
do va van toc, thoi gian sdy glam dang ke
nhung néu vuot qua nguong t6i wu thi chit
luong san phim suy giam va tiéu hao nhién

lidu gla tang. Trong cac che d6 khao sat, diéu
kién sdy ¢ 75 °C vdi van téc 0,5 m/s dugc xac
dinh la phu hop nhat vira dam bao chit luong
cam quan dong déu (Vo do nau ty nhién, cui
ho phéach sang, déo va dan hoi t6t), vira can
bang hop ly gitra thoi gian sdy (51 gio) va mirc
ti€u thy nhién li¢u (1345 kg cul/me) Két qua
nay khang dinh tinh kha thi va hi¢u qua cua
hé thong say gian tlep dung sinh khoi trong
ché bién vai thidu, gop phan nang cao gla tri
gia tang, kha nang bao quan sin pham va co
thé mo rong ing dung cho nhiéu loai nong san
khac; dong thoi goi mé huzong nghién cau tiép
theo v€ t01 uu héa qua trinh truyén nhiét —
truyen am, danh gia hiéu suat nang lugng va
cam quan ban dinh luong nham hoan thién mo6
hinh va nang cao tinh ing dung thuc tién.
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NGHIEN CUU CHE TAO MACH BIEU KHIEN TR LUC LAl BIEN T

Nguyén Van Phong?!, Trizong Cong Trit, Nguyén Cao Ky,
Lé Van Piént, Nguyén Trinh Nguyént

TOM TAT:

Tro luc |&i di¢n (Electric Power Seering - EPS) lamot bg phdn khong thé thiéu trén xe va ngay nay nguoi
ta dang tiép tuc nghlen ciu dé tim ra nhiing cai tién méi hay hon tét hon. EPSkhéng chi don thuan giam thiéu
lyuc tac dong can thiét d@é diéu khién vo léng, mang lai trai nghiém 1 xe thodi méai va dé dang hon, ddc biét
trong cac tinh husng giao théng phic tap, ma con dong vai trd quan trong trong viéc nang cao an toan lai xe,
cai thién hi¢u sudt van hanh va tiét kigm nhién ligu. Diéu khién tro luc sz linh hogt theo vén téc phirong tién va
cac tinh huang khi &l xe gitp tang curong sur on dinh, an toan trong vi¢c di chuyén. Bai béo trinh bay vé viéc
g dung diéu khién PID, nham dap 1ing C&c y&u cau vé momen xodn tac déng |én hé thang 1ai ciia phurong tién
trong nhiéu tinh huong. Két qua nghién cizu diroc thirc nghiém trén md hinh thuc, qua céc két gaut thu diroc
chirng minh rang hé thong hé thang hogt déng on dinh va hiéu qua. Pdc biét nghién cizu 4 thanh cong trong
vdn dé tiét kiém nang lieong va cé thiét ké nhe geon. Két qua nghién cizu da cho thdy rang sie hiéu qua va tinh
don gian cia bg diéu khién PID khi sz dung dé diéu khién tro liec 14 dién.

Tir khéa: Bo diéu khién PID, hé théng tro luc 141 dién tir, mach cau H.

RESEARCH AND MANUFACTURE OF ELECTRONIC POWER STEERING CONTROL
CIRCUIT

ABSTRACT:

Electric Power Steering (EPS), is an essential vehicle component that is continually being researched for
new and improved innovations. EPS doesn't just reduce the effort needed to turn the steering wheel, making
for a more comfortable and easier driving experience, especially in complex traffic situations. It also plays a
crucial role in enhancing driving safety, improving operational performance, and saving fuel. The power
steering control system dynamically adjusts to vehicle speed and various driving situations, which boosts
stability and safety while on the road. This paper discusses the application of PID control to meet the torque
requirements of a vehicle's steering systemin various scenarios. The research was tested on a physical model,
and the results demonstrate that the system operates stably and efficiently. Notably, the study succeeded in
achieving energy savings and a compact design. The resear ch findings confirmthe effectiveness and simplicity

of using a PID controller for electric power steering.

Keywords: Electric power steering, H-bridge, PID controller.

GIOI THIEU

Bo diéu khién PID (Proportional-Integral-
Derivative) 1a mot trong nhiing cong cu diéu
khién quan trong, duoc ung dung rong rii
trong cac hé thong k¥ thuat hién dai dé mot hé
thong hoat dong 6n dinh va hiéu qua. Dit lidu
dau vao cta nghién ctu 1a gia tri cam bién
momen xoan, dugc do luong trong qua trinh
hé thong dang hoat dong, khong phai 1a gié tri
mo phong. Céc tin hidu gid tri diéu khién phai
qua mét chuong trinh xur ly toan hoc dé dua
den ket qua sao cho hoat dong 6 6n dinh va hiéu
suat tot. Theo su phat trién ciia khoa hoc va
cong ngh¢, su cai tién va ché tao mach diéu
khién tro luc 1ai dién tir ngdy cang nho gon,
gi4 thanh ré va dap ung su 6n dinh. Vi vay,
nhom nghién ctru di nghién ciru ché tao va

phat trién mach diéu khién tro luc 1ai dién tir
nham muc dich nang cao sy hiéu qua, tiét
kiém nang lugng.

1. CO SO XAY DUNG BOQ PIEU

KHIEN PID

Bo diéu khién PID cho hé théng diéu
khién tro luc 1ai dién, nhom tac gia s dung
cam bién momen xodn cuia xe Toyota Prius
2009. Cam bién tro luc st dung cam bién
momen xodn loai cam ung, dua trén hién
tugng cam tng dién tir. Cac thong sé dau vao
cho bd diéu khién PID 1a 2 tin hiéu dién ap
ctia cam bién , 2 tin hiéu dién ap nay dung dé
so sanh tin hiéu véi nhau. Néu mat 1 trong 2
tin hiéu dién ap thi hé thong s& bao 15i va hé
thong s& khong c6 trg luc. Hé thong s& bat
dau diéu khién khi vuot qua mot ngudng dién

! Khoa Co khi Cong nghé, Truong Pai hoc Néng Lam TP. HO Chi Minh

Email: nguyentrinhnguyen@hcmuaf.edu.vn
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ap, muc do tro luc cao hay thap s& dugc didu
khién bdéi cam bién momen xodn. Néu
momen xodn cang cao thi s€ trg luc nhiéu

Ngudn
ddu vio

EPS

Tin higu
chim bidn

Cam bién
moment

Ngudn clim bifin

Motor Do din dng oo

True vit thanh ring

_I ”

|_

hon, ddng thoi mirc d6 tro luc 14i con bi anh
hudng boi toc do xe.

Hinh 2.1 So d6 khoi cia hé thong tro'lwclai Hinh 2.2 M6 hinh hé théng tro luc 1éi

dién tur.

2. THUAT TOAN TOI UU PIEU
KHIEN CHO BQ PIEU KHIEN PID

2.1. Ciu tao ciia hé théng tro lwc 1i
dién tur.

Hé théng tro luc 1ai dién tir duoc cdu tric
boi tru 14i, cam bién moment xoén, trung tam
diéu khién EPS, dong co DC, truc vit thanh
rang [4]. Ttr nhitng thanh phén trén trung tim
diéu khién EPS s& thu thap dir li¢u dau vao
cta cam bién moment xodn. Tin hiéu cta
cam bién moment xoan s& duoc thay doi boi
luc tac dung tir vo lang (nhu Hinh 2.1 va 2.2).
Thong qua tin hiéu d6 trung tdm diéu khién
EPS sé& ty dong tinh toan can phai cung cap
bao nhiéu dién ap va dong dién phi hop dén
dong co DC dé hé tro nguoi 1ai. Tir do gitp
nguoi lai diéu khién xe mot cach nhe nhang
muot ma hon.

k
L--2-3-1-3-]
,f'._ﬂ. =l
e
T
s
L

Hinh 3.2 So do nguyén |y mach cau H.
3.3. Xay dung thuat toan PID.

dién tir.

2.2. Thiét ké mach ciu H diéu khién
dong co DC.

Dé diéu khién thoi gian dong mé cua céac
cap khoa Q1-Q4, Q2 Q3 va trong qua trmh
dao chiéu thi phai chac chan dién 4p cung cap
cho dong co phai vé khong trude khi mo cap
khoa tiép theo nham tranh tinh trang chi ngan
mach trén mot nhanh cta cau H. Chinh vi
nhu thé nhém nghién ciru sir dung IC IR2184
dé diéu khién bén IGBT 50JR22 kénh N. Déi
v6i IGBT50JR22 ¢6 thé hoat dong ¢ ngudng
dién 4p 1én dén 600V va chiu duoc cuong do
dong dién 50A [6], IC IR2184 ¢6 tan sb didu
khién PWM 1én dén 500 kHz, thoi gian
chuyén giita kénh HO va LO tuong dbi thap
khoang 500ns rat thich hop d6i voi hé thong
trg lyc 14i dién. Mach EPS thiét ké sau khi
hoan thlen (nhu Hinh 3.3).

- a n 6600

¥ """7
W
L]

Hinh 3.3 Mgch thyc té sau khi hoan thi¢n,
Diéu kién tién quyét cia chuong trinh diéu
khién trg luc 1ai doi hoi 1a kha nang dap ting
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nhanh dung véi muc trg lyc cua dong co.
Chinh vi Iy do d6 nhom téac gia ap dung cach
thirc diéu khién PID, cach diéu khién nay dua
vao dién 4p phat ra ciia cam bién moment
xoan. PID s& duoc tinh dwa vao do 1éch dong
dién khi cam bién moment & vi tri khong 1am
viée voi khi c6 tac dung luc vao vo lang. Khi

st dung phuong phdp nay tin hi€u phat ra sé
tuong ddi 6n dinh va kha nang dap tng cta
hé théng s& nhanh hon. Bo diéu khién PID c6
ba thanh phan chinh, Kp 1a hé s6 ty 1&, Ki 1a
hé sb tich phan va Kd 1a hé sb vi phan [5].
Phuong trinh diéu khién PID duogc viét theo
mién thoi gian dugc phat biéu nhu trong (*).

u(t) = K eft) + K je(r)dw Ko S8 ¢

Bing phuong phép thyc nghiém, nhém
nghién ctru d3 xac dinh dugc ba hé s didu
chinh Kp =1, Ki= 0.3, Kd =0.001. Nhiing
gi4 tri nay khong chi giup hé théng dat duoc
kha nang phan hoi nhanh ma con dam béo sy

3.4. M6 hinh toan hoc ciia h¢ thong.

ADC 2 day
cam bién

vuotnguong =0

a
-

giatrido>1.6\_Sai
OR Bao I6i
giatrido<0.7

Pang

vuotnguong = 1

ADC 2 day
cam bién

Tinh toan
PID

Béo 16

output <
20%*giatrimin

hoat déng

output > Sai
20%*giatrima

Pung
PWM déng PWM déng
co quay phai co quay trai

Hinh 3.4. Luiru do thugt toén diéu khién hé thong.

6n dinh va hiéu qua trong qua trinh van hanh.
Ket qua kiém tra cho thay hé thong hoat dong
t6i wru, giam thiéu sai s6 va nang cao d6 chinh
Xac.

Dé ¢ thé diéu khién téc do ddo chitu
dong co va c6 thé két hop hai IC IR2184 hoat
dong mot cach nhanh chong, chinh xac, hiéu
qua va on dinh hon ching s& diéu khién bang
STM32F103C8T6. Pé thuc hién viéc diéu
khién téc dong co DC s€ dugc thuc hién béng
cach s& tién hanh diéu ché d6 rong xung
(PWM) [7] cho mot IC TR2184 con IC IR2184
con lai cap tin hiéu bang 0. Khi d6 téc do cia
dong co phu thudc hoan toan vao muc do diéu
ché d6 rong xung PWM kénh HO két hop voi
kénh LO cua nhanh con lai s€ tao thanh mot
chiéu dong dién tuong tmg [8].

Dit liéu tir cam bién moment dugc thu thap
thong qua bod chuyén doi ADC & Al va A2,
tir tin hiéu ADC chuong trinh s& chuyén vé
gia tri dudi dang dién ap. Khi xoay vo lang
sang trai hodc sang phai dé giatrido > 1.6V
hoic giatrido < 0.7V thi chwong trinh bit ddu
hoat dong va chi xét mot 1an khi trong sudt
chuong trinh. Thuat toan PID s& dugc su
dung dé tinh toan gia tri diéu khién dua trén
dir liéu tir cam bién bang céach lay trung binh
cua hai tin hi¢u dién ap tr A1 va A2 ta duogc
bién “giatrido”.

Thuat toan so sanh d¢ léch cua hai cam
bién trong khoang tir -0.4V dén 0.4V néu
dung s& xét dén gia tri dau ra, con néu sai
chuong trinh s& nging hoat dong. Tiép dén
kiém tra gia tri dau ra thuat toan PID néu két
qua > 20% cua gia tri max chuong trinh s€
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phat tin hi¢u PWM cho dong co quay trai.
Néu két qua < 20% gia tri min chuwong trinh
s€ phat tin hi¢u PWM cho dong co quay phai.
4. KET QUA VA PANH GIA
Thong qua két qua da do duoc trong quéa
trinh thuc nghiém trén moé hinh va cac két qua
mod phong chung minh tinh hi¢u qua cia bo
diéu khién trong cac nghién ciru trude. Nhom
tdc gia so sanh su diéu khién va mac do st
dung ning luong cta 2 hé théng diéu khién.

S
T
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Tirga b6 T

Hinh 4.1 a.

diéu khién tro luc khoang [5%=7%]. Giam

Hinh 4.1 b.
Hinh 4.1. Muc dién &p; a. Luc téchung 53 (N); b. Luc tac dung 106 (N); c. Luctac d@fng 160 (N).
bién 4p cia mach diéu khién dao dong khoang [8.4037 <+ 9.74612] thap hon hop

Néu két qua nam trong khoang tir 20% ctia
gia tri max dén 20% gia tri min thi dong co
dung hoat dong.
bé danh gia toan bd hoat dong va mirc do
sir dung nang luong cua hé théng diéu khién
trg luc 141, nhom nghién ctru tién hanh khao
nghiém thuc té & cac ché do lai. Su khao
nghiém dugc tién hanh thyc hién mot cach
ddng nhat.
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Hinh 4.1 c.

nhiéu nhit 7% & lyc tac dung 160N va cao

hon hdp diéu khién [ 26%] & luc tac dung 53N.
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Hinh 4.2 a. Hinh 4.2 b. Hinh 4.2 c.

Hinh 4.2 Cuong do dong dién; a. Luc tac dung 53 (N); b. Lic tac dung 106 (N); c.
Lwc tac dung 160 (N).

Cuong do dong dign cia mach dicu
khién dao dong khoang [4.06325 =+
5.60394] thap hon hop diéu khién trg luc

i*

Hinh 4.3 a.
Hinh 4.3 Cong sudt; a. Luc tc dung 53 (N); b. Lirc tac dung 106 (N); c. Luc tac dung 160 (N).
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khodng [5%-+17%]. Giam nhiéu nhat 17%
0 lyc tac dung 106N va cao hon hop dicu
khién [9%] & luc tac dung 53N.

st i { —sion
Hinh 4.3 b. Hinh 4.3 c.
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Cong suat ctia mach diéu khién dao
dong khoang [30.9929 =+ 41.9221] thap
hon hop diéu khlen trog lyc khoang

[14%+17%]. Gidm nhiéu nhét 17% & lyc
tac dung 106N va cao hon hop diéu khién
[30%] & luc tac dung S3N.

Biang 4.1 Thong sb sau khi khao sat mirc 46 diéu khién ctia mach va hop.

LUC PANH LAI (N)
53 106 160
Mach | 8.4037 (tai 0.676s) |9.51182 (tai 0.442s)|9.74612 (tai 0.364s)
Diép ap (V) | Hop | 6.2373 (tai 0.52s) | 9.9938 (tai 0.442s) [10.4981 (tai 0.546s)
Giam -26% 5% 7%
Cuomg 46 Mach |4.06325 (tai 0.338s)| 4.6527 (tai 0.26s) |5.60394 (tai 0.156s)
dong dicn (A) Hop |3.70336 (tai 0.312s)| 5.59326 (tai 0.26s) |5.86936 (tai 0.364s)
- Giam 9% 17% 5%
Cong sult Mach [30.9929 (tai 0.364s)|41.9221 (tai 0.338s)|41.5665 (tai 0.208s)
W) Hop | 21.8119 (tai 0.52s) | 50.638 (tai 0.286s) | 48.4409 (tai 0.39s)
Giam -30% 17% 14%
Mach 1.094 0.91 0.806
Thoi gian (s) | Hop 1.17 1.04 1.014
Giam 7% 13% 21%

Thong qua thuc nghiém, mach diéu
khién tro luc ctia nhom tic gia c6 cong
suit 1on hon hop diéu khién & luc tac dung
53N va c6 cong suat thip hon & luc tac

5. KET LUAN

Két qua thuc nghiém cho thidy muc do
diéu khién & timg ché d6 14i khac nhau cta
ca hai hé théng diéu khién mach EPS va
hop EPS déu van hanh mot cach 6n dinh
tuy nhién mdi hé thong lai ¢6 wu diém
riéng. Mach EPS cho thiy kha ning dap
tmg nhanh chéng, khong c6 do tré duogc
thiét ké nho gon, tiét kiém nang lugng véi
chi phi thap Déi véi hop EPS c6 uu the
trong viéc t6i wu nang luong va hiéu suit
tro luc 6n dinh & ca ba mirc do luc danh 14i
khac nhau. Tt nhitng két qua trén ca hai hé
théng déu cho théy do 6n dinh va mic do
tin cdy cao, gop phén mang lai su linh hoat

TAI LIEU THAM KHAO

1. X.Chen, T. Yang, X. Chen, and
K. Zhou, “ A Generic Model-Based
Advanced Control of Electric Power -
Assisted Steering Systems,” IEEE
Transactions on Control Systems
Technology, vol. 16, no. 6, pp. 1289—

36

dung 106N va 160N, ngoai ra mach di:éu
khién lu6n dap tng som hon hop diéu
khién tro Iuc lai.

cho nguoi sir dung trong viéc Iya chon mét
hé thong t6i uru nhét theo diéu kién thuyc té.
Két qua cia nghién ctru c6 thé sir dung
dé tham khao, phat trién cac hé thong lai
khac cho ting d6i tuong cu thé, c6 thé tbi
wu hon, co thé nghién ctru két hop thuat
toan diéu khién PID va diéu khién Fuzzy
logic nham cai thién d6 chinh xac va kha
nang dap mg cua hé thong tro lyc lai. Vé
phan cimg hé thdng c6 thé nang cap bing
cach st dung IC c6 bao v¢ tich hgp nhu
IRS21867, UCC21520, ... dé tang do tin
cdy va an toan cho cac thiét bi va lam chu
cong nghé.

1300, 2008, doi:
10.1109/TCST.2008.921805.

2. X.Li, X.-P. Zhao, and J. Chen,
“Controller design for electric power
steering system using T-Sfuzzy model
approach,” International Journal of
Automation and Computing, vol. 6, no. 2,

TAP CHi CONG NGHIEP NONG THON SO 59



KHOA HOC - CONG NGHE

pp. 198-203, 2009, doi: 10.1007/s11633-
009-0198-0.

3. Z.Qun and H. Juhua, “ Modeling
and Smulation of the Electric Power
Seering System,” in 2009 Pacific-Asia
Conference on Circuits, Communications
and Systems, 2009, pp. 236-239. doi:
10.1109/PACCS.2009.67.

4. F. A.N. Chang-sheng and G. U.
O. Yan-ling, “ Design of the Auto Electric
Power Steering System Controller,”
Procedia Eng, vol. 29, pp. 3200-3206,
2012, doi:
https://doi.org/10.1016/j.proeng.2012.01.
466.

5. A. Samosir and L. Mardiyah,

“ Smple formula for designing the PID
controller of a DC-DC buck converter,”
International Journal of Power
Electronics and Drive Systems (IJPEDS),
vol. 14, p. 327, Mar. 2023, doi:
10.11591/jjpeds.v14.11.pp327-336.

6. INFINEON [Infineon
Technologies AG], “IR2184 Datasheet

(PDF) - Infineon Technologies AG,” Apr.

2006.

7. Soban Ahmed, Arslan Ahmed
Amin, Zacema Wajid, and Faizan
Ahmad, “ Reliable speed control of a
permanent magnet DC motor using fault-
tolerant H-bridge,” Advances in
Mechanical Engineering, vol. 12, no. 10,

p. 1687814020970311, Oct. 2014, doi:

10. 1177/1687814020970311

8. LE VAN TAM and DO KHAC
TIEP, “ Nghién cizu, thiét ké, ché tao
Drlver cong sudt cho dong co dién mot
chiéu kich tzr bang nam cham vinh citu co
cong sudt téi KW véi dién ap lamviéc
|&n dén 220V, 2016.

