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KET OUA NGHIEN CUU, THU NGHIEM HE THONG MAY
XU LY THAN, LA VA GOC CAY CHUOI SAU THU HOACH

TS. Nguyén Pirc That!, ThS. Nguyén Vin Thuy!, ThS. Chu Vin Thudn’

TOM TAT

Hién nay o Viét Nam, viéc xu ly than, ld va géc chudi sau moi vu thu hoach va sau khi
hét chu ky khai thac dwoc tién hanh bang lao dong thii cong hodc sir dung mdy xiic, mdy i
thu gom lai va dé cho tw hoai muc. Nhuw vay chi phi xur ly lon ma thoi gian hoai muc ldu, tao
mam bénh phat trién. Néu khéng sir dung may xiic dao hét géc cdy thi sau 1-2 thang sé lwong
cdy chudi non moc 1én rdt nhiéu gdy can tré cho viéc lam dat trong vu miia méi. Bai bdo gidi
thiéu két qua nghién ciru, thir nghiém hé thong mdy xir Iy than, ld va goc chudi sau thu hoach
bao gém mdy bam théin dang dia va mdy phay, bam cii dang 16.. Két qua nghién ciru Iy thuyét
da tinh toan duoc chiéu dai doan cdt ciia LHM bam dang dia khi van hanh ¢ van téc tién
2,5km/h, toc dg truc PTO 540vg/ph la 38,33mm; Chiéu day ldt cdt cii chudi 1om nhat cia LHM
bam dang 16 khi van hanh ¢ vdn toc tién 2,5km/h, téc dé truc PTO 540vg/ph, do sau phay
170mm la 40,28mm. Két qua thiee nghiém trén hé thong mdy dwoc thiét ké ché tao cho thdy:
Ty l¢é cay chudéi moc lén khéi mdt dat & cac do sau phay khac nhau nhu sau: do sau 150mm
thi trong khoang 90m dai co 8-11 cay moc; do sau 170mm, co 4-6 cdy moc, do sau 190mm,
co 3-4 cay moc.
Tir khéa: Xir 1y than, 14 va gbc chudi; bam than va gbc chudi

RESULTS OF RESEARCH AND TESTING OF THE SYSTEM FOR TREATMENT
OF BANANA TREE, LEAVES AND TREE ROOT AFTER HARVEST

ABSTRACT

Currently in Vietnam, the treatment of banana stems, leaves and roots after each harvest and
after the end of the exploitation cycle is carried out by manual labor or using excavators and
bulldozers to collect and let them decompose naturally. Thus, the treatment cost is high and
the decomposition time is long, creating pathogens to develop. If the excavator is not used to
dig up all the roots, after 1-2 months, a large number of young banana plants will grow,
hindering the preparation of the land for planting the new crop. The article introduces the
results of research and testing of the Banana Stem, Leaf and Root Processing Machine System
after harvest. The theoretical research results have calculated the cutting length of the disc-
shaped Combine chopper when operating at a forward speed of 1.5km/h, PTO shaft speed of
540rpm is 23mm; The largest chip thickness of the Combine chopper when operating at a
forward speed of 1.5km/h, PTO shaft speed of 540rpm, milling depth of 170mm is 24.48mm.
The rate of banana trees growing above the ground at different milling depths is as follows:
at depth of 150mm, within a 100m length, there are 8-11 trees growing, at depth of 170mm,
there are 4-6 trees growing; at depth of 190mm, there are 3-4 trees growing.

Keywords: Processing banana stems, leaves and roots; chopping banana stems and roots
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I. DPAT VAN DE

Dién tich trong chudi ¢ nuéc ta dang
tang nhanh va c6 dién tich trong 16n nhat
trong tit ca cac loai cdy an trai. Tong dién
tich hién nay trén 150.000 ha, chiém 19%
téng dién tich cay an trai ca nudc [1, 2]. Mat
d6 trong chudi va nang suat chudi phy thudc
vao giéng chudi va diéu kién tho nhudng ctia
timg vung. Chudi Tiéu Hong trong tai Phu
Tho v6i mat do 2.500 cay/ha cho ning suit
binh quan dat 47,79 tdn/ha [3], trong tai
DPong Nai, mat do 2200 cay/ha, nang suat dat
trung binh 45,48 tin/ha [4].

Theo két qua nghién ctru ctiia mot s tac
gia, Ctr moi tAn qua chudi duoc thu hoach,
khoang 100 kg qua bi loai bo va khoang 4
tan cht thai sinh khéi (14, than gia, than ré..)
dugc tao ra [7], trong d6 tinh riéng khdi
luong than gia 1a 3 tan [8]. Két qua nghién
ctru khéc ciing chi ra khdi luong phu pham
sinh khoi tao ra sau mdi chu ky thu hoach
ctia 1 ha chudi khoang 220 tan [6].

Nhu vy hang nam, khdi luong 14, than
gia (than), than ré (gbc) cdy chudi phat sinh
sau khi thu hoach 1a con s6 khéng 16, chi udc
tinh riéng tai Viét Nam véi dién tich
150.000ha thi khéi lwong phu phim phat
sinh khoang 33 tridu tdn/nim. Néu mot
luong 16n chit thai nhu vy khong duge xir
ly kip thoi, né s& gay 6 nhiém nghiém trong
cho méi truong va anh huong dén viéc canh
tac chubi.

Hién da c6 nhing thiét bi xu 1y bang
phuong phap co hoc nhung chua hoan toan
phu hop va hi€u qua khong cao. Cé hai
phuong phép xtr 1y than, 14 cdy chudi sau khi
thu hoach: mot 13 cit ngang cdy va dé trén
ddng sau d6 dé cho no ty phan huy; hai 14 xir
ly bam cit bang may.
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- Phuong phép cit ngang than dé trén
dong dugc thyc hién bang lao dong thu cong
v6i cong cu hd trg 1a dao cam tay.

- Phuong phap bam, cit bang may dugc
st dung v&i 02 loai may chinh 1a may bam
tinh tai va may bam di chuyén trén dong.

Mobi mot phwong phap xir ly than, 14 va
géc cay chudi sau thu hoach c6 uu, nhuoc
diém khac nhau va tiy thudc vao qui md
canh tac, diéu kién ha tfing. ..Tai Viét Nam
v6i sy phat trién ciia cac nganh kinh té,
ngudn nhan lyc trong linh vic ndng nghiép
ngiy cang khan hiém. Do d6 v6i qui mo
canh tac chudi tap trung, sir dung hé thdng
may bam, cit lién hop véi may kéo di
chuyén trén dong dé xtr Iy phu phdm sau thu
hoach chubi va giai phong mat dong khi hét
chu ky khai thac 1a giai phap phu hop.

II. PHUONG PHAP, THIET BI
NGHIEN CUU
2.1. Phuwong phap nghién ciru

Trong qué trinh nghién ctru, ching t61
stt dung phuong phap nghién ctru 1y thuyét,
phuong phap nghién ctru thyc nghiém.
a) Phuwong phap nghién ciru ly thuyét

- St dung phuong phap thu thap thong
tin va phuong phap chuyén gia dé phan tich,
lua chon cac nguyén ly [am viéc cia cac may
bam 14, than gia, than ré (gbc) chubi trén co
sO ké thira cac két qua nghién ctru trong va
ngoai nudc da co;

- Phuong phép tinh toan ly thuyét dé
xac dinh mot sb thong s6 chinh cua may;

- Sir dung phan mém Autodesk
Inventor dé thiét ké tong thé, chi tiét hé
théng may.
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b) Phwong phap nghién ciru thuwe nghiém

Str dung phuong phép thuc nghiém dé
danh gia mot sb chi tiéu lam viéc cua may:
Do nho cua vat liéu bam; Ty 1€ cdy con moc
sau khi bam.

D06 nhé cua vat liéu bam (than, 14 va
gbe chudi) duge xac dinh théng qua viée
xac dinh chiéu dai trung binh cta san
pham bam theo canh bat ky, duoc xac
dinh nhu sau:

- Pé xé4c dinh chiéu dai bam trung
binh cta than chudi cac doan bam duogc
phan loai theo chiéu dai tir bé dén Ién
thanh n» nhom véi cac khoang tir [0, //];
[0, L];... 5[0, 1,] v6i khdi lugng ting
nhom tuwong Ung my, m2, ..My .

Chiéu dai bam trung binh dugc xac dinh
tinh theo cong thurc:

ie1(lizg + ). my

l., =
tb 2.1 m;

2.2. Dung cu, thiét bi nghién ciru

Dung cu, thiét bi dugc str dung dé nghién ctru duoc thé hién tai bang dudi day:

Bang 1. Dung cu, thiét bi nghién cuu

TT Tén thiét bi do Pic tinh, thong so k§ thuit Xuit xir

1 | May bam lién hop véi - May kéo cong suat 59Hp; Kubota
v61 may kéo Kubota - Téc d6 quay cua truc PTO: 540
6040 SU vong/phut.

2 | Thiét bi do téc do quay - | - Pham vi do: 0 + 99999v/ph Beha, Duc
93412 - D6 chinh xac: + 1% gia tri do

3 | Mday anh Canon A 530 | A 530 Canon

4 | Thudc cap hién thi s6 0-200mm/0,01 Mitutoyo

5 | Thudc do sau 329-251 DMC 100-300M

6 | Thudc do chiéu dai Thang do mm, chiéu dai max 5m | Trung Qudc

2.3. Phwong phap thi nghiém

- bia diém thi nghiém: Tai rudng tréng
chudi Tiéu Héng, dia chi t6 dan Phd An Lac,
Trau Qui, Gia Lam, Ha Noi;

- Thoi gian thi nghiém: tor thang
12/2023- thang 2/2024.

- Phuong thuc tién hanh thi nghiém:
Céac may bam lién hop voi may kéo Kubota
6040 SU. Tién hanh chay may kéo & s6 1
tang cham véi muc ga cuc dai, twong tng
voi van tde tién 1a 2,5km/h, téc do quay tryc
PTO 540vg/ph. Cac thi nghiém dugc tién
hanh véi 3 l1an lap lai v6i chidu dai quing

4

duong mbi lan thi nghiém 1a 30m. Cac mau
do duoc liy ngdu nhién v6i khoang cach
1,5m/1an 1y mau. Ty 18 cdy chudi moc sau
xur ly duoc dém trén mdi doan luéng dai 90m
sau khi van hanh hé thong may 45 ngay.
III. KET QUA VA THAO LUAN
3.1. Céu tao, nguyén Iy Iam viéc ciia hé
théng may xir Iy than, 14 va gbc chudi sau
thu hoach

Hé thdng may xur ly than, 1a va goc
chudi sau thu hoach bao gém 02 lién hop
may khac nhau dé pht hop véi qui trinh va
chu ky canh tac chudi. Véi chu ky canh tac
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hang nam sau mdi dot thu hoach chudi thi st
dung lién hop may (LHM) bam dang dia
(hinh 1) dé bam than, 14 chubi sau thu hoach.
Khi hét chu ky canh tac chudi, can giai
phéng mit dong dé trong vu méi hoic trong
loai cay khac thi st dung lién hop may bam
dang dia chay truéc mdt lugt sau d6 dung
LHM bam dang 16 (hinh 3). Viéc két hop hai
may dong thoi gitip giam chi phi nang luong,
két hop bam nhd, bam sau va vui tron voi
dat, giam bot nguyén cong lam dat va han
ché ty 1€ cay chudi moc lai tir chdi & phén
gbc con sot sau khi xur 1y.

Céu tao va nguyén ly 1am viéc cia cac
LHM duoc trinh bay dudi day:

3.1.1. Céu tao, nguyén Iy lam viéc ciia
LHM bim thén, 14 va goc chudi theo
nguyén ly dia bam
a) Cdu tao

Lién hop may bam than, 1a va gbc
chudi sau thu hoach ¢6 ciu tao nhu trén hinh
1. Mdi cum cong tac thuc hién mot chire
nang riéng. Cum lam d6 cdy co chiic nang
day d6 cac cdy con dung hodc gat bot cac
déng cao dé tao diéu kién cho may bam lam
viéc thuadn lgi. May bam lam viéc theo

nguyén ly bam dang dia bam c6 ké (mat dat
va thanh bén ctia mdy. May bam dang dia co
cAu tao nhu trén hinh 2.

Hinh 1. Céu tao LHM bdm thén, G va géc chuéi sau thu hoach dang dia
1. Cum lam dé cdy; 2. May kéo 4 banh; 3. Mdy bam than, 1d va goc dang dia

Hinh 2. Cdu tao mdy bam dang dia

1. Khung mdy; 2. Cum dia bam; 3. Tam gom cdy, 4. Khung bao che

TAP CHi CONG NGHIEP NONG THON SO 56 >
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b) Nguyén ly hoat dong

Bd phan bam dang dia nhan truyén
dong truc tiép tir truc thu cong suét ciia may
kéo thong qua truc cac dang. Bo phan bam
than, 14 va goc chudi gém 1 dia bam trén do6
lap 2 dao bam ddi xting nhau. Khi lam viéc
dia bam quay va dao s& chuyén dong quay
xudng s& cit than, 14 va gdc cay chudi. Hiéu
g cit & day sé 1a cit c6 ké mém (dat) va ké
ctng (khung tim gom cdy). Do d6 hiéu qua
bam cao va chi phi nang luong thap. Hon
hop cit ra s& bi day sang mot bén theo chiéu
quay cta dao va rai ra mit dong.

3.1.2. Céu tao, nguyén ly lam viéc ciia
LHM bam than, 14 va gbc chudi theo
nguyén ly trong bim
a) Cdu tao

LHM bam than, 14 va gbc chudi sau thu
hoach theo nguyén ly tréng bam c6 cau tao
nhu trén hinh 3. Mdi cum cong tac thuc hién
mot chirc nang riéng. Cum lam d6 cay c6
chue nang ddy dd cac cdy con dung hodc gat
b6t cac dong cao dé tao diéu kién cho may
bam lam viéc thuan lgi. M4y bam lam viéc
theo nguyén 1y bam dang tréng bam c6 ké
(miat dit). May bam dang tréng c6 ciu tao
nhu trén hinh 4.

‘/rz

r/f,f’"_

, E_/

Hinh 3. Cdu tao LHM bdm than, ld va goc chudi sau thu hoach dang 16
1. Cum lam dé cdy; 2. May kéo 4 banh; 3. Mdy bam thén, ld va goc dang dia

1361

1905

Hinh 4. Cau may bam dang 16

1. Cum hop s6; 2. Thanh trueot; 3. Cum tréng cdt; 4. Cum tréng bam;

5. Cum thanh treo; 6. Cum banh tua déng; 7. Cum khung vo, 8. Cum truyén dong

b) Nguyén ly hoat dong
6
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B6 phan bam dang 16 nhan truyén dong
tir truc thu cong sudt ctia may kéo thong qua
hop s6 va hé truyén dong. B phan bam than,
14 va gbc chudi gom 2 16 quay nguoc chiéu
nhau (16 bam va 16 cat). L6 bam co lap cac
cum dao cong (02 dao d6i xtng han cb dinh
v6i nhau) khi chuyén dong quay xudng sé
cit than, 14 va gdc cay chudi. Do do sau yéu
cau tir 150-200 mm, vi vay hiéu tng cit &
day s& 1a cit c6 ké mém (dat). Hon hop cit
ra s& bi ddy vé phia sau dong thoi ht 1én trén
theo duong tiép tuyén cua 16 bam. Hon hop
nay khi gip dao thing cua 16 cit (quay cing
chiéu véi 16 bam) s& bi cat va rai ra mat
dong.

AL =

B6 phén nay su dung 02 16 bam quay
cung chiéu, 16 ¢t quay nhanh hon 16 bam
1,1 1an dé dam bao chic chin ring cac dao
cua 02 16 s€ gap nhau tao hi¢u ing cat cang.
L6 bam véi cac cum dao cong (c6 thé quay)
lam nhiém vu cét than, 14 va géc chudi. Lo
cit (v6i cac dao thang bét cimg vao 10, cac
dao nay nam giita 02 dao cong di xtng cla
cum dao cong) lam nhiém vy bam nhé than,
14 va gbc chudi.

3.2. Tinh toan mot s6 thong s ciia bd
phan bam dang dia

Véi nguyén 1y bam dang dia, Chiéu dai
doan cit cia than, 14 chudi dugc tinh theo
cong thuec:

60 * V.

Z.ng

Trong d6: Vi - van tdc tién cia LHM, Vi = 2,5km/h = 0,69m/s;
ne — toc do quay cua tréng dao; ne = 540 v/ph (téc d6 quay PTO).

Z — s6 ludi dao lap trén dia; Z=2;

Thay s6 vao ta duoc:

60

0,69
L =——+—=0,03833m = 38,33mm

2 * 540

V6i chidu dai cat nhu vy thi thoi gian hoai myc nhanh, tao diéu kién thuén lgi cho qua
trinh xtr Iy bang ché phdm Tricodema nham ngan nglra mam bénh phat sinh.

3.3. Tinh toan mot s6 thong so ciia bd phian bim dang 16

3.3.1. Tinh todn ty so truyén dpng

L6 bam nhan truyén dong tir truc thu cong sudt ciia may kéo thong qua hé truyén dong
va truc cac dang. So d6 truyén dong duoc trinh bay trén hinh 5.

