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MOT SO KET QUA NGHIEN CUU BO PHAN CAT LA VA NGON MiA
CUA MAY DONG KIEN LA MIA TU HANH

ThS.Nguyen Dirc Long’, TS,Pdu Thé Nhu',
ThS.Nguyén Ngoc Tuan’, ThS. Nguyén Van Thuy!, TS. Ta Hanh’

TOM TAT Nghién ciru nay la két qua ciia dé tai “Nghién ciru thiét ké ché tao may xur
ly phu pham sau thu hoach mia cho cac vung chuyén canh tap trung, quy mo lon”. Muc
tiéu la cdi tién bé phdn thu gom cap lidu cua lién hop may thu gom dong kién rom ty
hanh hién nay cho phu hop voi thu gom dong kién la va ngon mia tren dong. Cach thirc
cai tzen la bo sung bo phan bam, cat la mia, ngon mia dé dam bao dwoc si dong nhdt vé
chiéu dai la va ngon mia trudc khi dua vao buong dong kién. Qua khao nghlem danh
gia, thay rang chiéu dai doan cdt ld va ngon mia khoang 250350 mm dap u’ngyeu cau
cho cap liéu va cuon 16, dam bao cho lién hop may thu gom dong kién lam viéc on dinh,

dat nang sudt 30-40 kién/gio.

Tir khéa: L4 mia, thu gom, dong kién, cat

SOME RESULTS OF RESEARCH ON SUGAR-CANE’S LEAF AND TOP CUT-
TER-PART OF SELF PROPELLED SUGAR - CANE’S LEAF BALER

ABSTRACT: This study is the result of the project: “Research, design and manufacture
a machine for processing of sugarcane’s post-harvest by-products in concentrated and
large-scale farming areas”. The objective is to improve the feed collecting unit of an ex-
isting self-propelled straw baling complex for collecting and baling sugarcane leaves
and tops on field. The improvement method is to add a chopper and a cutter to ensure
the relatively uniformity in length of leaves and cane tops before they are put into a baling
chamber. Through testing and evaluation, it was found that the length of leaves’and cane
tops’ cuts, that is about 250 - 350 mm, meets the requirements of feeding and rolling
batches, and ensures stable working and productivity of the collecting and baling com-
plex to reach 30-40 bales/hour.

Keywords: cane leaves, collected, baled, cut

1. PAT VAN PE

Hién nay luong ]a mia, ngon mia dé lai
trén dong c¢6 mot khoi lu:0‘ng rat 1on (& mirc
quy moé cong nghiép t¢i 15 tdn/ha) va chu
yéu dugc dot di. Viéc thu gom ching s&
dem lai lugng rat 1on nguyén liéu hiru ich
lam chat dot, phan hiru co hay lam thirc an
chan nyoi. N6 khong chi nang cao hi¢u qua
san xuat nong nghlep ma con cé tac dung
bao v¢ moi truong.

Céc thiét bi thu gom, dong kién phu
pham 14 mia trén dong trén thé gisi duoc
ung dung cho cong nghé thu hodch bang
cac lién hop may chat khac. O nudc ta, mot

! Vién Co dién nong nghiép va Cong nghé sau thu hoach
2 Trudng Cao ddng co khi nong nghiép

2

lugng 16n dién tich mia chu yéu van thu
hoach thu cong. V61 nhu cau dong kién 14
mia phu hgp véi di€u kién nudc ta, dé tai
“Nghién ctru thiét ké ché tao may xur 1y phu
pham sau thu hoach mia cho cac vung
chuyén canh tip trung, quy mo 16n” da lya
chon mau may thu gom rom PT-CR57 cua
Cong ty Phan Tan dé thu nghiém va cai
tién cho phu hop dong kién 14, ngon mia
trén dong.

Vi cac ruong mia thu hoach bang tay
hay may thu hoach nguyén cay, than 14 mia
con dai, lan cac than cling, rat dé gay roi
cho cac LHM thu gom dong kién hién nay.
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Qua khao nghiém trén dong cho thay la
mia khi kho ctrng dai téi 1,5 m, khi di vao
budng dong kién voi kich thuéc bé véi
duong kinh buong 500 mm, la va ngon mia
s€ chong vao cac 16 cudn, lam giam kha
ning quay cia khoi 1a va lam tac 4 6 hong
cap. D& may c6 thé lam viéc 6n dinh 14,
ngon mia can phai cat nhd phu hop véi
duong kinh budng dong kién. Qua thu
nghiém trong thyc t¢, khi cat nho 1a, ngon
mia vai chiéu dai dudi 300mm, LHM hoat
dong on dinh. Dé c6 thé sir dung duoc cac
LHM nay can phai cai tién bo phan gom,
cép liéu, dam bao do dai cua 14 mia trudc
khi di vao budng dong kién thich hgp cho
qua trinh ép kién.

II. MUC TIEU, POI TUQNG VA
PHUONG PHAP NGHIEN CUU

L~

2.1. Muc tiéu

Cai tién bo phan thu gom cap liéu cua
LHM thu gom dong kién 14 mia dam bao
qua trinh lam vi¢c on dinh.

2.2. boi tugng nghién ctiu

D01 tuong nghién clru 1a bo phan cat 14
mia, dong thoi thay thé bo phan van chuyén
14 mia tir dau vo téi budng dong kién.

So d6 két cau cua bd phan van chuyén
14 mia cua may thu gom rom nguyén ban
duogc the hién ¢ hinh 1. Gom c6 céc tay vo
(1) vo vét liéu vao budng, nho thanh cao
trén bang tai cao (2) van chuyén vat liéu téi
b0 phan sao cap (3) va gat vao budéng dong
kién (4).

Vat liéu nghién ctru 1a 14 mia kho sau
khi thu hoach bang tay v&i chiéu dai trung
binh 1,5m dugc thong ké trong thyc té.

Hinhl. So dé ciia bo phdn van chuyén rom ciia LHM thu gom rom

2.3. Phuong phap nghién ciru

Két hop nghién ctru 1y thuyét va thuc
nghiém, thira ké cac két qua nghién ciru cac
nguyén 1y bam, cit trong va ngoai nudc.
Trén co s6 lya chon nguyén 1y va két ciu,
vat liéu thiét ké phan co khi thiét bi, thi
nghiém xac dinh céc thong s6 nhu toc do
tréng bam, chiéu dai doan bam ...

Phuong phép xtr 1y s6 liéu: Xac suat
théng ké (bang sb liéu thi nghiém, do thi),
phan mém lap trinh xir 1y s6 liéu trén may
tinh.

Phuong phap su dung dung cu thi
nghiém, do dac.

Phuong phap thiét ké 3D bing cac
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phan mém nhu Autocad, Autodesk Inven-
tor. Sau d6 cac ban v& thiét ké duoc dua ra
ché tao va thir nghiém.

III. KET QUA VA THAO LUAN

3.1. Lwa chon nguyén ly hoat dong
cia may

Hién c6 nhiéu nguyén ly, két cau cua
cac by phan bam cat cac vat liéu nong
nghiép nhu dang bam dia, bam tréng. ..

Véi két cau cua budng van chuyén 1a
v6i bé rong cua budng 16n, trong khi d6
chiéu cao nho nguyén 1y bam dia 14 khong
phu hop vi khong thé bé tri mot cach hop
1y trén may.

Nguyén 1y bam tréng phu hop voi két

3
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ciu ctia bo phan cap liéu. Hién cac tréng
bam thuong duoc lip 2 loai dao: Dao thing
va dao cong.

Cac loai dao cong tao ra dugc goc cit
truot nham giam chi phi nang luong, dic
biét 1a phan bd tai déu hon trong qué trinh
cit. Tuy nhién céc loai dao cong khé ché
tao va kho mai sic sau khi bi cun.

Cac loai dao théng d& ché tao va dé
mai sic nhung, khi 1am viéc khong c6 goc
cit truot va dic biét la xung luc cat rat 1on
cung mot thoi diém.

D3 c6 nghién ctru dé thay thé dao cong
bang nhiéu dao thang ngan hon ma van
dam bao goc cit truot va phan bd deu hon
xung luc cat [4]. Tuy nhién két cau trong
bam phtc tap va viéc diéu chinh khe ho
dao rat kho khan va mat nhiéu thoi gian.

V& phuong phap cét vo1 cac loai vat
liéu cung, c6 kep chac can thiét bé tri ludi
dao phai c6 goc cat sau duong dé khong ty
1€n 16p vat liéu chua cit tao ra luc can 16n
va qua trinh cat 6n dinh. Tuy nhién voi cac
vat liéu mém nhu 1a mia c6 thé st dung
phuong phap cit bd ma khong lam tang lyc
cit do 10’p vat lidu chua cét ¢ thé bién
dang dé dang.

Véi phan tich trén ching t61 da chon
mot phuong an giai quyét duge cac nhugce
diém trén cua phuong phéap cit trong véi
lira chon dao thang tinh va trong bam c6
thanh ké dong.

So d6 bo phan cit 14 mia duoc thé hién
trén hinh 2. B§ phan cit 14 mia bao gém
trong cat (1) 1a 6ng tru c6 gan cac canh cit
(2) hinh vit xoan nham tao ra goc cat truot
va phan b6 déu lyc cit theo thoi gian. Dao
ké (5) duoc bat vao day thung (6) V01 mot
goc phu hop nhim dam bao goc cit va su
dich chuyen vat liéu cét truot trén mat dao
trude khi cit. Bo phan cap liéu 1a 16 cip
lidu (3) ¢6 cac canh cap licu (4) dé tang kha

nang vo la.

3.2. Tinh toan thiét ké ciac bd phén
chinh

So db bo phan cat 14 mia duoc thé
nhién trén hinh 2.

Hinh 2. So' d6 b phdn cdt ld mia.
1. Trong cit;
2. Cénh cit;
3. L6 cap lidu;
4. Canh cép liu;
5. Dao k¢;
6. bay thung.

3.2.1. Thiét ké bé phin dao ciit

a) Goc dat dao

Goc dat dao phai dam bao vat li¢u co
thé truot trén bé mat trude va di vao phan
tréng cat do d6 goc dat phai thoa man diéu
kién truot nham khong gy nén Un tic
trude dao cat [1]:

V< 900 — @,

Trong do: ¢ la goc ma sat cta vat ligu

14 mia v6i thép; @ =25° .
v 1a gbc tao bdi mat trude cua ludi

dao va phuong cia cay mia khi dua vao.

b) Géc cdt truée va go'c cdt sau

Goc cat tru’O’c va goc cit sau 1a goc tao
boi van toc cat vaoi mat trudc va mat sau
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ctia dao cat. Nhu trén so d6 hinh 1, goc cat
trudce va goc cit sau phu thudc ngoai goc y
con phu thudce vao vi tri cia dinh ludi cit.
Pé giam luc cit can c6 goc cat nho, tuy
nhién khi géc cat nho chiéu cao dinh giao
so vo1 day thung s€ tdng 1€n, lam gan tré
dong vat liéu di vao.

Trén phan mém Autodesk inventor
chung t61 da lya chon thiét ké duoc céac gbc
dat cac gia tri nhu trén hinh 2.

- Goc tao boi mat cét trude cua ludi
dao va day thung: 80°;

- Go6c tao bd1 mat trudce cua ludi dao
va phuong cua cdy mia khi dua vao:
1=58,61°;

- Goc cat sau: 31,87°

- Géc cét trude: 51,87°.

- Chiéu cao dinh dao so véi day thung:
130 mm

3.2.2. Thiét ké by phdn trong cat

Trong cat duoc thé hién trén hinh 2.
B6 phan lam viéc cua tréng cat 1a cac canh
cat bo tri theo duong canh vit nham giam
thiéu xung lyc khi cat.

Goc nghiéng cua canh cit (2) 16n s&
tang thoi gian cit cta 10p 14 mia khi di qua
dao ké (3) va lam giam xung luc khi cit,
nhung khi dé goc kep vat li€u sé tang lén.
Diéu kién d¢ canh cit lam viéc 6n dinh la:

- Vit liéu duoc kep khong truot gitra
canh cét va dao;

- Vat liéu khong trugt ngang khi bi
canh cit day ra ngoai.

, Diéu kién cua kep cit giita dao va canh
cat la ; B <20, ’

bicu kién vat li¢u cat khong bi truot
ngangla f<g,

Nhu vay diéu kién chung dé canh cit
lam vigc on dinh la g < @,

Goc kep vat liéu chinh 1a gbc nghiéng

TAP CHi CONG NGHIEP NONG THON SO 46

ctia dudng dinh canh cit so v6i canh ludi
dao hay duong tdm cua tréng cat.

Goc nghiéng cua duong dinh canh ct
s0 voi tryc trong duoc tinh bang cong thic

P = 7 _ arctan L , rad
2 a.R,

Trong d6: ¢ 1a gbc xoay cua dudong
dinh canh cat trén chiéu dai trong;

Ry, — Ban kinh cua tréng cit; Ry, =200 mm.
Lt — Chiéu dai trong cat; Lt = 700 mm.
nhu vay:

4

%

z_ arctan
2 hay

a.R,

Ll
a<—.tan g,
4
Véi chiéu dai tréng cat Lt = 700 mm;
Ban kinh cua trong cat Ry =200 mm; Goc
ma sat @ =25 ta co:

a < @.tan 25° =1,63 rad = 93°
200

Pé dam ‘tq)éO an toan vi¢c kep ct,
ching ta c6 thé chon o =90° va luc d6 goc
nghiéng ctia duong dinh canh cat s¢ 1a
=24.1°

3.2.3. Tinh todn cdc thong sé dong
hoc cua may

a) Chiéu dai doan cit

Chiéu dai doan cét duoc tinh theo cong
thuc [1], [2]:

_ 60.v,
‘o n,Z,

Trong d6: v, 1a van toc cap cua 1a;

L

ng — tdc d6 cua 16 cép, v/min;
Zy — s6 canh cua 16 cit.
Do qua trinh cép luén ludn bi truot,
van toc cap v, s€ dugc tinh theo cong thirc:
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v, oy R
30

Trong do: n., 1a vén toc cua 16 cap;

R, - ban kinh 16 cap;
k - Hé s6 truot cua cép liéu. k=0,6+0,7
Nhu vay:

L=k . w.D,

n,Z, ,

Trong do: iy —ty sd truyén gitra 16 cét
Valocap, S n

<

X

n,

V(’fi’ké't cau cua thung cap, duong kinh
cua 16 cap va 16 cat dugce chon la D, =400
mm.

Vi chiéu dai cta doan cat L;=300
mm, sd canh cit Zy =3, ty s6 truyen sé la:

L7, _ 3003
Y kx.D, 0,7.7.400

Chung 61 chon 7, = 1 de thur nghiém.
Nhu vay toc do cua trong cat va trong cap
s& bang nhau, van toc cap v.=6,2 m/s.

=1.023

b) Toc d¢ trong cdt va ZO cap

Téc do cua trong cat phy thude vao 2
yéu cau:

+ Tao duoc van tdc tung 14 1én b phan
16 sao dé dua vao budng;

+ Bé day 16p cit trén 1udi dao di nho
dé ra cac xung luc qua 1on.

Véi yéu cau thir nhat, qua thir nghiém
v6i van toc khoang 200 v/min 1a dugc tung
vao khu vuc vo cua 10 sao.

Vi yéu cau thire 2, 46 day cua 16p vat
lidu trén ludi cat dugc tinh qua ning suit
bam

Ning suat bam duoc tinh theo cong

thire:
Q=v. Bhp,

Trong d6: B = 0,7 m la bé rong cia
thung (chiéu dai trong cat);
h= ch’i‘éu cao quy chuén cua 16p 14 &
trén lud1i cat;
Pl - khéi luong thé tich cua 14 mia quy
chuan.
Ning suat lon nhat du tinh cua may la
60 cudn/h. Véi khoi lugng moi cudn 20 kg,
Ning suat dy tinh:
60*20
©=3600

=0,33kg/s

Véi bé rong B = 0,7 m; Khoi luong
riéng cta 14 mia néu quy chuan & trang thai
khong bi nén lugng riéng cua kién p; = 50
kg/m?, bé day quy chuin cta 16p 14 bi cit
la:
h= 0 = 0,33 =0,0022m

v..B.hp, 0,7%0,05*50

=2,2mm
Nhu vay chiéu day 14 da bé dé khong
tao ra xung luc 16n trong qua trinh cit.
Trén hinh 3 1a bo phan cat ngon mia va
la mia dugc lap trén may thu gom rom
trong qua trinh khao nghiém.

Hinh 3. Bé phdn bam, cat ldp trén co cdu
cdp liéu cua may thu gom dong kién.
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Qua céc tinh toén trén ching toi da thiét ké va ché tao bod phan cat 14 vai cac thong

Sé Sau:
TT Tén thong sb Ky hiéu Gia tri

1 | Puong kinh tréng Dy 400 mm
2 | Géc nghiéng canh tréng B 24,1°
3 | Sb canh tréng cit Zy 3
4 | Téc @6 quay Ny 200 min™
5 | Goc nghién dao so véi mat day 80°
6 | Chiéu cao dinh dao so voi mat day 130 mm
7 | Puong kinh tréng cép D, 400 mm
8 | Van téc tréng cép ne 200 min™

Trén co s& cac tinh toan, thiét ké &
trén, da 4p dung cho bo phan thu gom, cap
liéu cua lién hgp may thu gom dong kién.
Khao nghiém lién hgp may & diéu kién
thuc té cho théy chiéu dai doan cét dat
khoang 250- 350 mm, dap tmg yéu cau cho
cﬁp liéu va cudn 16, dam bao cho lién hop
may lam viéc on dinh, nang suat dat
khoang 30-40 cudn/h.

IV. KET LUAN

Trén co so phan tich cac yéu ciu vé
bam 14 mia cho viéc thu gom dong kién va
cac nguyén 1y bam cit, dd chon duoc
nguyén 1y cat pht hop, don gian dé ché tao
va bao dudng.

D3 tinh toan duogc cac thong sd quan
trong, 1am co s¢ cho viéc thiét ké, ché tao
bd phan bim cét 14 mia phu hop véi yéu
cau dong kién.

ba khao nghi¢m b phan cat ngon mia
va 14 mia trén may thu gom dong ki¢n 14
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mia va cho thay chiéu dai doan cat khoang
250 — 350 mm. Bo phan cit va may thu
gom déng kién lam viéc 6n dinh.
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KET QUA KHAO NGHIEM XE CHUA CHAY RUNG DA NANG
THUONG HIEU VIET NAM

PGS.TS. Vii Khdc Bay'

TOM TAT

O viét nam hang nam da xay ra hang tram vu chdy ru’ng, lam mat di hang tram
ngan ha rirng, song cdc thiét bi chita chdy rirg con han ché. Bé ddp g nhu cdu ve
thiét bi chuyén dung chita chdy rirmg, Bé khoa hoc va Cong nghé giao cho Cong ty cé
phd‘n thiét bi chuyén dung Viét Nam thuc hién du an: “HO tro thwong mai hoa ché tao
ché tao mét sé thiét bi chuyén dung chita chay rung thuwong hiéu Viét Nam”, mad s0
TTKHCN.DA.02-20, két qua cua dw an da hoan thién thiét ké ché tao ra xe chira chay
rieng da néng thirong hiéu Viét Nam. Bé danh gia kha ndng hoat déng cia thiét bi ciing
nhu xac dinh dwoc cac thong 56 ky thudt cua xe, dy an da tién hanh khao nghiém trong
thuee té. Két qua khdo nghiém cho thdy xe c6 kha ndng vuot doc cao, di chuyén tot trong
rieng khong cé dwong, on dinh, toc do lam bing cach ly khoanh vimg dam chdy nhanh,
hiéu qua ddp tat dam chdy bang dat cdt cao. Thiét bi da dwoc thuwong mai héa cho don
vi sur dung.
Tiwr khoa: Khao nghiém xe chita chay rirng; xe chita chay rung da nang; lam bang cach
ly; chita chay bang dét cat

THE RESULTS OF TESTINGON FOREST FIRE TRUCKS
MULTIFUNCTION VIETNAMESE BRAND

ABSTRACT

In Vietnam every year, hundreds of forest fires occur, causing the loss of hundreds
of thousands of hectares of forest, but forest fire fighting equipment is still limited. In
order to meet the demand for specialized equipment for forest fire fighting, the Ministry
of Science and Technology assigned Vietnam Specialized Equipment Joint Stock Com-
pany to implement the project: “Support for commercialization and manufacture of some
equipments. specialized equipment for forest fire fighting with Vietnamese brand”, code
TTKHCN.DA.02-20, the result of the project has completed the design and manufacturing
of a multi-purpose forest fire fighting vehicle with a Vietnamese brand. In order to eval-
uate the performance of the device as well as determine the technical parameters of the
vehicle, the project has carried out testing in practice. The test results show that the ve-
hicle has the ability to overcome high slopes, move well in the forest without roads, is
stable, has a fast speed of making insulating tapes for zoning fires, and has high efficiency
in extinguishing fires with sandy soil. The device has been commercialized for unit use.

Keywords: Forest fire fighting vehicle testing; multipurpose forest fire trucks; made by
isolating; Fire in sandy soil.

1 Cong ty cb phan thiét bi chuyén dung Viét Nam
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1. PAT VAN PE

Rung 1a 14 phoi xanh ctia toan nhan
loai, 1a ngudn tai nguyen quy gia c6 kha
nang tai tao, c6 gia tri to 16n d6i voi nén
kinh té qudc dan, van hoa cong dong, du
lich sinh thai, nghién ctru khoa hoc, an ninh
qudc gia va chat lugng cudc song con
nguoi. Tuy nhién, hién nay tai nguyén rung
dang bi suy giam nghiém trong ca vé€ s6
lugng va chat luong. Mot trong nhiing
nguyén nhan lam mat rung do6 1a do chay
rung.

Theo théng ké cua cuc Kiém 1am &
Viét Nam hang nam da xay hang tram vu
chay rung lam thi¢t hai hang tram ngan ha
rung. Trung binh mdi nim bi thiét hai
khoang 10,000 ha. Khong nhiing bi ton that
vé mit tai nguyén ma con anh hudng dén
tinh mang con nguoi, cua cai va moi
truong sinh thai.

Hién nay viéc chita chay rung ¢
Viét Nam chii yéu chita chay bang thu cong
(ding canh cdy dap truc tiép vao dam chay,
nén hiéu qua thap, nguy hiém ddi véi nguoi
tham gia chita chdy), to d6 ma dién tich
chdy rirng ngay cang tang.

Do dac diém cua chay rung la noi
xa ngudn nude, diéu kién van chuyén nudc
khong thuan loi, do dbc 16m, dia hinh phtic
tap nén cac thiét bi chita chay dan dung kho
c6 thé ap dung duoc. Dé tang hi¢u qua cho
viéc chita chay rung thi can phai nghién
ctru, thiét ké, ché tao ra cac thiét bi chita
chay rung vai hiéu qua dap Itra 1om, dé su
dung, phu hop véi diéu kién dia hinh, st
dung chat chira chay tai chd d6 1a dat cat,
khong khi, dong thoi phu hop véi diéu kién
kinh té & Viét Nam d¢ trang bi rong rai cho
cac co sO san xuat Lam nghiép gop phan
han ché dién tich chay rimng gay ra.

Xuat phat tir nhitng 1y do trén Bo
Khoa hoc va Cong ngh¢ da giao cho Cong
ty co phan thiét bi chuyén dung Viét Nam
thuc hién du 4n: “H0 trg thuong mai héa
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cong nghé ché tao mot sé thiét bi chuyén
dung chira chéy rt‘rng thuong hiéu Viét
Nam”. Két qua dy 4n da hoan thién thiét
ké, ché tao ra xe chita chay ru’ng da nang,
dé xac dinh mot s6 thong s6 ky thuat va
danh gia kha niang chira chay rimg ctia thiét
bi, dy 4n d tién hanh khao nghiém thiét bi
trong thyc té.

2.DOI TUONG VA PHUONG PHAP
NGHIEN CUU

2.1. Thiét bj khao nghiém

Thiét bj khdo nghiém 1a xe chita
chay rung da nang do dy an: “”HO trg
thu:gng mai hoa cong nghé ché tao mot so6
thi€t bi chuyén dung chira chay rung
thuong hi¢u Viét Nam”, méd s0
TTKHCN.DA.02-20 tl}iét ké ché tao, trén
xe dugc tich hop nhi€u cong nghé chira
chay rung do la:

- Su dung hé théng phun nudc &
trén xe dé dap tat dam chay.

- St dung h¢ thong phum dat cat dé
dap tat dam chay, chat chira chay dat cat
lay tai cho.

- Stir dung h¢ théng chat ha cay, cat
cay bui va h¢ thong 1am sach co rac tao
bang trang cach ly, c6 1ap khoanh vung
dam chay.

2.2. Phuwong phap khido nghiém

a) Ning sudt ddp lira ciia thiét bj
(chira chay rung truc tiép).

Can ctr vao cong nghé chira chay rung
1a dap tat dudng bién bén ngoai cua dam
chay do khong cho chay lan ra xung quanh
nén nang suét dap lura cua thiét bi duoc xéac
dinh nhu sau: Nang suat dap lira cua thiét
bi 14 kha nang dap tit dudng bién bén ngoai
cua dam chay trong mdt don vi thoi gian,
don vi tinh m/pht.

b) Ning sudt lam bing cdch ly ddm
chdy (chita chdy rieng gidn tiép).
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Trong cong nghé chira chay rung hién
nay chira chdy rimg bang phuong phép tao
bang trang cach ly dam chay, c6 lap dam
chay 1a hiu qua nhét, duoc sir dung nhiéu
nhat.

Mot tinh nang wu viét cua xe chira
chay rung da nang la kha nang lam bang
tring cach ly dam chay, ¢ 1ap dam chay
rat tot. Nang suit lam bang tring cach ly
dam chay 1a dién tich bang tao ra duogc
trong mot don vi thoi gian m?/gio.

¢) Kha nang di dpng ciia thiét bi trén
dwong lam nghiép.

Chay rung thuong xdy ra ¢ noi c6 do
déc cao, dia hinh phirc tap hé thong dudng
chat lugng thap, nén mudn chita chay dugc
thi xe chita chay phai tiép can dugc ddam
chay. Do vay, thiét bi nay can phai dugc
danh gid kha nang di dong trén duong lam
nghiép voi thong s 1a kha nang vuot doc
ctia thiét bi trén duong 1am nghiép.

d) Kha ning di déng ciia thiét bi
trong rung khong co dwong.

Trong qué trinh chita chay xe phai tiép
can dam chdy, ma dam chay & trong ring
nén bat budc xe phai di chuyén o trong khu
rimg ma khong c6 duong. Do vay, thong s6

quan trong cua xe chira chdy rung la kha
nang di dong cua xe trong khu rirng khong
c6 duong.

2.3. Pia diém khéo nghiém

- bia diém d2 tai lua chon 13 Ban quan
1y ring phong ho - Bac dung Ha Noi

- Pic diém vé dia hinh noi khdo
nghi¢m: Dia hinh noi khdo nghiém c6 do
doc trung binh tir 8 -20°

- Loai ring 1a ring trong 5 tudi, loai
cay Bach Ban

- Dién tich 16 rimg khao nghiém 1a 10 ha

- Thyec bi rimg cép 3 bao gdn ¢ tranh,
la kho

3. KET QUA NGHIEN CUU VA
THAO LUAN

3.1. Két qua khdo nghiém kha nang
hoat dong cua xe trong rung

- Véi tinh nang tac dung cua xe duoc
thiét ké thi diéu kién hoat dong cta xe khi
chira chay 1a ¢ trong rung, do vay khi chira
chay rung xe phai di dong ¢ trong khu rung
dé tiép can dam chay. Dé danh gia kha ning
hoat dong cua xe dé tai khao nghiém kha
nang di dong cua xe khi di [én doc doc, on
dinh cua xe khi chuyén dong trén déc
ngang, chung t6i cho xe chuyén dong trén
doc doc va doc ngang. St dung may do
kinh vi thuy binh dé xac dinh d6 déc, qua
trinh khao nghién dugc thé hién trén hinh 1

Hinh 1. Khdo nghiém xe di dong trén déc doc va doc ngang

10
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- Két qua khao nghiém xe chuyén
dong trén doc doc trong rung khong co
duong la: Truong hop xe khong chira nude
trong téc 1a 20°, truong hop xe co6 chira 4,5
m?® nude la 15°,

- Két qua khao nghiém xe chuyén
dong trén doc ngang trong rung khong co
duong la: Truong hop xe khong chira nude
trong téc la 4°, truong hop xe c6 chira 4,5
m? nude la 3,5°.

i1

Hinh 2. Khao nghiém
co lap dam chay dam chay

- Két qua khao nghiém: sau khi do
dém va xir Iy s6 lidu két qua duoc xac dinh
nhu sau: Téc do 1am bang trang cach ly
dam chay 1a 15km/h, chiéu rong bang mot
1an xe chay 1a 2,2 m, chay 2 1an chiéu rong
bang 4,4m, chat luong bang sach cd rac
dam chay khong lan sang bén.

kha nang lam ba

3.2. két qua khéo nghigm khi ning
lam bang trang canh ly, khoanh vung co
lap dam chay

- Tién hanh khao nghiém nhu sau: Dot
mot dadm chay dién tich 1 ha sau dé cho xe
chay vong quanh dam chay, dong thoi sir
dung hé théng 1am bang tring dé khoanh
vung cO lap dam chay, qué trinh khao
nghiém duoc thé hién trén hinh 2

;

i . 1 -'.."_
. '_. o --_.l'u._' _.::a_"'- ':_"'E-L: b v Uy
e - = # . o' T e

I .
=R

ng trang cdch ly khoanh viing

3.3. Két qud khdio nghi¢m khd ning
chita chdy rieng bang dit cdt

- Tién hanh khao nghiém nhu sau: Dot
mot dam chdy dién tich 0.5 ha, sau do6 s
dung hé thong phun dét cat dé dap tit dam
chay, qua trinh khao nghiém dugc thé hién
trén hinh 3.

Hinh 3. Khdo nghiém kha néing chita chdy rimg bang ddt cat
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- Két qua khao nghiém: Téc do dap lua
17m/phut; chiéu cao ngon ltra dap duoc <
3m ; khéi lugng dat cat phun vao ddm chay
50kg/phut; luu lugng khong khi phun vao
dam chay 70m?®/ phut; ap lyc khong khi
phun 0,5kg/cm?; chiéu dai 6ng phun 30m
3.4. Két qua khdo nghi¢m khd néing chira
chdy bang nwéc

Str dung hé thdng phun nuée trén xe
dé dap lua, st dung dog ho tinh thoi gian
dap Itra, str dung thudce dé do dién tich da
dap, do chiéu cao ngom ltra da dugc dap
tat, qua trinh khao nghiém duoc thé hién
trén hinh 4
3.5. Két qua tong hop théng sé ky thuit
cua xe chira chdy da nang

Cin ctr vao két qua khao nghiém
ngoai thyc té, can cir vao két qua do kiém

Hinh 4: Khao nghiém kha nang dép lia
bang hé thong phun nuoc

cua trung tam kiém dinh ky thuat an toan
may va thiét bi nong nghiép, thong s k¥
thudt cua xe chita chay rung da nang
thuong hiéu Viét Nam dugc ghi ¢ bang 1

Béng 1: Thong s k¥ thuat cua xe chita chay rirng da nang thuong hiéu Viét Nam do

du an thiét ké ché tao va thuong mai hoa

12

ff; Théng s6 ky thudt z(ZZ) Gia;iz;ihxdc
Thong so chung cua thiét bi
1 | Coéng suat xe 6 t6 ma luc 180
2 | Toc d6 dap lira m/phut 13,5
3 | Chiéu cao ngon lira duoc dap tit m 10
4 | Toc do di chuyén trén dudong LN km/h 30
5 | Po dbc doc thiét bi di dong duoc bo <15°
6 | Tai trong cua xe Téan 12
Il Hé thong binh chita , bom e
1 | Dung tich binh chira nudc m’ 6,15
Luu luong bom nude m’/h 15
Chiéu dai 6ng bom nude m 200
LU | He thong chita chdy bang svc gio
Luu luong quat gié m’/phut 50,87
Vin toc khong khi miéng 6ng thoi m/s 75
3 | Chiéu dai 6ng thoi khong khi m 32
|'V | Hé thong phun dat cdt
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1 | Khdi luong dat cat phun vao dam chay kg/phut 60
2 | Chiéu dai 6ng phun dat cat m 30
3 | Thép ché tao dao cat dat SKD
4 | Po cing cta dao cat dat HRC 45
5 | Do bén clia dao cit dat Gio 150
V | Hé thong lam hamh lang tring khoanh ving
cé lap dd,m chay
1 | TOc d6 cit cay, lam sach ¢ rac 1am bing can km/h 12
2 ggrchg bang sau md lud xe chay m 2,2
Thép lam dao phay co rac SKD
4 | Pobén cua dao phay co rac Gio 150
D0 cing cuia dao phay co rac HRC 45
Vi Hé thong tin lién lac chi huy chita chdy
Cu ly lién lac gitra may chu véi may con m 300
S6 may con cai 5
Hé thong truyén tin hiéu vo tuyét
VI | Hé thong quan sdt phdt hién va tro gip
chg quda trinh chita chay rung
SO lugng camera quan sat cai 2
4. KET LUAN kiém 1am (2000), Vén ban phdp qui vé

- Xe chira chay rung da nang thuong
hiéu Viét Nam c¢6 thé di chuyén duoc trong
khu rumg khong cé du:cmg, tbc do di
chuyén 15km/h, kha ning di chuyén trén
dia hinh c6 do déc doc 1a<20°, di chuyén
trén dia hinh c6 do doc ngang < 4°

- Toc @ lam bing cach ly, khoanh
vung ¢0 1ap ddm chay rat nhanh > 12km/h,
chiéu rong va do sach bang dat yéu cau
khong chéy lan

- Téc do dap lira bang hé théng phun
dat cat IOm/phut hi¢u qua dap lra cao,
chiéu cao ngon ltra dap dugc 3m, chat chu:a
chay dat cét tai cho khong phal van chuyén
mang vac rat tién 1oi.

- Xe chira chay rung da dang do du an
thlet ké che tao da duoc hoan thién vé két
ciu, do bén, kiéu dang cong nghlep va da
duorc thuong mai hoa cho don vi str dung.

5. TAI LIEU THAM KHAO
1. Bo Nong nghiép va PTNT, Cuc
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3. Binh Ngoc Tuan (2002), Gido
trinh co s& 1y hoa qua trinh phat trién va
dap tat dam chay, Nxb Khoa hoc k¥ thuat

4 R K JHURAAL. AT K KL
RAKJF IR IGHT T B MK
1989

5. . BRI B
IO DS RN R R DA
2003
6 IBHRLT . T web IR KT
FRGBT L. PILHR RS
AL, 2005

Ngay nhan bai: 11/6/2021

Nguoi phan bién: PGS.TS Duong
Vian Tai, Truong dai hoc Lam nghiép

13



KHOA HOC - CONG NGHE

NGHIEN CUU TO0I UU CHE BO SAY LUA AP DUNG
CHO MAY SAY THAP MFD-300-6 BUGC TICH HOP
THIET B GIAM SAT Am DO VA XAY DUNG TAP DU LIEV
BE DU BAO THOI GIAN SAY THEO B0 Am
CUA HAT TRONG QUA TRiNH SAY

ThS.Lé Thanh Son’, ThSTran Quang Tuyén’, KS.Lé Hitu Duyén’,
ThS.Pham Ha Vinh Phuc', ThS.Lé Van Tuan®, ThS.Nguyén Hai Dang’,
KS.Cao Burc Loi?, ThS.Nguyen Van Cong Chinh?, ThS.Nguyen Thi Kiéu Hanh’

TOM TAT: Bai bdo trinh bay két qud nghién ciru t0i wu ché do sdy hia hat dai phé bién
o0 DBSCL, ap dung vao may say MFD- 300 6, 20 tan/mé. Nghién ciru anh hwo’ng cua
nhzet dé sdy, vén toc sdy dén thoi gian say va ty 1 gao nguyen sau xay xat tu lia Say Gid
tri am do hat dw bdo thoi gian két thuc qud trinh sdy, diéu nay co y nghia quyét dinh
chat lwong gao sau ché bién.Ché do t6i wu duwoc xdc dinh la ché dé 16i uu thwong luwong
(theo phwong phdp trong s6 vdi cdc trong sé bang nhau) véi thoi gian qud trinh sdy la
ngdn nhat, ty legao nguyén la cao nhat. T hlét ké, ché tao hé thong co’-dzen diéu khién
nhiét nham diéu khién tw dong cdc thong sé cong nghe cua qua trinh sdy lia hat dai trén
may say thap MFD-300-6 la nhiét dd tdc nhén sdy va vin toc khong khi Say (tac nhan
say).Nghién ciru nay dwoc ung dung trong van hanh may sdy thdp céng sudt 20 tan tai
nha may san xudt. Nhiét do tac nhan sdy t6i wu giai doan I: ttw = 68,90C; Van toc tdc
nhén sdy toi wu: vtw= 4,93m/s; Gzal doan II: the= 49,90C; Vin toc tic nhén sdy toi wu:

viw= 4,37m/s. Két qud tinh todn téi wu theo phwong phdp thiong lwong la thoi gian sdy
liia dai t6i wu Giai doan III Ttw = 1,88h, ty 1é gao nguyén sau xay xdt t6i wu Ctuw =
55,90%. Nhiét do tac nhan sd'y 16i wu: ttw = 48,90C: Van téc tde nhan sd'y 167 wu: vt =
3,49 m/s. Thoi gian 16i wu cho giai dogn IV xac dinh bcing thuc nghiém tham do la 1,5h.

Tiwr khoa:Van toc tac nhan say, nhiét do tdc nhan say say, am dg hat, to1 wu ché do say,van
toc tadc nhan say to1 uu, nhi¢t dd tdc nhan say toi uu, ty 1€gao nguyén cao nhat.

RESEARCH OPTIMIZING RICE DRYING REGIME APPLIED TO MFD-300-
6 TOWER DRYING WITH INTEGRATED HUMIDITY MONITORING DE-
VICE AND BUILDING A DATA SET TO PREDICT DRYING TIME
ACCORDING TO GRAIN MOISTURE DURING

ABSTRACT: This paper presents the results of research on optimization of the popular
long grain rice drying regime in the Mekong Delta, applied to the MFD-300-6, 20
tons/hours. Study on the effect of drying temperature, drying speed on drying timeand

! Cong ty TNHH K§ Thuat Cong Nghiép Ddng Tam,
2Khoa Co Khi Cong Ngh¢ - Truong Dai hoc Nong Lam,
3Coéng ty C6 phan Co khi ché tao may Long An
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the percentage of head rice after milling from drying. The grain moisture value predicts
the end time of the drying process, which has a significant impact on the quality of rice
after processing. The optimal mode is determined to be the negotiated optimal mode (ac-
cording to the weighted method with equal weights) with the shortestdrying time, the
highest percentage of whole grains. Design and manufacture of a thermomechanical-
electrical-control system to automatically control the technological parameters of the
long-grain rice drying process on the MFD-300-6 tower dryer, which is the drying agent
temperature and drying air velocity (drying agent). This research is applied in the oper-
ation of a tower dryer with a capacity of 20 tons at the manufacturing plant. Optimum
drying air temperature in phase I: ttu = 68.90C; Optimal drying air velocity: vtu =
4.93m/s; Phase II: fourth = 49.90C; Optimum drying air velocity: vtu = 4.37.Optimum
calculation results according to the negotiation method are the optimal drying time of
Stage 11l Ttu = 1.88h, the ratio of the optimal head rice after milling Ctu = 55.90%.0Op-
timum drying air temperature: t = 48.9 0C,; Optimum drying air velocity: vtu = 3.49
m/s.The optimal time for stage IV determined experimentally is 1.5h.

Key word: Drying air velocity, Drying air temperature, Grain moisture, Optimizing the
drying mode, Optimal drying air velocity, Optimal drying air temperature, Highest per-
centage of whole grains

Pit van dé: 2.2Phwong phap nghién ciru

Phuong phap khao sat dang bé mit dap
ing. Bat ky bé mit dap Gng nao ciia mod
hinh thong ké thuc nghiém ciing c6 phuong
trinh mo ta dang:

y=botbptxp+ bty byt xp
b22*)€2z+ blz*x]*xZ (2.1)

TI‘Ol’lg do: y-— hélm Sé' bo, bl’ b2, bll b22,

Nghién ctru xuét phat tir dit hang ché tao
thiét bi giam sat qua trinh sdy cho dong
may sy thap mau MFD-300-6 (Thiét ké
theo kiéu may say hang Kampben). Nghién
ctru hinh thanh nén phuong phap dé xay
dung duoc ché do séy tdi wu nham khuyén

cao cho cac dang may sr?iy dich vu hién c6
trén thi truong.

Vat liéu nghién ctru

2.1.Vat li¢u nghién ciru

Lua dugc st dung trong nghién ctru 1a loai
lta dai hién 14 loai laa phd bién & Khu vuc
Pong Bing Soéng Cuu Long c6 do am
khong 16n hon 26%, laa dugc thu hoach
biang may git dap lién hop va lam sach
trude khi sdy khong qua 24 gio ké tir thoi
thu hoach ngoai dong.
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b12 — céc hé sb hdi qui; X1, Xp cac thong
s6 vao dugc chon dé lap bé mat dap
ung.Goi 111 valys la nghi€ém I cua phuong
trinh bac II sau:

P—(byy+byp)* 1+ (byp*byy—bypy*
1/4)=10 (2.2)

Tuy theo diu cac gia tri cac nghiém 1 ¢6 cac
dang bé mit d6 1a: Néu 111 valyy cung dau
thi bé mit c6 dang paraboloid elliptic. Do
thi co6 cuc dai khi 111 va 122< 0 va cuc tiéu
khi 1y va 122> 0. Néu 111 va 1y, trai dau
nhau thi bé mat cdé dang paraboloid
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hypecbolic. Néu c6 mot trong hai nghiém
111 hodc 155 bang 0 thi bé mat 1a cac doan

thang song song tya trén mot parabol.
2.3May siy thi nghiémtrong nghién ciru

a) Alav wav ehu i BIALS Einh thiet ke
dYV] U0 camm bien nhaqt 45 @) Thise ke dong khd cipthi 0TS dvn miy

1.Odn tis; 2. Budag uiy; 3. Loc byd dowa mis vill; 4. Quge Iy tiem; 5. Bidn wd nhife
Hinhl.Hé thong sy hon dong 160 kg/me.

May sdy c6 dic diémkénh cAp/thai khi bén
trong thap-thiét ké tiét dién cua kénh gio6 ty
1€ 1/1 v61 may thuc, cam bién nhiét tai cac
diém do.Van toc sd'y duogc tao bdi quat hut
c6 cong sudt 2,2kW 1a tdi wu theo dudng
dac tinh, hinh 3: Hiéu suét tinh (58~60),%;
Luu luong (0,58~0,6), m’/s; Cot ap
(110~100), mmH20 [1],[11]

2.5 Thiét ké mé hinh téi wu ché dp siy
Tir két qua nghién ctru thue nghiém thim
do, cho théy méi quan he toan hoc gitra
thong s6 ra va vao 1a méi quan hé phi
tuyén. Dé co thong tin day du, nén qua
trinh nghién ctru tién hanh thuc nghiém
theo phuong an bac II cia Box — Hunter.
S6 thi nghiém cho phuong an bac II cua

16

Box —Hunter tinh theo cong thirc:
N=2+2k +np=2+22+3=11
(2.3)

Trong do:k — sb thong s6 vao, k = 2; ng —
s0 thi nghlem 13p & tim phuong an, ng = 3;
2k — 50 thi nghiém 6 muc trén va mirc dudi,

2k=22=4; 2 k —s6 thi nghiém & mirc diém
sao, 2.k=2.2=4.

Thiét ké thi nghiém theo kiéu ngiu nhién
hoan toan (ngiu nhién vé thoi gian tién
hanh) CRD. Xt 1y s6 liéu va thiét ké thi
nghiémbang phan mém Statgraphics Cen-
turion 18 - X64. Ma tran thi nghiém cho
quy hoach thuc nghi¢m bac II cua Box —
Hunter vé6i 2 yéu t6 vao & dang ma héa va
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dang thuec.

III. Két qua nghién ciru

3.1 Két qua phén tich t6i wu giai doanl
Két qua phan tich xac dinh ham h01 quy y' 1
(T"). Két qua xac dinh cac thong sd ctia mo
hinh theo phuong trinh (2.4) & dang ma hoa
hay (2.5) ¢ dang thuc,[6].

V'y=21033-0,1480x;—0,1795.x) +
0,1346.x;° — 0,1575.x; xp+ 0,1521.x 5’
(2.4)

"= 27,2680 - 0,3029.t — 6,0165.v +
0,0054. — 0,0900.t.v + 1,24151°(2.5)
Két qua danh gia murc d6 anh huong ciia cac
thong s6 hoi quy. Muc do anh huéng cia
cac thong s6 hoi quy dic trung cho mirc do
anh huong cua cac thong sb6 nghién ctru dén
thoi gian can thiét dé say giai doan I (giam

am do hat tir 25 % xudng con 22 %).

S [ —— S ——

W A ——

| N | N

(a) Bi€u d6 murc (b) Biéu do muc

anh hudng dang anh hudng dang
ma hoa thuc

Hinh 2. Biéu dé mirc anh hwéng Giai doan I
Két qua giai cac bai toan toi uu hoa:
Y'i1tw=Y1imin= T = Tmin= 1,90 [A]
(2.6)
Khoang tin cdy cho thoi gian siy toi uu

Giai doan I (1,7597 h |, 2,0342 h). Cac
thong sb t6i wu xac dinh duogc 1a:

O gia tri ma hoa: x4, = 1,17671; X9, =
1,23633;

O gia tri thuc: Nhiét d6 tac nhan say toi uu:
tyy = 68,8835 [°C]; Van tdc tac nhan siy
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t01 wu: vy, = 4,93272 [m/s].
~| [ »
= B
| ..,
(a) Bitudd miic  (b) Biéu do muc
anh hudng dang anh hudng dang
ma hoa thuc

Hinh 3. Bé mdt ddp iing ba chiéu Giai doan I

3.2 Két qua phaén tich hoi quy giai doan
2
Két qua phan tich xac dinh ham hoi quy
y'p (TH). Két qua xac dinh cac thong sb
ctia mo theo phuong trinh (2.7) & dang ma
hoa hay (2.8) & dang thuc, [6].
V'=4,6133+0,2961.x;—0,3457.x5 +
0,3127.x7° + 0,3.x7.xy+ 0,3052.x5° (2.7)
"= 140,397 — 2,6604.t — 31,9404.v +
0,0177. + 0,2041.t.v+ 2,49151° (2.8)

~ »
o 1T ] =
| S .

...........................

(b) Biéu dd muc
anh huong dang
thuc

Hinh 4. Biéu d6 mirc anh hu’ong Giai doan 11
Két qua giai cac bai toan tdi uu hoa:

V1= Y tmin= Tt =T'min= 42882 [h]
(2.9)
Khoang tin cay cho thoi gian siy téi wu
Giai doan II (4,1609 h | 4,4155 h). Céc
thong sb tdi vu xac dinh duogc 1a: O gia tri
ma héa: X4, = -0,9754; Xo¢p, = + 1 0454
: O gia tri thyc: Nhiét do tac nhan sdy t6i

(a) Biéu d6 mirc
anh huong dang
ma hod
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s t, = 49,9035 [°C]; Van tdc tac nhan
say to1 uu: vy, = 4,3659 [m/s].

6.2| \

5.8 \\\ %
BN A =7
S

: 15 . x 56 58 g ;_f-’”“t
@y" [h]-x—x  (b) T" [h] —{[°C]-
dang ma hoa v[m/s]dang thuc
Hinh 5. Bé mdit ddp vimg ba chiéu Giai doan I
3.3 Két qua phén tich t6i uu giai doan 3

Két qud xdc dinh ham héi quy y™; (ham
™). Hamy™ (T'). Két qua xac dinh cac
thong s6 ciia mo hinh theo phwong trinh
(2.10) 6 dang ma hoa hay (2.11) ¢ dang
thuc,[6].
"y=187-02166x;—02210.x)+
0,2569.x7° — 0,1625.x1.xy + 0,2419.x )’
(2.10)
"= 391352-0,7253.t — 9,9030.v +
0,0103. — 0,0929.t.v + 1,9745,° (2.11)

. -

. -

| — .
= ) =
| | I

.............

I

(b) T" [h] -
t[°C]- v[m/s]dang
thuc
Hinh 7. Bé mdt dép irng ba chiéu
Giai doan 3

@)y [h]—x -
xpdang ma hoa
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Két qud xdc dinh ham hoi quy y™ (ham C)

Murc d6 anh huong cua cac thong sé hoi
quy ddc trung cho mirc d§ anh hudng cta
cac thong s6 nghién ctiu dén chat lugng
gao lta dai sau siy thé hién bang ty 1¢ gao
nguyén sau xay xat sau khi say lua dai &
giai doan III. Ham y" (O). Két qua xéac
dinh cac thong s6 ciia mo hinh trinh bay
nhu phuong trinh (2.12) & dang ma héa hay
(2.13) ¢ dang thuc,[9]:

Y000 =Y 1min = T =T"min =
1,73417 (2.12)
C=-13,3717—-1,9392.t+ 71,3377.v +
0,0349.62 — 0,4757.t.v—7,3130.°(2.13)

reto Chartfor y

. -

u )

w -
:

5 TR [ 0 B D

.........................