Ngay nhan bai: 25/09/2025

TAP CHi CONG NGHIEP NONG THON SO 59

37



KHOA HOC - CONG NGHE

TU'BONG HOA TRONG NONG NGHIEP: CO HOI VA THACH THUC
TICH HOP ROBOT VA MAY MOC TRONG CANH TAC

Tran Thi Kim Ng&t, Dao Duy\Anh1 Lé Quang Hiént
Phan Trong Nghiat, Ho Vian Nghiat, Cao Pirc Loit

TOM TAT:

N6ng nghiép @éng vai tro cot 18i trong bao dam an ninh liong thirc va phét trién bén viing toan cau,
nhung dang phai doi mat véi nhiéu thach thize nhue thiéu hut 1ao déng, bién dai khi hdu va nhu cau gia
ting vé san pham chat lirong cao. Trong béi canh do, tur dong héa véi sie hd tro cia robot may moc théng
minh, tri tué nhan tgo (Al) va Internet van vit (10T) néi 1én nhu mgt xu hurdng tat yéu nham nang cao
nang sudt, toi wu hda quan ly tai nguyén va giam thiéu tac déng mdi trirong. Bai bao nay thiec hién mat
khdo sét téng quan vé robot va may mac trong néng nghiép, bao gom robot gieo hat, thu hoach, chim
soc va chan nudi, ciing nhue may kéo tir dong, hé thang tusi théng minh, thiét b bay khong ngueoi 14i va
céc cong nghé hd tro' nhee thi gidc may tinh, mang hoc sau, cam bién, 10T va phan tich diz liéu 1on. Bén
canh viéc hé thang hda cac i:ng dung tiéu biéu, nghién cizu phan tich co hgi, thach thirc va dinh huéng
nghién ciru trong lai ciia t déng hda ndng nghiép, dong thoi bai béo ciing trinh bay mét s6 nghién ciru
diroc thyre hién tai Khoa Co khi Cong Nghé, Trirong Pai hoc Néng Lam Thanh phé Ho Chi Minh.

Tir khoéa: Internet van vat (IoT), may moéc ty dong, ndng nghiép chinh xac, nong nghiép bén viing,
robot nong nghiép, tw dong hda nong nghiép.

AUTOMATION IN AGRICULTURE: OPPORTUNITIES AND CHALLENGES
— INTEGRATING ROBOTS AND MACHINERY IN FARMING
ABSTRACT:

Agriculture plays a crucial role in ensuring global food security and sustainable devel opment, yet
it faces numerous challenges such as labor shortages, climate change, and the increasing demand for
high-quality products. In this context, automation supported by robotics, smart machinery, artificial
intelligence (Al), and the Internet of Things (IoT) has emerged as an inevitable trend to enhance produc-
tivity, optimize resource management, and minimize environmental impacts. This paper provides a com-
prehensive survey of robotic and machinery technologies in agriculture, including seeding, harvesting,
crop-care, and livestock robots, as well as autonomous tractors, smart irrigation systems, drones, and
supporting technologies such as computer vision, deep learning, sensor, 10T, and big data analytics. In
addition to systematizing representative applications, the study analyzes the opportunities and benefits
of automation, while also presenting several research projects on agricultural automation conducted at
the Faculty of Mechanical Technology, Nong Lam University, Ho Chi Minh City.

Keywords: Agricultural automation, agricultural robotics, autonomous machinery, Internet of Things
(IoT), precision agriculture, sustainable agriculture.

1. GIOI THIEU

Trong nhitng ndm gan day, bién doi khi
hau, su gia hoa luc lugng lao dong ndong
thon, qué trinh d6 thi héa, cing nhu cau
ngdy cang cao vé an toan thyc pham da
dat ra nhiéu thach thic cho céc hé thong

'Khoa Co khi —
*E-mail: ttknga@hcmuaf.edu.vn

canh tac truyén théng [1-3]. Theo [4],
cac phuong phdp canh tac cti khong con
dap tmg duoc nhu cau ngay cang gia ting,
budc nong dan phai lam dung thudce trir sdu
doc hai. Hé qua 1a san xuat nong nghiép bi
anh hudng nghiém trong, dat dai dan thoai
hoa va mat di d6 mau md vén co. Trong

Cong nghé, Truong Pai hoc Nong Lam Tp. Ho Chi Minh
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bbi canh d6, ty dong hoa trong nong ng-
hiép, dac biét 1a viéc tich hop robot va may
moéc thong minh vao canh tac, duge xem
1a giai phap tat yéu nham tai dinh hinh nén
nong nghiép hién dai. Cac cong nghé nay
bao gém robot, may moéc hién dai, tri tué
nhan tao (AI) va Internet van vat (IoT)
[5-6], g6p phan nang cao ning suat, hi¢u
qua va tinh bén vimg. Nhu [7] chi ra, c4c
ung dung nhu may moéc ty hanh, may bay
khong nguoi 1ai (UAV) hay nha kinh thong
minh da mang lai nhitng cai thién ro rét vé
nang suat, giam sir dung thude trir sau va
nudc tudi, dong thoi khac phyc tinh trang
thiéu hut lao dong.

Su phat trién nhanh chong cua ty dong
hoa nong nghiép da thu hit sy quan tam
nghién ciru tir nhidu nhém tac gia trén thé
gidi. Kirtan Jha va cong su [4] khdo sat
viéc tng dung IoT, truyén thong khong
day, hoc may, tri tu¢ nhan tao va hoc sau
trong néng nghiép, tap trung vao giai quyét
cac van dé bénh cay, quan 1y sau bénh, tudi
tiéu va quan ly nudc. Nghién ctru nay cling
dé xuat hé théng nhan dang va tuoi tiéu tu
dong dua trén IoT. Trong [8], cac tac gia
nhan manh IoT nhu mot mang ludi giao
tiép may-mady, dong vai trd quan trong
trong giam sat nha kinh, quan 1y dat, sau
bénh va tu dong diéu khién, tir 6 ti wu
héa phan bon va cung cip hé thong canh
bao sém. Nghién ctru [9] tong quan cac tién
bd va thach thuc cua robot ndong nghiép,
huc’mg to1 gidi quyét van dé gia tang dan
s6, d6 thi hoa va thiéu lao dong ky nang.
Ung dung ctia robot bao gom chuén bj dat,
gieo trong, xur 1y cdy, thu hoach, udc tinh
ning sudt va phan tich kiéu hinh. Cac vi
du ndi bat 14 robot César (bon phan), UAV
AGRAS MG-1P (phun thudc chinh xac),
robot diét c6 Oz, Dino, Ted, AgriRobot,
cling nhu cac robot thu hoach nhu Vegebot

(rau diép) va Amaran (dira).

Trong [10], nhom tac gia tap trung vao
UAV giam sat dong rudng, theo ddi cay
trong va phun phan bén chinh xac. Ngoai
ra, cac bo diéu khién thao tac duoc thiét
ké da dang phuc vu canh tac va thu hoach,
cung hé théng phén tich dir liéu hinh anh.
Cong nghé RFID dugc ung dung trong gieo
hat nham truy xuét cht lugng va hd tro
trong trot, trong khi thi giac may tinh giup
nhan dién hang ciy, phan biét cy trong/
co dai. H¢ théng tudi thong minh dua trén
IoT, Raspberry Pi va cam bién pH dugc
gi6i thiéu nham t6i wu hoa quan 1y nude va
lwa chon cdy trong phu hop. Mot khao sat
khéc [11] tap trung vao may kéo ty dong
va viéc tich hop GPS tién tién (Precision
GPS, RTK, DGPS). Hoc may dugc tUng
dung trong phat hién bénh cay va du doan
ning sut, trong khi cam bién da pho, Li-
DAR va cong nghé hop nhat dit liéu hd tro
giam sat dong rudng thoi gian thuc. Cac
g dung ndi bat bao gdm gieo trong chinh
xac, giam sat dich hai va quan ly trang trai.
Nghién ctru [6] cling chi ra vai tro ndi bat
cua hoc may va hoc siu trong phan loai
cay tréng, phat hién bénh 14, thu hoach rau
cu qud, va phan biét co dai. Cac thuat toan
hoc may nhu SVM, ANN, Random Forest
dugce ding phd bién, trong khi mang no
ron tich chap mang lai d0 chinh xac vuot
troi trong nhan di¢n hinh anh. Theo [12],
cong ngh¢ thi giac may tinh ngay cang
duoc ung dung rong rai trong nong nghiép
nhu giam sat ting trudng ciy trong, phong
trir sdu bénh, thu hoach tu dong, kiém tra
chat luong nong san, quan 1y trang trai, va
giam sat dat néng nghiép bang UAV. Thi
gidc may tinh giup phat hién thiéu dinh
dudng, dém con trung, phun thudc trir
sau chinh xac, cling nhu hd tro robot thu
hoach dua chudt, cherry, tdo voi do chinh
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xac cao. Trong khau kiém tra chét luong,
cong ngh¢ nay cho phép phan loai khong
pha huy d6i v6i ca rot, chanh, khoai tay, ca
chua, viét quat. Trong khi d6, nghién ciru
[13] khdo sat trong tac nguodi—robot (HRI)
trong néng nghiép, tap trung vao hiéu suat
phéi hop giita con ngudi va robot, mirc do
tin cdy, nhan thirc tinh huéng va thiét ké
giao dién. Cac ung dung bao gém robot
phun thudc ban tu dong, hé théng dinh vi
trong nong nghiép chinh xac, va cam bién
phat hién trang thai nhan thirc cia nguoi
van hanh. Cac chién lugc HRI da chung
minh kha nang cai thién hiéu qua thu
hoach dua so véi phuong phép thu cong
hay hoan toan ty dong.

Téng thé, cac nghién ciru trén cho thay
nganh co dién tir va nganh diéu khién —
tw dong hoa gilt vai trd quan trong trong
phat trién cac giai phap néng nghiép hién
dai. Viéc tich hop co khi, dién, dién ti,
cam bién, diéu khién va tri tu¢ nhan tao dé
phat trién robot va may moéc thong minh
c6 kha nang tu dong hoac ban ty dong.
Cac huéng nghién ciru ndi bat bao gdm
robot gieo hat, cham s6c¢ va thu hoach; hé
thdng diéu khién ti hanh cho may kéo va
UAV; ung dung thi gidc may tinh va hoc
may trong phan loai cdy trong/co dai; va
tich hop [oT cho giam sat mdi truong canh
tac. Sy phat trién manh mé nay khong chi
thic day ning suit, chat luong va tinh bén
vilng cta ndng nghiép ma con gép phan
dinh hinh xu thé néng nghiép théng minh,
phtl hop v6i yéu cau phat trién bén viing
trong bdi canh bién doi khi hau va khan
hiém lao dong.

2. CONG NGHE TRONG TU PONG
HOA NONG NGHIEP

2.1. Robot trong néong nghiép
a. Robot gieo hat

Robot gieo hat nham thay thé lao dong
thil cong va co thé giam chi phi lao dong
td1 30% [14]. Viéc ap dung k¥ thuat gieo
hat chinh x4c gitip tiét kiém tir 17% dén
40% luong gibng so v4i gieo thu cong,
dong thoi nang nang suat lén dén 20%
[15]. Tai cac quoc gia nhu My, Nhat Ban,
Trung Qudc va An Do, robot gieo hat da
dugc nghién ctru va trién khai tir cac mo
hinh nhoé gon phuc vu ho nong din cho dén
may gieo hat tu hanh quy mé cong nghiép
[16-18]. Cong nghé cdt 15 ctia robot gieo
hat thuong két hop GPS, cam bién dinh
vi va thi gidc mdy tinh dé xac dinh vi tri
gieo, cung voi co cau lay hat co khi hodc
hat chan khong dam bao do chinh xac vé
khoang cach va mat do [19]. Mot s6 md
hinh hién dai con tich hop Al va IoT, cho
phép diéu chinh d6 sau va mat do gieo theo
diéu kién dat va giéng cay [20]. Ngoai ra,
giai phéap gieo hat bang drone da cho thiy
hiéu qua vuot troi trén canh dong quy mo
16n [21].

b. Robot thu hogch

Robot thu hoach huéng dén viéc thay
thé lao dong thu cong trong thu hoach trai
cay va rau cu. Theo Droukas [22], cac hé
théng nay thuong st dung cam bién va thi
giac may tinh dé nhan dién va dinh vi qua.
Trong thu hoach c6 chon loc, nghién ctru
[23] chi ra nhiéu thach thirc lién quan dén
thiét ké co ciu cét/gap, 1ap ké hoach chuyén
dong va diéu khién trong moi trudng cay
trong phuc tap. Thém vao d6, nghién ctru
[24] chirng minh réng phuong phap robot
tiép can qua bang dau gap, sau do day qua
theo hu’O‘ng nhat dinh két hop tao luc cit,
c6 thé dat ty 1é thanh cong trén 98% va ty
1¢ hu hai dudi 1% khi diéu kién phu hop.
Maic du cong ngh¢ da dat nhiéu tién b9,
song cac yéu td nhu chi phi, do bén, va
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kha niang hoat dong trong diéu kién thyc té
nhu 4nh sang thay doi, tan 14 che phi, dia
hinh phue tap van 13 thach thic can giai
quyét [25].

c. Robot cham sdc cay trong

Robot chidm soc cdy trong dam nhan cac
nhiém vy nhu giam sat strc khoe cay, phat
hi€n sau bénh, bén phan, cit tia 14 va diét
co, gitip giam lao dong thi cong va han ché
st dung phan boén, thudc bao vé thuc vat
du thtra. Céc robot nay tich hop kha nang
di chuyén ty dong giira cic ludng cdy, nhan
dién trang thai cdy nhd cam bién hinh anh
(RGB, anh siéu pho, LiDAR...) va thuit
toan hoc may dé dua ra quyét dinh phu hop.
Chang han, robot chim soc dau tay c6 kha
nang phat hién 14 bénh va loai bé dé ngin
ngira lay lan [26]. V& di dong, robot can
kha nang dinh vi chinh xac va tranh chudng
ngai vat. DPdi véi robot diét co, dinh vi,
nhan dang va co ciu cit 14 yéu t6 then chdt
[27]. Céc thach thirc bao gdm sy da dang
ctia giéng cdy, bién dong mai trudng ngoai
tro, tan 14 che phu gay kho cho cam bién,
cung voi chi phi cao.

d. Robot phuc vu chan nudi

Robot phuc vu chin nudi cé nhiéu tmg
dung, tir cho an tu dong, vit sita, giam sat
dén quan 1y dan vat nuoi. Nghién ctru [28]
da gidi thieu mdot robot tu hanh cho an, st
dung cam bién siéu 4m va hdong ngoai dé
diéu hudng va phan phdi thirc an theo lich
trinh dinh san. Trong chin nuéi bo sita, hé
thong robot day thirc in va vit sita di duoc
thuong mai héa, giup gidm nhan cong, han
ché lang phi va cai thién ning suat [29-
30]. Trong nganh gia cam, robot thu gom
tring c6 kha nang nhan dién mau va phan
loai trirng ma khong gay hu hai [31], trong
khi robot cho an dugc tdi uvu hoa duong di
nham tiét kiém ning luong [32]. Gan day,

robot bon chan ciing duoc thir nghiém dé
giam sat dan trén dong co, hoc thich ung
v6i dia hinh va theo ddi suc khée vat nudi
[33].

2.2. Hé théng théng minh va co giéi
hoa

a. May keo tw dgng

May kéo ty dong c6 kha nang van hanh
doc 1ap nho GPS, RTK, cam bién lidar
va thi gidc may tinh. Cac thuat toan diéu
khién va hoc may giup dinh hudéng chinh
xac, tranh chudng ngai vat va thyc hién
cac cong viéc ndng nghiép tur cay, xoi,
gieo hat, dén bon phan, phun thudc véi do
chinh xac cao. Theo [34], may kéo tu hanh
gitp giam chi phi nhan cong, tang hi¢u qua
nhién li€u va dg chinh x4c trong san XUAL.
Ngoai ra, ching c6 thé hoat dong lién tuc,
t6i wu ning sudt mua vu [35].

b. Hé théng twdi théng minh

Tudi tiéu 1a yéu to quyét dinh nang suét
cay tréng, dac biét trong bdi canh khan
hiém nuéc do bién ddi khi hau. Hé thong
tudi thong minh sir dung [oT, Al va cam
bién dé x4c dinh nhu cau nudc va diéu kh-
ién tudi chinh xac. Nghién ctru [36] cho
thdy hé thong nay gitp tiét kiém 30-40%
lwong nudc so voi tudi truyén thong. Ng-
hién ctru [37] tai Philippines ciling chung
minh hi¢u qua cai thién canh tac lua nudce.
Tuy nhién, chi phi cao, dd bén cam bién
ngoai thyc dia va sy phu thudc vao mang
6n dinh 1a thach thtrc can khac phuc.

c. Thiét bi bay khéng nguoi 14

Drone ngay cang dong vai tro quan trong
trong nong nghiép nho kha nang giam sat,
ban dd hoa va phun xit chinh x4c. Drone
trang bi camera da phd va Al c6 thé phan
tich tinh trang sinh truéng, phat hién bénh
do thiéu dinh dudng hay han han. Theo

TAP CHi CONG NGHIEP NONG THON SO 59 <l



KHOA HOC - CONG NGHE

[38], st dung drone gilip giam lugng hoa
chat va han ché rai ro cho nong dan. Ng-
hién ctru [39] con tich hop hoc sau dé dicu
khién drone phun chinh xac tai khu vuc
can thiét. Tuy nhién, drone ndng nghiép
van gip han ché vé tai trong, thoi gian bay,
anh huong thoi tiét va chi phi dau tu [40].

2.3. Cac cong nghé hé tro

Ngoai robot va may moc thong minh, sy
thanh cong cua n6ng nghiép sb phu thuéc
Vao cac cong nghe hd tro, dong vai tro nén
tang trong két ndi, xir Iy dir lidu va tbi vu
hoa toan b hé thong san xuat.

a. Thi giac may tinh va Tri tu¢ nhan
tao

Thi giac may tinh va ATla cong cy khong
thé thiéu trong nhan dién cay trong, phat
hién bénh hai va hd tro ra quyét dinh. Ng-
hién ctru [41] phét trién nha kinh khi canh
thong minh voi Al va IoT dé kiém soat tudi
tiéu va nhan di¢n bénh thuc vat. Tuong tu,
[39] cho thay Al trén drone gitp phan biét
ciy trong va co dai, tir 46 phun thudc chinh
xéc, giam chi phi va 6 nhiém moi trudng.

b. 10T va cam bién

IoT 13 ha tang quan trong dé thu thap
dir liéu thoi gian thuc vé d6 4m, nhiét do,
anh sang, khi hau tir dong rudng va thiét
bi. Nghién ctru [37] ching minh IoT cai
thién déang ké hiéu qua tudi tiéu lua. Pong
thoi, [34] nhdn manh vai tro cam bién lidar,
camera va radar trong may kéo ty hanh dé
dam bao an toan. Nho IoT, toan bd chudi
san xudt co thé dugc giam sat va tdi uu
theo thoi gian thuc.

c. Da ligu lon va phan tich du bao

Khéi lugng dir liéu khong 16 tir cam
bién, UAV va hé thong vién tham doi hoi
phan tich dir li¢u 16n va dy bao thong minh.
Nghién ctru [42] d3 trién khai thanh cong

hé thong dir lidu 16n & Morocco dé du bao
han han va t6i vu tudi. Tuong tu, [43] chi
ra réng dit liéu 16m co thé du bao nang suét,
phat hién bat thuong va hd trg chién lugc
quan 1y mua vu. Pay la cong cu khong chi
hiru ich cho nong dan, ma con quan trong
trong hoach dinh chinh sach nong nghiép &
cap qudc gia.

3. CO HOI VA LQI iCH CUA TU
PONG HOA NONG NGHIEP

Viéc tich hop robot va may moéc ty dong
trong néng nghiép mang lai nhiéu co hoi va
loi ich quan trong, dac biét trong bdi canh
nhu cau luong thyc toan cau ngay cang gia
ting va ngudn luc lao dong noéng thon suy
giam. Trong bdi canh do, tw dong hoa tré
thanh mat glal phap chién lugc nhim t6i
uu hoa san Xudt, ning cao nang suat va dap
{rmg nhu cau an ninh lvong thuc bén vimg.

Mot trong nhiing 1oi ich rd rét nhat ciia
tu dong hoa 1a gidm sy phu thudc vao lao
dong thu cong trong ndong nghiép. Cac ng-
hién ctru cho thdy viéc ap dung cong nghé
tu dong co thé giup giam dang ké chi phi
lao dong trong cac cong tac nhur nho co, thu
hoach, van hanh may mac, déng thoi van
duy tri hodc ning cao ning sudt san xuat.
Vi du robot cOng tdc véi nguoi co-robotic
weeding giup glam thot gian lao dong va
chi phi cho viéc nho co; may trong ciy nho
tu dong ting ning suat lao dong [44, 45].
Diéu nay dac biét quan trong khi lyc lugng
lao dong tré tai nong thon dang chuyén dich
sang cac nganh nghé phi nong nghiép. Pong
thoi, viéc giam nhu cau lao dong truc tiép
ciing tao co hoi dé ngudn nhan luc tham gia
vao cac cong viéc co gia tri cao hon nhu
phan tich dir li¢u, van hanh thiét bi tw dong,
quan 1y chudi cung tng sb.