1/

2;'. 3
Hinh 5. So dé truyén déng cho 16 bam ciia mdy bam than, ld va géc chudi dang 16

1. Hép s6 truyén déng vuéng géc, 2. Khép noi truc; 3. Truc trung gian.

4. Bo truyén dong xich, 5. Truc 1o bam
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Theo tai liéu [5], téc d6 quay cta truc ldp dao phay dat tir 256+367vg/ph, Dé tai lwa chon
tbc do quay cua truc 16 bam 1a 310vg/ph.
Theo so d6 truyén dong trén hinh 5, ty sb truyén dong tir truc thu cong sudt ctia may kéo
dén truc bam duoc xac dinh nhu sau:
n
i=i *i =L
h p n
p

Trong do:
i - ty s truyén tir PTO t6i 16 bam trudc;
in- ty s6 truyén cta hop sé (in = 1:1);
ip- ty s6 truyén dong tir truc trung gian dén 16 bam;
n; - tbe do quay cua 16 bam (ny = 310vg/ph)
n,- tbe d6 quay ciia PTO (n, = 540vg/ph)
Thay s6 vao cong thtrc trén ta xac dinh dugc 1= 0,574
3.3.2. Quy dao dao
Khi méy lam viéc, bo phan bam thyc hién hai chuyén dong: chuyén dong tinh tién véi
tbc d0 Vm va chuyén dong quay voi toc do gbc w. Qui dao chuyén dong ctia mdi diém trén
dao bam dugc xéac dinh boi hé phuong trinh
X =V, t+R.cos(w.t + ¢,)
{ Y =R.[1+sin(w.t + ¢,)]
Trong d6: Vm - vén tdc di chuyén ciia LHM;
® — vén toc goc cua trong bam.

3.1)

®o— goc bt dau;
R — ban kinh tir diém tinh toan dén tdm truc cua trong.
Quy dao chuyén dong ctia mot diém bét ky trén ludi dao dugc mo ta trén hinh 6. Nhing
qu¥ dao nay mo ta céac cycloid kéo dai.

RN, |
/ / \ \ - 300

- 200

100

2

-0

: : : -100
-400 -200 0 200 400 600 800

Hinh 6. Quy dao luoi dao cua may bam dang 16
Toc do cua di€m cudi cua canh sic cia dao dugce xac dinh bdi cong thire

8 TAP CHi CONG NGHIEP NONG THON SO 56
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{vax =V, + R w.sin(w.t + ¢@,) 12
Vagy = R.w.cos(w.t + ¢,) (3-2)
Van tbe cit duge xac dinh theo cong thuec:
Ve = Vm\]/lz + 2. A.sin(w.t + @) + 1 (3.3)
Trong do:
Ve — van tdc cét cua ludi dao;
L—hé sb dong hoc, dugc xac dinh nhu sau:
R*xw R*xnmxn; 0,3%3,14 %310
ﬁ = = = = 14’1

V.,  V,*30 0,69 * 30

3.3.3. Budc cit
Budc cit duogc xac dinh theo cong thic
2.7.R
S —

Az (3.4)
Trong d6: Z 14 s6 dao cit trén mit cit ngang 16 bam, Z=4.
Thay céc gia tri da biét vao phuong trinh (3.4), ta xac dinh dugc:

Z 23R 03 G 0334m = 33,4
T T a1 T T A

3.3.4. Chiéu day phoi cdt

Theo A.D. Dallin [9], d day phoi 1a khoang cach giita hai duong cit 1ién ké theo hudng
ban kinh trong phay. Trong qua trinh cét, chiéu day phoi cit thay doi, giam dan tir Smax dén
0 d6i v6i phay thuan va nguoc lai d6i voi phay nghich.

Theo A.D. Dalin, chiéu day phoi cit dugc tinh theo cong thirc:

5. =S.cos(wt + ¢,) 3.5)

Chiéu day 16n nhit ciia phoi cit dugce tinh theo cong thirc

2
0, = S.W/% + h—z
R R (3.6)

Trong d6: & - chiéu day phoi cit, mm;
Sem - chidu day 16n nhét cua phoi cit, mm;
h - d6 sau phay bam, mm;
S- Buodc cét, mm.
O d6 sau phay bam h=170mm, thay cac gia tri da biét vao cong thirc trén ta duoc:

2170 N 17072
300 3002

Orm = 33,4 * = 40,28mm
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3.4. Két qua thir nghiém tai dong rudng
Tién hanh thir nghiém theo phwong
phap da trinh bay ¢ trén, két qua thu duoc
nhu dudi day:
3.4.1. Két qua thir nghiém LHM bim dang
dia
Két qua thir nghiém LHM bam dang
dia duoc trinh bay tai bang 2. Qua d6 ta thiy

Chiéu dai doan cat thuc té 1on hon so véi
tinh toan 1y thuyét 1a do hién twong truot khi
cit. Tuy nhién trong qué trinh van hanh, cac
doan cat va dap v6i khung vo va bao che cua
mAay nén san pham da bi ddp nat mot phan
gitp gidm thoi gian phan huy khi xur ly.

Bdng 2. Két qua thir nghiém dé nhé ciia san phdam sau bam

TT Théng s6 Gia tri
1 | Van téc tién ctia LHM, m/s 0,69
2 Chiéu dai doan cat theo tinh toan, mm 38,33
3 Chiéu dai doan cat 1an TN thtr 1, mm 40,5
4 | Chiéu dai doan cat lan TN thir 2, mm 41,2
5 Chiéu dai doan cat 1an TN thit 3, mm 42.5
6 Chiéu dai doan cat trung binh, mm) 41,4

3.4.2. Két qua thir nghi¢gm LHM bim dang
lo

Van hanh LHM chay on dinh & van tdc
tién 2,5km/h, tién hanh thir nghiém véi cac
dd sau cua dao phay bam khac nhau (150,
170, 190mm). két qué thir nghiém xac dinh
chiéu day 16n nhat ctia phoi cét (lat cit cu

chudi) duoc trinh bay tai bang 3. Qua d6 ta
thay, khi 6 sdu phay bam cang 16n thi chiéu
day lat cat ca chudi 16n nhat cang 16n. Chiéu
day 1at cét cti chudi thyc té 16n hon tinh toan
la do hién tuong cat truot cia dao bam va do
hién twong mot sé ct ndi trén mat dat nén
chidu sau phay bam 16n hon tinh toan Iy
thuyét.

Bang 3. Két qua thir nghiém xdc dinh chiéu day 16n nhdt ciia lat cdt cii chudi

Do sau | Chiéu day phoi | Chiéu day phoi | Chiéu day phoi | Chiéu day phoi
phay citl6nnhat & | catlonnhitd | cét16n nhat o cit 16n nhat
(mm) lan TN thtr 1 lan TN thtr 2 lan TN thtr 3 trung binh

(mm) (mm) (mm) (mm)
150 38,35 37,75 39,25 38,45
170 41,57 40,58 42,15 41,43
190 43,75 44,15 43,55 43,82

Két qua xac dinh ty 1¢ cay chudi con moc 18n khoi mit dat sau khi van hanh hé théng

may xtr ly than, 14 va gdc chudi dugce trinh bay tai bang 4.

10

TAP CHi CONG NGHIEP NONG THON SO 56




KHOA HOC - CONG NGHE

Bang 4. Ty ¢ cay chudi con moc 1én khéi mdt dat

bJ sau S6 luogng S6 lugng S6 lugng S6 lugng cay
phay cay/90m chiéu cay/90m chiéu cay/90m chiéu trung binh/90m
(mm) dai ludng thir dai ludng thir dai ludng thir chiéu dai ludng
nghiém tha 1 nghiém tha 2 nghiém tha 3 thur nghiém
150 10 8 11 9,67
170 4 5 6 5
190 4 3 4 3,67

IV. KET LUAN VA PE NGHI

4.1. Két luan

- Hé théng may xur 1y than, 14 va gbc
chubi sau thu hoach gébm 02 LHM vdi hai
nguyén Iy bam khéc nhau (bam dia va phay
bam dang 16) 1a phu hop voi1 qui trinh canh
tac chudi dé bam than, 14 va gbc chudi sau
mdi vu thu hoach va khi hét chu ky khai
thac.

- Két qua nghién ciru 1y thuyét di tinh
toan dugc mot sd thong sb chinh cia céac
LHM nhu sau:

+ Chiéu dai doan cit cia LHM bam dang
dia khi van hanh ¢ van toc tién 2,5km/h,
tdc do truc PTO 540vg/ph 13 38,33mm;

+ Chiéu day phoi cat 16n nhat cia LHM
phay bam dang 16 khi van hanh & vén toc
tién 2,5km/h, toc d6 truc PTO 540vg/ph,
d6 sau phay 170mm la 40,28mm;

- Két qua thuc nghiém cho thiy chiéu
dai doan cit va chiéu day lat cat cu chudi
16n nhét ¢6 su khéc biét so véi tinh toan ly
thuyét do hi¢n tugng truot khi cit va hién
tuong cu chudi ndi cao trén mat dat.

- Sau khi van hanh hé théng may xir ly
than, 14 va goc chudi dé giai phong mat
ddng cho thay ty 18 cay chubi moc 1én khoi

TAP CHi CONG NGHIEP NONG THON SO 56

mat dat 1a rat thap. O do phay sau 150mm
thi ct 90m dai c6 8-11 cady moc 1én; & do
phay sau 170mm thi c6 4-6 cay moc, vdi
do phay sau 190mm, c6 3-4 cay moc.

4.2. Kién nghi

Tiép tuc khdo nghiém hé théng may va
nhan rong, chuyén giao vao san xuat dé
nang cao hiéu qua canh tac chudi.
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NGHIEN CUU LUA CHON CHAT TRO SAY VA Ti LE PHU HOP

TRONG QUA TRINH CHE BIEN BOT CAM HOA TAN
TS. Hoang Thi Minh Nguyét', TS. Lé Xudan Hao?, TS. Dinh Thi Hién'

TOM TAT

Bot cam hoa tan la san phdam dwoc tao ra béi qud trinh sdy phun dich cam ép. Nghién
civu sir dung hé thong say phun ly tam toc do cao véi nguyén liéu la qua cam tuoi giong CS1
dwgc trong tai Cao Phong, Hoa Binh nham xdc dinh chat tro sdy la maltodextrin va gum
arabic véi ty 1é phit hop trong qud trinh ché bién bt cam hoa tan. Maltodextrin dwoc bo sung
theo cac ty 1¢: 5%, 7,5%,; 10%, 12,5%, 15 % va gum arabic dwoc bé sung theo cac ty 1¢: 5%;
7,5%; 10% vado dich cam ép trude khi sdy phun. Sau dé, tién hanh sy phun ¢ nhiét do khéong
khi dau vao la 170°C, nhiét do khong khi dau ra la 70°C véi téc dé bom nhdp liéu 15ml/phiit,
toc dé quay téi da ciia dia phun swong la 20.000 vong/phit. Két qua cho thdy: chat tro say
phit hop cho qud trinh san xudt bot cam hoa tan la maltodextrin véi ty 1é bé sung vao dich
cam la 10% (Wh), ty 1é nay cho bot cam hoa tan dam béo chdt lwong dinh dudng va chat
lieong cam quan, hiéu sudt thu hoi cao va dé hoa tan trong niedc.
Tir khéa: Bot cam hoa tan, sdy phun, maltodextrin, gum arabic

RESEARCH ON SELECTING DRYING AIDS AND SUITABLE RATIO IN THE
PROCESS OF SOLUBLE ORANGE POWDER

ABSTRACT

Soluble orange powder is a product created by the orange juice spray drying process.
The study used a high-speed centrifugal spray drying system with raw materials of fresh
oranges of CSI variety grown in Cao Phong, Hoa Binh to determine the drying aids of
maltodextrin and gum arabic with the appropriate ratio in the process of soluble orange
powder. Maltodextrin was added in the following ratios: 5%, 7.5%, 10%, 12.5%, 15% and
gum arabic was added in the following ratios: 5%, 7.5%, 10% to the orange juice before
spray drying. Then, spray drying was carried out at an inlet air temperature of 170°C, an
outlet air temperature of 70°C with an input pump speed of 15ml/min, and a maximum
rotation speed of the atomizing disc of 20,000 rpm. The results showed that: the suitable
drying aid for the production of soluble orange powder is maltodextrin with an addition rate
to orange juice of 10% (w/v). This rate ensures nutritional and sensory quality of soluble
orange powder, high recovery efficiency and easy solubility in water.

Keywords: Soluble orange powder, spray drying, maltodextrin, gum arabic.

1Vién Kinh té va Phat trién - Hoc vién Nong nghiép Viét Nam
2Vién Co dién néng nghiép va Céng nghé sau thu hoach
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Cam (Citrus sinensis (L.) Osb.) 1a cay
an qua c6 mui dugc trong kha phd bién &
vung khi hau nhiét doi va can nhiét déi. Viét
Nam la mét trong nhitng nudc thudc trung
tam trong cdy c6 mui (Trung tim Dong Nam
A) nén vuon ciy an qua cé mii di dugc
trong tir lau va phan bd rong khap tir Bic chi
Nam [1]. O Viét Nam c6 nhiéu giéng cam
duoc véi nang suat va chit luong cao nhu:
Cam mat khong hat (Citrus sinensis) dugc
trong ¢ viung Tay Nam bo, Cam
Sanh (Citrus Sinensis, Citrus Nobilis) dugc
trong T4y Béc, Cam Xa Poai trong & Nghé
An, Hoa Binh [2]. Tinh Hoa Binh vén c¢6
diéu kién khi hau, dia li thich hop trong cam
cao Phong; co rat nhiéu yéu t6 anh huong
dén chat luong cam Cao Phong, dic biét 1a
k¥ thudt cham s6c sdu bénh [3].

Cam qua tuoi c¢6 chua 87,5 % nudc;
0,94% protein; 8,4% glucid; 1,3% axit hitu
co; 1,6% cellulose, 34mg% calcium,
23mg% sat; 0,4 mg% carotene, 64mg%
vitamin C, ... [3]. Nudc cam dugc thu nhan
tir viéc ép hodc nghién giau vitamin C, chit
chéng oxy héa ty nhién ting cuong xay dung
hé théng mién dich cho co thé. Cac chét hoa
hoc thuc vat quan trong nhu liminoids,
synephrine, hesperidin flavonoid,
polyphenol, pectin va da lugong folacin,
canxi, kali, thiamine, niacin va magié ciing
¢6 miat. Cac hop chat co hoat tinh sinh hoc
nay ngan ngura xo cung dong mach, ung thu,
soi1 than, loét da day va giam murc cholesterol
trong mau gitp tdng cuong stc khde con
nguoi [4].

C6 nhiéu phuong phap dé tao ra san pham
dang bot nhu st dung sdy thing hoa, sy
phun, sy trong,... Tuy nhién, siy phun c6
nhiéu wu diém hon ca dé siy bot hoa tan.
Cong nghé sdy phun cho chat lugng san
pham sdy kha cao, thoi gian sdy ngin, chi
phi ning lugng cho mot khdi lugng san
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chuyén nguyén liéu long sang dang bot trong
thoi gian ngén, c6 thé kiém soat duge dic
tinh, dinh dang dang san pham, 1a phuong
phap kinh té dé bao quan cac hop chit tu
nhién riéng 1¢ hoac dugc bao boc bz"mg vat
liéu phu [6].
Chat trg siy c6 anh hudng rat 1on dén chat
luong ciia bot cam hoa tan, boi vay tim dugc
ty 18 chat trg siy phu hop c6 thé giup ning
cao chat lugng cua bt cam. Viée lua chon
dugc ty 18 chat trg say phu hop khong chi
gitp cai thién vé chit luong cam quan va gia
tri dinh dudng cua bdt cam ma con co thé
nang cao hiéu suat thu hdi cho san pham.
Maltodextrin 1a mot carbohydrate dugc
thily phan tir tinh bot, dé hoa tan trong nudc,
khong chi co thé hoat dong nhu chat hd trg
lam khé ma con bao vé thanh phﬁn duoc
dong goi khoi qua trinh oxy hda, n6 co do
nhét thap & ty 18 chit ran cao va co sin & cac
trong lugng phan tir khac nhau, cung cap mat
dd thanh khéc nhau xung quanh cac vat liéu
nhay cam [7].
Gum arabic chu yéu bao gdm cic
polysaccharides co trong lugng phan tir cao
va cac mudi canxi, magié va kali cua ching,
khi thuly phan s€ tao ra arabinose, galactose,
rhamnose va axit glucuronic. Gum arabic c6
san trén thi truong dudi dang vay, hat, bot
mau tring dén trang hoi vang [8].
2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén vit liéu, hoa chit, thiét bj
Nguyén liéu: Qua cam gidng CSI
tré)ng tai Cao Phong, Hoa Binh, c6 d9 chin
2/3 v6 qua chuyén sang mau vang cam, loai
bo nhiing qua bi sau bénh, dap xudc.
Chét trg sdy: Maltodextrin (DE10-12)
xuat x¢ Trung Qudc, thanh phan 99%
maltodextrin; Gum arabic xuat xi Thai Lan,
thanh phan 99% gum arabic.
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Hoéa chit: Dung dich NaOH 0,IN,  bép dién, may do quang phd UV-Vis, may
dung dich HCI 6N, phenolphthalein, ho tinh ~ do khuc xa ké cam tay Atago PAL-1 - Nhat
bot 1%, dung dich i-6t 0,01N. Ban.

Thiét bi: Mady rua cam, may vat nude
cam, thiét bi loc ly tam, thiét bi sy phun,

2.2. Quy trinh ché bién

Cam

neuvén liéu

Qua hu

Cit doi, vat

\Y

v

Loc tho

!

Loc tinh

Hat, Ba

gt

A\ 4

Phdi tron 1

Chat trg sdy

A\ 4

Say phun

'

—»| Phdi tron 2

Chét mau, chat diéu
vi, chat diéu huong

\ 4

Dong goi

Bot cam hoa tan

Hinh 1. So dd tong quat quy trinh ché bién bdt cam hoa tan
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2.3. Phuong phap b tri thi nghi¢ém

Thi nghiém gdom 8 cong thic. Mdi
cong thirc dugc b tri hoan toan ngiu nhién
va lap lai 3 lan. Maltodextrin dugc b sung
theo céc ty 1€: 5%, 7.5%, 10%, 12.5%, 15 %
va gum arabic duoc bd sung theo cac ty 1¢:
5%, 7.5%, 10% vao 500ml dich cam ép dé
chuan bi say phun.