@)y [%] %1 -
x,dang ma hoa

(b) C[%] — t[°C]-
v[m/s]dang thuc

Hinh 8. Biéu d6 mirc dnh huong
Giai doan 111

(@) y"2 [%]—x;— (b) C[%] —t[’C]-
x,dang ma hoa v[m/s]dang thuc

Hinh 9. Bé mdt dép irng ba chiéu
Giai doan 111

Két qua giai cac bai toan tdi uu héa muc
tiéu kép:
V= T, = 1,88467 [h] (2.14)

Khoang tin cdy cho thoi gian sy toi wu
(1,80066 h | 1,96869 h).

V5= Cpp = 55,9028(%] (2.15)
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Khoang tin cdy cho cho ty 1€ gao nguyén
sau xay xat: 55,7479 % , 56,0576 %.

Céc thong sb téi wu xéc dinh duoc 1a: O gia
tri ma hoa: X1ty = — 0,0230518; X4y = —
0,0419727

3

O gié tri thue: Nhiét do tac nhan sy toi uu:
tyy = 48,8847 [°C]; Van tdc tac nhan siy
to1 uu: vy, = 3,48531 [m/s])

IV. Két luian
Giai doan I gidi han sy tir khi ltia dai nhap
vao may sdy c6 am do > 22 [%] dén khi
dat 46 4m 22 [%]. M6 hinh toan hoc mo ta
giai doan nay la mot da thac bac II (theo
cac cong thuc 2.4 va 2.5) c6 bé mat dap
mg la mot parab0101d elliptic. Nhiét do tac
nhan say t6i vu giai doan I: t;,, = 68,9 [°C];
Van toc tac nhén sdy toi uu: Vig = 4,93
[m/s]. Toc do say cua giai doan I (tinh cho
la dai khi nhap sy co d6 am 25 %) la:
Vsayl = (25-22)/1,9= 1,579 [% am/h]
Giai doan II giGi han sdy tir thoi diém ket
thuc say giai doan I, luc nay lta dat do a am
22 [%] cho dén khi dat d6 4m 18 %. M6
hinh todn hoc mo ta giai doan nay la mot
da thuc bac 11 (theo cac cong thuc 2.8 va
2.9) c6 bé mat dap ung 1a mot parab0101d
elliptic. Nhi¢t d¢ tdc nhan say t6i wu giai
doan II: t; = 49,9 [°C]; Van tbe tac nhan
say t6i u’u Vm 4,37 [m/s]. Toc do sdy cua
giai doan II 1a:

Vsayll = (22— 18)/4,29= 0,932 [%/h]
Giai doan III gidi han sdy tir thoi diém ket
thuc sy giai doan II, ltic nay lta dat 4 & am
18 [%] cho dén khi dat do am 15 %. Két
qua tinh toan tdi uu theo phuong phap
thuong luong (t01 ru da muc tiéu: téng thoi
gian chi phi say thip nhat nhung cho két
qua ty 1é gao nguyén sau xay xat cao nhat)
1a thoi gian sy laa dai tbi vu giai doan 111
Ty = 1,88 [h], ty 1€ gao nguyén sau xay xat
t01 uu Cyp = 55,90 [%]. Nhiét do tac nhén
sdy t01 uu toy = 48,9 [°C]; Van tde tac
nhan siy t6i U:u Vig = 3,49 [m/s].
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Téc d6 sy cua giai doan 11T 1a:
Vsaylll = (18—15)/1,88= 1,579 [%
am/h]

Giai doan IV giéi han tir thoi diém két thiic
sdy giai doan III, lac nay lua dat d6 am 15
[%] cho dén khi dat 6 am 14 % (d6 am dat
yéu cau luu kho bao quan, thuong mai hay
ché bién xay — xat theo ) theo TCVN
8370:2018 vé thoc t¢ du trir hay thong tu
87/2020/TT-BTC vé quy chuan quéc gia vé
thoc té du trit. O giai doan nay, 10 ngung
dbt (ngung cung cap nhién liéu chay), chi
dung quat say dua khong khi bén ngoai vao
va co st dung phan nhiét hién c6 cua trang
thai say giai doan III tai thoi diém dé bo
sung nhiét vao tac nhan siy. Thoi gian toi
uu cho giai doan IV xac dinh bang thuc
nghiém tham do 1a 1,5 [h].Téc d6 say cua
giai doan IV la:

VsayIv= (15 = 14)/1,5= 0,667 [% am/h]
Turcac két qua quy hoach thyc nghiém, cho
thy toc do say clia giai doan I cao hon tdc
d6 sdy cua giai doan II va giai doan I
Trong giai doan I cling yéu cau nhi¢t do tac
nhan say va van toc tac nhan siy cao hon
vi tai giai doan nay nhi¢t d§ cta trang thai
10 ciing nhu khdi hat say thip xap xi voi
trang thai moi truong, vi vay nhi¢t do cua
tac nhan sdy can cao dé co du luong nhiét
cung cap cho céa hé thong va khdi vat liéu
say DPong thoi, do am cua khéi lua trong
giai doan nay rat cao. Khi ra ting nhiét,
luong nudce di chuyén tir tAm hat ra ngoai
cao, can co du lugng tac nhén say chuyen
ching ra khoi khéi hat, vi vay can van toc
tac nhan say 16n. Nén ca hai théng sb cong
nghe cua giai doan nay 1a nhiét do tac nhén
sdy va van téc tic nhan sdy cao nhat.
Chuyén sang giai doan II, lic nay 4m do
hat giam nhiéu, trang thai nhi¢t cia hé
théng di nang cao, néu duy tri nhu & giai
doan I ¢o thé 1am hat sau say xuat hién ran
nut lam giam chat luong gao dic trung 1a
ty 16 gao nguyén sau xay xat thap. Vi vay
hai théng s6 cong nghé cua giai doan nay
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1a nhiét do tac nhan sdy va van toc tac nhan
sdy thap hon giai doan L. Sang giai doan 111,
trang thai nhiét cua thiét bi kha dong nhat
& trang thai nhiét d6 cao trung binh, d6 am
cta hat ciing d3 giam that va kha dong
nhat, vi vay co thé ting toc do siy co thé
cao hon giai doan II ma khong 1am cho hat
cd cac vét nit té vi.

V. Kién nghi:

Tir két qua nghién clru thuc nghi¢m da hinh
thanh nén bd thong sO cong nghé cua quy
trinh sy lua dai t6i vu bang may say thap
MDE-300-6cho toan mé sdy duoc tong hop
trong bang sau:

Am | Nhiét | Van
Am | Cas | oas | te
Giai | Thoi| do L . ,
. L lua tac tac
doan | gian | lua £ A A
P . két | nhan | nhan
Say | [h] | vao , P £
(%] thuic soay say
[%] | ['C] | [m/s]
| 1,90 | 25 22 68,9 | 4,93
11 429 | 22 18 49,9 | 4,37
III 1,88 18 15 489 | 3,49
IV | 1,50 | 15 ~14 Ty 3,49
Tong | 9,57

Trong do Ty ‘Bang nhiét do phat sinh tir
khéi nhiét trong 10 va h¢ thong con lai sau
khi ngimg cung cip nhién liéu dét.

Nghién ctru c6 thé phat trién thém theo
hudng nghién ctru ché do sy t6i uu lién tuc
va khong phan giai doan, mudn lam dugc
diéu d6 can phai thyc hién nghién ciru nhiéu
bo dit liéu sy thuc trong san xuét dé tién
hanh phan tich. Két qua nghién ciru moi ndy
s& gitip cho viéc diéu khién qua trinh sy
thuc chinh x4c, tin cay. Day la huéng nghién
ctru ma nhom thyc hién sé trién khai trong
giai doan tiép theo khi ¢ su hd tro ciia may
do do am tryc tuyén AD-MST.
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NGHIEN CUU LUA CHON CONG NGHE, CHE TAO DAY CHUYEN
THIET BI SAN XUAT GACH BE TONG PHU HOP
V01 BIEV KIEN VIET NAM

PGS.TS.Buii Trung Thanh', PGS.TS.Nguyén Quoc Hung?, HVCH.V3 Dirc
Long’, ThS.Dao DircDien’, ThS.Nguyen Minh Cuong', TS.Tran Thanh Ngoc',
TS.Tran Ngoc Pang Khoa!, TS. Chau Minh Quang’, KS. Nguyéen Nhdn Sam’

TOM TAT: Céng nghé san xudt vt liéu xdy dung khéng nung (VLXDKN) noi chung
va gach bé tong (GBT) noi rzeng dang dige nhiéu mrde phat trién trén thé gici ap
dung, nham gzam thiéu sw 6 nhiém moi truong trong qua trinh san xudt da mang lai
nhiéu ket qua tich cuc nhu: tan dung duoc nhiéu nguon nguyén liéu re tién, cé tai cdc
viing mién, tao ra dwgc nhiéu logi VLXDKN co gid thanh thap

Noi dung bai bao trinh bay cac khao sat vé mot SO may ép nhdp khdu xudt xir Trung
Quoc Nhdt Bdn, Han Quéc, cdc may ep clia mot s6 cong ty trong nude tw thiét ké, ché
tao va cac phdn tich wvu nhuoc diém ciia nguyén 1y é ép tinh, nguyén ly ép rung trong san
xudt gach bé tong cho thdy céng nghé ép rung la cong nghé tién tién nhdt trén the gzm
no cho nang suat ép cao hon, khong kén chon vat licusan xudt, ¢é tinh kinh té vé mat
dau tw thiét bi ban dau. Mé hinh san xudt mdy ep rung rat linh déng, co thé san xudt
tai cdc céng trweong dang thi cong.Cong nghé mdy ép runghira hen nhiéu cdi tién dét
phda trong twong lai.
Twr khéa: Gach bé tong, Nguyén 1y ép tinh, Nguyén 1y ép rung, May ép gach

RESEARCH AND SELECTION ON TECHNOLOGY AND MANUFACTUR-
ING THE PRODUCTION ASSEMBLY LINE OF CONCRETE BRICK IN
VIETNAM’S CONDITIONS
ABSTRACT:Production technology of unburnt buildingmaterials (UBM) and brick
concrete (BC) in particular is being applied by many developed countries around the
world, in order to minimize environmental pollution in the production processes which
has brought many positive results such as: It is cheap raw materials and available in

the regions, creating many types of UBM with low cost.

The paper presented a surveys on some of imported presses which made in China,
Japan, Korea, and some presses of some domestic companies that are self-designed and
manufacturedwith analyzed advantages and disadvantages of the static pressing prin-
ciple and the vibration pressing principle in the production of concrete bricks. The paper
showed that vibration pressing technology is the most advanced technology in the world,
it gives higher pressing productivity, none picky about production materials, and econ-
omy in the terms of the initial equipment investment. The production model of vibrating
presser is very flexible which can be produced at construction sites. Vibration press
technology promises many breakthrough and innovations in future.

Keywords: Concrete bricks, static pressing principle, vibration pressing principle, brick
press machine

1 Truong Dai hoc Cong nghiép TP.HB Chi Minh 2.Truong Dai hoc Viét Bic 3.Cong ty CP xay
lap Co khi & Luong Thuc Thuc pham, 4. Cong ty CP Pau tu & Cong nghé Purc Thanh
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1.GIOI THIEU

Trén da phat trién do thi hoéa tai cac
thanh pho thudc Trung wong, cac thanh
phé thudc tinh cling nhu viée hinh thanh
cac khu cong nghiép tai cac tinh trong ca
nude ludn séi dong, dang dién ra trong
nhing nim gan day,d4tao ra mirc tiéu thu
gach xay trong toan qudc tang nhanh, udc
tinh nhu cau khoang 20 ty vién/nam. Dy
bao vao nam 2020-2022, nhu cau s& ting
1én khoang 30 ty vién quy tiéu chuan/nim
[1]. Dé san xuat ra mot ty vién gach dat
sét nung, phai tiéu tén khoang 1,5 triéu m?
dat sét (tuong duong 75 ha dat khai thac o
d6 sau 2m), 150 ngan tan than va thai ra
m01 truong 0,57 triéu tan C02 Nhu vay,
néu san luong gach udc dat su dung theo
ké hoach dén nam 2020 thi mdi ndm toan
quéc phai tiéu ton 45 triéu m® dat sét
(tuong dwong 2250ha dat khai thac o do
sau 2m), 4,5 triéu tan than va thai ra moi
truong 17,1 triéu tn CO»,gbp phan gay 6
nhiém moi truong va hiéu tmg nha kinh,
lam giam nang suét cay trong, diéu nay s&
lam anh hudng dén an ninh lwong thyc ctia
dat nuéc. Theo quy hoach phét trién
diénluc qudc gia giai doan dén 2020 tam
nhin dén 2030, dén nam 2020, tong cong
suat nhiét dién dot than khoang 36.000
MW, san xuat khoang 156 ty kWh (chiém
46,8% san luong dién san xuét), tiéu thu
67,3 triéu tan than. Pén nam 2030, téng
cong suat nhiét dién d6t than khoing
75.000 MW, san xuat khoang 394 ty kWh
(chiém 56,4% san luong dién san xuat),
tiéu thu 171 triéu tan than[2]. Nhu vay néu
dat theo ké hoach xay dung thi dén nam
2020 cac nha may nhiét dién, moi nim sé&
thai ra khoang 30-40 tridu tan tro xi, néu
khong c6 giai phap sir dung thi nguén thai
nay ciing gay 6 nhiém ning né cho moi
truong.
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Trudc thyc trang st dung vat liéu nung
(VLN) & Viét Nam dang chiém ti 1¢ cao,
Bo Xay dung di trién khai chuong trinh
567 bang Thong tu s6 13/2017/TT-BXD
Quy dinh st dung vat li¢u xay dung
khong nung trong cac cong trinh xay du:ng
nham khuyén khich va thic day san xuat
vat liéu khong nung trong linh vuc xay
dung[3]. Nhu vay van dé nghién ctu va
lga chon cong nghé vat liéu va day
chuyén thiét bi san xuét gach khong nung
ngay cang tré nén cap thiét.

2. TONG QUAN VE VAT LIEU VA
DAY CHUYEN THIET BI SAN XUAT
GACH KHONG NUNG

2.1. Vit liéu san xuat

Gach khong nung (GKN)thong thuong
duoc san xuét bang cach sir dung cac loai
vat liéu xi mang, cat, dd dam theo mot ty
1¢ xac dinh, tuy nhién thoi gian gan day
nhiéu nha khoa hoc trong nudc da thuc
hién nghién ctru va cong bd nhiéu loai vat
liéumdi co thé san xuat duge GKN cu thé
cac cong bd nhu sau:Nguyén Dtic Khién
(2010)[4] nghién ctru va san xuat GKN tir
chat thai ciia qua trinh san xuat va tai ché
chat thai xay dung; Nguyén Vin Chanh
va cong su (2010)[5] da nghién ctru san
xuat vat liéu xdy dung khong nung
(VLXDKN) tir vt liéu tro bay va phé thai
bun d6 phdi hop véi cong nghé geopoly-
mer;Phan Vin Hung (2011) [6] san xuat
GKN tir nguyén liéu dat va phé thai cong
nghi¢p; Pao Ptrc Thanh (2012)[7],san
xuat gach khong nung bang cong nghé
polymer v6 co; Pham DPtic Thanh va cong
su (2012)[8] cong bd st dung phu gia
khoang trong bé tong dam lan, san xuét xi
ming portland hdn hop va gach khong
nung;Tran Vin Quang (2013)[9] da phat
trién san pham gach khong nung tir xi thai
nha mdy nhi¢t dién; Phuong

TAP CHi CONG NGHIEP NONG THON SO 46



KHOA HOC - CONG NGHE

Dung(2013)[10] coéng bd san xuat thanh
cong gach khong nung tir xtic tac fcc da
qua str dung; Nguyén Pirc Van va cong su
(2013) [11] da thuc hién nghién ciru ché
tao san pham gach khong nung tir nguyén
lidu dat doi c6 ham luong sét thap;Nguyén
Anh Duong va cong su (2014)[12] cong
b6 két qua thanh cong trong viéc sir dung
dat do Bazalt lam thanh phan nguyén liéu
chinh trong san xuat gach khong
nung; Nguyén Cao Hoang (2014)[13] cong
b két qua nghién ciru ché tao gach khong
nung nhe tir bé tong gia cudng tir sgi giay
phé thai;:Nguyén Van Khoi (2015)[14]
cong bd két qua nghién cliru vé tai str dung
bun thai chira kim loai nang dé san xuat
gach khong nung trén co sé 6n dinh hoa
ran bang xi mang va Polyacrylamlt Lé
Vin Long(2015)[15] cong b két qua xay
dung mo hinh Gng dung cong ngh¢ san
xudt gach khong nung tir dat ddi va
nguyén lidu sin co tai tinh Son La; Tac gia
Kiéu D6 Trung Kién va cong su
(2015)[16] cong bd két qua nghién ctru
san xuat vat liéu khong nung trén co sé
geopolymer hoa xi thép;Nguyén Ninh
Thuy va cong su (2017)[17] cong bd két
qua nghién ciru kha nang déng ran ciia tro
bay v&i hé nguyén liéu da mi va soéi do
trong lam vat li¢u khong nung; tac gia
Tran Vii An (2018)[18] cong bd chét
lugng GKN tir nguyén liéu tro trau tho
thay cot liéu nho.
2.2Tinh hinh dau tw diy chuyén sin xudt
gach khong nung tai Viét Nam

Theo bao cdo cua By Xay dung tai tai
hoi nghi danh gid du an “Tang cuong san
xuat va sir dung gach khong nung & Viét
Nam”, tinh dén hét nam 2018, tong cong
suat cac day chuyén san xuat VLXKN dat
7 ty vién gach QTC céc loai, san luong
khoang 6,5 ty vién, chiém 28% tong lugng
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gach xay dung, gop phan dang ké vao
giam phat thai khi nha kinh cua Viét Nam
[19].TUr mot vai day chuyén quy mé nhd,
san xuat mang tinh thi diém, tham do thi
truong, dén nay déi véi day chuyén san
xuat gach bé tong con goi 1a gach xi mang
cot ligu thi ca nuéchién dang c6 2.122 day
chuyén, trong d6 c6 144 day chuyén c6
nang suat khoang 10 tri¢u vién QTC/nam
(dau tu tir nam 2010 dén nhitng nam gan
day). Cac day chuyén nay hién san xuét
dat 70 -100% cong suét thiét ké , con lai
1a cac day chuyén dudi 10 triéu vién
QTC/ ndm, san lugng san xuat tinh tai
thoi diém 2015 dat khoang 5 ty vién, san
lugng nay thyc té méi dap tng duoc
19,23% vat lidu xay. Tong gia tri dau tu
cho loai day chuyén nay khoang 1200 ty
d6ng[20]

Dbi voi day chuyén san xuat bé tong
khi chung 4p (gach AAC), ca nudc c6 15
day chuyén (mién bac 9 day chuyén, mién
nam 4 dy chuyén, ning suat ctia cac day
chuyen nay tir 100.000 - 200.000 m*/nam,
tong cong suat thiét ké 2320 m?3. Tinh dén
30/6/2016 da c6 13 day chuyén da di vao
san xuat. Tong cong suat 13 diy chuyén
2070 m* /nam, twong duong 1,34 ty vién
QTC/nam; san luong san xut nam 2015
dat khoang 0,35 ty vién QTC, san lugong
nay thuc té méi dap tng duoc 5,158 % vat
lidu xay. Tong gia tri dau tu cho loai day
chuyen nay khoang 120 ty dong [20].

Déi véi day chuyen san xuat gach bé
tong bot - Tong s6 diy chuyén dang san
xuat 14 17 day chuyén, niang suat mot day
chuyén tir 4.000 — 50.000 m? /nam. Tong
cong suat hon 389.000 m® twong duong
0,12 ty vién QTC/nam (nang suat tinh
theo thoi gian lam viéc 1 ca, néu cong suat
tinh theo 2 ca san xuat thi san lugng s€ dat
0,253 ty vién QTC /ndm). San lugng san
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xuat nam 2015 dat khoang 0,2 ty vién
QTC, san lugng nay thuc té mai dap ung
dugc 0,77% vat liéu xay. Tong gia tri dau
tu khoang 120 ty dong [20]

Trong nude hién c6 khoang trén 30 don
vi ché tao thiét bi san xuat gach khong
nung, bé tong. Trong sd ndy c6 90% la
cac co s¢ nho 1¢, tu phat, chu yéu san xuAt
cac may dong co khi, phuc vu cho céc ho
gia dinh, san xuat chii yéu I gach ba-banh
x4y tudng rao va cac cong trinh phu. Gan
day co 1 s6 don vi dau tu trang thiét bi
thém va cai tién miu ma nhung nhin
chung van trong tinh trang nho 1é san xuat
dong may cho h¢ gia dinh, ché tao theo
kinh nghiém, thiéu ho so thiét ké, nghién
ctru phét trién khong bai ban. Trong sb
trén 30 don vi ché tao loai may nay thi co
khoang 5 don vi ché tao c6 xuong rong
trén1000 m?. Cong nghé san xuat clia cac
may ép gach chu yéu 1a rung ban hoic ép

tinh, quy md nho, niang suat khoang 40
triéu vién QTC/nam.Phan 16n cac day
chuyén san xuat hoat dong thiéu tinh 6n
dinh, ning suat va chat luong san pham
chua cao, gid thanh chua c6 tinh canh
tranh,phﬁn 16m cac linh kién cua thiét bi
thuy luc, dién tu dong hda cua may ép va
cac thiét bi khac ciia day chuyén van phu
thudc vao nudc ngoai [21]
2.2.1.Gi6i thiéu mot so6 day chuyén tw
dong sin xuat gach Bé tong trong nuéc
Trude nhu cau phat trién gach
khong nung trong nudc ngady mot tang
cao, cac cong ty, doanh nghiép trong nudce
vira thyc hién nhap khau cac day chuyén
nudc ngoai vé thuong mai vira to chic
gidi ma, tu vanthiét ké va ché tao. Danh
sach cac cong ty dang thyc hién thiét ké,
ché tao va cung cap may ép GKN cho thi
truong tiéu thu trong nudc dugce trinh bay
tai Bang 1

Bang 1. Danh sach mot s6 doanh nghiép dién hinh trong nuéc dang hoat dongché
taocac day chuyén san xuat gach khong nung[21]

TT | Tén congty bia chi Loai Ning suat Chung loai
cong ty may ép (vien/gio) san pham
1| Cong ty co phan Khu cong Ep thuy 2000 -Gach 2.,4.6
Thanh Bang ng.liiép XPQH lyc dam _Gach dac
tien xuan rung
trudng nam
dinh
2 | Congty CoKhi | Phuongting | Ep rung 860+4200 |-Gach rong
Xay Dung nhoz;;h;i B _Gach dic
Thubuc TP HCM “Gach 2415
3 | Cong ty TNHH Cum cong Ep tinh 2000+5000 |-Gach dac
Co Khl’. tffnlgéé’u‘yl“;‘fn _Gach block 2.4.6 13
Dong Hai binh thugn
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Va Cong Nghé |subi 161, xa Vinh | va

4 | Cong ty TNHH 243-QL 1k. |Eprung 700 -Gach block xay
Phan Lam Anh Thua dac TP tuong
HCM -Gach block
100,19,9,14
-Gach dic
5 |Cong ty Co Nha may ché | Rung 5000+15000 | -Gach thé
phﬁn Pau Tu tao tai sb 143 khudn

buc Thanh Phudc An, Ci | rung
chi TP.HCM ban

-Gach block 2, 6 15

6 | Cong ty CP Co 160 Hoang Rung -3200 gach to | -Gach dac
Khi Va VLXD | Quéc ViétP. | khuon

-1500 gach -Gach block rong 2

Thanh Phuc Ngoc Son aho véch
Q.Kién An TP.
Hai Phong -Gach block rong 3
thanh vach
-Gach block 2,4,6 16
A 1A Cong
A o Ien ‘Aday Nam dua | sudt san Ly banh gia cac
TT Tén Cong ty chuyén L X Tiéng On
san xuAt | Yaosan xuat nhuoc diém
xuat QTC/ca
Cong Ty CP Gach 50.000 H¢ may rung bé
! Vina - Vina JSC QF8 2014 vién/ca 115dB tiéng On cao
Cong ty CP Pau tu L .
2 | Phat trién QT10-15F | 2014 19090 10430 gp [FLE méy rung b
% vién/ca tiéng On cao
Trung Hi€u
3 |Congty CP QT10-15F | 2015 19090 10430 gp [FLE méy rung b
Vietcem vién/ca tieng on cao
Cong ty Cp Pautu| QTS-15F 2014 50.000 {110-130 HE¢ may rung bé
4 | & Phat trién vién/ca dB tiéng On cao
Secoin
Cong ty CP Vat QT10-15F | 2016 70.000 {110-130 HE¢ may rung bé
5 |liéu Xay dung vién/ca dB tiéng On cao
Bach Viét

b) Ddy chuyén dong Harex ciia han Quéc

Diy chuyén Harex gold 900 1a day
chuyén san xuit GKN c6 cong nghé hién
dai,dugc nhap khau tir Han Quéc, day
chuyén c6 ning suat 110 triéu vién/niam.
Cong nghé cua day chuyén duoc thiét ké
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tu dong tir khau phéi cép liéu — tao hinh —
dong goi thanh pham. Toan bd day chuyén
¢ gia trén 50 ty ddong.Nguyén liéu dau
vao san xudt dugc kiém soat chit ché,
sang loc k¥ luong va dugc dinh luong
bang dién tir, c6 do chinh xac cao.Nguyén
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liéu sau khi tron dugc chuyén vé may ép
chinh, nguyén li¢u roi vai tai cac khau ép
dugc thuhdi va tai st dung 100%. Dinh
luong nguyén lidu cho timg mé duoc kiém
soat va diéu khién bang cam bién dién tir,
dam béo tinh chinh xac cao va dong déu
cho tung khay gach.Mdy ép tao hinh vién
gach 1a dong may su dung cong nghé¢ ¢p
rung tién tién.Hé thong vé sinh lat chuyén
pallet tu dong hoan toan.Gach cot liéu sau
khi ép duoc van chuyén dén khu vuc
dudng ho bang robot. Qua trinh dudng ho
duoc gia nhiét béng hoi nudc nén da lam
tang cuong co tinh cia vién gach. Kiém
soat tinh dong nhat ctia san pham bang cac
cam bién dién tir. Hé théng boc xép gach
thanh pham bang robot, dam bao s lugng
gach cho tung kién gach, cong doan dong
kién, dan nhan cling dugc tu dong nén da
tiét kiém duoc nhiéu nhan cong.Cac kién
gach thanh pham dugc van chuyén luu
kho va sin sang dua dén cong truong sir
dung. Cac san pham gach dién hinh cua
day chuyén gom gach ong 2 15, gach 6ng
6 16, gach block mac cao va gach mau
trang tri cao cap.

¢)Ddy chuyén sin xuit GKN ciia cong
ty Tiger cua Nhdt Bdn

May ép san xuat gach bé tong dong S
(S-series) ctia cong ty Tiger dugc thiét ké
theocong ngh¢ rung khuodn, tdc do cao, co
chu ky san xuat nhanh, cho ra san pham
GKN chét lugng cao. Dong may Srat linh
hoat c6 thé hoan doi cac cum may véi cac
nha san xuat khac ctia Nhat ban nén co
tinh kinh té cao.Diém noi bat vé dong may
nay la kha ning san xuat dugc san pham
c6 dai kich thudc 16n, chiéu cao san pham
tir 60mm-215mm. May sir dung hé thong
thay khuon nhanh, don gian, nén cho phép
san xuat nhiéu loai san pham khac nhau
trong cting mot ca lam viéc. S6 vong quay
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clia dong co c6 thé 1ap trinh va co thé thay
d6i trong qua trinh van hanh tbi thiéu tir
2.400 vong/phiit dén 3.200 vong/phiit.Ban
dd khuon ctia may dwoc lam tir nhing tam
thép day lap trén bo giam chan cao su gitp
cho san phém o chat luong tdt hon. Mic
du viée san xuit phu thudc vao nhiéu yéu
t6, tuy nhién dong may nay khi san xuat
c6 thé dat toc d6 6 gidy cho mdi chu ky,
tuong duong véi t6i da 10 pallet san pham
trén 1 phuat, do d6 dong may S cua cong
ty Tiger dugc danh gid 1a dong may san
xuat bé tong bang hé thong thity lyrc nhanh
nhat hién nay.

2.2.2.2.Mot s6 danh gia vé diy chuyén
san xuat gach khong nung nhip khau

Piém ton tai chunglén nhat cho céac
may ép ndi riéng va day chuyén dong b
n6i chung cia cac dong may nhap khau
hién 1a gia thanh rat cao, trir dong may
chat lugng thap cua Trung Qudc da néi &
trén. Phan 16n céc linh kién, phu tungcia
cic dong may nhap nay co xuat Xt nude
ngoai, nén khi may cé hong hoc déu phai
chd nhap khau. Cac nha san xuét ché tao
cac dong may nay déu thiét ké cac phu
tung, phu kién, linh kién theo cach riéng
nén phan 16n thiéu thong nhat, thiéu quy
chuan din dén rat kho khan cho cac cong
ty san xuat vat liéu khong nung trong
nudc can tim kiém thay thé, lap rap, sia
chita khi mdt trong cdc may cua day
chuyén san xuat bi hu hong[18].

Pbi voi dong may c6 xuat xt tir Trung
Qudc: 90% day chuyén san xuat cé ning
suat tir 5 triéu vién QTC/nam trd 1én, cong
nghé clia cic may nay phan 16n dugc giai
ma tr cdc dong may cua cac nudc chau
Au, Hoa ky tir hang chuc nam trudc. Cac
may nay déu co tiéng on 16n, chua dam
bao vé an toan lao dong, Nang lyc san
xuat thyc té chi dat khoang 30 -50% ning
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suat thiét ké cong bo. Chi phi van hanh,
sira chita cao, linh kién thay thé khong
dong nhat tuy vay cac day chuyén dong
may cua Trung Quoc ché tao co gia re,
phu hgp nhiéu dbi tuong khach hang thiéu
von dau tu ban dau.

Pbi v6i dong may xuit xa Han
Quéc:Day chuyén cong nghé hién dai va
tw dong hda hoan toan, nang suat, chat
luong san pham cao, tuy nhién san pham
san xuat tir diy chuyén khong tao ra dugc
nhiéu mau ma, dai cong suat chi phu hop
cac nha san xuat quy mé 16n, mirc dau tu
cao gap 2 -3 lan day chuyén cia Trung
Québc ché tao.

Dbi véi dong méay xuat xir Nhat Ban,
M¥, Puc:Cac day chuyén ndy c6 suat dau
tu cao hon dong may cua Han Québc,van
hanh phu’c tap, nhiéu cong doan phu’c tap
khong can thiét, yéu cau cao vé nguyén
heu san xuat thiéu tinh thich ing véi nhu
cau vé miu mi san pham va nguyén ligu
tai Viét Nam, chi san xuat mot sb dong san
phém c6 khau d6 16m; nha xudng, ha tﬁng
yéu cau dau tu phai bai ban, trinh do lao
dong yéu cau cao, nhat 1a doi ngil van
hanh; chi phi thay thé, stra chira rat cao;
tinh dap ing vé cong tac bao hanh, bao tri
cham, phai cho dgi dai ngay. Gid day
chuyén cao gap 5 lan so v&i day chuyén
cung loai ctia Trung Qudc.

Doi véi dong may xuat xu cia Tay
Ban Nha, Y, Tho Nhi Ky: Day chuyén
thiét bi va cong nghé khong c6 nhicu khac
biét so voi ddy chuyén TQ san xuat, diém
khac biét ciia day chuyén sir dung linh
kién c6 chat lugng t6t hon, do vay chi phi
thay thé, sira chita rat cao. Tinh dap ung
vé cong tac bao hanh, bao tri cham, phai
chd doi dai ngay. Thiéu tinh thich ung véi
nhu ciu vé miu ma san pham va nguyén
liéu tai Viét Nam (chi san xuét 1 s6 dong
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san pham c6 khau do 16n), suat dau tu qua
cao so v&i chat lugng, dich vy.

3. LUA CHON PHUONG AN THIET
KE MAY EP

Nhu di phan tich & trén d6i vé6i cac
dong méy nhap khau, ngoai van dé gia
thanh cao thi yéu t6 chuyén giao cong
nghé cho cac nha dau tu trong nudc khong
hoan hao, thiéu kha niang tuong thich vé
diéu kién nguyén vat liu, khi hau, trinh
do lao dong dac thu tai Viét Nam. Do vay
cac nha dau tir trong nudc phai ty tim
hiéu, mo mam thu nghi¢m dé van hanh
nha méy, dan dén san pham VLKN lam ra
chat lugng thiéu on dinh, bén canh d6 khi
hu héng bat ctr cum chi tiét nao hodc cac
phan mém diéu khién nio c6 su cd déu
phai trong chd vao ngudn nhap khau tir
céc cong ty thuong mai cung cap. Nhiing
nguyén nhan ké trén da khién cho cac nha
may san xuat GKN nhap khau méi chi
khai thac ddy chuyén san xuat & ty 1& thap,
hau hét san lugng san xuat méi chi dat
pham vi 10%- 20% cong suat thiét ké
[21]. Thyc trang nay cho thay can phai
nang cao va tang cuong doi ngii khoa hoc
cong nghé 1anh vuc may va thiét bi san
xuat vat liéu khong nung noi chung va
GKN noi riéng, nham c6 thé lva chon
duogc cong ngh¢ hop 1y, lam chu cong
nghé dé thuc hién ty thiét ké, ché tao va
phat trién ra cac dong may san xuat GKN
mang thuong hiéu Viét Nam 1a rat cap
thiét.

Trén thi truong trong nude hién nay cé
nhiéu chung loai may ép GKN khéc nhau,
nhung ching thi dugc phan chia theo 2
loai cong ngh¢ chinh la cong ngh¢ ép rung
va cong nghé ép tinh.

Déi v6i cong nghé ép tinh: may ép tinh
st dung xi lanh thuy luc ép cudng buc
mot chiéu hodc 2 chiéu trong khudén mau
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dé tao hinh cing véi cuong do ép xac dinh
dé cho ra san pham gach khong nung
thanh pham.

Trong khi d6 cong nghé dinh hinh vién
gach bang nguyén 1y rung lai c6 toi 4
phuong phép rung co ban gom: (i)Rung
bén trong (inertial vibration) la qué trinh
rung tac dong tryc tiép vao qua trinh pha
tron vat liéu;(ii) Rung bé mat (surface vi-
bration) 1 qua trinh rung tac dong 1én bé
mit ngodi cua cuia san pham;(iii)Rung
khuon (molding vibration)la qua trinh
rung tac dong truc tiép vao khudn duc vat
liéu va truyén nhimng dao dong rung vao
qua trinh phan phdi co tinh cua vat liéu
trong qua trinh dinh hinh;(iv) Rung ban

(table vibrating) 1a tac nhan rung phia
ngoai tac dong vao qua trinh dinh hinh. Twr
4 phuong phéap rung dinh hinh nay duogc
chia ra 3 loai may ép rung gom: (i)may ép
cong nghé ép rung ban, (i1) may ép cong
ngh¢ rung khuodn va (iii) may ép cong
nghé ép rung khuon - ban két hop.

Trén co so phan tich trén ta 1ap bang so
sanh vé uu va nhuoc diém cua may ép
nguyén 1y ép tinh va may ép nguyén 1y ép
rung theo Bang 3. Can clr vao Bang 3, cac
nha san xuit GKN c6 co s& lya chon
phuong an dau tu may ép nham phu hop
v6i cac yéu cau thyc tién, nham mang lai
hiéu qua cho san xuat.

Bang 3.So sanh cong ngh¢ ép rung va ép tinh

Cong nghé¢ ép tinh

Chu yéu trén cac dong may cta Trung
Quoc thiet ke va ché tao

Cao hon it nhat 50% so voi may ép
cong nghé rung khuon trén cuing mot
cOng suat.

-Sir dung nguyén liéu dau vao thuong
yéu cau c¢6 d6 min cao hon

- Ti 1€ tron kho hon, nén gach sau khi
ép thuong can phun nudc hodc phai
diung dau thio khudn, khién bé mit
gach dinh diu, gdy anh huong chat
lugng.

- Gia thanh vién gach cao hon, do san
lugng thap.

Stt Muc Cong nghé ép rung
Cong nghé dugc cac nudc
, | Cong phit trién (Dtre, Nhat, Han
nghé Quodc .. )sur dung véi lich
su 1au doi
, Thap hon 50% xét trén
2 Mize cung mot san lugng day
dau tu A, i
chuyén
-C06 thé str dung phdi lidu
v6i d6 4m cao hon, gitp xi
Chéat mang tao phan tng thuy
lugng, héa nhanh, gach nhanh tao
3 A . A
gia thanh | cuong do.
san pham | -Gia thanh vién gach canh
tranh do c6 san lugng cao,
murc dau tu thap.
-Thoi gian cap liéu nhanh,
chu ky mdt mé ép gach
San chi tu 15-25s tuy vao phan
4 luong khuc may.
day -Nang suat may cao,
chuyén | thong thuong cao hon tir
2-3 1an so v&i may ép tinh
trong cung phan khuc gia

-Chu ky san xuat kéo dai ( khong c¢6 co
ché tao lyc kich rung bd trg nén qua
trinh rai liéu va ép thanh hinh kéo dai
hon)

-Séan lugng dy chuyén thip hon nhiéu
so vOi may €p rung cong nghé rung bé
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Cong nghé ép rung da -Str dung nguyén liéu ban dau c6 yéu
duoc hoan thién qua thoi cau khit khe hon:

5 Tinh 6n gian dai st dung, nén tinh +Can chinh may

dinh on dinh cao hon, dam bao +Dd am nguyén liéu
chat luorng, san luong cua -bo 6n dinh kém hon
san pham dau ra - Hiéu qua san xuat kém hon.
Bio -Két cau may don gian, (}é -Chi phi bao dudng sura chira cao hon,
6 dudng démg bao dudng, thay thé. | do linh kiép su dur.lg phuc tap, dat tién
sita chf;a -Chi phi b:élo dudng, bao hon, daflf: biét la chi phi bao dudng,
tri may thap thay thé khuon
4. KET LUAN hudng wu tién dé thyc hién nghién ctru va

4.1. Poi v6i cong nghé san xuat

Cong nghé san xuit VLXDKN néi
chung va GKN néi riéng dang duoc nhiéu
nuéc phat trién trén thé giéi ap dung,
nham giam thiéu sy 6 nhiém moi trudng
trong qua trinh khai thac, san xuat va da
mang lai nhiéu két qua tich cyc nhu: tan
dung dugc nhidu ngudn nguyén licu ré
tién hién c6 tai cac vung mién, tao ra duoc
nhiéu loai VLXDKN c6 gia thanh thap.
4.2. V& cong nghé va thiét bj

Dua vao bang phan tich uu nhugc
diém ciia nguyén 1y ép tinh, nguyén 1y ép
rung trén thi truong, ¢ thé nhan thiy cong
nghé ép rung c6 ning suit cao hon so véi
cong nghé ép tinh. Cong nghé ép rung
khong kén chon vat li¢u dau vao, hoan
toan phu hop voi moi truong san xuat tai
Mién Nam va dang 13 cong nghé tién tién
nhat trén thé gidi hién nay, htra hen s& co
nhiéu cai tién dot pha trong tuong lai. Vi
vay, viéc lya chon phuong an thiét ké, ché
tao may ¢ép gach khong nung theo cong
nghé ép rung l1a hoan toan hop 1y.

Mo hinh san xuit gach theo phuong
phap ép rung c6 tinh kinh té hon vé mat
thiét bi dau tu ban dau, md hinh san xuét
linh dong co thé san xuat tai cac cong
truong dang thi cong.

Vi céc tinh ndng nay,viéc lya chon
dong may ép rung khuon va rung bé la
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phat trién cho cac doanh nghiép san xuat
gach khong nung hién nay trén thi truong
cung ung gach khong nung 1a hoan toan
hop ly.

4.3. Vé nhén lwc KHCN va Chinh sach

Cac trudng, Vién Nghién ctru cin to
chtrc chuong trinh dao tao chuyén biét dé
co luc lugng hoat dong trong linh vuyc
gach khong nung, bao gébm ca doi ngil
nghién ctru khoa hoc, ddi ngii nghién ctru
ung dung va lyc lugng van hanh san XUAt.
Can c6 nhiéu bién phap dé thu hit sy tham
gia cua cac nha khoa hoc, cac chuyén gia
trong va ngoéi nudc tham gia vao tién
trinh phat trlen gach khong nung.

Nha nuée can c6 nhirng chinh sach hd
tro cu thé ddi véi cac don vi hoat dong
khoa hoc cong ngh¢ hoac img dung khoa
hoc cong nghé vao san xuat gach khong
nung nhu mién giam thué, wu di vn dau
tu, vu tién tiéu thu san pham trong céc
cong trinh st dung von ngan sach Nha
nudc.

Céc co quan thong tin va truyén thong
clia nha nudc can ting cudng thong tin,
tuyén truyén, tao diéu kién thuén loi cho
cac don vi san xuit tiép can va khai thac
kip thoi cac thong tin vé Gmg dung khoa
hoc k¥ thuat va cong ngh¢ hién dai vao
san xuat gach khong nung. Pay manh hoat
dong cua cac dién dan, cic hoat dong trao
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d6i thong tin, chia sé kinh nghiém va hd
trg 1an nhau vé khoa hoc cong nghé, nang
cao hidu qua san xuat va chat luong san
pham.

That chat quan hé twong hd giita Nha
nudce, nha khoa hoc va nha tiéu dung la
mot gidi phdp quan trong lam cho khoa
hoc cong nghé gach khong nung phat trién
va mang lai loi ich thyc tién trong san
Xuat.
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NGHIEN CUU QUY TRINH SAN XUAT BGT CHUOI GIA LUN
CAVENDISH BANANA BANG PHUONG PHAP SAY PHUN

ThS. Tran Thi Duyén ', TS. Nguyén Thi Tuyét '

TOM TAT: Bt chudi gia lin Cavendish banana la san pham dwoc ché bién bang
phirong phdp sdy phun dich puree qua. So véi cdc logi trdi cdy khdc nhiw chanh ddy, dua,
cam thi chudi la loai qua rat kho sdy phun vi chudi la loai qua c¢é dg nhét cao, va rdt dé
chuyen mau san pham thanh ndu den. Dé xir Iy mau nau den cho dich chuéi sau khi xay
nghién, chiing 101 tuyét doi khéng diing héa chat tdy trang nhuw H 2803, acid citric, tyno-
pan trude khi sdy phun, nén dam bdo an toan cho san phdam [10, 11,1 2]. Trong dé tai
nay, chiing t6i chi sir dung dich chanh twoi véi ham leong 0,2-0,24% dé diéu chinh pH
dich loc dat 4,5 nham bat hoat enzyme lam hoa nau dich chudi nghién va khao sat ham
lirong enzyme pectinase; nhiét dg va thoi gian 1 enzyme pectinase dé gia tang hiéu sudt
thu héi dich chudi nghién va lam giam dg nhot dich chudi. Két qud, ching téi da xdc
dinh dwoc: ham luong enzyme pectinase la 0,08%, nhiét do va thoi gian u enzyme voi
dich qua lan lwot la 40°C va 60 phut cho hiéu sudt thu hoéi dich chudi sau khi nghién la
92%.

Nham muyc dich dat hi¢u sudt thu hoi bot chudl 16i da va tao san pham bot chudi
6 chat lwong t0t, ching téi khdo sdt cdc thong s6 dnh huwong den qud trinh sdy phun la
ham lwong chat khé dich qud trieée khi sdy, nhiét dg tac nhan sdy, toc dé bom nhap liéu.
Két qud, chiing téi da xac dinh dwoc: ham luong chat khé dich qua truée khi say la 20%,
nhiét do tac nhan sdy & ]600C va toc dé bom nhdp liéu la 10 mi/phut. Hi¢u sudt thu hoi
bot chuoz la 59,7% va dé am san phdam la 5,3%. San phdam bot chudi cé tinh chdt cam
quan tot.

Twr khéa: pectinase, bot chudi, séy phun, ham luong chit kho, nhiét d6 tac nhan séy,
toc d0 bom nhap li¢u

RESEARCH ON THE PRODUCTION PROCESS OF CAVENDISH BANANA
POWDER BY SPRAY DRYING METHOD

ABSTRACT: Cavendish banana powder is manufactured by spray drying of fruit puree.
Compared with other fruits such as passion fruit, pineapple, orange, banana is a very
difficult fruit to spray-dry because banana is a fruit with high viscosity, and it is easy to
change the color of the product to brown-black. To treat the dark brown color of banana
Juice after grinding, we absolutely do not use bleaching chemicals such as H»SO3, citric
acid, tynopan before spray drying, so it is safe for the product [10, 11,12,13]. In this
study, we only used fresh lemon juice with content of 0,2-0,24% to adjust the filtrate's
pH at 4,5 to inactivate the browning enzyme of mashed banana juice

'Pai hoc Ba Ria Viing Tau
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and investigate the pectinase enzyme content, temperature and incubation time of pecti-
nase enzyme to increase the yield of mashed banana juice and reduce banana juice vis-
cosity [6]. As a result, we have determined: the pectinase enzyme content is 0.08%, the
temperature and the enzyme incubation time with the juice are 40°C and 60 minutes, re-
spectively, for the yield of banana juice after mashing is 92%.

In order to maximize banana pulp recovery efficiency and to create the banana
powder with good quality, dry mass of fruit juice before drying, drying agent temperature,
and pump rate were studied. The results showed that the dry mass of fruit juice before
drying is 20%, the drying agent temperature is at 160°C, and the pump rate is 30% and
the input pump speed is 10 ml/min. The banana pulp recovery efficiency is 59,7% and
the product moisture content is 5,3%. Banana powder had an excellent sensory quality.

Keywords: pectinase, banana powder, spray drying, dry matter content, drying agent

temperature, pump rate

1. PAT VAN PE

Bot chudi gia lun Cavendish ba-
nana 13 san pham duoc ché bién bing
phuong phép siy phun dich puree qua. Say
phun 13 céng nghé tién tién tao ra nhirng
san phém dang bot kho co chit lugng cao,
tdc do séy nhanh, thich hop dé tao ra bot
trai cay tir dich qua, 1a nguyén liéu rit nhay
cam vé nhiét do, can giam thiéu thoi gian
sdy. Bot chudi thuong dugce dung lam d6
uéng v&i1 cacao, socola, stra bot, lam banh
ngot va thure an tré em, ngudi bénh [5, 13].

Bot chubi, gitt vai tro nhu 13 Pre-bi-
otic, gitp loi khuin phat trién manh mé&
hon, cung cdp chit xo- tinh bot khang
(Resistant Starch), co6 tac dung chira cac
bénh vé duong tiéu hoa, cai thién bénh tri
va tdo bon, gidm nguy co ung thu dai truc
trang thong qua céc co ché khac nhau nhu
bao vé khoi tac hai do bién d6i DNA, thay
d6i biéu hién gen va ting tu chét (apopto-
sis) cua cac té bao ung thu va nhiéu tac
dung t6t cho strc khoe. Bot chudi cung cap
chét dinh dudng giau kali, magié, tac dung
lam giam cholesterol, 6n dinh huyét ap.
Ngoai ra bot chudi con tmg dung nhiéu

TAP CHi CONG NGHIEP NONG THON SO 46

trong linh viec my pham phai dep: 1am mat
na dudng da chdng ldo0 hoa [2].

Bot chudi sdy thu duoc bang cach
sdy pure chudi theo 3 cach: sdy bang thiét
bi truc rong, sdy bang thiét bi sdy phun
hoac dung phu’O’ng phap sdy mang bot. Néu
sdy bang thiét bi siy phun, puree chudi
dugc tron véi tinh bot khoai tay bién hinh
voi ty 1€ 2,5-3%. Khong khi nong véi nhiét
d6 140-150°C dugc thdi vao véi toc do
120-150m/s lam kho cac hat puree chudi.
Khong khi ra khoi thiét bi siy c6 nhiét do
70-75°C, ra khoi cyclon con 30-35°C. Néu
sdy bang thiét bi séy mang bot sau khi b
sung vao puree chudi chat 6n dinh 13 10ng
trang tring voi ty le 1a 1%, dé & nhiét do
lanh mot thoi gian r6i danh thanh bot. Phét
bot chubi 1én khay, sdy ¢ 70-75°C trong 30-
35 phut. Sau khi lam ngudi, tdn nhé san
pham sdy duogc bot chudi. Néu sdy trén
thiét bi truc réng, pure chudi duoc phét trén
mat truc ma khe hoé gitra hai truc 1a 0,1mm;
nhiét do trong truc dét 1a 170-175°C, con
lai san pham 1a 90°C, van té¢c quay cua truc
4-5 vong/phut. D6 4m cudi cung cua bot
chubi dé dung sy 1a 7-12%, day 1a d6 am
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an toan cho bot chudi. Bot chudi siy theo
phuong phap siy phun va siy mang bot c6
huong vi, mau sac dep hon so véi sy truc
rong [5].