Ty dong hoa mang lai loi ich tai chinh
thong qua giam chi phi van hanh, tang
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nang suat va st dung hiéu qua tai nguyén.
May kéo tg dong, nhu Yanmar AG1100,
giup giam t&1 40% chi phi van hanh nhan
cong v6i do chinh xac diéu hudng dudi 6
cm, han ché that thoat gieo tr6ng va thu
hoach [46]. Phun thudc va phan bén bang
UAV giup giam 40-50% lugng st dung,
tiét kiém khoang 120-180 USD/ha mdi
nam d6i v6i cay luong thuc chinh [47, 48].
Mot hé thong tudi tiéu ty dong (AIS) sir
dung mang cam bién khong day (WSN) va
cac mo-dun GPRS nham t6i vu hoa lugng
nude dung cho ciy trong di duoc phat trién
trong nghién ciru [49]. Két qua cho thay, so
v6i hé théng tudi truyén thong, AIS gitp
giam to1 90% lugng nudc st dung. Nha
kinh thong minh Umg dung tri tu¢ nhan tao
(AI) trong diéu khién khi hau c6 kha ning
giam 15-25% muc tiéu thy nang luong,
dong thoi duy tri sy 6n dinh vé ning suat.
Bén canh d6, hé thong diéu khién PID véi
d6 chinh xac nhiét do +0,1 °C gép phan
nang cao san lugng céc loai ciy trong cao
cap nhu ca chua va dau tay thém 12-18%,
tr d6 cdi thién déng ké doanh thu trén thi
truong [50].

Bén canh do, ty dong hdéa con mang
lai co hdi nang cao hi€u qua su dung tai
nguyén va bdo v¢ mdi truong. Robot gieo
hat, phun thudc va hé théng cam bién co
kha nang x4c dinh chinh xac vi tri cdy
trong, tir d6 giup giam lwong phan bon va
thudc bao vé thuc vat sit dung [51]. Du an
RHEA [52] phat trién xe ty hanh va UAV
dé kiém soat c6 dai, dich hai chinh xéac va
than thi€én moi truong. Céc xe tu hanh duoc
trang bi cam bién tién tién va thiét bi phun/
diét co, trong khi UAV gin camera da phd
dé 1ap ban do co dai. Hoat dong phdi hop
qua hé théng quan 1y tap trung gitp giam
t61 75% thudc bao vé thuc vat, d(‘Sng thoti
nang cao an toan va hi¢u qua trong nong

nghiép chinh xac. Pong thoi, quan 1y tudi
cdy ca chua dua vao cam bién do am dat va
[oT da lam giam luong nudce tudi khoang
30% so voi phuong phap tudi truyén thong
ma van duy tri ning suat 6n dinh [53]. Cac
giai phap nay khong chi giam chi phi san
Xuat ma con gop phan han ché phat thai khi
nha kinh.

Bén canh hiéu qua kinh té va méi truong,
tr dong hoa con giup nang cao chat luong
va gia tri thuong mai cua nong san. Nghién
ctru [54] 4p dung cong nghé robotics, cam
bién, IoT, Al gitp cai thién chat lugng nong
san, tir ste khoe cay trong, do dong déu san
pham, dén nang cao gié trj thu dugc. Nhiing
thanh qua bao gdm giam hao hut dau vao,
giam 15i san pham, va san pham dat nhiing
tiéu chudn cao hon vé an toan, hinh thuc,
dinh dudng. Nghién ciru [55] d& xuit mo
hinh hai giai doan dwoc dé xuét ap dung
hoc may va hoc chuyén giao trong nong
nghiép. Giai doan dau st dung thuat toan
hoc may dé du bio cdy trong dua trén dir
lidu thoi tiét, phan tich dat va nhu cAu phan
bon, thude trir sdu. Giai doan hai dung hoc
chuyén giao dé nhan dién cay non, sau hai
va bénh 14 cay, dat do chinh xac trung binh
95-98%. Hé thong hd trg nong dan ra quyét
dinh kip thoi, qua d6 nang cao ning suat
mua vu. Két qua cho thiy hé thdng co thé
gilip ting ca ning suat 1an chat luong san
pham bang cach t6i uu hoa cac yéu td dau
Vao.

Cudi cung, ty dong héa nong nghiép
mé ra co hoi thiic ddy doi méi sang tao va
hinh thanh h¢ sinh thai cong nghé madi. Sy
két hop giira robot, AL IoT va dit liéu 16n
cho phép phat trién cdc mé hinh canh tac
thong minh, hd tro ra quyét dinh dwa trén
dit liéu va du bao chinh x4c hon. Diéu nay
khong chi thu hat dau tu tir cac doanh ng-
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hiép cong nghé ma con khuyén khich su
hop tac gilra cac vién nghién curu, truong
dai hoc va doanh

4. THACH THUC VA HAN CHE
CUA TU PONG HOA TRONG NONG
NGHIEP

Maic du ty dong hoa trong ndong nghiép
mang lai nhiéu tiém ning to 16n trong viéc
nang cao ning sudt, hiéu qua va tinh bén
vitng, nhung qua trinh trién khai va Gng
dung cong nghé nay van déi mat voi nhiéu
thach thirc va han ché. Céc rao can chu yéu
c6 thé dugc phan thanh bon nhom: chi phi
dau tu, k§ nang van hanh, vin d¢é dit liéu va
rao can chinh sach ciing nhu mirc do chap
nhan cua néng dan.

Thir nhat, chi phi dau tu cao 1a mot trong
nhiing rao can 16n nhat ddi véi viée tng
dung ty dong hoa. Pau tu ban dau cho ro-
bot, may moc ty dong, cam bién, hé théng
diéu khién va tich hop cong nghé doi hoi
ngudn von dang ké, dic biét gay kho khin
cho céc trang trai nho va vua. Ngoai chi
phi mua sdm, cac khoan chi cho bao tri,
cap nhat phan mém ciing tr& thanh ganh
nang lau dai. Nghién ctru & Romania chi
ra rang chi phi cao cua thiét bi chinh xac
la rao can dugc khoang 39% nguoi tham
gia khao sat lya chon [56]. Tuong tu, mot
nghién ctru tong quan vé robotics va UAV's
cling khang dinh chi phi dau tu ban dau
la thach thuc bén ngoai quan trong anh
hudng truc tiép dén quyét dinh chip nhan
cong nghe¢ [57].

Thir hai, thiéu k¥ ning van hanh va bao
tri ciing 13 han ché dang ké. Cac hé thong
tuw dong hoa doi hoi ki nang ky thuat cao,
bao gdm kién thirc vé robot, tri tué¢ nhan
tao, cam bién, 1ap trinh, bao tri va phan tich
d@r li€u. Tuy nhién, nhiéu nong dan chua
dugc dao tao hodc thiéu ngudn hd trg ky

thut can thiét. Bén canh d6, sy thiéu hut
ngudn nhan lyc chat lugng cao trong viéc
van hanh va duy tri cac hé thong nay tiép
tuc 1a mot thach thirc dang ké [58]. Ngoai
ra, kho khan trong viéc tich hop da cong
nghé (robot, 10T, cloud, edge computing,
phian mém tir nhiéu nha san xuat) gy ra
van d¢ vé tinh twong thich va kha ning lién
két. Nghién ciru [59] chi ra rang sy khac
biét vé dinh dang va nguén luu trit dir liéu
khién viéc tich hop tré nén phic tap va
kém hiéu qua.

Thir ba, cac van dé vé dit liéu bao gdm
quyén riéng tu, kha ning twong tac va kiém
soat dir li¢u. Nong dan lo ngai dit li€u trang
trai c¢6 thé bj khai thac sai muc dich hodc
chia sé khong klem soat Nghién ctru [60]
cho thay ndi lo vé quyén riéng tu lam nhiéu
nong dan do du trong viéc chia sé dir liu.
Vé kha ning tuong tac, su da dang trong
dinh dang dit liéu va giao thirc truyén thong
khién cac hé thong kho tich hop. Kién trac
tham chiéu Twin Hub dé xuit viéc quan 1}'/
dong bo quyén truy cap dit liéu, tiéu chuan
truy xudt va sy dong y cua ngu(n ding dé
dam bao minh bach va lién két hiéu qua
gitta cac dich vu [61].

Cudi cung, cac rao can vé chinh sach va
su chip nhan cua nong dén ciing dong vai
trd quan trong. Yéu t6 nhan khau hoc nhu
tudi tac, trinh do hoc vén, thu nhap, quy
mo trang trai, cung véi thai do va niém tin
cua nong dan vao loi ich cua cong nghé
déu anh hudng truc tiép dén quyét dinh
chap nhan. Nghién ctru [62] cho thdy mic
du nong dan hing tha véi cong nghé moi,
nhung viéc ap dung thuc té bi han ché bai
gia ca, sy phirc tap va niém tin vao loi ich.
Bén canh do, viée thiéu cac tiéu chuin an
toan, bao hiém rui ro va wu dai tai chinh
cling 13 rao can dang ké.
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5. PINH HUONG NGHIEN CUU
TRONG TUONG LAI

O Viét Nam, img dung ty dong hoa trong
noéng nghiép da dugc trién khai trong cac
mo hinh ndng nghi¢p cong nghé cao, cac
trang trai quy mo 16n va hé thong nha kinh.
Mot s6 nghién ctru dién hinh cho thay viéc
két hop cam bién, IoT voi UAV gitp giam
sat diéu kién dat, thoi tiét va sic khoe cay
tréng, tr 46 hd tro tdi wu hoa hoat dong
tudi tiéu, bon phan va quan 1y sau bénh.
Trong bbi canh ndéng nghiép Viét Nam
dang budc vao giai doan chuyén d6i manh
mé theo hudng hién dai, bén viing va thong
minh, viéc nghién ciru va tmg dung robot
cung cac giai phap ty dong hoa can dugc
day manh hon ntra. Mot s6 dinh hudéng ng-
hién ciru ndi bat co thé ké dén:

o  Phat trién giai phap pht hop véi quy
mo nhod 1¢ va dia hinh phan manh: Khac
v6i cac qudc gia co nén néng nghiép quy
mo cong nghiép, da sé ho nong dan tai Viét
Nam s¢ hiru dién tich canh tac nho, rudng
dat phan tan va dia hinh da dang. Do do,
cac nghién ciru can tap trung vao viéc thiét
ké robot va may moéc nho gon, linh hoat,
chi phi hop 1y nhung van dam bao hiéu qua
trong cac hoat dong thu hoach, tudi tiéu va
quan Iy cay trong.

e Tich hop AI, Robotics va IoT cho
néng nghiép chinh xac: Su két hop gitra Al
cam bién va IoT sé 12 nén tang dé xay dung
hé théng canh tac thong minh, c6 kha ning
giam sat moi truong, du bao dich bénh, tdi
uu hoa tudi ti€u va bon phan, qua dé nang
cao ning suit va chat lugng san pham.

o Téang cuong kha nang hoc hoi va
thich nghi ctia robot: dic thu san xuét nong
nghiép & Viét Nam 1a da dang vé dia hinh,
khi hau thay d6i nhanh va nhiéu loai cay
tréng dic thu. Do d6, robot can duoc trang

bi kha nang hoc hoi lién tuc tir dit li¢u thue
té va tu diéu chinh dé thich nghi véi cac
diéu kién san xuat khac nhau.

. Ung dung Blockchain trong truy
xuit ngudn gbc ndng san: trong bdi canh
hoi nhap qudc té, yéu cau minh bach chudi
cung g ngay cang cao. Viéc két hop dir
lidu thu thap tir hé théng robot véi cong
nghé blockchain s€ gitip nang cao nang luc
truy xudt ngudn gdc, ting gia tri thuong
hiéu va dap ung tiéu chuan xuit khau.

e Hudng té1 mo hinh “Nong nghiép
5.0”: Tuong lai cua ndong nghiép Viét Nam
khong chi dung lai & co gidi hoa va tu
dong hoa, ma sé tién t6i sy hop tac thong
minh gifta con nguoi — robot — Al. Pinh
huéng nay doi hoi sy phdi hop lién nganh
gifra cong nghé thong tin, co dién tir, nong
hoc va quan 1y chudi cung tmg nham hinh
thanh mot hé sinh thai nong nghiép bén
vitng, nang suit cao va than thién véi moi
truong.

o Cudi cung, dinh hudng nghién ctru
can gin chit v6i van dé bién ddi khi hau va
phat trién bén viing. Cac hé théng tu dong
hoa phai dugc thiét ké dé thich ung véi
cac hién tugng thoi tiét cuc doan nhu han
han, ngap ung hay xdm nhap min, dong
thoi giam thiéu tac dong tiéu cuc dén moi
truong.

6. MOT SO NGHIEN CcUU TU
PONG HOA TRONG NONG NGHIEP

Tu dong hoa trong nong nghiép 1a mot
trong nhimg huéng nghién ciru duoc trién
khai tai b0 mén Co Dién tor va Ty dong
hoa. Mot s6 dé tai vé robot trong nha ludi
bao gom thiét ké, ché tao robot phun thudc
trong nha ludi nhu Hinh 1 nham gidm
luong thudc sir dung va tranh anh hudng
dén strc khoe con ngudi.
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a. So d6 chirc nang . b Mo hinh ché tao
Hinh 6.1. M6 hinh roé-bot di chuyen trén ray va phun thusc

Mot sb robot khac trong nha ludi ciing trong, thu thap anh cua qua dé truy Xudt
dugc nghién ctru nhu robot chay trén ray véi  ngudn goc noéng san, do cac thong so nhu
cac chuc ndng nhu cham séc stc khoe cé nhlet d6, do am nhu Hinh 6.2.

a. Hé thong ray trong nha mang b. Robot thyc té
Hinh 6.2. Robot chay trén ray trong nha ludi
Nghién ctru moé hinh ghép ca chua trén  ghép thi cong truyén théng dugc thuc hién,
khay dua trén nguyén ly cua phuong phéap két qua m6 hinh nhu Hinh 6.3.
F

a. So d6 cu tao may ghep ca chua b. M6 hinh ché tao
1. Bang tai; 2. B6 phan kep dinh vi than cdy; 3. B phan cubn ong cao su; 4, Bo truot truc Y; 5.
Bo truot truc Z; 6. Bo kep; 7. BO truyén bang tai; 8. Tu diéu khlen 9. Khung
Hinh 6.3. M6 hinh may ghep ca chua
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V& linh vuc thi giac may tinh va Al, mdt
s6 nghién ctru ciing duge nhu Hinh 6.4 bao
gém phat hién cic bénh trén 1a cdy trong,
nhan dang va dmh vi tri trdi dua ludi cho

Y g

robot thu hoach, phat hién co dai trong canh
tac mia duoc thuc hién voi canh déng mia tai
Tay Ninh, két qua nhan dang v6i hai mé hinh
Faster R-CNN va m6 hinh Mask R-CNN.

c. Phat hién cd trong mia dng sk R-CNN d. Phat hién co trong mia dung Faster R-CNN
Hinh 6.4. Mgt so nghién cizu vé thi gidc may tinh trong néng nghiép

Mot sb nghién ctru lién quan dén cham soc
tu dong cdy trong trén khay duoc thuc hién
tir khau gieo hat (Hinh 6.5a). Trong qua trinh
phat trién, cdy trong duoc quan sat va luu anh
boi camera ¢ thé di chuyén nho cac co cdu
dinh vi toa do tu dong (Hinh 6.5b). Mot sb
tinh nang tu dong c6 thé thuc hién trén mo
hinh gdm: giam sat sy sinh truong cua cdy
qua hinh anh, phan biét cay trong va co dai dé
tiéu diét co dai béng tia laser, dém sd cay da
sinh trudng va phat trién trong khay...

a. Khau gieo hat tudi

Hé théng cham phan cho céy tréng dugc
ché tao va thir nghiém. Luong phan dang long
duoc dleu chinh luu luong va phdi tron vao
dudng 6ng tudi theo nguyén ly Venturi (Hinh
6.6a). Toan bo qua trinh dugc diéu khién tu
dong, do luong va giam sat boi bo diéu khién
trung tdm (Hinh 6.6b). Ap sut trong dudng
6ng dugc kiém soat boi cam bién ap suat
(Hinh 6.6c¢).

b. Co céu dinh vi toa do ty dong

Hinh 6.5. Thiét bi cham soc cay trong trén khay tw déng
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a. Puong ong tudi b. diéu khién tu dong c. Kiém soét ap suat duong ong
Hinh 6.6. Thiét bi cham phan tw dong
Hé théng do ludng va giam sat cac yéu td  vé bo luu trix thong qua mang LoRa. H¢ théng
sinh thai trong mo hinh san xuat néng nghiép duoc ap dung dé theo doi cac yeu t6 sinh
thong minh duoc phat trién. Mach thyc hién  truéng va phét trién cia cdy trong tai nong
chtic ning do cac thong sb nhiét 46, 46 4m, trai va trong nha mang nhu Hinh 6.7.
anh sang, ndng do... va truyén dir liéu tir xa

a. B(f)‘phét b. B nhén‘
Hinh 6.7. Mach truyén thu thédp va truyéen diz liéu khéng day
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TONG QUAN NGHIEN CUU NANG LUONG TAI TAO: DONG GOP KHOA HOG [/]
KHOA CO KHi — CONG NGHE, TRUONG DAI HOC NONG LAM TP. HO CHi MINH

Bui Ngoc Hung?, Nguyén Van Lanh!, Nguyén Nam Quyént, Nguyén Huy Bich?

TOM TAT:

Trong béi canh nhu cdu phét trién nang lwong téi tao ngdy cang gia tang, Khoa Co khi — Cong nghé,
Truong Pai hoc Néng Lam TP. Hé Chi Minh d4 trién khai nhiéu nghién cizu nham khai thac hiéu qua sinh
khoi va nang lirong mat troi, huedng téi gidgi quyét cac van dé ché bién ndng san, tiét kiém chi phi va giam phét
thai khi nha kinh. Thiz nhat, cac nghién ciu vé 10 dot trdu d@a phét trién lién tuc tir dang thiz cdng dén hé thang
tir dong hoa. Lo ghi hinh nén (1993) cho thay hiéu sudt 60-80%, 10 tu dong duwoc thiét ké cdi tién véi vit tdi
cap liéu va théo tro gidip duy tri nhiét g 6n dinh (x0,5°C), dat hiéu suat trén 80%. Cac |6 cong sudt lon (40—
250 kg/h) @ duoc 1ing dung tai nhiéu tinh va ca ¢ Tanzania. Thi# hai, nghién cizu vé nhiét phan va khi héa
sinh khai tdp trung vao phu pham ndng nghiép nhe trau, min cuiea, cii vun. Thi nghiém 16 khi hda nguoc chiéu
cho thdy hiéu qua téi wu & ER = 0,3, véi thanh phan khi (CO, H, CH.,) >32%. Hé thang khi hda trau két hop
dong co diesel co thé thay thé téi 81,6% nhién liéu dau. Cong nghé nhiét phan lién tuc dat hiéu suat biochar
28,8-32,3% ¢ 500°C; syngas thu hoi thay thé téi 77% LPG. Biochar duwoc chirng minh cdi thién dé phi nhiéu
dat va nang suat cay trong trong cac thiz nghiém néng hoc. Tth ba, nang lueong mat troi (NLMT) dwoc iing
dung trong céc hé thang sdy nong san — thay san. Cong nghé sdy dao chiéu gié (SRA) tich hop bg thu NLMT
gitp giam 40-78% nhién liéu, tiét kiém chi phi 15-20% va nang cao chat lwong san pham. Céc hé thang da
#ng dung thanh cong véi nhiéu logi néng san (1a, sin, nho, atisd) va thiy san (ca dira, ca U dll), dam bao
chdt lwong cam quan, dinh dirong va an toan thuc pham. Tong thé, cac nghién cizu cizia Khoa g khang dinh
hiéu quda khoa hoc, kinh té va x& héi, dong thoi mg ra tiém nang mé réng ing dung nang lwrong téi tao trong
san xuat néng nghiép va cong nghiép tai Viét Nam va khu veec.

Tir khéa: Khi hoa sinh khoi, 10 ddt trau, nang lugng tai tao, sﬁy nang lugng mat troi, than sinh hoc.