C6 dinh céc yéu t6: 500ml dich cam,
cac thong s6 cia sidy phun nhu nhiét do
khong khi dau vao dugc dat ¢ 170°C, nhiét
d6 khong khi dau ra 1a 70°C véi toe dd bom
nhap liéu 15ml/phit, téc do quay téi da cua
dia phun suong 1a 20.000 vong/phtt.

2.4. Phuwong phap phin tich chi tiéu chat
luwgng

B4t cam hoa tan duoc pha trong nudc
v6i ty 18 20g/100ml nude va tién hanh phan
tich cac chi tiéu hoa sinh nhu sau: Ham
luong chat kho hoa tan tong sé duoc xac
dinh theo TCVN 4417-87 st dung chiét
quang ké k¥ thuat s6 ATAGO (Atago, Nhat
Ban); Ham lugng axit hiru co tong s6 dugc
xac dinh theo TCVN 5483-91 (ISO 750-
1981); Ham lugng vitamin C dugc xac dinh
theo TCVN 6427-2: 1998 (ISO 6557/2:
1984).

Danh gid cadm quan bdt cam hoa tan
sau khi sdy phun: Pé dam bao ty 1& chit
kho/nuée twong tu phuong phap thir ném
cam quan ddi voi san pham bot rau qua, tién
hanh pha san pham bot cam hoa tan véi ty 18
20g/100ml dé tién hanh danh gia cam quan.
Chat lugng cam quan dwoc danh gia theo
TCVN 3215-79 ¢6 hiéu chinh, bao gdm céc
chi tiéu mau sic, mui, vi va trang thai cua

nudc pha.
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Hiéu sudt thu hdi san phdm cia qua
trinh say dugc tinh bang % tong luong chat
kho trong san pham so véi tong luong chat
kho trong dich nhap li¢u.

2.5. Phwong phap xir 1y so liéu

S liéu duogc xir 1i bang phuong phap
théng ké toan hoc, cong cu la phén mém
Excel 2013. Két qua thi nghiém dugc phan
tich bang phuong phap ANOVA (a = 5%)
dé so sanh cac gi4 tri trung binh c6 sy sai
khac c6 ¥ nghia vé mit thong ké bang phan
mé&m Minitab.

3. KET QUA VA THAO LUAN

Maltodextrin va gum arabic 1a chat
trg sdy c6 anh huong 1on dén qua trinh siy
phun dé thu nhan bdt cam hoa tan. Dich cam
c6 ham luong chat kho thp, bo sung
maltodextrin va gum arabic vao dich cam ép
gilp cai thién tdc do séy, kich thudc hat, lam
gidm do nhat cia dich qua, ngdn ngura hién
tugng két dinh trong qué trinh siy phun nho
kha nang bao tao 16p 4o ngoai cho hat bot,
nham giam thiéu ton that cac chat nhay cam
cia dich sdy trong qua trinh tiép xuc voi
nhiét do cao.
3.1. Anh huéng cia ty 18 chit tro siy dén
nong do chit kho hoa tan tong so ciia bt
cam

Nong d6 chat kho hoa tan tong s6 1a
mot dai lugng quan trong vi nd thé hién ham
luong dinh dudng c6 trong san pham. Do do,
ching t6i da tién hanh danh gia anh hudng
cua loai chit trg séy va ty I¢ ctua chung dén
nong do chat kho hoa tan tong s ciia bot

cam.
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O maltodextrin

B gum arabic
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9.90

6ng s6

P

9.60 —

9.80 T
070 1 1] i

9.50 +— -
9.40 +—-
9.30 -+
9.20 +—-
9.0  L—tEEl

5 7.5

No6ng d6 chat kho hoa tan t

Ty lé chat tro’ say bd sung (%)
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Hinh 2. Nong d¢ chét khé hoa tan tong sé ciia bot cam theo ty 18 chit tro sdy bd

sung

T hinh 2 cho thdy, ndng d6 chat kho
hoa tan tong s6 cta bot cam bién dong khi
thay dbi ty 1& chat tro sdy. O tit ca cac mau,
nong do chat kho hoa tan tong s cia bot
cam dao dong trong khoang tir 9,5% dén
10%. Trong do, ty 1€ 5% gum arabic va ty 1¢
7,5% maltodextrin cho bot cam co néng do
chat kho hoa tan tong sé thdp nhat (9,53 +
0,06%).

3.2. Anh huwéng ciia ty 18 chit tro siy dén
ham lwgng vitamin C ciia bt cam

Vitamin cht yéu trong trai cdy ho
cam quyt la vitamin C, ham lugng cua chung
thay doi tuy theo chung loai, d6 chin va cac
yéu té khac.

Theo nghién ctru cia Cao Thi Ngoc
Anh, Mac Thi Ha Thanh (2019) vé anh
huong cua phuong phap sdy phun dén chat
lugng cua bot nhau, ham lugng vitamin C
sau khi sy phun ton that kha nhiéu so véi
dich nhau trude khi sy va khi sdy ¢ mdi
nhiét do khac nhau thi sy tén that 1a khac
nhau. Khi ting nhiét do sdy tir 140°C Ién
160°C ton that vitamin C ¢6 xu hudng giam,

TAP CHi CONG NGHIEP NONG THON SO 56

cu thé 1a giam 22,22%. Ton that vitamin C it
nhat khi sdy ¢ nhiét do 160°C. Tuy nhién,
khi ting nhiét do sdy lén 180°C, ton thit
thanh phan nay lai ting rd rét gap va 6 1an so
v6i san pham khi say phun ¢ 160°C [5].

Muzaffar va cong su (2016) phat hién
ra rang, c6 su anh huong két hop cua nhiét
d6 khong khi ddu vao, nong do maltodextrin
va tée do dong nhdp liéu dén ham lugng
vitamin C cua bot san phdm. Vitamin C 1a
thanh phe‘in chiu anh hudng bdi nhiét do, 1a
mdt trong nhitng vitamin tan trong nudc, do
d6, trong qua trinh sdy, ching theo nudc
khuéch tan ra bén ngoai va giy ton thit.
Déng thoi, vitamin C rat nhay cam vdi nhiét
do. Nhiét do séy cao, toc do phan Gng oxy
héa vitamin C dién ra manh liét dan dén su
phan hiy manh mé&. Nguoc lai, khi nhiét do
sdy phun thap s& khong du dé lam kho hat
nguyén li¢u. Vi vdy, ham 4m cao tao diéu
kién tdng phan img oxy hda giita hat nguyén
liéu va khong khi trong budng sdy dan dén
vitamin C d& dang bi oxy héa chuyén thanh
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L-dehydroascorbic acid 1am mét dic tinh
cua vitamin C.

Véi qua cam, vitamin C 1a thanh phan
dinh dudng rat quan trong. Tuy nhién, bot
cam sau qua trinh sdy s& mat di mot phan
vitamin C do vitamin C khong bén véi nhiét.
Vi¢e gitr lai dugce vitamin C ty nhién trong
bdt cam co ¥ nghia rat 1on cho viée phat trién

san pham bot cam hoa tan. Do vay, can phai
danh gia anh huong cia ty 18 chét trg sdy dén
ham luong vitamin C cua bt cam va tim ra
dugc ty 18 chit trg say phu hop nhét. Viéc
xéc dinh ty 1& chét tro siy phi hop giup duy
tri ham luong vitamin C ty nhién trong san
pham, dam bao gia tri dinh dudng cho san
pham.

[N
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O maltodextrin

E gum arabic
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o

(o]

i

Ham lugng vitamin C (mg/100g)
[e)}

Ty |& chat tro sdy b8 sung (%)
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Hinh 3. Ham lwong vitamin C trong bt cam theo t¥ 1& chét tro sdy bd sung

Két qua hinh 3 cho thdy ham luong
vitamin C trong bot cam giam dan khi tang
ty 18 chit tro sdy bd sung vao dich cam
nguyén liéu trudc sdy. Ty 1& bd sung 5%
maltodextrin va 5% gum arabic cho két qua
ham lugng vitamin C cao nhét 1an luot 1a
9,21+0,81mg/100g va 7,74+0,77mg/100g.

Khi b6 sung mot lugng maltodextrin
va gum arabic vao dich cam vé&i ndng do
thich hop, maltodextrin va gum arabic c6 tac
dung bao ngoai cac hat tao mdt 16p mang bao
v¢ vitamin C khdi bi oxi hoa do nhiét trong
qué trinh sdy. Khi bo sung mot lwong nhod
chat trg sdy giip qua trinh sdy dién ra thuan
loi, san pham khong phai chiu tac dong ctia
nhiét do cao trong thoi gian dai va tir dé cling
it t6n that vitamin C. Nhung khi ting ty 1¢

18

chat tro sdy c6 thé lam ting thoi gian sdy
khién vitamin C phai & trong mdi truong
nhiét do cao 1au hon gay ton that vitamin C.

O clung mot ty 1é chit tro sdy bd sung,
maltodextrin cho bdt cam it bi ton thit
vitamin C hon so v¢i gum arabic.
3.3. Anh hwéng ciia ty 18 chit trg say dén
ham lwong acid hitu co tong sé ciia bot
cam

Ham luong acid hitu co trong hau hét
cac loai qua déu chiém ham luong thip. Dich
cam sau khi vit, b6 sung chét trg say va tién
hanh sy thi ham luong acid hitu co tong s6
giam so véi ban dau, do & nhiét do cao,
chung bi bién d6i thanh nhiing chat khac,
mot s6 it thi bi bay hoi.
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Hinh 4. Ham lrong acid hiru co tong s6 trong bdt cam theo ty 1¢ chit tro sdy bo

sung

Két qua hinh 4 cho thay, ham lugng
acid hitu co tong sb trong bot cam giam dan
khi tang ty 1& cht trg sy bo sung vao dich
cam nguyén liu. Ty 1€ 5% maltodextrin va
5% gum arabic cho bot cam c¢6 ham luong
acid hitu co téng sd cao nhét (0,41+ 0,02%
va 0,39+ 0,01%). Su sai khac vé ham luong
acid hitu co tong sb trong bot cam khi thay
d6i nong d6 chat trg say co y nghia thong ké
¢ muc y nghia (a=0,05).

Khi b sung maltodextrin v gum
arabic vao dich cam v&i nong do thich hop,
maltodextrin va gum arabic c6 tac dung bao
ngoai cac hat tao mét 16p mang bao v¢ acid
hitu co khdi bi oxi hdéa do nhiét trong qua
trinh sdy. Khi b6 sung ham luong chit trg
sdy thich hop s& gitip qué trinh sdy dién ra
thuan loi, san phidm khong phai chiu tac
dong cua nhiét d6 cao trong thoi gian dai va
tir d6 cling it ton that acid hiru co. Nhung khi
bd sung ty 18 chit tro sdy qua cao co thé 1am
tang thoi gian sy, khién acid hitu co phai &
trong mdi trudng nhiét do cao 1au hon, dan
dén sy phan huy gay t6n tht acid hitu co.

TAP CHi CONG NGHIEP NONG THON SO 56

Tir két qua trén, chiing t6i thdy ¢ cling
mot ty 1¢ bd sung vao dich cam nguyén li¢u,
maltodextrin cho san phém bot cam it bi ton
thit acid hitu co tong sé hon so v6i gum
arabic.

3.4. Anh huéng ciia ty 18 chit tro siy dén
kha niing hoa tan cia byt cam

Theo Vishnuvardhan (2020) thi khi
tién hanh séy ¢ cung mot nhiét do dau vao
khong d6i, nong do6 maltodextrin bo sung
tang 1én s& lam ting nang sudt qua trinh va
nguoc lai [9]. Dong thoi, khi nhiét do dau
vao tang 1én s& 1am giam hiéu suét thu hoi
bot san pham & nong d6 maltodextrin khong
doi.

Kha niang hoa tan quan trong dbi véi
bot cam vi n6 anh huong truc tiép dén tinh
thuan tién stir dung ctia san phém. Hién nay,
cac san pham bot tir trai cay trén thi trudng
van mat kha nhiéu thoi gian dé hoa tan. Boi
vay, chung t61 da danh gia anh hudng cua ty
1é chét tro say dén kha nang hoa tan cua bot
cam.
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Hinh 5. Thoi gian hoa tan bt cam theo ty 18 chit tro siy bo sung

Tir két qua thu duge, chiing t6i nhan
thdy, voi ty 1& maltodextrin bo sung 1a 7,5%
cho bot cam hoa tan v6i thoi gian nhanh nhat
(37,67+2,89 gidy). Ty 1& maltodextrin bd
sung 10% cho san pham bot cam tan kha
nhanh (39,33+0,58 gidy). V&1 cac ty 1€
maltodextrin bd sung 5%, 12,5% va 15%,
bot cam tan chdm hon so véi hai ty 1€ bo
sung 14 7,5% va 10%. Ty 1é bo sung gum
arabic 10% cho san phdm bdt cam hoa tan
nhanh nhét (79+2 gidy) trong ba ty 1¢ gum
arabic bd sung 5%, 7,5% va 10%.

Khi b6 sung ty 18 5% maltodextrin,
bot cam thu nhan duoc kho tan hon do bot bi
von cuc, khi cho vao nudc thi cac cuc von
lau tan hon hon so voi bot min. Tir ty 16 bd
sung 7% dén 15% maltodextrin, bot cam cé
xu hudéng tan cham hon khi tang ty 1¢
maltodextrin.

Véi ty 1& bd sung 5% va 7,5% gum
arabic kho tan do bot cam bi von cuc, khi cho
vao nudce, cac cyc von nay lau tan hon bot
min.

Nhin chung, khi b6 sung maltodextrin
lam chét tro séy, san phém bot cam thu nhan

20

duoc hoa tan nhanh hon nhiéu so vé6i khi bd
sung gum arabic. O clng ty 1& bd sung 10%,
bot cam st dung maltodextrin lam chét trg
sdy chi mat khoang 40 gidy dé hoa tan hoan
toan trong nudc, con bot cam st dung gum
arabic 1am chét tro sdy can gap doi (khoang
80 gidy) dé hoa tan hoan toan.
3.5. Anh huéng ciia ty 18 chit tro siy dén
hiéu suat thu hoi bot cam

Mot trong nhiing chi s chinh dé xéac
dinh hiéu suét cta qué trinh sdy phun 1a do
thu hoi san pham. Hiéu sudt thu hdi c6 y
nghia quan trong trong san xuit vi nd co
quyét dinh rit 16n dén gia thanh cia san
pham. Khi bd sung ham lugng chit mang
(chét tro sdy) cang nhiéu thi hiéu suat thu hoi
ctia bot sau sdy phun cang 16n. Viéc bo sung
maltodextrin hodc gum arabic lam chat
mang di lam thay dbi dac tinh hat 4m va
nhiét déo ctia bot. Cac chat mang la can thiét
dé san xudt bot tir nude ép co6 ham luong
duong thip va axit cao, két qua nay phi hop
véi cac nghién cuu trudce day [7, 10].
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Hinh 6. Hiéu suat thu hdi bdt cam theo ty 1¢ chit trg say bo sung

Tir hinh 6, chiing t6i nhan thay hiéu
sudt thu hdi bot cam c6 xu hudng ting khi
tang ty 1& chat trg sdy. O ty 1& bo sung 15%
maltodextrin cho hiéu sudt thu hdi bot cam
cao nhét (64,74%). Con vai ty 16 b sung 5%
maltodextrin cho hiéu suit thip nhat
(30,9%), chi gan bang mot nira so véi ty 1é
15% maltodextrin.

Hiéu suét thu hoi cua bot cam ¢ xu
huéng tang 1én khi ting ty 1¢ chét trg sdy do
ham luong chéat kho tang, ngoai ra, con cé
thé do carbohydrates trong thanh phan cua
maltodextrin va gum arabic c6 kha nang lién
két voi cac cdu tir ctia cac hop chét dé bay
hoi trong qué trinh vi bao, din dén khéi
luong hdn hop cé xu hudng ting.

A | P
?\;‘ % I .1?%
4
e 5 Hakbclestun,

Diéu nay ciing cho thdy tdim quan
trong cua vi¢c can nhéc lya chon ty 1€ chét
trg sdy trong qui trinh san xuat bot cam.
Viéc diéu chinh ty 1& nay c6 thé anh hudng
dang ké dén hiéu suét thu hdi va chét luong
cubi cling ciia san pham.

3.6. Anh huéng ciia ty 1¢ chit trg sy dén
chit lwong cam quan ciia bt cam hoa tan

Chat lugng cam quan 1a yéu t6 quyét
dinh dén sy thanh cong cua san phém. Mot
san pham néu c6 gia tri dinh dudng cao
nhung chat lugng cam quan khong tot s&
khong nhan dugc sy ung hd ciua nguoi ti€u
dung. Vi vdy, chung t6i da tién hanh danh
gi4 anh huong ciia ty 18 chét trg siy dén chat

luong cam quan cta bot cam hoa tan.

Hinh 7. Hinh anh bdt cam véi cac ty 18 maltodextrin b6 sung khac nhau

TAP CHi CONG NGHIEP NONG THON SO 56
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Hinh 8. Hinh dnh bt cam véi céc ty 1é gum arabic b sung khac nhau

Anh huong cua loai chat tro say va ty Ié cua chung dén mau sdc cua bot cam:

Do ca hai chét tro say maltodextrin va
gum arabic déu ¢6 mau trang nén khi phdi
tron chét trg say voi dich cam nguyén liéu
thi mau nudc cam khong thay d6i nhiéu.
Nhung sau khi sdy, viéc thay doi ty 1& chét
trg siy anh huong nhiéu dén mau sic cua bot
cam. Bo sung ty 1& chat tro sdy cang nhiéu,
bot cam thu dugc c6 mau vang sang cang
nhat.