Cac qudc gia din dau vé san xuat
chudi bdt 13 Ecuador, Colombia, Canada.
Tuy nhién, san lugng bot chudi con han
ché. O day, yéu cau do chin cua nguyén
lidu chudi cho qua trinh san xuat bot 1a phai
that chin, vé c6 mau vang dén trimg cudc,
rudt chuéi mém nhung chua nhiin, khong
¢6 vi chat da lam han ché lugng chat xo-
tinh bot khang ¢ trong nguyén liéu chudi.
B6 sung cac ché pham enzyme pectinase
vao qué trinh ché bién gitip cho higu suat
thu hoi dich chudi nang cao. Vi chudi la
loai qua chira ham lugng pectin cao (0,7 —
1,2%) 1a nguyén nhan gay ra mot s6 van dé
kho khin cho cic nha san xuat do: khi
pectin trong qua ton tai dudi dang khong
hoa tan sé 1a chét lién két cac chum soi cel-
lulose & thanh té bao lam qua ran chac va
gilr dich qua. Viéc thuy phan protopectin
trong qua chin cé thé duoc thuc hién bﬁng
cach dun nong ¢ 80-85°C. Khi d6, moi
truong acid cua qua s€ tham gia thuy phan
protopectin thanh pectin hoa tan va araban.

Tuy nhién, viéc gia nhiét dich qua lai anh
hudng khong tot dén chat lugng dich nhu:
gay cho dich huong vi x4u, lam mat mot s6
vitamin. Do d6, viéc thuy phan protopectin
bang ché pham enzyme pectinex Ultra SP-
L d3 tré nén rat pho bién [7].

Céc nghién ctru trong nude vé tmg
dung k¥ thuat sy phun dé san xuat bot trai
cay: bdt chanh day, bot ca chua, bot 14 dura,
da dugc thyc hién boi cac tac gid Ton N
Minh Nguyét, Dao Vin Hiép [1]; Nguyén
Thi Hong Minh va Nguyén Thi Thiy Ninh
[3]; Huynh Thi Thu Nhiéu, Nguyén Ngoc
Kha, Hoang Thi Truc Quynh [4].

2. VAT LIEU, PHUONG PHAP VA
THIET BI NGHIEN CUU

2.1. Vit liéu nghién ciru

Chubi gia lun Cavendish banana:
tréng huyén Chau buc, Xuyén Mdc, tinh
Ba Ria — Viing Tau, dat d0 chin uong
(chubi wong). Chudi sau khi rtra, cat khic,
chan nuéc & 75 — 100°C trong 5 phut, lam
lanh nhanh (3 phut), béc vo, xay nhuyén
thanh puree, 0 voi enzyme va ép lay dich
loc.

Hinh 1. Chubi gia lun sau khi rira, cat khic va xir Iy nhiét

34

TAP CHi CONG NGHIEP NONG THON SO 46



KHOA HOC - CONG NGHE

Enzyme: Pectinase Ultral SP-L: dang
long mau nau, tén thuong mai la
PECTINEX 120L, do hang NovoNordisk
Pan Mach san xut.

Maltodextrin: san phém cua Nhat,
dang bot min, mau tréng, khong mui, tan
hoan toan trong nudc, dd am 6-7% va chi
s6 DE 14 17-20.

Hoéa chat Felling A, Felling B,
KMnQy, Fe5(SOy4)3, HySOy, HCI, NaOH:
dat céac chi tiéu cho nghién ctu.

2.2. Phuong phap nghién ctru

2.2.1. Phwong phap phéan tich héa
ly [9]:

+ Ham lugng nudc (theo TCVN
9934:2013)

+ Ham luong dudng tong [4]

+ Ham lugng tinh bdt (theo TCVN
4594:1988)

+ Ham lugng tro (theo TCVN
5105:1990)

+ Xac dinh ham lugng chat kho hoa
tan: bang chiét quang ké

+ Xac dinh ham lugng am bﬁng
thiét bi can say am MB23

+ Ham lugng kali (theo AOAC
969.23)

+ Ham lugng canxi (theo phuong
phdp ndi bo (EHC-TP2-010) (Ref.
AOAC968.08 (2011))

+ Ham luong magie (theo phuong
phdp ndi bd (EHC-TP2-010)(Ref.
AOAC968.08 (2011))

+ Ham lugng phospho (theo AOAC
995.11)

+ Arsen v6 co (As) (theo phuong
phap ndi bo 1.0 (EHC-TP2-238)).

2.2.2. Phwong phap vi sinh:

+ Tong s6 vi sinh vat hiéu khi
(TCVN 8275-2:2010 (ISO 21527-
2:2008)
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+ Clostridium perfringens TCVN
4884-1: 2015 (ISO 4833-1:2013)

+ Toéng s6 nam men, nim moc
TCVN 4991:2005 (ISO 10 7937:2004)

2.2.3. Phuong phap danh gia chat
lwgng cam quan: theo TCVN 3215-79 [§]

+ Xac dinh hiéu sut thu hoi dich qua [1].

m, X C,
_m1><C1

n x 100

Trong d6: my 1a khdi lwong méau ban dau
(8) ,

my la khoi lugng dicl} sau khi loc‘(g)

Cy laham lugng chﬁt kho ban dau (%)
C, la ham lugng chat kho dich qua sau khi
loc (%)

+ X4ac dinh hiéu suét thu hoi [1]: hiéu
suit thu hdi san pham duoc tinh bang %
lugng chat kho trong san pham so voi
lwgng chat kho trong dich qua trude sy
phun.

2.2.4. Phwong phap bé tri thi nghiém
a. Khao sat sw anh huong cia ham luong
enzyme pectinase dén hiéu sudt thu héi
dich chudi

Chudi 13 loai qua giau d6 nhét nén
kho dé thu hoi dich loc sau khi ép, nén dé
thu duoc dich loc sau ép vt hiéu suét cao
nhét, chung toi khao sat ham luong enzyme
pectinase 1an luot 12 0,06%; 0,08%:; 0,1%.
Thi nghiém duogc bd tri va tién hanh vai
nhan té thay d6i 1a ham lugng enzyme
pectinase va 3 lan lap lai.

b. Khdo sat sw anh hwong cua nhiét
d¢ va thoi gian ii enzyme pectinase dén
hiéu sudt thu hoi dich chudi

Thi nghiém duogc bd tri va tién hanh
v6i 2 nhan té thay ddi 1a thoi gian va nhiét
d6 U lan luot 1a 30°C, 40°C va 50°C; 30
phut, 60 phut va 90 phat. Thi nghiém lap
lai 3 lan.
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c. Khao sat sw danh hwong ciia ham
lwong chit khé dich qud truwée khi sdy
dén chit lwong va hiéu sudt thu hoi
ciia bot chudi

Thi nghiém duogc bd tri va tién hanh
v6i nhan té thay doi 1a ham luong chat kho
1an lugt 1a 15%; 20%; 25%; 30% va 3 lan
1ap lai. Viéc lya chon ham lugng chét kho
dich qua trude khi séy dua trén hiéu suit
thu hoi, d6 am, chat lugong cam quan bot
chudi (mau sic, mui vi, trang thai).

d. Khdo sat anh hwong ciia nhiét dj
tdc nhén sdy dén chit lwong va hiéu sudt
thu héi ciia bét chuéi

Thi nghiém duogc bd tri va tién hanh
v6i nhan té thay ddi 1a nhiét d6 tic nhan
sdy lan luot 1a 140°C, 150°C, 160°C, 170°C
va 3 lan lap lai. Viéc lya chon nhiét do tac
nhan sy thich hop dua trén hi¢u suat thu
héi, do ém, chat lugng cam quan bt chudi
(mau sidc, mui vi, trang thai).

e. Khdo sdt anh hwéng ciia toc dp bom
nhdp liéu dén chit lwong va hiéu sudit
thu héi ciia bét chuéi

Thi nghiém dugc bd tri va tién hanh
v6i nhén t6 thay doi 1a tdc do bom nhap
liéu lan lwot 1a 8ml/phat, 10ml/phut,
13ml/pht, 15ml/phat. Chiang t61 xac dinh
hi¢u suat thu hdi, o 4m ctia bot chudi sau
khi sdy, chat luong cam quan (mau sic,
mui vi, trang thai). Mdi thi nghiém duogc
1ap lai 3 1an v6i ting toc d6 bom nhap liéu.
Chét luong cam quan ciia san pham bot
chudi sidy phun duoc danh gia bang
phuong phap cho diém chat luong tong
hop san pham theo tiéu chuan Viét Nam
(TCVN 3215 - 79). Mau sic dugc xac dinh
theo TCVN 3215 — 79. Khi nhan xét mau,
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dat cbe dung mau thtr noi sang, dudi nén
tring, mat nguoi quan sat cing phia véi
ngudn sang cung phia véi ngudn sang
chiéu vao mau thir. Xac dinh mui theo
TCVN 3215 — 79, nglrit mui trén miéng
cbe. Xac dinh vi theo TCVN 3215 — 79.
Dung diia thity tinh chAm vao mau dua lén
dau ludi dé xac dinh vi.
2.3. Thiét bj nghién ctru

Pé tién hanh qua trinh siy phun dich
chudi chiing t6i str dung may say phun san
xudt tai nuéc Anh cuia cong ty L.P. TECH-
NOLOGY LTD c¢6 Model No: SDO - 05,
Serial No: 1210298. Dang ban cong
nghiép, ning suét say l1a 1-3kg nudc bdc
hoi/gio, tbc 46 bom nhap liéu giao dong tir
5 — 50ml/phut, nhiét d6 tdi da cta tac nhan
sdy dau vao 1a 350°C).

Hinh 2. Thiét bi say phun

3. Két qua nghién ciru va thio ludn

3.1. Két qua mt s6 thanh phéan hoéa
1y ¢6 trong nguyén liéu chudi gia lin
Cavendish banana

TAP CHi CONG NGHIEP NONG THON SO 46
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Bang 1. Mot s6 thanh phan héa 1y c¢é trong chudi gia lin Cavendish banana

Thanh phan hoéa hoc Ham luong (% m/m)
Nudc 73,2 + 0,2
Ham luong duong tong 153 + 0,1
Tinh bt khang 247 + 0,15
Tro tan trong acid 0,86 = 0,25
Brix 13 £ 0,12
pH 4,6 = 0,15
Protein 0,9 + 0,01

Khao sat thanh phan hoa 1y cua chudi gia
Iun tinh cho 100g trong luong tuoi (da boe
v0), cho thay nguyén liéu chudi gia lun
Cavendish Banana trong tai Ba Rja — Viing
Tau c6 ham luong chit dinh dudng kha
cao, dac biét Ia ham lugong tinh bot khang.
V61 ham lugng tinh bot khang cao (2,47%)
1a mot loi thé giup cai thién hé tiéu hoa,
giam can, tot cho nguoi tiéu duong [2].
3.2. Anh huéng ciia ham lweng enzyme
pectinase dén hiéu suét thu héi dich
chudi

95%
0%

85%

Hieu suat

80%
75%

30%

0.06%

70%

Enzyme pectinase c6 thanh phan
polygalacturonase. N6 c¢6 kha nang phan
huy mang té bao thyc vat, thay phan pro-
topectin, 1am rita mé qua, tao diéu kién cho
nude qua voi thit qua dong nhat hon gitp
cho trang thai san pham 6n dinh, ddng nhat
trong thoi gian dai [7].

Pure chudi sau khi nghién, b6 sung
ham luong enzyme pectinase lan luot 1a
0,06%, 0,08% va 1% so v&i khoi lugng
mau. Hiu suét thu hdi dich chudi dugc thé
hién & hinh 3.

a0, 20%

I 85%

0.08% 0.10%

Nang do enzyme Pectinase

Hinh 3. Anh hudng ctia ham luong enzyme pectinase dén hiéu suat thu hoi dich chudi

TAP CHi CONG NGHIEP NONG THON SO 46
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Két qua & hinh 3 cho thay, lugng d1ch
qua thu dugc cao nhat tmg v4i muic nong
d6 enzyme sir dung 0,08%. Luong dich qua

c6 xu huéng giam dan khi nong do enzyme
thap hon hodc cao hon 0,08%. Chtng to
khl thira co chét, van téc phan (mg tang khi
noéng do enzyme ting nhung khi nong do
enzyme bio hoa voi nong d6 co chat thi
van téc phan tng khong thay d6i hoic
khong tang thém khi ting nong do enzyme.
Do d6, ching t6i Iya chon ham lugng en-
zyme st dung 0,08% thich hgp nhat cho

100% 89.30%

céc thi nghiém tiép theo.

3.3. Anh hwéng ciia thoi gian va nhiét
d0 G enzyme pectinase dén hiéu suat thu
hoi dich chuoi

Enzyme Pectinex Ulta SP-L c6 hoat
tinh 1a 3800 PGNU/ml va hoat dong tdi uu
& nhiét do 30- 40°C, tién hanh thi nghiém
& cac nhiét do 1an luot 1a 30, 40, 50°C va
tai cac diém thoi gian khac nhau 1a 30 phut,
60 phat va 90 phat. Hiéu suat thu hoi dich
chudi dugc thé hién & hinh 4.

93% 58.20%
0% =
g i
80% . 857 86.50%
. = 79% -
= 0% ?-__1% 76%
E: a0%
S s0%
@ 40%
T o30%
20%
10%
0%
30 a0 an
Theri gian (phut)
——MNhigtdd 30C  ——nhigt dd 40C Mhigt Jg 500C

Hinh 4. Anh huong cia thoi gian va nhiét d6 0 enzyme pectinase
dén hiéu suat thu hoi dich chuoi

Két qua hinh 4 thdy mau thi nghiém
5 (nhiét d6 u 40°C va thoi gian u 60 phut)
cho hiéu suat thu hoi dich chuodi cao nhat.
Viéc kéo dai thoi gian va tang nhi¢t do cho
hoat dong thily phan 1a can thiét dé tao ra
lugng dich chubi nhiéu. Tuy nhién, thoi
gian thuy phan qua kéo dai (>60 phut) va
nhiét do qua cao (>50°C) cling khong tao
ra lusorng san pham nhiéu hon ma lai mat
nhiéu thoi gian va ton kém hon. Tuy nhién,
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¢ thoi gian thuy phan bé hon 60 phut va
nhiét 6 dudi 40°C lugng dich chudi thu
duoc thip hon. Vi vay, nhiét do u enzyme
t6i uru cho hoat dong thity phan nén 1a 40°C
va thoi gian t6i wu 1a 60 phut 13 thich hop
nhat cho cac thi nghiém tiép theo.

3.4. Anh huéng ciia ham lwong chit kho
dich qua dén chat lwgng va hi¢u suat thu
hoi byt chuoi
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Dich qua sau khi qua giai doan thuy
phan bang enzym pectinase va loc ¢6 ham
lugng chat kho 1a 14%. Tién hanh thi
nghiém & cdc ham lugng chat kho (do

Brix) trudc khi siy lan luot 14 15, 20, 25,
va 30%. Chat luong va hiéu suat thu hoi
bot chubi sau khi say phun duoc thé hién &
bang 2.

Bang 2. Anh huong cua ham luong chit kho dich qua dén chat lugng cam quan, do
am, hiéu suat thu hoi bt chuoi

Thi MAu thi )
nehiém nghiém Danh gia cim quan Hiéu suat (%) | DPiém cdm quan
SMEM | B Brix (%)
1 15 Bot min, mau vang, 56,3 + 0,02 543% + 0,7
khong von cuc
2 20 Botmin mau vang ngd |56 4 43 56,1° & 0,45
cua chudi, khong von cuc
Kém min, 1an can hat bé,
3 25 mau vang hoi nga, c6 von 47,5 +£0,05 47,5° £ 13
cuc bé
4 30 Khong min, lan canhat | 43 6 4 4 43,6"+ 0.4
bé, mau trang, bi von cuc

(Cdc chi cdi khdc nhau trong ciing mét cét biéu hién su khdc biét ¢6 y nghia & mikc ¥ nghia 5%)

Trong thi nghiém nay, chiing t6i tién
hanh khao sat ham lugng chat khé 1an luot
14 15%, 20%, 25% va 30% bang cach thém
ham luong maltodextrin lan luot 1a 63 g,
108g, 183¢g va 230,6g. Thiét nghi, khi ting
ty 1& maltodextrin thi qua trinh siy phun
duoc thuc hién dé dang hon, giam duogc
thoi gian boc hoi nhung lwong maltodex-
trin bd sung thém nhiéu s& lam ting do
nhdt cua nguyén liéu vi do am cac hat vat
liéu sdy con kha cao nén bam nhiéu Ién
thanh thiét bi 1am qu4 trinh siy phun thuc
hién khé khian va hiéu suit thu héi san
pham thap.

Hon nita, chat luvong cam quan khi bo
sung maltodextrin dé dat ham luong chat

TAP CHi CONG NGHIEP NONG THON SO 46

kho 20% cho bot min, c6 mau vang nga
ctia chudi, mui thom dé chiu ma khong bi
von cuc va hiéu suit thu duoc 1a cao nhét
(56,1%). Do do, chung t61 lya chon ham
luong maltodextrin bd sung dat ham lugng
chat kho 20% la thich hop nhat cho cac thi
nghiém tiép theo.

3.5. Anh huéng ciia nhiét do tic nhan
say dén chit lwgng va hiéu suét thu hdi
bot chudi

Chung t6i tién hanh thi nghiém dé
nghién ctru anh huong cua nhiét do tac
nhan sdy (°C) dén hiéu suat thu hoi, d6 am,
chét luong cam quan cua san pham. Két
qua xac dinh dugc nhu sau:
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Bang 3. Anh hudng cia nhiét do tac nhan sdy dén chat lugng cua bot chudi

Thi Mau thi ] )
nehiém nghiém Panh gia cdm quan Hiéu suat (%) | DPiém cdm quan
EMEM | b5 Brix (%)
1 15 Bot mun, mau vang, 56,3 + 0,02 54,34 & 0,7
khong von cuc
2 20 Dotmip. mauvangnga |56y, g 3 56,1 + 0,45
cua chuoi, khong véon cuc
Kém min, 1an can hat bé,
3 25 mau vang hoi nga, c6 von 47,5 +£0,05 475° £ 13
cuc bé
4 30 fchong min, lan canhat | 3 6 4 4 43,6"+ 0,4
bé, mau trang, bi von cuc

(Céc chir cdi khdac nhau trong ciing mét cot biéu hién s khdc biét ¢6 y nghia ¢ mire y nghia 5%)

Két qua & bang 3 cho thay khi nhiét do
tac nhan sy qua thap hodc qua cao déu anh
huong dén chét lugng san pham. Khi nhiét
d6 tac nhan sy thap (<1600C) thi d6 am
ctia san pham kha cao nén do bam dinh ctia
san pham kha 16n (dugc thé hién bang mot
luong 16n bot dinh trén thanh budng siy),
do d6 1am giam hiéu suat thu hdi san pham
sau sdy. Nguoc lai, khi nhiét do tac nhan
sdy cao (>1600C), mic di do 4m san pham
tao ra thép nhung lai tao ra mot luong san
pham bi chdy 1am cho mot lugng san pham
chuyén tr mau vang nga cta chubi sang
mau vang sam va rat kho; khong co6 mui
thom ddc trung cua chudi vi nhiét d cao
lam phén hily cac cau tir hwong nhay cam
nhiét cua nguyén liéu va lam tang muc tiéu
hao ning luong ctia qua trinh siy. Qua do,
nhiét do tac nhan say ¢ 1600C 1a thich hop

nhét, khi nay hiéu suit thu hdi san pham la
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58% va d6 4m ctia san pham 1a 5,7%.

3.6. Anh hwéng cia toc dd bom nhap
liéu dén chét lwong va hiéu suit thu hoi
bt chudi

Tbc d6 bom nhép liéu 1a thong sd
k¥ thuat anh huéng dén chét luong va hiéu
suat thu hoi bot chudi. Chung t6i tién hanh
khao sat tbc d6 bom nhap liéu lan luot 1a
8ml/phat, 10ml/phut, 13ml/phuat
15ml/phut. Toéc d6 bom nhdp liéu ting

va

dong nghia véi thoi gian luu cia vat lidu
sdy trong budng sy giam, luong hoi nudc
thoét ra tir dich qua it hon 1am d6 am tang,
phan hat 4m dinh lai trong budng sy tang
dan dén hiéu suét thu hdi san pham sau qué
trinh say phun giam. Khi tc d6 bom nhap
lidu thap, hiéu suét thu hoi twong d6i cao
do san pham sau sy c6 d6 am thap. Két
qua dugc ghi nhan ¢ bang 4 nhu sau:
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Bang 4. Anh hudng cta tbe dd bom nhap licu dén chat lugng cam quan, do ém, hiéu suét bot chubi

MAu thi P 4m - A o . oo . X A
nghiém (%) Hiéu suat (%) Panh gia cam quan biém chat lwgng
8 mlphtt | 52+0,02 | 61,7 =0, | Botmin mauvangnga, khong | ¢, ge, 5
thom, rat kho
10 mUphat | 534003 | 613+0,15 | BOtmin, mau vang nga, kho, 613+ 0,5
thom mui chuoi
13 ml/phit | 6,9+0,01 | 56,5 0,2 Bot min, mau vang nga cua 56,5° + 0,7
chudi, thom, d€ von cuc
Xuét hién hat bé, mau meg
15 ml/phut | 8,1 +0,05 | 53,0 £ 0,05 nga, khong thom mui chuoi, 53% £ 0,4
dé von cuc.

(Céc chit cdi khéc nhau trong ciing mot cét biéu hién s khdc biét ¢6 ¥ nghia & mike ¥ nghia 5%)

Két qua & bang 4 cho thay, khi luu
lugng nhdp li¢u tang 1€n (15ml/phut)
nhung hiéu suat sy giam boi 18 toc do bom
16n nén kha ning tach am kém 1am bot bam
vao thanh budng sdy do d6 hiéu suat thu
hdi san pham giam, huong thom cua san
pham cling giam, cau trac bot kém min,.

O muc luu luong bom nhap liéu 8ml/phut
c6 hiéu suét thu hdi san pham cao nhat, do
am tuong ddi thap (5,2%). Tuy nhién ¢
diéu kién nay thoi gian say lai kéo dai (hon
62,5 phat cho 500ml), san pham khong
thom mui chu01 dac trung, mau sac vang
hon. Véi téc 6 bom 10ml/phut vira cho ra
san pham c6 chat lugng cam quan t6t, bot

min, mau vang nga, thom mui chubi va
hiéu sut thu hdi cao (61,3%), d6 am thap
(5,3%) ma thoi gian chi kéo dai 50 phut
cho 500ml.

3.7. Két qua thi nghiém Ung véi cac
thong so thich hop

Chung t6i tién hanh thuc nghiém say
phun dich qué véi cac thong s thich hop
da khao sat: ham luong chat kho trude khi
sdy 14 20%, nhiét do tac nhan sy 1a 160°C
va tbc d6 bom nhap liéu 1a 10ml/phut va
thu hdi bot chudi, danh gia cac chi tiéu chat
luong. Tién hanh 3 thi nghiém lap lai & ché
do toi vu.

Bang 5. Chét lugng bot chubi khi san xuét thir nghiém & cac diéu kién thich hop

MAu san HanA,l lu'qilg Nhiét d6 tac | Téc dd bom A Z o Hiéu suit thu

ham si chat kho nhan si nhap liéu Do am (%) hdi (%)

P Y| truéc khi say y 4p ¢ ¢
TN 1 20% 160°C 10ml/phut 5,4+0,03 59,7+ 0,03
TN 2 20% 160°C 10ml/phut 5,2+0,01 62,3+0,25
TN 3 20% 160°C 10ml/phut 532 +0,5 572 +0,1

Gia tri trung binh 5,3+0,02 59,7+0,15

Két qua bang 5 cho thay bot chudi sy phun c6 d6 am an toan (5,3%) va dat hiéu suat kha cao (59,7%).

TAP CHi CONG NGHIEP NONG THON SO 46
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Bang 6. Thanh phan hoa 1y bot chudi sau khi san xuat thir nghiém

Thanh phén héa ly Két qua Pon vi
Ham lugng kali (K) 7460 mg/kg
Ham lugng canxi (Ca) 104 mg/kg
Ham luong magie (Mg) 396 mg/kg
Ham lugng phospho (P) <0,06 mg/kg
Ham lugng tro 2,1 %
Do am 53-57 %
Arsen vo co (As) Khong phat hién mg/kg

*Chdt lwong cam quan:

- Trang thai: san phém dang bot kho,
min, tan hoan toan trong nudc, khong bi
am moc, khong tap chit la.

- Mau: mau vang nga cta chudi, khong
trang qua, khong vang qua.

- Mui: huong thom dac trung cua
chuoi say kho, khong cé mui la.

- Vi: vi ngot ngot vura phai, khong c6
vi la.

*Chi tiéu vi sinh:

Bang 7. Chi tiéu vi sinh ctia bot chudi sau khi say phun

STT | Chi tiéu thir nghiém Ponvi | Phuong phap thir Két qua So sanh

Té ' TCVN 8275- Khone phat

|| Lone SO nam mer, CFUJg | 2:2010(1S0 21527- | " 2P 10
nam moc 2:2008) €
Téne sé vi sinh vt TCVN 4884-1:

2 | ponEso vEsiva CFU/g [2015 (ISO 4833-| 2.2x10° 10
hiéu khi

1:2013)
.o TCVN 4991:2005 n .

3 Clostffzdzum CFU/g (ISO 10 Khon.g?I phat 10

perfringens 7937:2004) hién

San pham bot chudi sau khi sdy dé
ngudi duoc dong goi va bao quan bang thi
zip bac. Voi nhiéu uu diém vuot trdi nhur
kin khi, an toan, tién loi trong dong goi.
Bot chudi sau khi bao géi bao quan dugc
12 thang. San pham bot chudi c6 d6 min
cao, toi x6p, mau trang vang, dé& hoa tan
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trong nudc, c6 mui thom ty nhién, giau
dinh dudng, khoang, phu hop vdi moi lora
tudi.

Nham dam bao chat lugng, an toan,
kéo dai thoi han str dung, quy trinh san xudt
duoc kiém soat ky trong cac cong doan nén
dam bao an toan vé cac chi tiéu vi sinh:
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tong soO vi sinh vat hicu khi, Clostridium Ching toi de xuat quy trinh san xuat bot
perfringes, tong s6 nam men, ham moc. chuoi gia lun Cavendish banana say

Chi tiéu kim loai nang Arsen vo co khong phun:

Chudi gia lin

Xt 1y nhiét —
Lam ngudi (3 phut)

!

Tach vo, tudc xo
;
Xay nhuyén

1

v

chua trong san pham.

Nudec thai,
cudng

T=100°C, t=
5 phut

Acid chanh chinh
QH=4,5 (0,2-0,24%).
U 6 40°C trong 1 gio

— 2 s 1
ia-Viing TARO sung, xur 1y enzyme

V

Ham lugng
0,08%

Loc
v . Do Brix: 20%
A 2 | ) ’ 0
Ham luong = B} sung maltodextrin
16 %
{ 0
p T'=160°C
Say phun —/  Técdd bom
‘ 10ml/pht’1t
Ap suat 1,5 bar
Bao goi

Bot chudi

Hinh 5. So d6 quy trinh san xuat bot chudi gia lun Cavendish banana siy phun

TAP CHi CONG NGHIEP NONG THON SO 46 43



KHOA HOC - CONG NGHE

KET LUAN

Tu cac thi nghiém da khao sat, cho
thay dich qua sau khi nghién duoc U véi
enzyme pectinase 0,08%, 6 pH 1a 4 - 4,5,
nhiét do va thoi gian u enzyme lan luot 1a
40°C va 60 phut, cho hi¢u suat thu héi dich
chudi 14 92%. Cac thong sO nhu ham lugng
chat kho dich chu01 trudce khi say, nhiét do
tac nhan say, téc do bom nhép li¢u c6 anh
hu:ong dén kha nang thu hoi san pham do
am va tinh chét cam quan cua bot chudi siy
phun. Ham luong chat kho dich qua truge
khi say la 20%, nhi¢t d§ tac nhén sdy O
160°C va téc do bom nhap li¢u la 10
ml/phit cho hi¢u suat thu hoi bot chudi 1a
59,7% va d6 am san pham 1a 5,3%. Trén co
s¢ cac thi nghlem khao sat, ching toi xay
dung quy trinh san xuat bot chudi gia lun
Cavendish banana siy phun.
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NGHIEN GUU TOI UU HOA QUA TRINH SAY BO SAP BANG BOM NHIET
KET HOP V(I BUC XA HONG NGOAI

TS.Lé Nhw Chinh’, TS.Khong Trung Théng', KS.Nguyén Cong Tao?

TOM TAT
Bai bao nay trinh bay ket qua nghien cueu thir nghiem xac dinh cac thong SO sdy toi
uu cua bo sap bang phu’O’ng phdp sdy bom nhiét két hop véi birc xa hong ngoqi. T hi
nghzem dwoc thiét ké theo phwang phap cua Taguchz VOi cac thong say bao gom nhiét
do say, vdn toc tac nhan sdy, khoang cdach birc xa hong ngoai va do day cia lat bo. Két
qua toi uu hoa da muc tiéu bang phwo*ng phap be mat dap ung RSM da thu du"ac cdc
théng s6 say toi wu dé bo khé cé chaz‘ lirong tot nhat thoi gian say ngdn va tiét kiém
nang lwong la nhiét dd tac nhdn sy t = 54°C, vdn toc tdc nhdn sdy V= 1,8 m/s, khodng
cdach burc xq hong ngoai H= 27cm, do day cua lat bo D = 2mm, do am twong doi cua

tac nhan Say p=15~+ I 7%, thoi gian say o4, = 132 phut
Tir khoa: Séy lat bo, siy lat bo bang bom nhlet két hop hong ngoai, sy bo bang IR-HP

OPTIMIZATION OF DRYING PROCESS OF AVOCADO BY USING FAR
INFRARED ASSISTED HEAT PUMP DRYER SYSTEM
ABSTRACT
This paper presents the results of experimental research to determine the optimal
drying parameters of Vietnamese avocados by heat pump method combined with infrared
radiation. Experiment design according to Taguchi’s method with drying parameters in-
cluding drying temperature, drying air velocity, infrared radiation distance and slice
thickness of avocados. As a result of multi-objective optimization by RSM response sur-
face method, optimum drying parameters were obtained for best quality dried avocados,
short drying time and energy saving is the drying air temperature t = 54°C, drying air
velocity V= 1.8 m/s, infrared radiation distance H= 27cm, slice thickness of avocados
= [,8mm, relative humidity of drying air ¢ = 15 + 17% , drying time Tdying = 132

minutes.
Keywords: Drying avocado, drying avocado with infrared assistance heat pump

1. PAT VAN PE

Cay bo dugc trong tai nhiéu tinh thanh,
nhung tap trung tai khu vuc Tay Nguyen
v§i tong dién, tich 8.000ha. Trong d6, Dak
Lak 1a tinh trong bo 16n nhét Viét Nam Vol
dién tich hon 4,300ha, ké tiép 1a Dak Nong
voi1 dién tich gan 2. 600ha [14, 15]. Do anh
huérng dich bénh Covid-19, nhiéu loai
nong san & Tay Nguyén rot gia manh,
khong ti€u thu duoc [15]. Hién nay, mat
hang bo xuat khau & nudc ta chu yéu la

dang bo nguyén trai tuoi hoac da qua cap
dong. Pac biét vao mua vy, do san lugng
by chin dong loat 16n, khong du kho chtra
cap dong, bao quan lanh nén chat luong bo
giam hogc phai ban ré ti€u thu noi dia [15].

Do d6, can hudng t6i gjai phap ché bién bo
sdy kho hay tao san pham dang bot bo xuat
khau. Tuy nhién, san pham bo say ¢ nudc
ta dugc san xuat va che bién con nho 1¢é, thu
cong bang phuong phap say truyén thong,
nén chat lugng san pham khé gidam nhiéu

"B6 mon Ky thuét nhiét, khoa Co Khi, Truong Pai hoc Nha Trang
*Hoc vién cao hoc Nhiét Lanh, Khoa Co Khi, Trudng Dai hoc Nha Trang
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va hon ntra 1a van dé€ vé v¢ sinh, an toan
thuc pham chua quan tam dang muc. Do
vy, nghién ctru tim ra phuong phap say
thich hop dé co thé trién khai tmg dung cho
sdy nong san noi chung va dac biét la say
lat bo noéi riéng 1a van dé cap thiét. Hién
nay, phugng phap say bang bom nhiét (HP)
va say bang gu:c xa hong ngoai (IR) da va
dang du’oc ung dung nhiéu trong thyec té,
moi ]}l)huong phap déu co nhimg uu diém
va nhyrge di€m riéng. Do d6, ¢an nghién
ctru két hop phuong phap sy bang HP véi
IR, nham phat huy n%u:ng uu diém va han
ché nhugc diém dé phu hop cho siy lat bo.
Theo d6, nghién ciru ctia cac nha khoa hoc
[1],[4], [11, 12] déu cho rang néu két hop
say bom nhiét va burc xa hong ngoai sé ryt
ngan thgi gian sdy, nang cao dugc chat
lugng, tiét kiém nang lugng va ha gia thanh
san pham kho.
2. POI TUQNG, THIET  BI VA
PHUQNG PHAP NGHIEN CUU’
2.1. Pji twong nghién ciru
Doi tugng nghién ciru 1a qua bo sap

(Avocado), kich c¢& 200 + 250 gam/trai voi
mau sac, mui thom tuy nhién cia qua bo
chin. Qua bo chin dugc thu mua tai Dak
Nong, qua bo thu mua xong dugc bao
quan, rua, Xu ]y (got vo, cat lat). Bo xq 1y
xong dugc tién hanh say trén may bang
bom nhiét két hop hong ngoai IR-HP ¢ cac
ché do say dugc thiét ké theo ma tran quy
hoach thuc nghiém ctia Taguchi (Bang 2)
[1,2], [7].
2.2. Thiét bj nghién ctru
2.2.1. Ta say bang bom nhiét két hop
hong ngoai IR-HP

_ Nghién ciru dugg tién hanh trén may
sdy bang bom nhiét két hop véi hong ngoai
IR-,HP (Hinh 1). May say duoc thiét ké va
ché tao tai phong thi nghiém nhiét lanh,
Khoa Co khi, Truong Pai hoc Nha Trang,
véi tinh nang k¥ thuat nhu sau: Nang suat
lkg/mé, cong suat bom nhiét (0,745 kW),
cong suat dén hong ngoai (2 kW), quat ly
tam (0,1 kW). May sgy c6 thé diéu, chinh
dugc cac thong so say theo y€u cau cua
cong nghé nhu: Cong suat hong ngoal tur
200 + 2000W, nhiét do say tir 20 ~ 70°C,
van toc tac nhan say (TNS) tir 0,5+ 5 m/s
khoéng cach tir bé mat dén IR dén vat liéu
say (VLS) tr 0,2 + 0,4 m [1], [6].
2.2.2. Cac thiéet bi khac sir dung trong
nghién ctru

46

Xac dinh kho1 lugng cua bo theo thoi
gian sdy bang can phan tich dién tir Model:
XT2200C, sai s0 la+0,01g, Thuy Sy

Xac dmh d6 am tuong doi cua Khong
khi tai phong siy bang am ké hién so6
Model: Testo 605H 7, sai s0 la + 3%RH,
Duc.

., Xac dinh yan toc ,810 tai phong sy
bang, luu toc ke hién s6 Model: LMSI1AT,
sai s0 1a = 3%, Pai Loan.

Xac dinh nhlet dg trong tu say bang
nhiét ké hién thi s6 EXTECH voi 12 dau
do, Model TM500, véi do chinh x4c 1a +
(0. 4%+ 1°C), Dai Loan.

Xac dinh dién nang ti€u thu theo thoi
gian say bang cong to dién tir | pha, 220V,
50Hz, Model: EMIC CE-38, cap chinh x4c:
1, Vlet Nam.

. Xac dinh d¢ day cua lat bo khi sy
bang thudc kep dién tir, Model: Digital
Caliper, dai do: 0 + 100 mm, sai s0: = 0,1
mm, Viét Nam.

Hinh 1. May sdy bang bom nhiét két hop hong
ngoai IR-HP

2.3. Phuong phap nghién ciru
2.3.1. Thiet ke thi nghiém theo phwong
phap cua Taguchi

Trong nghién ctru nay, phuong phéap
Taguchi dugc st dung dé thiet ke tat ca cac
thi nghiém cho qua trinh say bo. Céc thong
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s6 anh huong chinh ctia qua trinh say duoc
chon lya dya trén kinh nghiém cua cac
nghién ctru trude [1], [3, 4]. Trong d6, chon

cong suat hong ngoai IP = 1800W [1], cac
thong s6 dau vao con lai dugc xéc dinh va
trinh bay trong Bang 1:

Bdng 1. Cdc mike thi nghiém véi 4 yéu té anh hwéng chinh

STT Thong s6 dau vao Mtc dudi | Muc cosd | Muc trén Khoang
bién thién
1 | Nhiét d6 sdy, t[°C] 40 50 60 10
2 | Van tdc TNS, V [m/s] 1 2 3 1
3 Khoang cich hong ngoai, H [cm] 24 30 36 6
4 D¢ day cia VLS, D [mm] 2 35 5 1,5

2.3.2. Phwong phap bé mit dap ung
(RSM - Response Surface Methodology)

RSM 1a phuong phap théng ké toan
hoc dugc sir dung dé thiét 1ap mo hinh dy
doan thuc nghlem Phuong phap nay c6 thé
biéu dién mdi quan hé glu:a cac bién dau
vao doc 1ap voi cac bién dau ra phy thudc
[2]. Trong nghlen clru nay, phuong phap
phan tich hdi quy duoc str dung dé thiét 1ap
mo hinh thuc nghiém cho viéc dy doan cac
muc ham muc ti€u chinh (R Tsayr SEC).
Mobi quan hé giira g1a tri ddu vao va cac
ham muc tiéu duogc viét theo phuong trinh
(1.1 [2, 3], [7]:

Y =1(t,V,H, D) (1.1)

Trong d6: Y 1a cac ham muc tiéu cu thé
nhu thoi gian say Tg4, = Tg4y (phut), ty 18
hat nudce phuc hoi R (%), va suat ti€u hao
nang lugng SEC (kWh/kgHzo) Céc thong
so dau vao ctia bai toan bao gdm: Nhiét do
sdy t (°C), van tbc TNS V(m/s), khoang
cach tir ngudn hong ngoai dén VLS H
(cm), Do day cua VLS D (mm).

Phuong trinh (1.1) ¢6 thé duoc viét
theo cac ham muc tidu voi “k” bién dau vao
dudi dang phuong trinh bac 2 nhu sau |2,
31, [6]:

3 3
Y ka + zb/ﬂXl + Zblm)(z2 + zzbku i“tj (2.2)

i=1 i=l j=1

Trong d6: Yy 1a cac muc tleu dap
ung khi k=1, 2, 3; by la hang sd; b

TAP CHi CONG NGHIEP NONG THON SO 46

byii Vv by la cac hé so bac nhat, bic 2 va
hé so tuong quan cua phuong trinh; X, X]
la nhitng bién ma hoda cuia qua trinh say.
Két qua thuc nghiém theo phuong phap
Taguchi dugc trinh bay trong Bang 3.
2.3.3. Phuong phap xac dinh
2.3.3.1. Xac dinh d¢ am cua lat bo theo
thoi gian sdy

Do am cua bo bién ddi trong qua trinh
sdy dugc xac dinh bang phuong phap can
bang khéi lwong bang cong thuc [1], [3]:
(mi;,nlj' 6, (2 3)

Trong do W; la do am tuong do6i

cua vat licu say tai thm dlem 1(%);, Wy la
d6 4m ban dau cua vat liéu sdy (/o) Gy la
khéi lu0‘ng ban dau cta vat heu say (g); Gj
1a khoi lwong cta vat liéu sy tai thoi dlem
i(g). ‘
2.3.3.2. Xac dinh ty lé¢ huc nudc phuc hoi
cua bo kho (R)

Ty 1é hiic nudc phuc hoi ciia bo kho
(R) dugc xac dinh theo cong thuc sau [8,
9, 10]:

W, = 100 —

u.loo
m,

Trong do: my, 1a khéi lwong ctia mau
bo sau khi ngdm nuoc g, my la khéi lugng
ctia mau bo sau khi say, g.
2.3.3.3. Xdc dinh sudt tiéu hao ning hrong
trong qud trinh say Bo bang IR-HP

Xiaoyong Song (2013 ) [11] va Song

R= (2.4)

47



KHOA HOC - CONG NGHE

Xiaoyong (2015) [12] da xac dinh suét tiéu
hao ning lugng trong qué trinh say theo
cong thic:

E
SEC = —2
AG,,

(2.5)

Trong d6: SEC (specific energy con-
sumption): Néang luong tiéu thu
(kWh{kgHzo); E..: 1a dién nang tiéu thy
cua hong ngoai va bom nhié¢t (IR + HP)
(kWh); AGW:,lé lugng nudc bay hoi ra
khéi vat liéu say (kg).
2.3.3.4. Phuong phdp ddnh gid sai s6 cia
phuwong trinh dy dodn va thuc nghiém

Sai s6 phan trim trung binh E [%]
duoc xac dinh theo cong thuc [10, 11]:

Y oY
E(%) = 100 Z ‘ i, MR z,TN‘ (25)
n i.\MP
Trong do: 1an luot 1a gia tri du doan, gia tri
thuc nghiém, n 1a s6 1an thi nghiém.

2.3.3.5. Phwong phdp danh gia diém chat
luwong cam quan

Diém chat luong cam quan ctia VLS
dugc danh gia bang phuong phap cho diém
theo tiéu chuan Viét Nam TCVN 3215 - 79
sLoLe.
3. KET QUA NGHIEN CUU VA THAO
LUAN

Trong nghién ctru nay d6 am cua bo
turoi duoc xac dinh theo TCVN 7520:2005
tai Trung tdm kiém ngiém, SO'Y Té Khanh
Hoa, cu thé 1a Wy = 88,47%. Do 4m cua
bo kho dugce xac dinh qua moi thoi gian
sdy bang phuong phap can khdi luong theo
cong thuc (2.3) dén khi d6 am cudi dat cua
bo kho W; =6 = 1%. Két qua nghién ctru
theo ma tran thi nghiém cua Taguchi véi
cac bién dau vao (t, V, H, D) va tir d6 da
xac dinh dugc gia tri cua cadc muc ti€u

(‘Cséy, R, SEC) dugc trinh bay trén Bang 2.

Badng 2. Ma trdn va két qua thi nghiém

Sé Ma tran thi nghiém Ma tran thi nghiém £ C s .
1 | (Bién ma hoa) (Bién thuc) Ket qua thi nghiém
SEC
t A% D Tehy R
Xl X2 X3 X4 H (cm) (kWh/kg
(0 (m/s) (mm) (phut) (%)
H,0)
1 1 1 1 1 40 1 24 2 240 11,08 84,52
2 1 1 1 1 40 1 24 2 235 11,12 84,62
3 1 1 1 1 40 1 24 2 231 10,95 84,52
4 1 2 2 2 40 2 30 3,5 390 11,15 81,24
5 1 2 2 2 40 2 30 3,5 380 11,23 81,48
6 1 2 2 2 40 2 30 3,5 385 11,01 81,34
7 1 3 3 3 40 3 36 5 392 12,76 84,39
8 1 3 3 3 40 3 36 5 390 12,07 84,59
9 1 3 3 3 40 3 36 5 387 12,67 84,39
10 | 2 1 2 3 50 1 30 5 240 11,98 84,66
11 2 1 2 3 50 1 30 5 235 11,90 84,76
12 | 2 1 2 3 50 1 30 5 232 11,01 84,96
48 TAP CHi CONG NGHIEP NONG THON SO 46
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Bl 212131 50 2 36 2 180 10,80 86,03
42121311 50 2 36 2 184 10,67 86,13
5] 2231 50 2 36 2 179 10,87 86,33
1623|172 50 3 24 3,5 270 16,25 84,24
7] 23 ]1]2 50 3 24 3,5 272 16,02 84,31
182312 50 3 24 3,5 264 16,35 84,21
9313 ]2 60 1 36 3,5 390 15,33 81,26
203132 60 1 36 3,5 386 15,23 81,35
203 [ 132 60 1 36 3,5 390 15,20 81,26
2321713 60 2 24 5 415 16,98 87,12
2B 321713 60 2 24 5 420 16,21 87,07
24 [ 32173 60 2 24 5 422 16,60 87,21
25 3 3] 21 60 3 30 2 120 11,02 84,57
26 | 3| 3] 21 60 3 30 2 125 11,34 84,78
27 [ 3 3] 211 60 3 30 2 130 11,45 84,87

3.1. Anh huéng ciia cic thong sé diu vao dén suit tiéu hao ning lwong SEC

B [

Hinh 2. Anh huréng ciia céc théng sé dau vao dén sudt tiéu hao nang heong SEC
a) Anh huong cua cdc thong so t, V den suat tiéu hao nang luong SEC
b) Anh huwong cua cdc thong so D, H den suat tiéu hao nang luwong SEC

Két qua nghién ctru trén Hinh 2
duoc v& dua trén sy thay doi cta 2 thong
s6 dau vao va 2 thong s6 khac con lai duoc
gitr & mirc co s¢ (Bang 1). Két qua trén
Hinh 2a, b cho thay cac thong sé dau vao
t, V, H va D déu anh huong 16n dén suét
tiéu hao ning luong SEC. Cu thé 1a khi
khoang cach H = 24cm, nhiét do sdy dat

TAP CHi CONG NGHIEP NONG THON SO 46

60°C va van tbc TNS dat 3 m/s, SEC tang.
Diéu nay, co6 thé giai thich 1a khoang cach
H nho, VLS s& rat gan bé mat dén hong
ngoai IR, ning lugng bic xa IR trén bé mit
VLS nhan dugc 16n, két hop véi nhiét do
sdy va vén tdc cua TNS 16n, giy ra hién
tuong tao mang trén bé mit l1at bo, giam
qua trinh truyén 4m trong lat bo, kéo dai
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thoi gian sdy va tiéu tén dién nang nén SEC
tang. Hon ntra, nhiét do séy cao, s€ tang
nhiét 46 va 4p suat ngung ty, ting cong
suat nén doan nhiét cua may nén, tang chi
phi ndng lugng va cling tang SEC. Bén
canh do, khoang cach H tang dat 36 cm,
ning luong birc xa IR trén bé mat VLS
nhan dugc giam, giam qua trinh bay hoi 4m
trén bé mat lat bo, kéo dai thoi gian sy va
tang SEC. Tuong tu, két qua trén Hinh 2b
cling cho thdy d6 day cia VLS D ting,
SEC lon va nguoc lai. Do 1a, khi D tang,
th(n gian sy dai va ting SEC. Nhu vay,
can nghién ciru xac dinh ché do say t6i uu

dé giam chi phi niang lugng, giam SEC va
nang cao chat lugng san pham bo kho.
3.2. XAy dung cac phwong trinh hoi
quy tir thwe nghiém theo phwong phap
RSM

Két qua nghién ctru thuc nghiém bai
béo da xay dung duoc cac phuong trinh hoi
quy du doan thoi gian sy T44y (phut), kha
nang hat nude phuc hoi tro%, al cua VLS
R(%) va suét tiéu hao ning luong SEC
(kWh/kgHzo) cho VLS 1a qua bo cit lat
sdy bang IR-HP.
3.2.1. Phwong trinh héi quy du dosn thoi
gian sy T (phut):

Bdng 3. Két qua phan tich phwong sai ANOVA cho thiét ké thi nghiém dw dodn © (phiit)

Nguén DF SS MS F P Ghi cha

Hoi quy 8 272401 34050 2258,85 0,000 Y nghia

t 1 2990 2990 198,37 0,000 Y nghia

% 1 2913 2913 193,27 0,000 Y nghia

H 1 660 660 43,79 0,000 Y nghia

D 1 126505 126505 8392,19 0,000 Y nghia

t? 1 54531 54531 3617,51 0,000 Y nghia

V? 1 17822 17822 1182,26 0,000 Y nghia

H’ 1 25480 25480 1690,33 0,000 Y nghia

D’ 1 41500 41500 2753,08 0,000 Y nghia
Sai 56 18 271 15

Tong 26 272672

Trong d6: R?=99,90%, gia tri du doan
R?*(Pred) = 99,78%, gia tri hi¢u chinh
R2(Adj) = 99,86%, SS 1a tong binh phuong,
MS 1a binh phuong trung binh, DF la bac
tu do, F 1a ty 1€ phuong sai cua Fisher, P 1a
gia trj thong keé.