AN OVERVIEW OF RENEWABLE ENERGY RESEARCH: INSIGHTS FROM THE FACULTY OF
ENGINEERING AND TECHNOLOGY, NONG LAM UNIVERSITY, HOCHIMINH CITY

ABSTRACT:

In the context of the growing demand for renewable energy development, the Faculty of Mechanical
Engineering and Technology, Nong Lam University, HoChiMinh City, has carried out numerous studies to
effectively utilize biomass and solar energy, aiming to address challenges in agricultural processing, reduce
costs, and lower greenhouse gas emissions. Firgt, studies on rice husk furnaces have evolved continuously
from manual designs to automated systems. The conical grate furnace (1993) achieved an efficiency of 60—
80%, whiletheimproved automatic furnace, equipped with a screw feeder and ash removal system, maintained
a stable temperature (+ 0.5°C) and reached over 80% efficiency. Large-capacity furnaces (40-250 kg/h) have
been applied in several provinces and even in Tanzania. Second, research on biomass pyrolysis and
gasification has focused on agricultural by-products such as rice husks, sawdust, and wood scraps.
Experiments with counter-current gasifiers showed optimal performance at ER = 0.3, with gas composition
(CO, H;, CH.,) exceeding 32%. A rice husk gasification system combined with a diesel engine could replace
up to 81.6% of diesel fuel. Continuous pyrolysis technology achieved biochar yields of 28.8-32.3% at 500°C,
while recovered syngas could substitute up to 77% of LPG. Biochar has been proven to improve soil fertility
and crop yields in agronomic trials. Third, solar energy has been applied to agricultural and aquacultural
drying systems. The airflow-reversing solar-assisted dryer (SRA) reduced fuel consumption by 40-78%,
lowered costs by 15-20%, and improved product quality. These systems have been successfully applied to
various agricultural products (rice, cassava, grapes, artichokes) and aquatic products (pangasius, croaker),
ensuring sensory quality, nutritional value, and food safety. Overall, the Faculty’ s research has demonstrated
scientific, economic, and social effectiveness while opening opportunities for expanding renewable energy
applicationsin agriculture and industry in Vietnam and the region..

Keywords: Biomass gasification, biochar, rice husk furnace, renewable energy, solar drying.

'Khoa Co khi — Cong ngh¢, Truong Pai hoc Nong Lam TP.HCM
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I. GIOI THIEU

1.1. Nghién ctru vé 10 d6t trau cap nhiét
cho h¢ thong siy

Nganh nong nghiép lta nudc cia Viét
Nam, dic biét tai Dong bang song Ciru Long
(PBSCL), phai d6i mat voi thach thiic 16n vé
bao quan nong san sau thu hoach, nhat 1 trong
mua mua, khi 4m do laa thu hoach ¢ thé dat
ttr 26-34%. Viéc khong say kho kip thot va
dung k§ thuat dan d&n ton that cao va giam
chat luong ché bién. Viéc sdy bang may moc
1a yéu cdu cép thiét. Trong bbi canh chi phi
nang luong tir dau hoa dat gap 31 1an so véi
nhiét luong tir sinh khéi, viéc tan dung triu—
phu pham doi dao tir qua trinh xay xat laa
gao—tro thanh giai phap kinh t& va méi
truong wu viét. Trong giai doan tir 2008 dén

1.2. Nghién ciru vé nhiét phan, héa khi
sinh khéi dé cAp nhiét, phat dién va sin
xuit biochar

Trong bdi canh khung hoang ning luong
toan cau va nguy co can ki¢t nguén nhién liéu
hoa thach vao khoang ndm 2050, viéc tim
kiém giai phap thay thé bén viing tré nén cap
thiét. Sinh khéi (biomass) dugc xem 1a nguon
nang lugng tai tao cd tiém nang lén, mang
tinh trung hoa carbon, gop phan giam phat
thai khi nha kinh va 6 nhiém moi trudng. Viét
Nam, véi loi thé 1a qudc gia nong nghiép, moi
nam tao ra khoang 45 triéu tdn sinh khoi,
tuong dwong 15 tridu tdn dau. Riéng nganh
lua gao san xuét hon 40 triéu tan l0a, kéo theo
hon 10 triéu tan trdu, chu yéu tap trung tai
Pong bang séng Ciru Long. Py chinh 1a

1.3. Nghién ciru vé irng dung ning lrong
mit troi cap nhiét hd tro cho cic hé thong
sy

Trong bbi canh nhu ciu bao quan va ché
bién ndng san ngdy cang cao, cong nghé sy
lta duoc xem la giai phap quan trong thay thé
cho phuong phap phoi nang truyen théng vén
phu thudc vao thoi tiét, kho kiém soat chat
luong va ton nhiéu nhan cong. Nguyén ly say
dao chiéu tac nhan say (SRA) dugc phat trién
tai khoa CKCN, DPHNL. May siy SRA, véi

2012, DBSCL c¢6 khoang 4.6 triéu tan triu
hang ndm. Trau dugc coi 12 ngudn ning luong
tiém nang, dugc sir dung rong rdi (khoang
10% luong trdu danh cho sdy lta vao nim
2012). Tuy nhién, cic may sdy lta truyén
thong & DBSCL chu yéu sir dung o dét triu
thu cong (lo ghi nghiéng), von t6n tai nhiéu
nhuoc diém. Cac 10 nay tén nhleu cong lao
dong vi phai cao tro va cap trdu thu cong sau
mdi 5-10 phut, dong thoi nhiét do say khong
on dinh, anh hudng dén chat luong san pham.
Trudce nhitng han ché nay, cac nghién ctru cua
Khoa Co khi — Cong ngh¢ (CKCN), Truong
Dai hoc Nong Lam TP.HCM (DHNL) da tap
trung vao viéc thiét ké va ché tao cac mau 1o
d6t triu cai tién nham nang cao hiéu suat va
giam nhan cong van hanh [1-3].

ngudn nguyén ligu ly tuong cho cac nghién
ctru chuyén doi sinh khéi thanh niang lugng
tai khoa CKCN, DHNL. Céc nghién ctru tap
trung chii yéu vao cong ngh¢ khi hoa
(gasification), qua trinh chuyen d6i nhiét hoa
trong diéu kién thiéu oxy dé tao ra khi tong
hop (syngas), than sinh hoc (biochar) va san
pham phu khac [4-12]. Th1et bi thuong duogc
st dung la 16 khi hoa tang cd dinh, dong khi
di xuong (downdraft gasifier), c6 uu diém tao
khi sach, hiéu suit cao va chi phi thap.
Nguyén lidu nghién ctru dién hinh gém trau,
cti vun va mun cua. Trong d6, yéu té cong
nghé then chdt duoc khao sat sau 1a hé sd
khéng khi cap (Equivalence Ratio — ER), ty
1¢ gitta luu luong khong khi thuc té va ly
thuyét.

co ché dao chiéu gi6, gitp san pham kho déu,
tiét kiém khong gian va co gidi hoa qué trinh
sdy. Cac phién ban SRA quy md khac nhau
(8 tan va 16 tin/mé) da ching minh hiéu qua
khi sdy laa, ngd, ca phé hay san lat. Tuy
nhién, hau hét cac may sdy lua hay san lat vao
nhiing ndm 2010 van str dung nhién li¢u dot
nhu sinh khéi hay than da, din dén chi phi
cao va han ché tng dung. Xuit phat tir thuc
té d6, khoa CKCN, PHNL da dinh hudng
nghién ctru cac hé thong siy tich hop niang
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luong mat troi, nham giam chi phi nhién li€u,
tang hiéu qua kinh té va phi hop véi diéu kién
san xuit & Viét Nam [13-20].

bé tang hi¢u qua nang lugng, bo thu nhiét
mat troi da duogc thiét ké va thr nghiém. Bo
thu thuong ciu tao tir tim PE trong subt, 16p
hép thu den bén trong, dé ché tao béng vat
liéu ré tién nhu tre, day nhya, va dat trén mat
dat thay vi lip mai. Ngoai laa va sin, nghién
ciu cling dugc mo rong sang thuy san va
nong san c6 6 am cao. Thi nghiém sy dira,
ca lu du, bong atiso, nho hay thit bo cling
dugc nghién ctru va mang lai nhitng két qua

II. MOT SO NGHIEN CUU DIEN
HINH

2.1. Nghién ciru vé 16 dot triu

Nghién ctru dugce tién hanh nhém thiét ké
ché tao va khao nghiém cac mau 10 d6t triu
cai tién phuc vu 'sdy nong san, huong dén
nang cao hiéu suit, ning suat va muc do tu
dong hoa.

Lo ddt triu ghi hinh n6n cho may sdy hat
dugc Phan Hiéu Hién va cong su [1] cong b
nam 1993, nham giai quyét nhu cau sy néng
san trong mua mua tai Viét Nam va

Hinh 1. Lo dét trau ghi

Két qua khao nghiem cho théy 10 dbt ghi
hinh nén hoat dong 6n dinh 68 gi¢ lién tuc,
tiéu thu 25-40 kg trau/ gio. Thuc té, mtrc
trung binh 37 kg/gio phit hop cho may sy 4-
6 tin/mé, trong luong 10 khoang 320 kg, dé
co dong. Hi¢u suat khi say dat 60-80%, t6i

uu (70— 80%) khi toc do dot 32-38 kg/glo
Thiét ke don glan nhung hi€u qua cao nay co
thé che tao tai cac xuong co khi nho, gidm chi
phi khéu hao. Co cu rung lic dong bo gitp
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rat cu thé. Két qua téng quan cho thay vige
tich hop nang lugng mat troi vao hé théng sdy
kiéu SRA khong chi giam t6i 90% nhan cong
so voi phoi thu cong ma con nang cao chat
luong san pham va hiéu qua kinh té. Cac mo
hinh did dugc chuyén giao tai nhidu dia
phuong (Quang Nam, Pik Nong, Hoa Binh,
Lam Pong...) va nhan phan hdi tich cuc tir
ngudi st dung. Pay 1a minh ching cho tiém
ndng 16n cua nang lugng mat troi trong cong
nghé sau thu hoach, gop phan giam t6n that,
tang thu nhap cho nong dan va thuc day nong
nghiép bén viing tai Viét Nam [13-18].

Philippines khi ty 1¢ hu hong lua 10-30%.
Triu dugc xem 13 nhién lidu ré, san co,
thuong bo phi. Nghién ctru tap trung vao viéc
ché tao 10 dét hiéu suit cao, chi phi thép, hoat
dong lién tuc va don gian. Thiét ké dya trén
ba y tuong chinh: (1) ghi lo hinh non, goc
nghiéng 56° giup trau chay déu; (2) co ciu
rung lic bang day cap nhu 1o IRRI-BD2 dé
chéng déng von, thao tro thuan tién; (3)
budng dét xody déng tam dam bao chay hoan
toan, tang hi¢u qua nang lugng.

hinh nén duing cho may say [1]

khic phuc tinh trang trau déng vén, bao dam
van hanh lién tyc. Déc biét, 10 tao ra tro silica
vO dinh hinh c6 gi4 tri su dung trong san xuat
bé tong gla ré. Nguyen ly thiét ké nhu buong
dét try va ghi hinh nén da dugc ké thura dé
phat trién 10 SHG-4, ap dung rong rai voi hon
3000 1o & Viét Nam vi chuyén giao cong
nghé sang nhiéu nuéc chau A, chau Phi,
ching minh tac dong thuc tién va bén viing.
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Néam 2010, Nguyen Thanh Nghi va céc
cong su [2] glO’l thiéu 10 dot triu ban tu dong
v6i wu diém noi bat 1a bo phan cap liéu dung
piston, hoat dong theo ché do day/dung dugc
diéu khién bang bang vi xtr ly. Nho vay, chi
phi van hanh thap va rat tién loi. Piston khong

chi cap trau méi ma con day tro ket khoi ra
ngoal gitip ngudi van hanh chi can nap triu
va ldy tro sau 45-60 phut thay vi phai theo
doi lién tuc nhu cdc 10 cii chi 5-10 phut Didu
nay giam dang ké strc lao dong va nang cao
tinh ty dong hoa trong str dung.

a. Co céu piston cung cap trau

b. BO diéu khién hoat dong cua piston

Hinh 2. Co cdu piston va bg diéu khién cua ld dot trdu ban ti dong [2]

Két qua thir nghiém cho thay 10 ban ty
dong 25 kg/gio dat hi¢u sudt trén 80%, khong
khi sdy sach va an toan. Voi lo d6t 50 kg/gio
két hop may sdy tinh vi ngang 10 tin/mé, hiéu
sudt 10 dat 72-84% va giit nhiét do 6n dinh.
Loai 16 nay dugc umg dung tai Lam Pong,
Long An, Tién Giang va An Giang, du chi i phi
ché tao cao hon 30%, nhung hiu qua vé on
dinh nhiét, tiét kiém nhan cong va hi¢u sudt
cao khién né phit hgp trong bdi canh chi phi

lao dong tang va xu hudng tu dong hoa cho
cac hé thong sy lua.

Lo d6t trdu tu dong do Tran Van Tuin va
cong su thiét ké [3] danh ddu budc tién 16n
trong cong nghé sau thu hoach tai PBSCL va
céac nude dang phat trién, khic phuc nhuoc
diém 10 tha cong: ton nhidu lao dong (cao tro,
cap tru 5-10 phat/lan) va nhiét do say thiéu
6n dinh, anh huong chit lugng nong san.

1) Vet il tro

20 g My nhids

i3] Vach ling iro

i) Nifp 16

5 Tinng frifu

{5) Vit edp trdu

(%) Gid thui cddp

&) Fir cap r.l'r.rll

£9) Qe edp i

(1) B i Kiviehw prumg idm

Hinh 3. Lo dot trdu tuw dong [ 3]

Lo d6t duoc thiét ké theo nguyén Iy dot truc
tiép trau roi, khong dung ghi, vi trdu khé tu
dong héa véi ghi 16. Hé thong vit tai dam béao
cép triu va théo tro tu dong, do B diéu khién
trung tdm hodc mach vi xtr ly van hanh, diéu

chinh theo nhiét do cai dat va mdi truong.
Thlet ké c6 buong chay phu voi gio xoay thir
cap va vach ling tro, gitip khi sdy sach, khong
bui tro, khong tan Iira. Mau 16 cong suat 16n
(40-250 kg/gio) phu hop nhiéu may sdy quy
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mo cong nghiép: SRA-10 (10 tén/me) tai Ba
Ria—Ving Tau, may say thap (10 tan/me) o

tai Tanzania, ching minh tinh Umg dung da
dang va bén vimng.

Pong Thap va may sy tang so6i (10 tan/glo’)

Lo dot trau tu dong dat hi¢u suét trén 80%,
cao nhat 82,7% trong phong thi nghiém va
81,2-84,8% ngoai thuc té. Nhiét d6 siy cuc
6n dinh (£0,5°C), gitp lGa sau sy dong déu,
gilt mau, mui va han ché nat hat. Khi séy
sach, khong khoi bui, ham lugng CO < 75
ppm, thap hon chuidn moéi truong. Nho hé
théng cip triu va théo tro tu dong, cong nhan
chi can thao tic mdi 45-60 phut, giam déng
ké lao dong so véi 10 thu cong. Pén nim 2013

2.2. Nghién ciru vé nhiét phan, héa khi
sinh khéi

- Téi wu hiéu sudt khi héa va chdt lweng

khi téng hep (syngas) va than sinh hec.

Nam 2018, Nguyén Vin Lanh va cong su
[7-9] d4 thyc nghiém véi thiét bi khi hoa
nguoc chiéu quy mdé hd gia dinh; Thuc

Hinh 4. Lo dot trau ty dong c‘hmc |ap vao he thong sdy [3]

céc 10 da van hanh tin cay hon 5 vu, siy trén
1000 tin lta. Cong trinh nay chimg minh tinh
kha thi ctia tu dong hoa ddt trau roi, dap tng
yéu cau khi sach — hiéu suét cao, déng thot
mo rong Gmg dung v6i nhiu cong suat (t6i
250 kg/gio) cho cac may sdy cong nghiép.
Mic du dau tu ban dau cao, song hiéu qua van
hanh va giam lao dong khién mo hinh duoc
chap nhan rong rai.

nghiém dugc tién hanh v6i 4 mbrc nhiét do
vung khur T> 1a 750°C, 800°C, 850°C va
900°C; O mdi muc nhiét do vung khur tuong
mg v6i 5 muc luu lwong khong khi cdp khi
hé sb khong khi cdp ER bang 0.2; 0,25; 0,3;
0,35 va 0,4.

Hinh 5. Hé thong hda khi trau va thiét bi do [9]
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Hinh 6. Nhi¢t trj cua khi tong hop va lurong than sinh hoc #ng yéi nhiét do va hé s ER

Két qua thyc nghiém cho thay nhi¢t tri
khi tong hO’p phu thuoc hé s6 khong khi
cap (ER) va nhiét d6 vung khir. Khi ER =
0,2-0,3, nhiét tri khi tang; ER = 0,3-0,4,
nhiét tri giam; nhiét tri dat cyc dai tai ER
= 0,3. Nhi¢t d6 vung khu tang tor 750—
800°C, nhiét tri trung binh tang 0,39 MJ/
m’; tu 800-850°C, mirc tang khong dang
ke tr 850-900°C, tang thém 0,51 MJ/m’.
Vé than sinh hoc, két qua cho thay ty 1¢
than giam dan kh1 ER ting tur 0,2-0,4 va
khi nhiét d6 tang tir 750-900°C. O ER =
0,3, lwong than thu dugc lan luot 1a 37,3%
(750°C) 35,8% (800°C), 32,5% (850°C)
va 28,2% (900°C). Quy luét nay chung to

Hinh 7. Hé thang hda khi lién hop vdi
Két qua thir nghiém cho thdy hé théng hoat
dong tot nhat & muc tai 2 kW, voi kha nang
thay thé diesel dat khoang 30%, du chua dat
murc ky vong, nhung két qua ciing cung cép
kién thire nén tang cho cac nghién ctru sdu
hon vé cong nghé hoa khi tai Viét Nam.
Nam 2008, Tran Van Tuén va cac cong su
[4] da thiét ké va ché tao hé thong hoa gas lién

qua trinh khi hoéa toi uu khl kiém soat hop
ly ca ER va nhiét do, nhim can bang gitra
hiéu suit khi sinh ning lwong va lugng
than sinh hoc con lai [1 1]

- Ung dung phat dign va higu Qud kinh té
Nam 2007, Phan Hiéu Hién va cong su [5]
da thiét ke va ché tao thanh cong mot hé
thong hoa khi tir cui vun, bao gdm ca may
bam canh cdy dé chuan bi nguyén liéu,
nham thay thé mot phan nhién li¢u diesel.
Nghién ctru trinh bay chi tiét vé két qua
khao sat nguon cti vun doi dao & cic tinh
phia Nam, cac tinh chat ly hoa cua chung,
ly thuyét va cac kleu thiét bi hoa khi, cing
cac thong sb thiét ké quan trong.
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may thai cé voi va két qua khao nghiém [5]

tuc két hop voi dong co diesel kéo may phat
dién, cong suat phat ra 3-6 kW. Thuc hién thi
nghiém xac dinh anh huong 2 yéu t6 dau vao la
van toc gi6 bé mat V va gian cach théo tro T
anh huong dén tdc d6 hoa gas riéng SGR, cong
suat phat dién P va phan tram thay thé diesel
DR.
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Hinh 8. D¢ thj biéu dién phan tram thay
thé dau diesel va cong suat phat ra

Két qua t6i uu hoa ctia hé thong hoa gas
lién tuc nay & muc van tdc gid bé mit
V=0,052 m/s, gian cach thao tro T = 10 phut,
dat duge tdc d6 hoa gas riéng SGR=171,4
kg.h''.m2 cong suit phat ra P = 5,21 kW va
phan tram thay thé dau diesel DR=81,6%. So
sanh Pau ra/ Pau vao thi Ty s6 ning luong
ENR = 0,73; va véi thoi gia 2010, Ty s6 gia
tri quy tién VR = 16,4 hay VRk= 3,6 (néu tinh
ca khiu hao thiét bj).

- Chit lweng biochar va #ng dung ndng
nghiép

Niam 2019, Nguyén Vin Lanh va cong su
[10] da tién hanh thuc nghiém anh huong
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Hinh 9. 990 thi biéu dién nhiét do’Cua hé
thong hda gas lién tuc ter trau

dién tich bé mit riéng va kha ning gitt nudc
clia biochar dén sy sinh trudng va phat trién
ctia cdy bap. Két qua cho thiy than va ré ngd
dai hon khi ting ty 1& biochar trong dat. Sau
35 ngay, chiéu cao cay o dat khong bd sung
dat 70 cm, trong khi & cac chau bd sung
biochar 1%, 3% va 5% lan lugt dat 80 cm, 93
cm va 107 cm. Diéu nay khang dinh biochar
¢6 vai tro quan trong trong ndng nghiép bén
virng, vira tan dung cong ngh¢ khi hoa sinh
khéi vira cai thién hiéu qua san xuat nong
nghiép.