Anh hieong ciia loai chat tro say va ty
lé cua chung dén muii vi ciia bot cam:

Cac mau bot cam sir dung gum arabic
1am chét tro siy c6 mui thom cta cam 13 va
bén hon do gum arabic c6 tac dung giir mui
t6t hon.

Cac

maltodextrin 1am chét tro' sdy ¢6 mui thom

mau bot cam st dung
nhe ctia cam tuoi va khong bén. Mic du
maltodextrin cling cd tac dung gitt mui
nhung c6 thé tic dung gitt mui cua
maltodextrin khong tot bang gum arabic nén
san phém bot cam thu duogc chi co mui thom
nhe cua cam va khong bén.

Anh huéng cia logi chat tro sy va 1y

lé cua chung dén trang thai cua bot cam:

22

O ty 1& bd sung 5% va 7,5%
maltodextrin, 5% gum arabic: bot cam bi
von cuc. Do ty 1& chét trg sdy bo sung thap
khién cho bot cam sau khi sy khong dugc
tol va min.

O ty 1& bd sung 10% maltodextrin,
7,5% va 10% gum arabic: byt cam kha min
nhung van xuat hién nhirng cuc vén nho. Khi
tang dan ty 1 chat tro sdy, bot cam it xuat
hién cac cuc von hon, chi con mot vai cuc
von nho, bot min va kha déng déu.

O ty 1& bd sung 12,5% va 15%
maltodextrin: bot cam min, déng déu va
khong bi von cuc. Do ty 1€ chét tro séy cao,
bot cam thu dugc rit min va déng déu,
khong hé xuét hién cac cuc von.

4. KET LUAN

Trén co s& nghién ctru anh hudng cua
ti 1& chit tro sdy dén chat luong cia san
pham bot cam hoa tan trong qua trinh san
Xuét, chung t6i dua ra mot s6 két luan nhu
sau:

Maltodextrin 1a chit trg sdy phu hop
cho qua trinh san xudt bot cam hoa tan. Sir
dung chat trg sdy la maltodextrin cho san

phém bot cam it bi ton that vitamin C va acid
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hitu co hon so véi sit dung cht tro sdy la
gum arabic. Gid thanh cua maltodextrin
cling ré hon nhiéu so véi gum arabic nén
viéc su dung chét tro séy la maltodextrin
trong qué trinh ché bién bot cam hoa tan
gitip giam gia thanh va dam bao dugc chat
luong san pham.

Ty 1¢ maltodextrin phu hgp cho qué
trinh san xuit bot cam hoa tan 1a 10%,
voi ty 1€ nay cho bt cam hoa tan dam bao
chat luong dinh dudng va chit lugng cam
quan, hiéu suét thu hoi cao va nhanh hoa
tan trong nudec.
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NGHIEN CUU LUA CHON MAY NGHIEN NGO G NHO PHU HOP V61 DAY
CHUYEN CHE BIEN MIEN KHO CHO VUNG NUI PHiA BAC

TS. Nguyén Pirc Long'; ThS. Lé Trung Kién';
KS. Thach Quang Anh'; ThS. Nguyén Tién Khuong'

TOM TAT:

Trong day hé thong thiét bi san xudt biin khé tir ngo, may nghién la thiét bi quan trong phai
thoa man yéu cau khat khe dé bét dat chat heong va tiéu ton nang luwong cao. Yéu cau v0’1 mot
hé thong may san xudt bin 120 kg/h cho viing mién niii phia Béc véi diéu kién san xudt nho,
can mét thiét bi nhé gon, tiéu thu it nang luong, dé dang van hanh sua chita. Pé cé thiét bi
nhie vdy, can thiét triede tién phai lira chon nguyén Iy, thiét ké cdi tién mot mau thiét bi nghién
ddc thu.

Trén co SO phan tich, nghién civu thue nghiém, da dé xuat dirge mau may nghién dang dia v07
cdi tién: bé sung thém lu"ong nude phit hop ¢ hong cdp liéu va cdc réing doc truc cudi vit cap
liéu, nham giam thiéu tdc nghén khi lam viéc.

Cdc théng sé ciia may: Du’o‘ng kinh ngodi ciia dia 130 mm; dwong kinh trong 65 mm. Ché d¢
lam viéc phu hop cho yéu cau do nho san pham ty lé trén sang (0,8 mm) nho hon 5/o la: khe
ho dia nghién A = 0,8 mm; toc do dia nghién n=1450 min-1. O ché do nay ndng sudt cia may
dat 160 kg/h; kich thucc trung binh cua hat la dtb =0,258 mm, cong suat tiéu thu N=3,45 kW.

Tir khoéa: May nghién dia; ngd; bun kho, mién nui phia Bic

RESEARCH ON SMALL CORN GRINDING MACHINE SUITABLE FOR DRY
NOODLE PROCESSING LINE FOR NORTHERN MOUNTAIN REGIONS
ABSTRACTS:
In the equipment system for producing dried noodle from corn, grinding machine is an
important piece that must meet strict requirements for flour quality, and consumes high
energy. The requirement for a 120 kg/h noodle production machine system, for the northern
mountainous region with small production scales, is a compact device with low energy
consumption, easy operated and repaired. To have such equipment, it is firstly necessary to
choose the principle and design to improve a specific grinding model.
Based on analysis and experimental research, a disc grinding model has been proposed with
the improvements as. adding the appropriate amount of water at the feed throat and the gear
at the end of the feed screw, to minimize clogging congestion during operation process.
Machine parameters: Outer diameter of disc 130 mm, inner diameter 65 mm. The appropriate
working mode for the requirement that the product size (0.8 mm) on sieve ratio is less than
5%o is: grinding disc gap A = 0.8 mm; grinding disc speed n=1450 min-1. In this mode, the
machine's productivity reaches 160 kg/h; The average particle size is dtb =0.258 mm; power
consumption N=3.45 kW.
Keywords: Disc mill; corn; dried noodle, northern mountainous region

'Vién Co dién Nong nghiép va Cong nghé STH
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I. PAT VAN PE

Trong dy hé thong thiét bi san xuat

bun kho tir ngd, may nghién 1a mot thiét bi
quan trong yéu cau khit khe vé chét luong
bot va tiéu tén nang luong.
Ngo6 da dugc tach phoi sau khi ngdm 1 va
dua viao ép soi can thiét phai lam nho
(nghién). Kich thudc bot nghién phai rat nho
[2]. Véi kich thudc nay cin c6 cac thiét bi
nghién tinh.

Hién trén thi tru(‘)‘ng da c6 rat nhidu
chung loai thiét bi nghién, nhu may nghién
blia, may nghlen rang, may nghién dia tiy
theo yéu cau vé nang suat ciing nhu do nho
ma lya chon cho phu hop. Hién tai cac co s&
san xuat ban tir bot nghién kho da sir dung
thiét bi nghién rang két hop véi sang, chora
san pham co ban dap tmg dugc yéu cau cong
nghé, tuy nhién mdy con c6 mot s6 nhuoc
diém sau:

- Khi nghién ngd mdy hay bi tic sang
do vat liéu nghién c6 4m cao, 1an may ngd
(du khong dang ké), do d6 can thao may va
lam vé sinh sang nén rat ton thoi gian;

- Chi phi nang lugng con cao;

- Vit liéu sau khi nghién phai thu hoi
bang tui loc hodc cyclone. V4i phwong an st
dung cyclone hé théng s& phirc tap, cong
kénh con véi vi€c dung tai loc may lam viéc
dan doan va ton nhiéu cong lao dong.

Yéu cau v6i mot hé thdng may san xudt
bun 120 kg/h cho ving mién ni phia béc,
can mot thiét bi nho gon, ti€u thu it nang
lugng, dé dang van hanh stra chira can thiét
phai lya chon nguyén ly, thiét ké cai tién mot
mau thiét bi nghién dic thu phu hop véi didu
kién san xuit nho & cac tinh mién nui phia
bac.

II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
2.1. Vat liéu thi nghiém
Vit liéu thi nghi¢m 1a ngd da duoc
tach phéi va vo sau d6 dugc ngadm nudc
trong thoi gian 8h. PO 4m cua ngd nim
trong khoang 27-28%.
2.2. Phwong phap nghién ciru
a) Nghién ciru 1y thuyét
- Thu thap thong tin va xur 1y céc s6 liéu
didu tra, khao sat, cac thong tin truy
cap tu cac kénh thong tin trong va
ngoai nuoc.
- Phan tich lya chon nguyén ly, két cau
may.
- Thiét ké co khi (st dung phin mém
Inventor).
b) Nghién ciru thuc nghiém
May nghién sau khi duoc ché tao duoc thu
nghiém vdi ngd da dugce boc vo va ngam 1.
Céc thong s diéu khién bao gdm:
- Van tdc quay cia dia nghién;
- Khe h¢ dia nghién.
Céc chi tiéu danh gia bao gom:
- Nang suat may;
- Kich thudc san phdm sau nghién;
- Chi phi niang luong (cong suét tiéu
thu).
Phuong phép diéu chinh cac thong sé va xac
dinh cac chi tiéu:
- Van tdc quay cua dia nghién dugc diéu
chinh nh bién tan diéu khién van toc cua
dong co 3 pha.
- Khe hé cua dia nghién dugc diéu chinh
thong qua bd phan vit min 5 ¢6 tac dung ép
hay néi ra. Budc vit 1a T=2 mm. Mdi buéc
diéu chinh twong tmg véi 1/10 vong quay,
nhu vy mdi bude diéu chinh 1a 2/10=0.2
mm.

- Nang sudt may (kg/s) dugc tinh bang cong thirc sau:
Q= Meap
t

Trong d6 meqy 12 lugng ngd duge cip cho may trong thoi gian .

TAP CHi CONG NGHIEP NONG THON SO 56
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- Phan b6 kich thudce hat duge thuc hién nho sang phan loai v&i 16 sang : 0,10 ; 0,2; 0,3; 0,4;

0,5; 0,6; 0,8 mm.

Kich thudc trung binh cta hat duoc tinh bang cong thirc:

dep =

_XVmi(di+diy)

2211\] m;

Trong d6 d;.;; d; 14 gi¢i han dudi va giéi han trén cia mdi nhém kich thudc;

m; - khéi lugng bot trong nhom cé kich thude tir dii; di .

- Ty 1€ trén sang 0,8 mm y: Ty 1€ trén sang dugc xac dinh theo khéi luong hat trén sang trén

tong khdi lugng do.

- Cong sudt dong co duogc xac dinh théng qua cong thic:
Ny = \/§.U.I.cos<p

Trong d6 U va I twong tmg 14 hiéu dién thé va dong dién 3 pha;

¢ — gbc 1éch pha cua dong dién va hiéu dién thé

3. Két qua va thao luin

3.1 Lwa chon nguyén Iy mdy nghién

Céc loai may nghién da duoc nghién ciru va
cong bd trong nhiéu tai liéu [6], [1] trén co
s d6 d3 dua ra duoc vu va nhuoc diém cia
cac loai may nghién.

a) May nghién bua:

Uu diém cta loai may nay 13 ning suit
nghién da dang, tir bé toi rat 16n; Phu hop
v6i nhiéu loai vat lidu.

Nhuge diém: Kich thuéc nghién con 16n so
v6i yéu cau 1am bun. Dé c6 kich thudc nho
can c6 cac thiét bi phan ly bén ngoai va tra
lai vat liéu tho tro lai may nghién. Trong qua
trinh nghién, néu 16 ludi bi bit, vat liéu
khéng thoat ra dugc, ning sut s& giam rat
nhiéu. Vi vay dé méay hoat dong t6t thi vat
liéu nghién khong duoc 1am bit 18 ludi. May
nghién bua thuong khong 1am viéc duge cac
loai vat liéu am, déo, hodc bam dinh. Véi
yéu cau nghién ¢ kich thudc cua hat min chi
phi nang luong riéng cia may nghién bua
cao.

Vit liéu sau khi nghién phai thu hdi bang tai
loc hoac cyclone. V61 phuong an st dung
cyclone hé thdng s& phirc tap, cong kénh con

26

v6i viée dung tai loc may lam viéc dan doan
va tén nhiéu cong lao dong.

b) May nghién rang:

Nguyén 1y twong ty may nghién bua, sir
dung dong ning dang quay cua céc rang lap
trén dia dé dap nguyén liéu.

Nhuoc diém cua loai may nay so véi may
nghién dia khi nghién min 1a chi phi ning
lugng cao hon nghién dia.

Dé danh gia kha nang lam viéc cia may,
chung t6i da thur nghi€ém voi ngd (da tach
phdi, may va ngam 1), do kich thuéc 16 sang
rat bé nén khi 1n céc tap chat nhu xo, may
ngd, sang thuong xuyén bi tic va rat ton thoi
gian dé vé sinh sang.

Ngoai ra may ciing ¢6 nhugc diém tuong tu
nhu may nghién bua 13 phai sir dung phai thu
hdi bang thi loc hodc cyclone, chua phil hop
cho san xuét nho & cac co s& san xuit nho,
hozc ton nhiéu lao dong.

¢) May nghién truc:

Nguyén ly 1am viéc ctia may nghién truc 1a
cho san pham can nghién di qua khe ho giita
2 truc nghién. Hai truc nghién hinh tru, dat
nam ngang, co bé mat rat cung, trén bé mat
c¢6 thé tron hodc dugc gia cong tuy theo
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nguyén liéu dugc nghién. Nguyén liéu khi di
qua khe h¢ gitra 2 tryc s€ bi ép, kich thude
nho lai. D dam bao kich thudc hat sau khi
nghién, c6 thé nghién nhiéu 1an bang cach
héi Iuu lai san phdm nghién hay nghién qua
nhiéu may lién tuc.

d) May nghién dia

May nghién dia dé nghién bot v6i mic do
nghién vira va min. May gém c6 hai dia
nghién duoc lap trong vo may, giita hai dia
1a khe nghién c6 thé diéu chinh duoc bang
cach dich chuyén mot trong hai dia. Vat li¢u
duoc cho vao khe nghién qua 15 nap liéu &
tam dia va bi nghién nho khi di chuyén trong
khe nghién tir tim ra dén phia chu vi cta dia.

May nghién dia c6 két cau don gian
va gon gang, trong su dung thi tién loi va
chinh xac. Pham vi st dung rong rai. Tiéu
hao dién ning thap cho qué trinh nghién.
Pic diém chung cia may nghién dia 1a nang
suat khong cao. Tuy nhién véi nang suat 60-
120 kg/h hoan toan phu hop véi may nghlen
dia. May nghién dia khong yéu cau vé sang
nén s& khong gay tic sang do may ngd con
sot lai.

Ngoai vu diém trén may nghién dia
con ¢6 uu diém 1a 6 thé 1am nhé cac vat liéu
x0, dai nhd qua trinh cha xat va cat dit [4].
Vi nguyén liéu ngd khi vao may du rat nho
van con mot lugng may (vo) ngd, véi may
nghién dia c6 thé giai quyét v6i thanh phan
nay, nham khong 1am tic may dun tao soi ¢
cong doan sau clia qué trinh san xut mién.

Véi cac ddc diém chiém wu thé hon
han vé phuong dién k¥ thuat ciing nhu vé
tinh kinh té ctia may nghién dia so vdi cac
loai may nghién khéc, cho phép ta liwa chon
mot phuong 4n t6i uu vé cong nghé nghién
bot ngd trén may nghién dia. Tuy nhién cac
may nghién dia hién nay con mot sé nhugc
diém nhu sau:

TAP CHi CONG NGHIEP NONG THON SO 56

- Do hong cdp clia cac may loai nho hién c6
trén thi truong thuong sir dung phu hop cho
nghién cac loai vat liéu kho.
- Néu vit liéu nghién ¢6 do Am cao thuong
bi tic nguyén liéu ngay tai hong cép liu.
- Khi van hanh can b6 sung nhiéu nudc dé
han ché ma sat gay sinh nhiét va tac vat liéu
nhu vdy san phiam sau qua tinh nghién
thuong c6 d6 4m rat cao
Trén co so phan tich cac wu nhuoc

diém cua cdc nguyén Iy nghién hién c¢é va
tinh chat vdt liéu nghién Nhém nghién ciru
lya chon phwo’ng phdp nghién dN ia la phu hop
VO quy. mo, diéu kién san xudt tai vung nui
phia Bdc. Tuy nhién mdy nghién can dwoc
nghién ciru hoan thién dé dam bao phit hop
voi vdt liéu nghién. Yéu cau ciia hoan thién
thiét ké thiét bi nghién dia ddt ra la
- Giai quyét viéc tac nghén tai hong cap
lidu
- Vat liéu ngd c6 do 4m cao can duoc déy
cudng birc bang co hoc dé han ché t6i da
kha nang sinh nhiét tai dia nghién dé vat
liéu nghién khong bi tic va may nghién c6
thé hoat dong on dinh
3.2 Hoan thi¢n thiét ké mdy nghién ning
sudt 120kg/ gio

Vi yéu cau nhu phan tich Iya chon &
muc 3.1 nhom nghién ctru da thiét ké may
nghién c6 két ciu tong thé duoc thé hién
trén hinh 1.
M4y bao gom cac bo phan sau:
1. Phéu cép liéu; 2. Hong phéu ty 1am sach;
3. Vit cép liéu cudng buc; 4. Pia cha; 5. B
phan diéu chinh khe h& cha; 6. bo phan thu
gom bot; 7. Cum 6 bi din dong; 8. Pong co
va 9. khung bé¢.
Vit liéu tir phéu cp liéu s& roi xudng vit cip
liéu 2 va duoc déy vao khu vuc léy liéu cua
dia nghién. Nho lyc ly tdm va canh ngiéng
doc truc cua vit cép ligu, vat liéu bi day vao

27



KHOA HOC - CONG NGHE

giita 2 dia va bat ddu qua trinh 1am nho. Nho
luc ly tdm va goc nghiéng cua gan dia vat
liéu lam nho bi déy ra ngoai theo by phan
gom bot 7 va roi xudng thing chira vt liéu
da nghién.

a) Gidgi phdp chong tic hong cdp.