Két qua phan tich phuong sai ANOVA

50

ctia phuong trinh bac 2 cho thoi gian siy t
(h) duoc trinh bay trén Bang 3 cho thay cac
thong s nhu t, V, H, D 2, V2, H2, D* déu
c6 gia tri p < 0,05. Hon nita, gia tri R?, R?
(Pred) R? (Adj) ciia phuong trinh hdi quy
lan Iuot 13 0,990, 0,978 va 0,986, cac gia
tri ciia R? rat gan t6i 1. Diéu nay c6 thé két
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luan rang phuong trinh hoi quy da xay
dung (3.1) 1a pht hop va c6 y nghia vé mat
thong ké. Nhu vay, phuong trinh h01 quy
(3.1) du tin cay dé du doan thoi gian sdy lat
Bo bang phuong phap siy HP-IR. Phuong
trinh hoi quy dy doan thoi gian sy lat bo
duoc xay dung nhu sau:

T (phit) = 348248 — 96,622.t +
205,278.V — 107,602.H + 314,630.D +
0,953.¢2 54500.V2 + 1.810.H —
36,963.D2 3.1)

3.2.2. Phwong trinh hoi quy du doan
suat tiéu hao ning hrong SEC (kWh/kg

Keét qua phan tich phuong ANOVA cua
phuong trinh bac 2 du doan SEC cho thay
hé s6 ctia t2 c6 gia tri p = 0,415 va hé s6 cua
V2 ¢6 gia tri p = 0,204 (P > 0,05), nhu vay
dd tin cay la nho hon hon 95%, nén anh
huong hé s6 1a khong dang dé dén mo hinh
hoi quy, cac thong s6 khac nhu t, IP, V, H
H2, D? déu ¢6 gi tri p < 0,05. Hon nita, gid
tri R%, R? (Pred) R? (Adj) cua phuong trinh
hoéi quy lan lugt 1 0,990, 0,977 va 0,985,
cac gia tri cua R2 rat gan t6i 1. Diéu nay c6
thé két luan rang phuong trinh hoi quy (3.2)

1a phu hop va c6 ¥ nghia vé mit thong ké.

SEC (kWh/kgH»O) = 58,546 +
0,0462.t —0,257.V —4,127.H + 6,734.D +
0,0663. H*> — 0,840.D? (3.2)
3.2.3. Phuong trinh héi quy du dosn ty
1¢ hiit nwée phuc hdi tré lai ciia VLS R
((yo)t

Két qua phan tich phuong sai ANOVA
ctia phuong trinh bac 2 ctia R (%) cho thiy
cac thong so nhu t, V, H, D 2 V2, H2, D?
déu co gia tri p < 0,05. Horn’nﬁ:a, gia tri R?,
R? (Pred) R? (Adj) cta phuong trinh hoi
quy lan luot 12 0,997, 0,974 va 0,996, cac
gi tri ciia R? rat gan téi 1. Diéu nay co thé
két luan rang phuong trinh hdi quy da xay
dung (3.3) 1a phit hop va c¢6 ¥ nghia vé mat
thong ké. Nhu vay, phuong trinh hoi quy
(3.3) du tin cay dé du doan R (%) cho lat
Bo siy bang HP-IR.
R (%) =92,193 + 1,195.t + 3,944.V —
1,799.H — 9,254.D — 0,0114.t* — 0,868.V?
+0,0281.H* + 1,336.D? (3.3)
3.3. T6i wu héa da muc tiéu xac dinh ché
do sy bo Viét Nam bang IR-HP
3.3.1. K¢ét qua toi wu héa xac dinh ché do
say

Bang 4. Gia tri cac muc tiéu toi wvu va mién rang bugc

STT Thong s0 séy va ham Muc tiéu Gi61 han Gia tri Gi6i han Trong

muc ti€u dudi muc ti€u trén )

1 t, °C Trong khoang 40 60

2 V, m/s Trong khoang 1 3

3 H, cm Trong khoang 24 36

4 D, mm Trong khoang 2 5

5 Tsy, phut Minimum 120 Minimum 422 1

6 R, % Maximum 81,24 Maximum 87,21 1

7 SEC, kWh/kgH,O Minimum 10,67 Minimum 16,98 2
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Hinh 3. Do thi t6i vu héa da muc tiéu

Tbi wu hoa da muc tiéu nham dam bao san
pham bo khé dat duoc dong thodi cac muyc tiéu nhu
thoi gian siy ngén, chat luong san pham t6t va tiét
kiém nang lugng. Thong sb6 dau vao, mién rang
buge va cac myc tiéu dugc trinh bay trong Bang 4.
Két qua ti wu trén Hinh 3 cho thay gia tri ky vong
cua ham muc ticu D=0 95407 gi4 tri nay rat gan
voi 1. Do do, qua trinh t6i wu da muc tiéu cho céc
ham muyc tiéu chinh nhu thoi gian sdy T (phut), kha

nang hut nudc phuc hdi R (%) va suat tiéu hao
nang lugng SEC (kWh/kgHzQ) la phu hop [3, 4!],
[7]. Nhu vay, thong s sdy toi uu cho lat bo say
bang IR-HP nhu sau: nhlet do say t = 54,141°C;
van toc gi6 trong ti say V = 1,787 m/s; khoang
cach H = 27,289 cm, d¢ day cia VLS D = 2mm
(Hinh 3).

3.3.2. Danh gia do tin cdy ctia md hinh du doan
50 v6i thire nghiém & ché dd t6i wu

Bang 5. Panh gia do tin cdy cua moé hinh dy dodn so voi thue nghiém

\ A Du doan tir cac phuong Két qua thyc nghiém & Sai sb
STT Ham myc tieu trinh hdi quy (3.1 = 3.3) ché d6 sy tdi wu (%)
1 Thoi gian sdy Ty, (phit) 132 138 435
2 | Ty Ié hat nudce ctia bo kho R (%) 86,20 89,24 3,40
Suét tiéu hao ning luong
3 SEC (kWh/keH,0) 10,70 11,25 4,88

Két qua nghién ctru trén Bang 5 cho thay sai
sO cua gia tri (Tsay, R, SEC) duoc dy doan tir cac
phuong trinh (3.1 + 3.3) so vdi cac gid tri (Tg4,, R R,
SEC) duoc xac dinh tir thuc nghiém & ché d¢ say
t6i uu 1a rat nho, khoang tir 3,40 + 4,88 %. Két qua
trén cho thay sai sb gira gia tri du doan va thuc
nghiém 1a nho hon 5%. C6 thé noi gia tri du doan
va thyc nghiém c6 sy phtt hop v6i nhau dén 95%.
Nhu vay, két qua du doan tir phuong trinh 1a phu

hop véi thuc nghiém. Theo d6, ap dung cac

phuong trinh trén dé dy doan cac muc tiéu nhu
T4y R, SEC vao nghién ctru ly thuyét vé truyen

nhlet truyen chat hodc tinh toan nhiét, thiét ké tu

sdy lat Bo bang IR-HP.

3.3.3. Két qua siy thir nghiém bo & ché d9 siy

tdi wu so véi cac phwong phap siy khac

Bang 6. Panh gia chit lrgng, thoi gian siy bo
bang phuong phap siy IR-HP so véi HP va IR

(A Piém chat lwong Ty 1¢ hut nudc phuc Thoi gian say
STT Phuong phép sdy cim quan (diém) | hdi ciia bo kho R (%) T 4, (phit)
1 | Sdy bing IR-HP 18,88 89,24 138
2 | Séy bang Birc xa hong ngoai IR 17,05 85,54 210
3 Séy béng bom nhiét HP 18,00 87,70 303
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Két qua nghién ctru trén Bang 6 va Hinh 4a
cho thdy miu bo siy bang IR-HP c6 mau sic tu
nhién nhu cta bo tuoi, diém chét luong cam quan
(CLCQ) cao nhit 1a 18,88 diém, dat loai tot, ké tiép
14 bo sdy bang HP c6 diém CLCQ dat 18 diém, loai
kha (Hinh 4b), thip nhat Ia mau bo sdy IR c6 diém
CLCQ dat 17,05 diém (Hinh 4c). Hon nita, két qua
trén Bang 6 ciing cho thiy bo kho siy bang IR-HP
¢6 kha nang hiit nuéc phuc hdi (HNPH) trd lai cao
nhit dat 89,24%. Diéu nay c6 thé giai thich 1a bo

kho sdy bang IR-HP & ché do sy tdi vu c6 qua
trinh truyén nhiét, truyén chat phii hop nén bé mat
ngoai cta lat bo khong bi tao mang va cau tric bén
trong lat bo kho xdp, qua trinh thoat 4m tdt, thoi
gian sdy ngan nhét véi 138 phut, nén diém CLCQ
cao va kha ning HNPH ctia bo kho dat gan nhu
trang thai cta lat bo tuoi trude khi siy. Nhu vay,
bo sau khi sa‘iy & ché d6 ti wu co chat luong tdt,
dam bao yéu ciu san xuat bot bo thuong pham.

a) Mau bo sy bang IR-HP

b) Mau bo sdy bang HP

¢) Mdu bo sdy bang IR

Hinh 4. Hinh anh danh gid chat lwong cam quan ciia bo khé theo phwong phdp sdy

3.3.4. Chi tiéu vi sinh vat va an toan thyc phim

Bang 7. Két qua kiém nghiém vi sinh ciia mau Bo sdy & ché do toi wu bang phirong phdp IR-HP

TT Chi tiéu vi sinh Phuong phap kiém Pon vitinh | Két qua Tiéu chuin
nghiém TCVN 46/BYT
1 Colifoms TCVN 6848:2007 CFU/g <10 10
2 | Tong s6 vi sinh vat hiéu khi TCVN 4884-1:2015 CFU/g 1,92.10° 10
3 | E.coli TCVN 7924-2:2008 CFU/g KPH KPH
4 | Salmonella TCVN 10780-1:2017 | Vikhuin/25g | KPH KPH
5 Tg")ng sc} bao tir nam mem, TCVN 8275-2:2010 CFU/g <10 10
nam moc

San pham bg kho sdy ¢ ché do toi uu
duoc giri mau, kiém nghiém cac chi tiéu vi
sinh tai Trung tam kiém ngiém, SO Y Té
Khanh Hoa, ngay 19/5/2021. Két qua phan
tich trong Bang 7 cho thay cac chi tiéu vé
vi sinh nguy hai trén lat bo kho nhu E.coli,
Salmonella déu khong phat hién (KPH),
cac chi tiéu con lai 1a nho hon rat nhidu so
v6i tiéu chuan vé Quy dinh glO’l han cho
phép vi sinh vat trong nhém thire an kho va
thirc an dinh duong cho tré em, thirc an
thay thé dic biét (dung truc tiép, khong qua

xu ly nhiét trudge khi su dung) [13]. Diéu
nay cho thay tinh uu viét cua phu:ong phap
say bang IR-HP 1a c6 thé kiém soat duoc
su nhiém vi sinh vat va hon nita nho tia
hong ng0a1 tidu diét bt mot phan vi sinh
vat. Nhu vay, bo. kho sy & ché do toi wu
da dat yéu cau vé tiéu chudn vi sinh theo
Quyet dinh s6 46/BYT-2007 cua BO Y té.
KET LUAN

Két qua nghién ciu t61 ru hoa qué trinh
sdy bo sap bang phuong phap IR-HP da
xac dinh dugc ché dd say toi uu: nhiét do
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say t = 54°C, van toc gio V = 1,8 m/s,
khoang cach burc xa hong ngoai H=27 cm,
do day cua lat bo D =2 mm, d9 4 am tuong
d01 cua khong khi say ¢ = 15+ 17%, ﬁo
am ban dau cua lat bo W = 88,475, 46 am
cudi ctia bo kho Wy =6+ 1% tu:cmg ung
véi thoi gian say ngan t = 132 phut,
kha nang hut nude phuc ﬁ01 cao nhat R =
86,2% va suat tiéu hao nang lugng nho
nhat SEC = 10,70 kWh/kgHZO

Ché d6 siy toi uu va cac mo hinh
toan thu dugc 1a co s¢ dé dy doan thoi gian
say, suat tiéu hao nang luong SEC, ty I¢ hut
nudc phuc hoi cua lat bo kho R (%) ung
dung trong tinh toan thiét ké hé thong say
IR-HP v61 quy m6 cong nghiép, san xuat
ra mat hang bo kho dam bgo chat lyong va
vé sinh an toan thuc pham va tiét kiém
nang lygong.
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MAY 3 TRONG 1 CHE BIEN THUC AN NUGI GIUN TU CHAT THAI
HOU CO - NGUYEN LY VA LUA CHON

TS.Lé Xudn Hao', Ths.Nguyén Thi Thu Hang®, ky thudt vién Lé Thi Thanh Huyén?

TOM TAT:

May 3 trong 1 ché bién thirc an nudi giun tir chat thai hitu co dwoc dé cdp, bao gom
céng doan tong hop cdc khau nghién, trén va sdy trong mét may, bao dam yéu cau chat
lirong thire an cho giun, tiét kiém chi phi nhan céng van hanh may Trong qua trinh lam
viéc, tan dung dwoc nhiét nang sinh ra do ma sat o khau nghién, z‘ron va chuyen sang
khdu sdy mot cdch lién tuc, tiét kiém nhiét nang cung cap ¢ khdu sdy dén dé am yéu cau.
Ngodi ra, tiét kiém chi phi kim logi riéng ché tao mét mdy thay vi 3 mdy riéng biét.

Tir khéa: May ché bién thirc dn nudi giun; 3 trong 1; Lé Xuan Hao.
THE 3 IN 1 MACHINE IS MENTIONED FOR PROCESSING EARTHWORM FEED
FROM ORGANIC WASTE - PRINCIPLES AND CHOICES

ABSTRACT:

The 3 in 1 machine is mentioned for processing earthworm feed from organic wast, in-
cluding the synthesis stage of grinding, mixing and drying in one machine, ensuring
the quality requirements of feed earthworms,labor cost saving for machine operation
during the working process of the machine, take advantage of the heat generated by
fricion in the grinding, mixing stage and switch to the drying stage contiuously saving
the heat supplied in the drying stage to the required humidity also, save on individual
metal cost of buiding one machinine instead of 3 separate machines.

Keywords: The 3 in 1 machine is mentioned; Le Xuan Hao

PAT VAN BE

Nudi giun dé xir 1y cac chat thai tur
trong trot va chin nudi duoc danh gia 1a
mot trong nhiirng bién phap an toan, hi¢u

hoat (ché bién thuc pham, thudc dong v, rac
thai sinh hoat, v.v...). Cac chét thai hitu co
sau khi di qua duong ti€u hoa cta giun s€
duoc chuyén hoa thanh dang mun hiru co

qua va duoc ap dung rong rai ¢ nhiéu nudc
trén thé gidi. Giun c6 thé tiéu thu duge mot
luong chat thai bang mot nira hodc twong
duong véi khdi luong co thé chung (tuy
diéu kién) nén toc d6 xir Iy rat cao. Giun c6
thé xtr Iy hau hét cac loai chat thai hitu co
khac nhau, tur cac loai phan ctua vat nuoi
cho t4i cac loai phu pham cay trong, phu
pham hiru co cta cac nganh ché bién, sinh

"Vién Co dién nong nghiép va Cong nghé sau thu hoach

2 Trwong THPT Cau Gidy

TAP CHi CONG NGHIEP NONG THON SO 46

rat an toan va dé hap thu dbi véi hau hét
cac loai cdy trong. Nhu vy, nudi giun di
gitip tao ra mot chu trinh san xuat khép kin
thong qua viéc xu 1y cac loai chét thai
thanh ngudn phan bon hitu co vi sinh giau
dinh dudng cho cay trong, dong thoi tao ra
ngudn dam tu nhién tir thit giun cung cap
cho vat nuéi. Chinh nh¢ nhiing 1o1 ich nay
ma nudi giun duoc ap dung tir nhidu nim
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nay & nhiéu nudc trén thé gidi, gop phan
hudng t6i mot nén san xuit ndng nghiép an
toan, than thién v4i moi truong va bén
ving.

Chinh nhiing lo1i ich tir giun da néu ¢
trén, viéc nudi giun can duoc co gidi hoa
va thuc an cho giun la mdt trong nhiing
khau quan trong, ma may ché bién thirc an
g6p phan khong nho, gitp ting ning suat,
chat lugng san pham, khong nhimg gitp xtr
Iy moi trudng, tao ra ngudn phan hitu co co
gia tri va ngudn dam ty nhién tir thit giun
cung cap cho nganh chin nudi.

POl TUQONG, VAT LIEU VA
PHUONG PHAP NGHIEN CUU

boi tuong nghién ctru: Lua chon duoc
may méi, ché bién thirc an nudi giun tir
chét thai hitu co, thuan loi cho viéc nudi
giun.

Vat liéu nghién ctru: Ba cay dinh lang,
ca gai leo sau khi ché bién trong Pong Y
cat/nghién tron dé 1am thirc an nudi giun.

Phuong phép nghién ctru, lya chon:

Nghién ctru tong quan tai liéu cac may
ché bién thirc dn nudi giun tir chat thai hitu
CO;

Khdo sat cac trang trai nuoi giun hi¢n
nay & Viét Nam; Trao dbi, hoi y kién
chuyén gia.

Xay dung mo6 hinh may thi nghiém
tham do ctua b phan cét/nghién tron (BO
phan say khong nghién ctru thim do trong
pham vi bai viét nay, may thuc té s& dugc
lra chon theo phuong phap siy déi luu
hodc két hop ning luong mit troi bang
nghién ctru tong quan, hoi ¥ kién chuyén
gia dé ha d6 4m cua san pham, dap Gmg yéu
cau thirc &n nuéi giun), xc dinh so b céc
thong s6 bang thi nghiém tham do don yeu
t6 dé lya chon cac thong s6 nhu: Nang suat
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may thi nghiém; s6 vong quay cua dao dé
dat chat lu:c_mg theo yéu cau thuc an nuoi
giun tur chat thai hiru co.

Yéu t6 vao:

+ Sb vong quay cua truc dao n,
vg/min: 1500; 1650; 1800
+ Nang suat cap liéu Q, kg/h:

100; 120

Thong s6 ra:
Kich thude 14t cat tr 1+ 3 mm; 3+ 6
mm va ngoai khoang trén, %

80;

Cac yéu td Iva chon trude cho nghién
ctru cia mo hinh la:

+ Dong co dién 3 pha, 2.2 kW;

+ Khoang lam vi¢c ciia may mo hinh:
®380; H450 mm;

+ Dao bang thép 65, ban mong day 5
mm, hinh chr nhat 60x150 mm, nhiét
luyén dat HRC45, lap cung vao truc dao
quay, sb luong 6.

KET QUA NGHIEN CUU

M0t $6 yéu cdu thire an nudi giun ché
bién tir chat thai hitu co

Pé nudi giun dat hiéu qua, mot trong
cac van dé can phai quan tAm 1a 1am sao dé
chuan hoa cac nguyén liéu dau vao khi
nuoi giun. Cac loai nguyén li¢u nudi giun
1a rat da dang voi sy khac nhau rat 16n vé
kich thuéc, vé do am va vé céc dic tinh
khac. Cac nhom chat thai c6 thé st dung
dé nuodi giun bao gdm: Phan gia suc (Phan
trau, bo, d€, ctru, ngua, lon), Cac phu phém
nong nghi¢p (Rom ra, cé kho, ba mia, mun
cua, xo dira...), Cac phu pham cua ché
bién (Phy pham ché bién rau ct qua, thude
dong y).

Vi vay, dé su dung cac loai chét thai
nay cho nudi giun, can dap ing cac yéu
cu vé kich thuéc, do am, do pH, cu thé
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nhu sau:

-Vé do a am, tuy theo ting loai nguyén
liéu c6 @6 am khac nhau, can diéu chinh
sao cho sau khi phdi tron dé u thi phai dat
d6 am khoang 45-60%. DPbi véi cac loai
phan gia stc c¢6 d6 4m cao (phan bo sira,
phan lon thit), can dé cho b6t nudc, sau d6
c6 thé tron voi cac loai phu pham nong
nghiép c¢6 d6 am thap (nhu rom kho, co
kho,..) hodc tron véi mun cua, xo dira,...
dua d6 Aam ctia hdn hop vé mire khoang 45-
60% dé tién hanh 1 hoai.

- Vé d6 pH, day la yéu t6 anh huong
16n téi giun. Giun sinh truong tot khi chat
nén c6 pH & murc trung tinh pH = 7-8 (giun
c6 thé sdng & mirc pH 5-9). Néu nguyén
lidu c6 do kiém cao, can co bién phap dé
giam pH dén trung tinh. Néu nguyén liéu
c6 tinh axit, can bo sung thém 1 s loai
nguyén liéu dé diéu chinh vé murc trung
tinh (vi du: bo sung thém bot da hodc voi
dung trong nong nghiép).

- Vé kich ¢ ctia nguyén liéu, tiry theo
d6 am va dic tinh cua nguyen liu, can co
nhimg diéu chinh can thiét vé kich ¢&. Kich
c¢& ciia nguyén liéu anh huong rat 16n téi
kha ning gitt nude, do toi xop (thoang khi)
cling nhu kha nang tiéu hoa cua giun. Giun
1a loai sinh vat khong c6 rang nén khong
c¢6 kha ning nghién thirc an, vi vdy chung
can dugc cung cap cac nguyén liéu voi
kich thuéc nho. Tuy nhién, néu tat ca cac
nguyén liéu déu & dang nghién nhé, min thi
s& lam giam d6 toi x6p dan dén thiéu khi.
Hién nay, chua c6 huéng dan hay quy
chuan vé kich thudc phu hop ciia nguyén
liéu dé nuoi giun. Tuy nhién, hau hét cac
nha khoa hoc cho rang nén phdi tron céc
loai nguyén liéu co kich thudce khéc nhau.
Vi du, nén trdén 30% loai co kich thudc
dudi 1,7mm + 40% loai c6 kich thudce 1,7-
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2,36 mm + 10% loai co kich thudc 2,36-
4,75 mm + 20% loai co kich thuoc 4,75 —
6,3 mm.

Mot s6 mdy ché bién thire an nudi giun
hién nay

Céac may moc ung dung trong ché bién
thirc an nudi giun hién nay ¢ Viét Nam déu
don 1¢, thyuc hién rleng e tu’ng cong doan
nhu: Nghién, phoi tron va sdy/phoi.

ghzen. Céc loai chét thai hiru co chon
lam nguyén liéu thrc &n nuoi giun dugc
dua vao may nghién truc ngang hoic truc
dtung. Thong thuong dé dat duoc kich
thuge tir 1 + 6 mm thi can phai co luéi
sang. May duogc sur dung thuong la truc
ngang hodc truc dung.

D6i véi may nghién truc dung, dé
tranh bét 16 sang, nguyén liéu phai dam bao
d6 am thich hop, do vy can phai phoi/siy
so bd trude khi dua vao may nghién, hoac
phai lap dao gat 5 sat ludi sang 6, tranh bét
16 (Hinh 1). San pham sau khi nghién ¢
thé dat dugc d6 nho theo yéu cau cong
nghé. Vi may nghién tryc dimg, dé nghién
thirc an cho giun thi hiéu qua hon so véi
may truc ngang do ning suat may cao hon,
chi phi nang lu’crng riéng cho nghlen cling
thap hon, san pham dat yéu cau mong
muon.

™~

J

1. Thdin iy 7 D o, 3 Prai fuigs 8o 4 Do ngBedieg
f Do gt 0, Linds sie); ¥, bl Shodd I

Hinh 1. So d6 nguyén Iy mady nghién truc diing
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Phéi trén: Bé dam bao do dong déu,
theo yéu cau cong nghé thirc an nudi giun
v6i cac thanh phan chét thai hiru co khac
nhau va luong enzyme b6 sung nham phan
huy chét hitu co, can thiét phai phdi tron.
Céac may phdi tron hién nay thuong dung
1a truc drng hodc truc ngang.

1+ Doy T oy

1. e o sk, ww rlin
- e el

4 T chaw ety

- o i s
s g Lo

T Tinat il

Hinh 2. So d6 nguyén Iy may trén truc diing

May truc dung (Hinh 2), phdi tron cac
thanh phan nguyén liéu dua vao cua 6,
duéi tac dung cua vit tai 3 ddy cac thanh
phan nguyén liéu 1én va roi xudng véi chu
ky 1ap lai sao cho déu, sau d6 thoat qua cira
5 ra ngoai.

Pdi véi loai may tron truc dung, viéc
van hanh tuong d6i don gian, may gon do
bd tri theo chiéu dimg, tuy nhién do dong
déu san pham khong duoc tét bang may
tryuc ngang.

Sdv/phoi: San pham sau khi da dugc
nghién va phdi tron véi cac thanh phan dat
yéu cau, can phai phoi hodc siy dé dam bao
d6 am 45-60% theo yéu cau cong nghé thirc
an nuoi giun. Ty theo nguyén liéu dau vao,
can chon phuong phap siy/phoi phu hop.
Thong thudng hién nay, ddi véi cac trang
trai nudi giun nhé van chon phuong phap
phoi nham tiét kiém chi phi. Néu trang trai
nudi voi sd luong 16m, lién tuc khong phu
thudc vao thoi tiét nang hay mua thi ding
may sdy giuong (Hinh 3). Nguyén liéu
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dugc d6 vao khoang sy 1, trén phén sy 2
c6 16, quat gi6 3 léy khi nong tu 10 dét 3,

day vao khoang say, san pham dat yéu cau
do am thi duing qua trinh say.

Hmh 3. So do nguyén Iy mdy sdy givwong

Nhdn xeét:

Qua mo ta va phan tich cac may st
dung trong cic cong doan nghién, tron,
séy/phO’i tir chét thai hiru co nham dat yéu
cau cong nghe cua thurc an nudi giun, co
thé thiy rang:

Céc cong doan, cac may st dung la roi
rac, mudn két ndi thanh day chuyén lién tuc
thi can c6 bang tai lién két. Do vay chi phi
s& cao, khong tiét kiém dugc ning luong
va tho1 gian ctia khau hién tai cho khau sau
lién ké;

May cat/nghién truc dimg, vé co ban
dap tng dugc yéu cau cong nghé vé kich
thudc cho thirc an nudi giun, nguyén li€u
c6 thé khong can phai phoi/say trude, tuy
nhién dé tranh ket nguyén liéu, thoat tot thi
ludi sang va dao gat can dugc nghién ciru
lap dit v6i két cau phu hop, dam bao do
bén can thiét. Trong budng cit/nghién, néu
thiét ké thém bo phan tung nguyén lidu thi
c6 thé két hop thanh may tron trong cling
mot cong doan (2 trong 1).

Tir 2 nhan xét trén, can nghién ctru thiét
ké ché tao may, két hop 3 khau nghién, tron
va sdy trén cung 1 may, nham tiét kiém chi
phi kim loai riéng va tan dung nang luong cua
khau truée cho ngay khau tiép sau. May ché
bién thirc an nudi giun s& dugce trinh bay &
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phan tiép theo.
Lua chon so do nguyén 1y may ché
bién thirc an nudi giun tr chat thai hiru co

Trén co sé phén tich tong quan vé yéu
cau cta thirc 4n cho giun ciing mot s6 thiét
bi ché bién, may ché bién thtrc an nudi giun
duoc lya chon theo so do nguyén 1y trén
hinh 4.

Hinh 4. So d6 nguyén 1y mdy ché bién thirc
an nuoi giun (Pa dang ky sang cheé)

May ché bién thirc &n nudi giun tir chat
thai hitu co (Nguyén 1y), duogc lua chon va
trinh bay trén hinh 4 (Pang ky sdng ché sé:
81031/QP-SHTT, ngay 20/09/2019, Cuc
So hiru tri tué chdp nhan don hop lé; Chu
don: Vien Co dién nong nghiép va Cong
nghé sau thu hoach,; Tac gia: Lé Xudn
Hdo, Nguyén Bach Xuyén, Pham Nguyén
Minh Hiéu), bao gdm cac cong doan hon
hop cit/nghién — tron — sdy duoc van hanh
nhu mo ta duoi day:

Céc thanh phan nguyén liéu duoc cac
bang tai dinh luong dua vao cic mang cap
liéu (4) voi ty 1é nhat dinh theo yéu cau
cong ngh¢ thirc an nuoi giun. Khi dong co
truyén dong (1) quay, thong qua bd truyén
dai (19) truc dao quay, cac dao cat (3) duoc
gan trén truc dao cling quay theo. Dudi tac
dung quay cta cac dao cit s& xé nho
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nguyén liéu. Cac dao cat nay c6 tic dung
cat nho va tron déu cac thanh phan nguyén
liéu véi nhau. Trén ctra thoat li€u (13) co
gan ludi sang (12) co6 16 véi kich thude
thay doi dugc tiy thudc yéu cau cong nghé
clia san pham thirc 4n nudi giun. Dudi tac
dung cua lyc quan tinh ly tdm, thong qua
dia ly tam (14) c6 gan cac canh (11) nham
tang kha nang tung tron lap lai. Trong qua
trinh cét/nghién tron, nho lyc ma sat gitra
nguyén liéu v6i nhau va gitra nguyén licu
véi cac dao cat, thanh thung tron nén khi
qua khoi ludi sang ra ngoai cura thoat lidu,
nguyén liéu dugc néng 1én véi nhiét do
nhat dinh tiy theo ting loai sin pham. Bo
phan gia nhiét bo sung (17) s& bo sung
thém nhiét d6 trong budng sy (8). Quat
glo (18) day hoi nong tir bd phan g1a nhiét
bo sung vao buong say. Nhlet do sdy va do
am ctia san pham sau say du’OC diéu chinh
tu dong trong qua trinh say trén ti diéu
khién (20) pht hop yéu cau cong nghe cua
san pham thirc an nudi giun. Ctra x4 am (7)
c¢6 thé diéu chinh to hay nho dé phu hop
v6i timg loai nguyén liéu say. Khi do am
clia san pham sdy dat yéu cau s& dugc dua
ra ngoai qua ctra 1y san pham (9).

M6 hinh thi nghiém tham do bd phan
cit/nghién tron

M6 hinh bd phan lam viéc chinh cua
may ché bién thoc an nudi giun —
cat/nghién, tron da duoc thiét ké, ché tao
va thu nghi¢ém tai Cong ty TNHH Khoa
hoc va Cong nghé nong nghi¢p Lang
Giong. Dia chi: Thon Pong Xuyén, xi
bang X4, huyén Gia Lam, Ha Noi.

Nguyén liéu dua vao cit/nghién tron 1a
ba cay dinh lang va ba cay ca gai leo sau
khi ché bién trong nganh Pong y. Trén
bang 1 va 2 trinh bay két qua thi nghiém
tham do don yéu t6 anh hudng cta sb vong
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quay truc dao cat va ning suat dén chat
lugng san pham theo phan tram (%), nham

lya chon mé hinh bo phan cat phy pham
nong nghi¢p lam thure an nuoi giun.

Bang 1. Anh hudng s6 vong quay truc dao (n) t6i chét luong san pham tinh theo (%),
danh giad qua kich thude (a) valr Q = 100 kg/h

n, vg/min 1500 1650 1800
a, mm
1+3 18 27 35
3+6 70 65 60
>6va<l 12 8 5

Véi nang suét cap liéu 6n dinh khoang 100
kg/h, s6 vong quay n cua dao cang 16n thi
chat luong cit véi kich thuca=1+3 mm
tinh theo % tang, phu hgp lam thic an cho
giun. Tuy nhién, ¢ kich thudc nay co thé
do Xop cua l6p thuc an khong phu hop vi
thiéu 6 xi, giun sé& ting truong khong tot.

S luong phan trim duogc cit véi kich
thuée 3 + 6 giam khi ting s6 vong quay,
nhung sé vong quay tai n= 1800 vg/min,
chit lugng phan tram kich thuéc khong
mong mudn (Ngoai 1 ~ 6 mm) 1a thap, c6
thé chép nhan duoc.

Bang 2. Anh hudng ctia nang suat (Q) dén chat luong san pham tinh theo (%), danh
gia qua kich thude (a) voi n = 1800 vg/min

Q, kg/h
a, mm 80 100 120
1+3 38 35 25
3+6 58 60 65
>6va<l 4 5 10

Hinh 5. M6 hinh bd phan thi
nghiémTrong bang 2, c6 thé thdy véi ning
sut cp liéu khoang 100 kg/h thi chat
luong cit v6i kich thudce ngoai mong mudn
khac 1+ 6 mm 1a 5% c6 thé chap nhan
duoc.

Nhu vy, s vong quay cia truc dao
cat ¢ thé chon cho md hinh may nghién
ctru thim do 14 1800 vg/min; ning suat cap
liéu c6 thé chon 100 kg.

Nhin chung, san pham da dugc Cong
ty TNHH Khoa hoc va cong nghé nong
nghiép Lang Giéng danh gia cao, dam bao
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kich thuéc 1+6 mm, toi xép, cac thanh
phan nguyén lidu tuong dbi déu, khong bét
rat pht hop dé 1am thie an nudi giun dat.

Céc thong s6 co ban ctia md hinh
may thi nghiém nhu sau:
bong co dién: 2.2 kW;
S6 vong quay truc dao: 1800 vg/min;
S6 dao cit: 6;
Puong kinh budng cat/nghién, tron: 380
mm;
Chiéu cao budng cat/nghién, tron: 450
mm;
Ning suat: 100kg/h.
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dap ung duoc muc tiéu dat
ra, dam bao yéu ciu cong
nghé cua thirc an nudi giun,
g6p phan xur 1y chat thai
hitu co, giam thiéu gay 6
nhiém moi trudng.

TAI LIEU THAM
KHAO
1 Vién Co dién nong
nghié€p va Cong ngh¢ sau
thu hoach (2019). May ché
bién thirc dn nudi giun tir
chét thai hitu co. Thuyét
minh ding ky sang ché.
2 Nguyén Nhu Thung, Lé
Nguyén Duong, Phan Lé,
Nguyén Vin Khoe (1987). May
va thiét bj ché bién thirc an chin
nudi. Nxb Khoa hoc ky thudt,
Ha Noi.
3 Tran Nhu Khuyén, Tran
Minh Vugng, Nguyén Thi
Minh Thuan (1997). Thiét bi
bdo qudn va ché bién néng
san. Bo Giao duc va Pao tao,
Ha Noi.
4 https://nongnghiep.far-

mvina.com/cach-nuoi-giun-dat/

Hinh 5. Mo hinh bo phdn thi nghiém

5 http://thuvien.mard.gov.vn/csdl-hoi-
dap/ky-thuat-chan-nuoi/lam-the-nao-de-
mo-rong-nuoi-giun-dat-lam-thuc-an—-124

Nhu vay, véi nguyén Iy may dugce lya
chon ¢ thé két hop duoc 3 cong doan riéng
biét la cét/nghién, tron va séiy trén cung 1
may. Tiét kiém duoc nhan cong van hanh
may, thoi gian va nhiét nang siy. Pac biét Ngay nhan bai: 3/5/2022
giam déng ké vat lidu ché tao may 50 Vo1 3: Ngudi phan bién: TS. Tran Hong
may riéng biét, giam dién tich chiém c¢hd  Thao, Hoi Co khi Nong nghiép Viét Nam
cua day chuyén san xuat, c6 thé cat/nghién,
tron va say duoc cac nguyén lidu 1 chat thai
hitu co v6i 6 4m va kich thuéc khac nhau,
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TINH TOAN VA THIET KE XUONG CHUA CHAY
RUNG TRAM

ThS. Neuyén Anh Tudan'. PGS.TS. Nguyén Xa Hoi’

TOM TAT:
Rirng Tram phdt trién trén dat chua phén va vé miia mwra ngdp nuwde, mia khé thi can do
vdy dia chat ciia mat dat riemg bao gom ¢ 16p tham khé, tiép dén la 16p tham muc, sau
dé la I6p than bun, du6i I6p than bin la [6p dat sét mém. Dia chdt ciia mt dat ring
thudc logi sinh ldy, xe ¢d va cdc phwong tién co gidi khé ma di chuyén dwoc trong rung.
Vi vdy dé chita chdy nhitng riemg tram & xa cdc kénh rach, ta phdi sir dung xuong chita
chay, trén d6 c¢6 mday bom chira chay, cdc bé nmiede trung gian va hai méay bom chita chdy
chuyén tiép.Bai bdo gidi thiéu vé viéc tinh todn thiét ké cdc théng sé co ban va kiém tra
dé on dinh ciia xuong chita chdy
Tir khéa: Xudng chita chay, Chita chay rimg Tram, Thiét bi chita chay rimg Tram.
CALCULATION AND DESIGN MELALEUCA FOREST FIRE
FIGHTING BOAT

ABSTRACT:

Melaleuca forest grows on acid sulphate soil and in the rainy season, the dry season is
dry so the geology of the forest ground consists of a dry carpet layer, followed by a rot-
ten layer, then a layer of peat, under the layer. peat is a soft clay layer. The geology of
the forest ground is muddy, vehicles and motor vehicles are difficult to move in the for-
est. Therefore, to fight the melaleuca forests far from the canals, we must use a fire
boat, on which there is a fire pump, intermediate water tanks and two forward fire
pumps. The article introduces the calculation and design of basic parameters and

checks the stability of fire boats.

Keywords: Fire boat, Firefighting Melaleuca forest, Fire fighting equipment Melaleuca
forest

. PAT VAN BE
Trén thé gi6i c6 rt nhiéu phuong

bd. Ta s& ding phuong phap tinh chon kich
thudc theo chiéu dai, nghia 1a khi xac dinh

phap thiét ké tau xudng ndi chung nhu
phuong phap thiét ké theo tau mau, phuong
phap tiém cén, phuong phap thiét ké méi
[1], [2], [3]. Theo diéu kién ring Tram &
Viét Nam, ta chon phuong phap thiét ké
hdn hop bao gdm thiét ké tinh toan theo cac
cong thuc, phuong trinh kinh nghiém va
tham khao cac két qua thtr nghiém d3 cong

"Truong Pai hoc Phong chay chita chdy
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cac kich thude ctia xudng ta s& di tim chiéu
dai L cia xudng trude, sau d6 tim cac kich
thude con lai coa xudng theo ham cua
chiéu dai xudng L. Khi chon chiéu dai cta
xudng phai tuan thit mot s6 yéu cau sau:

- Yeu cau vé bd tri chung: Chleu dal
ctia than xudng phai thoa mén vé yéu cau
dung tich khoang chira bé trung gian va

TAP CHi CONG NGHIEP NONG THON SO 46



KHOA HOC - CONG NGHE

may bom chita chay chuyén tiép, vi tri lap
dat may va khong gian bo tri chd ngdi doi
chita chdy rung.

- Yéu cau dbi v6i anh huong st
can: Can chon chiéu dai xudng sao cho c6
loi nhat vé strc can va tinh ning ctia xudng.

- Yéu cau vé tinh ning hang hai: Chiéu
dai xudng cang 16n thi tinh ning quay vong
ctia xudng cang kém.

- Yéu cau dbi v6i khbi lugng xudng va
gia thanh ché tao: Xu@)ng cang dai s€ kéo
theo kich thuoc két cau cang 16n 1am cho
trong lwong xudng tang 1én va cong suat
may ciing nhu cac thiét bi khic ciing phai
16n hon va dan t6i gia thanh cua xudng sé
tang 1én.

Vi vy tinh toan thiét ké xudng sao cho
dam bao duoc chién d4u c6 hiéu qua va xudng

phai co tinh co dong cao, gid thanh ré.

II. TINH TOAN THIET KE XUONG CHUA CHAY
1. Tinh toan kich thudc chu yéu cua xudng .
- Xac dinh so bo trong luong chiém nudc ciia xuong

_Dw (1)

Dgp
Trong d6: Dy, — Tai trong can thiét cia xudng, tan

Dy, — Trong lugng chiém nudc so bd clia xudng, tan;

Ta c6 h¢ s trong tai ctia xuong: n

n=0,25-0,75 .
Vi cac xudng nho, trong tai xudng dugc xac dinh theo cong thirc:
D, =15.T 2)

V6i T 1a mén nudce cia xudng, T= 1.
Chon 1 = 0,54, ta co trong luong chiém nuédc so bo cua xudng Dy, =
- Xéc dinh kich thudc cia xuong
Ta ¢ phuong trinh sirc ndi: D = KySLBT 3)
Trong do: K — H¢ sb ké dén do ngap than xu(‘Sng, K=1;
Y- Trong luong riéng clia nude, y = 1 tin/m’;
d - Hé s6 béo theo the tich, chon theo kinh nghiém 6 = 0,45;
L- Chleu dai cua xuong, ;
B - Chiéu rong cua xudng, m
Xac dinh cac kich thudce L, B, T qua phuong trinh (3) va cac ty s6 L/B, B/T va

2,77 tAn

H/T.

Ty s6 L/B: Biéu dién bang quan hé B = f(L), anh huong dén stic can toan xudng
va 1a yéu t6 quyét dinh tinh quay trg, tinh 6n dinh huéng di cta xudng, ta cOL/B = 2,2
- 6,2, chon L/B=25.

Ty sé H/B: Ty s6 nay anh hudng dén kha ning chéng chim va chéng hat nudc
1én xudng, taco H/T=1,15-1,75,chon H/T=1,5. (H1la chiéu cao cuia xuong)

Ty s6 B/T: Ty s6 ¢6 quan hé vai tinh 6n dinh va stic can ctia than xudng, ta
c6 B/T =2,25 - 3,75, chon B/T = 3,6.

Bién d6i phuong trinh (3), ta co:

L
Bg_

D=Ky8

Kid

L
‘B
L
B B2.T

LLEB
BBT

TAP CHi CONG NGHIEP NONG THON SO 46 63



KHOA HOC - CONG NGHE

—3’ B1 _
Suyra L= DBZ.T.7§ 4,5m

Thay vao cac ty I¢ tréntaco: B=1,8 m; T=0,5m; H=0,7 m.

Hoanh d6 tdm ndi theo chiéu dai xuong dugc xac dinh nhu sau:

e — 0,22 [sm (" %) 0,5] (4)

Vay x, = Lozz[sm (2.2255) 1 0,5] = (- 1,25 - 1,48) m, chon x, =- 0,06 m

2. Cac hé s6 hinh dang than xudng
- Hé sb béo thé tich § = 0,45
- Hg s béo dién tich duong nuéc a: o =V5- 0,025 = 0,68
- H¢ so béo suon gitra § = 0,85
- Hé s6 béo doc ¢: (p=é=056
3. Tinh toan cac thanh phan trong lugng cua Xuong
- Trong lugng ciia xudng bao gdm cac thanh phan
2.P; =P+ Pyt Pyst+ Post Post Pt Port Pog

Trong d6 Py, 1 trong lugng vo xudng, Pg; = po1.D, ta 6 po = 0,23 — 0,38, chon
pOl = 09239 Véy P01 = 0969 tén

Po, 1a trong luong thiét b1 trén Xuéng, Py, = poz.Dz/ 3 ta co po2 = 0,35 £ 0,06,
chon pyp, = 0,35, vay Py, = 0,68 tan.

Py; 1a trong luong hé théng céng’téc trén xu(‘Sng, Po3 = pos- D??, ta ¢o po3 = 0,21
+ 0,04, chon pg; = 0,21, vay Py; = 0,41 tan.

Po4 1a trong lugng thiét bi nang lugng, Pos = pos.N, ta cé pos = 0,05 — 0,078,
chon pyy = 0,05, vay Py = 1 tan.

Pys 1a trong luong “duy trir bo phan”, chon Pys = 0,1 tan.
Py 1a trong luong “ trang bi thém tai san”, chon Py = 0,06 tan.

Py; 14 trong luong thuyén vién, luong thyc, thuc pham, nuéc udng va sinh hoat.
Trong luong 1 nguoi la 60 kg, xudng bién ché 5 ngudi, thoi gian hanh trinh tinh ca di
lan vé 1a 6 tleng

Py; = 5.60 +200.0,25.0,896 = 345 kg = 0,315 tan.

Pyg 1a trong lugng nhién liu, dau md& va nudce cép
Pos = Posor + Pogo2 + Posos = Kot Kin.pui.t.N
Vo1 K, 1a hé so du trir nhién liéu, K,,; = 1,09 + 0,03, chon K, = 1,09;
K 14 hé s6 du trit, K, = 1,13 - 1,3, chon K, = 1,3;
pu 12 suét ti€u hao nhién li¢u cta dong co chinh, p, = 0,11 - 0,14 (KG/kw.h),
chon py = 1,2(KG/kw.h);
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t 1a thoi gian hanh trinh cua tau, t =6 gio

N 14 tong cong suat ci td hop nang lugng, N = (1,15 —
28,6 Kg = 0,0286 tin.
Vay tong trong luong Y.P; = Pg1+ Poyt Pos+ Post Post Pogt Port Pog =
= (2 77 —3,41)100% =

Vay kich thuéc cna xudng 1a phu hop.

N=1,2N.= 18 kw=24 HP, suy ra Pog =

Ta co AD% —DXP

1,25).N,, chon

3,41 tn
0,23 %

4. Kiém tra tinh can bang va 6n dinh ctia xuéng
- Kiém tra 6n dinh: Diéu ki¢n dé xudng luén 6n dinh: hy> hopi,

Trong do: homin - Chiéu cao tim nghiéng ban dau: homin =

0,15-0,45 m;

hy - Chi€u cao tam nghiéng thuc t€ dugc xac dinh theo cong thuc:
h0=p+ZC+Zg+Ah0,m (5)
Trong do: p - Ban kinh tdm nghiéng ngang, dugc xac dinh nhu sau

6(2 BZ

p:Kp?E,

(6)

Voi Kp 1a hé $6 thuc nghiém phu thudc vao dang duong nudc, duong nudc
dang cong 161 Kp = 1,03 + 0,05, chon Kp =1,03, vay p = 0,68 m.

Zc 1a cao d6 tam ndi, Z¢ =

KC_ T, m

Kc1a hé s6 thuc nghiém, chon Kc =1.03, vy Z¢ =0,72 m

Z, 1a cao do trong tam, Z, = K,.H
K 1a h¢ s6 thuc nghiém, K

0,63 0,7, chon K, = 0,64, viy Z,

=0,54 m.

Ahg la anh hudng cia mat thoang ban déu Aho =(0,1-0 5) m, chon Ahg= 10,1
Nhu vay hy = 0,65 m, hp> hOmm, xuong dam bao diéu kién & on dinh.

- Kiém tra chong chanh: Piéu kién dé xudng khong chong chanh: [To] >
Chu ky chong chanh cua xu6ng theo quy pham [Tomi]
Chu ky chong chanh thuc té cua xudng dugc xac dinh theo cong

TI'Ol'lg do: [TOmm]
[ o -

thire:[To] = \/_(7)

C la hé so, chon C =
Nhu vay [Tg] >

M. KET LUAN
Thong qua viéc tinh toan céac thong

s6 co ban cia xudng va kiém tra tinh can
b?lng, 6n dinh cua xuéng, ta théy viéc thiét
ké xudng dat tiéu chuan, dam bao yéu cau
chién dau. Tur nhitng két qua tinh toan nay
ta c6 thé thiét ké ban dau xudng chira chay
cho rimg Tram va tir d6 hoan thién xudng
dé dap tmg duoc nhu cau chita chay cho
rung Tram & xa kénh rach.
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TIEM NANG UNG DUNG CONG NGHE PLASMA LANH TRONG CHE BIEN
VA BAO QUAN NONG SAN THUC PHAM

Ths. Biii My Trang', Ths. Duwong Thi Thu Hang', Ths.Tran Thi Thu Hoai,
Ths. Bui Thi Minh Tam!, Ths. Nguyen Pang Bac!

TOM TAT:

Loai bé cdc mdam bénh do cdc vi sinh vt gdy ra trong cdc san pham néng san thuwe pham
la yéu t6 dwoc quan tam nhat doi véi cdc nha khoa hoc thiee pham. Vé vin dé nay, nhiéu
nha nghién ciru dd khdm phd cdc vng dung tiém nang cia plasma lanh, nhu mét kjj thudt
day hira hen. Trong bai tong hop nay, khdi niém vé plasma, co ché hinh thanh va tac
dong ciing nhw cdc nghién ciru ting dung cong nghé xir Iy plasma déi véi cdc san pham
néng san thue pham da dwoc trinh bay. Xem xét sé lwong cdc nghién ciru dwge tién hanh
gan ddy va nhitng tién bg dang dién ra trong khoa hoc plasma, kj thudt xir Iy plasma
lanh nay cho thdy tiém ndng iing dung trong linh vie san xudt thire phdm nham dam bdo
tinh an toan va duy tri chat lwong tot ciia néng san thue pham trong twong lai gan.

Tir khoa: Plasma lanh, Ché bién, Bao quan, Nong san thuc phém, Vi sinh vat
POTENTIAL OF COLD PLASMA APPLICATION TECHNOLOGY IN THE
PROCESSING AND PRESERVATION OF FOOD PRODUCTS

ABSTRACT:

Elimination of pathogens caused by microorganisms in agricultural and food products
is the factor of interest to food scientists. In this problem, many scientists have studied
the potential applications of cold plasma technology in processing and preserving agri-
cultural and food products as a promising technique. In this compilation, the concept of
plasma, the mechanism of formation and impact, studies on the application of plasma
processing technology to agricultural and food products have been presented. Consid-
ering the number of studies conducted recently and the ongoing advances in plasma sci-
ence, this cold plasma processing technique shows the potential for application in food
production to ensure the safety and maintenance good quality of agricultural food prod-
ucts soon.