WRC 5.6

X
=
80 =
6
4
2
0
1 5

Ti 1& biochar trong dat (%)

Hinh 10. Chiéu cao bap iing véi luwgng chira nuéc vati |¢ cia than sinh hoc [10]

Thi nghiém cho thdy cting mét loai biochar
6 kha nang gitr nudc nhu nhau, nhung tang
ty 16 tron vao dat s& giup cdy bap cao hon.
Nguyén nhén 1a dit giit nuéc 1au hon, dap
g nhu cdu sinh truong va phat trién, déng
thoi giir tot khoang chat va phan bén. Pic
biét, vdi biochar c6 kha nang gitt nudc cao
hon, cdy bap phét trién vuot troi. Két qua nay
cling khang dinh chét lugng biochar thay d6i

theo thong sO cong nghé cua hé thong khi hoa
trdu nguoc chiéu. Do do, tiy nhu cau s dung
biochar hay khi tong hop, c6 thé lya chon
thong sb cong nghé phu hop dé téi wu hiéu
qua noéng nghi¢p va nang luong, hudng tdi
phat trién bén ving.

- Cong nghé nhigt phan sinh khai kiéu

lién tuc
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Nam 2020, Nguyén Nam Quyén va cong
su [12] da nghién ctru k¥ thuat san xuat than
sinh hoc tur phu pham nong nghi¢p phuc vu

cho san xuit nong nghiép. Nghién ctru da tinh
todn, thiét ké va ché tao thanh cong thiét bi
san xuat than sinh hoc tir trau kiéu lién tuc.

Hinh 11. Thiét bi san xuat than sinh hoc kiéu lién tuc [12]

Khao nghiém cho thiy mo hinh dat hiéu
suét thu hoi biochar téi uu & 500°C, v6i 150 g
LPG ti€u thy, thoi gian nhiét phan 60 phut, vit
tai 10 vong/phut va ER = 0,2. Biochar thu
duoc chiém 28,8-32,3% so voi trau, cd kha
ning gitt 4m va dinh dudng tot, phu hop cai
tao dat nong nghiép. Pong thoi, khi syngas
sinh ra c6 thé thay thé toi 77% lugng LPG tiéu
thy, cung cp nhiét truc tiép cho qua trinh
nhi¢t phan. Nho vay, hé thdng c6 the tur duy tri
hoat dong, chi can néng luong moi ban dau.
Két qua nay ching minh tiém nang két hop
san xuat biochar va tdn dung khi sinh ning
luong, gop phan tiét kiém chi phi, nang cao
hiéu qua nong nghi€p va phat trién bén ving.

Céc nghién ctru tai NLU dong gop dang ké
vao (i) t6i wu van hanh 10 khi héa, (ii) danh
gia hiéu qua kinh té khi thay thé dau diesel,
va (ii1) xac 1ap chi s6 chat lugng maéi cho than
sinh hoc (biochar), dong thoi (iv) phat trién
mo hinh cdng ngh¢ nhiét phan lién tuc.

2.3. Nghién ctru vé h¢ thong sy sir dung
NLMT

Céc nhém nghién ctu tai DPHNL da thiét
ké, ché tao va thur nghiém thanh cong nhiéu
hé thong siy c6 su hd tro NLMT, trong tim
1a cong nghé sdy SRA. Két qua cho thay hiéu
qué k¥ thuat, kinh té va chét luong san phdm
déu duoc cai thién 1o rét.

a. Méay SaAy quy mo phong thi nghlem b. May sdy 500 kg/mé

a) May sdy nui bang NLMT [13]

Rl 1ig

Hinh 12. M&y sdy nui siz dung NLMT [13]

May sdy thi nghiém 5 kg/mé st dung bo
thu NLMT 3 m? cong suat 300-1200 W,

ning nhigt 6-22 °C, duy tri sdy 36-50 °C.
May say nui 500 kg/mé dung hai bd thu tru

TAP CHi CONG NGHIEP NONG THON SO 59 59



KHOA HOC -

CONG NGHE

(@1 m, dai 25 m), thay thé hoan toan 16 than
6 kg/gio, cong suit thu 44 kW, hiéu suat
~40%. Hé thong tiét kiém 120 USD/thang,
hoan von duéi 1 nam, chimg minh hiéu qua
kinh té va than thién méi trudng.

b) May siy |ia SRA-4B (4 tan/mé) [14]

Heé thong sy dung bo thu NLMT hinh tru
(01,0 m, dai 27 m) tr vat liéu ré nhu nan tre,

day nhua, gitp giam 43—-78% lugng than tiéu
thu. Chi phi tiét kiém 2,9-5,1 USD/mé (0,74—
1,25 USD/tan), vé6i dau tu 560 USD cé thé
hoan vdn sau 2 nim. Chit luong gao sau sdy
6n dinh, ty 1& gao nguyén tuong duong
phuong phap sdy bong ram, dam bao hiéu qua
kinh té va k¥ thuat.
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Hinh 13. May Say l0a s dung NLMT va do thi thong S0 ki thugt trong qua trinh Say

C) Sdy sin lat bang SRA (SRA-8 va
SRA-16) [14]

Hé thdng siy duoc thiét ké véi bo thu
NLMT tuong tu nhu bo thu NLMT dung dé

sdy nui hay say lua phia trén. Budng sy clng
duoc thiét ké nham dao chiéu khong khi sdy.

Hinh 14. May sdy sin théi lat sz dung NLMT

Heé thong sdy SRA gdm hai quy mo: SRA-
8 (8 tin/mé) va SRA-16 (16 tin/meé), van
hanh ¢ 70 °C trong 25-28 gi0. Gi6 dugc dao
chiéu sau 16-19 gio, gitp sin kho dat do
ddng déu cao v&i do 1éch am chi 2-3%. Chi
phi sdy ctia SRA-16 khoang 351 VND/kg san
phém. Khi tich hop nang lugng mat troi, tiéu
thu gb dam giam ~40%, chi phi sdy giam 15—
20%, cho thdy hiéu qua kinh té va k¥ thuat
vuot troi, phtl hop tmg dung san xuit quy mo
16n.

d) Sdy ca ca dirza bang NLMT [15]

Khoang ndm 2015, san xuét cé dira kho tai
Can Gio cha yéu dya vao phoi ning thi cong
trén gian tre, ludi hodc khay gd. Phuong phap
nay don gian, chi phi thap nhung phu thudc
hoan toan vao thoi tiét, d& nhiém bui bén, coOn
trung va kho kiém soat vé sinh an toan thuc
pham. Bién d6i khi hau, mua bat chot hay do
am cao kéo dai ciing lam giam chit luong,
anh huong mau sdc, mui vi va giad tri san
pham. Trude thyc trang d6, nhém nghién ciru
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DH Noéng Lam TP.HCM véi su hd tro cta S&
KH&CN TP.HCM da ché tao hé thong may
sdy ca dira bang ning lugng mit troi. Giai
phap nay rit ngin thoi gian sdy, nang cao
chat luong, dam bao vé sinh, giam chi phi
H¢

nang lugng va than thién moi truong.

thong may sdy ca dia gom quat sdy (1) coluu
luong 0,4 m3/s, budng cip nhiét (2), cap nhiét
bang dién tro khi khong c6 ning hodc vao ban
dém, van gi6 (3) diéu chinh tic nhan say,
budng siy (4), tu diéu khién (5), bo thu nhiét

Hinh 15. May sdy ca dira sir dung NLMT

Thuc nghiém sy ca dira cho thay diéu
kién t6i uu ¢ 44°C va van toc gié 0,24 m/s,
gitip qué trinh on dinh va giir chat lugng dinh
dudng. Ca dira siy may dat do trang 57,4—
57,8%, cao hon phoi nang (55,8-56,2%). San
pham dap Gmg yéu cau vé do am, do tring va
vi sinh, chtng minh hiéu qua céng nghé sy
trong nang cao chat lugng va dam bao an toan
thuc phém

e) Say ca |l d bang NLMT [17]

May say ca lu du mot ning sir dung NLMT
dugc thiét ké theo nguyén ly sdy ham véi
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Hinh 16. May sdy ca [ b mgt nang sir dung nang lieong mgt troi

ludng khi thoi ngang qua cac khay dit trén xe
goong. H¢ théng thu nhiét cua thiét bi duoc
cdu hinh dudi dang két hop giita bo thu
NLMT tdm phang va bd thu NLMT parabol
tru phan xa. Viéc két hop nay nham tan dung
phan nhiét lugng thit thoat tir bo thu parabol
try dé bo sung cho qua trinh gia nhiét khong
khi trong budng thu NLMT, qua d6 nang cao
hiéu qua st dung nang luong. Ciu tao chi tiét
ctia mo hinh may say dugc minh hoa trong.

"p —
=

|-|if-“_“ i

——a

1. Buéng sdy; 2. Khay sdy va xe goong; 3. Tui diéu khién; 4. Di¢n tro phu; 5. Quat; 6.
Con gi6; 7. Buong hap thy birc xg; 8. Parabol phdn xa; 9. Ong tam.

Ca duogc dat trén khay sdy (2) va dua vao
budng say (1). Buc xa mat tro1 dugce parabol
(8) phan xa vao ong tdm (9) son den trong

budng hép‘ thu (7), giup khong khi duoc gia
nhiét hai lan trude khi vao budng say. Quat
(4) hat khi néng tr buong thu NLMT thoi

TAP CHi CONG NGHIEP NONG THON SO 59 61



KHOA HOC - CONG NGHE

vao budng sdy, con khi thoi tiét x4u thi dung
bo gia nhiét du phong. Nhiét do va vén tdc
tac nhan sdy dugc diéu chinh qua ti diéu
khién (3).

Ca 1 du duoc sdy bang hé théng may siy
su dung nang luong mat troi, vdi dién tich bo
thu 12 m? két hop gitta dang tAm phang va
parabol tru. Qua trinh sdy dién ra trong
khoang 2640 gid, tuy thudc vao diéu kién
thoi tiét va ché do van hanh. San phém calu
du sau sdy dat tiéu chudn xuat khau, thé hién
qua ham lugng protein dao dong tuor 22,4—
38,1% va khong phat hién sy hién di¢n cua vi
khuan E. coli. Biéu nay cho thiy hiéu qua cua

cong nghé sy trong viéc dam bao chét luong
dinh dudng va an toan v¢ sinh thyc phém.

f) Sdy nho chim nguyén canh (nhakinh
NLMT) [18]

Khao sat tai Ninh Thuan cho thiy co SO
san xudt nho kho chi yéu dung may siy
khong khi ndng tir dién trd, than hodc cui, san
pham thuong 14 nho rdi. Viéc nghién ciu
cong nghé sy nho dé nguyén chum co y
nghia quan trong, nang cao strc canh tranh voi
hang nhap khau. Ung dung niang lugng mat
troi khong chi tiét kiém chi phi ma con thuc
day nong nghiép bén ving. Trén co so do,
nhom nghién ctru da thiét ké hé théng siy nho
nguyén chum.

. -——--. -.-vr" _'“"i

—
m m Bu-.'qg o NLMT

Hinh 17. M&y sdy nho chim nguyén canh st dyng NLMT

Két qua khao nghiém cho thdy nhiét do sdy
t6i uu cua nho 1a 50-55°C. Thoi gian sy phu
thudc vao tién xtr Iy nguyén lidu: khi ngdm
dung dich duong 5%, thoi gian kéo dai 105—
249 gio. Nguoc lai, xu ly bang K,CO3 5%
két hop dau 6 liu 0,5% giip rat ngan dang ké,
chi con 63-129 gio tuy ché @6 sdy. Nhu vay,
sdy nho von can thoi gian dai, nén viéc ung
dung nang luong mat troi s&€ giup giam chi
phi nang lugng, ning cao hiéu qua kinh té va
tang tinh bén viing trong san xuat.

g) Sdy bdng Atiso théi 1at st dung NLMT
[19]

Bong atisdé c¢6 ham lugng nudc >80%, dé
1én men va hu hong, nén can sdy kho. Téc gia

L& Anh DPtic va cong su [19] da nghién clru
hé thong sdy dung nang luong mat troi véi bo
thu tim phang. Nguyén ly dua trén hiéu Gmg
nha kinh: birc xa ngan (A< 0,7 pm) xuyén qua
kinh trong sudt, phan con lai phan xa ra
ngoai. Buc xa dén bé mat den hép thy, phat
ra buc xa dai (A > 0,7 pm) khong xuyén
nguoc qua kinh, gitr lai nhiét, giup tang nhiét
d6 hé théng va hd tro say hiéu qua.

B§ thu nhiét luc nay dugc xem nhu mot
bay nhiét cho birc xa mit troi vao nhung
khong cho ra nén nhiét do bén trong bd thu
nhiét cang luc cang cao hon moéi truong bén
ngoai. Va chung ta s€ sir dung ngudn nhiét
nay dé thuc hién qu4 trinh siy.
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1 Birc xa mat troi (W/m2)
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Hinh 18. Do thi s thay doi nhiét dg, birc xa mdt troi va am dg atisd theo thoi gian.

Thi nghiém cho thdy hé thong sdy hoat
dong 6n dinh, hoan thanh 1 mé sau 6 gio voi
nang suat 10 kg/mé. Nhiét do budng say trung
binh trén 40°C, t6i da 54°C khi nang git.
Hiéu suit bd thu phu thudc thot tiét va thoi
diém trong ngay. /Atis6 sau sdy dong déu, gitr
mui thom, mau sic gan nhu nguyén liéu tuot,
ddng thoi dap Gmg yéu cau vé d6 am va an
toan vé sinh thyc pham.

h) Sdy thit bd 1 néng béng NLMT [20]

Bo mot ning 1a san pham ché bién tir thit
bo, giau dinh dudng, tién loi, rat ngin thoi

] 0
a. Thit bo trwgc khi say

Hinh 20. Hinh dang cua thit bo trudc va sau khi Say [20].
Hé thong say két hop bd thu NLMT dugc bom vio ong dong tai tiéu diém
parabol try va tim phang. Nudc tir bé chira parabol, gia nhiét rdi dua qua dan trao d6i
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gian ché bién va mang lai huwong vi dac trung,
g6p phan da dang hoa thuc don gia dinh. Tuy
nhién, san pham nay chua phé bién rong rii,
cha yéu gin lién voi ving Tay Nguyén va
thuong dugc ché bién thu cong bang cach
phoi nang, dé phuy thudc thoi tiét va tiém an
nguy co mat an toan vé sinh thuc pham. Trén
co sO khdo sat quy trinh tai Krong Pa (Gia
Lai), nhém nghién ctu tr CKCN, DHNL
[20] d3 ché tao, thur nghiém may sdy dé khéc
phuc han ché, nang cao chét lugng va an toan
san pham.

b. Thit b sau khi sdy
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nhiét. Khong khi tuoi di qua bo trao doi,
duoc lam néng nho nude nong va tiép tuc
gla nhiét bang bo thu tam phang trude khi
dan vao budng say. Co cau dao chiéu gitp
tang hi¢u qua. May c6 nang suat 5 kg/me,
thoi gian sdy trung binh 6,5 gio, ngan hon
phoi truyén thong. Nhiét do khi siy dat
trung binh 42°C, t6i da 58°C. San pham
bo siy dat chuan am, tuoi mau, an toan vé
sinh.

III. KET LUAN VA PINH HUONG
NGHIEN CcUU

3.1. Két luan

Céc nghién ctru vé ning lugng tai tao tai
Khoa Co khi — Cong ngh¢, Truong Dai hoc
Néng Lam TP. H6 Chi Minh d chimg minh
vai trd quan trong cua vi¢c tan dung phu
pham nong nghiép va ngudn ning lugng
mat troi trong viéc phat trién cong nghé sau
thu hoach bén viing. Ba huéng nghién ctru
chinh — 10 d6t trau tu dong, cong nghé nhiét
phan/khi hoa sinh khéi, va hé théng say tich
hop nang lugng mat troi — déu cho thay tinh
kha thi k¥ thuat, hiéu qua kinh t& va dong
gop dang ké cho giam phat thai, bao vé moi
truong va nang cao thu nhap nong dan.

Lo dot trau ty dong da khac phuc dugc
han ché cta 10 thu cong, cung cp khi siy
on dinh, sach va hiéu suét cao, déng thoi
giam dang ké cong lao dong. Cong nghé
khi hoéa va nhiét phan khong chi tao ra khi
tong hop phuc vu phat dién, thay thé nhién
liéu hoa thach ma con san xut biochar chat
lugng, ing dung hi€u qua trong cai tao dat.
Céc hé thong sdy img dung ning luong mit
troi chimg minh kha ning tiét kiém nhién
lidu 40-78%, giam chi phi 15-20%, dong
thoi nang cao chat lugng va an toan thuc
pham cua nhiéu loai ndng san, thily san.

3.2. Dinh hudéng nghién ctiru

Dé phat huy hon nita gia tri clia cac cong
trinh trén dong thoi trién khai cac hudng
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nghién ciru méi, can c6 nhimng dinh huéng
nghién ctru tiép theo:

- Ty dong hoa va diéu khién thong minh,
ung dung cam bién va loT dé giam sat —
diéu chinh qué trinh hoat dong cua 16 dot,
qua trinh sy st dung NLMT va qué trinh
nhi¢t phan, khi héa theo thoi gian thyec.

- Thuc hién nghién ctru dédnh gia vong
doi va phat thai carbon trong nong nghiép
dé dinh lugng tdc dong moi truong.

- Nghién ctru phat trién chudi gia tri tuan
hoan két hop nang lugng — nong nghiép,
dic biét 1a str dung biochar tir sinh khdi
trong cai tao dat va xir Iy moi truong.

Nhung dinh hudéng nay khong chi cung
c6 két qua hién c6 ma con mé ra tiém nang
tich hop ning lugng tai tao vao hé théng
san xuat ndong nghiép va cong nghiép xanh
tai Vi¢t Nam trong tuong lai.
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TiNH TOAN, THIET KE CHE TAO HAM GIO QUY MO NHO UNG DUNG

TRONG THi NGHIEM KHi D@NG HOC 010
Liu Thanh Thiént, H6 Pham Tuong W, Bli Cong Hanh!
Phan Th; Trlc Thao!, Lé Quang Trit

Toéom tat

Nghién c:zu nay trinh bay quy trinh thiét ké, md phong va ché tao mgt md hinh ham gi6 quy md nhé véi chi
phi thap nham phuc vu cho viéc quan sat va phan tich ddc tinh khi déng hoc xung quanh mé hinh 6 t6. Dya
trén cac nghién cizu khoa hoc va tai liéu trurgc day, nhdmtéc gia da xac dinh hinh dang va kich thugc phu hop
cho cac bg phdn chinh trong ham gié. Sau do, két hop véi md phong s dé danh gia phan bé vdn téc va chat
luong dong chay trong busng thiz, 1am cor s¢ hiéu chinh va téi wu hod thiét ké trieoc khi ché tgo. M6 hinh duroc
gia cong tir cac vat liéu pho bién, tich hop hé thang tao khéi siz dung da khd dé tric quan hda dong khi. Két
qua thuc nghiém cho thdy dong khi trong busng thir dat dieoc dé 6n dinh can thiét, hé thong tao khdi hoat
dgng hiéu qua va cac hién turong ddc trung nhue tach dong va dong réi phia sau xe duroc téi hién rd rang. Mo
hinh nay 1a mgt gidi phap thiz nghiém hiéu qud, cd thé gigi quyét nhu cdu vé thiét bi thir nghiém trong moi
trirong gidng day va nghién ciu co diéu kién thiét bi han ché.

Tw khoa: ANSYS, dong rdi, khi dong hoc, ham gi6, mo hinh xe, mo6 phong.

CALCULATION, DESIGN AND FABRICATION OF A SMALL-SCALE WIND TUNNEL
FOR APPLICATION IN AUTOMOTIVE AERODYNAMIC EXPERIMENTS

Abstract

This study presents the design, simulation, and fabrication process of a low-cost, small-scale wind tunnel
model intended for observing and analyzing the aerodynamic characteristics around a car model. Based on
prior scientific literature and research, the authors determined the appropriate geometry and dimensions for
thewind tunnel's main components. Subsequently, numerical simulation was employed to eval uate the vel ocity
distribution and flow quality within the test section, serving as a basis for design calibration and optimization
before fabrication. The model was manufactured from common materials and integrated a dry-ice based smoke
generation system for airflow visualization. Experimental results indicate that the airflow in the test section
achieved the necessary stability, the smoke generation system operated effectively, and characteristic
phenomena such as flow separation and wake turbulence behind the vehicle were clearly reproduced. This
model is an effective experimental solution that addresses the need for testing equipment in teaching and
research environments with limited resources.

Keywords: Aerodynamics, ANSYS, car model, simulation, wind tunnel, wake flow.

1. PAT VAN PE

Trong nganh cong nghiép 6 t6, khi dong
hoc la yéu t6 then chdt quyét dinh dén hiéu
suét van hanh, muc tiéu hao nhién liéu va do
6n dinh cua 6 t6. Pé danh gia khi dong hoc
mdt cach chinh xac doi hoi phai c6 cac thiét
bi chuyén dung nhu ham gié, von c6 chi phi
va yéu cau ky thuat cao. Trudc thuc té do,
nghién ctru nay tap trung vao thiét ké va ché
tao md hinh ham gié quy mé nho két hop véi
mo hinh xe ty 18 1:20, hudéng dén tng dung
trong moi truong hoc thuat. Mo hinh s€ c6 uu
diém 1a chi phi thap, cau tric don gian, d& gia
cong phu hop cho muc dich nghién ctru va
dao tao.