18

Ngb khi cdp vao may co do am ban dau 1a
28% sau khi nhién d6 4m s& giam xudng do
boe hoi Wi =20%. D 4m t6i uu ctia bot khi
ép din We, =35%. Nhur vay ta c6 thé bo sung
moét luong nude phu hop dé 1am sach hong
may. Ngoai ra v6i luong nude bd sung ciing
c6 tac dung giam nhiét do san phim trong
qué trinh nghién, chéng hién twong hd héa
ngd, chong bam dinh bé mit dia nghién.

[1 [1

Hinh 1. Két cau ciia méy nghién dia dwoc thiét ké

Vi nang suét tdi thiéu Qmin = 120 kg/h (6 d6 4m Wo = 14%). Luong nudc can bd sung dugc

tinh theo cong nhu sau:

1—W0

Naéng suat cap liéu 6 d6 am Wo :  Q,0 = Qpmin- P
—W1

Ning suat cp liéu ¢ 0 am Wep =35% : Qop = Quin-

Luong nude can bo sung:

1-Wep

Qnuoc = er - QZO = Qmin-< -

1_VVep 1_W1

Qnuoc = Qmin- ( % _ ﬂ) =120 * (1_0’14 - w)=29,7 kg/h

1-Wep  1-W;

1-0,35

1-0,2
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Nhu vay lugng nude bd sung cho qua trinh
nghién t6i c6 thé dat toi 29,7 kg/h voi ning
sudt cap cho may 13 120 kg/h tai d6 4m 14%
(nang suat danh dinh nho nhét ciia may).
Trong trudng hop ning suit cao hon, luong
am sé& bo sung qua may tron.

b) Cdi tién vit cap liéu cudng birc.

Trén hinh 7. Thé hién két cAu cua bd phéan
cip liéu cudng birc bang vit tai va b phan
nghién. Nho vit tai 1, vat liéu duoc déy vao

khu vuc cép liéu cua 2 dia nghién. Véi cac
két cau trude day, vat liéu nho c6 luc i tdm
s& ddy vao khe ho gitra 2 dia (6 phan trong
cua 2 dia khe h¢ 16n, ¢ phia ngoai dia khe hé
bé). Pé tang cuong kha nang cap liéu chong
tac bét, dé tai da bd tri & doan cudi vit tai cac
rang doc truc (xem hinh 8) c6 tac dung vira
tang tbc do quay cua vat liéu dé bay ra phia
ngoai, dong thoi voi goc nghién cua ring s&
¢ép vat liéu cudng buc vao khe ho 2 dia

i 2 3

Gir cdp ady lidu

[

Hinh 3. Vit cdp cdi tién

3.3. Anh hwéng ciia cdc thong sé mdy dén
hiéu qua nghién

D3 ¢ nhiu cong trinh nghién ctru vé
may nghién dia va dd dua ra dugc cac chi
tiéu nhu nang sut, chi phi ning luong, phan
bd giai hat [7], [1], [5]. M6t s tai liéu hudng
dan tinh toan duong kinh dia nhu [3],[6].
Tuy nhién cac tai liéu nay chua dé cap dén
d6 nho cua bot nghién, khe ho dia, dic biét
cac nguyén liéu nghién khong dong nhat voi

vat liéu dang nghién ctru 1a ngo6 da duoc loai
bo phoi, vo va da dugc ngam u.

Mot s6 cong trinh str dung tinh toan va dap
[5] st dung phuong phap DEM (discrete
element method) va CDF (computational
fluid dynamics) dé mé phong qua trinh
nghién dia, tuy nhién phuong phap nay rat
ton tai nguyén tinh toan va anh hudng rit
nhiéu boi su ngau nhién cua vat liéu nghién.
Pa s cac cong trinh str dung phuong phép
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thuc nghiém dé nghién cru qua trinh nghién
dia [7], [1] cho nhiing nguyén liéu cu thé, va
vi thé c6 thé st dung truc tiép cho cac muc
tiéu cu thé. Trén co s¢ dod ching t6i1 lya chon
phuong phap thuc nghiém dé nghién ctu,
thiét ké may nghién ngd da duoc loai bod
phoi, vo va da dugc ngadm u.

Céc van dé can nghién ctru ¢ day bao
gom: duong kinh dia nghién, khe ho dia
nghién va téc do quay cua dia nghién.

a) Puong kinh dia nghién
Puong kinh dia nghién anh huong 16n toi
nang suat, do nho cia san pham.

180
170

1/

160

150

140

Q, kg/h

130

120

110

100

90

80

086
A, mm

02 04 08 1

Trén co s& nghién ctru tham do voi yéu cau
nang suit cia may nghién = 120 kg/h, dé tai
d3 lwa chon dia nghién sin c6 trén thi truong,
v6i cac thong sb sau: dudng kinh ngoai cua
dia D = 130 mm; duong kinh trong d = 65
mm d¢é thiét ké cum méy nghién.

b) Nghién cuu anh huong cua khe ho dia toi
cdc chi tiéu nang sudt, chat heong va ndng
luong

Trén hinh 9 thé hién anh huéng cua khe ho
dia t6i toi nang suit (a), ty 1é trén sang 0,8
mm va cong sudt tiéu hao

\

02

0.4 06

A, mm

08 1

b)

386

3.4

32

02 0.4

06
A, mm

0.8 1

¢)

Hinh 4. Anh hwéng ciia khe hé dia t6i ndng sudt (a), ty 1é trén sang 0,8 mm va cong sudt

tieu hao.
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Khi khe ho dia tang 1én, kich thudc hat s€
giam xudng va xac suat hat trén sang 0,8mm
cling giam xubng. Dong théi voi d6 tiéu hao
cong suat cling giam theo

Theo yéu cdu cong nghé di duoc nhom
nghién ctru xac dinh, kich thudc hat 16n nhét
khong qua 0.8 mm. O ddy ching t6i lya chon
ty 1€ hat c6 kich thudc trén sang phai dudi

180

170

160 =

150

Q, kglh

140

130

"N

120 ¥
1000 1300

n, min’'

1150 1450 1600

5%o. Véi yéu cau trén khe ho dia phai nho
hon 0,8 mm.

¢) Nghién civu anh hwong ciia vin téc dia
16i cdc chi tiéu ndng sudt, chat leong va
nang luwong

Trén hinh10. thé hién anh huong cua van
tc dia toi t6i nang suat (a), ty 16 trén sang
0,8 mm va cong suat tiéu hao

5 /////}V’
A

1150 1300 1450 1600

n, min"!

b)

i

36

34

32

N, kW

28 + -

26

24

22 4

1000 1150

n_min!

1300 1450 1600

c)

Hinh 5. Anh hwéng van toc dia téi nang sudt (a), ty 1é trén sang 0,8 mm va cong sudt tiéu
hao

Khi van téc dia ting ning suit may ting theo v4i van tdc ting giam dan. Pong thoi véi do,
ty 1€ trén sang 0,8 mm va cong suat ti€u hao cling tang theo.

TAP CHi CONG NGHIEP NONG THON SO 56
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Dua vao két qua thuc nghiém trén, cc thong s diéu chinh ctia may pht hop véi yéu cau
cong nghé s& 1a : n=1450 min™'; A = 0,8 mm

O ché @6 nay phan bd hat duoc thé hién trén hinh 6.

12

30

005 015 025 . 035 045 055 065 075 09

0 02 0.4 06 08 1

d, mm d, mm

Hinh 6. Mat do phan bé va ham phan bé tich liy kich thuoc hat sau khi nghién & ché do
n=1450 min'; 4 = 0,8 mm
Qua dd thi trcfan ta tinh toan dugc kich thudc trung binh cua hat 1a di, =0,258 mm; Cong sudt
tiéu thu ¢ ché do nay N = 3,45 kW.

Hinh 7: May nghién dia trong ddy chuyén ché bién mién khé.
Trén co so cac thong s6 da dugc chon, da san xuét bin khoé Thuan Anh. Két qua cho
ché tao may nghién dia ing dung tai co so  thdy may dap tmg dugc ning sudt va chit
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luong theo yéu cau cong nghé, cung cc
thiét bi khéc da san xuét dugc mién c6 chat
luong theo yéu cau.

4. Két lugn

- Pi lya chon nguyén 1y nghién dia
trong day chuyén san xuét bun kho tir ngd
v6i wu diém chi phi ning luong thap va
kha nang lam viéc 6n dinh. Vi cac cai tién
phu hop ¢ hong cap liéu va cac rang doc
truc cudi vit cap liéu khong gy tic nghén
khi lam viéc

- Pi tinh dia nghién véi duong kinh
ngoai cua dia 130 mm; duong kinh trong
65 mm, dam bao ning sut 160 kg/h;

- Ché d6 1am viéc phu hop cho yéu cau
d6 nho san pham ty 1¢ trén sang (0,8 mm)
nho hon 5%o 1a: khe ho dia nghién A= 0,8
mm; téc do dia nghién n=1450 min-1. O
ché d6 nay kich thudc trung binh cua hat 1a
dtb =0,258 mm; cong suat tiéu hao N=3,45
kW.
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NGHIEN ct'm'imu Hm’ma cUA QUA TRINH NGHIEN, EP, LOC LA CHE TUOI
DEN HIEU SUAT THU HI VA CHAT LUONG DICH CHE EP TRONG CONG NGHE
SAN XUAT BOT CHE XANH HOA TAN

TS. Nguyén Thanh Hai
TOM TAT:

Nghién ciru nay danh gia anh huong cia qud trinh nghién, ép va loc la che twoi dén hiéu sudt
thu héi dich ché ép va chat lwong san phdm trong cong nghé san xudt bot ché xanh hoa tan.
Swr dung nguyén licu che Trung du tir nong truong Moc Chau (Son La), cac thi nghiém duoc
thuwe hién nham xdc dinh diéu kién t6i wu cho timg cong doan ché bién.

Két qua cho thdy kich thuée 16 dia nghién 6mm givip tang hiéu suat trich ly polyphenol,
catechin va cafein ma khéng lam tic nghén qud trinh nghién. Trong qud trinh ép, ap sudt téi
wu la 331,61 N/em? dam bao heong dich thu héi cao ma khéng lam suy giam ham lwong hop
chat hoa tan. O giai doan loc, mang loc co kich thuoc 16 1 25um duwoc xac dinh la phu hop
nhat, gitip duy tri ham lirong chat hoa tan ma van dam bdo do trong cia dich ché.

Nghién ciru nay gop phan t6i wu hoa quy trinh san xudt bot ché xanh hoa tan, ndng cao chat
lieong san pham va hiéu qua kinh té trong ché bién ché.

Tir khoéa: Nghién, ép, loc, ché xanh hoa tan, polyphenol, catechin, cafein, cong nghé ché
bién.
EFFECTS OF GRINDING, PRESSING, AND FILTRATION OF FRESH TEA

LEAVES ON EXTRACTION EFFICIENCY AND QUALITY OF PRESSED TEA
EXTRACT IN INSTANT GREEN TEA POWDER PRODUCTION

ABSTRACT:

This study evaluates the effects of grinding, pressing, and filtration of fresh tea leaves on the
extraction efficiency and quality of pressed tea extract in the production of instant green tea
powder. Using Trung Du tea leaves from Moc Chau Tea Farm (Son La, Vietnam),
experiments were conducted to determine the optimal conditions for each processing stage.

The results indicate that a grinding disc hole size of 6mm enhances the extraction efficiency
of polyphenols, catechins, and caffeine without causing clogging during grinding. In the
pressing process, an optimal pressure of 331.61 N/cm? ensures a high yield of tea extract
while maintaining the integrity of soluble compounds. In the filtration stage, a 125um filter
membrane was identified as the most suitable, allowing for maximum retention of soluble
compounds while ensuring clarity in the extracted tea solution.

This study contributes to optimizing the production process of instant green tea powder,
improving product quality, and enhancing economic efficiency in tea processing.

Keywords: Grinding, pressing, filtration, instant green tea, polyphenols, catechins, caffeine,
tea processing technology.

'Khoa Co-Dién, Hoc vién Nong nghiép Viét Nam
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1. PAT VAN DE

Trong quy trinh céng nghé ché bién bot
che xanh hoa tan tir 14 che tuoi, viéc trich ly
cac chit hoa tan tir ché nguyén lidu
(polyphenol va cac hop chat tao nén huong
vi ctia che) 1a khau quan trong nhét, ¢é tinh
quyét dinh dén chat lugng ctia bot ché xanh
hoa tan thanh pham.

pé nang cao chét lugng bot che xanh hoa
tan, ngoai viéc trich ly ham lugong chét hoa
tan polyphenol thi viéc trich ly thu nhan duoc
cac hop chét tao huong va vi cho ché dang
thu hit sy quan tim nghién ctru ctia nhidu nha
khoa hoc trén thé giéi. Vi du nhu: Linalool,
Linalool oxide tao vi ngot; Geraniol,
Phenylacetaldehyde tao mui giéng nhu cia
hoa; Nerolidol, Benzaldehyde, Methyl
salicylate, Phenyl ethanol tao mui gidng nhu
cua qua; Trans-2-Hexenal, n-Hexanal, Cis-3-
Hexenol, Grassy, b-lonone tao vi tuoi,...

Céc hop chét tao huwong va vi trong ché
néu trén rat nhay cam véi nhiét nén khi trich
ly hiu hét cac tac gia str dung dung mai 1a
nude lanh trong nhitng nam 1970 (hiéu suat
trich ly thap) hodc nudc néng két hop thiét b
thu gitr cac hop chat tao hwong vi, sau d6 cac
hop chit nay duoc phun trén voi bot che ¢
giai doan sdy phun trong nhiing niam 1990
(Potter va Hotchkiss, 1995; Bavan va Bengal,
2009,...).

O nuéc ta hién nay, viéc trich ly ham
lugng chit hoa tan tir ché méi chi ding lai
¢ vi¢c trich ly polyphenol st dung lam
nguyén liéu cho cong nghiép thuc pham va
duoc phém 0 dang bot, dich 16ng hoac cao
ché. Tiéu biéu c6 cong trinh nghién ctru
cua Trinh Xuan Ngo (2009) cua Vién cong
nghé va Thuc phém, bai hoc Cong nghiép
TP H6 Chi Minh str dung dung méi 1a nudc
dun s6i. Hodc sir dung dung méi nuée didu
chinh & nhiét d6 70-100°C cua Vi Hong
Son va Ha Duyén Tu (2009) ¢ Dai hoc
Bach khoa Ha N¢i. Pham Thanh Quan va
cong su (2005, 2007) ¢ Pai hoc Bach khoa
TP. H6 Chi Minh trich ly polyphenol sir
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dung dung moi 1a ethanol 60° ¢ hd trg vi
song, hiéu sudt tach chiét khoang 10% khdi
luong kho tra nguyén li¢u. Tuy nhién
phuong phap nay mudn thu duoc
polyphenol phai qua nhiéu cong doan tinh
ché (rtra v6i chloroform, pha ethyl acetate,
tach ethyl acetate,...). Nhu vay, s€ khong
thé gilt dugc cac hop chat thom. Hon nita,
theo d4nh gia ciia Vii Hong Son va Ha
Duyén Tu (2009) thi phuong phép trich ly
c6 hd trg vi séng chi phu hop véi quy mo
nho va khong hiéu qua kinh té.

Pé nang cao hiéu suit va giam thoi gian
trich ly ma van giit dugc t6i da ham luong
céc chit hoa tan va céc chat tao huong vi cho
che thi viéc nghién cru tng dung qua trinh
chiét ép co hoc nguyén liéu ché tuoi thay cho
qua trinh trich ly bang nudc 1a giai phap cé
tinh kha thi cao.

Bai bao nay trinh bay két qua nghién ctru
anh hudng ctia qua trinh nghién, ép dén hiéu
suat thu hoi va chét lugng dich ché ép nham
lua chon dugc ché do nghién ¢ép thich hop
1am co s dé hoan thién quy trinh cong nghé
san xuat bot ché xanh hoa tan tir 14 ché tuoi.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vit liéu nghién ciru
a. Nguyén liéu che

Nguyén li¢u str dung cho nghién ctru nay
1a gidng ché Trung du duogc trong tai doi che
thudc nong truong Moc Chau, Son La. Blp
che non 01 tdm 3 14; Nguyén li¢u loai B
(theo TCVN) ¢6 16% phan gia-banh té;
Nguyén li¢u loai C (theo TCVN) c6 25%
phan gia-banh té. Nguyén liéu sau thu hai
dugc van chuyén vé phong thi nghiém trong
diéu kién lanh (hop chtra d4), sau d6 dua vao
tu nhanh sau va dugc st dung ngay cho cac
thi nghiém.

b. Thiét bi thi nghiém

May bam 6KVN (CYF, Taiwan); May

nghién truc vit AS-22 (CYF, Taiwan), May
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xay sinh t& (Panasonic, Japan); May xac
dinh d6 4m nhanh (KCRN-NRS120-3,
Germany); Tu lanh sau (Thermo, USA),
May HPLC (SHIMADZU Solutions for
Science); Can phan tich (Explorer,
Switzeland).

¢c. Hod chit:

06 chat chuan: cafein, C, EC, EGC,
ECG, EGCG dugc mua tor Merck-Belgium,
Thubc thir Folin — Ciocalteu (Merck,
Germany), Mudi natri cacbonat (Na;COs3)
(A.R, China), Methanol (Merck, Germany),
Acid Gallic (Merck, Germany), NaOH, Con,
Nudc cat, NaOH (A.R, China).