Keywords: Cold plasma, Processing, Preservation, Agro -food, Microorganisms

PAT VAN PE

Trong nhiing nim gan day, viéc tiéu
thu cac san pham ché bién san da tang lén
do 16i séng va nhan thirc ciia ngudi tidu
dung. Tuy nhién, viéc duy tri chét lugng va
gia tri dinh dudng cta cac san pham nay

Vién Co dién néng nghiép va Cong nghé Sau thu hoach
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trong qua trinh ché bién, van chuyén 1 kho
hon so véi rau qua tuoi. Tiéu chi dau tién
trong bao quan san pham ché bién tdi thiéu
chinh 13 han ché t6i mic thap nhat su phat
trién cta vi sinh vat gay hai. Nhiéu nghién
ctru dd duoc thyc hién dé cai thién chat
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lugng va kéo dai thoi gian bdo quan cua
nong san thuc pham, bao gom cac phuong
phap hda hoc, vat Iy va sinh hoc. Tuy
nhién, cho dén nay, khong c6 k¥ thuat nao
trong sb nay dat dugc muc dich dat hi¢u
quéa khang khuan cao ma khong anh huong
xau dén chat lwgng san pham (A. Y. Ramos
et al., 2012). Nhiing bat cap trong cong tac
khu trung, dong g01 nong san thuc pham
ché bién to1 thiéu/san pham twoi séng phuc
vu nhu cau ngay cang cao cua thi truong
tiéu thy trong nude va xuat khau dang dat
ra yéu cau cap thiét can phai ing dung cac
phuong phép xir 1y trong ché bién, bao
quan noéng san thuc pham t6t hon, an toan
va hiéu qua hon.

Mot cong nghé moi dang duoc nhiéu
nha khoa hoc trén thé gi6i nghién ctu va
dua vao ung dung do la phuong phap xu 1y

plasma lanh. Nhiéu nha khoa hoc di
nghién ctru dnh hudng cua xur ly plasma
lanh cho néng san thuc pham. Bai bao nay
s& gi6i thidu vé cong nghé plasma va cac
két qua nghién ctru da duoc thuc hién trong
ché bién va bao quan nong san thyc pham
1. TONG QUAN VE PLASMA

1.1 Plasma

Plasma 13 trang thai thtr 4 ctia vét chét
(ngoai 3 thé thuong gip la rin, long va
khi), trong d6 cac chat bi ion hoa manh.
Céc tia plasma chira mdt phén hoac toan by
phan khi bi ion héa, bao gdm photon, ion
hay dién tir tu do. Céac tac nhan nay cho
thdy hoat dong khang khuan chong lai mot
loat cac V1 sinh vat, bao gdm vi khuan, nAm
mdc, nAm men va tham chi ca bao tur vi
khuén va nam (Laroussi et al., 2012).

Long

MNang Nang

Siulily Lo wi °

P

Hinh 1. Plasma — trang thai thit 4 cia vat chat

Phan 16n cac vat chit trong vi tru cd thé
nhin thdy (sao, moi truong gitta cac hanh
tinh va gitra cdc vi sao) la trong trang thai
plasma. Sét, tia lra va cuc quang la nhiing
vi du cho plasma tu nhién trén Trai Pat.
Hon nira, trong hon 150 nam qua, Plasma
da duoc tao ra mot cach nhan tao bé‘mg cach
cung cip nang luong cho chéat khi, chat
1ong hodc chat rin. Plasma nay dang duoc

TAP CHi CONG NGHIEP NONG THON SO 46

sit dung va nghién ctru cho nhiéu tng
dung, nhu: sua doi bé mat, chuyén ddi hoa
hoc, phat quang hoic kiém soat phan tng
nhiét hach hat nhan (Indrek et al., 2012).
Theo tinh chat nhiét dong luc hoc, plasma
phan lam hai loai. Plasma néng (thermal
plasma) dugc tao thanh ¢ nhiét do, ap suét
va nang lugng cao; va plasma lanh (non-
thermal plasma - NTP).
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* Plasma nong:

Céc plasma néng co thé dat nhiét do
1én t&1 vai nghin °C va dugc st dung trong
cac ung dung can nhiét do cao, chang han
nhu trong cac quaé trinh duc trong nganh
luyén kim hodc trong cac qué trinh téng
hop hoa hoc (vi du: san xuét acetylene tir
khi ty nhién). DPdi véi plasma nong, nhiét
do cua dién tur (T,) bang vé6i nhiét do
cua ion (7;) va nhiét do cua chat khi
(Tg), (Valincius et al., 2012).

* Plasma lanh:

Céc plasma lanh, véi nhiét do gan Vo1
nhiét d§ mai trudng, trai lai thich hop cho
viéc xu 1y cac vat liéu nhay cam véi nhiét.
Plasma lanh 1a dong vat chét tich dién, hat
tich dién la cac ion, cac géc tu do, dién tur
va buc xa dién tir (photon) dugc tao thanh
& nhiét d6 phong, 4p suat thudng hoic chan
khong, can it niang luong hon so véi
plasma nong. Do6i véi plasma lanh, Tq
dat gié tri rat 16n trong khi 7 va T, o co
nhiét do xap xi moi truong (Vahncms et
al., 2012).

Plasma nong
Ti= Te=Tg = 5x103 - 5x104 oK

Plasma lanh

Ti=Tg= 300 - 400 oK

Te< 105 oK
1.2. Co ché hinh thanh va tic djng

Pé san xuat plasma, can phai cung

cap nang lugng cho khi dé gay ra su ion
hoa. Nang lugng cua dién truong lam cho
cac electron ty do tang toc va ion hoda céc
nguyén tir va phan tr khi, chiing gidi phong
nhiéu electron tu do hon, tir d6 kich thich
su ion héa mdi. Ngoai ra, cac electron bi
kich thich tao ra su phan ly phan tir, vdi su
hinh thanh cac nguyén tor mai va céc goc
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tu do, ciing c6 thé kich thich cac nguyén tir
va phan t 1én muc nang lugng cao hon.
Nhiét d§ cang cao thi sb electron bt ra
khoi nguyén tir chat khi cang nhiéu, hién
tugng ndy goi 1a su ion hoa cta chét khi.
Ngoai nhiét do cao, ngudi ta co thé diung
cac tia UV, tia X, tia beta cuc manh chiéu
vao chat khi ciling 1am cho n6 bién thanh
Plasma. Cac nguyén tir va phan tir bi kich
thich, khi tr& vé trang thai 6n dinh hon,
phét ra nang luong du thira dudi dang birc
xa dién tur phé rong, bao gém catia cuc tim
(UV). Céc tac nhan nay cho thay hoat
dong khang khuan chéng lai mot loat cac
vi sinh vat, bao gém vi khuan, nAm mdc,
nam men va tham chi ca bao tir vi khuan
va ndm (Laroussi et al., 2012). Tty thudc
vao ngudn plasma duoc sir dung, thoi gian
xur 1y va khi duogc st dung, khoang cach
giita chat 1ong va plasma, ban chat ciia dién
cuc va phuong phép tao nudc hoat hoda
plasma s& anh hudng dén thanh phan, nong
d6 cua chung. Do do, can lua chon phuong
phap xir Iy nham dam bao an toan vi sinh
ctia thuc pham va giam thiéu cac thay doi
vé thudc tinh cam quan, dinh dudng va tinh
chat ctia san pham (U. De Corato, 2020).
Thong thuong, phuong phap khur tring nho
nhi¢t dg, hda hoc va cac loai khi (vi du eth-
ylene oxide, hydrogen peroxide) dugc su
dung dé khtr tring bé mit cua trai cay, gia
vi, hat...nhung thuong anh hudng cé hai
dén thuc pham hodc dé lai du luong sau
qué trinh xu ly (Muranyi et al. 2007).
Plasma lanh cung cap mot bude diéu tri cac
san pham tuoi song, giup glam thiéu vi
khuan ma khong anh huéng xau dén cac
dic diém chinh va dinh dudng khac. Cac
ion trong plasma lanh c6 thé thAm nhap vao
cac vét niit va khe ho cua cac san pham c6
hinh dang phtec tap.

Céc phuong phap phong dién thuong
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duoc su dung dé tao plasma thuong dugc
phén loai thanh mot trong nhiing phuong
phédp sau day, phong di¢n corona, phong
dién rao can dién moi (DBD), phong dién 10
vi song, phong xung dién (pulse discharge),
phong dién cao tan, hoic phat sang (glow
discharge). Loai phong dién phu thude vao
tan sb cta nguén dién (dong dién mot chiéu

El-]' | IMém cue

1o i Tniki

=

_
Pladng dag Aasma u

Flign cipe

e

i

3

(DC) hoic dong dién xoay chiéu (AC), ciing
nhu 4p suat khi xung quanh (nhu plasma ap
suat thap va ap suat khi quyén), va hinh
dang chinh xac cua cac dién cuc (Fridman,
2004). Trong do, plasma phdng dién rao can
dién mo61 (DBD) va tia plasma dugc ung
dung nhiéu nhat.

) B

(RIT T

Kb van I

htnlwsmi |

Hinh 2. Plasma phong dién rao can dién moi (a) va plasma jet (b)

Bang 1. Mot s6 thiét bi plasma lanh va thong s6 lam viéc

Nguon: Rohit Thirumdas et al., 2018

Thiét bi plasma | Khi lam | Thoi gian | pH ORP | DPj din Tai liéu tham
viée xur ly (mV) dién khao
(phut) (uS/cm)

Plasma jet Ar/O2 15 3.0 550 450 Ma et al., 2015
Plasma microjet Air 20 2.3 540 Shen et al., 2016
Plasma microjet | Ar/O2 20 6.1 250 18.8 Tian et al., 2015
Phong dién rao Air 15 2.7 - - Traylor et al., 2011

can dién moi

Plasma jet Ar/O2 15 3.7 467 218 Xuetal., 2016
Ho quang truot | Air, O2, 15 2.8, - 1100, Burlica and Locke

N2 3.2, 300, 500 (2008)
3.0
Plasma microjet | Ar/O2 20 490 - Zhang et al., 2016
bién cuc dién Ar 15 3.0 - 200  [Thagard et al.,2009
ap cao
Phong diénrao | Air, O2 20 2.1, - - Shainsky etal.,2012
can dién moi 2.2

TAP CHi CONG NGHIEP NONG THON SO 46
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Plasma jet tan s6 He 5 4.2 - - Ikawa et al., 2010
thip
Phong dién rao Air 10 1.9 550 2000 | Zhang et al.,2016
can dién moi
Ho quang trugt Ar 2 3.6 - - 50-70 | Burlica et al.,2010
3.7

Ghi chii: ORP - Chi s6 oxi héa khir

2. CAC NGHIEN CUU UNG DUNG
CONG NGHE PLASMA TRONG CHE
BIEN VA BAO QUAN THUC PHAM

Nhiéu nghién ctru tmg dung k§y thuat
plasma trong bao quan cac san pham ché
bién dd duoc nghién ctru. Thanh phan cua
cac hoat chét diét vi khuan phy thuéc manh
m& vao ngudn plasma riéng & va céc
nguyén tic tao ra plasma, cac thong sb quy
trinh dugc st dung va loai khi xtr Iy dugc
st dung. Su da dang k¥ thuat nay dan dén
su khéc biét 16n vé hiéu qua khang khuan
cua plasma tuong trng (J. Wan et al., 2009).
2.1. Trén thé gici
* Poi v6i rau qua

Stefano Perni et al., (2007) st dung
plasma lanh (khi He va O2 0,5%) trong
viéc khir nhidm vi sinh vat trén bé mit qua
x0ai va qua dua hau. Cac vi sinh vat
gay hu hong nhu E. coli, L. monocy-
togenes, S. cerevisae va G. liquidefa-
ciens dugc cy 1én bé mit qua xoai va
dua ¢ nong d6 10° CFU/cm2. Két qua
cho thdy, sau 2,5 gidy xu 1y plasma
lanh L. monocytogenes va G. liquide-
faciens giam 3 log (1 log = 10") va E.
coli, S. cervisae sau 5 giay xu ly giam
2,5 log. Biéu nay cho thiy tinh kha thi
ctia plasma lanh trong viéc khir nhiém
vi sinh vt trén rau qua (S.A.Mir et al.,
2019).

Fernandez et al., (2013) da ap
dung truc tiép plasma khi lanh cho su
bét hoat cua vi sinh vat trong dau tay.
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Ho dd quan sat thdy giam 1,72 log
CFU/mL s6 luong vi khuan sau khi diéu tri
bang tia plasma trong 15 phut. Ty 1¢ bat
hoat cua nudc plasma cao hon so vdi ung
dung truc tiép clia plasma khi. Diéu nay c6
the lién quan den bé mit cua dau tay bao
gom mot s6 mat va ranh day la nhimg yeu
t6 anh huong khong nho dén hiéu qua bat
hoat, 1am han ché céc cac phan tor trong
plasma khi lanh di sdu vao bén trong mit
va che chan cho vi khuan. Khi ngam trong
nuée plasma dé dang tao diéu kién cho cac
phan tir phan g va ting cuong su bat hoat
ctia vi khuén.

Misra et al., (2014) da tién hanh xt 1y
plasma lanh trong bao go6i dau tay trong 5
phut da dan dén giam 2 log CFU/ g cua hé
vi sinh nén.

Hinh 3. Xu ly plasma khi trén tdo
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Ma et al, (2015)
nghién ctru vé viée ap
dung nudc plasma
trén qua dau tay cho
bat hoat vi sinh vt
(Hinh 7). Két qua
quan sat sd lugng vi
khuan giam 3,5 log10
CFU/mL trong 20
phut nudc dugce kich
hoat Plasma (phéng
Plasma trén mat nudc)
trong thoi gian xur 1y
15 phut.

Hinh 4. Xu ly plasma khi trén ddu tay

=1 -

= S Tan

E L %
f - | ‘ } - & w — - -‘ﬂ }
_ Lam khd trong
B 5 T . H ) | 1 qn
F?I i} ]_“;:1 'n'|_|'|'|,g '\I-"dm I“nb 2 3'{' Phut
w— Plasma plun
= - =
fhoh w T T,
ATLYC il
; L 0¢20 phit w
cat

Hinh 5. So' do thi nghiém xu 1y ddu tdy bang nudée plasma

Xu et al., (2016) da str dung nudc plasma
dugc tao ra (chum plasma cham vao mat
nudc) bang plasma Jet khi quyén & dién ap
18 kV trong cac thoi gian xur ly khac nhau
(5, 10, 15 phut). Nudc duoc kich hoat trong
10 phit c6 tac dong dang ké dén su phat
trién cua vi khuan va quan sat thiy mirc
giam 1,5 logl0 CFU / mL. Céc tac gia da

TAP CHi CONG NGHIEP NONG THON SO 46

bao cdo rang cac thanh phan phan ung
duoc hinh thanh trong nudc plasma tich iy
xung quanh mang té bao, xdAm nhap vao
mang gdy ra sy giam thé ning mang va gy
chét té bao. Xu et al., (2016) ciing ngh1en
ctru hi¢u qua cta nudce plasma xir Iy nam
sau thu hoach (Agaricus bisporus) bao
quan ¢ 20 °C trong thoi gian 7 ngay. Nudc
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kich hoat plasma lam giam s lugng vi sinh
vat tuong ung 1,5 log va 0,5 log cho vi
khuan va ndm trong qué trinh bao quan.
Hon nita, cac tinh chat hoa 1y va sinh hoc
tuong Ung dugc danh gia gitra cdc nhom
ngadm nudc hoat tinh plasma va cac nhom
khong xir 1y. Cac két qua vé do cimg, toc
d6 ho hap va d6 dan dién twong dbi cho
thdy rang ngdm nuéc plasma cé thé tri
hoan viéc 1am mém nam. Trong khi do,
khong c6 sy thay doi dang ké nao duoc ghi
nhan vé mau sic, do pH hoac tinh chéng
oxy hoa ctia ndm duoc xtr 1y bang nudc
hoat hoat hoa plasma.

S.A. Mir et al,, (2019). Xt ly qua
viét quat bang Plasma lanh trong 5 phut d4
giam hoat lyc cua thude trir sau (boscalid
1a 80,18% va Imidacloprid 1a 75,62%) song
song v&i nhu cau gitt lai cac thudc tinh chat
luong quan trong.

Trivedi et al., (2019) da nghién ctru thoi
han st dung ctia chudi bang plasma lanh.
Két qua cho thay plasma lanh c6 thé lam
tang thoi gian bao quan cua chu01 bang
cach e ché sy phat trién ciia nAm mdc so
v6i cac phuong phap thong thuong. X ly
bang plasma khong gay ra sy thay do6i dang
ké vé trong luong, mau sac, hinh thai bé
mat hodc ham lugng dudng cta chudi.

* Poi véi nwée qua

Plasma lanh c6 hi€u qua cao trong
viéc xu ly E. coli. Sau thoi gian xur 1y
khoang 90 s, toan b E. coli trong nudc co
noéng do 3x 103 cfu/ml b bat hoat (Shainsky
et al., 2012).

Xu, L. et al., (2017) nghién ctru trén
nuéc cam, sir dung plasma DBD két hop
bao goi MA (65%02, 30 % CO2, 5 % N2)
dién thé 90 kV trong 30 — 120 gidy & diéu
kién ap suat thuong, Salmollela enterian
giam 5 Log.

Pankaj et al., (2017) nghién ctlru trén
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nuée ép nho sir dung plasma DBD, tan s6
60 Hz, dién thé 80 kv, thoi gian tir 1 — 4
phut Két qua cho thay khong co su thay
do6i pH, axits va mau sac c6 sy thay doi
nhe.

* Poi voi rau qua cat

Tappi et al., (2014) quan sat thay su
giam dang ké hoat dong ciia PPO trong tdo
Pink lady cat tuoi (1én dén 45% so voi doi
ching) va phan tng hda nau trong qua
trinh bdo quan. Sy gidm quan sat dugc co
1€ 14 do phéan Ung gilra cidc enzym va cac
gbc dugc tao ra trong qua trinh xur 1y. Tappi
etal., (2014) cling nghién ctru xu ly plasma
lanh dé on dinh chat luong ctia miéng dua
cat bang cach s dung may thiét bi tao
plasma rao can dién moi (DBD). Cac mau
duogc dong goi va bao quan trong 4 ngay &
10 ° C va dugc danh gia cac chi ti€u hoa
1y, mau sdc va su hoat dong cua vi sinh vat.
Cac chi tiéu dinh tinh cta dua tuoi (do
acid, ham lugng chét ran hoa tan, chat kho,
mau sac, cau tric) chi bi anh hudng nhe khi
xur ly plasma. Hoat dong cua peroxidase
(POD) va pectinmethylesterase (PME) bi
{rc ché nhe khi xtr 1y, twong ting khoang 17
va 7%. Két qua kiém tra vi sinh vat cho
thdy thoi han st dung tang 1én dang ké sau
khi xtr Iy plasma 15 + 15 phuat do su phat
trién cham lai ctia hé vi sinh vat ua nhiét
va thuc dudng.

BubBler et al., (2017) da nghién ctru
kha ning sir dung plasma dé khir hoat tinh
ctia polyphenol oxidase trong tio cat. Két
qua cho thay cac mau duogc xir Iy bang
plasma trong 10 phut da lam giam hoat
dong cua polyphenol oxidasea va peroxi-
dase dén 62%.

Nghién ctru ctia Yan Sun (2018) vé
co ché diét Escherichia coli cia plasma
lanh & 4p suat khi quyén va céac chi tiéu
chat lugng cua dua chudt cat. Két qua cho
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thay hinh thai té bao E. coli d bi thay doi
do cac hat tich dién va cac thanh phan hoat
dong duogc tao ra boi plasma lanh. Thanh
té bao E. coli va mang té bao bi vd, dich té
bao bi ro ri ra ngoai, cac té bao mat kha
nang sinh san va ty tai tao, chuc nang
chuyen hoéa té bao bi anh huong tryc tiép
va dan dén bat hoat E. coli. Ngoai ra,
khong c6 anh huéng déng ké dén tinh chat
héa 1y va chat lugng cam quan cua dua
chut cat.

C. Chen va cong su. 2019 ) di tién
hanh mot nghién ciru trén trai ciy tuoi cat
béng cach str dung PAW duoc kich hoat
béng phan lyc microlasma ¢ 6, 8 va 10
kV. Ho két luan ring PAW duoc leh hoat
o 8 kV da lam giam thanh cong ) luong
vi sinh vat cia vi khuan nam moc va nam
men trong 18 tuoi cat mleng Y. Zhao va
cong su. (2019) bao cdo rang xu Iy PAW
c6 thé 1am giam quan thé S. aureus khoang
1,80 log CFU / g trong qua kiwi cat tuoi. C.
Liu va cong su. ( 2020) gan ddy da thuc
hién mot quan sat twong tu véi tao cit tuoi
dat muc giam tbi da 1,05, 0,64, 1,04 va
0,86 log CFU / g d6i v6i vi khuan hiéu khi
(s6 lugng dia hiéu khi), nAm mébc, ndm men
va coliform, twong ing vao ngay 12 cua
Piéu trj PAW. Cac nghién ctru ndy nhin
manh rang PAW cé cic Ung dung tiém
nang trong ca viéc giam tai luong vi sinh
vat va te ché su phat trién cua vi sinh vat
trong trai cdy va rau tuoi cit nho

* Poi voi thit ché bién

Wang et al., (2016) da danh gia
hi€u qua cua 3 phut xu Iy plasma ¢ dién ap
dau vao 80 kV 1én thoi han bao quan cua
philé Gc ga dugc dong go6i trong moi
truong khi quyén hodc diéu bién (oxy 1a
65%, carbon dioxide 1a 30% va nito 1a 5%).
Két qua ciia nghién ctru nay cho thiy rang
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su két hop gitra bao bi khi diéu bién va xtr
Iy plasma c6 thé kéo dai thoi gian bao quan
ctia phi 1é ga tir 1 dén 2 tuan (Wang et al.,
2016).

Lee et al., (2016) bao céo rang xir 1y
plasma DBD d3 1am giam thanh cong tong
s6 vi khuan hiéu khi va mam bénh trong trc
ga dong gbi chan khong Theo cac tac gia,
10 phtit DBD diéu tri trong plasma ctia cac
mau giam sb luong tong sé vi khuan hiéu
khi, vi khudn E. coli , S . Typhimurium
va L. monocytogenes lan lwot 143,36, 2,73,
2,71 va 2,14 Log CFU / g. Cac tac gia
khong quan sat thdy bat ky vi khudn hiéu
khi nao con ton tai sau 10 phat xir 1y
plasma lanh. Ngoai ra, viéc tang thoi gian
xtr Iy 1am tang hiéu qua khor nhiém cua
plasma dbi véi tat ca cac vi sinh vat duoc
nghién ctru.

J.M.Wang et all (2017) da nghién
ctru anh hudng cua dién ap va thoi gian xur
1y plasma lanh trén thit logn tuoi. Két qua

o Sy
F 3 “ming e

Hinh 6. Xuw ly plasma khi cho thit lon

73



KHOA HOC - CONG NGHE

chi ra rang xir 1y plasma lanh khong khi
trong 3 phut & 80 kv 1am giam vi khuén,
tuy nhién c6 anh huong dén mau sac cia
thit.Zhang et al., (2018) nghién ctru anh
huéng ctia phuong phap xir bang plasma
lanh két hop bao bi khi diéu bién (O 2: CO
2: N 2 = 35%: 35%: 30%) doi v6i chat
lugng cam quan cua thit bo, dé pH, myo-
globin, mau sic bé mat, luc cat va su thay
d6i két cau cua cic mau duoc phan tich
trong qua trinh bao quan 0 4 °C sau khi xur
Iy bang plasma lanh. Két qua cho thay viéc
xur Iy bang plasma lanh c6 thé ting cuong
do sang, giam d¢ do va tang mau vang cua
bé mat thit bo va n6 khong c6 tac dong ticu
cuc dén dic tinh két cau va do pH cua thit
bo.

Rossow et al., (2018) da danh gia tac
dung khir nhiém cta plasma dbi véi thit e
ga va da ga. Ho da cay C Jjejuni 1én bé mat
ctia hai san pham gia cam nay va danh gia
kha nang img dung ctia plasma khong nhiét
& 4p suat khi quyén bang cach str dung céc
loai khi Iam viéc khac nhau (khong khi
hodc argon), thoi gian xur 1y khac nhau (0,5,
1, 2 hodc 3 phut) va khoang cach gitra cac
mau va ngudn plasma khac nhau (0,5, 0,8
hodc 1,2cm). Hiéu qua khir nhidm 16n nhét
dat duogc khi argon 1a khi hoat dong va qua
trinh xtr 1y duoc tiép tuc trong mot thoi
gian dai (3 phut).

Trong mot nghién ctru d&nh hudng cua
cac thong sd qua trinh plasma dén téc do
bat hoat cua Salmonella dugce tiém trén e
ga da dugc nghién ctru (Roh, Lee, Park,
Lee, & Min, 2019). Theo cac tac gia, 16p
phu protein whey di ting cuong ty 18 bat
hoat Salmonella. Cac tac gia nay cling bao
c4o rang thanh phan dinh dudng cua thit ga
nhu ham luong chat béo, nude va protein
d3 anh huéng dén hiéu qua xu 1y cua
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plasma trong qua trinh khtr Salmonella.

Yue Gao et al., 2019 di tong hop
nghién ctru ctia Rothrock et al., 2017 vé
tac dung khtr nhiém vi sinh vat ctia plasma
lanh d6i v6i cac san pham gia cAm thong
thuong (S. enterica, S. Typhimurium va C.
jejuni) va hu héng (Pseudomonas fluo-
rescens). Nghién ctru cho rang cac vi khuan
khac nhau c6 ty 18 séng s6t khac nhau trong
cung mot phuong phép xu ly plasma.

Zhuang et al., (2019), nghién ctru anh
huéng cta plasma lanh dbi voi mau thit,
chét luong vi sinh va do an toan cua thit trc
ga. Thit trc ga séng duoc lay tir mot nha
may thuong mai dija phuong. Cac mau thit
duoc cdy vi khuan Campylobacter va Sal-
monella dugc dong gobi trong cac khay
polymer. Cac mau dugc dong goi duoc xur
1y plasma lanh & 70 kV trong cac thoi gian
khac nhau (0, 60, 180 hodc 300 gidy) va
duoc bao quan & 4 °C trong 5 ngay. SH
luong vi sinh vat (psychrophiles, Campy-
lobacter; Salmonella) va mau sic thit (duoc
do bang chi sb L*, a*, b*) dd duoc do trude
khi xur Iy plasma lanh va 5 ngay sau xu 1y.
Két qua cho thdy mam bénh truyén qua
thuc pham déu giam hon 90% khi xir 1y
bing plasma lanh. Khong c6 su khac biét
vé gia tri a* va b* trong khi gia tri L* thi
ting dan.

* Ung dung xir Iy plasma trong khir
tring bé mat

Denes et al., (2000) tuyén bd ring
plasma oxy gitip ting kha ning chong bam
dinh vi khuan bang cach lam sach va khir
tring cac bé mat khong dugc bao phu boi
cac mang sinh hoc.

Plasma khi ciing ¢ thé duoc st dung
dé loai bo cac chat gay di img tir bé mit ciia
thiét bi ché bién thuc pham (Shama et al.
2009).
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Leipold et al. (2010) da nghién cuu
khtr trung dung cu cat dugce st dung trong
ché bién thit bang plasma lanh 4p suat
thuong trong moi truong khong khi. Liste-
ria innocua duoc gy nhiém lén dao. Két
qua la gidm 5 log L. innocua sau 340s trong
khi nhiét d6 cua dao van thép hon 30.

Ragni va cac cong su (2010) da nghién
ctu hiéu qua plasma (RBD) kha
trung cac bé mat vo trimg. Nong do Salmo-
nella enteritidis giam 2,2-2,5 log
CFU/v6 trimg sau 60-90 phut xtr Iy ¢ 35%
RH. Hi¢u qua cua phuong phéap tang
khi RH cao hon 65%, la giam 3,8 va 4,5
log CFU / v6 tring sau 90 phut xu ly
plasma. Két qua tuong ty dbi v6i Salmo-
nella typhimurium, lam giam 3,5 log
CFU / v¢ trung, sau khi xtr Iy 90 phut. Hi¢u
qua tiéu diét nay la tuong duong khi
xtr Iy v6 tring bang tia cuc tim va phuong
phdp ozone trong cac nghién cuu
truéc (Rodriguez-Romoand va Yousef
2005). Qua hinh anh dién tir quét (SEM)
va nhudém uptak cho thiy 16p biéu bi cua
trang khong bi anh huong boi tdc dong
cua plasma.

* Khir trang vt liéu déng géi thwe phim

Bao bi thuc phém nham muc dich
bdo quan va bao vé thyc pham khéi cac
tac dong xAm nhiém bén ngoai, hu hong
trong qué trinh phan phdi va luu trir.
Khi khéng duoc luu trit trong diéu kién
thich hop, bao bi déng goi co thé bi
nhiém vi sinh vat va nhiém vao thuc phém
khi dong goi1 va lam hu hong thuc
pham (Turtoi va Nicolau 2007).

Khtr tring trong day chuyén dong
chai dugc bang phuong phap oxy héa cac
chat 1ong hydrogen peroxide, axit per-
acetic, nudc ozone hoa ... (c6 hoac khong
co xu ly nhiét). Mac du hiéu qua, nhung
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phuong phap nady tao ra chat thai & dang
long, 1am tdng chi phi. Hon nira, c6 nguy
co nhiém vi sinh khi thai ra moi trudng.
Plasma lanh c¢6 kha ning bo sung cho
phuong phéap hoéa hoc hién nay thong qua
qua trinh khir tring bao bi thyc pham.
Nhiét d6 thap cta plasma cho phép xir Iy
nhanh va an toan cac vat liéu nhu: chai
nhua, nép day ma khong anh huong Xau
dén cac tinh chat vat liéu va khong dé lai
du lugng.
2.2. O Viét Nam

Céc nghién ctru trng dung cong
nghé plasma trén nong san thyc pham con
rat méi, chi mot so it nghién ctru duoc
cong bo.
* Xur ly E.coli trén phi lé ca Basa

Trinh Khanh Son, 2016 nghién ctru
hi€u qua trong tiéu diét E.coli trén c4 Basa
phi 1&. Nhém nghién ctru gy nhiém chu
dong E.coli 1én mot miéng phi
1& ca Basa va sau d6 tién hanh xtr 1y bang
thiét bi Argon Plasma Jet. Két qua cho
thay ¢ cung toc do, khoang cach va thoi
gian xtr ly phu hop thi ti 1¢ tiéu diét lon
hon 99% tham chi dat 100%. Cac chi s6 vé
mau sic, chi s6 per0x1de
protein va lipid déu cho thay mau sac, ham
lugng protein va lipid khong thay doi
sau qud trinh xtr ly; khong c6 sy oxi hoa
chat béo trong qua trinh xtr 1y.
* Bién tinh tinh bgt bang Plasma

Nguyén Thi Ly, 2013 nghién ciru
bién tinh tinh bot bap, san...bang thiét bi
Plasma phong dién rao can dien moi. Két
qua thyc nghiém cho thidy mau tinh bot
duoc xir Iy tré nén bén hon, trudc su tan
cong cua enzyme thuy phén tinh bot. Ttir do
dan dén ham lugng tinh bot tro (resistant
starch, RS) tang cao, trong khi ham luong
tinh bt tiéu hda nhanh (rapidly digestible
starch, RDS) gidm r0 rét (hinh 9).

75



KHOA HOC - CONG NGHE

I .Cathade, 2. Kb dymg miu, 3. Vi cach didn, 4. Mo tinh b,
5. Cng dan khi argon, & Yimg plasma, 7. Anode,
Hinh 7. Thiét bi plasma xir 1y tinh bt
Nam 2020, & Viét Nam, c¢6 02 vién nghién ctru vé cong nghé plasma di ché tao ra thiét
bi phat plasma.
Vién nghién ctru VinlT c6 mdt s6 thiét bi plasma nhu sau:

Hinh 8. Thiét bi plasma hoat hoa nudc cua Vién nghién
curu VinIT
Hinh 8a la moé hinh thiét bi tao plasma khi rng dung trong
phong thi nghiém dé khao sat hiéu qua diét vi sinh vat. Mo
hinh nay hién dang duoc swr dung tai Vién vé sinh dich té
tr,ung wong
Hinh 8b lg moé hinh thiét bi tao plasma khi dwoc nghién
cuiru tao buong khwr khudn trong cong tac phong chong dich
covid 19
Hinh 8c la mo hinh thiét bi plasma khi nghién cuu xuw [y
nong san thuc pham
Hinh 8d la mo hinh thiét bi plasma nydc nghién cuu xu ly
nong san thyc pham.
~Vién nghién clru cong ngh¢ plasma cling c6 sang ' '
ché v€ phuong phéap phoi két hgp nhi€u loai plasma va Hinh 9. Thiét bi
nhiéu hinh thirc twong tac plasma chat long trong cung plasma hoat hoa nwoc

buéng phan ung (hinh 9). cggnlg%%gi%%u
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Nhin chung, cac thiét bi tao plasma
cya Vién VinlT c6 djc diém 1a so luong
dau phat nhiéu hon rat nhi€u so vai thi€t
bi cua Vién nghién cuu cong ngh¢
Elasma Cac nghién, ciru thir nghiém veé

1€u qua cua cac thiét bi plasma nay img
dung trong linh vuc, ché bién bao quan
néng san thuc phdm van dang thur
nghi¢m trong phong thi nghiém, chu yéu
lien quan dén kha nang khir khuan, cgc
thon% 0 v€ thoi gian, anh hudng dén
chat lugng camcc]l van, chi ti€u ly hoa cya
néng san pham déu chua duoc cong bo.

3. KET LUAN

Trén thé gioi, nhiéu nha khoa hoc da
nghién cong bd hiéu qua cua cong nghé xir
Iy plasma lanh trong ché bién va bao quan
nong san thuc pham. Cac két qua nghién
ctru déu chi ra hiéu qua khang khuan cua
plasma lanh trong viéc e ché va tiéu diét
cac loai vi sinh vat nham kéo dai thoi gian
st dung cua cac nong san thuc pham (tfr
cac loai rau qua chua ché bién dén nudc
qua, rau qua cat, cac san pham thit, ca ...),
Hi¢u qua khur trang bé mit cac thlet bi ché
bién cling nhu bao goi san pham ciing da
dugc ching minh. Cac nghién clru ciing
chi ra, khong ¢6 hodc co it tac dong dén céac
thudc tinh chat luong hoa 1y va cam quan
cua cac san pham da qua xu 1y plasma. Tu
cac két qua do cho thay, viéc st dung
plasma lanh la cong ngh¢ day hira hen cho
nganh cong nghiép ché bién va bao quan
nong san thuc pham.

O Viét Nam, chua c6 nhiéu cong bd
ung dung cong nghe plasma lanh trong ché
bién va bdo quan nong san thuc pham.
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THIET KE, CHE TAO MAY BON PHAN VI SINH
TRONG SAN XUAT RAU MAU

PGS.TS.Vii Lé Huy', TS.P6 Pirc Nam?, TS.Trinh Pong Tinh’,
TS.Nguyen Trong Hiéu’, TS.Nguyen Cong Puc?, TS.Lé Tien Thinh!

TOM TAT:

Bai bdo tap trung nghién ciru thiét ké va ché tao thu" nghiém mdy bon phan vi sinh
phuc vu san xudt rau mau. Tir qud trinh phén tich cau triic va nguyén Iy lam viéc cua
cac may bon phan hién ¢é dwoc dang ky bao hé tai san tri tué, ciing nhw cac mau may
cia cdc nha sang ché khéng chuyén, bai bdo da dé xudt dwoc co cau phit hop cho mdy
bén phdn vi sinh theo cdc yéu cau dit ra, tdp trung cdc sang kién cdi tién tai bé phdn xa
lieu cua may. Cac thong 50 dong hoc, dong luc hoc dwoc tinh toan de phuc vu cho qua
trinh thiét ké va ché tao. San pham mdy bén phan dwoc ché tao dia minh chimg cho nhitng
sang tao va tinh todn thiét ké da thuwc hién.

Tir khéa: Sang ché; My bon phan; Thiét ké may; Ché tao may

DESIGN AND MANUFACTURE A MICROBIAL FERTILIZER MACHINE
FOR VEGETABLE PRODUCTION

ABSTRACT:

This paper focuses on researching, designing and manufacturing a microbial fertilizer
machine for vegetable production. From the process of analyzing the structure and working
principle of existing fertilizer spreaders that are registered for intellectual property pro-
tection, as well as machine models of non-specialist inventors, the paper has proposed an
appropriate structure for the fertilizer spreader based on the requirements, focusing on in-
novations in the discharging unit of the machine. The kinematics and dynamics parameters
are calculated to serve the design and manufacturing process. The manufactured fertilizer

machine is the proof of the creativity and design calculations made.

Keywords: Invention; Fertilizer Machine; Machine Design; Manufacturing

I. PAT VAN DE

D3 c6 nhiéu hang trén thé gidi nghién
ctru, phat trién cac loai may phuc vu canh
tac trong nong nghiép nhu John Deere
(Hoa K¥), v6i mot s6 mau may bon phan
duoc thiét ké lam viée lién hop cung may

' Truong Pai hoc Phenikaa
2Vién Nghién ctru sang ché va Khai thac cong nghé
3 Pai hoc Bach Khoa Ha Noi
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kéo [1]. Nhom tac gia Takashi Kataoka,
DPai hoc Hokkaido Nhat Ban, da dua ra mét
sO cong nghé diéu chinh lugng phan bon
theo yéu ciu va theo ching loai rau trong
[2]. M4y duoc lién hop véi may kéo dé
thuan lo1 trong viéc van hanh trén pham vi
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rong cua canh d@)ng. Tuong tu nhu vay,
cong ty Shandong, Trung Qudc, phat trién
may bon phan lam viéc lién hop cung may
kéo [3]. Co cdu rdi 1a mot truc duge bo tri
theo bé rong clia may, trén d6 co canh xodn
vit dé dong thoi khudy tron va cudn phan
xubng dudi.

Bén canh cac san phadm duoc san xuat
thuong mai, cling c6 nhiéu sang ché da
dugc dang ky. Sang ché
KR2020006398(A) cua tac gia Kim Chang
Gon [4] phat trién may bon phan, tuy nhién
c6 diém han ché cia may nay la viéc diéu
chinh luong phan rai phai tién hanh bang
tay, va phan chi ngimg roi xudng khi c6
nhan cong déng cac cira xa. Sang ché
CNI110603838A [5] cua cong ty HEZE-N
c¢6 uu diém 1a khi may kéo hoat dong, phan
mo1 dugc rdi. Tuy nhién, nhugc diém cua
sang ché nay la pham vi rai bi han ché, chi
rai dugc theo ranh, khong rai dugc theo bé
rong ludng. Sang ché US9585306B1 cua
tac gia Pike Shane, Hoa Ky [6] phat trién
may bon phan gin trén xe tai nho, véi cac
bo phan bén phan duge nang 1én ha xudng
khi 1am viéc va c6 sir dung hé thong bang
tai hai bén duogc diéu khién riéng biét. Co
thé thiy duogc riang ddi v6i cac may bon
phan da duoc thuong mai hoa hay trong
cac sang ché déu 1a nhimg may cé kich
thuge va tai trong lon, doi hoi hé thong
truyen dong phai c6 kha nang chiu tai 16n,
co cau truyen dong phuec tap, do do co gia
thanh cao. Dong thoi cac may bon phan do
déu khong thé thay doi bé rong dé thich
img theo bé rong ludng rau mau theo dic
thu trong trot tai Viét Nam.

Tai Viét Nam, nhu cau sir dung may
moc néng nghi¢p trong canh tac cac loai
cay trong da ting manh trong thoi gian gan
day. Dé dap ung nhu cau do, trong nudce
cling dd c6 mot sé may bon phan cua céc
nha sang ché nghi¢p du da duoc ché tao &
kich ¢& nho. Pién hinh 1a tic gia Pham Vin
Hat (Hai Duong) da ché tao may bon phan
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c6 cong suat twong duong 10 nhan cong
thu cong [7]. Ngoai ra, tac gia Nguyén Vin
Long (Binh Duong) di ché tao may bon
phan ty dong dé bon cho riy ciy cao su,
ngd...[8]. Tuong tu, tac gia Nguyén Puc
Thanh (Bac Giang) da co phat kién cai tién
may bon phan trong tréng rau sach su dung
ngu0’1 day sang su dung dong co nod kéo.
Vé cac sang ché cua Viét Nam, dang ky tai
cuc S& hiru tri tué¢ c6 mdt giai phap hiru
ich dugc cip bang s6 2-0001935-000 cua
tac gia Bui Hiru Nghia, Long An [9]. May
nay co6 kich thude nho gon, gia thanh thép
nhung van con gip phai nhiing han ché 1a
chua diéu chinh dugc bé rong bon phan
theo cac luéng rau mau khac nhau.

Véi cac may bon phan da tham khao
déu co kich thudc thung chira ti 1¢ voi kich
thudce géng thé ciia may. Thé tich thung
chtra can dugc xac dinh dua trén yéu cau
vé nang suat, dién tich rudng va thoi gian
bon phan. Nhu vay s& gip phai mot van dé
la khi lam viéc trén nhting thtra ruong voi
dién tich khac nhau, va yeu cau mat do
phan bon khac nhau, voi thé tich thung
khong doi s& gay kho khan trong viée tiép
liéu cho méy. Co cAu bon phan & cac may
nay ciing chua c6 kha niang thay doi thich
g theo bé rong cta luéng. Dé diéu chinh
luu lugng phén bon thi cac may sé dicu
chinh tdc d6 ciia cac canh rai hodc toc do
xe. Mit khac ¢ thé thay cac co cau truyén
dong ciing rat da dang, do phuc tap tuy
thudc vao thiét ké va chirc ning cua may.
Tai trong clia may 16n ciing doi héi co cdu
truyén dong phire tap hon. Do phirc tap cua
co cau truyén dong anh huong truc tiép dén
gia thanh cua cac san pham, bén canh d6
néu hé thong phirc tap ciing gay kho khin
cho viéc sira chita va bao dudng dbi véi
nguoi noéng dan. Cac co ciu truyén dong,
cap licu, khuay tron duoc thiét ke di kem
gan lién v6i thung chtra 1am mat di tinh
thiét ké theo m6é dun cho may bon phén
cling 1a yéu t6 gay kho khin cho viéc ché
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tao, stra chira va bao du’Gng Trén co s&
phén tich do, nghién clru nay tap trung phat
trién, tinh toan thiét ké may bon phan vi
sinh véi cac dic tinh duoc thiét ké theo mé
dun, co ciu bon phan c6 kha ning diéu
chinh Iuu lugng phan bon va kha nang thay
d6i thich ing theo bé rong cua ludng.

II. POI TUQNG VA PHUONG PHAP
NGHIEN CUU
2.1. Poi twong nghién ctru

Déi twgng nghién ctru chinh cua bai
bao 1a phan vi sinh va cac bd phan cong tac
va truyén dong lip trén may bon phéan vi
sinh nhu thung chira, b phan cép liéu, bo
phan xa li¢u va bo truyén dong.
2.2. Phuong phap nghién ctru

Phuong phap thu thap dir licu, diéu tra,
khao sat thong tin vé cac loai may bon
phéan vi sinh hién nay, truy nhap tu céac
béng sang ché da duoc bao hd, cac tai lieu
d3 cong bd ciing nhu cac sang ché khong
chuyén.

Phuong phap nghién ciru Iy thuyét, sir

dung k¥ thuat tinh toan va ly thuyét tinh
toan dé xac dinh, lya chon cac thong s6 1am
viéc chinh cua may bon phan vi sinh.Su
dung chuong trinh phan mém Solidworks,
Inventor va Autocad dé 1ap ban v€ cac bo
phan lam vi¢c chinh ciia may cling nhu
thiét ké tong thé may, tir d6 xay dung qui
trinh cong nghé ché tao.
III. KET QUA NGHIEN CUU VA
THAO LUAN
3.1. Pac tinh phan vi sinh

Phan vi sinh (con goi la phan bon hitu
co sinh hoc) 1a san phém duoc san xuat tur
nguyeén liéu mun hitu co pha trdn va cho
lén men cung cac vi sinh vat co loi trong
moi trudng. Nho vay vi khuan mam bénh
gay hai ton tai trong nguyén liéu hiru co s&
bi tri€t ti€u hoan toan, tao nén phan boén
cung cap nhiéu ham luong dinh dudng cho
cdy trong. Trong bai bdo nay, nhdm nghién
cuu st dung loai phan vi sinh dugc u tur
nguyén li¢u hiru co 1a phan bo (Phan bon
hitu co Qué Lam- cua Coéng ty TNHH
MTV Qué Lam Phuong Bic), v6i thanh
phan va dic tinh, cong dung nhu sau:

Bang 1: Dac tinh ctua phén vi sinh

Piac tinh Théng s6

Thanh phan chat hitu co 22%

Ty I¢ C/N 11%

Pam té)ng sb (Ng) 3%

Axit humic 4%

D¢ am 25%

Goc tu chay 30°

Khbi luong riéng 486 kg/m’

Phuong phép u U hoai muc (4 néng voi phin bo)

Thanh phén khac Céac xéac ba thuc vat bot tom ca rong
bién va cac chat kich thich sinh truéng
can thiét cho cay trong

Phéan vi sinh c6 cong dung lam tang do
phi nhiéu cho dat, cai tao dat, gitt do am
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cho dat; cung cép dinh dudng cho ciy
trong, chong nghet ré; bao vé moi truong
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sinh thai, st dung bon 16t cho tat ca cac loai
cay trong. Dé may bén phan lam viéc hiéu
qua thi d6 am phan vi sinh khong dugc
vuogt qua 30%, tranh bi bét lai trong qua
trinh 1am viéc va twong tac vai cac chi tiét
may.

3.2. Xay dung so do tong thé may bén
phan

Trong nghién clru nay, may bon phan
vi sinh dugc tinh toan thiét ké theo cac yéu
cau co ban dit ra duoc cho trong Bang 2.
Cac yéu cau nay duoc lya chon dua trén
cac dic tinh sau: (i) thiét ké theo mo dun,
(ii) co cau bén phan c6 kha nang diéu chinh
luu lugng phan bon va (iii) kha nang thay
d6i thich ung theo bé rong clia ludng.

Bang 2: Céc thong s yéu cau co ban cua may bon phan vi sinh

Théong s6 Gia tri Pon vi
Tbc do di chuyén cua lién 3-5 km/h
hop may

Mat d§ phan bén 350 kg/ha

May bon phan duoc thiét ké voi cac bo
phan 1a thung chtra chinh, khoang khudy
tron va cua xa. Cac bg phan nay dugc lép
dat trén mot khung xe duogc dd boi cac
banh xe giup may co thé di chuyén duoc
nho lam viée lién hgp vo1 may kéo. Thung
chtra chinh chtra phan vi sinh theo theo yéu
cau cho qua trinh bon phan, duoc tinh ton
dua trén dién tich yéu cau lam viéc trong
mot khoang thoi gian cho trudc. Khoang
khudy tron thuc hién khudy dao, danh toi
phan vi sinh tir thung chtra chinh trude khi
t6i cira xa. Cira xa tiép nhan phan vi sinh
da dugc danh toi tir khoang khudy tron
chuyén xubng va rai luong phéan vi sinh 1én
trén mat dat vai mat do theo yéu cau.

Hinh 1 thé hién so dd hoa theo mé
dun ctia may bon phin dugc dé xuit trong
nghién ctru nay. Cac cum tir 1 dén 5 tuong
g v&i cac phan chinh cia may bon phan.
Trong do, cum khqu tron gém hai mo6 dun
la truc khqu tron va thung khqu tron, cum
rai phan gdm hai mé dun 13 truc bon phan
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va thung ctra xa. May bon phan vi sinh
duoc dé xuit thude loai kéo theo nham tiét
kiém chi phi dau tu va co thé str dung két
hop vé6i cac may kéo di c6, nén ngudn
dong luc tao chuyén dong quay cho cac
cum truc ¢6 thé thuc hién qua hai cach. Mot
cach 1a b tri nguon dong luc riéng s& dan
dén viéc dau tu thém mot bd dong co, hop
50, diéu khién... gay ton kém va lam ting
gia thanh san phdm. Nhu vay viéc lay
ngudn dong luc tir may kéo s& hop 1y hon.
Ciing ¢6 hai kha ning dé thuc hién viéc
nay, mot 1a lién két chuyén dong truc tiép
tir truc thu cong suét sang thung tron va hai
1a lién két gian tiép. Viéc lién két truc tiép
s& phai can thiép lam thay doi két ciu cua
may kéo, diéu nay chi thich hop véi ché tao
don chiéc va voi da s6 khach hang 1a diéu
khong mong muén. Do d6 trong nghién
ctru ndy, bd phan phat dong cho cac chuyén
dong cua truc khqu tron va truc rai duoc
lay tir chuyén dong quay cua banh xe cia
may bén phén, duoc kéo theo bang may
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kéo nén téc do quay cta nod ti 1é thuan véi
tdc d6 chuyén dong cua may kéo. Trong hé
théng nay, chuyén dong cua céc truc khudy
tron va truc bon phan s€ duoc dan dong tu

cum truc banh xe bdi cac bo truyén xich.
Nhu vay khi may bon phan di chuyén, banh
xe chuyén dong s& dan truyén chuyén dong
td1 cac truc lam viéc.