2. TONG QUAN

Cé 2 loai 6ng khi dong thuong dugc lua
chon de thiét ké thu nho 1a 6ng khi dong vong
ho va dng khi dong vong kin. Ong khi dong
vong kin, dong khi tuan hoan lién tuc theo
mot vong khép kin, sau khi ra khoi budng thir
s& quay trd lai dé tiép tuc chu trinh. Uu diém
1a chat lugng dong khi tét, it bi anh huong bai
moi trudng. Nhuoce diém 1a két ciu phirc tap
nén chi phi xay dung cao. Nguoc lai dng khi
dong vong ho dong khi di mét chiéu tir méi
truong vao buong thir va xa ra ngoai. Uu
diém 1a két cdu don gian nén chi phi xay dung
thip va do khéng bi tich tu khi thai nén tét

'Khoa Co khi Cong nghé¢, Trudng Pai hoc Nong Lam TP. H6 Chi Minh

Email: lequangtri@hcmuaf.edu.vn
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cho cac thi nghiém do lyc hodc dung khoi dé
truc quan héa dong chay. Nhuoc diém 1a chat
lugng dong chdy kém hon, dé bi anh huong
bd1 moi trudong.

Dua trén cac nghién ctiru khoa hoc va tai
li¢u trude day, nhom nghién ctiru da xac dinh
dugc hinh dang va kich thudce tdi wu cho cac
bd phén trong ham gio. Tiép d6, moé phong sb
duoc thuc hién béng phﬁn mém ANSYS
Fluent dé danh gia thiét ké, kiém tra tinh kha
thi va x4c dinh gidi han thu nho kich thude so
v6i cac yéu cau ly thuyét ban dau. Su két hop
nay gitp giam dang ké chi phi ché tao va tao
ra mot mo hinh quy mé nho hiéu qua, dong
thoi van dam bao chét luong dong chay can
thiét cho viéc phan tich khi dong hoc.

3. THIET KE TONG THE HAM GIO

M6 hinh duoc lua chon thiét ké theo ciu
trac ctia ong khi dong mach ho dé don gian
két cAu, giam chi phi va thuan tién trong qua
trinh ché tao.

Céc thong s thiét ké chi tiét ctia ham gio
da duoc hiéu chinh va tdi vu hoa dua trén céc
khuyén nghi vé ly thuyét khi dong hoc va mo
phong dé wu tién tao ra mé hinh véi quy mo
nho.

M0 hinh hoat dong theo dang hut véi quat
hat duoc dit ¢ phia sau budng khuéch tan.
Khi van hanh, khong khi s€¢ dugc hat tor moi
truong bén ngoai, di qua budng ting tdc,
buéng thur, buéng khuéch tan, va sau d6 dugc
X4 ra ngoai.

3.1 Buéng thie

Buéng thr 1a khu vyuc trung tdm, noi dat
mo hinh khao sat. Kich thudc ciia budng thir
va van toc dong khi di qua né 14 nhiing yéu t6
then chdt quyét dinh kich thudc cua cac bo
phan khac trong ham gié.

Do han ché cua cum quat str dung, van tde
dong chiay mong mudn trong budng thu
khoang

9,5—-12,5 m/s. M6 hinh khao sat 1a xe Ford
Mustang Mach 1 ti 1¢ 1:20, véi kich thudce
tong thé 1a 240 x 95,8 x 66,4 mm (dai x rong
X cao).

Pé dam bao diéu kién dong chay trong
budng thir tuong dong voi dleu kién chuyén
dong thuc té, chon buong thu tiét dién vuong
¢6 canh 12 250 mm dé dam bao ty 1¢ gitra dién
tich can chinh dién ciia mo hinh xe (An) va
tiét dién budng thir (Ae) nho hon 10% [1],
thiét ké nay ty 1¢ khoang 8%.

Puong kinh thay luc cia budng thir 13 250
mm. Chiéu dai buéng thir duoc chon la 635
mm, nim trong khoang khuyén nghi tir 0,5
dén 3 1an dudng kinh thuy luc cta budng thir
[2], kich thudc nay di tinh dén phan lip dat
ludi to ong.

Dé tao thuén loi cho viéc thay thé mau thir
trong qua trinh thi nghiém, nhom nghién ctru
da tich hop thém mot ndp mo & mat phia trén
ctia budng thir.

Hinh 3.1 Buong thi

3.2 Buéng ting téc

Budng ting tc 1am thu hep tiét dién, bién
ap suat tinh thanh vén tdc 1am tang dan tc do
dong va huéng dong khi thing hang vao
budng thr.

Vi canh cua buéng thir 1a 250 mm. Chon
canh dau vao budng tang toc 1a 400 mm, 16n
hon budng thir @ dan khi vao hiéu qua.

Bén kinh thay lyc ctia dau vao budng ting
téc 1a 200 mm. Chiéu dai budng ting tdc 1a
200 mm, nam trong khoang tir 0,15 dén 1 lan
ban kinh 18i vao [2]. Do trudc budng ting toc
khéng c6 budng 6n dinh, chon chiéu dai 16n
nhit s& giup dong khi kip on dinh trudc khi
vao budng thr.

Hinh 3.2 Buong tang toc
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3.3 Buéng khuéch tan

Budng khuéch tan giup mé rong tiét dién,
thu hoi ap sudt lam giam téc d6 dong dé han
ché ton that va tranh gdy nhidu nguoc anh
huéng budng thir.

Véi canh cua buéng thtr 1a 250 mm. Chon
canh dau ra budng khuéch tan 1a 300 mm dé
phu hop véi tiét dién quat va dam bao ty 18
ctia budng khuéch tan nho hon 2,5 [2].

Goc khuéch tan toan phan nén nam trong
khoang 5°—7°(tirc 1a moi bén 2,5°-3, 5°4dé
kiém soat su tach dong [2]. Nhung khi can
nhic giit 1y thuyet va thuc té, dé rat ngin
chiéu dai him gié6 nhém chon chleu dai
budng khuéch tan 13 350 mm, ngin hon
khuyén nghi vi dong khi s& duoc lam déu
trude boi ludi to ong. Vi thiét ké nay, goc
khuyén tan chi léch 0,5° mdi bén, co thé chép
nhan duoc.

Hinh 3.3 Buong khuéch tan.

3.4 Quat

Quat tan nhiét loai DC khong chdi than c6
thong s6 dinh murc 12V — 1,2A va kich thudc
60 mm x 60 mm duoc sir dung dé tao dong
trong ham gié. Sir dung 25 quat mic song
song dé ghép lai thanh cum c6 tiét dién 300
mm % 300 mm.

Hinh 3.4 Cum 25 quat mic song song
3.5 Lwdi té ong

Lu6i t6 ong c6 chirc nang lam thing dong,

giam thi€u céc thanh phan vén téc ngang va

triét tiu xody, qua d6 dinh hudng ludng khi

trd lai theo phuong truc chinh.

C6 hai tiéu chi quan trong trong thiét ké
ludi to ong. Mot 1a d6 rdng cua ludi phai xap
xi 0,8 [1]. Hai 1a ty 1¢ giira chiéu dai dudng
kinh lui phai tir 6 - 8 [2]. Trong thiét ké nay,
nhom nghién ctru st dung 6ng nhua duong
kinh trong 6 mm day 0,25 mm dé ché tao ludi
t6 ong. P9 rdng ctia cau tric nay khoang 0,76,
dam bao kha ning dan dong t6t. Chiéu dai
dng duoc chon 14 42 mm, twong duong 7 lan

duong kinh.

Hinh 3.5 Ludi t6 ong

4. MO PHONG }(IEM TRA THIET KE
4.1 M0 phdng so 1 (chwa dgt xetrong
ham)

Hinh 4.1 M6 hinh 3D dwa vao ANSYS

corinusy
1E+Eq =iy
[ yeeanrty
= 1 :-wn:lp
]_ T wega
. 16=1 |
a 1
4 1E-§ .
& |
2 ]
Te—id !
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liezpiare
Hinh 4.2 Biéu do kiémtra dé héi tu cua
mo phong o 1
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Hinh 4.3 Duong dong trong ong khi dgng
mo phong so 1

Hinh 4.4 Phan bé van toc trong ong khi
déng md phong so 1

Thiét 1ap ap sudt twong dbi tai mat vao 1a
0 Pa va mit ra 1a -82,42 Pa. M6 hinh réi duoc
sir dung 1a SST k — . Ché d¢ giai duoc chon
1a ché d6 6n dinh, voi giai thuat SIMPLE va
s6 bude lap 1a 500 budce. Cac thiét 1ap con lai
duoc gitt theo gia tri mac dinh cta phﬁn mém.

Theo két qua mod phong, dong khi trong
budng tang tdc duge thu hep, tang toc dan va
hudng thang vao buong thir. Tai budng thu,
dong chdy oOn dinh, thang, song song, van tdc
phan b tuong d6i déu thanh mot ving mau
cam dédm (khoang 10,4 m/s), chimg t6 cum
quat van tao du lyc hut. Tai budng khuéch tan
di goc khuéch tan 16n hon khuyén nghi
khoang 0,5° mdi bén, nhung dong khi van
giam toc dan mot cach 6n dinh, khong bi tach
dong nghiém trong, khong anh huéng dong
khi trong budng thir ching to budng khuéch
tan van hoat dong dung chic ning. Tuy
nhién, do ciu tric roi rac thm quat hut manh
hon & ria 1am van tdc tai mat hut khong déng
nhat c6 thé anh huong dén chat luong dong
chay & cudi budng thir. Dé khic phuc can lap
mot ludi to ong ¢ dau budng thu dé 6n dinh
dong tang tbc vao va mot ludi to ong & cudi
budng thir gitip can bang, lam 6n dinh dong

khi & cudi buéng thtr, han ché anh huong cua
luc hut chénh 1éch gitra cac quat.

Tong thé, cac budng da duoc thiét ké hop
ly va van hanh hiéu qua; tuy nhién, van can
bd sung thém ludi t6 ong dé nang cao chat
luong va do on dinh cua dong khi trong
budng thir.

4.2 M6 phéng sé 2 (d& dgt mé hinh xe
bén trong)

1 T
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N
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feratzms

Hinh 4.5 Biéu do kiémtra dg hgi tu cua
md phong so 2

Hinh 4.6 Duong dong trong ong khi dong
phong so 1

Hinh 4.7 Phan bé vdn téc trong ong khi
déng md phong so 1
Ham gi6 hoat dong hiéu qua, c¢6 thé quan
sat dugc cac hién tuong khi dong hoc xung
quanh mo hinh xe. Van téc dong chay tu do

TAP CHi CONG NGHIEP NONG THON SO 59



KHOA HOC - CONG NGHE

trude xe 1a 9,6 m/s. Ving rdi van nam tron
trong buong thtr ching to buong thur da duge
thiét ké hop ly, nhung dé ving r6i d6 van nam
tron trong budng thir thi vi tri dat xe nén cach
dAu budng thir tir 170 — 190 mm,

5. CHE TAO MO HINH

M0 hinh xe dugc in 3D béng vat liéu PLA,
sau d6 dugc xur ly [am min bé miit.

Budng thtr duoc ché tao bing mica trong
subt dé thuan tién cho viéc quan sat thi
nghiém. Cac budng ting téc va budng khuéch
tan sir dung vat liéu Alu dé giam chi phi va
don gian héa qua trinh ché tao.

H |nh 51 Mo hlnh khi dong hoc khung vo 6
t6 sau gia con

Hinh 5.2 Ldp thém gén led trong buong thiz

6. HE THONG TAO KHOI

Dé tryc quan hoa dong chay nhém nghién
ctru st dung khéi tur da kho CO,.

Hé thong tao khéi duoc thiét ké gdm bdn
bo phan chinh: buéng khoi chinh, buéng phu,
dng dan khéi va dau phun.

Pau phun khéi: chuyén tiép tir tiét dién
tron (32 mm) sang tiét dién co kich thudc
65 x 10 mm, hai dau dugc bo cong ban kinh
R5. Thiét ké nay cho phép dong khéi phu déu
1én toan b mo hinh xe, phu hop voi da 56
mau xe thong dung, trir xe tai va xe khach.

Ong dan khéi str dung 6ng nhua c6 dudng
kinh ngoai 34 mm (duong kinh trong 32 mm),

phu hop véi tiét dién mat thoat khéi trén dau
phun.

Budng khoi chinh c6 kich thudc 136 x 136
x 226 mm, dugc tdi wu sau nhiéu lan thu
nghiém dé dam bao da kho thing hoa 6n dinh,
khéi ra dam va déu.

Budng phu ¢é kich thudc 60 x 60 x 80
mm, déng vai tro diéu tiét ap sudt va van tdc
khoi, gitip 6n dinh dong khéi trude khi di vao
budng thir.

Ngoai ra, d¢ dam bao dong vao khong bi
roi, khoang cach tir 6ng din khéi dén budng
tang toc nén téi thiéu 6 1an dudng kinh dic
trung ctia vat can [7]. Cu thé trong thiét ké
nay, khoang céch dugc chon la 204 mm,
tuong duong 6 1an dudng kinh ngoai cua éng
dan khéi (@34 mm).

Hinh 6.1 Hé thong tao khoi

7. THU NGHIEM HOAT PONG
TREN MO HINH THUC TE

7.1 Cach vgn hanh va nguyén |y hogt
dong

St dung khoang 300 — 400g da kho dép
nho, cho vao budng tao khoéi chira sin mot
lugng nude vira du theo vach dinh muc trén
budng. P4 kho thang hoa tao ra khéi tring
lanh (CO; + hoi nudc), lam tang ap suét cuc
b trong budng khoi.

Budng khéi ¢ 16 trén dé hut khong khi
ngoai vao can bang ap suat, 16 dudi ndi voi
6ng dan khoi. Khi khoi dugce tao ra, do CO:
nang hon khong khi, cong véi su chénh 1éch
ap suat giita bén trong budng khéi va dau ra,
khoi s& ty dong bi ddy ra theo 16 dudi dan vao
budng phu dé 6n dinh dong rdi tiép tuc vao
ham gi6.
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Khi bat quat, tao ving ap suét thip, hut
khéi va khong khi tir bén ngoai qua budng
tang toc, budng thir, budng khuéch tan va xa
ra ngoai. Nho vay, dong khoi duge dua vao
dé mo6 phong chuyén dong dong khi quanh
md hinh xe.

7.2 Thar nghiém hogt dgng

Van tdc dong khi do dugc tai buéng thu
trong mo hinh thuc té (khi chua dat mé hinh
xe) dat khoang 10,4 m/s, twong dong voi két
quéa thu duge tir mé phong, nén c6 thé gia
dinh rﬁng vén tdc dong khi trude xe (khi dat
md hinh xe vao) 1a khoang 9,6 m/s. S6
Reynolds cta thi nghi¢m la:

pVL _ 1.22%9,6%0.24

Re = —=
U 1.841075

~1,56*10°

Mac du gia tri nay con nho so voi Re cua
xe thuc té, nhung né van da 16n dé tai hién
dugc cac dac trung dong chdy co ban nhu
diém tach dong va hinh dang ving réi mot
cach déang tin cay.

Két qua thuc nghiém tryc quan hoa béng
khoi c¢6 su twong dong cao voi phan bd van
toc trén mo phong. Cu thé, dong khoi bam t6t
trén mui xe va than xe, sau do tach rd rét tai
canh sau cua xe, khop véi vi tri chuyén doi
van téc dot ngot dugc du dodn trong mo
phong. Sy xuat hién ctia viing khoi bi khudy
dong manh mé phia sau xe ciing khdp vung
van toc thép duoc du doan, khéng dinh mo
hinh ham gié da tai tao thanh cong cac hién
tuong khi dong hoc quan trong.

3 i | —
Hinh 7.1 Bau phun xoay theo phirong
dung.

Hinh 7.2 Pau phun xoay theo phuong
ngang.
Dong khi trong budng thir trong d6i 6n

dinh c6 thé quan sat dugc cac hién tugng khi
dong hoc xung quanh mo hinh xe. Dong khi
di vao buéng thtr trat tu, 6n dinh va khong
c6 nhidu. Dong khi bam t6t vao bé mit dau
va mui xe, ving rdi sau xe duoc tai hién ro
rang. Két qua thir nghiém tuong dong véi
mo phong.

8. KET LUAN

Cong trinh nguyén ciru da thiét ké va ché
tao thanh cong mot mod hinh ham gié quy mo
nhé phuc vu danh gia dac tinh khi dong hoc
xung quanh moé hinh xe. M6 hinh hdm gi6
duoc tdi wu vé cu tric va vat liéu nhim giam
chi phi nhung van dam bao kha ning tao dong
khi 6n dinh trong budng thir. Hé thng tao
khoi sur dung dé kho hoat dong hi¢u qua, cho
phép quan sat truc quan dong khi di qua mo
hinh xe, tai hién ro rang hién tugng tdch dong
va viing ri phia sau xe. Két qua thuc nghiém
¢ do tuong dong cao véi két qua mo phong,
khang dinh d6 tin cdy cua thiét ké.

Mo hinh c6 thé tich hop thém céc thiét bi
do luc dé thu thap dir liéu dinh lugng phuc vu
phan tich sau hon. Khi d6 can tdi wu lai cum
quat dé nang van tdc va diéu chinh lai ludi td
ong & cudi budng thir.
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CO GIGI HOA VA TAI CO CAU NEN NONG NGHIEP VIET NAM
THEO HUONG NONG NGHIEP THONG MINH

Nguyén Huy Bich?, Nguyén Pirc Khuyen1 Nguyén Van Lanht, Nguyén Ngoc Binh?

TOM TAT:

Co gidgi héa ndng nghlep (CGHNN) dong vai tro quan trong glup gidi quyét bai toan thiéu hut lao
dgng, nang cao nang suat, va tang chat lwong sin pham cua cay trong vt nudi. Tai Viét Nam, co glm
héa 74 va dang gop phan dang ké vao sy phat trién cia san xudt néng nghiép. Tuy nhién, van con rat
nhiéu ton tai can tré s phét trién bao gom mic trang bi dong luc chi dat 2,87 cviha canh tac; t7 I¢é lao
dong trong néng nghiép con kha cao, chiém 57,6 % tong lao déng; rugng dat manh mam; cdng nghiép
ché tao may néng nghiép chura phét trién bén vieng va dong bg; nhan lic khoa hoc cong nghé CGHNN
con thiéu va chua diroc quan tAm dao tgo; va thu nhap néng dan thap nén khong thé dau tuw phét trién
CGHNN. Thyc té d@oi hei phdi thiec thi téi cdu tric san xuat néng nghiép, tang cueng dau tu phét trién
toan dién theo dinh huréng theo sin xuat ndng nghiép théng minh. Bai béo trinh bay témtat vé hiéntrang
co gidi hda ndng nghiép cia nieéc ta hién nay va thao lugn cac dinh huéng gidi phép phét trien CGH NN
theo hzmng théng minh. Nén ndng nghiép Viét Nam sé khong thé hgi nhdp va co gié trj gia tang cao néu
khéng day manh CGHNN theo huéng san xuat néng nghiép théng minh.

T khéa: Co gigi hda ndng nghiép, néng nghiép thong minh, ndng nghiép Viét Nam

MECHANIZATION AND RESTRUCTURING OF VIETNAM’S AGRICULTURE TOWARDS
SMART AGRICULTURE

ABSTRACT:

Agricultural mechanization plays an important role in solving the problem of labor shortage
in agriculture, improving productivity, and increasing the quality of crop and livestock products. In
recent years, mechanization has contributed significantly to the development of Vietham's agricultural
production. However, the level of power equiped per hectare only reaches 2.87 horsepower; the rate of
labor in agriculture is still quite high, accounting for 57.6% of the total labor force; the agricultural
land is fragmented; the agricultural machinery manufacturing industry has not developed sustainably
and synchronously; the scientific and technological human resources for agricultural machinery are
till lacking and have not received attention for training; and farmers' income is still low, so they
cannot invest in developing agricultural machinery that are challenges for agricultural mechanization
in Vietnam. Therefore, it is necessary to implement restructuring the Vietham agricultural production
in which the orientation towards smart agricultural production is appropriate and effective. A brief
overview of the current status of agricultural mechanization in Vietham and the proposed solutions to
develop agricultural mechanization towards the smart agriculture have been mentioned and discussed.
Vietnam's agriculture will not be able to integrate and have high added value if it does not promote
agricultural mechanization in the direction of smart agricultural production.

Key words: Agricultural mechanization, smart agriculture, Vietnam’s agriculture.