2.2. Phuong phap nghién ciru
a. Phuong phap nghién cuu thuc nghiém

Ap dung phuong phap nghién ciru thuc
nghiém don yéu td dé nghién ciru anh huong
cua do nho vat liéu nghién, ap suét ép va kich
thude 16 mang loc dén luong dich thu duoc,
chat rin tong s6, chat hoa tan, polyphenol
téng s6, catechin, cafein va tinh chat cam
quan. Céc thi nghiém duoc bd tri nhu sau:

Vi qua trinh nghién: kich thude 15 dia
nghién CT1: 4mm (d6 nho: 0,838); CT2:
6mm (d6 nho 0,939); CT3: 8mm (dd nho:
0,964); CT4: 10mm (do nho: 1,103); CT5:
12mm (dd nho: 1,356).

Vi qué trinh ép: ap suat ép CT1: 33,16
N/em?; CT2: 66,32 N/em?;, CT3: 132,64
N/em?; CT4: 331,61 N/em?; CT5: 663,22
N/cm?.

Véi qua trinh loc: kich thude 16 mang loc
CT1l: Sum, CT2: 45pum, CT3: 63um,
CT4:125um, dong thoi tién hanh nghién
ctru: loc bong va khong loc.

Trinh tw thwe hién: Nguyén li¢u sau khi diét
men bang phuong phip chan ¢ nhiét do
100°C v6i thoi gian 1 phut (Nguyén Thanh
Hai, 2024), duoc dua vao may nghién AS-
22 (CYF, Taiwan) dé nghién theo 5 cong
thirc trén, xac dinh d0 nhd tuong tUng.
Nguyén liéu sau khi duoc nghién & ché do
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t6i vu trong cac cong thirc nghién trén, mdi
cong thire 1y 250g bd sung 125ml nude, sau
d6 dem di ép 1dy dich. Cac chi tiéu can xac
dinh: luong dich thu duoc, cht rin tong sb,
chat hoa tan, polyphenol tong sd, catechin,
cafein va tinh chat cam quan. Dich ché sau
khi duogc ép & ché d6 toi uvu duoc dem di loc
& cac cong thire trén va xac dinh chit hoa
tan, polyphenol tong sd, catechin, cafein va
tinh chat cam quan cua dich loc.

b. Phwong phdp xdc dinh cac chi tiéu kinh
té ky thudgt:

- Do 4m cua nguyén liéu dugc xac dinh
bang cach sdy dén khdi luong khong ddi o
105°C.- Ham luong chat hoa tan dugc xac
dinh theo phuong phap Voronsov (Vi Thi
Thu va cong su, 2001)

- Ham luong polyphenol tong sé duoc
xac dinh theo phuong phap ISO 14502-1-
2005.

- Xac dinh ham lugng Cafein va Catechin
téng sb6 dugc dinh lugng theo ISO 14502-2-
2005. Trong d6, catechin tong sé duoc tinh
béng téng lugng catechin (C, EC, EGC,
EGCG, ECG) c6 trong mau cheé.

- Tinh chat cam quan ché duoc danh gia
theo TCVN 3215-79.

c. Phurong phép xir 1y s6 liéu

i S6 lidu duoc xir ly thong ké trén phan
mém Excel 2007 va SAS 9.1.

3. KET QUA NGHIEN CUU VA THAO
LUAN

3.1. Anh huwéng ciia qua trinh nghién

3.1.1 Anh hwéng ciia dp nhé ché nghién
dén lwong dich thu dwgc, ham lwong chit
rin tong sé va ham lwong chit hoa tan
ctia dich ép

Luong dich che, ham lugng chét ran téng
s& va chat hoa tan 1a cac chi tiéu khong chi
lién quan dén chat luong ché hoa tan sau nay
ma con anh huong dén hiéu sudt cia qua
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trinh, tir 6 anh hudng dén gia thanh cia san

pham.

a) Anh huéng ciia dé nho ché nghién dén

luwong dich che thu duoc

248

Anh huong ciia d6 nho che nghién dén
lugng dich ché thu dugc trén d6 thi hinh 1.

246

244

242 /
240

Lwong dich ché (ml)

238 /
236

234 Tt
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Kich thwérc 16 dia nghién (mm)

Hinh 1. Luong dich ché phu thudc vao kich thwére 16 dia nghién

Duya vao biéu do hinh 1, ta thay rang khi
giam dan kich thuéc 18 dia nghién tir 12mm
xuéng 10mm, 8mm thi lugng dich che thu
duogc tang dan va dat dén gia tri cao nhét khi
chung t6i dung dia nghién cé kich thudc 16
1a 6mm. Tuy nhién, khi ding dia nghién c6
kich thudc 16 nhé hon 6mm thi lugng dich
giam nhanh, thdm chi may thuong xuyén bi
ket. Naidu (2007) giai thich rang khi giam
kich thudc 16 dia nghién thi nguyén liéu bi

cat va vo nhé hon, dich thoat ra dé dang hon,
nhung dén mdt gidi han nao dé thi cac 10
mao quan bi bit lai, dich khé thoat ra, hi¢u
suat giam.

b) Anh hieong ciia dg nho ché nghién dén
ham lvong chat ran tong so cua dich ép

Anh huong ciia d6 nho ché nghién dén
ham lugng chat ran tong so6 cua dich ép trén
do thi hinh 2.

18.80 T

18.60

18.20 F

18.40 ¥ \

18.00 +

17.80 +

17.60 +

Ham lwong chét ran tdng sé (CK%)

17.40 T+———+—t—+—+——+—+—+—+—+—++

8 10 12 14

Kich thwoc 16 dia nghién (mm)

Hinh 2. Ham lwong chét rin tong sé phu thudc vao kich thwéc 16 dia nghién

Qua két qua thi nghiém chiing t6i nhan
thdy rang, ham luong chat rin téng sb trong
dich che tang cham khi chung t6i giam kich
thude 16 dia nghién tir 12mm xudng 10mm
va 8mm. Khi tiép tuc giam kich thuge nay
xuong 6mm, luong chat rin tong sO trong
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dich tang 1én rat nhanh, c6 nghia la dung
dich thu dugc tré nén ddm dic hon. Khi
giam kich thude 16 dia nghién, nguyén liéu
bi nén ¢ép, cit vo nhiéu hon, chiéu dai 6ng
mao dan giam, dong thoi do cha sat lam
nhiét d6 kh6i nguyén lidu ché tang 1én lam
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taing dong luong khuéch tan, giam tinh chat
ban thAm cua mang nguyén sinh chat, nhidu
cht xo bi cat nho hoa vao dich, do d6 lugng
chat ran téng sb theo dich tang 1én (Russin,
2007).

17.6 T

c) Anh huong cua do nho che nghién dén
ham luong chdt hoa tan

Anh huong cua do nho che nghién dér‘l
ham lugng chat hoa tan cta dich ép trén do
thi hinh 3.
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Hinh 3. Ham lwong chit hoa tan phu thudc vao kich thwéc 16 dia nghién

Ham luong chét hoa tan thay ddi khong
dang keé khi chung t6i chon dia nghién c6 16
sang la 12mm, 10mm, lugng chit hoa tan
trong dich che kha it. Khi chon cac dia
nghién c¢6 kich thuéc 16 nhé hon 10mm thi
ham luong chat hoa tan tang 1én dang ké va
dat gié tri cuc dai khi st dung dia nghién co
kich thude 16 1a 6mm. Nhung khi dung dia
nghién c6 kich thudc 16 4mm thi luong chat
hoa tan trong dich che thay d6i rét it, hon thé,
may nghién hay gap hién tuong ket. Weber
(2012) cho rang, khi 16 dia nghién nho di
nhiéu dén mot muc ndo d6 s& c6 hién tuong
chen ép, dong banh, ngan dich thoat ra khoi
mang nguyén sinh chét.

Nhu vy, tir két qua thi nghiém xac dinh
anh hudng cua kich thudc 16 dia nghién,

chung t6i nhan thy rang nhin chung khi
tang dan kich thudc 18 dia nghién thi lugng
dich thu dugc hay néi cach khac ning suét
tang, tuy nhién sau d6 giam dan. Khi giam
kich thudc 16 dia nghién, hai thanh phan
quan trong trong dich che la chat hoa tan
téng s6 va chat rin ting dan..

3.1.2 Anh hwong ciia dp nho ché nghién
dén tinh chdt cam quan ciia dich ép

San pham tao ra can phai duoc danh gia
cam quan xem chét luong san pham co dat
hay khong. Tinh chat cam quan cua dich ép
s& ¢6 anh huong rat 1on dén chit luong cam
quan cta ché hoa tan sau. Anh hudéng cua do
nho ché nghién dén tinh chat cam quan cia
dich ép trong bang 1.

Bang 1. Anh huwéng ciia dd nhé ché nghién dén tinh chat caim quan ciia dich ép

Cong Tinh chat cAim quan cua dich ép

thire Mau Mui Trang thai
CT1 Xanh trong Thom diu Trong, ddng nhét
CT2 Xanh trong Thom diu Trong, déng nhét
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CT3 Xanh trong Thom diu Trong, dong nhat
CT4 Xanh trong Thom diu Trong, dong nhét
CT5 Xanh Thom diu Trong, kha ddng nhét

Trong cac cong thure thi nghiém, d6 nhd
ctiia ché nghién khéng anh huéng dén tinh
chit mau, mui va trang thai cua dich chiét.
Dich ché van giit duoc trang thai dong nhat,
mau sic trong xanh, mui thom diu.

3.1.3. Anh hwéng ciia dp nhé ché
nghién dén ham lwong cafein, polyphenol
va catechin tong so ciia dich ép

Pé danh gia sdu hon vé& anh huong cua
phuong phéap diét men dén chit luong cua

dich ép, chung t61 da phan tich cac chi tiéu
v€ ham lugng cafein, polyphenol va catechin
tong so, két qua dugc trinh bay nhu sau:
a) Anh hwéng cia dé nhé ché nghién
den ham lwong cafein
Anh hudng ctia d6 nho ché nghién dén

ham lugng cafein ctia dich ép trén d6 thi hinh
4.
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0.8 +
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Ham luwgng Cafein(%CK)

Cafein
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, , __|
4 6 8 10 12 Pé&iching
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Hinh 4. Ham lwong cafein phu thudc vao kich thwéc 16 dia nghién

Két qua thi nghiém thu duoc cho thay su
thay d6i ham luong cafein dién ra twong d6i
gidng su thay d6i ham luong chét rin tong
s6 trong dich che. Khi giam kich thudc 16 dia
nghién 12mm, 10mm, 8mm, ham lugng
cafein ting chdm, ma chi dén khi giam
xubng kich thudc 6mm thi luong cafein ting
kha nhanh, tir xdp xi 0,8 1én dén gan 1,2%.
Sau d6 lugng cafein thu duoc 6n dinh, ting
khong dang ké du giam tiép do nho che
nghién.

b) Anh hwéng ciia do nhé ché nghién dén
ham lvong polyphenol

Anh huéng ctia d6 nho ché nghién dér}
ham lugng polyphenol cua dich ép trén do
thi hinh 5.

Qua két qua nghién ciru, chung toi chi
nhan thdy c6 sy thay doi dang ké luong
polyphenol trong dich che tang tur 3,22 (vt
16 12mm) 1én 4,25 (v6i 16 10mm). Tuy nhién
khi tiép tuc giam kich thudc 16 dia nghién thi
chi c6 mot chut thay doi khi chuyén tir dia
nghién c6 kich thudc 16 8mm xudng 6mm,
con lai gitta cdc mirc 6mm-4mm; 8mm-
10mm thi sy thay dbi khong déng ké, khong
¢ y nghia trong xir ly thdng ké toan hoc.
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Hinh 5. Ham lwong polyphenol phu thudc vao kich thwéc 16 dia nghién

b) Anh huong cia dé nhé ché nghién dén ham lwong catechin tong s6

Anh huong cua do nho che nghién dén ham lugng catechin cua dich ép trén dd thi hinh 6.

3.5
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3.045

3
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2
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1
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Hinh 6. Ham lirgng polyphenol phu thudc vao kich thwéc 15 dia nghién

Gidng nhu sy thay d6i luong polyphenol
khi thay d01 kich thude 16 dia nghién, luong
catechin tong sb trong dich ché ting & hai
kich thudc 16 ban dau, sau d6 gan nhu khong
tang nira ma 6n dinh ¢ mic xap xi 3,2%CK.

Tir két qua thi nghiém cho thay, khi giam
kich thudc 16 dia nghién, luong cafein,
polyphenol va catechin tong sb trong dich
ché tang 1én ¢ hai kich thudc 16 ban dau, sau
d6 luong cac chat nay 6n dinh. Néu tiép tuc
giam kich thudc thi ham luong cac chit nay
khong nhitng tang khong dang ké ma con
gdy ket may do che nghién dong banh trong
budng nghién McGhee (1974).

Dua vao cac sd liéu thu duoc, kich thude
16 dia nghién t61 uu dugc ching t6i lya chon
cho khau nghién 1a 6mm.
3.2. Anh huéng ciia qua trinh ép
3.2.1 Anh hwéng ciia dp sudt ép dén
lwong dich thu dwoc, ham lwong chat ran
tong so va ham lwong chdt hoa tan cua
dich ép
a) Anh hwéng cia ép sudt ép dén lwong dich
che thu nhan

Anh huong cua ap suét ép dén lugng dich
ch¢ thu nhan trén do thi hinh 7.
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Hinh 7. Thé tich dich ép phu thugc vio ap suit ép

Khi tién hanh thi nghiém, chiing t6i ting
dan ap suat ép tir 0 N/cm? nhan thiy rang
giai doan dau lugong dich thoat ra rAt nhanh,
ty 1 tuyén tinh v6i ap sudt ép. Khi ap suét
dat dén 66,32 N/ecm?, db thi biéu dién luong
dich thoat ra khong con la dang duong thang
nira ma chuyén sang dang duong cong véi
do dbc giam dan, lugng dich thoat ra van tiép
tuc tang khi tang ap suét ép nhung véi toc do
giam dan. Chung t6i thy rang khi tiép tuc
tang ap suat tir 331,61 1én dén 663,22 N/cm?,
luong dich thu dugc c6 tang chut it nhung
khong dang ké Jadejaand (2012) giai thich
rang khi ap sudt ¢p tang s€ tang kha nang pha
v cac té bao, thang luc lién két giita dich
bao va ba, khic phuc stc can thuy luc cua
cac ong mao dan va cua vat liéu ép, dich bao
duoc day ra. Khi ap suat dat dén cuc dai cua

may ép, lic nay qua trinh nén €p chi con la
giai doan dudi chét long con lai trong céc
mao quan, lam kho va sit ba.
b) Anh hwéng cia dp sudt ép dén ham
liwong chat rdn tong sé

Anh huong cua ap sudt ép dén ham luong
chat ran téng sb trén do thi hinh 8. Khi ting
ap sudt nén ép tr 33,16N/cm? 1én 66, 32
132,64 va 331,61N/cm2, ham lugng chét ran
tong s tang thém lan luot 1a 7%, 6% va
6,2%. Tuy nhién, néu tiép tuc tang lén dén
663,22 N/cm? thi ham luong chét rin tong sd
chi ting thém xép xi 4%. Cang vé cubi, ham
luong chat ran cang giam vi khi do cac 16
mao quan bi thit chat, dich kho thoat ra
Rastogi (2007).
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Hinh 8. Ham hrgng chét rin tong so6 phu thudc vao ap suit ép
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¢) Anh hwéng ciia dp sudt ép dén ham
luwong chat hoa tan

Anh hudng cta 4p sudt ép dén ham luong
chat ran hoa tan trén do6 thi hinh 9.

Chét hoa tan 1a mot thong s quan trong
quyét dinh dén chit luong, hiéu qua cua
khau ép. Khac véi lwong chét rin tong sé thu
duoc, ham luong chit hoa tan tang nhanh khi
chung t6i ting ap suét ép 1én trong khoang

20

tir 33,16N/cm? 1én 331,62 N/cm?. Khi tang
gip d6i ap suit 1én dén gia tri cuc dai
663,22N/cm?, lugng chit hoa tan trong dich
ché gan nhu khong tang.

Nhu vy, ap suit 331,61N/cm? 6 thé coi
1a phi hop dé thu dugc lugng 16n chat hoa
tan va chat ran tong sé phu hop véi diéu kién
lam vi¢c thong thuong.

Ham lwgng chat hoa tan (%)
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Ap lwc ép (N/cm2)

600 700

Hinh 9. Ham lwong chit hoa tan phu thudc vio ap suit ép

Két qua nghién ctru cho thiy miu san
pham dugc ép véi ap suat 33,16 N/em? ¢6
ham luwong cac chi tiéu nay 1a thip nhat.
Nhin chung trong diéu kién thuc nghiém sy
khac biét vé ham lugng chit rin tong sé va
ham luong chit hoa tan giita cdc nhom
nguyén li¢u thi nghi¢m con lai 1a khong 16n
khi tang ap sudt ép.

3.2.2 Anh hwéng ciia dp suit ép dén
tinh chit cam quan ciia dich ép

Tinh chét cam quan cta dich ép s& c6 anh
Bang 2. Anh huéng cia ap suat

hudng rat 16n dén chat luong cam quan cia
ché hoa tan sau nay. Anh hudng ctia ap suét
ép dén tinh chat cam quan cua dich ép trong
bang 2.

Két qua nghién ctru trong bang 2 cho
thdy, khi tang ap suat ép, dich che van giir
duogc trang thai trong, déng nhét, mau dich
xanh trong, mui thom diu. Do vay, tinh chét
cam quan cua dich ép khong bi anh hudng
khi thay d6i ap suét ép.