N

| 1] Thilng chifa chinh ——&  Labagdin déng
a‘ | # Ludng di chuyen phén bén
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Hinh 1: So db chirc ning va phan bd theo md dun cta may bon phan vi sinh

Hinh 2 m6 ta so d§ dong hoc cia may
bon phan dugc dé xyat. Nguyén 1y hoat
dong cua co cau rai rat da dang, co thé su
dung cac nguyén 1y khac nhau nhu vang li
tam, thong qua vit tai, dung quat thoi phan
ra ngoai hoac theo ki¢u ro1 tu do qua ctra
xd. Vo1 dac diém trong rau theo ludng,

phuong an bon phan kiéu vang li tam hodc
su dung quat thoi sé€ rat kho kiém soat viéc
boén phan ding ludng vai mat do dinh trude
va lam hao phi mot lugng phan dang k¢
xuong cac ranh canh ludng. Do d6 ¢ day dé
xuat st dung phuong an bon phan roi tu do
qua cua xa.
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Hinh 2: So d6 dong hoc theo md dun ctia may bon phan vi sinh:
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1-Cym tryc banh xe; 2-Khop ndi; 3-
Hop vi sai; 4-Bo truyén xich 1én truc trung
gian; 5-Truc trung gian; 6-Bo truyén xich
dan dong truc khqu tron; 7-BO truyén xich
dan dong truc rai; 8-Truc rai; 9-Truc khqu
tron

Mit khac, do bé rong ludng va lugng
phan bon co thé khac nhau tiy theo loai rau
mau nén can c6 phuong an diéu chinh cta
x4 theo ca hai tiéu chi: theo bé rong cua
ludng va khe ho cira xa dé diéu chinh luong
phan roi. Ngoai ra, mot yéu cau nita can
dugc dap ing 1a may phai nging bon phan
khi khong c6 nhu cau (vi du khi chay trén
duong hodc tai nhiing doan vong ngoai
ludng) dé tranh lang phi.

Dé tranh phan bj tic trong thung chira
(bo phan A) khong qua dugc ctra xa, mot
truc ldp cac canh (canh a) duoc bé tri phia
day thung chtra dé khudy tron phan (truc 9).
Pé d& dang diéu chinh viéc bon phan theo
bé rong ludng va luong phan, nghién ciru
nay dé& xuit phuong an bod sung mot dng
dang hinh tru phia dudi thung chta (bo
phan B). Ong nay ciing c6 ctra nap dé nhan
phan tur thung chtra va qua céc ctra xa cua
n6 dua phan ra ngoai. Cura xa cua thung
chtra s& dugc ty dong bit kin bang thanh
6ng thong qua viée xoay dng mot goc dinh
truge. Cac ctra xa duoce bd tri doc lap sat
nhau cho phép dong thu cong toan bo dé
diéu chinh theo bé rong ludng hodc/va diéu
chinh khe hd dé diéu chinh lugng phan
bon. Dé phan dugc rai déu, tranh bj tic,
trong dng nay c6 bd tri mot truc (truc 8) gan
cac canh (canh b) dé khudy tron phan.

Nhu véy trong so d6 dan dong may
bon phan dugce dé xuit sé can dan dong 2
truc quay (cac truc khudy trén 9 va truc rai
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8) va can ngudn dong luc dé dan dong
ching. Nhu da phan tich & trén thi trong
thiét ké nay, bd phan phat dong cho cac
chuyén dong cua tryc tron va truc rai dugc
lay tir chuyén dong quay ciia banh xe cia
may. Dé dé dang cho viéc diéu khién quay,
cac banh xe ciia may bén phan dugc lap
ddc lap trén céc truc quay va c6 kha nang
thay doi vi tri doc truc dé thay d6i theo
chiéu rong cua ludng. Dé phan b tai déu
cho céc banh xe s& sir dung b truyén xich
két hop bo vi sai dan dong tir tryc banh xe
1én truc trung gian.

3.3. Tinh toan mdt s6 thong so thiét
ké chinh

3.3.1. Thung chira chinh va bo phan
cap liéu

Dé dap tng yéu cau thay dbi duoc thé
tich thung chtra, thung chtra cho may bon
phan duoc thiét ké dudi dang phéu chir nhat.
Trén Hinh 3 va Bang 3 thé hién cac thong sd
ky thuat ctia thung dugc tinh toan xac dinh
tir yéu cau duoc dua ra trong Bang 2.

i il shialy

Ha akdn
cip Vg

Hinh 3: Thiét ké mo hinh 3D tong thé
. cua thung chura va cap liéu:
I-tam thép vo thung; 2-ban 1¢; 3-gan gia
cuong; 4-tam thép vo thung; 5-khoang
khuay tron; 6-truc khuay tron; 7-khoang
cua xa

TAP CHi CONG NGHIEP NONG THON SO 46



KHOA HOC - CONG NGHE

Bang 3: Thong sb ky thuat caa thung chira

STT | Théng so Gia tri Pon
vi

1 Kich thudc thung Dai 1,300 mm

chua Rong 1,060 mm

Cao 1,030 mm
2 Thé tich thung chira 1,028 m’
3 Khoi luong phan trong thing chira | 500 kg

Vit lieu duge dung dé lam thung
chira 1a thép tam day 2 mm (cac tAm thép 1
va 4) két hO’p vo1 b khung chiu luc bang
thép hinh c6 thé 1a thép hop hoic thep goc.
Theo chiéu cao thung, khu vuc c6 chiéu
cao 1,030 mm la khu vyc thung chira chinh,
con phan bén dudi co chiéu cao 130 mm la
khu vue chuyén tlep voi truc dao liéu. Cac
tam 1 duogc lién ket vo1 thung bang cac ban
1& 2 va khi ha xudng thi thé tich chta phan
¢ thung chira chinh tinh duoc la 1,028 m’.
Céc tdm vach m¢ rong 1 khi du:ng 1én s€
giap thung c6 chiéu cao tang thém 300 mm,
do d6 thé tich chura cia thung dugc md
rong thém mot lwgng 1a 0,413 m’. Nhu vay
thé tich lugng phan vi sinh tdi da co thé
chtra dugc trong thung chira 1a 1,441 m’.

Trong so d6 thiét ké cua may bon
phan theo mo dun da dugc xay dung, ngay
bén dudi thung chtra s€ 1a by phan khuay
tron va cap li¢u (Hinh 3). Khoang khuay
tron 5 la mot hinh khéi chir nhat dai, nén
co ciu khuay tron cling can duoc b tri ndm
doc theo chiéu dai do. Truc khuay tron 6
dugc do boi hai g01 o lap 1én khung chiu
lyc cua khoang ctra xa 7 bang bulong dé d&
dang thao lap Truc khudy tron 6 s€ lam toi
phan tai vi tri khoang khuay tron 5 dé dan
Xuong khoang ctraxa 7. O phia dudi kho-
ang ctra xa 7 s& duoc lap tiép voi co cau
cura xa.

Can chu y vy rang kich thudc cta thun
chira dugc thlet ke dam bao phu hop voi bé
rong luong pho bién trong san xuat rau mau
hién nay & Viét Nam, ciing nhu phu hop dé
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cac banh xe dé dang di chuyen Hon nfra,
thiét ké cho phép thay ddi khoang cach hai
banh xe trong truong hop bé rong ludng
nho hon, ddm bao phu hgp véi dieu kién
canh tac cac rau mau khac nhau.
3.3.2. Bo phan xa liéu

B phén xa li¢u dugc lap ngay bén
duéi khoang khudy tron va cap liéu nhu
trén Hinh 4, trong do (1) 1a khoang cua xa
lidu, (2) 1a 6ng ctra x4, (3) 1a tAm diéu chinh
khe ctra xa ligu, (4) la tryc rai va (5) la gbi
6. V6i khoang cira xa 1 dugc thiét ké dang
phéu chit nhat c6 day 1a mot hinh chir nhat
dai, cum ctra xa cung duogc bé tri doc theo
ch1eu dai cua ctra xa. Khoang clra xa ligu 1
tiép nhan phan di xuong tur khoang khuay
tron va duoc lap voi thing chira chinh. Ong
craxd 2 co kha nang xoay dugc quanh tam
truc cua nd va co cac 16 chir nhat xuyén qua
ong 1a khu vuc dé phan roi qua. Khi xoay
ong ctra xa dén vi tri voi cac 16 chir nhat ¢
vi tri thang dimg (lot vao bén trong Vung
day cua khoang ctra xa 1) thi phan c6 thé
roi qua do.

o o

Hinh 4: M6 hinh 3D b6 phén xa li¢u:,
1-khoang ctra xa li¢u; 2-Ong ctra xa; 3- tdm
di€u chinh khe cua xa li¢u; 4-truc rai; 5-goi 6
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Khi khoéng can bon phan va gilr phan
¢ trén thung chira khong bi roi xudng, sé
xoay Ong cua xa dén vi tri ma céc 10 chir
nhat & vi tri nam ngang, phan mat 6ng lién
s€ bit vao day ctia khoang cua xa 1. B¢ di¢u
chinh d¢ rong khe cyra cho phan di ra, sé
di€u chinh vi tri ctia tam di€u chinh khe ctra
xa liéu 3. Tam diéu chinh khe ctra xa liéu 3
1a cac tam uon thanh mgt phan mat try, dat
nam bén trong ong cua xa 2, Cac tam 3 co
thé di€u chinh dugc vi tri bang cach truot
bén trong Ong cira xa 2. Tam dicu chinh khe
ctra x4 [1€u 3 gom nhiéu tam thép c6 kha
nang di€u chinh vi tri doc ]ap, nho do co
thé dong céac khoang can thiét dé diéu chinh
dd rong pham vi bon theo do rdng ludng.
Bén trong Ong ctra xa 2 c6 truc canh bon
phén 4 dé day phan da dugc toi di qua khe
ctra dugc m¢ ma khong bi ir dong bén trong
ong cua xa.

3.3.3. Tai trong tac dung lén bo truyen

Véi cac yéu cau nang suit dua ra

500.10

-0,7528 ~ 0,75
L

b

=2,68 N/m,

trong Bang 2 cling nhu thong so k¥ thuat
thung chura trong Bang 3, cac thong so dau
vap cua cac bg truyén dugc tinh toan véi
dicu kién van toc di chuyén cua may kéo la
5 km/h va khoi lugng phan trong thung
chtra bang 500kg. ‘

. Db6i véi cac bd truyén dan dong truc
khuay tron, trudc tién can xac dinh tai trong
tac dung va s0 vong quay cua tryc. Tai
trong tdc dong 1én truc bao gdm khoi lugng
cua phan trong thung va luc cat tir cac canh
khuyay tron. Céc tai trong nay s€ gy uon va
xoan tryc nhu mo ta trén Hinh 5.

. Taj trong gay udn truc chinh 1a mdt
phan khoi lugng phan trong thung tac dong
1én truc. Do ma sat véi thanh thung chura
nén khong phai toan bg luong phan sé tac
dong 1én truc va cac canh tron. D¢ an toan,
col 75% trong lugng phan tic dong lén
truc, nhu vay truc s€ chiu tai trong ¢ phan
bo déu trén toan bd chiéu dai phan tryc nam
trong thung chtra theo cong thurc:

(M

trong d6 m = 500 kg 1a khdi lwong phan vi sinh trong thung chta; g = 10 m/s’;

L=1400 mm 14 bé rong thung khudy tron.

Fm
Fe

r

7 T=& N

Fe

Hinh 5: M6 hinh tinh tai trong tac dung lén truc khuév tron

Do phap vi, sinh x0p. nén luc cat
khong 16n, lay gan dung bang 1/2 phan
trong lu’ong tac dung 1én canh. Mat hac

M, =(F, +2F)r=2F r

V61 s0 vi tri lap canh tron chon bang

9 (75% trong lugng phan dugc phan bo trén

18 canh); khoang cach tir tam truc dén diém

dat Ivc =100 mm; tir 46 tinh duoc tai trong

tac dong 1én moi canh Fm=0,75.500g/18 =
M,=M, c=41,679=375Nm

Do muc dich cua tryc khudy tron chi
de lam toi phan, tranh bi ket khi di chuyén
xuodng ctra xa va tranh nguy co phén vi sinh

86

mo men xgan do cac lyc nay gay ra tai moi
tiet dién lap canh xodn s€& dugc tinh gan
ding nhu sau:
2)

208,33 N va m¢ men Mc =41,67 Nm. Tu
d6 mo6 men xgan 16n nhat trén truc khuay
tron tai vi tri lap dia xich cua bo truyén thu
duoc nhu sau:

3)
vang ra khoi thung chira. Vi vay can chon
s0 vong quay truc khudy tron n8 = 10-15
v/ph. SO vong quay chinh x4c s€ x4c dinh
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tir viéc chon ti s6 truyén cta cac bo truyén.

DPdi véi cac bd truyén dan dong truc
rai, cac tinh toan ciling lap ludn tuong tu
nhu voi truc khudy trén. Tuy nhién do dung
tich ctia dng ctra xa nho hon rat nhiéu so

M,=0,2.M,=75Nm

Tuy nhién, do cac khe x4 & 6ng B
duoc yéu cau diéu chinh, c6 thé bé hon
nhiéu so voi khe tir thung khudy tron xudng
6ng ctra xa, do d6 can chon tc do quay cao
hon dé tranh phan bi tdc. Chon so bo tdc do
quay cua truc 1a ng = 15-20 v/ph.

3.3.4. Ti so truyén cua cdc bo truyén

60000v,  60000.1,4

D

n, =
7.500

Trong d6, D (mm) la duong kinh lan
ciia banh xe. Dé phu hop voi chleu cao
ludng, chon D = 500 mm. Ti s6 truyén

=M= 35 357535
ng 10+15

u, =M= 9305672068
n, 15+20

Chon lan lu:ot “18_4 va uy6=3, tu:
dé phan ph01 ti s truyén cho cac bo truyén
trong hé dan dong va tinh dugc tde do quay,

= — =~ 53,5v/ph

v6i thung khudy tron, cac canh rai do do
cling ngin hon, phan vi sinh da dugc 1am
toi san tir thung khudy tron nén mo6 men
x0dn trén truc nay chi can 15-20% so voi
truc khuay tron. Nhu vdy, mo men xoan
trén truc duoc xac dinh theo:

“4)

Ti sO truyén duoc xac dinh tir toc do
yéu cau ciia cac tryc khudy tron va truc
quay ctia cac banh xe 1. Vi téc d6 di
chuyén xe v Ji bang 5 km/h = 1,4 m/s c6 thé
tinh dugc s6 vong quay cua truc ny (v/ph)
theo cong thuc [10]:

)

chung tur tryc lap banh xe 1 den cac truc
khudy tron 1an luot 1a:

(6)

cong suat va mé men xoan trén cac truc
nhu ¢ Bang 4.

Bang 4: Thong s6 dong hoc cua b truyén

Théng s6 B truyén 4 B¢ truyén 6 B¢ truyén 7
Truc dan Truc bi Truc dan Truc bi Truc dan Truc bi
1 dan 5 5 dan 9 5 dan 8
Cong suat, kW 0,59 0,54 0,57 0,53 0,15 0,14
S6 vong quay, v/ph 53,5 26,75 26,75 13,38 26,75 17,83
M6 men xoan, Nm 105 194 204 375 54 75
Ti s6 truyén 2,0 2,0 1,5

Cac bo truyén duoc lya chon st dung
1a cac bo truyén xich do c6 kha ning tai
16n, dam bao truyén dong giita cac truc cd
khoang cach 16n. Trong nghién clru nay,

TAP CHi CONG NGHIEP NONG THON SO 46

céc bo truyén xich dugc thiét ké bang phan
mém Inventor [10, 11,12, 13]. Két qua tinh
thiét ké cac bo truyén xich dugc thé hién
trén Bang 5.
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Bang 5: Két qua tinh toan cac bo truyén xich

Théng sb B truyén 4 B truyén 6 B truyén 7

Loai xich ISO 606 12B-1 ISO 606 16B-1 ISO 606 10B-1
(xich 1 day) (xich 1 day) (xich 1 day)

Budc xich p (mm) 19,05 25,4 15,875
Tuoi tho tinh toan nho nhat 86080 571197 571197
(gio)
Hg¢ s0 an toan (tinh/dong) 17,537 /5,846 20,379 /6,793 20,379/6,793
Théng so6 dia xich Dan | Bidan | Din | Bidin | Dan | Bidan
S ring 21 42 17 34 19 29
Puong kinh chia, D, (mm) 127,816 | 254,917 | 138,232 | 275,284 | 96,449 | 146,829
Puong kinh dinh ring, D, (mm) | 137,818 | 265,635 | 151,118 | 289,350 | 104,659 | 155,493
Duong kinh day rang, Dy (mm) | 115,625 | 242,727 | 122,193 | 259,245 | 86,187 | 136,567
Chiéu day vanh rang, b; (mm) 11,096 | 11,096 | 16,169 | 16,169 9,168 9,168
Luc tac dung Ién truc, F; (N) 1648,138 | 1648,138 | 2944,15 | 2944,15 |1110,394[1110,394

3.3.6. Tinh toan thlét ké cdc truc

Cum tryc khudy tron trong hé thong
khuay tron thung chtra va ong ctra xa co két
cau co ban g10ng nhau. Phan cong tac cua
truc dugc lap cac canh khuay tron, truc
duge do boi 0 lan va co dau cong xon dé
lap chi tiét truyén dong. Véi truc lap 6ng

clra xa, do thung xa can quay dé d(’)ng/mé
cua xa day thung chira va nang ctra xa 1én
cao nén trén truc c6 thém cum 6 lin d&
thung xa (Hinh 2). V6i kich thuge da dé
xuat cua thung chtra va thung x4, cac truc
khudy tron c6 kich thudc duge cho trong
Bang 6 va dugc minh hoa trén Hinh 6.

Bang 6: Cac kich thudc thung chira, dng cira xa cum truc khudy tron

Théng so Ky hiéu | Kich thuéc (mm)

Kich thudc 16n nhat cta thung chira W-S-H 1400-900-1000

Kich thudc trong dng cira xa W-D 1400-2250

Khoang cach giita cac goi d truc L 1450
Khoang cong x6n lap dia xich C 100
Khoang céach tir 6 1an ldp trén dng cira x4 dén 6 lan d& truc rai E 50

Bén kinh duong tron bao canh khudy tron thing chira R 150

Bén kinh duong tron bao canh khudy tron dng cira xa r 100

C,

Hinh 6: So d6 xéc dinh kich thudc céc truc khqu tron
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Cac luc cat va trong luong phan ép
1én khi quy dbi vé tm truc s& duoc coi nhu
tai phan b6 g1 doc theo chiéu dai toan bo
phan truc nam phia trong thung khuay tron
cling nhu dng cira xa va chin mé men xo4n
M, dat tai cc diem cach déu nhau. Phia
dau cong xo6n cua cac truc lap dia xich
truyén dong nén s& chiu thanh phan luc
hudng tdm F,. tir dia xich tac dong 1€n [10].

Ngoai ra, d6i véi truc tron lap trong 6ng
cua xa con co them hai luc tap trung F do
phan luc tir cac gbi d& lap tai ong cua xa
tac dong lén. Lyc nay dugc xac dinh bang
1/2 trong luong cua vo dng cira x4 va phan
chtra trong d6, 14y bang 750N (tuwong tng
tong khbi luong vo thiing va phan bang 150
kg). Gia tri cu thé cua cac luc nay thé hién
trong Bang 7.

Bang 7: Toc do quay va tai trong tac dung 1én cac canh khudy tron, truc khudy tron

Thong s6 Thung chira Ong cira xa

Luyc tac dung F 1€n canh khqu tron, N 312 62,4
Lyc phan bod ¢, trén tryc, N/m 2,68 0,54
Mo men M, tai mdi trong chin vi tri, Nm 41,67 8,33
M6 men xoan 16n nhat M trén tryc (tai vi tri 15'1p dia xich), Nm 375 75

Lyc hudng tam F; tir bo tmyén xich, N 2,944 1,648
Phan luc F, tir gdi d& lap tai dng cira xa, N - 750

Téc d6 quay, v/ph 13,38 17,83

Vat liéu ché tao truc & day dugc chon
1a thép 45, thuong hoa. Két qua tinh truc
theo tai liéu [10] dong thoi con dugc thuc
hién kiém nghiém bang phan mém Inven-
tor. Truc khudy tron c6 duong kinh tai vi tri
lép dia xich la 45 mm, tai cac vi tri lép o
lan 1a 50 mm, phan ldp cac canh tron 1a 55
mm. Truc rai c6 duong kinh tai vi tri lap dia
xich 12 30 mm, tai cac vi tri lap 6 ldn 14 35
mm, phan ldp cac canh rai 1a 40 mm. Truc
lap banh xe c6 dudng kinh chd lip banh xe
1a 50 mm, chd lap 6 lan 1a 40 mm. O lan
duoc tinh toan lua chon trén phén mém In-
ventor cho cac truc, thu duge loai 6 cho cac
truc khqu tron, truc rai va truc banh xe lan
luot 12 6010, 6007 va 6008 (theo DIN 625-
T1).

3.4. Thiét ké tong thé may bén phan vi
sinh

Tt phén tich so d6 may bon phan va
cac két qua tinh toan cac thanh phan trong
so do thiét ké ciia may bon phan theo mod

TAP CHi CONG NGHIEP NONG THON SO 46

dun da dugc xay dung, Hinh 7 thé hién mo
hinh thiét ké 3D ctia may bon phan theo
yéu cau (st dung SolidWorks).

Hinh 7: Thiét ké mo hinh 3D tong thé may
bon phén vi sinh;
1-thung chtra; 2-khoang khuay tron; 3-bo
phan xa liéu; 4-truc trung gian;
5-cum tryc banh xe; 6-khung may

Ttr m6 hinh 3D thiét ke tong thé may
bon phan vi sinh, ban vé lap cua toan bo
may, ban vé€ cac cym chi tlet va cac ban v&
ché tao da dugc xay dung dé phuc vu cong
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tac ché tao. Két qua dat dugc tir vige nghlen
ctru, tinh toan thiét ké may bon phan vi sinh
d3 duoc ché tao voi phién ban dau tién nhu
trén Hinh 8. May dang dugc tiép tuc hoan
chinh ché tao va duoc thir nghiém. Bude

dau may hoat dong dat duoc yeu cau co ban
dat ra v€ kha nang chiu tai va nguyén ly
lam viéc. Két qua thu nghlem s¢ duoc
thong ké va phan tich trong cac nghién ctru
tiép theo.

Hinh 8: My bon phan vi sinh da dugc ché tao

IV. KET LUAN

, Xuat phat tir nhu cau thyc té cta san
xuat rau mau tai Viét Nam, nghlen ciru nay
da xay dung duoc cdu trac may, nguyén Iy
hoat dong, tinh toan dong hoc, dong luc
hoc, ban vé thiét ké va ché tao thanh cong
may bon phan vi sinh, c6 thé bon phéan theo
ludng hodc theo hang tuy theo diéu chinh
va co thay doi khoang cach hai banh xe
theo bé rong luong cho phu hop véi dicu
kién canh tac cua céc loai rau mau. Véi
mau may bon phan nay khi dua ra ung
dung trong thuc t€ s€ gop phan tang nang
suat lam viéc va hi¢u suat bon phan trong
pham vi 16n, phu hgp vé1 moé hinh trang
trai. Trong cac nghién cuu ti€p theo, nhom
tac gia tap trung thiét ké va thuc nghiém
may bon phan vai yéu cau ‘mat do phan bon
thay doi, dac biét la viéc su dung cac bo dia
xich khac nhau dé thay doi ti s6 truyén va
thay d6i téc d6 quay cua truc rai.
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NGHIEN CUU UNG DUNG CONG NGHE THONG TIN VA HIEN THUC
HOA MO HINH CHAM SOC CAY RAU, HOA TRANG B CO BAN VA
TRANG BI CONG NGHE CAO TAI TiNH LAM DONG
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TOM TAT:

Cong nghé sé da mang lai nhiéu tng dung va hiéu qud trong nhiéu linh viee khdc
nhau trong do co linh vuc nong nghiép. Cong nghé sensor, hé thong dinh vi, xu ly anh
s6, triee quan héa dir liéu... cho phep két noi twong tac giita thé glO’l thuc va do ngay
cang tré nén hiéu qua trong san xudt. Néi dung bai béo trinh bay tong quat vé quy hoach
sdn xudt néng nghiép cong nghé cao tinh Lam Pong va hién trang iing dung cong nghé
théng tin tai cdc doanh nghiép, trang trai, néng trai cia tinh Lam Pong; Bai bdo da dé
xudt xdy dung dwoc gidi phdp gidm sat va diéu khién cdc théng sé tiéu khi hdu bao gom:
nhiét @, do am twong doi ciia khéng khi, dnh sang, chi sé EC, pH trong nuéc twéi bang
cong nghé Internet van vdt (loT) trong qud trinh san xudt 2 logi hoa, 3 logi rau dwoc
trong trong nha kinh tai tinh Lam Déng véi cdp do trang bi co ban va trang bi cong
nghé cao. Két qua nghién ciru da dwege hién thwe héa trén 10 mé hinh bao gom: 05 mé
hinh vng dung CNTT giam sat va cham soc trang bi cong nghé cao tai TP Da Lat cho
cdc cdy Hoa Ciic, cdy hoa Pong Tién, cdy Ddu Tay, cdy Ca Chua, cdy Ot chuéng va 05
mo hinh ung dung CNTT giam sat va cham soc trang bi cong nghé co ban cho cdy Hoa
Clic, cdy Déau Tay tai Thanh phé Pa Lat, cdy Ot Chudng, Cdy Hoa Pong tién tai huyén
Don Duong va cay Ca Chua tai huyén Puc Trong.

Tiur khéa: Nong nghiép cong nghé cao, Cong nghé thong tin, Cong nghé Internet van
vat, diéu khién thong minh
Applying Researching on information technology and realizing building models
of caring for vegetables and flowers with basic equipment and high-tech equip-
ment in Lam Dong province

ABSTRACT:

Digital technology has brought many applications and effects in many different
fields in our life, including agriculture. Sensor technology, positioning systems, digital
image processing, and data visualization allow the interactive connection between the
real and virtual worlds to become more and more efficient in the production process.

' Truong Pai hoc Cong nghiép TP. H Chi Minh
2Trudng Pai hoc Bach khoa, Pai hoc Qudc gia TP. H6 Chi Minh
3Chi Cyc Trong Trot va bao vé thyc vat tinh Lam Pong
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This article presents an overview of planning for high-tech agricultural production in
Lam Dong province and the current status of information technology application in agri-
cultural enterprises and farms in Lam Dong province. We also develop an loT-based so-
lution to monitor microclimate parameters such as air temperature, air humidity, light,
EC index, and pH level and control the water irrigation in the production process of two
types of flowers and three vegetables in greenhouses. The research results have been de-
ployed on ten practical models, including 05 high-technology models for chrysanthemum,
gerbera, strawberry, tomato, and the bell pepper plants (Da Lat city); 05 basic models
for chrysanthemum, strawberry plants (Da Lat city), bell peppers, gerbera plants (Don
Duong district), and tomato plants (Duc Trong district).

Keywords: High-tech agriculture, Information technology, Internet of things, intelligent

control,

1. GIOI THIEU

Nhung thanh tyu phat trién cia cong
ngh¢ s6 da mang lai nhiéu tmg dung va
hiéu qua trong nhiéu linh vyc khac nhau,
trong do6 co linh vuc ndng nghi¢p. Nhiing
cong nghé nhu: cong ngh¢ sensor, hé thong
dinh vi, xtr Iy anh s0, tryc quan hoa dir lidu,
V.V. cho phep két ndi tuong tac giira thé
gi61 thyc va a0 ngay cang tr¢ nén hiéu qua
trong san Xuat. Moi truong vat ly thuc
duoc trang bi h¢ thong sensor vaduoc tich
hop véi hé thong thong minh, két ndi VOl
hé théng cung cip thong tin vao h¢ thong
xu ly thong tin da da tao ra nguon thu thap
thong tin cung v6i chudi gia tri da va dang
tao ra cdc mo hinh hién dai c6 kha nang tu
hanh, hoach dinh diéu khién san xuét ciing
nhu céc khia canh lién quan 1og1st1cs dang
mang lai g1 ich cho san xuat va sinh hoat
cta con nguoi.

Viéc str dung hiéu qua dit liéu phu
thudc vao kha nang XU ly luong 16m dir liéu
bao gom ca cdu truc va phi cau tric. Dt
ligu co the dugc thu thip dya vao cac cong
nghe nén tang duoc phat trién gan day bao
gom Internet van vat (IoT), dién toan dam
may, v.v. Mot s6 md hinh hién dai duoc
phat trién vé&i sy tro giup cua tinh toan
thong minh, mang cam bién, cong nghé
[oT, mang cam bién khong day dang duogc
nghién ctru rng dung trong quan ly mua vy
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[1], quéan ly tinh trang thoi tiét [2], chong
danh cap[3], quan ly nha k1nh[4] v.v. D61
vOl mang cam blen vige két ndi nhiéu hé
thng khong dong nhit dang 1a mot thach
thire d01 vOi cac nha nghlen ctru. Mot trong
cac tlep can dé giai quyet van dé nay 1a
phat trién 16p tmg trung gian (middleware),
SIXTH [4] 1a mdt giai phap dua trén tiép
can nay, n6 ap dung ky thuat phan tan
thong minh. M0t giai phap khac 1a GSN
(Global Network Sensor) dya trén nén tang
mi nguén mo duoc dé xuat cho nong
nghi¢p thong minh.
2. Tong quan nghién ciru va ing dung
2.1. Tinh hinh nghién ciru trén thé gié’i
Isarel va Nhat Ban 1a hai qudc gla
tiéu biéu nghién ctru va ung dung cong
nghé thong tin (CNTT) vao nong nghiép,
cac nha khoa hoc cac quoc gia nay da
nghlen ctru va ung dung mang ludi Internet
két noi van vat (IoT) vao hai huéng chinh
gém: hé thong theo doi, klem soat trong
trot va hé thong theo d01 kiém soat chan
nudi gia suc, gia cAm. Tai Isarel, hau nhu
toan bo cac khau tir canh tac dén thu hoach,
bao quan, tiéu thu déu dugc ap dung
CNTT. Ngu’(n nong dén co thé ty quan ly
toan bd cac khau san xuét voi dién tich
canh tac 5-6 nghln héc-ta ma khong con
phai 1am viéc ngoai dong rudng. Israel da
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nodi t1eng v6i phan mem dleu khién tu dong
tuGi nudce va cung cap chat dinh dudng cho
cay trong trong dudi dang tudi nhd giot cho
den tung goc cay, goc rau thong qua cac
6ng dan nudc. Hé thong tudi nay tu dong
dong m¢ van khi d§ am cua ré cay dat toi
mirc nhét dinh théng qua cac cam bién dién
tur [5]

Trong khi d6, tai Nhat Ban, nhiéu cong
doan san xuat nong nghiép da ap dung
CNTT, cac nha khoa hoc da su dung cac
th1et bi GPS (Hé thong dinh vi toan cau) de
tlep nhan thong tin truyen qua vé tinh dén
vi tri cac may keo, may lién hop, may va
thiét bi nong nghlep khac dé g1up ching tu
hoat dong, tu van hanh chinh xac. Cac nha
khoa hoc da su dung mang ludi cam bién
dé do nhiét do, do am, anh sang, carbon
dioxide hay nhung yéu to can thlet giup
phat trién tot nhat cho mot sd ciy trong phu
hop v6i tho nhuong va khi hau. Mang ludi
nay di kém vé6i nhitng diéu chinh tu dong
trong hé thong thong glo che chan anh
sang va cac ye€u to khac giap duy tri muc
do carbon dioxide phu hop nhat dé phat
trién va ho trg moi trudng toi vu cho tung
loai cay trong.

2.1. Tinh hinh nghién ciru va @rng dung
trong nudc

Cung véi thé gidi, thoi gian gan day,
cac nha khoa hoc Viét Nam,cling dang tap
trung nghién ctru tng dung CNTT vao
trong san xuat néng nghi¢p. Cong ty
MimosaTEK 1a mdt trong s6 cac cong ty
hoat dong trong linh vuc nong nghiép, da
c6 giai phap MimosaTEK, cho phép hé
thong tudi duge van hanh tir xa dua vao
viée phan tich cac dir liéu vé moi truong,
loai cdy va giai doan sinh truong cua cay,
ngu:oi dung c6 thé theo doi cac thong so
nay theo thoi gian thuc. Cong ty Global
CyberSoft Viét Nam da cho ra doi phan
mém Smart Agn Cong ty cung da dya trén
nén ha tang cua oong vién phan mém
Quang Trung va dua vao ap dung dung thir
nghiém diéu khién giam sat trong cdy dua
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ludi trong khu nha mang trén dién tich
1.000 m?. Neu nhu trudce déy, viéc xem xét
nhiét 46, d6 am, anh sang cho cay trong
hoan toan dugc thyc higén bang con ngudi
va chu yeu dua vao kinh nghiém la chinh,
thi v6i phan mem nay cho phep vigc xem
xét cac thong sé chiam soc cay trong nay
mot cach ty dong, thong qua cac hé thong
chip cam bién duoc, dugc gan o mat sO vi
tri trong nha mang. Bleu nay dam bao céac
yeu t6 anh hudng dén cay trong ludn dugc
gilt & muc do phu hop nhat. Ung dung
CNTT nay da gitp dua san luong trong
dua ludi tang khoang 10% so voi phuong
phap truyén thong. Cong ty Agri Solutions
5D da thu nghiém mo hinh trong cay trong
cac container da giip phat trién nong
nghi¢p cong nghé cao trong moi truong do
thi. M6 hinh nay duoc dya trén ¥ tuong cua
mot truong dai hoc nodi tleng cua Ha Lan,
nguorl trong co thé quan sat cay trong qua
man hinh camera c6 két ni Internet, cay
dugc cham soc ty dong tir khi gieo trong
dén ngay thu hoach, nguoi trong khong
phai lam gi. Cong ty Co phan Cong nghe
cao Hachi Viét Nam da u:ng dung cong
nghé¢ IoT va cac glal phép vé thuy canh,
tudi nho giot dé xay du:ng nhiing trang trai
cong ngh¢ cao voi nang suat tang tir 50 -
300% so v&i mo hinh truyen théng. V6ihé
thong nay, khong can dat, khong can anh
sang, khong tén cong cham soc, chi can
mot dién thoai thong minh (smartphone)
két ndi mang, moi ngudi da co thé s& hitu
nhu:ng luong rau tuoi sach tai nha. Vigc
ung dung giai phap nay c6 thé giup tang
tbc do sinh truong cua cay tir 30% dén
50%, bao dam rau qué sach, cach ly hoan
toan véi moi truong sdu bénh bén ngoai va
trong dugc nhing loai cay trai vy, kho
trong o diéu kién ty nhién. Cong ty C6
phan nong nghig¢p cong ngh¢ cao VIFARM
dé xuat xay dung hé thong diéu khlen glam
sat mo1 tru’ong trong trot. HE thong giam
sat dugc lap cac thiét bi cam bién do d6 4m,
nhiét do, anh sang, nong do dinh dudng. ..
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Heé thong nay co thé gitip quan 1y toan bo
hoat dong & trang trai thong qua may tinh,
dién thoai va céc thiét bi di dong[5]

3.Khio sat irng dung CNTT tai mot )
cong ty dién hinh tai LAm Dong

Cong ty Cau Pat Farm dang san xuat
rau sach bang phu’ong phéap thuy canh
trong nha vuon rong 7 ha,.duockét nbi véi
hé thdng cham soc rau bang cac giai phap
nong nghlep thong minh thoéng qua cac
cam bién giam sat va diéu khién voi mirc
dau tu khoang 2,7 ty dong, Gii | phap thong
minh [oT dugc thye higén mot s6 khau trong
quy trinh trong trot. Hé thong glam sat didu
khlen thong minh ¢6 2 hé thong riéng biét
gém 01 hé thong tugi va 1 hé thong vi khi
hau nha mang. H¢ thong tudi ¢o chire nang
do EC, pH tai bon chira dé do thanh phan
dinh duong trong nudce tudi lac chdm phéan
va diéu khién tudi nho glot trén gia thé theo
thoi gian da dugc cai dat trong ngay va
luan héi nude tudi. Hé théng vi khi hau nha
mang c6 chirc nang do nhiét 6 va do a am
khong khi, anh sang dé dleu khién cat
nang, phun suong, quat glo dé 6n dinh moi
truong bén trong nha mang theo nhung
thong sb nhiét do, doa am va anh sang da cai
dat truéc. Han che ciia hé thong thong
minh nay la khong c6 app web (web
application) va app mobile, nén moi thong
s0 cai dat dleu khién déu pha1 thao tac truc
tiép trén tu diéu khién, vi Iy do d6 nén hé

Khio st t3i Cong ty 4 lpt
AP wé hé thong i
nudc va dinh dutmg

HE thimg digu khién
<t mandc va tral dimh

dirime cho chy tal
Cong iy B lat GAP

thdng nay phai phu thudc nhidu vao yéu to
kinh nghiém cua ky su nong nghiép dé
quyet dinh tud6i bao l4u, bao lan trong 1
ngdy va mang tinh chéat udc lugng. Cong
ty Dalat Hasfarm.[6] c6 dién tich 30 ha,
hinh thirc canh tac cay trong trén gia thé,
dugc trang bi hé thdng tudi nho giot theo
cong nghé Natafim (Isarel) va HortiMax
(Ha Lan) c6 chi phi dau tu 1a 42000
Euro/30 ha. Cac thong s6 do. dau vao cua
hé thong gom nhi¢tdo va do a am khong khi
bén ngoai, nhiét do va do am khong khi anh
sang trong nha kinh, hudng gié, van tdc gio
trong ngoai va do d1nh dudng EC va pH tai
bon pha nudce cap cho bom tudi. Thong sb
dau ra diéu khién cac cong viéc cham phan
tugi, phun suong, quat cung cap khi va
diéu hoa nhiét do trong nha kinh, nang ha
mai noc nha kinh, ning ha mai Vach diéu
khién anh sang va cit nang. Cong ty su
dung 3 giai phap trong cham séc cay trong
tmg dung CNTT gom: (1)g1a1 phap tudi,
diéu khién vi khi hgu va chiéu sang (i1)
Giai phap cit nang, nang ha mai noc, nang
ha mai vach de on dinh nhiét do moi truong
d6 am va chiéu sang trong nha mang dugc
cai dat truodc;(iii) Giai phap chiéu sang
trong nha mang trong cac truong hop bo
sung bang dén dién dugchoat dong theo
hinh thirc hen gio do cac ky su nong nghlep
phu trach dé ra trong quy trinh san xuat. [5]

Lj-:lg L 1:1.1'1111 durding
didu khién qua bd
timer dinh thid gian

Kiem tra kha ning
tirin nho mot va
ebe ¢l chua

Hinh 1. Khao sat viéc ung dung CNTT tai Cong ty Pa lat G.A.P trong cham s6c cdy ca chua
[Nguon nhom khao sat dé tai ngay 10/12/2018 don vi] [5]
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Cty TNHH Da Lat G.A.P st dung bo diéu
khién tuéi nudc ty dong TN-V1.0 cua
Cong ty giai phap phat trién Viét, rng dung
vao cong viéc tudl nudc tu dong trong
cham soc cay ca chua. Thiét bi c6 kha ning
diéu khién 8 kénh doc lap theo thoi gian
thue, thiét bi co giao dién tleng Viét, co 2
ché do hoat dongbang tay va tu dong, glup
nguoi st dung dé dang thao tac, ngudn cap
cho hé¢ thong bang dién 24VDC Man hinh
LCD 4.5 inch, 7 phim g diéu khlen 8 ngdra
(24VDC) dung dé diéu khlen he théng
bom, van tudi, dén va cac thiét bi khac,
Th1et bi c6 ché do hoat dong tu dong va ché
do bang tay, giai phap nay sur dung b
Timer dé dinh tho1 gian hen gio twdi nudce
két hop bon phan trén dién tich 4 ha
(40.000 m?)[5]

Trung tam Nghién cuu va thuc nghiém
nong nghiép Pa Lat thuoc Tap doan Loc
Troi stir dung cac giai phap cham soc cay
trong theo cong nghé cua Netafim (Isarel)
voi chi phi dau tu 2,7 ti VND/1000m?
[5].Cong ty Cb phan Cong ngh¢ Sinh hoc
Rung Hoa Da Lat trong cay trén g1a the
Cong ty da dau tu thiét bi giam sat va diéu
khién cua cong ty CMF Groupe (Phap), véi
mirc chi phi dau tu khoing 6,5 ti
VND/1800m?. H¢ thong duoc lap cac cam
bién giam sat de kiém tra va dleu khién vi
khi hau bao gom nhiét 46 va do am khong
khi, anh  sang va do EC va pH tai bon chira
(do 1 diém duy nhét). Hé thong théng minh
nay c6 thé diéu khién cham phan, tuéi
phun mua, cat nang, phun suong, quat gio.
Hé théng gom c6 2 hé thdng riéng biét, 1

Hé thong cung ¢ap nirde
.mm Dtgingd yﬂ_‘Tm D_han phin, thude trir siu cung cap cha trémg cé chua Cong nghé Tseael
cong nght lsrael Toi Trung - 1 thong twdi cong nghé Istael Tai Toi Trung tim
fam Trung tim

03 bon chira dung dich (nuwde

h¢ thong tudj va 1 hé thong vi khi hiu nha
mang. H¢ thong tudi c6 chiic ning do EC,
pH tal bon chtra dé diéu khién cham phan
va diéu khién tu6i phun mua theo thoi gian
da cai dat trong ngay H¢ thong vi khi hau
nha mang coO churc nang do nhiét do khong
khi, 0 am khong khi va anh sang dé diéu
khién cit nang, phun suong, quat glo dé on
dinh mo1 tru:ong bén trong nha mang theo
nhung thong sO nhiét do, do0 am va anh
sang da cai dat. H¢ thong c6 chi phi dau tu
cao, khong c6 app web va app mobile, moi
thong so cai dat diéu khlen déu pha1 thao
tac truc tiép tai tu diéu khién. Thuong
xuyén phal do kiém tra EC va pH tai gia
the thu cong dé hi¢u chinh cam bién do EC
va pH tai bon chua. [5]

Thong qua cac khao sat cua nhom
nghién clru tai cdc nha vuon dang ung
dung CNTT vao cham séc cay trong tai cac
nha vuon cho thay: doi voi hé thong nhap
khau tir Israel, Ha Lan gia thanh qua cao so
Vo1 ti suat dau tu, chua phu hop voi di€u
kién canh tic cua dia phuong. Khi can mé
rong thi viéc tich hgp thém thiét bi vao hé
thong khéng cao, dan dén sy kho khan ve
kiém soat, quan ly va van hanh. Hé théng
dap ung duoc nhu cau tuoi tiéu co, hoat
dong 6n dinh, c6 do tin cdy cao nhung chi
phi dau tu cao. HE thong chi kiém soat EC,
pH tai bdn pha phan cap cho bom tuoi dan
dén phu thudc vao kinh nghiém cua ky su
nong nghiép trong viéc quyet dinh tudi bao
lau va bao nhiéu trong mdt ngay mang tinh
udce luong.

Bd :..l.m bién do 46 dm khong
khi lap bén trong nha kinh

Hinh 2. Hé thong cham soc cdy trong theo Giai phap Netafim (Isarel) Nguon nhém khdo sét dé

tai ngay 10/12/2018 tai 3 don vi]
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Véi nhiing giai phap trong nudc do on
dinh chua cao, chua c6 nhiing tinh nang
nang cao nhu cham phan ty dong, diéu hoa
khi hau khong khi,chua c6 mdt giai phap
tong thé duogc thiét ké dé dam bao thanh
mat quy trinh hoan thién, gidm sat toan bg
qué trinh tr san xuit dén thu hoach, ché
bién va van chuyén theo chuan thiét ké
dinh hudng trang trai ing dung cong ngh¢
cao.

C6 thé thay, ing dung CNTT g1a1 quyét
t6t nhitng kho khan trong san xuét nong
nghiép, dem lai hiéu qua kinh té 1om. Tuy
nhién, hién gia cic san pham coéng nghé
con cao. Do vy, rt can nhiing san pham
cong nghé cua nguoi Viét, phu hgp cho
nguoi Viét d¢é day manh ung dung CNTT
trong nong nghiép véi gia thanh hop 1y
gitip ngudi ndng dan dé ap dung. Bén canh
d6, viéc tu phat trién giai phap nghia la
chiing ta s& lam chu cong nghé va tir 46 dé
dang thay doi quy trinh khi cé nhu cau dé
nang cao chat luong ciing nhu san lugng
clia san pham.
4.Ung dung CNTT trong thiét ké hé
thong giam st va diéu khién trong chim
soc cay trong.

Tinh ity LAm Dong ban hanh Nghi quyét
s6 05-NQ/TU ngay 11/11/2016, vé phat
trién néng nghiép toan dién, bén vimng va
hién dai giai doan 2016-2020 va dinh
huéng dén nim 2025. Muc tiéu cu thé dén
nam 2020 gi4 tri san xuat binh quan trén
don vi dién tich dat 170 triéu d@)ng/ha/ném,
c6 20% dién tich dat canh tac ung dung
cong nghé cao (CNC) theo ti€u chi mai, dat
35-40% gia tri san xuat cia nganh nong
nghiép; san pham dap tmg vé sinh an toan
thuc pham (c6 it nhat 50% san pham CNC
duoc tiéu thu qua chudi thuc phém an
toan). Dinh hudng dén nam 2025 gia tri san
xuat dat trén 220 triéu déng/ha/ném, co it
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nhat 70% dién tich duoc san xuat theo cac
tiéu chuan an toan va bén vimng [18]. Dé dat
dugc muc tiéu noi trén thi ngoai cac van dé
giong, k¥ thuat canh tac...can dua CNTT
1én vi tri hang d4u bang cach diy manh tng
dung CNC bao gom Cong nghé thong tin
theo hudng dong bo, hién dai nham nang
cao suc canh tranh ctia nong san; sé ap
dung dong bo cac bién phap k¥ thuat, cong
nghg¢ tién tién trén thé gigi dé nang cao
nang suat, chat luong, giam gia thanh san
xuat. Tién t6i san xuat dam bao cac dicu
kién v¢ sinh an toan thuc phém, thuc hién
dong goi, dan nhin truy xuat nguén goc
béng ma vach, ma s6 va ma QR.

4.1S4n xuit ndong nghi¢p cong nghé cao
tai tinh LAm Pong.

Theo s6 liéu S& Nong nghiép va PTNT
tinh Lam Pong nam 2020[7], Tinh di thuc
hién dugc 08 Khu néng nghiép trng dung
cong nghé cao (CNC) voi dién tich
2.139,32 ha, hinh thanh 19 vung ndng
nghiép ung dung CNC vdi tong dién tich
3.961,12 ha [7]. Toan tinh c6 08 doanh
nghiép dugc cong nhan la doanh nghiép
NNCNC gom Cong ty CP CNSH rung hoa
Pa Lat, cong ty Dalat Has farm, cong ty
TNHH Dich vu thuong mai Truong
Hoang; cong ty TNHH Pa Lat G.A.P, cong
ty TNHH Hoa Mt Troi, cong ty TNHH
trang trai Langbiang, Cong ty TNHH SX -
TM - NS Phong Thuy va Céng ty TNHH
Tra Long DPinh, cic doanh nghlep nay canh
tac 278,6 ha/679 1 ha, chu yéu la san xuét
rau, hoa cao cip, trong d6 c¢6 01 cong ty co
100% v6n nude ngoai dau tu san xuat 111
ha hoa cong nghé cao chu yéu xuat khau
chiém 60%, con lai tiéu thu ndi dia 40%.
Céc doanh nghiép san xuat NNCNC di lién
két voi nong dan mé rong quy mo san xuat
247,3 ha.

Céc cong ngh¢ cao dugc ap dung trong
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san xuat néng nghiép tai tinh 1am Pong
gom: (i) Ung dung cong nghé gidng
moi;(ii) Ung dung cong nghé sinh hoc bao
gém cong nghé nhan gidng invitro da tao
ra cac loai cdy giéng sach bénh c6 tinh
d@)ng nhét va 6n dinh vé nang suat, chat
luong; (iii) Ung dung cong nghé ghép;(iv)
Ung dung cong nghé san xuat khong dung
dat; (v) Ung dung cong nghe phan loai dé
bao quan san pham; (vi) Ung dung cong
nghé cam bién ty dong, cong nghé nay
dugc nhap khau tir cac cac doanh nghiép
trong nudc va nude ngoai dé do cac thong
s6 tiéu khi hau trong trong trot gom : do
nhiét d6, d6 am, khong khi, thanh phan
CO,, cuong do anh sang trong canh tac
rau, hoa, cdy dic san. Pén nay, tong dién
tich tng dung cong nghé cam bién dat
khoang 50 ha [8]; (vii) Ung dung trong trot
trong nha ludi, nha kinh, mang phu néng
nghiép, tudi ty dong, thuy canh.Tinh dén
quy 3 nam 2019, dién tich canh tac trong
nha kinh dat 4.400 ha (trong d6 50 ha nha
kinh nhap khau cé gia tri trén 20 ty
dong/ha), nha ludi 1.202 ha, mang phu
nong nghiép 10.748 ha trong do co tudi tu
dong 27.335 ha va 20 ha canh tac thuy
canh.[8]
4.2. San xuat rau, hoa tai LAm Pong
Theo ngudn S& Nong nghiép & PTNT
[7], tong dién tich canh tac rau Lam Pong
nam 2019 dat trén 19.479 ha; dién tich gieo
tréng dat 65.273 ha, nang suit 348,3 ta/ha,
san lugng dat trén 2,27 tri¢u tan/nam. Dién
tich trong rau qua tap trung chu yéu tai 4
dia phuong gom: Pon Duong, Puc Trong,
Lac Duong va thanh phé Pa Lat, s con lai
tap trung rai rac ¢ cac dia phuong khac.
Dién tich ung dung néng nghiép cong nghé
cao 18.968 ha, chiém 93,7 % dién tich canh
tac, trong do, canh tac trong nha kinh 2.070
ha, nha luéi 616 ha, mang phu néng nghiép
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PE 12 7.043 ha; sir dung hé thong tuoi phun
tu dong, nho giot 1a 14.530 ha; diéu khién
tu dong, ban tu dong vé nhiét do, d6 am,
cuong do va thoi gian chiéu sang 13 630 ha;
cung cap dinh duong qua hé thong tu dong,
ban tu dong 1a1.080 ha; canh tac khong
dung dat (thuy canh, gia thé, khi canh) 13
50 ha. Loai cay trong duoc trong trong nha
kinh, nha ludi tap trung chil yéu trén céac
loai rau ca chua, 6t ngot, xa lach, hoa ctc,
hoa Pong tién, hoa Cat tuong va Hoa Ly,
tuy vay tich hgp tmg dung cong ngh¢ thong
tin dé giam sat qua trinh va xir Iy van hanh
chua duoc trién khai.
4.3 Co sé thiét ké xdy dung mé hinh g
dung CNTT vao cham soc 2 loai hoa 3
loai rau
Tir cac khdo sét thuc té va nhu cau phat

trién va ung dung CNTT trong san xuat
nong nghiép cong ngh¢ cao, nhom nghién
ctru da tién hanh thyc hién dé tai nghién

tru “Ung dung Céng nghé théng trong sdn
xudt néng nghiép céng nghé cao tqi Lam
Pong” . Trong khuon kho dé tai can phal
nghién cou trlen khai trén céc cay trong
thong dung gdom: Hoa Ctic, Hoa Pong tién,
Ot chudng, Ca chua, Dau tay. Két qua cua
dé tai lam tién dé, dé img dung trén céac cay
trong khac va co thé tng dung trén cac
trang trai chin nudi gia sic, gia cam nhu
heo, ga, bo sira...