1. THUC TRANG SAN XUAT
NONG NGHIEP VIET NAM VA
VAN PDE CAN GIAI QUYET

Trong nhitng ndm qua, nganh ndng
nghi¢p Viét Nam (bao gom nong nghiép,
1am nghi¢p va thuy san) da dong mot vai
tro rat quan trong trong on dinh va phat
trién kinh té xa hoi. Khai quat chung,
san Xuat nong nghlep da dong gop dang
ké vao tong thu nhap quoc dan-GDP va

ch1em ti trong 16n trong co cAu nén kinh
te nudc nha. Sb lidu thong ké cho thay
tong gia tri san XUt nong nghiép ndm
2023 dat 67,6 ty do la My (USD), tuong
duong 1.703.000 ty dong chiém gan
15,8% GDP (tong GDP cua Viét Nam la
429,7 ty 3o la My) [1]. San phdm nong
nghiép xuat khau cua Viét Nam trong nam
2023 vao khoang 41 ty USD trong do

'Khoa Co khi cong nghé, truong Pai hoc Nong Lam TP.HCM; Email: nhbich@hcmuaf.edu.vn; BDT: 0908961309

2Hoi Co khi Nong nghiép Viét Nam
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chit yéu 13 cac san pham nong san va nong
san ché bién. Thi truong trong nudc cua san
pham nong nghlep duogc xac dinh tir s6 lidu
ctia mot hang diéu tra thi trudng nudc ngoai
1a hon 21 ty USD. Tuy nhién, dau tu toan
xa hoi cho nong nghiép chi twong duong
2,89 % tong GDP va néu tinh riéng dau tu
tur ngan sach cho nong nghiép thi con s6 do
la vao khoang 1,4 % tong GDP. Day 1a murc
dau tu thap hon nhidu so véi mite trung binh
cua cac nudc (8% - 16%) nhu Trung Quoc
An D¢, Thai Lan va cac nuoc Dong Nam A
khac (8% - 9%) [2]. Nén ndng nghiép Viét
Nam st dung hon 26 tri¢u hecta (ha) dat
trong d6 hon 10 tri¢u ha dung cho san Xuét
nong nghi¢p, 15 tricu ha dat lam nghiép
va hon 600 ngan ha dung cho nudi trong
thuy san [1]. Tuy nhién theo thong ké, hon
86% dién tich dat canh tac ndng nghlep do
ho gia dinh sir dung va hon 88% 16 thua
co dién tich dudi 1 ha véi hon 50% dién
tich 16 thira dat nong nghiép dudi 0,2 ha.
Dan s nong thon 1a 62.513.019 nguoi,
chiém 61,8% tong dan s6 quoc gia [3] Luc
lu:ong lao dong nong thon trong san Xuat
nong nghlep chiém dén 62,63% tong lao
dong ca nudc trong d6 hon 92% trong san
xuat nong nghi¢p, 7% trong san xuat thuy
san va chi khoang 1% trong san xudt 1am
nghi¢p [3]. Co cau cay trong vat nuodi cung
khong dong déu glu:a cac vung mién, vi du
vung dong bang song Cuu long chu yéu 1a
san xuat lGa, nudi tom ca thi Vung Dong
Nam b chil yéu 1a trong cay cong nghiép
lau nam v.v..

Vi thyc trang nhu trén, nham nang cao
gia tri gia tang va phat trién bén v1rng
theo hu’o’ng san xuat tuan hoan va san
xuat xanh, du strc hoi nhip vung va quoc
té cta nén noéng nghi¢p Viét Nam, chinh
phu da ban hanh quyét dinh s6 255/QD-
TTg ngay 25/02/2021 Vé viéc phé duyét
K€ hoach co cau lai nganh néng nghiép
giai doan 2021 - 2025. Phai néi rang ké
hoach da dinh r6 muyc ti€u, quan diém va
dinh huorng phat trién v&i gidi phéap thich
hop cho nong nghi€p nudc ta trong nhitng
nam sip dén. Ké hoach cua chinh phu da
dat ra muc tiéu cu thé 1a:

- Tbc do tang truong gid tri gia tang

nganh NN tir 2,5 dén 3,0%/nam.

- Toc do tang ndng suat lao dong nong,
lam nghi¢p va thuy san tor 7,0 dén 8,0%/
nam;

- Ty trong lao dong nong nghi¢p trong
tong lao dong xa hdi giam con khoang
25%;

- Ty I¢ lao dong ndng nghi€p qua dao
tao dat trén 55%

Tuy nhién, v6i nhitng muc tiéu rat rd
rang nhu trén, nganh Nong nghiép Viét
nam phai cu thé hoa cac giai phap thuc
hién nhu thé nao? Phat trién bén ving bang
con du:ong nao? bay la nhiing van dé can
duoc giai quyet Giai bai toan vira tang
nang suat va chdt luwong nong san, vira
giam sau t/ trong lao dgng nong ngh|ep
thuc s khong de dang neu khdng ap dung
cong nghé 5 va ing dung thanh txu cua
cong nghiép 4.0 vao chuol san xudt nong
nghi¢p. Bai bdo trinh bay cac d¢ xuat co
tinh dinh hudng tap trung cho linh vuc co
gi01 hoa nong nghi¢p trong xu hudng phat
trién cia cong nghé so va cach mang cong
nghiép 4.0.

II. CO GIOI HOA VA TAI CO
CAU NGANH NONG NGHIEP THEO
HUONG NONG NGHIEP THONG
MINH

Nhu trén di phan tich, tong dau tu cho
nganh nong nghi¢p hién nay kha thap va
do do, tong dau tu cho cong tac co gid1 hoa
va, ché bién sau thu hoach ciing rat thap, cu
thé:

1. Toan qudc hién c6 hon 10 triéu ho san
xudt nong nghlep v&1 mue do trang bi dong
luc binh quan chi dat 2,87 cv/ha canh tac va
Vung c6 muc dg trang b1 dong lirc cao nhat
ca nuéc nhu dong bang song Ctru Long
(DBSCL) cﬁng chi dat 3,05 cv/ha, t}"l 1€ ho
c6 may kéo va may nong nghiép con thap,
50 h¢ mé1 c6 mot may kéo. Mtrc trang bi
nay chua bang 1/2 cua Thai Lan (6 cv/ha)
1/3 cua Han Quoc (8,2 cv/ha) va chi xap xi
1/4 cua Trung Quoc (12 cv/ha) [2].

2. Vé ché tao may noéng nghiép, theo sb
liéu ban hang cua cac doanh nghle;p kinh
doanh méy ndng nghiep, cac loai may
nong nghlep duoc san xuat tai Viét Nam
bao gdm ca ché tao va 1ip rap chi chiém
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khoang 30-40%, thi tru’ong Phan 16n van
12 may nhap khau cua Trung Quéc (chlem

60%), Nhat Ban va Han Quéc. Céc co sd
ché tao may nong nghiép cua Viét Nam
hién c6 chi vai cong ty c¢& trung binh, con
lai chu yéu la xudng co khi dia phu’ong nho
1&, do d6 k¥ thuat thiét ké va cong nghé ché
tao bi han ché, cac chi t1et may chua dugc
tiéu chuan héa va c6 chat lu:ong thap. Hé
qua la lam tang chi phi bao tri, stra chita va
lam gidm kha nang canh tranh.

3. Vé muc d¢ co gioi hoa (CGH) tinh
dén hét nam 2024 cho thay, muc do co
gi61 hoa chi tap trung chu yéu ¢ mot so
khau nhu lam dat, bom tudi, tudt dap, van
chuyen va Xay xat con cac khau nhu gieo
cay, cham séc, va bdo quan sau thu hoach
c6 muc dd co glo1 hoa thap, phan 16n van
la lao dong thu cong. Khau lam dat trong
lua ca nudc dat 80%. Ti 1€ CGH cac cay
trong can (mia, dira, ngd, dau, lac) cling chi
dat binh quin 65%.

4. Vé dao tao nguon nhén lyc trinh do

cao: Néu nhu trude day ca nude co 5 truong
DPai hoc dao tao trinh d6 dai hoc va sau dai
hoc nganh Co khi nong nghi¢p (CKNN),
thi hién nay chi con khoa Co khi thudc
tru:ong dai hoc Nong Lam TPHCM dao
tao va co sinh vién theo hoc nganh CKNN.
So thi sinh dang ky theo hoc CKNN c6
d4u hiéu kha quan v6i sb luong binh quan
khoang 50- 60 sinh vién/nam.
Vi thyce trang nhu trén, rd rang nganh co
khi nong nghiép trong thoi glan gan day
va hién tai chua dap trng nhu céu cén thiét
nham thiic day nganh nong nghlep phat
trién. Co gi61 hoa la xu hudng tat yéu cua nén
san xuat nong nghiép hang hoa quy mo 16n.
Téai co cau nga‘lnh no6ng nghi¢p can phai dugc
day manh va phat trién theo hudng Nong
nghi¢p thong minh.

III. NONG NGHIEP THONG MINH
VA LQI ICH

1. Nong nghlep thong minh la gi?

Thuatngtr nong nghiép (NN ) thong minh
dé cap dén viéc st dung cac cong nghé maéi
cua cudc cach mang cong nghiép 1an thir
tu vao cac linh vyc nong nghiép va chan
nudi gia stc trong trang trai nhu Internet of
Things, cam bién (sensor), hé thong dinh vi
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(GPS), robot va tri tué nhan tao (Al), Big
data. B Nong — Lam -Thuy san Nhat Ban
dinh nghla nong nghiép thong minh: “ Nong
nghlep moi cho phép sin Xudt san pham
chdt lurong cao va tiét kiém lao dong bang
cach siz dung c&c cong nghé tién tien nhur
cdng nghé robot va Cong nghé thong tin &
Truyén thdng” . Nong nghlep thong minh
la mot thuat ngtr kha mai va phan 16n nong
dan chua biét chinh xéc nhiing gi thudc
NN thong minh. Mgt cach tong quat, nong
nghiép thong minh bao gom NN chinh xac;

Robot NN; va “Nha may Xanh”. Cac cong
nghé can duoc sur dung trong nong ngh1ep
thong minh bao gom cong nghe Tud1 nude
va cung cap dinh dudng cay trong chinh
xac; Quan ly va klem soat khi hiu trong
nha kinh; Cam bién céc chi s6 vé dét, nudc,

anh sang, 4o am, quan ly nhiét do; Robot
nong nghlep, He thong lién lac — dua trén
két n6i di dong; Nén | tang phan tich va t6i
uu hoa; Nén tang phan mém cua Hé thong
dinh Vi - GPS, v¢€ tinh, v.v.

Muc ti€u cuoi cung cua NN thong minh
la tang s0 luong va chat lugng san Xut
hang hoa cta nén san xuat nong nghlep,
tan dung t6i da nguon tal nguyén va giam
thleu tac dong dén moi truong, dong thoi
t6i wu hoa viée st dung lao dong cua con
nguoi [4].

Lo1 ich cua viéc trién khai cong nghe
trong san Xuat nong nghiép va chan nudi
gia suc s€ gilp giai quyet co ban van dé an
ninh luong thyc thuc pham trén toan thé
glOl mot cach bén Vung va xanh. Dong thoi
g1up tiét kiém nudc, nang lu’ong Va’ nhan
cong, giam bénh cay va tang nang suat nho
hé thong tudi, bon phan va kiém soat khi
hau chinh xac [4] Thuyc té thyc nghiém mot
du 4n ung dung cong ngh¢ thong minh vao
san xuat NN (hoa hong) dE} gitp giam tiéu
thy nang luong hon 30% gom dién, gas, va
nhién li€u; tiéu thu it phan bon hon 20%,
nang suat cay trong tang 20% nho giam
bénh trén cdy trong; giam 30% nguon nhan
luc sur dung; Lot tic dau tu tang va thu hoi
von nhanh trong nhirg nam dau tién [5].

IV. MOT SO GIAI PHAP VA KIEN
NGHI PHAT TRIEN CGH THEO
HUONG NN THONG MINH
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Cong tac co gidi hoéa trong san xuét
nong nghiép la budc dot pha quan trong
nham day nhanh t6c 6 cong nghiép hoa,
hién dai hoa trong san xuat nong nghiép.
Viéc tai co cau nganh nong nghi¢p khong
thé thanh Cong va mang lai hiéu qua néu
cong, tac co gioi hoa khong dwoc xem xét
va dau tu phat trién theo dinh hudng phu
hop va thyc té. Mgt s6 gidi phap phat trién
CGHNN theo huéng thong minh can thuc
hién gom [6]:

1. Giai quyet tét hai van dé co ban
tac dong den trinh d¢ CGH: Ruong dat
manh mun va sy ngheo khé cua nong
dan [7].

Két qua diéu tra ho gia dinh ¢ nong thon
cho thay, binh quan mdi ho canh tac ndong
nghlep c6 khoang 4,6 méanh. Dong bang
song Hong (PBSH) 14 noi rudng dat manh
mun nhat, trung binh 8,6 thua/hd ndng
nghiép. PBSCL 14 noi c6 dién tich dat nong
nghiép cao nhat thi binh quan moi ho cling
chua dén 1 ha/hg. Tinh trang ruong dat qua
manh mun, nho 1¢ dang 1a yéu t6 gay can tr&
viéc ap dung co gidi hoa trong nong nghiép,
dac biét 1a khau canh tac, cung cap nudc. .
Do vay, can trién khai quy hoach va chuyen
dich co cAu san xuét nong nghiép nham hinh
thanh cic Vung san xuat tap trung, chuyen
canh, gan voi cong nghi¢p ché bien va thi
truong tiéu thy. Thuc hién chu truong don
dién, doi thu:a chuyen d01 rudng dat xay
du’ng hé thong du:ong ndi dong du diéu kién
dé dua cac loal may moc hién dai vao dong
rudng dé co diéu kién san xuit tip trung phu
hop véi co gioi hoa.

Van dé thir hai 1a sy ngheo kho ctia nong
dan. Thyc tién da chu’ng minh trén toan thé
gioi rang phat trién va ung dung co gidi
hoa khi nguf0’1 cha thé cta san xuat nong
nghlep la nong dan co du tin dung dé dau
tr may moc, va rudng dat véi kich thude
pha1 phu hop cho sy lam viéc cua may
moc. Co gidi hoa phat trién pha1 trén nén
tang sy thinh vuong cua nha nong, luc 4o
CGH s¢€ phat trién nhu la quy luat khach
quan. Dong thoi chinh sach tin dung hop
1y s¢ tac dong tuong ho .giip ndng dan phat
trién va glau co. bé day nhanh toc do co
gi6i hoa, néng dan can hon nita sy hd tro

tir phia nha nude va tag diéu kién dé ngudi
néng dan quyét dinh dau tu cho minh mét
cach hi¢u qua.

2. Xay dlrng chinh sach quoc gia vé
ché tao va phat | trién may nong nghiép
phuc vu san Xuét thong minh.

- Nha nudc can hd trg manh mé bang
cac chinh sach phu hop nhu tin dung, thué,
dao tao nhan luc cho cac co so ché tao may
noéng nghiép hién c6 dé nang cép cong
ngh¢, dac bi¢t trong cong tac nghién cuu
vat liéu, luyén kim, dlc, cong nghiép phu
tro nhu nhu:a €cao Ssu. Bong thoi day manh
tich hop didu khién s6, cam bién, dir liéu
lon va dién toan dam may, robot vao h¢
théng may canh tac cy trong, chudng trai
chdn nuoi.

- Thuc hién va day manh nghién cly
ung dung dé phat trién doanh ngh1ep ché
tao may nong nghiép trong nudc. Day la
giai phap bén ving va tu chu trong viéc
phat trién co gidi héa nong nghiép. Trong
viéc ché tao may moc phuc vu nong
nghi¢p, néu cac chinh sach nhap khau va
thué khong phu hgp s€ day gid thanh may
cua Viét Nam cheé tao doi 1én rat cao, kho
canh tranh.

3. Cian xay dung chinh sich tong thé
vé dao tao nganh CKNN

Nganh co khi phuc vu nong nghiép va
nong thon 1a mot nganh it hap dan (lu:o‘ng
khong cao, lam vi¢c cuc nhoc, hoc tap vat
va...). San Xuat néng nghlep h1en nay \(
su chuyén dich co cau kinh t& va _cong
nghi¢p hoa nhanh sé dbi mat véi thiéu hut
lao dong tram trong. Loi giai 1a phai tién
hanh co gi6i hoa theo huéng thong minh.
Vi vay can phai chi trong dao tao ky thuat
vién va k¥ su cho toan nganh thich ung
vO1 san xuat thong minh. Mot chinh sach
hoc bong hop ly tir ngan sach thong qua
diéu tiét chung tur nhiéu nguén khac nhau
& tam vi mo cua quoc g1a la het suc can
thiét. Pong thoi nha nudc cling can c6 cac
chinh sach phu hop dé thu hit sinh vién cho
nganh co khi giong nhu da lam vdi nganh
su pham. Bai hoc tir nong nghlep Nhat Ban
V61 tudi binh quan lam nong nghlep la 65
va may kéo pha1 hoat dong bang robot thay
cho nguoi véi chi ph1 khé cao 1a mgt minh
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chimg cho thiéu hut nghiém trong nhan lyc
lam CKNN ¢ cap vi mo.

Co6 chinh sach va quy dinh trong viéc
tang cuong lién két 4 nha (nha nudc, nha
nong, nha doanh nghiép, nha khoa hoc)
trong dao tao nhan lyc phat trlen NN
thong minh. Xay dung chinh sach dong bo
vé dao tao ngudn nhéan lyc co chat luong
dap tng myc tiéu thyc hién nén SX Nong
nghi¢p thong minh. Pay manh cong tac
dinh huéng nghé nghiép va tu van huong
ngh|ep cho hoc sinh sinh vién. Phan 16n
cong tac hudng nghlop cho hoc sinh chua
duoc quan tam dung mtc. Cong tac huong
nghiép va tu van ho tro sinh vién can duoc
trién khai dong bd & cac truong DH dong
bo dé phat trién nhan lyc cho nganh CKNN
hién dai. Can xac lap lai danh muc dao tao
cap IV thu¢c hé thong nganh dio tao cla
quoc gia cho nganh CKNN.

4. Day manh cong tac nghién ciru, tw
van va dich vu ky thuat nganh CKNN

Dau tu chiéu siu cho nghién ctru thuc
hién SXNN thong minh dong bo cho mot
sO cay trong chu lyc cua vung gom: cay
mia, cay khoai my, cay bap, cay cao su, cay
sau riéng va cay diéu theo hudng Nong trai
thong minh (smart farm)

T6 chirc va tai cau trac lai hé thong
cac Vién, Trung tam nghién ciu va d;ch
vu k¥ thuat ndng nghi¢p tai cdc vung san
xudt nong nghiép trong diém nhu DBSCL,
Mlen dong Nam b0, Tay Nguyen Dong
bang Song Hong dé vira dap tmg yeu cau
cua cong cudc cong nghiép hoa nong thon
theo hudng hién dai, vira 1a noi lam viéc
cho cac k¥ su va nhiing ngu’oi lam cong tac
co gioi hoa phat huy tai nang, dich vu k¥
thuat va dam mé sang tao.

V. KET LUAN
Co gidi hoa (CGH) nong nghiép theo
hudng san xuat thong minh la nhu cau tat
y€u cua tién trinh cong nghiép hoda va hién
dai héa nong nghi¢p va nong thon. Nam
2045 nudc ta co ban s¢ tro thanh mot nude
cong nghiep hién dai nhu nghi quyét cua
bang va vi vay CGH phal di trudc mot
budc. Mot trong nhitng yeu t6 quan trong
dé CGH thanh cong lacosé ha tang nganh,
t6 chirc san xuét, va chat luong ngudn nhan

luc cua nganh CKNN. Nén nong nghlep
Viét Nam s¢€ khong thé hoi nhap va co gia
tr1 gia tang cao néu khong day manh Co
gid1 héa NN theo hudng san xuit Nong
nghiép thong minh. Do vay, tap trung nang
cao nang lyc nganh CK va chat lugng
dao tao nhan lyc phuc vu co gidi hoa NN
huéng dén nén SX Nong nghlep thong
minh 1a nhiém vu rat quan trong va het stre
can thiét. Bai bao da dé cap nhu’ng van dé
co ban va dé xuit nhu’ng gidi phap phat
trién nganh theo huéng nong nghlep thong
minh. Rat mong sy quan tam va thdo luén
cua doc gia, chuyen gia, nha gido, nguoi
noéng dan a6 nganh CKNN Vi¢t Nam phat
trién bén virng.
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NHUNG CAM NGHI VE KHOA CO KHi CONG NGHE TU CONG PONG
QUOC TE
(GS.TS. Nguyén Huy Bich, Khoa CKCN djch va bién tdp tir ban goc tieng Anh)
-!u._ E Mang lwéi Nong nghiép, Thuc pham va Ning lwong bén

> virng viung chiau A — Thai Binh Duwong (SAFE Network) va

*....::..:‘:‘_",2" Dai hoc Andalas, Indonesia

Vi niémwui vo bo bén va cam giac vinh di sAu sic, toi xin dwoc hoi tweng lai méi quan
hé hop tac lau dai giira trurong t6i, Khoa Cong nghé Néng nghiép, Pai hoc Andalas
(Indonesia), va Khoa Co khi Cong nghé (FET), Pai hoc Néng Lam (NLU) Thanh phé Ho Chi
Minh, Viét Nam. La ciu Trueong khoa Néng nghiép tai Pai hoc Andalas, va nay 1a mgt dong
nghiép hoc thugt, t6i da cé vinh dir diroc chung kién tdn met nhiing né lwc dang ghi nhdn va
sir cong hién cia FET.