ép dén tinh chit cam quan caa dich ép

Ap sult é Tinh chit cim quan
Cong thire ?N/ mz)p
¢ Mau Mui Trang thai

CTl1 663,22 Xanh vang Thom diu Trong, ddng nhét
mém, sang

CT2 331,61 Xanh vang | Thom diu, hwong | Trong, dong nhat
mém, trong com nhe

sang
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CT3 132,64 Xanh vang, | Thom tu nhién pha | Trong, ddng nhét
trong sang huong com
CT4 66,32 Xanh trong Thom cdm, thoang | Trong, dong nhét
huong tu nhién
CT5 33,16 Xanh trong Thom tu nhién Trong, dng nhit
huong com

3.2.3 Anh hwéng ciia dp sudt ép dén ham lwong cafein, polyphenol va catechin tong

s0 cua dich ép

a) Anh huong ciia dp sudt ép dén ham lwong cafein

Anh hudng cta ap suit ép dén ham lugng cafein cta dich ép trén d6 thi hinh 10.

14

12

1

—

0.8 /
0.6

i

Ham lwong Cafein TS (%CK)

ol

0

0 100 200

300 400 500 600 700

Ap suat ép (%CK)

Hinh 10. Ham lwong cafein phu thudc vao ap suit ép

Theo két qua nghién ciru, khi ting ap
suat ép tir 33,16 N/em?> 1én dén 331,61
N/cm?, ham lugng cafein trong dich che tang
déu tir 0,82% 1én 1,15%. Tuy nhién, néu tiép
tuc ting ap sudt ép thi luong cafein nay
khong con duy tri dugc miac do ting nhu
trudc ma ting rat cham, khong dang ké.

b) Anh huéng ciia ap sudt ép dén ham
lwong polyphenol
Anh hudng cia ap suat ép dén ham
luong polyphenol cua dich €p trén hinh 11.

Tir két qua nghién ctru cho théy, trong
khoang 4p sut tir 33,16N/cm? dén 132,64
N/cm?, lugng polyphenol trong dich che
tang len rat nhanh. Sau d6, khi tiép tuc tang
ap suat tir 132,64 N/em? t6i 331,61 Nem? thi
lugong polyphenol tang cham hon khong
manh nhu ban du. Tuy nhién nhung véi ap
suat 16n hon 331,61 N/cm? thi ham luong
polyphenol trong dich ché thay d6i khong
dang ké.

Ham lwong Polyphenol (%CK)

0 100 200 300

400 500 600 700

Ap suat ép (N/cm2)

Hinh 11. Ham lwong polyphenol phu thudc vao ap suit ép
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b) Anh hwéng ciia dp sudt ép dén ham lwong catechin tong sé

Anh huong ctia ap suit ép dén ham lugng catechin cua dich ép trén hinh 12.

3.5

—

=

Ham lwong catechin (%CK)
5 IN) C
\\

05

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

Ap suat ép (N/cm2)

Hinh 12. Ham lwong catechin tong s6 phu thudc vao ap suét ép

Khi ting ap suit ép tir 33,16 lén t6i
132,64 N/cm?, chiing t6i nhan thay rang ham
luong catechin tong s6 trong dich tang rat
manh, d0 thi biéu dién giai doan nay gan nhu
1a mot dudng thang dbc. Tuy nhién khi ting
ap luc ép tir 132,64 1én 331 ,61N/cm?, luong
catechin tong s6 giam dén, va khi tang ap luc
tr 331,61 1én 663,22 N/cm?, thi lugng
catechin tong s6 gan nhu khong thay doi.

Ap suét ép cang 10n, hiéu suat tach cang
cao. Tuy nhién, trong diéu kién thuc nghiém
nay, khi ting ap suat ép tir 331,61N/cm2 Ién
663,22N/cm2 thi su khac biét cua cac chi
tiéu Cafein, PPT va catechin tong sé la
khong dang ké. Mit khac, & ap sudt cuc dai,
méy ép phai hoat dong & cong suit tdi da.

Tir két qua nghién ctru, chiing toi thiy dé
thu dugc lugng dich phu hqp trong di€u kién
cho phép, nén chon ap suat ép 331,61N/cm?.
3.3. Anh huéng ciia qua trinh loc
3.3.1. Anh hwong cua logi mang lpc dén

ham lwgng chdt ran tong so, chdt hoa
tan cua dich ép

44

Chét rin tong sb va chat hoa tan 1a hai
yéu t6 ¢6 lién quan truc tiép dén viéc lua
chon kich thudc mang loc. Viée gitr lai nhidu
nhat chat hoa tan c6 y nghia quan trong trong
viéc nang cao chit luong ciing nhu khdi
lugng cua san pham trich ly tu nguyén ligu
nghién ép, tao ra gia tri kinh té cho bot che
hoa tan. Nghién ctru anh huong cua kich
thudc mang loc chung t6i thay khi ting kich
thudc mang loc tir Spm dén 125um chét rin
tong s6 da tang tir 17,84%CK 1én 18,42%CK
va chat hoa tan ting tor 16,84%CK 1én
17,28%. Trong khi d6 dich khong loc c6 chét
ran tong s6 1a 20,06%CK va chat hoa tan 13
17,32%CK. So sanh véi viéc loc bong thi
chét ran tong s6 1a 19,35%CK va chat hoa
tan 14 17,31%CK. Anh huéng ctia loai mang
loc dén ham luong chét rin téng sb, chit hoa
tan ctia dich ép trén do thi hinh 13.

Nhu vay, voi kich thude mang loc 125um
chat hoa tan con lai twong duong viéc loc
bing bong trong phuong phap xac dinh ham
luong chat hoa tan (hinh 3.15).
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Hinh 13. Anh huwéng ciia loai mang loc dén ham lwgng chit rin tong sé va chit hoa tan

cua dich ép

3.3.2. A?nh,hu’o”'ng ciia logi mang loc dén Qua bang 3 ta thay, khong loc, tinh chat
tinh chdt cam quan cua dich ép trang thai ctia dich ép c6 phan kém hon. Loc

Tinh chit cam quan cua dich ép s& c6 anh
huong rat 16n dén chat luong cam quan cia
ché hoa tan sau ndy. Anh huéng cua loai
mang loc dén tinh chit cam quan cta dich ép

bong va loc mang khong anh hudng ro rét
dén cac tinh chat cam quan cua dich logc.
Bing mit thuong cé thé nhan thay, do trong
cua dich loc tét hon so vai khong loc.

trong bang 3.
Bang 3. Anh huéng ciia loai mang loc dén tinh chat
cam quan cua dich ép
Cong Kich thuéc 16 Tinh chit cim quan cia dich ép
thire mang (um)
Mau Mui Trang thai
CT1 5 Xanh trong Thom diu Trong, ddng nhat
CT2 45 Xanh trong Thom diu Trong, ddng nhit
CT3 63 Xanh trong Thom diu Trong, ddng nhét
CT4 125 Xanh trong Thom diu Trong, dong nhét
CTs Khong loc Xanh Thom diu Trong, kha déng nhat
CTé6 Loc bong Xanh trong Thom diu Trong, ddng nhat
3.3.3. Anh hwéng ciia logi mang loc dén Pé danh gia sau hon vé anh huong cia

ham lwong cafein, polyphenol va catechin  kich thuéc cac loai mang loc dén tinh chat
tong so cuia dich ép

cua dich ép, chung t61 da phan tich céac chi
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tiéu vé ham luong cafein, polyphenol va
catechin téng sd. Anh huong cua loai mang
loc dén ham lugng cafein, polyphenol va
catechin tong s cua dich ép trén hinh 14.

Qua hinn 14, ta théy, ham lugng
polyphenol tong s6 gidm dan voi sy gidam

kich thudc 16 mang. Tuy nhién sy giam nay
1a khong lon vé1 ham luong polyphenol tong
sO 1a 4,18%CK ¢ 125um da giam xudng
3,98%CK ¢ Sum. Ham lugng polyphenol
tong s6 & loc bong 1a 4,2% nhu vay loc ¢
kich thudc 125 pm ham lugng polyphenol
téng s6 chi nhoé hon 0,02% so véi loc bong.

4.50
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4.00

4.12

426

4.18 4.20

3.5

3.1
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2.9 3.0
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: 11} :
103 i 0.9 i

125 Khéng loc Lochéng

Hinh 14. Anh hwéng ciia loai mang loc dén ham lugng cafein, polyphenol va catechin
tong so cta dich ép

Ham luong catechin tong sb va cafein
cling c6 xu hudng giam voi sy giam cua kich
thudc 16 mang loc. Catechin tong s0 da giam
tr 3,50% CK tur dich ban dau xuong con
3,09% CK ¢ kich thudc mang loc 1,25 um
va 2,55% CK ¢ kich thudc mang loc Spm.
Tang kich thuéc 16 mang thi ham luong
cafein gitr lai dugc nhiéu hon tuy nhién su
thay doi ham lugng cafein 1a khong nhiéu.
Qua day c6 thé thay ham lugng cafein,
polyphenol va catechin tong sb bi gitr lai
trong ba loc, kich thudc 16 mang cang nho
chat ran tong s bi gitr lai cang nhiéu. Tuy
nhién, & kich thudc 16 mang 125pum ham
luong cafein, polyphenol va catechin tong sd
trong dich thu dugc nhidu nhat twong duong
v6i viée loc bang bong.

4. KET LUAN

- Khi nghién ché, lugng dich che, ham
luong chat hoa tan, cafein, polyphenol tong
sd va catechin tong s6 thay doi theo kich
thude 16 cia dia nghién. L dia nghién co
kich thuéc cang nhé thi ham lugng céc chi
tiéu tang theo. Tuy nhién, sir dung dia nghién

¢6 kich thudc 16 nhé hon 6mm thi cac chi s6
nay giam, viéc nghién bat dau gap nhiéu kho
khédn do nguyén li¢u che bi dong banh, von
cuc trong budng nghién, gdy qua tai cho may
nghién.

- Khi ép che, lugng dich che, ham luong
chat hoa tan, cafein, polyphenol tong sO va
catechin tong sd tang khi tang ap sudt nén ép.
Trong khoang tir 33,16 dén 132 ,64N/cm?,
cac chi s6 nay tang voi toc d6 rat nhanh, sau
d6 giam dan. Khi ap suat trén 600 N/cm?,
cac chi s6 nay tang khong dang ké.

- Str dung mang loc cé kich thude 125
um c6 thé ap dung trong viée loc dich che vi
cho phép giir lai chat hoa tan, ham luong cac
chat cafein, polyphenol va catechin tong s6
¢ muc do cho phép twong duong védi phuong
phap xac dinh chit hoa tan va c6 do trong
dich loc vira phai thich hop cho nudc che.

Viéc thay ddi kich thudc 16 dia nghién,
thay d6i 4p sudt ép ciing nhu thay doi kich
thudc 16 mang loc hau nhu khong anh hudng
dén tinh chat cam quan cua dich che.
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Qua trinh nghién ctru da xac dinh duoc
cac thong sb chinh trong cong doan nghién,
ép va loc thich hop dé chiét xuat dich che:
kich thuéc 16 dia nghién 1a 6mm tuong
g véi do nho: 0,838, ap suét ép phi hop
nhat 1a 331,61N/cm? Viéc sit dung mang
loc véi kich thude 16 125 pum 1a phu hop
nhung dé nang cao ning suat nén sir dung
mang loc két hop tao ap suat hut hoic day
dé nang cao hiéu qua lgc.
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THIET KE, CHE TAO MAY CHIET ROT NUGC SAM TU DONG
QUY M0 HO GIA BINH
KS. Neuyén Phiic Hai', GS.TS. Nguyén Huy Bich', ThS. Nguyén Vén Tudn Anh’,
TS. Nguyén Thanh Nghi'
TOM TAT:

Ty dong héa cong nghiép la qua trinh ting dung cdc hé thong diéu khién tién tién, nhw may
tinh, robot, va cong nghé thong tin, dé quan 1y va vdn hanh cac quy trinh san xuat, thay thé
stee lao ddng ciia con ngueoi. Nham thay thé phwong phdp chiét rét va dong nép chai thii cong
cho cac ho kinh doanh san xudt nude sam, dé tai "Thiét ké, ché tao may chiét rét nude sam
tw dong quy mo ho gia dinh" duwoc thuc hién tai ho kinh doanh nuwoc sam gia dinh tai huyén
Cho Léch, tinh Bén Tre, véi muc tiéu thiét ké, ché tao va khdo nghiém may chiét rot tu dong
6 nang sudt 200 chai/gio. Phirong phdp nghién ciru sir dung phan tich sé liéu thu thdp tie
Yéu cau thuc té dé thiét ké cdc cum chi tiét can thiét, bao gom khung mdy, co cau dan déng
bdng tdi, co cdu chiét rét, mam xoay va co cau dong ndp. Sau khi thiét ké, mdy dwoc ché tao
va tién hanh khao nghiém véi cdc chi tiéu ndng sudt, lwu leong chiét rét, cong sudt tiéu thu
dién nang va hiéu qua kinh té. Qud trinh khao nghiém do thoi gian chiét rot tirmg chai véi so
lwong 5 chai va 5 lan, cuong do dong dién tiéu thu va trong luong chai sau khi chiét rot. Két
qud khéo nghiém cho thay mdy dat nang sudt yéu cau 200 chai/gio, giam cong sikc lao dong
va givip ndng cao hiéu qua san xudt so voi phirong phdp thii céng. Mdy da dwoc dp dung tai
hé kinh doanh nuwéce gidi khdt ¢ tinh Bén Tre, véi chi phi dau tw 28 triéu dong va thoi gian thu
héi von dwoc tinh la 1 nam.

Tw khéa: may chiét rot, nude sam, k¥ thuat diéu khién tu dong, hiéu qua kinh té

DESIGN AND FABRICATION OF AN AUTOMATIC GINSENG WATER FILLING
MACHINE FOR HOUSEHOLD USE

ABSTRACT:

Industrial automation is the process of applying advanced control systems, such as computers,
robots, and information technology, to manage and operate production processes, replacing
human labor. The need for automation in the ginseng water production process was addressed
in this study, specifically by replacing the manual filling and capping method commonly used
by small businesses. An automatic ginseng water filling machine for household use was
designed, and fabricated with the objective of improving efficiency and reducing manual labor.
The research was carried out at a family-owned business in Ben Tre Province. The design
process was conducted by selecting key parameters for designing the main components,
including the machine frame, conveyor drive system, filling system, rotary disc, and capping
mechanism. A prototype was then manufactured based on the designed specifications. To
"Khoa Co khi — Cong nghé, Truong Dai hoc Nong Lam TP. HCM
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evaluate performance, an experiment was conducted for measuring the filling time for each

bottle with a set of five bottles over five trials, measuring electrical consumption, and

weighing the filled bottles for consistency assessment. The results showed that the machine

successfully achieved the target capacity of 200 bottles per hour, enhancing productivity

compared to the manual method. The economic feasibility of the machine was validated, with

a calculated payback period of one year for the investment of 28 million VND.

Keywords: automatic filling machine, capping system, ginseng water, economic feasibility

1. GIOI THIEU

Trong bdi canh thoi tiét khic nghiét, nhu
cau st dung cac loai nudc gidi khat, dac
biét 1a nudc thdo mdc nhu nude sam, tang
cao trong mua nang néng. Tuy nhién, san
xuat nudc sim & khu vyc nay van chi yéu
dwa vao phuong phap thu cong, diéu nay
gdy ra nhiéu han ché vé ning suat va chat
lugng san phém, dac bi¢t 1a trong nhiing
mua cao diém. Cac hé théng chiét rot bang
tay co thé dan dén hao hut dang ké do
khong kiém soat tot dong chay chat long,
gdy ton that va lam giam hiéu qua kinh té
[1].

Vao mua ning noéng, mot ho budn ban 1¢
v6i 700 - 800 chai mdi ngay. V&i sé luong
nay, viéc san xuat bang phuong phéap thu
cong khong thé dap ung kip nhu cau thi
truong, dic biét trong cac ngdy cao diém.
Trong khi do, viéc dau tu vao may chiét rot
cong nghiép con giap nhiéu rao can do chi
phi cao. Do d6, c6 mot xu hudng phat trién
cac hé théng chiét rot tu dong linh hoat
v6i chi phi thdp, phu hop véi cac doanh
nghiép vira va nho [1]. Dé gidi quyét vin
dé nay, tac gia da thue hién nghién ciru dé
tai «Thiét ké, ché tao may chiét rét nude

sam tw dong quy md ho gia dinh”, nham

cai tién quy trinh san xuat, giam thiéu lao
dong thu cong va tang hiéu qua kinh té cho
cac ho kinh doanh.