Dé tai lva chon Hoa Cuc, hoa Déng
Tién, Ot Chudng, Ca Chua va Dau Tay lam
d6i tugng nghién ctru tmg dung CNTT vio
chim séc dudi dang kiém soat va diéu
khién tiéu khi hau trong cac nha kinh duoc
nhom nghién ctru luan gidi nhu sau:2 loai
hoa va 3 loai rau dugc nhom nghién ctru
lya chon hién dang duoc trong trong nha
kinh nén kha nang dé ung dung CNTT vio
giam sat va diéu khién cham soc 1a rat
thuan loi cho viéc nghién ctru theo hudng
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cuia dé tai dat ra. Bén canh d6 mdi loai hoa
va rau duoc dé tai dit ra cling c6 nhung dic
diém riéng cu thé nhu sau (i) Hoa Cuc 1a
loai hoa hién dang c6 di¢n tich tr6ng va cod
san luong 16n nhét tai Da Lat hién nay,
ngoai ra Hoa Clic c6 pham vi tiéu thu thong
dung khong chi ving Pa Lat Lam Dong
ma nhu cau tiéu thu hoa nay 1 16n nhat
trong ca nudc; (ii) Hoa Pong Tién 1a loai
hoa c6 gia tri cao, thoi gian su dung dai
ngay va dang 1a xu thé dugc gidi tré c6 nhu
cau sir dung trong cudc séng; (iii) Ot ngot
la loai rau dang qua mang tinh ddc trung
cua vung Da Lat, Lam D@)ng, ngoai ra ot
ngot dang 1a mat hang dugc nhiéu nudc
trén thé gidi c¢6 nhu cau tiéu thu nén kha

nang xuat khau 1a rat 1on. Ot ngot Pa Lat
dang c6 gid kha cao chi sau 3 thang 6t ngot
s€ cho thu hoach va cho thu hoach lién tuc
6-12 thang. (iv) Ca Chua Da Lat c6 gid ban
cao, thong dung tai céc sicu thi trong ca
nude, Ca chua Pa Lat vira ¢6 nhu cau tiéu
thu trong nudc cao va ciing dang dang la
mat hang duoc nhiéu nudc trén thé gidi cau
tiéu thu nén kha nang xuat khau 1a rat 16n;
(v) Dau tay Da Lat 1a san pham mang tinh
dac trung cua vung khi hau ba Lat. Trai
Dau tay khong nhing c6 nhu cau tiéu thu
trong ca nudc ma con la loai san pham
phuc vu cho du lich sinh thai cia ving ba
Lat, Lam Dong.

Th’\ . A oA A A e .

Z orgg Mot s0 tiéu . bé xuat thiét bi &
sO can PO Hién trang A& . A \ Thiét
4m chuan k¥ tai chc nha bé xuat huéng va sO luong su bi
fg 2 thuat cham j . thuc hién dung ;)
sat/diéu . vuon khac

-2 sOC
khién
- Ly tudng | Hién tai | St dung cam bién | Cam bién nhiét Modu
(15-20d9 C), | chua c6 va | nhi¢t do dé gidm sat | do, do am khong | le
- Binh thuong | ¢6 nhu cau | va canh bao khi vuot | khi trang bi 8 cai | doc
Nhiét do (10-35do C) thém vao ngudng dfr
Ngudng canh liéu
bao <10 hoac cam
>35d9 C bién
- Ly tudng: | Hién tai | - Néu c6 nhu cau thi | Cam bién anh
thoi gian | chua c6 va | xem mo ta thict ké h¢ | sdng, bong den,
chiu  sang | c6 nhu cau | thong chiéu sang ¢ | ddy dién, ro le
>14h/ngay. thém vao cot (thong so k¥ | diéu khién
) Thuc hién thuat)
Anh quy trinh -Str dyng cam bién
sang chiéu sang bo anh sang d¢ giam sat
sung theo tai va canh bao tr dé
liéu cham soc diéu khién hé thong
den dé dat cuong do
sang theo yéu cau
Thich hop: Hién  tai | St dung cam bién d6 | Cam bién d6 4m
A A 65-70% chua c6 va|am khong khi dé | khong khi
Do am . . . A S . -
Khon Canh bao > |cd nhu cau | giam sat va canh bao | 4-8 cai
khig 85% (d¢ bi | thém vao khi vuot ngudng
nam xam
nhép)
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Thichhop: |Hién  tai | Sit dung mdt s cam | Cam bién do am
A 2 70-80% chua c6 va | bién do am dat dé lay | 4-8 cai
Do am . N X P
dt ¢ nhu cau | mau vai vi tri va
thém vao cung cap gia tri tham
khao
Theo quy Cé ing Bo tudi nudc qua | Ngudn dién
dinh tirng giai | dung di(?n dién thoai di dong cap(24VDC,
. doan sinh thoai diéu 10A); man hinh
Nudce \ \ . iy . —
w6 truéng va khién tudi cam ung 7 inch;
dam béo do nudc 8 ngd ra (24VDC)
am dat phu
hop
Theo ky thuat | C6 ung Bd boén phan qua Nguon dién cap
. EC doi voi dung dién dién thoai di dong (24VDC, 10A);
Bon L1 © g0 A \ N 5
han datla 1,6 thog}l diéu man hinh cam
p khién tmg 7 inch; 8 ngd
ra (24VDC)

Céc ndi dung nghién ctru va trién khai dé
tai gdm cac ndi dung nhu sau:(i) Panh gia
hién trang Ung dung cong ngh¢ cao trong
ndng nghiép tai Lam Dong;(ii) Dé xuét giai
phap tmg dung CNTT trong san xuét cdy
trong cho ving Da lat, Lam Dong (iii)Hién
thirc giai phap va xay dung mo h1nh ung
dung CNTT dé giam sat cac thong s trong
qua trinh cham séc cho cay Hoa Cuc, cay
Hoa Pong Tién, Cdy Dau Tay, Cay ot
Chudng, Cay Ca Chua bang 2 loai hinh
trang bi cong nghé co ban va cong nghé
cao cho 5 loai cay trong nay. Cu thé cia
cong viéc hién thuc hoda va xay dung mo
hinh nay nhu sau: (i) Xay dung mo hinh
ung dung CNTT gidm sat va chdm soc
trang bi cong nghé cao tai TP. Pa Lat cho
cdy Hoa Cic, cay hoa Dong Tién, ciy Dau
Tay, cdy Ca Chua, cay ot ngot (Ot
chuong);(ii) Xay dung mo hinh ing dung
CNTT giam sat va cham soc trang bi cong
nghé co ban cho cdy Hoa Cuc, cay Dau
Tay tai TP. ba Lat, cay Ot ngot (Ot
chudng), Cay Hoa Ddong tién tai huyén Pon
Duong va cay Ca Chua tai huyén Duc
Trong
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Trong 5 loai cay trong ndi trén d6i voi
trang bi cong ngh¢ cao phai thuc hién cac
cong viéce thiét ké, 1ap dit hé thong do kiém
cac thong s6 nhiét do, do am tuong dbi cua
khong khi, chi s6 EC, pH trong nudc tudi
khi c6 pha phan bon, lip dit bo diéu khién
tudi nude/bon phan, xay dung phan mém
va cai dat hé thong phan mém do kiém
giam st va diéu khién qua dién thoai thong
minh. Trong 5 loai cy tréng trang bi mé
hinh cong nghé cao thi riéng ddi voi cay
Hoa Cuc can phai thyc hién thém ndi dung
thiét k& hé thong chiéu sang trong qua trinh
chdm soc. D6i voi 05 mé hinh trang bi
cong nghé co ban cho 5 loai cdy trong noi
trén chi thiét k&, hién thuc hoa hd tro tu
dong va ban tu dong cac hoat dong cham
sdc cac cdy trong co ban trong va ngoai nha
kinh & chtc ning diéu khién thiét bi tudi
nudc bao gdm nude tudi thuan va nude
tudi co6 hoa tron phan bon tir xa hoac hen
gi0, (khong lap dat cac cam bién giam sat).
4.4Thiét ké méd hinh giam sat va diéu
khién tiéu khi hau trong trot 03 loai rau
va loai 02 hoa
4.4.1. So do thiét ké
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Sau khi phan tich hién trang va cac ky
thuat cham soc lién quan dén 2 loai hoa
(Hoa Cuc va Hoa Pong Tién) va 3 loai rau
(Ca Chua, Ot Chudng, Dau Tay). Nhoém
nghién ctru dé xuat 2 dang mo hinh tng
dung CNTT trong quan ly san xuét theo

EG3

Ling ez
Waarly, WLkl

T
=

1 4 il e

a1 Baam I agger

1 '.r\.l'll:.-l.rd-r\.ru
Hinh 3. M6 hinh tng dung CNTT trang bi
cong nghé co ban

4.4.2. Pic ta thiét ké mé hinh tng dung
CNTT trang bi cong nghé co ban

a) Kién triic mé hinh: mé hinh tng
dung CNTT trang bi cong ngh¢ co ban la
hd tro tu dong va ban ty dong cac hoat
dong cham soc cac cdy trong co ban trong
va ngoai nha kinh, cu thé 1a hd tro céc chirc
nang diéu khién thiét bi tir xa hoac hen gio.
Kién trac mo hinh dua trén nén ting Ung
dung IoT bao gém céac thanh phan chinh
nhu sau:
(i) Thiét bi diéu khién (Actuator): 1 cac
thiét bi thuc té dung trong nha kinh nhu
quat diéu hoa khong khi, dén chiéu sang,
va bom nude. Céc thiét bi nay s¢ duoc diéu
khién bat/tit tir xa hodc tu dong theo gio
hen sau khi nhan Iénh tir bo diéu khién
trung tam.
(i) B§ diéu khlen trung tam ( Control
Center) ‘cung cap cac diém diu ndi véi
thiét bi diu khién dé ra 1énh diéu khién

100

hinh du6i bao gdm mo hinh tmg dung mé
hinh tmg dung CNTT mtrc d¢ co ban (Hinh
3) va ung dung CNTT muc do cao (Hinh
4). So dd tong quat cua 2 loai mo hinh nay
duoc thé hién tai hai hinh bén duéi.

Hinh 4. M6 hinh tng dung CNTT trang bi
cong nghé cao

theo thiét 1ap ciia ngudi dung tir may chu
(Server) thong qua két ndi internet dudi ha
tang mang c6 day hoic mang khong day.
Trong mo hinh IoT, céc thiét bi bén trong
ctia bo diéu khién trung tam hoat dong trén
ngudn dién DC trong khi cac thiét bi duoc
diéu khién trong thyc té thuong dugc van
hanh bang ngudn dién AC, do dé trong
truong hop ¢ dau ndi truc tiép voi thiét bi
diéu khién thi bo diéu khién trung tam
thudng phai c6 mot bo chuyén ngudn DC
sang AC va mach bao vé chéng dong
nguoc dam thiét bi dugc hoat dong lau dai.
(iii) Mdy chu (Server):cung cap cac chirc
nang két ndi gitra ngudi dung va bo didu
khién trung tdm trong qua Internet cho
phép ngudi dung co thé diéu khién thiét b
tur xa.

(iv) Co sé dir liéu (Database):1a noi dé luu
trit nhat ky qua trinh diéu khién thiét bj cua
nguoi dung. Viéc thu thap dir li€u nay s€
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cho phép thuc hién céc phan tich chuyén
sau khi dé danh gia quy trinh cham séc ctia
nguoi nong dan co6 phu hgp hay khong.
v) Ung dung  Web, Mobile
(Application):1a phan mém c6 thé duoc cai
dat trén may tinh dang web hoac cai truc
tiép trén dién thoai théng minh
(smartphone) cho phép ngudi dung diéu
khién thiét bi tir xa qua Internet.

b)Nguyén ly hoat dong: dya vao mo ta
kién tric ciia mo hinh va két ndi giira cac
thanh phan trong mé hinh, nguyén 1y hoat
dong cua mo hinh dugc tom tat nhu sau:
nguoi dung thong qua rng dung web hoac
mobile dé ra 1énh diéu khién bav/tat thiét bi
theo nhu cdu. Lénh diéu khién tir nguoi
dung s& duoc goi vé may chu (server) dé
phan tich va luu trit vao co sé dir liéu
(database). Sau d6, may chu s€ tao ra tin
hiéu diéu khién tuong tmg dé goi t6i bo
diéu khién trung tdm (control center). Sau
khi phan tich va giai ma tin hiéu diéu khién
nhan dugc tir may chu, bo diéu khién trung
tam s& kich hoat tin hi¢u diéu kién vao
chan d4u ndi véi thiét bi tuong tng.
4.4.3 Pic ta thiét ké mod hinh Gng dung
CNTT mo hinh cong nghé¢ cao

a)Kién tric mé hinh: ngoai chuc ning
tuong ty nhu moé hinh cong nghé co ban l1a
hd tro diéu khién tu dong hoéa, mo hinh
cong nghé cao cho phép hé thong giam sat
va thu thap céac thong tin vé diéu kién tiéu
khi hau theo thoi gian thuc trong sudt qua
trinh canh tac trong nha kinh dé tir d6 c6
thong tin thuc té dén nguoi dung va c6 thé
dua ra nhitng canh bao sém dé ngudi ding
c6 thé thuc hién cac 1énh diéu khién kip
thoi. Kién tric mo hinh dua trén nén tang
mg dung IoT giéng md hinh céng nghé co
ban. Ngoai cac thanh phan chinh di trinh
bay & Mo hinh trang bi co ban o trén nhu:
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thiét bi diéu khién (Actuator); bd diéu
khién trung tam (Control Center); may chu
(Server); co s¢ dir licu (Database); va ung
dung Web, Mobile (Application) thi mo
hinh cong nghé cao c6 thém mot thanh
phan quan trong 1a (i) cam bién (sensor
node) tao ra su khac bi¢t cia mo hinh cong
nghé cao so v&i mo hinh cong nghé co ban.
Céc dit liéu tir cam bién s& duoc goi vé mot
thanh phan khac mo ta trong Hinh 14 (ii)
IoT Data Logger 1a bd ghi dém dir li¢u
cam bién trudce khi goi vé may chu.

(i) Cam bién (Sensor Node): giéng nhu
con mit va déi tay cua con ngudi dung dé
phat hién va ghi nhan lai moi su thay doi
ctia thé gidi xung quanh bang cach do dac
cac thong sd vat Iy va chuyén ddi vé tin
hiéu dién tir dé tir d6 gidi ma thanh dir li¢u
ma nguoi ding c6 thé hiéu duge.. Cac cam
bién nay thuong dugc liét vao mot chung
loai thiét bi goi 13 hé vi dién co (MEMS —
Microelectromechanical System). Mdi cam
bién s& duoc két hop voi cac mach tich hop
(chi cho phép lap trinh vién thay do6i mot
vai thong sb cdu hinh do mbi thiét bi duoc
thiét ké chuyén biét cho mdt muc dich cu
thé). Trong pham vi d& tai nay, cam bién c6
thé thu thap dir liéu vé nhiét d6 va do 4m
khong khi, nhiét do va do 4m dat, do dan
dién trong dét, anh sang. Dé két ndi va
truyén dit liéu vé bd diéu khién trung tam,
ngoai cam bién, thi thudng cin thém mot
bo vi xtr Iy ¢d nho va mdt moé dun (module)
glao tiép khong day dé tao ra mot ndt cam
bién hoan chinh (sensor node).

(ii) IoT Data Logger:dong vai tro goi tin
hiéu kich hoat qua trinh doc cam bién vala
cau nbi nhan va chuyén dit liéu tir cam bién
vé may chu. Trong thuc té khi hién thuc,
ching ta thuong tich hop mé-dun IoT Data
Logger vao chung v&i bo diéu khién trung
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tam dé tiét kiém chi phi va do phirc tap khi
trién khai trong thuc té.
(iii) Cloud: ngoai s6 thiét bi noi trén con
ké dén cloud duoc st dung dé téng hop,
luwu trit dit liéu cam bién. Cac dich vu nén
tang cho hé thong ciing dugc trién khai trén
cloud.

b)Nguyén ly hoat dong:trong mo hinh
cong nghé cao thi nguyén 1y diéu khién
thiét bi twong tu nhu mé hinh céng nghé co
ban. Bén canh do, cic cam bién s& thu thap
dir 1i€u theo thoi gian thyc va sau d6 dugc
g6i vé may chu thong qua bd diéu khién
trung tdm hodc IoT Data Logger. May chu
s& luu trit vao co so dit liéu, dong thoi cling
hién thi cho ngudi dung thong qua tng
dung web hodc mobile, gitap cho nguoi
dung c6 thém thong tin tham khdo trudc

khi ra 1énh diéu khién.

4.5. Hién thuc héa mo hinh wng dung
CNTT trang bi cong nghé co ban va
cong nghé cao cham séc ciy trong trong
nha kinh.

Theo yéu cau cia cua thuc tién nhoém
nghién cttu da hién thuc hoéa tng dung
CNTT giam sat va diéu khién qué trinh
cham soc 2 loai hoa gdm: cdy hoa Cuc,
Hoa Péng Tién va 3 loai rau gdm : Ca
Chua, Ot Chudng, Dau Tay. Trong pham vi
bai bao, nhém nghién ciru thuc hién dién
giai chirc ning cac thiét bi trong tmg dung
CNTT cong nghé cao trong cham soc cay
Hoa Cuc trén mo hinh nghién ctru tai Bang
2 va chi tiét thong s k¥ thuat cac thiét bi
thé hién trén Bang 3 bén dudi.

Bang 2. Dién giai chiic ning céc thiét b trong tmg dung CNTT céng nghé cao trong chim

soccay Hoa Cuc trén md hinh nghién ctru

T Céc thanh phén Chite nin
trong h¢ thong &

1 ) -Hd tro theo ddi nhiét do thoi gian thuc. Canh bao khi vuot
Cam bién nhiét do va d6 | ngudng i o
am khong khi —HQ trg diéu khién quat dé diéu hoa khong khi (nhiét d6 va

do am)
2 Cam bién anh séng -HAlen tl}; th(?ng tin tham khao dé ho tro nguoi dung thuc
hién cham soc

3 Cam bién EC, pH l—;)l;)nduqc do pH va EC dau ra cua hé thong tudi cung cap

4 IoT Data Logger -Thu thap dit liéu tir cam bién va goi dir liéu 1én Cloud

5 Cloud _ -Luu tri ‘de liéu VE‘1‘ tich hop cac dich vu truy xuat di liéu

6 |Bo diéu khién tudi|-Dung dé diéu khién thiét bi quat, bat/tit dén, bat tit may
nudc- bon phan bom nudc, ghi nhan thoi gian bon phan.

7 Hé thong deén chiéu | -HO trg diéu khién tir xa néu hién trang di c6 sin hé thong
sang den.

8 Quat diéu hoa khong | -Hb tro diéu khién tir xa thong qua tng dung trén thiét bi
khi di dong hodc kich hoat tu dong khi gia tri vuot ngudng.

9 AI?P l'Ing dung Thiét ké theo nhu cau thyc tién sir dung chung tai cac nha
diéu khién vuon theo hé diéu hanh trén dién thoai.
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Bang 3. Thong sb ky thuat cac thiét bi lip dat tng dung cong nghé thong tin cong nghé cao
cham so6c cady Hoa Cuc

STT Tén thiét bi Théng s6 ky thuat
Bo do tich hop nhiét | -Thang do va do phan giai nhiét do: tir -20,0°C dén 60°C; d6 chinh
| |dovado ém khong | xéc: +0,5°C q ’
khi (bao gdm cam -Thang do va d6 phan giai do0 am twong do6i khong khi:
bién) tir 0 dén 100%; do chinh xéac: £2 %
) Bff) do anh s{mg (bao | Thang do: tir 0,01 dén 50.000 lux, do chinh xac: + 5% (<10.000
gom cam bién) lux) va + 10% (>10.000 lux)
-EC ¢6 do chinh xac: + 1 % gia tri thang do
Bo do do dan dién va | -Thang do va do phan gidi: 0 - 1999 uS/cm
3 | pH cua dinh dudng -pH ctia dat:Thang do 0 - 14 , d6 chinh xac: + 0,02
(bao gdbm cam bién) | -Thang do mV: tir -1.9999mV dén + 1.9999mV, d6 chinh xac: +1
mV
Vo ti dién bang nhya: cd Joan chong nude thich hop st dung ngoai
e 2 troi, chong &n mon va tia UV
Hop dicu khien trung | ¢ 1o hira: PC/ABS: chp do chéng nude: IP66/67,
tam dung diéu khién A .
ol o Chong va dap: 1K 07/08;
5 quat, bat/tat dén, T Lo
bat/tét bom, ghi nhan Ta .cAo bfm 1€ va khoa bang }nox 316 chong dn mon;
tﬁdi gian bon phan ’ Nhiét do: ABS: -40~+85 va PC: -40 ~ +120
Contactor LS;
Nguodn dién 24VDC, Meanwell
; Egﬁi‘; ﬁfi;‘:ﬁl Ngudn dign ngd vao 1 pha 220VAC, 50Hz
o . Nguon dién ngd ra 8 tin hiéu diéu khién 24VDC (an toan)
qua dién thoai
-Cép diéu khién c6 man chin chéng nhiéu 2 15i, rudt déng, cach
Cum day din, phu dién PVC, v6 bao vé PVC, CY 2x0.75 mm’;
1z Ak -Cép dién lyc 2 15i, rudt dong, cach dién XLPE, vé bao vé PVC,
7 | kién lap rap hé thong
giam sat CX,V . ~: Al ah , - A
-Cap dién lyc 2 161, rudt dong, cach dién XLPE, vo bao vé PVC,
CXV
-B hen gid twdi nude ¢ kha ning diéu khién tir xa va lap trinh
mot sd tinh nang dac bi¢t thong qua wifi;
-Nguoi ding c6 thé diéu khién bo hen gio bang ing dung trén hé
X X ) diéu hanh Android;
8 | Phan mém Android -Dong bd chinh xac thoi gian hoat dong cia may bom va van tudi;
-Bat/tit, hen gio, dat lich tdi da 20 1an trong mot ngay;
-Hién thi trang thai hoat dong hién tai ctia thiét bi trén phén mém
dién thoai di dong;
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9 | Phan mém iOS

-B hen gid tudi nude c6 kha ning diéu khién tir xa va lap trinh
mot s tinh nang dac bi¢t thong qua wifi;

-Nguoi ding c6 thé diéu khién bo hen gio bing ing dung trén hé
diéu hanh iOS;

-Dong bd chinh xac thoi gian hoat dong ciia may bom va van tudi;
-Bat/tit, hen gio, dat lich ti da 20 1an trong mot ngay;

Hién thi trang thai hoat dong hién tai cua thiét bi trén phﬁn mém
dién thoai di dong;

Quat thong khi diéu
4 hoa nhiét do khong

Luu lugng gio: 25000m’/h, s6 vong quay: 600vong/phut,
cong suét: SOOW,tﬁn $6: 50Hz;Dién cép: 220V

khi trong nha kinh Kich thudce: 900 x900 x400mm
s Bién tan diéu khién | GD20,Ngd vao 01 pha dién 220v;Ngd ra 3 Pha dién 220V
toc do quat Cong suat 750W
t da 10 t . . £
¢ |Quatddogidtrong | pu. 1 ha dien 220V, Cong sudt 200W,Luu lugng 11700m’/h
nha vuon
7 APF img dung dicu Phan mém: “Homicen”
khién
5. Két Luan giam sat va cham séc trang bi cong ngh¢

Nghién ctru da trinh bay dugc co sé ha
tang phat trién cong nghé cao c6 kha ning
ung dung CNTT va hién trang ung dung
CNTT tai cac doanh nghiép, trang trai,
néng trai tai cua tinh LaAm Pong. Nhom tac
gia da dé xuat xay dung duoc cac giai phap
giam sat va diéu khién cac thong s tiéu khi
hau bao gém: nhiét do, dd6 4m tuong doi
cua khong khi, anh sang, chi s6 EC, pH
trong nudc tudi) bang cong nghé Internet
van vt (IoT) trong qua trinh san xuét 2 loai
hoa, 3 loai rau duoc tréng trong nha kinh
tai tinh Lam Pdng véi cap do trang bi co
ban va trang bi cong nghé cao dé ap dung
cho cic doanh nghiép c6 quy mé san xuat
16n, vira va nho.

Két qua nghién ctru di duoc hién thuc
hoéa trén 10 mo hinh bao gdm: 05 mé hinh
ung dung CNTT gidm sat va cham soc
trang bi cong nghé cao tai Thanh phd Pa
Lat cho cac cay Hoa Cuc, cay hoa Pong
Tién, cay Dau Tay,cdy Ca Chua, ciy Ot
chuong va 05 mo6 hinh ung dung CNTT
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co ban cho cay Hoa Cuc, cady Dau Tay tai
Thanh phd Pa Lat, cay Ot Chudng, Cay
Hoa Dong tién tai huyén Pon Duong va
cay Ca Chua tai huyén Ptrc Trong. Chuc
ning lam viéc va thong sb k¥ thuét cac cum
thiét bi trong h¢ théng dugc thé hién tai
Béng 2 va Bang 3.

Pé diéu khién dugc hé thong tudi dicu
khién qua dién thoai, nguodi su dung can
phai tai img dung ctia nha san xuét, va co
hé thong wifi on dinh. Trong tuong lai gan,
nhom dinh hudng s€ nhan rong mo hinh
mg dung & nhiéu dia phuong khac nhau.
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S& khoa hoc Lam Pong, Thuyét minh
dé tai Ung dung cong nghé thong tin

trang-trai-nong-nghiep-thong-minh-
148700.ict]

S¢ Nong nghiép va PTNT Lam Dong
Bao cio két qua san xuat nong nghiép
ung dung cong nghé cao trong thoi gian
qua va dinh hudng phat trién trong thoi
gian t6i cua tinh Lam Dong, thang
11.2018.

Chi Cuc Tréng trot va bao vé thuc vat ,
S& Nong nghiép & PNT tinh Lam Pong
(2019)B4o c4o tinh tinh hinh san xuat,
tiéu thy va dinh huéng phét trién san
xuat rau thang trén dia ban tinh Lam
Pong

trong san xuat nong nghiép cong nghé¢ Ngay nhin bai: 15/4/2022

cao tai Lam Pong, nhiém vu khoa hoc  Ngyii phan bign: TS Pau Thé Nhu,
cong nghé tinh Lam Pong 2019
[Nguon://ictnews.vn/cntt/cuoc-song-
thong-minh/vao-cau-dat-farm-ngam-

Vién Co dién néng nghiép va Cong nghé
sau thu hoach
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HIEN TRANG SAN XUAT LUA VA CAY AN OUA
VUNG BONG BANG SONG cUu LONG - TON TAI VA BE XUAT
CAC GIAI PHAP PHAT TRIEN BEN VONG

ThS.Khéong Thanh Ngan', TS.Nguyén Hing Cuong.

TOM TAT:

Pong bang song Cuu Long (DBSCL) nam ¢ ngodi ciing ciia chdau thé séng Mekong
gidp véi bién, la mét chau thé tré, man cam véi cdc tac dong tir bén ngoai va tir bén
trong. PBSCL dang chiu tdc ddng kép tir bién doi khi hdu, nwée bién ddang va tir viéc siv
dung nguon nuée tiv thieong nguon. PBSCL véi 13 tinh, thanh phé truc thude trung wong,
co t(fng dién tich 4,08 triéu ha va déan s6 17,5 triéu nguoi, chiém 12% dién tich tw nhién
va 20% dan s6 cd nuwée, mdt do binh qudn c6 434 nguoi/km? (ca nwée binh quan 277
ngueoi/km?). La viing cé dién tich trong lia, cdy dn qud, thiiy san I6n nhdt ca nwée, déng
26p 50% san lwong lia, 65% san lwong nudi trong thiy sin va 70% cdc logi trdi cdy
cua ca nuoc. Ndm 2020 dién tz'ch trong hia cd nam ciia vimg 1a 4,0 triéu ha, san lmmg
dat 24,2 triéu tan dién tzch trong cay an qud dat 361,0 nghin ha. Tuy nhién nhitng ton
tai, thach thirc vé san xuat ché bién, co s6 ha tang, tiéu thu, canh tranh thu’ong mai, thi
triwong va BDKH...van la nhitng han ché rat Iém anh hiedng dén san xudt nhitng san
phdam néng san chii e nhw hia, qud, thity san...cia viing néu khéng cé cdc gidi phdp
hiéu qua, bén viing.

Tir khoéa: 10a, ciy dn qua, ndng nghiép Pdong bang song ciru Long.

CURRENT SITUATION OF RICE PRODUCTION AND FRUIT CROPS
IN MEKONG DELTA- EXISTENCE AND PROPOSE THE SUSTAINABLE
DEVOLOPMENT SOLUTIONS

ABSTRACT:

The Mekong Delta is located at the outermost part of the Mekong Delta, bordering
the sea, is a young delta, sensitive to external and internal influences. The Mekong Delta
is experiencing dual impacts from climate change, sea level rise and from the use of
water from upstream. The Mekong Delta with 13 provinces and centrally-run cities has
a total area of 4.08 million hectares and a population of 17.5 million people, accounting
for 12% of the natural area and 20% of the countrys population. Average population
density is 434 people/km? (the national average is 277 people/km?). The Mekong Delta
has the largest area of rice, fruit crops and aquatic products in the country, contributing

' Truong Can b Quan ly néng nghiép va PTNT
2 Trung tdm Phat trién bén viing NNNT
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50% of rice production, 65% of aquaculture production and 70% of fruits of the country.
In 2020, the region's annual rice growing area will be 4.0 million hectares, the output
will be 24.2 million tons, and the fruit-growing area will reach 361.0 thousand hectares.
However, the shortcomings and challenges in production, processing, infrastructure,
consumption, trade competition, market and climate change... are still great limitations
affecting the production of agricultural products staples such as rice, fruit, aquatic prod-
ucts... of the region if there are no effective and sustainable solutions.

Keywords: rice, fruit crops, agriculture in the Mekong Delta.

1. Pit van dé

PBSCL 1a khu vuc dan dau ca nude vé
xuat khiu lua gao, trai cdy va thay san.
Ving cung cap 90% san luong lta gao xuat
khau ca nudc, chiém 20% thi phan gao
thuong mai toan cau. Nghi quyét 120/NQ-
CP ngay 17/11/2017 ctia Chinh phu vé phat
trién bén viing ving Dong bang séng Ctru
Long (PBSCL) thich tng v6i Bién di khi
hau (BDKH) da xac dinh ving BPBSCL la
ving dat rong 16n chiém 12% dién tich,
19% dan s6 ca nude, mang ludi song, kénh,
rach day dic; c6 loi thé vé phat trién nong
nghiép, cong nghiép thuc pham, du lich,
ning luong tai tao; 1a trung tim san xuat
ndéng nghiép 16n nhét cua Viét Nam: dong
g6p 50% san lugng lua, 65% san lugng
nudi trong thity san va 70% cac loai trai
cdy ctia ca nude; 95% luong gao xut khau
va 60% san luong ca xuét khau; c6 vi tri
thuan tién trong giao thuong vdi cac nudce
ASEAN va Tiéu vung song Mé Cong.

Mic du c6 thé manh phat trién nong
san hang hoa xuat khau quy mo 16n nhét ca
nudce, c¢6 nhiéu co hoi hop tac quoc té
nhung ving PBSCL ciing dang dbi mit véi
nhiéu thach thic do ddy 1a ving dat man
cam voi thay doi cta tu nhién. Bién d6i khi
hau va nudc bién dang dién ra nhanh hon
du béo, gay ra nhiéu hién tuong thoi tiét
cuc doan, anh hudng dén sinh ké va doi
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song cua ngudi dan. Thuc té d6 doi hoi co
tam nhin mai, dinh hudng chién luoc, cac
giai phap toan dién, cin co, dong bo, huy
dong t6i da cac ngudn luc va sy tham gia
cia cac thanh phan kinh té dé nang cao
hiéu qua quy dét canh tac, phat trién bén
vitng vung DBSCL.

2. P6i twong, pham vi va phwong
phap nghién ciru

- Péi tuong: d6i tuong vé dit trong
laa, cdy an qua va moi quan hé bién ching
v6i phét trién kinh té nong nghiép; céc
nhan t6 tac dong, chi phdi dén phat trién
san xuét laa, cdy an qua ctia ving PBSCL;
Dé xuét cac giai phap phat trién bén vimng.

- Pham vi: 13 tinh va thanh phd thudc
vung DBSCL.

- Phuong phap nghién cuu: Nghién
ctru st dung phuong phap (i) Phuong phap
thu thap tai liéu thir cap; (ii) Phwong phap
thu thap tai liéu so cép; (iii) Phuong phap
tiép can logic; (iv) Phuong phap nghién
ctru dinh tinh, dinh luong; (v) Phuong phap
théng ké mo ta va so sanh; (v) Phuong
phap PAM: tinh toan hiéu qua kinh té va
chinh sach d6i v6i timg nganh hang; (vi)
Phuong phap chuyén gia; (vii) Phuong
phap xir 1y s6 licu.

3. Két qua nghién ctru

3.1. V& sin xuét lda
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- Vé quy dat trong laa duoc phan bo
dam bao an ninh luvong thuc

Quéc hoi khoa 13 [3] dd phan bo chi
tiéu dat trong lua cip Quéc gia dén nim
2020, dién tich dét trdng lua ca nudc van
dugc gilr viing 3,8 tri€u ha, trong d6 vung
PBSCL c¢6 1,8 triéu ha dat tréng la dé bao
dam ving chic an ninh luong thyc Quéc
gia ca trudc mat va lau dai; dam bao doi
song, viéc 1am cho ndng dan va ting gia tri
xuat khiu gao. Tiép tuc diy manh tham
canh san xuét lua, nhat 1a & PBSCL. Co
chinh sach bao dam loi ich cho ngudi trong
laa, dia phuong trong lua va vung trong
laa. Dién tich gieo trong lta ca nim 2021
cua vung DBSCL 1a 3,96 tri€u ha, tap trung
nhiéu nhét tai tinh Kién Giang 726,4 nghin
ha, An Giang 637 nghin ha, Pong Thap
514 nghin ha, Long An 503 nghin ha, Tra
Vinh 205 nghin ha, Tién Giang 136 nghin
ha. Ning suat binh quin dat 61 ta/ha, san
luong dat 23,8 tri¢u tan.

- Chuyén ddi co cAu mua vu san xuét
lta: (i) Ving phu sa nude ngot: Chuyén doi
gitra co ciu lua 2 vu va co céu lua 3 vu:
Dién tich laa 3 vu dugc mé rong & cac khu
vuc gitra song Tién va song Hau va khu
vice phia Tay Nam séng Hau. (i1) Vl‘mg
trong laa nude troi nhiém man: Sy blen doi
co cAu mua vu trong ving ndy chi yéu la
tir dat trong lua 1 vy sang laa 2 vu va
chuyén doi tir dat trong lta sang dat nudi
tom. (iii) Ltia — Tém: Dién tich ting dan do
hiéu qua kinh té va duoc chuyén tir dién
tich dit nuoi tdbm va laa 1 vu va lta 2 vu.
M&i ndm c6 khoang gan 20,0 nghin ha dat
laa mua va trén 1,0 nghin ha dit trdng laa
2 vu chuyén sang loai co cAu mua vu nay;
(iv) Tém — Laa: Chu yéu tip trung & céac
dia ban phia Bic quéc 16 1 A thuoc tinh
Bac Liéu va huyén Ciu Ngang tinh Tra
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Vinh.

- V& du bao nhu cau luong thuc ving
DBSCL: Theo B§ Nong nghiép va PTNT
[1], dan sé nude ta tiép tuc ting du bao dén
nam 2030 s€ c¢6 khoang 110,4 triéu nguoi
va tir sau ndm 2030 s& dan 6n dinh khoang
120 triéu ngudi, phai can t6i 37,3 triéu tin
thoc. Dé dat dugc san lwong ndy can phai
duy tri tbi thiéu 3 triéu ha dat chuyén laa 2
vu dé 6 6 triéu ha gieo trff)ng. Theo du bao,
dén nam 2024, dan sd nudc ta s& vuot
ngudng 100 triéu nguoi, trong khi d6 Ngan
hang Thé gidi lai du bao, dén nam 2030,
téng san lwong luong thuc cia Viét Nam
s& giam khoang 5 triéu tdn. Nguyén nhan
giam ning suat lua chi yéu 1 do siu bénh
pha hoai muia mang, k¥ thuat cham soc cay
trong chua dugc tot.

Dén ndm 2030 dam bao loi nhun cho
ngudi trong la & ving san xudt lta hang
hoéa 1a 50%, trong do6 c6 khoang 30% luong
gao xuit khau 1a gao thom, gao dac san.
Diéu chinh dién tich gieo trong lua ving
DBSCL dén nam 2030 con 4,05 triéu ha,
san luong dat 24,4 triéu tan, nang suat dat
60,3 ta/ha. Lugng gao xuat khau cua Viét
Nam du kién dat 4,0 triéu tan, gia Xudt
khau dat 2,3 - 2,5 ty USD/nam.

3.2. V& san xuat cay an qua

Ngoai san xuat lta dam bao an ninh luong
thuc quoc gia Va xuét khau, ving DPBSCL con
chuyén doi co cdu cdy trong sang trong cay an
qua chu luc, c6 thé manh xuat khau véi cac
10a1 qua chinh nhu xo0ai, chudi, dua cam, budi,
sau riéng, vl sua thanh long, tao, 6i, mang cut,
...theo chuan qudc té, budc dau da cho ty suét
hang hod cao nhat voi gan 70% san luong
duogc ban ra trén thi truong. Binh quan san
lwong qua dau ngudi dat 97,7 kg/ngudi/nam.
Ty suat hang hoa qua cac loai danh xuit khau
hang ndm vao khoang trén dudi 10% san
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luong.

* V€ hién trang dién tich, san lugng mot
s0 cdy an qua chu lyc cua vung

Theo nién giam thong ké nong nghiép
nam 2021, Vung BDBSCL c6 dién tich va san
luong cdy an qua 16n nhat ca nude 338,97
nghin ha, cac tinh ¢ dién tich qua 16n nhat 1a
Tién Giang 82,37 nghin ha, Vinh Long 51,6
nghin ha, Bén Tre 26,1 nghin ha, Pong Thap
36,79 nghin ha, Hau Giang 41,88 nghin ha,
Soc Trang 28,4 nghin ha...Dién tich cay an
qua tiép tuc duoc chuyen d6i tir vuon cay gia
cdi sang trong gidng mai (gidng lai); dic biét
da hinh thanh céc vung cay an qua theo tiéu
chudn Vietgap, Global Gap cho hiéu quéa cao
nén kim ngach xuit khau rau qua ting nhanh
trong nhitng nam gan day va duoc ky vong la
mot trong nhimng nganh s& mang lai gi tri xuat
khau 16n trong nhitng nim téi.

- Cay xoai tap trung nhiéu nhat & ving
PBSCL 50,1 nghin ha (chiém 48% vé dién
tich, chiém gan 60% vé san luong xoai ca
nuéc), tap trung nhidu & cac tinh Dong Thép,
An Glang, Vinh Long, Tién Giang,... Hiéu qua
kinh té trong x0ai kha cao so v6i cc cdy trong
khac, tong doanh thu cua 1 ha xoai Cat Hoa
Loc binh quéan dat 428 triéu dong/ha, cao gip
1,3 14n so vdi trong céc loai trai cay khac. Loi
nhuan: binh quan 1 ha xoai cho lgi nhuan 289
tri¢u dong, cao gap 2,6 1an so véi cay nhan
long, cao gap 1,8 lan so vdi cay chudi, cao gap
10 14n so so v&i trong la.

- Cay chudi: Vang PBSCL c6 dién tich
chudi cao nhét 39,17 nghin ha (chiém 28,3%
dién tich chudi ca nudc); san luong dat 526,8
nghin tin (chiém 23,7% san luong ca nudc).
Hiéu qua kinh té ctia 1 ha chudi binh quan dat
247 triéu déng/ha. Loi nhuan: binh quan 1 ha
chudi cho lgi nhuan 175 triéu déng.

- Cay dira: duogc trong tap trung cha yéu
& ving PBSCL c6 28,2 nghin ha (chiém
61,6% vé dién tich va chiém 66,2% vé san
lwong dira ca nudc), trong d6 tap trung & Tién
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Giang chiém 59,3% va Kién Giang chiém
29,1% dién tich dira cia vung. So sanh hi¢u
qua kinh té ctia cay dira voi cac cdy trong khac:
doanh thu cta 1 ha dira binh quan dat 334 tri€u
d@)ng/ha. Loi nhuan: Binh quan 1 ha dua cho
loi nhuan 210 triéu dong.

- Cay cam: BDBSCL voi dién tich 34,7
nghin ha, chiém trén 40% dién tich cam ca
nude. Dién tich trong cam tap trung khoang
20,2 ngan ha, chiém trén 55,1% dién tich tr@)ng
cam cta ving. Tong doanh thu ctia 1 ha cam
xoan binh quan dat 780 tri¢u déng/ha, loi
nhuan: binh quan 1 ha cam xoan cho 1¢i nhudn
374 triéu déng, gép 1,8 1an so lgi nhuan tré)ng
dira; gép 2,1 1an loi nhuan tréng chudi; gép 2.4
1an loi nhuan tréng vai, gép 2,6 1an loi nhuén
trong nhan 16ng va gap 13,1 lan so voi trong
lua.

- Cay buoi: vung DBSCL c¢6 dién tich
budi 16n nhat ca nuoc, véi dién tich 31,69
nghin ha, chiém 40% dién tich va 49,5% san
luong budi ca nudce. Dién tich budi trong tap
trung khoang 14,5 ngan ha, chiém 53% dién
tich budi ciia ving. Tong doanh thu ciia 1 ha
budi da xanh binh quén dat 713 triéu dong/ha,
binh quan 1 ha buoi da xanh cho lgi nhuan 549
triéu dong. Cay Buoi da xanh 1a ciy cho hiéu
qua kinh té cao nhét so v4i véi cac cay trong
an qua chu lyc vung DBSCL.

Ngoai ra, ving DPBSCL con nbi tiéng voi
cac loai trai cay dac san thom ngon nhu nhan,
chom chdm, vu sira...la cac loai qua déc san
cta vung DBSCL va c6 kha nang canh tranh
trén thi truong xuat khau rat 16n. Va sita twoi
Viét Nam di chinh thirc dugc xuit khau sang
thi truong My. Dé mé rong dién tich trong va
stra phuc vu cho xuit khiu cin khao sat lai
ving trong va to chirc lai san xuat theo huéng
Global GAP, két ndi v6i cac doanh nghiép xuat
khau trai v sita sang thi truong My. Hiéu qua
kinh té 1 ha dat 525 triéu dong/ha, cao gap 14,6
1an so véi trong lua.

* V& dinh hudng phat trién cac san pham
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qua chu lyc ca nude [4]: Dy kién dién tich
CAQ chu lyc ca nude dén nim 2030 khoang
620 ngan ha, san luong dat 8.410 ngan tan.
Dén nim 2030 dinh huéng phat trién cdy an
qua chu lyc ving PBSCL véi dién tich: (i) cay
xo0ai 45,3 nghin ha, v6i san lugng udc dat
614.770 tan; (i) chudi 41,0 nghin ha, san
lwong 598,0 nghin tan; (iii) dira 27,8 nghin ha,
san luong 586,0 nghin tan; (iv) cam 38,2 nghin
ha, san lugng dat 593,0 nghin tan; (v) budi
30,8 nghin ha, san lugng dat 507,7 nghin tan;
(vi) nhan 25,0 nghin ha, san lugng dat 325,8
nghin tan; (vii) chém chém 10,7 nghin ha, san
luong 206,6 nghin tan; (viii) thanh long 21,1
nghin ha, san luong 508,3 nghin tan; (ix) sau
riéng 19,5 nghin ha, san lugng 411,5 nghin tan;
(x) va stra 6,3 nghin ha, san lugng 111,9 nghin
tan; (xi) mang cut 3,9 nghin ha, san luong 34,1
nghin tan.

3.3. Nhiing ton tai, han ché va giai phap
chii yéu phat trién bén virng san pham lia
gao, cidy an qua vung PBSCL thich ing véi
BDPKH, nuéc bién ding

3.3.1. Vé sin phim lia gao ving
DBSCL

a) Nhiing tn tai, han ché

Bén canh nhiing thanh qua 6n dinh an
ninh luvong thyc dat duoc, san xuat lua gao cua
vung DBSCL van con nhiing ton tai, han ché
sau:

- Quy mo, chét lugng, hi¢u qua suc canh
tranh vé san pham lua gao chua cao, chua tdi
vu héa chudi san xuit lta gao, chua tao dugc
gla tri gla tang, chua dap tmg yéu cau hoi nhap
qudc té; san pham lua gao con nhiéu kho khin
trong xay dung thuong hiéu, con thiéu lién két
mot cach hiu qua giita cac tinh; thiéu ké
hoach lién két viing dé hd trg nhau cung phat
trién.

- Viéc tap trung qua mirc vao san xudt lua
tham canh, chuyén sang hé thdng canh tac 3
vu lta/ndm da tao ra nhirng h¢ luy dang bao
dong vé sinh thai, moi truong, da dang sinh
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hoc va hi¢u qua stir dung tai nguyén. Nong dan
san xuét lda gao ciia PBSCL van nghéo do
hiéu qua kinh té, thu nhép tr san xuét lua gao
con thép, ngudi san xuét duoc hudng loi nhuan
thap nhat trong chudi san xuat laa gao.

- Anh huong ngiy cang siu sic ctia bién
d6i khi hau (BPKH), ma dia ban cac tinh ving
PBSCL duoc du bao, xac dinh s€ bi anh
huong ning né nhat dic biét ddi voi san xuét
lia gao. Hau qua 1a PBSCL ¢6 nguy co mét di
7,6 tridu tin lia/ndm, tuong duong vai 40,52%
téng san lugng lua cua ca ving. Theo kich ban
trung binh vé BPKH, ning suét liia xuén giam
405,8kg/ha vao nam 2030 va 716,6kg/ha vao
nam 2050.

- Bién dong vé ngudn nude tir diu ngudn
ctia hé thong song Mé Cong, do van dé quan
1y va khai thac nudc trén sdng cua cac nudc
trong luu vue.

- Yéu t6 tac dong cua thi truong tiéu thu
san pham ndéng san dang dit ra can co su
chuyén d6i hop 1y co céu san Xuit, ning cao
gid tri gia tang trong san xuét lta gao. ba, dang
¢6 su chuyén doi co cau sir dung dat, dic biét
nhu’ng thay d6i quan diém vé st dung dat lua
dé chuyen sang muc dich khac cho hi¢u qua
kinh té cao hon.

- Nong dan PBSCL van con lam dung
phan bon, héa chit bao quan va thude bao vé
thyc vat trong trong trot nhat 1a cic san pham
lta gao, viéc thu gom, xur ly, tai st dung rom,
ra giam thiéu khi nha kinh chwa dugc quan tim
dung mirc...Nhiing diém yéu nay can tré san
pham laa gao ciia ving DPBSCL trong viéc tdi
uu héa san xuét, tiép can cac thi truong xuat
khau c6 gia tri cao, kho dap tmg cac tiéu chuan
hang rao ky thuat cia cac nude xuat khau gao
c6 diéu kién tuong dong nhu ving DPBSCL.

- Hé thdng thuy loi & DPBSCL van tap
trung chu yéu phuc vu san xuét lta gao, chua
dam bao cho phat trién cac san pham c6 gia tri
cao thich img v6i BPKH nhu cdy trong can va
dic biét 1a chuyén dbi sang nudi trong thity
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san.