Céc chiong trinh trao déi sinh vién cia chung talanén tang cho s hop tac cua chang ta.
Chang khong chi don thuan 1a trao dsi kién thirc, ma con la cau noi cia tinh hizu nghi, s
hiéu biét va ton trong lan nhau, lam phong ph thém cugc song cia sinh vién va cing cé moi
guan hé hoc thugt gisra cac truong dai hoc cua ching ta.

Tai cing vO clng ngwong mg vai tro cua FET trong viée té chizc mot trong nhizng hgi nghi
qUOc té ciia Mang ludi SAFE tai Thanh pho Ho Chi Minh. S kién nay 1a minh ching cho
chdt luong hoc thudt xudt sic, tinh than néng hdu, than thién va nang luc to chirc an tuong
cua FET. R rang FET ladon vi tién phong trong viéc thlic ddy doi thogi toan cau vé cac van
dé quan trong trong |inh virc thiee pham, néng nghiép va nang luong bén vieng. Thanh cong
nay phan anh tryec tiép tam nhin 18nh dgo cia Gido sie Nguyén Huy Bich. Sy tdn tam va
phuong phap tiép cdn toan dién ciza dng véi tur cach |a cuu Trueong khoa khong chi dan dat
FET huwéng dén sw Xudt sic trong hoc thugt ma con truyén cam hizng cho mgt nén van hoéa
déi méi va hop téc lan téa khdap khu viec.

Nhan dip ky niém 60 nam thanh 1dp vao thang 11 ndm 2025, tdi hoan toan tin tieéng rang
FET s tiép tuc 1a ngon hdi dang cia sy déi méi va nguon cam huing. Toi tran trong FET va
mong doi s hop téc lién tuc cia chiing ta trong nhiéu namtéi.

Tran trong,

Thay mat Mang luoi SAFE-Network

o

- Ty

f ._t,n:l I savisar Sanr

Uil Fac gl Croondrmans. S5APESCS

GS.TSNovizar Nazir ,
Dieu phoi vién khu vieec Chau A - Thai Binh Duong, SAFE2025

F5 ARSI

Ksas Forean Society fer Agricaltural Machinery
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Hdi May Nong nghiép Han Qudc va Pai hoc Sunchon

Xin chuc mezng ky ni¢gm 60 nam thanh lgp Khoa Co khi Cong nghé (FET), Pai hoc Nong
Lam TP.HCM.

TG danh gia cao khong chi sir hop tac giira Hoi Co Khi Nong Nghiép Viét Nam (VSAGE)
va KSAM ma con ca nhizng né luc tdn tam cua Khoa Co khi Cong nghé, NLU (FET) trong
viéc phat trién Co gigi hda ndng nghi¢p tai khu virc ndng thon.

TOi rat an twong véi cac bai thuyét trinh cua FET Vé co gdi hda Viét Namtai héi thao quac
té vé may maéc nbng nghi¢p nam 2019 duroc t6 chic tai Han Qudc.

Gan day, FET nhan mgnh sy can thiét cia cdng nghé néng nghiép thdng minh doi Voi sy
phét trién ndng nghi¢p Viet Nam, dac bi¢t la ndng nghi¢p viing Péng bang sdng Ciru Long.
T6i hoan toan dong y véi quan diém cua FET vé viéc ap dung cong nghé ndng nghiép théng
minh tai Viét Nam dé nang cao nang lic san xuat ndng nghiép théng qua cac cong nghé tién
tién, chu yéu bao gom cong nghé ki thugt co khi tich hop véi cong nghé thong tin.

Mgt lan niza, toi xin chiic mimng ky niém 60 nam thanh Idp FET.

Tran trong.

TLEYy
GS.TS. Hyuck Joo Kim

Chu tich Hi¢p héi May méc Nong nghi¢p Han Qudc
Giéo sir Dai hoc Qudéc gia Sunchon, Han Qudc

‘@V’ﬁ}ﬁ-’ﬁm%
NMational Ceniral Universiny

Pai hoc Qudc gia Trung wong, Pai Loan

Thay mdt Pai hoc Quéc gia Trung wong, Pai Loan, tdi xin gii loi chlic mieng nong nhiét
nhat d@én Khoa Co khi Cong nghé (FET), Pai hoc Néng Lam TPHCM, nhan dip ky niém 60
nam thanh 1dp. Trong sau thdp ky qua, FET khong chi thiic ddy s xuat sic trong hoc thugt
ma con dong gop dang ké vao sy phét trién tri thirc, doi méi sang tao va phét trién cong dong.

La mét truong dai hoc hang dau vé gido duc va nghién cizu tai Dai Loan, Pai hoc Quac
ldp Trung wong da hop tac vdi Pai hoc Nong Lam, dac biét |a Khoa Co khi Cong nghé (FET),
trong nhiéu thap ky qua nham thlc day gido duc dai hoc, trao déi sinh vién va hop tac nghién
cuu. Chung toi rat an tuwong truéc s nhi¢t tinh cuza giang vién va cac nha nghién ciru cua
FET, va rat hai 1ong véi nhing két qud tot dep ma ching ta g4 cuing nhau dat duroc trong
nhizng nam qua.

Nhan dip ky niem s ki¢n trong dai nay, chiing téi xin chic mung nhizng thanh twu cia quy
Vi VA mong muan tiép tuc tang cuwong hop tac hudng téi mot twong lai tioi sang hon. Xin chtic
merng 60 nam thanh tzu va cau chic 60 nam tiép theo s2 con phi thirong hon niza.

Weshe e Mo

GS.TS. Hsieh-Lung Hsu o ,

Cuu Pho Hiéu trurang phu trach Quan hé Quoc té cua Dai hoc Quoc gia Trung wong Dai
Loan (NCU)
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6t Vién nghién ctru lua gao IRRI

Kinh gii cac ban Khoa Co khi Cong nghé (FET) thugc Dai hoc Néng Lam, Thanh pho Ho
Chi Minh. Nam nay, cac ban dang ky ni¢gm 60 nam thanh ldp Khoa.

Lan dau tién téi tiép xtc véi FET, khi d6 truong dai hoc ndy co tén 1a UAF (Pai hoc Néng
Lam), 1a vao nam 1990 théng qua Tién s Phan Hiéu Hién, lic d6 dang 1a nghién cizu sinh
Tién s tai Viéen Nghién ciru Lla gao Quoc té (IRRI) ¢ Philippines.....

Tiép theo 1a hon 30 nam hop tac day hirng khai va hiéu qud giza UAF, sau ndy doi tén
thanh NLU, Pai hoc Hohenheim -Biic (UOH), va IRRI, cling nhiéu dsi tac nghién cizu va
khuyén ndng qusc gia tir Viét Nam, Indonesia, Thai Lan, Campuchia, Lao, Myanmar va
Philippines. Trong thoi gian ndy, tdi ciing da xay ding diroc nhiéu moi quan hé chuyén mon
va ca nhan véi nhiéu nhan vién NLU va cac nha khoa hoc, nha hoach dinh chinh sach lién
quan tzr Viet Nam. Ho qué nhiéu dé co thé liét ké hét, nhung toi chi mudn dé cdp dén Tién st
Nguyén Thanh Nghi, nguoi @ hoan thanh chuwong trinh Tién st tai Philippines truéc khi tré
thanh trirong bg mon ¢ FET, va Tién st Nguyén Vdan Hung, nguoi da 1anh dao hop phan Viét
Nam trong cac duw an do ADB tai tro truegc khi 6ng nhan co hoi lamviéc tai IRRI.....

Piéu néi bdt doi véi chiing toi tai IRRI 1a vai trd ciza NLU trong viéc chuyén giao cong
nghé, da diroc 1rng dung thanh cong tai Viét Nam, sang cac nugc khéc. Vi du, may sdy tinh vi
ngang cua Viét Nam da duoc cac nha khoa hoc NLU gidi thiéu va thuirong mai hda thanh cong
tai Campuchia, Myanmar, Indonesia va Philippines thong qua mang ludi ma cac du an IRRI-
NLU cung cap.

Khoa Co khi Cong nghé (FET) dang ky niém 60 nam thanh Idp va cac ban c6 thé tw hao
vé nhirng thanh twu cia minh. Mgt niza thoi gian do, toi @& tham gia cling cac giang vién
trong nhiéu du an khéac nhau va duwroc dong hanh mgt phan trong hanh trinh cia cac ban.
Thdt phdn khai va vui mirng khi ching kién si tién bg va anh huéng ciia cac ban. Téi ciing
da két ban dwroc véi nhiéu nguoi tai NLU va tai Viét Nam nho su hop téc ciia ching ta. Toi
xin chlc tat ca cac ban mgt 1 ky niémvui vé va thém 60 nam nghién cizu va phét trién thanh
cong Vi loi ich cua nbng dan va nganh ndng nghiép Viét Nam.

u&m/yﬁf

Tién si Ky thugt Nong nghi¢p Martin Gummert
Co van Cao cdp - Nang cap Chuoi Gia tri Bén ving,
Cueu sinh vién: Vién Nghién ciru Lua gao Quoc té (IRRI), Los Bafios, Laguna, Philippines
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Dai hoc Ruse “Angle Kanchev” Bulgaria

Kinh giri quy dong nghiép,

Chuing tdi, thay mgt Ban L&nh dgo va Céng dong Hoc thudt cra Trueong Pai hoc Ruse,
tran trong chic meeng Ky niém 60 nam thanh lgp Khoa Co khi va Cong nghé!

Lé ky niém dang nhé ndy 1a dip dé tir hao, suy ngam va truyén cam hieng. Viéc thanh Idp
va cing co Khoa ciia quy Vi tré thanh mgt bg phdn hang dau vé gido duc va khoa hoc cia
Truong Dai hoc Nong Lam [a mét thanh tuu xing dang duoc ton trong va ghi nhan.

Si dbng gop cua khoa trong viéc dao tao chuyén gia cao cap, phét trién nghién cizu khoa
hoc va hep tac quéc té cd y nghia lén doi véi cong dong hoc thudt Viét Nam.

Chuing t6i bay té s hai 1ong véi moi quan hé hep téac giza hai don vi. Tai Dai hoc Ruse,
chlng tdi tin twdng rang truwong sé tiép tuc md réng trén tinh than hizu nghi, tén trong lan
nhau va hop tac hiéu qua.

Mgt lan niza chiic mieng quy vi nhan ngay ky niém dang nhé, chiing ti chlc toan thé can
bé giang vién, sinh vién va nhan vién cua khoa sirc khoe, 1ong can dam va thanh cong hon
nira trong sir mang cao Ca cua quy Vi!

PGS.TS. DESISLAVA ATANASOVA, HIEU TRUONG D4l HOC RUSE

VIEN SI, GIAO SUHRISTO BELOEV, CHU T/CH HOI PONG P4l HOC RUSE
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THU CHUC MUNG

Thetre girf Ban chu nhidm Khoa, giang vién, vién
Cinng Kot Corhd Cdng wghvg. trocomg By’ hpe Nemgr Lédmi
Tiedeh phdd K Chi Minh!

Mhin dip Khoa Co khi Coag nghé, Truimg Dai hec Néng

|im Thanh phi Ho Chi Minh long trong t6 chire ky nigm

VIKYNOEVINAPPRO 5 nim ngiy truyén théag (19/11/1965 - 19/11/2025),

Cing 1y VIKYNO&VINAPPRO xin gii dén Quy Thily C6,

dc thé I:u; cin b, piang vidn, o sinh vién vi sinh vién e chic mimg ndng nhigt va trin
rong nidr,

Trong sudt ching duimg 60 ndm hinh thinh vi phét trign, Khoa Co khi Céng nghé
A kg ngimg khing dinh vai tré [ mét don vi die tgo, nghién ciu, va chuyén gino cng
nghé hing dau trong Tinh vire Co kb Nong nghidp, déag gdp quan trong trong s nghidp
Cang nghiép hia — Hién dai hda ning nghifp nong thén.
K.héng chi dimg lgi &rcéng e dio tgo truyén dat kién thire vi k¥ niing chuyén mén,
Khoa Cor khi Céing nghd, con 13 noi khéi diu cho nhiimg wie mo, I oxmg, dao dienghe
nghiép wi timh thin trich nhigm xi hii cho ban thé h ki sar. Ming cac h'u:!.ﬂn llmng “tikm
sir tromg dao™ v sit ménh “rdng nae™ cao quy cia Quy thily o qua nhidy thé hé,

Cng ty VIKYNOEVINAPPRO v cimg tr hde véd mdi lién kit hop tie v Khoa
Cor khi Cang nghg trong cdng tie dio tgo thire hinh, nghién et khoa hoc va chuyén giso
cﬁng_ ngh. Sir déng hinh \.-l gitip dd e Khoa co khi Chng nghé wiri chung tfi <2 Hép me
i cdu ndi qua.n rong dé g&n iri thire khoa hoe vao thue tign sin xu.i:l.. gop phin ning cao
chil g gido dus cime nher dbi me sing too trong finh vuc sin xmiil cor khi nong nghigp.

~ Mhin dip trgng dai ndy, Cong ty VIKYNO&YINAPPRO xin géi 190 tri dn sdu 5_il:
dén CQud thily ¢ Kinh ehie Cud ﬂﬁ:r o sipe Khbe. Clade Khon oo kil ngdy clng phat trican
heén vimg vi git hii nhidu thimh tyu o lem hom trong tiromg Lai

Trin trong.

u.'-'w- AT, Y

.h BLIES NAM
e
L2
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THU CHUC MUNG

Thelrs gebi edde Thidy, Cib Khawa Cor ki Ciing nghy, tnedvg
Exri hpe Newrg Libm Thike pivedl Hé Chil ik

Thay mfit Coag ty C6 phitn Co khi Ché o miy Long An,
B xin gdi 1od chisc mimg ndng nhifét ohit dén 1odn thé
Thiy, C6, Vién chirc &8 vii dang cong tic 1gi Khoa nhin
dip k¥ nidm 60 plim ngiy Truyen théng cis Khoa Co khi
Céng nghf {19711/1965 - 19/11/2025)

Trong nhimg nam qua, Cor khi Nong nghigp Vigt Nam da phit tridn manh me, nganh Cor
Khi &8l chis cdng nghé, thayy thé toan b thié bj ché hién lin geo nhip khiu bimg chinh

it B elis Vidt Mom,

Nhimg thanh tru trén, c6 sy gop phiin khimg nho cia ¢ic k9 s Co khi do Khoa Co kb
diwo e, cic kY =i niy &4 dong gop ding ké vio nhimg thinh 1w chung cda sin xudt ning

nghigp Yidt Mam.

Thay mat, Cong ty C& phin Co khi Ché tao miy Long An mt lin nita xin chilc mimg
thamh Bey hoat dimg 60 abm cds Khoa Co khd Cong nghd, tnrbng Bal ge Mong Lim TP,

Hé Chi Minh

Kinh chic st khoe, hanh phiie v thinh cfing 08n todn thé gidng vién vi vign chice Khoa

Trin tromg,

LONTD AN

“r==Phanh Hai
Phé Tong Gidm dbe
(xisim dae Dhy din
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THU CHUC MUNG

Thin geri ede Thay, Cé Khoa Co ki Cdng nghi. triedme Dai hpe
Ning Lim Thdnh phé H Chi Minh,

Nhén dip k¥ niém 60 ndm ngiy Truyén thng cia Khoa Co khi Cong nghé
(LS11/1965 - 19/11/2025), thay mit Cng ty TNHH MTV Ca khi ndng nghiép Phan
Tén, 13i xin giri Ii chiic mimg ndng nhit nhit dén toin thé cic thé b Thiy, C3,
Vitn chirc 33 va dang cdng tde i Khoa

Nén néng nghiép Viét Mam 43 va dang déng vai trd quan trong trong nén kinh té
qubc gis, gbp phin gilk vitmg an ninh luong thye thye phim trong d6 nganh Co khi
Ning nghigp Vigt Nam di déng gép to lém vio chng cude cing nghiép héa, hidn dai
héa ning nghiép ndng thin. Sy déng gbp cla nginh CKNN khing the khing nbi
dén Khoa Co khi Céng nghé eda tarimg Dai hoc Néng Lim TPHCM. 60 nim qua,
Khoa 4 dio tao hing ngan ki sw, Thac si va Tién s va d3 nghi®n cim phit trién
chuyén giao nhicu tién b k¥ thadt co khi vio sin xut ndng nghiép. Céng ty ching
16i ciing d cing hop tic va nhin dree sir te vén b tro cia khoa trong sin xudt va
phat trién sdn phim.

Thay mdt, Cong ty TNHH MTV Ce khi ndng nghiép Phan Tén xin chiic mimg
Thily €6 vién chirc vi sinh vién Khoa Co khi Céing nghé, truimg Bgi hoc Néng Lim
TP. Ha Chi Minh nhin dip 60 nim xiy dyng vi phit trin.

Trin trgng.
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HOP TAC CHIEN LUUC TOAN DIEN BA BEN: FBU, IELSD
VA TAP CHi CONG NGHIEP NONG THON

BBT
Ngay 09 thang 10 nam 2025, tai Truong Pai hoc Tai Chinh — Ngan hang Ha ndi,
mot sy ki€n mang tinh khoa hoc va chién lugc di dién ra, danh dau bé‘mg viéc ky két
Bién ban Ghi nhé Hop tac toan dién gitta Truong Dai hoc Tai chinh - Ngan hang Ha
Noi (FBU), Vién Phap luat vé Mai truong va Phat trién bén viing (IELSD) cung Tap chi
Cong nghiép Nong thon. Su hop tac chit ché nay, nham tbi uvu héa nang luc cbt 16i cia
mdi bén, hudng toi muc tiéu phat trién bén viing va ning cao chat lugng ngudn nhén luc.
Su hop tac dugc xay
dung trén nguyén tic khoa
hoc, binh déng, va tuan
thu phap luat: FBU dong
vai trd trung tam vé dao
tao va nghién ctru, IELSD
cung cap chuyén mon sau . T :
vé phap luat va phat trién § ] " "_JL & s
bén viing, trong khi Tap . : e
chi Coéng nghiép Nong ___"::'_‘_j'_#__“
thon ddm nhiém chirc nang T TS
truyén thong va phd bién tri :
thirc. Muc dich cuoi cung Lé ky két Bién ban Ghi nhé Hop téc toan dién giira: FBU, IELSD va
Tap chi Céng nghiép Néng thén

s i .
W o EE e “hhu'-ﬂ-"!!ﬂh.il=l'lllﬂi-hqb|-| -

St fad

1a nham giai quyét cac thach
thire lién nganh, tir d6 nang
cao chit luong va tinh tmg
dung thuc tién ctia cac cong
trinh nghién cuu.

1. Phat trién ngudn
nhén lwe va dao tao:

Cac bén s& cung nhau
xay dung va trién khai cac
chién luoc phat trién thi =
truong tuyén sinh cho FBU,
Bén canh do, cac chuyén
gia tur IELSD va Tap chi
Cong nghiép Nong thon s€
tham gia thinh giang, 16ng :
ghép kién thirc thuc tién vé Bai biéu 3 don vi trao doi ngi dung hop tac
phap luat kinh té, tai chinh
xanh, khoa hoc cong nghé
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vao chuong trinh dao tao.

2. Nghién ctru khoa hoc va &rng dung:

Ba don vi s€ déng td chirc cac hoi nghi, hoi thao khoa hoc cép quéc giava quéc té, tap
trung vao cac dé tai vé phat trién bén viing, tai chinh va khoa hoc cong nghé. Cac bén
cung huy dong ngudn lyc chuyén mén thuc hién cac du an va dé tai nghién ctru co gia tri
thuc tién cao, gop phan vao viéc hoach dinh chinh sach va giai quyét cac van dé xa hoi.

3. Truyén théng va pho bién tri thirc:

Tap chi Cong nghiép Nong thon sé€ d(’)ng vai tro truyén thong cho cac hoat dong cua
FBU va cac du an chung. Tap chi s& phd bién cac cong trinh khoa hoc, quang ba thuong
hiéu va nang tAm anh hudng cua cac bén. Dong thoi cac chlen dich truyén théng con gitip
tang cudng nhén thirc cong dong vé cac van dé phat trién bén ving.

Bién ban ghi nhd nay c6 hiéu lyc trong 5 nim, tao co s cho mot mdi quan hé hop
tac l1au dai va 6n dinh. M6 hinh lién két nay hira hen mé ra mgt hudng di maéi cho viée
t61 wu hoa ngudn lyc va thuc day sy phat trién bén vimg trong bdi canh kinh té hién tai.

Chi bo Hoi Co khi nong nghiép Viét Nam tham quan Cong ty co khi Hong Linh
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