- T6 chtrc san xuat va phat trién chudi gia
tri ndng san, chudi gia tri lua gao & PBSCL
ciing 12 nhitng kho khian ddi véi phat trién
noéng nghiép ving néi chung. Hiéu qua chudi
gi4 tri nganh gao con thp do ty 1¢ théat thoat
con kha cao (yy 18 t6n that sau thu hoach lua
gao cua Viét Nam con cao 9,5-9,8%, so véi
Thai Lan 14 6,1% va An D6 1a 6%); chét luong
gao con thip.

- Sinh ké ctia ngudi néng dan DPBSCL cai
thién tuong d6i cham so véi mat bang chung
ca nudce. Phan 16n dan cu nong thon 6 PBSCL
1am viéc ¢ khu vuc phi chinh thire c6 diéu kién
lam vi¢c kha rui ro.

Mic du c6 nhimng ton tai va thach thirc
16n, song, san xuét lta gao van 1a thé manh cua
ving DPBSCL van 1 nganh hang ¢ nhiéu thoi
co do nhu cau tiéu thy lta gao trén thé gidi van
tiép tuc tang 70% so voi hién nay dé nudi sdng
9 ty ngudi vao nam 2050, trong d6 mot nira 1a
vung DBSCL.

b) Nhing giai phap chi yéu

Thu tuéng Chinh phu trong “Hoi nghi
thac ddy san xuat tiéu thu lda gao ving
DPBSCL, nam 2019” yéu cau d6i méi toan dién
nganh san xuit lta gao bang nhiing giai phap
d6t pha vé thé ché chinh sach va ca mo hinh
phat trién. Thi tuéng goi md, dau tién 1a phai
thay d6i quy mé ting nong ho bang cach mé
rong han dién mot cach phu hop.

- Tai co cau san xuét lua, trong d6 duy tri
va su dung linh hoat 1,80 tri€u ha dat tréng lua
ctia ving DPBSCL (chiém 48,12% dién tich dat
trong lta ca nudce); to chire san xudt va doi moi
thé ché; cai tién cong nghé sau thu hoach va
ché bién; phat trién thi truong; giam tac dong
ctia bién doi khi hau va tang cudng quan 1y rai
ro thién tai, dich bénh; bao v¢ tai nguyén, moi
truong va di san lta gao; dam bao chét luong,
an toan thyc pham va dinh dudng.

Trudc mat trién khai mot s6 giai phap wu
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tién nhu nghién ciru phat trién cac giéng lta
chat lugng phu hop v6i nhu cau thi trudng
trong nudc va xuét khau, trong d6 chu luc 1a
laa thom; d6i méi chuong trinh khuyén néng
laa gao theo chudi gia tri; dau tu thich dang
cho céc truong, vién, td chirc khoa hoc cong
nghé. Riéng DBSCL s& phat trién hé thong
duong thiy, bo dé tang két ndi véi cac ving
chuyén canh va cang Can Tho dé co6 thé xuat
khau gao ngay tir mién Tdy... Cac doanh
nghiép diy manh lién két v6i nguoi trong lua,
thuc hién céc chinh sach vu dii dac biét vé
thué thu nhép, chinh sach tin dung, hd tro co
so ha tang, dat dai, khuyén khich dau tu co gioi
hoa.

- Nang cao nang suét, chét lugng, hi¢u
qua strc canh tranh cua chudi san xuét laa gao
bén viing cua DPBSCL trong diéu kién BDKH,
nuée bién dang, trong d6 wu tién “Doanh
nghiép vng dung NNCNC sdn xudt liia gao
la Nong cot - Hop tdc xd, t6 hop tic la Trong
tam - Nong dan, xi vién sin xudt liia gao la
Chii thé” . Hinh thanh chudi gi4 tri san pham
lua gao chét lugng cao, tao tién dé cho qué
trinh tai co cdu nganh ndng nghiép gan vai xdy
dung noéng thon méi ving PBSCL bén viing,
hiéu qua.

- Tich tu tap trung dat dai, san xudt quy
mo lon: Vlec tich tu, tap trung dat dal phal dlIO’l
hinh thue so huu khong g10’1 han Ve quyen su
dung dat, pha1 dong bo gan voi cac giai phap
lién quan khac: (i) diéu chinh luat dit dai, sira
d6i bo sung vé quy dinh han dién; (ii) phat
trién thi truong chuyén nhuong va thué dat, thi
truong thué mudn dat da hinh thanh & mot sé
dia phuong, dac biét 1a vung DPBSCL.

- Ché bién lua gao: Pinh hudng quy
hoach ché bién cong nghiép lta gao ca nudce
dat trén 80% nam 2030 trong d6 tap trung chu
yeu tai vung lta gao BPBSCL. Tap trung cai
tién cong nghé sau thu hoach, cong nghé ché
bién sau. Ting cuorng ap dung khoa hoc cong
nghé trong san xuat, ché bién lua gao, tai su
dung phé phy pham tir lta gao gop phan ting
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hiéu qua kinh té, giam thiéu khi nha kinh.

- Tang cuong thu hiit cac doanh nghiép co
quy mé 16n dau tu vao san xuit, kinh doanh
laa gao theo chudi (theo cac hiép dinh CPTPP,
FTA...), tao canh tranh binh déng gilra céc
doanh nghiép, tong cong ty Nha nude véi cac
loai hinh kinh doanh Iua gao khac.

- Chuyén dich co cau lao dong san xuat
lta gao khi tich ty dat dai chuyén ddi co ciu
cdy trong trén dat laa kém hiéu qua sang cac
loai hinh phi ndng nghiép khac nhu dich vu
néng nghiép va cong nghiép ché bién nong san
tai chd.

3.3.2. Vé sdn pham cdy dn qud (in trdi)
viung DBSCL

a) Nhiing tn tai, han ché

Bén canh nhiing tiém nang, loi thé va
thanh cong, san xuat cdy dn qua nudc ta ciing
dung trude kha nhiéu thach thire, khé khin can
thio g& dé phat trién bén vimng:

- Vé san xuat:

+ Quy mo6 nho 1¢é, manh mun, phan tén,
kho khin cho cong tac dau tu, quan 1y chat
luong, tiéu thu san phém. Vén dau tu cho tr@)ng
1 ha cay an qua 16n (c6 thé tir 300 - 500 tridu),
hau hét cac ho trong qua déu c6 nhu cau vay
v6n, nhung kho khin trong tiép can ngudn von
tin dung hodc mirc cho vay thp so véi yéu
clu, 13i suit vay con cao. Mac du c6 su cai
thién dang ké, tuy nhién ning suit cdy an qua
ctia vimg DBSCL con thip.

+ Co s ha tang cac viing san xuét cdy n
qua tap trung chura duoc quan tim dau tu, chua
dap 1’1’ng kip tdc d6 phat trién cia san xut nhu
hé thong giao thong ndi vung, phu’O'ng tién van
chuyén chuyén ding, kho bao quan,..

- Vé ché bién, bao quan: thiéu cong nghé
va nha may ché bién sau.

- Vé tiéu thu: T chirc lién két san xudt
con yéu va chua hiéu qua. Hé thdng phan phdi,
tiéu thu san pham chua chuyén nghiép, thiéu
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Vang cac doanh nghlep 16n tham gia san xuat,
xudt khau. Chudi gi4 tri trai cdy con nhidu
khau trung gian. Hé thong thong tin thi truong
con han ché, chua c6 nghién ciru day du, toan
dién vé cung cau nganh hang trai cdy; thi
truong con dya nhiéu vao thi truong Trung
Quoc (tren 70% gié tri xuét khau), thiéu tinh
6n dinh vé san lugng va gia, do do thiéu tinh
bén vimng hudng phat trién.

+ Canh tranh thuong mai gifra cac nudc
san xuat, rao can k¥ thuat tir cic nudc nhap
khau, dic biét 1a cac yéu cau vé kiém dich,
ATTP. Chi phi xuat khiu cao, gia ca khong
canh tranh. Cac yéu cau vé xir Iy san pham
trude khi xuat khau 1a diéu kién bt buge ¢ céc
thi truong 16n nhu My 1a yéu cau san pham
phai duogc chiéu xa, con cac nuéc khac nhu
EU, Han Quéc, Nhat Ban, Uc lai yéu cau duoc
xt 1y hoi nuée (thi truong Trung Qudc, dic
biét 1a xuit khau tiéu ngach, khong yéu cu xur
1y).

b) Nhiing giai phap chu yéu

- Xac dinh ving tréng cdy an qua tap
trung cua vung PBSCL: cac tinh thudc vung
DBSCL tién hanh quy hoach chi tiét dién tich
CAQ chii lyc tap trung dén x4, thi trin va gin
san xudt - thu mua - so ché, ché bién, bao quan
va tiéu thy. Dién tich xac dinh viing trong cay
CAQ chu Iyc tap trung phai gan v6i quy hoach
va thuc hién xay dung ndng thon mai cua xa.
Quan 1y chit ch& dién tich, dia ban phat trién
CAQ chu lyc sau khi da dugc xac dinh phu
hop v6i quy hoach vung, tinh.

- Cai thién vé chudi gia tri ctia cic san
pham qua chu luc cta ving: (i) Khau san xuat
nguyén liéu theo tiéu chudn VietGAP/Global-
GAP, lién két chudi trong phat trién san xuét
CAQ, nong cbt 1a HTX, t6 hop tac. (i) Khau
thu mua, so ché bién: xay dung co so so ché,
dong gobi theo VietGAP, Global GAP va hoan
thién hé théng quan 1y chat lugng san pham
(ISO, HACCP...), khuyén khich, hd trg doanh
nghiép dau tw may moc, thiét bi hién dai, mo
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rong quy mo va nang cao cong sut ché bién
cac san pham dat chat lugng, bao dam
ATVSTP dap tng yéu cau thi trudng. (iii) Xay
dung chudi gia tri qua va cac giai phap thuc
hién.

- Pau tu ha ting ving trong cdy in qua
chu lyc: Cai tao, nang cdp va xdy dung hé
thdng ha tang nhu dién, duong, thuy loi... cho
toan vung phat trién cay an qua.

- Tiép tuc dau tu img dung khoa hoc, cong
nghe, khuyen ndng va k¥ thuat canh tac cay an
quéa bén ving clia vung trong diéu kién BDKH
va nudc bién dang.

- Dao tao, phat trién ngudn nhan lyc co
chat lugng cao phuc vu san xuat cay an qua.

- Tiép tuc tim kiém thi trudng tiéu thy on
dinh dé ky két hop dong bao tiéu san pham qua
dai han, 6n dinh trong chudi cung (mg qua toan
cau, hodc cac siéu thi cac tap doan 16n trén thé
gidi. Pay manh xay dung chi dan dia Iy cho
san pham qua dic san ctia ving dap Gmg theo
tiéu chuan qudc té VietGAP, GlobalGAP, ISO,
HACCP...d¢ phuc vu xuét khau nong san.

4. Két luan

Dén nam 2030 ving PBSCL giit 6n dinh
1,8 triéu ha dat tréng laa dé dam bao an ninh
lwong thuc Qudc gia, chuyén ddi co cdu cay
trong trén dat lta va dam bao khoang 250,0
nghln ha cay an qua chu luc tap trung phuc vu
xuat khau, két hop voi dich vu, du lich sinh
thai, cong nghiép ché bién sau nong san, nang
cao gia tri va strc canh tranh cta san pham
ndng nghiép cua vung. Pam bao khong ngirng
nang cao thu nhap, doi sdng cta ngudi san
xudt néng nghiép ving DBSCL.

Céc chi tiéu dinh hudng on dinh dién tich
dat trong laa, dat trong cdy an qua cua ving
DPBSCL dén nam 2020 va dinh huéng dén nim
2030 dugc dinh hudng theo timg tiéu ving
sinh thai trén co s¢ phat huy hi¢u qua, thich
ung voi BDKH, ning cao gia tri gia tang va
bén vitng vé moi truong. Tao ra ving san xuat

TAP CHi CONG NGHIEP NONG THON SO 46

nong nghiép hang hoa tap trung chu lyc, cung
cap nguyén lidu cho nganh cong nghiép ché
bién ndng san, nang cao gié tri gia ting va higu
qua cua chudi gi4 tri sin pham ndng san xuat
khiu ctia ving dic biét quan trong nay.

Nhimng dinh hu’orng va giai phap trén day
da néu len duoc tinh ¢t 161 clia phat trién nong
san xuat khau chi lyc cta ving PBSCL tap
trung vao 6n dinh an ninh lvong thuec, Xuét
khiu cac san pham nong san chu lyc nhu laa
gao, cdy an qua, thuy san...Trong do, tap trung
va uu tién ddy manh tng dung cong nghé cao;
t6 chuc lai san xuét, thu hat manh mé& doanh
nghiép dau tu vao nong nghiép dé tao dot pha;
nang cao chat lugng ngudn nhan lyc nhim
tang kha ning d6i méi mé hinh san xuét, quan
1y va img dung KHCN.
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DAO TAO NGUON NHAN LUC PHAT 'I'RIEN CJ G101 HOA NONG NGHIEP
VA CONG NGHIEP CHE BIEN NONG SAN
DAP UNG CUOC GAGH MANG NONG NGHIEP 4.0
0 VIET NAM

TS.Nguyén Thanh Hai"™, TS.Giang Trung Khoa?, TS.Nguyén Thi Hién'
TOM TAT:

Cudc cach mang cong nghé 4.0 lam thay déi toan dién cdc nén san xudt trén thé gici
va ¢ Viét Nam, trong dé 1 sw két hop ciia 3 cong nghé nén tang chit dao: Ty déng héa,
Internet van vdt va tri tué nhdn tao. Cugc cach mang nay sé tao ra s thay déi manh mé
vé phan bo nguon lwc san xudt, cach thirc san xudt, quan Iy va tzeu dung nho vao sw phat
trién manh mé cia khoa hoc cong nghé. Be dap ung yeu cau hgi nhdp, nén san xudt
nong nghzep ciing can doi mdi, trong dé van dé then chot la co gzm hoa nong nghiép va
ché bién néng san can dwoc ddy manh, nham ting nang sudt, chdt lwong, hleu qua va
ting tinh canh tranh ciia néng san trén truong quoc té. R6 rang bdi todn vé ddo tao,
phat trién nguén nhan luc, dac biét la nhéan luc chat luwong cao trong linh vuc co gioi
héa va cong nghé ché bién dap vmg cudc cach mang néng nghiép 4.0 la hét sirc can thiét

va cap bach.

T khéa: Nguon nhén luc 4.0, Co gidi héa, Ché bién néng sdn.

1. NONG NGHIEP 4.0 - NONG
NGHIEP KY THUAT SO

Nong nghiép k¥ thuat s6, hay nong
nghiép so 1a sy tien hoa trong nong nghi¢p
va ky thuat ndng nghi€p tur ndng nghiép
chinh xac dén cac hé thong san xuat nong
nghi¢p thong minh.

Nong nghiép s st dung cong nghé
canh tac, chan nuodi chinh xéc, trong d6 can
té1 cac mang ludi thong minh va cac céng
cu quan tri dit li¢u. Myc ti€u cua nong
nghiép sb chinh 1a s dung cac thong tin va
chuyen mon san co de cho phép tu dong
héa cic quy trinh bén viing trong noéng
nghiép.

Nong nghiép chinh xac bat dau khi
tin hi€u GPS (Global Positioning System —

'Khoa Co - Dién, Hoc vién Nong nghiép Viét Nam

Hé théng dinh vi toan céu) dugc su dung
dai ching. Nong nghiép chinh xéac cho
phép dan huéng phuong tién, giam sat va
kiém soat theo dac thu hién truong. Két
hop voi vién tin va quan 1y dit liéu, nong
nghlep chinh xac nang cao do chinh xac
cua hoat dong va cho phép quan ly cac bién
doi tai dong rudng (hoac trong dan vt
nudi). Muyc tiéu 1a dé cung cap cho moi cay
trai (hodc dong vat) chinh xac nhiing gi nd
can dé phat trién toi wu, voi muc dich dé
cai thién san lugng nong nghiép trong khi
glam b6t chi phi dau vao (phan bon, thude
tru sau,...).

Vao dau nhitng nam 2010, nong
nghlep chinh x4c dugc thic day bo1 sy tién
bo cua cac cong nghé mdi nhu cac cam

2 Khoa Céng nghé thwc pham, Hoc vién Nong nghiép Viét Nam
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bién cai tién gia ré, thlet bi kich truyén
dong va vi xtr 1y, truyén thong di dong
bang thong cao, cac h¢ ICT (Information
& Communication Technology — Cdng
nghé thong tin va truyén thong) dua trén
dién toan dam may va phan tich dir liéu
lon. Do do, dir li¢u khong chi thuan tay bat
nguodn tir th1et bi nong nghlep dugc su
dung, ma ngu:(n ta con cung cap cac dich
vu moi voi cac thuat toan méi dé bién doi
dir 1i€u thanh tri thong minh kha thi.

Nong nghiép ky thuat s co cau tric
twong tu nhu khai niém “Cong nghiép 4.0”.
Tuy nhién, cac thong s0 trong cac quy trinh
san xuat nong nghi¢p khac voi cac quy
trinh cong nghiép vi néngrnghiép duoc xac
dinh manh mé bai cac yeu t0 ty nhién va
sinh hoc. Pé trién khai ndng nghié¢p s6, can
c6 2 diéu kién tién quyét, d6 1a cac may
thong minh va ching phal duoc két ndi
(Filipe, 2017). Nghia la may modc phai c6
kha nang gui, nhéan va xu ly dir li¢u. Cac
tiéu chuan truyen thong va giao dién pha1
cho phep trao doi dir liéu lién mach g1u’a
cac may vdi cac d6i tac kinh doanh va giira
cac cong dir liéu.

Trong bdi canh nong nghiép s, dir
liéu 1a thanh phan quan trong de nganh
noéng nghiép tré nén ning suat va bén
ving, mang tinh canh tranh hon. Véi sy
minh bach va truy suat ngudn goc rd rang,
chét luong thyuc pham s¢ duoc nang cao
trong khi giam duoc 6 nhiém moi tru’(mg
Cac san pham vat chat dugc nang cao gia
tri nho cdc dich vy véi nhiing thudt toan
ding dé bién d01 dir liéu thanh thong tin gia
tang g1a tri, t6i uvu hoa san pham cac qua
trinh néng hoc, giam thiéu rai ro va han ché
nhung nguy hiém do tac dong cua may
moéc co gioi hu hong, thoi tiét hodc dich
bénh gy ra. Nong dan/chu trang trai diéu
hanh thong qua bang dleu khién c6 thong
tin thoi gian thue va gan thuc (dya trén cac
thong tin thu thdp dugc tir hé théng cam
bién), c6 thé dua ra cac quyét dinh dua trén
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cac gia thiét dinh luong dé tang hiéu qua
tai chinh.

Bén canh d6, phat trién nong nghiép
4.0 da va dang tac dong toan dién dén moi
mit xich trong chudi cung mg thyc pham
ndi chung, linh vyc ché bién thue pham noi
riéng. Mot sO tac dong hién hitu c6 thé ké
dén:

- Trong san xuat nguyén liéu: Ung
dung cong ngh¢ tu dong hoa, B1g data, Al
trong trong trot va chan nu01 Trong t6
chtrc chudi cung tng thuc pham g dung
Al Blockchain trong truy Xudt nguon goc
dy bao nhu cau, lap ké hoach san xuat va
phan phdi... (Nguyén Xuan Hoai, 2018)

- Trong nghién ctru va phat trién san
pham (Tastew1se) Nén tang tri tué nhéan tao
nay cung cap nhu’ng du doédn va xu huong
thue pham moi nhat cua nganh dua trén
vig¢c phan tich hang ty bai viét va hinh anh
trén phuong tién truyén thong xa hoi, tham
chi tu nhu:ng thuc don tai nha hang, nhiing
danh gia cua nguoi tiéu dung va ca nhiing
cong thirc nu an. Do vay no cho phep du
doan xu huong thuc pham quy md dia
phuong, quoc gia hay quoc té; lam 6 dac
diém cua nhoém khach hang muc ti€u va
khach hang tiém ning; dé xuét cong thirc
san pham cho nhom khach hang myc tiéu...
(Quynh Nga, 2019).

+ Kham pha thi hiéu khach hang
(Discover customer taste): Pay la mot
trong cac phuong phap cua Coca-cola
trong phat trién san pham. Céng ty cho
phep ngudi dung tu tao d6 udng cho minh
tir viéc phdi tron cac huong lidu c6 san. Sau
d6 phan tich dir liéu thu dugc bang cong
ngh¢ Al (Artifical Intelhgence — tri tug
nhan tao) dé phat hién khau vi cua da 5O
trong phat trién san pham. Trong qua trinh
san xuat: ung dung Al trong phan loai
(food sorting), kiém tra/danh gié chat
lugng (food quality inspection), xdy dung
ché do rira vé sinh tu dong (Self-Optimis-
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ing Cleaning in — Place) (Nguyén Xuan
Hoai, 2018).

- Trong viéc xay dung mot nha may
thong minh: méi day, tai Hoi cho cong
nghé cong nghiép vira dién ra tai Duc
(Hannover Messe, 2019), Tetra Pak da gioi
thiéu nhiing nén tang cong nghé s€ lam
thay d01 nganh cong nghi¢p thuc pham va
d6 udng trong twong lai. Cu thé, véi “nha
may trong tuong lai”, may moc s€ ¢6 kha
nang giao tlep voi nhau cling nhu g1ao tiép
v6i toan bd cac hé thong ki thuat sd trong
qua trinh van hanh. Ching c6 thé ty dong
tlep nhan cac nhiém vu nhu 1a phén tich sy
c0, tu dat hang va glao phu kién, cling nhu
tim klem k¥ su nao phu hop nhat dé g1a1
quyet mot cong viéc. Voi su ho tro cua
nhting giai phép thong minh nay, nhan luc
s€ duogc tap trung vao viéc quan ly nha
may, dua ra cac quyet dinh nhanh chéng
mot cach chinh xac, giap nang cao toc do
san xuat, giam 16i phat sinh va han ché san
pham bi 16i (Quynh Nga, 2019).

Nhu vy, v6i nhiing tién bo trong
cach mang ndng nghiép 4.0 co the giap nha
san xuat, kinh doanh thyc pham cho ra
nhung quyét dinh nhanh chéng, chinh xac
vé viéc phat trién san pham va dich vu,
hiéu rd hon nhu cau/mong mudn clia ngudi
tiéu dung. Bong thoi minh bach hoa san
pham (truy xuat ngudn gbc...) dam bao
quyen lgi cua khach hang Mat khac trong
san xudt, ty dong hoa, cong nghé robot, Al
va [oT (Internet of Things — Internet ket n6i
van vat) s€ cho phép tang dot pha vé nang
suét lao dong, nang cao chat luong va an
toan thuc pham bicu nay 10 rang s€ tao ra
su thay d6i vé co cau va chat luong ngudn
nhan lyc trong nha may ché bién; lao dong
gian don (phan loai, rura, dong goi, quan ly
kho...) s€ gidm manh; lao dong co klen
thirc, ky nang vé tu dong hoa, ky thuét s0,
6 kha nang tu duy hé théng, c6 kha nang
d6i moi sang tao dé dua ra quyét dinh
nhanh chdng, chinh x4c s€ tr¢ thanh tam
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diém cila cac nha may 4.0 trong tuong lai.

2. YEU CAU VE PAO TAO NGUON
NHAN LUC

Cudc cach mang cong nghiép 4.0 tac
dong manh mé lén moi mat cua doi song,
1am thay d6i nhanh chéng co ciu lao dong
va thi tru:ong lao dong. Tam diém cila cudc
cach mang nay chinh 12 vi€c hinh thanh cac
nha may théng minh, nha may sé - noi ma
cac may moc, thiét bi s& duoc két ndi, tu
dong ra quyét dinh toan bd hoat dong cua
nha may tor khau thu thap, phan tich yéu
cau, xay dung ké hoach san xuat. Cac hé
thdng ty dong hoa s& thay the dan lao dong
tha cong trong toan bd nén kinh té, may
moc va tri tu¢ nhén tao thay thé stc nguoi,
nhu cau sir dung nhén lye trinh d§ cao tang
1€n trong khi nhu cau str dyng lao dong ky
nang thap ngay cang giam. Didu nay sé tao
ap lyc 16n d6i vai thi truong lao dong, cac
qudc gia dang phat trién s& d6i mat voi tinh
trang du thua lao dong va gia tang that
nghiép (Nguyén Dlnh Bic, 2018)

B4o c4o Chi sb ning luc canh tranh
cap tinh (PCI) 2017 do Phong Thu’ong mai
va Cong nghiép Viét Nam (VCCI) cong bo
cho thay, 69% s6 doanh nghiép c6 von dau
tu nude ngoai (FDI) tai Viét Nam dang vap
pha1 kho khan trong viéc tuyen dung duoc
cac can bd ky thuét co tay nghé dé phuc vu
hoat dong san xuét, kinh doanh. Béo cao
cling néu, chat luong ngudn nhan lyc Viét
Nam chua c6 nhleu dot pha. Doanh nghlep
FDI danh gia chat lugng dao tao va hiéu
qua cua lao dong Viét Nam nam 2017 chi
dat 3,8 dlem Vi vay, doanh nghi¢p phai chi
nhleu tién hon cho hoat dong dao tao khi
tuyén dung nhan sy méi, mirc do chi ting
qua cac nam. Nam 2013, ch1 phi trung binh
cho hoat dong nay chi chlem 3,6% chi phi
kinh doanh, ndm 2014 tang lén 5,9%, nam
2017 1a5,7% (Bao Binh 2018).

Trong bao cao vé mirc do sin sang
cho nén san Xudt trong tuong lai do Dién
dan Kinh té Thé gi6i cong bd méi day, Viét
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Nam thudc nhém cic quoc gia chua san
sang cho cugc CMCN 4.0, chi xep thir
70/100 vé ngudn nhan lyc va 81/100 vé lao
dong c6 chuyén mon cao. Cung theo bao
cdo nay, so sanh vdi cac quoc gia trong khu
vuc Dong Nam A vé ngudn nhan lic, Viét
Nam xep sau Malay51a Thai Lan, Ph111p-
pines, va chi xep hang gan tuong du’ong
Campuchia. Pé nang cao chét luong nguon
nhan lyc, giai phap dua ra 1a ddy manh cai
cach hé thdng gido duc, dao tao, wu tién
cho céc nganh khoa hoc kS/ thuat. Pao tao,
huéng nghiép gan véi viée 1am va theo nhu
cau ctia x4 hoi (Chu Thi Bich Ngoc, 201 8).

Trudc thyc trang do, vigc phat trién
nguon nhan lyc chat lu:()’ng cao la mot bai
toan hét strc kho khin nhung ciing v6 cing
cap bach trong giai doan hién nay ctuia nudc
ta, doi hoi cac co sé dao tao phai c6 su thay
d6i manh mé& trén moi mit. Ngoai su
chuyén dich cac nganh nghe dao tao, céc
tru:crng dai hoc can phai c6 doi ngti can bd
giang day va nghién ctu manh, cé tinh
chuyen sau va chuycn nghlep, ddng thoi
can c6 co s6 ha tang va cac diéu ki¢n trang
thiét bi hd trg giang day va thyc hanh, rén
nghé mot cach dong bo va bai ban. Viéc
lién ket voi cac doanh nghlep va co sé san
xuat de phéi hop trong qua trinh dao tao la
diéu bat budc phai lam nham _nang cao tinh
thuc tién va k¥ nang nghe nghi¢p cho
ngucn hoc, gitip giam thi€u chi phi dau tu
va nang cap lién tuc céc thiét bi hd trg dao
tao ma von rat kho thich tng kip véi xu
hudéng va téc d6 doi méi cong nghé nhu
hién nay (Nguyen Du’c Bach, 2018).

Phat trién ngudn nhan lyc chét lufong
cao chinh la sy thay doi sb lugng va chat
lugng vé kién thire, k§ nang, thé lyc va tinh
than; 14 qua trinh tao 1ap va sir dung nang
lyc toan dién cta con nguoi cho phat trlen
kinh té - x4 hoi va su hoan thién cta m01
cd nhan. Vi vay, danh gia nhan lgc chat
lugng cao khong chi thé hién ¢ tam bang,
chung chi hoc véan, nghé nghiép ma chu
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yéu & chat lugng van héa, dao dirc nghé
nghiép, trinh d¢ tay nghe ky nang lao dong
dé 1am ra cac san pham co chat luong cao
(Nguyen buc Bach, 2018). Theo quan
ni¢m cua UNESCO, y€u cau dbi véi san
pham dai hoc (nguoi tot nghiép) trong thoi
dai hién nay 1a (Tran Khanh Puc, 2018):

- Co6 nang lyc tri tu€ va cé kha nang
sang tao va thich tng

- C6 kha nang hanh dong (cac k¥
ning séng) dé co thé lap nghiép

- C6 néng lyc tu hoc, tu nghién cuau
dé co thé hoc thuong xuyen sudt doi

- Co nang lyc qudc té (ngoai ngit, vin
hoa toan cau...) dé c6 kha nang hoi nhap.

Ty phu Jack Ma, 6ng chu Tép doan
Alibaba cung d3 nhan manh nén dao tao
nhiing cai ma robot s€ khong lam dugc
hodc chua thé lam ngay d dugc, do 1a nhiing
ky nang g1a1 quyét van dé phu’c tap, tu duy
phan bién, sang tao, sy phdi hop trong cong
vi€c, tri tu¢ cam xuc, dam phan . thay vi
nhirng kién thirc ma robot ¢6 the hoc va

lam t6t hon con nguoi (Hoang Viét Ha,
2018).

3. THUC TRANG NGUON NHAN
LUC co GIOT HOA NONG NGHIEP
VA CONG NGHIEP CHE BIEN NONG
SAN TAI VIET NAM

Theo BO Nong ngh1ep va Phat tr1en
nong thon (2019), cong nghiép ché bién
nong san cua nudc ta trong nhirng nam qua
da c6 nhiéu phat trién ca vé quy mo va mirc
dd hién dai, tang truong gia tri gia tang
hang nam dat khoang 5% - 7%. Tinh tur
nam 2018 den nay, da ¢6 30 dy an dau tu
16n vao ché bién san pham nong nghlep da
hoat dong va dang trién khai trén ca nude
v6i tong von dau tu trén 20.000 ty dong,
dién hinh nhu cac doanh nghiép Masan,
Doveco, Dabaco, TH Group, Vinamilk, .
hoan toan dap u’ng dugc yéu cau Ve chat
lugng va an toan v¢ sinh thyc pham dé xuét
khau sang cac thi truong kho tinh nhu EU,

117



CO CHE - CHINH SACH

Nhat Ban, My. Viét Nam d4 bude dau hinh
thanh dugc hé théng cong nghiép ché bién
ndng san vai trén 7.500 co s¢ quy mo cong
nghiép gin xuat khau. Cong nghi¢p ché
blen nong lam thuy san xuat khau phat
trién da gop phan 1am chuyén doi manh mé
cO' cau san xuat nong ngh1ep, tur nen nong
nghi€p ty cung tu cap tién 1én nén noéng
nghi¢p hién dai, san Xuat hang hoa lon
nham cung cap nguyén li¢u dau vao cho
ché bién, phuc vu xuit khau va tiéu dung
ndi dia nhu mat hang qua vai, nhan, cam,
che, mia, thuy san

Tuy nhién, vé mat cong nghé ché bién
va chat hrong san pham cua Vi€t Nam so
v6i thé gidi méi dat mire do trung binh dén
trung binh kha. Chi c6 mdt s6 nganh hang
hogc mot so san pham cO cong ngh¢ va
thlet bi ché bién twong d6i hién dai ‘mang
tam khu vuc, thé g101 nhu: ché bién hat
diéu, lua gao, tom va ca tra. .

Cung theo Bao cdo cua BO Nong
nghiép va Phat trién nong thon (2019), dén
nay, trang bi dong luc binh quan trong san
xuat nong nghiép ca nudc dat khoang 2,4
HP/ha canh tac. Murc do co gidi hoa nay
con thap, trong khi mot s6 nudc trong khu
vyuc ¢ muce d co gidi hda cao nhu: Thai
Lan dat 4 HP/ha, Han Quoc 10 HP/ha. Tuy
nhién, phat trién co giéi héa chua toan
dién. Co g101 hoa cham séc¢ cay an qua thu
hoach mia, ca phé, thuy san con han
ché. Theo thong ké, hién thi truong Viét
Nam c6 67% may nong ngh1ep la nhap
khau, nganh co khi trong nudce chi dap ung
33%, nhung chat luong thiéu 6n dinh va
cong suat nho. Phan 16n ngudi van hanh
may nong nghi¢p khong qua dao tao,
khong c6 chimg chi, bang cip (Thanh Sa,
2016).

Phét biéu tai Hoi thdo “Phat trién
cong nghiép ché bién ndng san va co gidi
héa ndng nghi¢p trong bbi canh cudc cach
mang cong nghiép lan thir 4” duoc t chirc
tai Ha Noi thang 9/2019, Tht truéng Bo
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NN&PTNT Tran Thanh Nam nhan manh,
twong lai ndng 1am thuy san Viét Nam co6
thang trén thi truong thé gidi hay khong
phu thudc 16n vao cong nghé ché bién va
sau thu hoach. Can ning cao nang luc co
gi61 hoa néng nghiép, ché bién nong lam
thuy san phai dong bo, phu hO’p vol quy
mo, trinh d§ san xuat cua nén néng nghlep
Viét Nam, thuc hién dau tu theo chudi gia
tri, di tur khau san Xuat dam bao tiéu chuan
dén so che ché bién rdi dong goi. Dong
thoi, day manh cong tac dao tao nguon
nhan luc va ng dung, ké thira két qua
nghién ctru khoa hoc cong nghé trong linh
vuc ché bién nong 1am thily san va co gidi
hoa nong nghiép.

Pé dap tmg yéu cau hoi nhép, o gioi
hoa trong san xuat nong nghiép, ché bién
ndng san can duoc ddy manh, nhim ting
nang suat, chat lu’ong, hi€u qua va tang tinh
canh tranh ctia ndng san trén trudong qudc
té. Nong nghi¢p Viét Nam dat ra muc ti€u
phan dau dén nam 2030, cong nghiép che
blen ndng lam thuy san c6 du nang luc ché
bién dam bao dau ra cho san xuat nong
nghlep, muc dd co gidi hoa cac khau trong
san xuat nong nghlep dat tr 90 — 100%.
(Bo Nong nghiép va Phat trién nong thon,
2019).

Nhu vay, dé hoi nhap va phat trién,
cac doanh nghiép can pha1 dau tu cac day
chuyén, cong nghe may moc hién dai, keo
theo do la y€u cau vé nguon nhan luc c6
chuyen mon tot, tay nghé cao, c6 tinh than
cau tién, dam mé d¢€ ti€p can cong ngh¢ san
xuat. Tuy nhién, thuc te cho thay nguon
nhan lyc nay dang thiéu mot cach trim
trong Theo Bao cao cua Bo Nong nghiép
va Phat trién nong thon (2019) trong linh
vuc cong nghiép ché bién nong 1am thuy
san, trinh d quan ly va tay nghe chuyén
mon tai cac doanh nghiép con thap, sp
luong lao dong qua dao tao chiém ty 16 rat
thap Theo s6 li¢u thong k€, ¢o t61 55,63%
s6 chu doanh nghiép c6 trinh d6 hoc van tir
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trung cap trd xuong, trong d6 43,3% chu
doanh nghi¢p c6 trinh d6 hoc van tir so cap
va phd thong cac cap. Vé luc luong lao
dong, co6 td1 75% luc luong lao dong trong
cac doanh nghiép vira va nho chua qua dao
tao chuyén mon ky thuat. Trinh d6 co gidi
hoa nong nghiép ctia Viét Nam dang thap
so v6i khu vue, luc luong lao dong trong
linh vyc co gidi hoa con thiéu ca vé so
lufO'ng va chét luong.

4.PAO TAO NGUON NHAN LUC CO
GIOT HOA NONG NGHIEP VA CONG
NGHIEP CHE BIEN NONG SAN DAP
UNG CUQC CACH MANG 4.0 O VIET
NAM

Cudc cach mang cong nghi¢p 4.0
mang dén nhiéu co hoi nhung cling day
thach thirc cho mdi qudc gia, trong d6 c6
Viét Nam. Nhan di¢n dlng nhing co hoi
cling nhu cac yéu cau, thach thire cua thoi
dai dé dua ra nhiing giai phap httu hiéu, dot
pha vé ddo tao nhan luc co k¥ nang, dap
g doi hoi cua xa hoi trude xu thé mdi cua
thoi dai, gop phan lam ting ning suat lao
dong, tang nang lyc canh tranh quéc gia,
on dinh xa hdi va phat trién toan di¢n.

4.1. Co hoi

Theo Nguyén Chi Truong (2018),
Viét Nam dang c6 2 co hdi chu yéu doi véi
dao tao ngudn nhan lyc c¢6 ki nang trong
giai doan hién nay:

Thu nhat, cudc cach mang cong nghe
4.0 xuét hién dang thoi ky dan s vang va
dang la thoi ky ddi méi ¢ nude ta. Day la
co hoi hlem c6, mang tinh lich st d6i véi
mot quoc gia.

Dic diém nél bat trong thoi ky “co
ciu vang” 1a dan s6 ¢6 kha ning lao dong
(tr 15 — 64 tu01) chiém ti 1¢ cao (khoang
69% tong dén s0), trong do, khoang hon
mot ntra dan sd trong do tudi lao dong dudi
34 tudi, thuan loi cho viéc tiép thu khoa
hoc, k¥ thuat va linh hoat trong chuyén d6i
nghe
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Tht hai, nghi quyet s6 29/NQ-TW
ngay 04/11/2013 v€é doi moi cdn ban va
toan dién gido duc va dao tao: “Lay nguoi
hoc 1am chu thé trung tdm cua qua trinh
dao tao” voi quan di€m ° phat trién toan
dién nang lyc, pham chat nguoi hoc”. Nghi
quyet da sang sudt, bam sat thoi co, d6i dau
moi thach thirc ctiia cugc CMCN 4.0, tao co
hoi cho giao duc nghé nghiép dot pha,
vuon tam quoc té.

Ngoai ra, ddi vai dao tao nguén nhan
lyc trong linh vuc néng, 1am, ngu nghiép,
Nha nudce cling da c6 sy quan tam dac biét.
Theo quy hoach phét trién nhéan lyc Viét
Nam giai doan 2011-2020 da dugc Thu
twong Chinh phu phé duyét, s€ phat trién
ty 1¢ nhan lyc qua dao tao khoi nganh nong,
lam, ngu nghiép tdng tor mrc 15,5% nam
2010 1én khoang 50% vao nam 2020. (Van
Khanh, 2019).

4.2 Thach thirc

- Théch thtrc tr nhiing nhu cau dao
tao dap mg ca vé sb lugng va phai dam
bao vé chat luong, tinh hiéu qua cia luc
luong lao dong.

Theo du bao, dén nam 2020, nguon
nhan lyc nganh nong nghiép s& thiéu
khoang 3,2 tri€u lao dong qua dao tao (Van
Khanh, 2019). Thuc té cho thay, hé thong
giao duc, dao tao, nhat 1a dao tao trinh do
cao duoc phat trién va mé rong, nhu’ng chat
lugng dao tao con nhiéu han che va yeu
kém. DJi ngil giang vién con thiéu va yeu
Céc hoat dong dao tao van thién vé glang
day, theo nhitng ndi dung ma minh co,
khong thuc su xuat phat tr yéu cdu cua xa
hoi; Chuong trinh nang vé 1y thuyét, nhe
thyc hanh, chua dugc thuong xuyén cap
nhat, it co sy gin ket vO1 moi truong san
xuat; Co s& vat chat, trang thiét bi thi
nghiém, thuc hanh, thu vién, gido trinh
ngheo nan; Phuong phap gidng day va hoc
tap lac hau, mot bo phan khong nho 16p tre
hién nay thleu y chiva quyét tam vuon lén
trong trau doi kién thire va thai do, k§ ning
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nghé nghiép.

B0 truong BO GD&DT Phung Xuan
Nha cho biét, tai Viét Nam hién c6 54 co
s¢ dao tao c6 lién quan cac nganh nong
nghiép, t6t nghlep hang van cu nhan.
“Nhung so v6i cau vé sb luong qua dao tao
chua dap ung duoc, dac biét la chat luong
chua dam bao, c6 dén 25% s6 cir nhan
dugc dao tao hnh vuc néng nghiép that
nghiép phai chuyen nghé. Tham chi, theo
quy hoach phat trién nhan lyc Viét Nam
giai doan 2011-2020 d& dugc Thu tudng
Chinh phu phé duyét, s€ phat trién ty 1¢
nhan lyc qua dao tao khoi nganh ndng,
lam, ngu nghiép tang tor mac 15,5% nam
2010 lén khoang 50% vao nam 2020. Tuy
nhién, dy bao dén nam 2020, ngudn nhan
lwc khéi nganh nay sé& thiéu khoang 3,2
tri¢u lao dong qua dao tao. Trong d6, thiéu
hut luc lu()'ng can bg khoa hoc trinh d¢
chuyen mon cao, dic bi€t ¢ mot s linh vuc
moi, cong nghé cao 1a dicu duoc cac doanh
nghiép va chuyén gia trong nganh dac biét
quan tam (Van Khanh, 2019).

Mat khac, tac dong tur viéc Viét Nam
da va dang ky két, gia nhap nhiéu Hiép
dinh thuong mai tu do (FTA) song phuong
va da phuong thé hé méi. Bén canh nhung
thay d6i vé thuong mai va dau tu, qua trinh
hoi nhap ciing s& hinh thanh va phat trién
manh mé nhiing thi tru’ong lao dong c6 tinh
chat khu vuc va toan cau. Nhan luc chat
luorng cao s€ khong chi dap ung dugce cac
yéu cau, tiéu chuan trong nudc ma s& can
phai tinh t61 nhing tiéu chuan va yéu ciu
ctia thi truong qudc té.

- Cac nganh nghé Ve co khi nong
nghié¢p nodi riéng hay cac khoi nganh nong,
lam, ngu nghiép nodi chung chua thu huat
dugc nguoi hoc

Néu nhu truée ddy, ca nude cd 5
truong dai hoc dao tao trinh dg dai hoc va
sau dai hoc nganh co khi nong nghiép, thi
hién nay chi con hai khoa dao tao nganh
nay (thudoc Hoc vién Nong nghiép Viét
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Nam va Tru’ong bai hoc Nong 1am TP.
HCM). Trong cac nam gan day, so thi sinh
dang ky vao nganh Ky thuat co khi rat it
gan nhu khong dat chi ti€u. Mt trong
nhirng nguyén nhan 1a nganh co khi noi
chung va co khi phuc vu nong nghiep va
ndng thon noi riéng it hap dan vi thu nhap
thap, 1am viéc cuc nhoc, hoc tap vat va .
4.3. Giai phap

- Chu dong dén dau xu thé va yéu cau
cua thi truong lao dong

Bai toan vé phat trlen ngudn nhan Iyc,
dac biét la nhan lyc chat luong cao trong
bdi canh hién nay da c6 thém nhiing tiéu
chi, diéu kién rang budc mai, hét strc kho
khan, doi hoi sy doi méi toan dién trong
cOng tac dao tao. Céc co s dao tao khong
thé van st dung phuong phap ct, thiéu tinh
tuong tac, thleu thuc tién cua mo hinh san
xuat méi dé dao tao ngudn nhén lyc dap
U:ng su phat trién va tmg dung nhanh chéng
cua cac cong ngh¢ hién dai tr cuoc CMCN
4.0. Picu nay s& dan dén nguy co tut hau
va dao thai rat cao.

Hé thdng ddo tao can sém doi mai ndi
dung va chuong trinh dao tao nham dap
ung nhu’ng thay di tir thue tién. Cac nganh
nghé voi chuyén mon sau, mang tinh li€n
nganh c6 gan két voi cong nghé thong tin:
co dién tr, co khi chinh xac, robot, . can
duoc phat trién. Dac biét, d01 maoi phuong
thirc dao tao va quan tri dai hoc, diy manh
ung dung cdng ngh¢ thong tin, cong nghé
s0 vao trong hoat dong giang day va nang
cao nang luc va chat lugng cua do1 ngii
giao vién, can b quan ly.

Pé dap uing yéu cau dao tao trong moi
truong moi, doi ngll gidng vién phai co
nhiing nang lyc moi, nang lye sang tao va
do do6 doi hoi phai c6 nhiing pham chat méi
trén co s& chuin hoa, thong qua cac hoat
dong dao tao, ty dao tao va bdi dudng kién
thirc chuyen mon. Bén canh hoat dong dao
tao, can tich cyc tham gia cong tac nghién
ctru khoa hoc dé nang cao trinh do, kién
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thirc chuyén mon, gan nghién ciru véi cac
hoat dong chuyén giao tai co sd, dac biét
cht trong cac nghién ctu md phodng,
nghlen cuu tuong tac. Cac co s¢ dao tao
cling can chu trong dau tu phat trién co so
vat chat phuc vu dao tao va nghién ctru
khoa hoc, tao mdi truong hién dai, thuan
lgi cho hoc tap, nghi€n ctru va hoan thi¢n
cac san pham cong nghé maéi theo mo6 hinh
giao duc 4.0.

- C6 chinh sach va dau tu thoa dang
cho dao tao nguon nhan lyc chat luong cao
phuc vu co gioi hoa va cong nghi€p ché
bién nong san

Mic du di c6 quy hoach phat trién
nhan lyc Viét Nam giai doan 2011-2020
cua Thu tuéng Chinh phu, ty 1€ nhan luc
qua ddo tao khoi nganh nong, 1am, ngu
nghiép s€ tang tir mtrc 15,5% ndm 2010 1én
khoang 50% vao nam 2020. Tuy nhién, dy
bao dén nam 2020, ngudn nhan lyc khéi
nganh nay sé th1eu khoang 3,2 tri¢u lao
dong qua dao tao. Trong khi, cac nganh co
khi nong nghiép noi rleng va khéi nganh
nong, lam, ngu nghlep ndi chung chua thyc
sy thu hat nguoi hoc, cong tac tuyén sinh
gap nhiéu khé khin, cac co s¢ dao tao con
thiéu céac trang thlet bi dung trong dao tao
va nghién ctru do kho khan vé nguon von
dau tu. Thuc té nay doi hoi Nha nude, cac
B§ — Ban — Nganh can c6 chinh sach rleng
nham dong vién, khuyen khich nguoi hoc
theo hoc cac nganh nghe theo dinh huong
phat trién ciia Nha nudc; diy manh cong
tac dinh huéng nghé nghlep va tu van
hudng nghi€p cho hoc sinh, sinh vién. Bén
canh do6 can xay dung cac dé an riéng cho
linh vuc co gidi hoa, chu trong dau tu may
moc, trang thiét bi tién tién phuc vu cong
tac dao tao va nghién ctru khoa hoc. Céan
xay dung cac trung tam phat trién cong
ngh¢, trung tam dao tao, ... tng dung thuc
nghlem tao moi tru’orng hlen dai, thuan loi
cho viéc hoc tip va nghién ctru, chuyén
giao cong nghe.

TAP CHi CONG NGHIEP NONG THON SO 46

Bén canh d6, cac co s& dao tao cling
can xay dung cac chUO’ng trinh dao tao phu
h0'p v6i timg d6i tuong (ndi dung, thoi
gian, chimg chi, ...), xay dung cac chuong
trinh tap huan ngan han, tu van, chuyén
giao cong nghé, xay dung cac mo hinh san
xuat dién hinh, trinh dién vé co g101 hoa
dong bo san xuat nong nghiép, mé hinh
nong nghi¢p thong minh.

- Két hop 3 “nha”: Nha truong — Nha
khoa hoc — Nha doanh nghiép trong dao tao
nhan lyc

Pay 1a yéu cau khach quan trén tinh
than “Hoc di d6i véi hanh, dao tao két hop
voi lao dong san xudt, dao tao cua nha
tru:ong gan lién véi gido duc cua gia dinh
va gido duc cua xa hdi”. Thyc té cho thay,
rat nhiéu lao dong du da qua dao tao, nhung
khi lam vi¢c van chua dap ung dugc yéu
cau khién cac doanh nghlep phai mat thoi
gian va chi phi cho viéc dao tao lai.

Viéc lién két chat ché qua trinh dao
tao voi doanh nghigp la yéu to quan trong
dé giai bai toan chat lugng ngudn nhén lyc
phu hop v6i nhu cau thyc tién, dap tng yéu
cau san xuat kinh doanh trong thoi dai
mai. Vige két hop cua ba nha giup chia sé
ngudn luc chung, giang vién, sinh vién ¢c6
co hoi tiép can thyc té, nam bat yéu cau ciia
doanh nghiép, dong thoi, cac chuyen gia
gioi tir doanh nghi¢p co thé tham gia giang
day cac chuyén dé. Thong qua do, doanh
nghi¢p tim dugc nguén nhan lyc cho chinh
minh, giam thoi gian va chi phi cho dao tao
lai. Viée két hop hai hoa giita kién thie va
ky nang thyc t€ tai doanh nghi€p voi cac
kién thirc 1y thuyét co ban, mang tinh hoc
thuat cua nha truong s€ mang lai mot
ngudn nhan luc chit luong cao cho x3 hoi.
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