Tu dong héa trong san xuét 1a xu hudng
quan trong nham ning cao hiéu qua, dam
bao chat lwong san pham va giam chi phi
nhan cong [2], [3]. St dung PLC trong viéc
cai dat diéu khién ciing da duoc tmg dung
trong hé thong dong chai [4]. Viéc ap dung
tu dong hda vao cac cong doan chiét rot va
dong nap chai sé giup giam bét chi phi lao
dong, giam thoi gian san xudt va tiéu thu
dién nang, tir do tang lo1 nhuan cho cac co
sO' san xuat nude sam nho va vira. Dé tai
nay khong chi giai quyét van dé san xuét
cho cac ho kinh doanh ma con gép phan
vao su phat trién bén vitng cta nganh san
xudt nudc giai khat véi quy mo ndng ho.
2. PHUONG PHAP VA PHUONG
TIEN

2.1 Tinh to4n thiét ké

May dugc tinh toan thiét ké véi cac bod
phan chinh bao gdm bdng tdi, bom, mdm
xoay va co cau doéng ndp. Trong do, cdc
thong s6 duwoc tinh todn nhw toc do bang
tai, mam xoay; cong suat dong co bang tai,

mam xoay va co cau dong nap.
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a) Tinh todn thong so bing tdi
Chiéu dai bang tai dugc tinh theo cong
thire sau:

Lpe=nmd+nx1 (1)

(I)Trong do, L, Chiéu dai bang tai, mm;
d: Puong kinh trong bang tai, mm;
n: SO chai trén bang tai; I: Khoang cach
chai trén bang tai, mm.
Chiéu rong bang tai dugc chon vai kich
thude 16n hon duong kinh chai tor 10 —
15%. Trong khi d6, van toc bang tai duoc
tinh theo cong thirc sau:

_ 1x 1000
Vbt =

- )

Trong do, v,: Van tbe bang tai, m/s; I:
Khoang céach chai trén bang tai, mm; t
Thoi gian chiét rot va dong nép, s;

Cong suat dong co bang tai phu thudc vao
trong luwong trén bang tai va téc do bang

tai, dwoc tinh theo cong thirc sau:

1
Poe = myp * g * vy * . (3)

Trong do, P, : Cong suét bang tai, W; m,:
Trong lugng trén bang tai, N; g: Gia toc
trong truong, m/s* v, : Van tde bang tai,
m/s; n: Hiéu suét truyén dong.

b) Tinh todn va chon bom
V6i luu lugng va ap suit nho, bom dung
cho viéc chiét rét dugc chon 1a loai bom ly
tam, voi luu lwong bom dugc tinh tir thoi
gian chiét rét va dung tich yéu cau. Viéc
dinh luong theo thoi gian bom ciing da
dugc nghién ctu va img dung trong may

chiét rot dong chai [5]. Bé tinh todn cong
sudt bom can xdac dinh cét dp va luu lugng
ctia bom. Trong d6, cot ap cta bom 14 tong
ctia ton that ap suat qua dudng dng din, ton
that ap suét cuc bo, cot ap muc chénh myc
nudc va chiéu cao dng chiét rot. Hé s6 Re
va ton ap dong chay trong dudng dng duoc
tinh theo cong thure sau [6], [7]:

p * VgD
@

Re =

Trong do, Re: HE s6 Renold, 1a tiéu chuan
danh gia dong chay on dinh (laminar) hay
dong chay rdi (turbulent), 1a dong chay rdi
khi Re > 4000; p: Khéi lwong riéng cua
nude sam, kg/m’; v: Van tbc dong chay,
m/s; D: Puong kinh 6ng, m; p: Do nhét

dong hoc nudc sam, Pa.s;
_ Py vd
=1x fx* . * (5)

Trong do, AP_: Tén ap duong dng, Pa; 1:
Chiéu dai duong 6ng, m; f: Hé sb ma sat
cua dong chay; v : Van tde dong chay, m/s;
D: Puong kinh 6ng, m.

Do luu lwgng nho (D =21 mm) va chiéu dai
dng dan ngin (1= 1 m), tong ton ap dwong
ong dwoc tinh bao gom ton dp dwong ong
va ton dp cuc bd 1a 273 Pa. Ngoai ra, cot
ap muc chénh dd cao gilrta myc nudc sam
trong binh chtra va d cao ciia 6ng dan
chiét rot (h = 600 mmH,0 = 5.900 Pa).
Khi d6, céng sudt bom dwoc tinh theo cong
thiee sau [8]:

* g+ Hx Q
B=""—— (0
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Trong do, P,: Cong suat bom, W; p: Khéi
luwong riéng cua nudc sam, kg/m?; g: Gia
tc trong trudng, m/s?; H: Ap suat bom, N/
m? (Pa); Q: Luu lugng bom, m’/s; n: Hiéu
suit bom (0,75 — 0,85 dbi v6i bom ).
c) Tinh toan mam xoay

Mam xoay dugc thiét ké dang dia c6 cit
ranh dé dinh vi chai trong cong doan chiét
rot, chuyén chai sau khi chiét rot qua vi tri,
giit chai khi dong nap va chuyén chai lai
bang tai thoat ra ngoai sau khi qué trinh
duoc hoan thanh. Céng sudt déng co dan
dong mam xoay dugc tinh theo cong thirc
sau:

— Mmx* Omx (7)

Trong do, P_ : Cong sudt mam xoay, W;
M_ : M6-men mam xoay, Nm; ®_: Van
tbc goc mam xoay, rad/s; n: Hiéu suét
truyén dong khép ndi.
d) Co ciu déng nip
Co cau dong nip bao gdm 2 b phéan chinh
1a co cdu con doi va co cau xiét nap chai.
Co ciu con doi c6 nhiém vu léy nép chai,
dua vao vi tri dé co cu xiét nip tiép tuc
xiét ndp chai theo gii han mo-men da cai
dat tir két qua do luc xiét ndp chai bang
luc ké (Hinh 2). Twong tw mam xoay, cong
suat dong co clia co cau xiét nap chai phu
thudc vao mo-men xiét nap, van toc goc va
duoc tinh theo cong thir sau:
By = 2R (8)

Trong do, P_: Cong suat dong co xiét nap,
W; M _: M6-men xiét nép, Nm; o _: Van

téc goc xiét nap, rad/s; n: Hiéu suat truyén
dong khép noi.

2.2
1y s6 li¢u

B tri thi nghiém, thu thap va xir

Sau khi hoan thanh ché tao, may dugc thir
nghiém khong tai dé kiém tra hoat dong
cua may, sau d6 dugc may dugc van hanh
dé do dat va xac dinh cac thong lam viéc
cua may nhu nang Sut, cong dién tiu thy,
thoi gian chiét rot va dong nap, do dong
déu chiét rot. Tur d6, may duoc danh gia
vé tinh hiéu qua str dung trén co sd so Vi
viéc chiét rot thi cong & cac nong ho nhu
hién nay.

a) Nding sudt chiét rét mdy
Khi cho may lam viéc, ning suit may
(chai/gi®) dugc do dac va tinh toan véi sb
luong chai hoan thanh. Trong do, thoi gian
hoan thanh ctia mét chai bao gdm thoi gian
di chuyén chai trén bang tai, thoi gian chiét
rot, thoi gian mam xoay di chuyén chai dén
co cau dong nap va thoi gian di chuyén
chai ra ngoai sau khi hoan thanh. Thoi gian
cho ting cong doan nay cling dugc xac
dinh trong qua trinh khao nghi€ém. Thoi
gian hoan thanh cua chai dugc duogc xac
dinh véi bd 5 chai va véi 5 1an lap lai.

b) Céng suit tiéu thu
Cong sudt tiéu thy cua may duoc xac
dinh tu viéc do dac cong suat cac dong
co dién cua bang tdi, mam xoay, bom
va co cdu doéng nip tu dong. Gia tri
cong sudt nay ciing duoc do dac khi
khao nghiém may & ca ché d6 khong
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tai va lam viéc c6 tai. Cong suat duoc tinh
tir két qua do cuong do dong dién va hi¢u
dién thé khi cac dong co dién lam viéc,
dung Ampe ké TMT42002 (Hinh 1). Trong
khi d6, luc ké Tohnichi 60DB4-S (Hinh
2), voi sai s6 +0,1 kgf.cm, duwoc dung de
xdc dinh luc xiét ncfp chai, 1 co s& dé tinh
todn cong sudt dong co cia co cau dong
nép chai.

¢) Khéi lwong chai va d¢ dong déu

chiét rét

Hinh 1. Ampe ké

d) Pdnh gid tinh hiéu qua kinh té

Tinh hi¢u qua kinh té duoc danh gia tir viéc
so sanh chi phi chiét rot déng chai gitra sir
dung may va thu coéng. Tir cac dir liéu vé chi
phi ddu tu, ning suat may, nhan cong lao
dong, tinh hiéu qua kinh té con dugc déanh
gid v6i chi tiéu 1a thoi gian hoan vén
(payback period). Trong dd, thoi gian hoan
von duoc tinh trén co sé chi phi dau tu, loi
nhudn hang nam, bao gém: tudi tho may,

Hinh 2. Luc ké

Khéi lwong chai chiét rot duogc can trude va
sau chiét rot, dung can dién tir Time Scale
(Hinh 3), thang do: 0 — 5 kg, d0 chinh xac
0.01 g. Ttr két qua phén tich phuong sai va
d6 léch chuan, d6 dong déu chiét rot duoc
danh gia qua hé sd bién dong, duoc tinh
theo cong thurc sau:
CV = —x 100 9)

Xtb
Trong do6, CV: H¢ s6 bién dong, %; s: Do
léch chuén, g; X,,: Trong lugng chai trung
binh, g.

Timer scale

il

Hinh 3. Can dién tir

nang suat may va cho chai san pham trong
nam.

3. KET QUA VA THAO LUAN

3.1  Két qua tinh toan thiét ké

May chiét rot va dong nip chai t dong trong
nghién ctru nay duoc thiét ké vai cac cong
doan trong quy trinh bao gdm tir khau nhan
chai dén hoan thién, dugc thé hién trong
Hinh 4.

s ™ 4 A d 3
: . Bing tai van iét 16 5 Mam xoay van
Cung cap chai |—» £ . —> ClAuet rfn moe > o v
chuyén sdm vao chai hanh
\ J ~ -
{ Y y N { N
Hoan thién chai Doéng nip chai |+ Léy nip chai
\ J \ J \ J

Hinh 4. Céc céng doan trong quy trinh chiét rét va déng ndp chai t dong
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Tir nhitg yéu cdu vé nang sudt va nhiing
thong s k¥ thuat, may duoc thiét ké véi cac
bd phan chinh 1a bang tai van chuyén chai,

bd phéan chiét rot va bo phan dong nap. So
dd chu tao cua may dugc thé hién Hinh 5.

®

OlO

®

Hinh 5. So' d6 cdu tao ciia mdy chiét rét va dong ndp chai tir dong

1. Puong ong chiét rét
5. Khung bang tai

8. Mdy bom ly tam 9. Hop chira ndp

Nguyén Iy lam vigc: Khi nhan nit khoi dong,
bing tai s& chuyén chai khong vao vi trf rot
& mam xoay va khi d6 tin hiéu cam bién s&
dirng bang tai. Tai vi tri nay, cam bién quang
nhan tin higu va diéu khién mo bom dé bat
dau chiét rét. Véi luu luong bom da duogc
can chinh theo thoi gian, dé rét day 325 ml
cho mdi chai theo yéu cau, thoi gian chiét rot
duoc cai dat ¢ 3 gidy. Sau khi dugc rét déy,

chai dugc mam xoay chuyén dén vi tri dong

TAP CHi CONG NGHIEP NONG THON SO 56

6. Bdng tai va con ldan

2. Mém xoay 3. Khung mam xoay 4. Bon chira mrdc

7. Béng co truyén dong bang tdi

10. Co cdu déng nép

nép tu dong. Cam bién s& nhén tin hiéu khéi
dong bod phan dong nip, dua nip vao vi tri
nép chai, xiét chat n'Zip chai theo luc xiét
dugc cai dat. Sau khi hoan thanh déng nip,
chai dugc mam xoay tiép tuc chuyén lai

bang tai va dua ra ngoai.

Két qua tinh toan cac thong sb ky thuat cia
may v6i nang sudt lam viéc 1a 200 chai/gio,

cong sut 15 W (Bang 1).
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Bang 1. Théng s6 ky thudt ciia mdy

Stt Théng s6 Gia tri Ghi chi
1 | Kich thude (dai x rong x cao), mm | 1360 x 600 x 800
2 | Nang suét, chai/gio 200 | (= 18 giay/chai)

3 | Thé tich chai chiét rét, ml 325 (c6 thé didu chinh theo nhu ciu san
Xuét)

4 | Thoi gian chiét rot, s 3 Khéng tinh thoi gian di chuyén va thoi
gian déng nip

5 | Cong suét dién tiéu thy, kW 15W | Cong suat tong ctia cac dong co cia
may

6 | Luu lugng bom, L/phut 6,5 (=325 ml v6i thoi gian chiét rot 1a

325 ml)

3.2 Két qua khio nghi¢m

Tir két qua tinh toan thiét ké, may da duoc
ché tao va khao nghiém tai co s¢ san Xuét
nudc sam dong chai quy mé ndng ho tai
407/77 ép Vinh Ldc, xa Vinh Binh, huyén
Cho Lach, tinh Bén Tre (Hinh 6). Thi ng-

s
| s\
"

1 -

hiém duogc thuc hién véi loai chai nhua voi
dung tich chiét rot theo yéu cau la 325 ml.
Céc thong s6 do dac va tinh toan bao gom,
nang sut, cong suét tiéu thu, thoi gian cac
cong doan trong quy trinh chiét rot, dong

nap va hoan thién.

Hinh 6. May vdn hanh trong qua trinh khdo nghiém

a) Ning sudt chiét rot

Tir két qua thir nghiém, thoi gian trung binh
dé chiét rot 5 chai 14 90 gidy, do d6 nang sudt
lam viéc cua may duoc tinh 1a 200 chai/gio.
Thoi gian hoan thanh ciia mot chai bao gom
thoi gian di chuyén chai khong, thoi gian

chiét rot, thoi gian dong nip, thoi gian mam
xoay di chuyén chai vao va ra khoi co céu
dong nip. Thoi gian dugc cai dat didu khién
bang PLC, chi tiét trong Hinh 7. Tong thoi
gian hoan thanh chiét rét va déng chai 1a 18
gidy. Trong do, thoi gian chiét rot 1a 3 gidy
va vian xiét ndp chai 1a 2 gidy.
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Cam bién nhan..
Chiét rot

Ngung va chuln bi..
Mam xoay vao vi..
Cam bién nhan..

Con déi di xudbng
V&n nép

Con ddéi di 1lén
Mém xoay thoat..

0.0 0.5 1.0 1.5 2.0 2.5 3.0

Thoi gian, gidy

Hinh 7. Thoi gian cai ddt diéu khién bang PLC

b) Khéi lwong va dé dong déu chiét rét

Vi thiét ké va cai dat ban dau cho thé tich
chiét rét 1a 325 ml, két qua khao nghiém cho
thiy may lam viéc khong chi v6i dung tich
nay ma c6 thé diéu chinh tiy theo yéu cau
dbi véi co chai can chiét rét nhu 250 hay
500 ml. Tir két qua can khoi lugng 15 chai

sau chiét rot, khdi luong chai trung binh 1a
327,6 + 1,37 g (Hinh 8 va Bang 2); don vi [g]
duoc quy doi tuong tng 13 [ml] d6i véi dung
dich chiét rét 1a nudc sam trong thi nghiém
nay. Tir d6 cho thdy may c6 d6 dong déu
chiét rét cao, véi hé sd bién dong rat nho
(CV =10,42%).

Hinh 8. Khoi lwong chai chiét rot

Bang 2. Khéi lwong chai sau chiét rot

X S6 thir tu chai
Lan
1 2 3 4 5

1 328.3 330 327.6 327.5 328.5

2 330.0 325.0 327.3 327.1 327

3 329.0 326.5 326.2 326.7 327.2
Trung binh (lan do) 329.1 327.2 327.0 327.1 327.6

Trung binh va do 1éch chuin (std) 327.6 (std =1.37)
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¢) Céng sudt tiéu thu

May dugc van hanh véi cac dong co dién cua
bang tai, bom, mam xoay, va co cAu doéng
nap. Tong cong suat dién ticu thu 1a 15 W,
trong d6 cong suat dong co cua co cau con
doéi trong bo bap dong nép 1a 7,8 W, chiém
hon 50% tong cong sudt may.

d) Két qua dinh gid hi¢u qud kinh té
Co s& danh gia tinh hiéu qua kinh té cua viéc
dau tu may dugc duya trén cac sd liéu nhu chi
phi dau tu may 1a 28 triéu dong, ning suit
may 1a 200 chai/gio, thoi gian 1am viéc trong
nay, trong ndm, nhan cong lao dong va chi
phi dién nang tiéu thu. Tir sé lidu khao
nghiém, tong chi phi chiét rét dén khi hoan
thanh mot chai 1a 270 d/chai, bao gom chi
phi khdu hao may, chi phi lao dong va chi
phi dién nang tiéu thu. Trong khi d6, chi phi
chiét rot thu cong tai noi khao nghiém may
la 500 d/chai, dugc tinh tr gia thué khoan
hoan thanh chiét rét 200 chai véi gia
100.000 d. Tir 46, viéc tmg dung may chiét
rét ty dong nay da gép phan giam chi phi gan
50% so v&i chiét rét thi cong nhu hién nay.
Véi muc chi phi dau tw may 1a 28.000.000 d,
thoi gian hoan vén (payback period) duoc
tinh 13 1 ndm v&i khi may hoat dong & mirc
thap, 2 gio/ngay, i
8.000 chai/thang.

tuong Ung Vo1

4. KET LUAN

TU nhu cau thuc tién vé viéc ung dung co
gidi hoa va tir dong hoa trong quy trinh chiét
rét va dong chai nudc sim nham ting ning
suat va giam chi phi lao dong, nghién ctru
nay da thiét ké, ché tao va khao nghiém
thanh cong mot mau may chiét rét déng nép
chai tuy dong. May duoc thiét ké vai nang
56

suat dat 200 chai/gio, pht hop véi quy mo
san xudt tai cac co s& san xuat nho, dic biét
1a céc co so san xudt nude sim quy mo nong
ho. Két qua khao nghiém cho thiy may hoat
dong 6n dinh, dap tmg cic yéu cau vé chit
lugng san phém va hi¢u qua v& mat k¥ thuat.
Bén canh do6, viéc ap dung may chiét rot tu
dong da gbp phan giam 50% chi phi chiét rot
so vo1 phuong phap thu cong hién nay, tir do
tang cuong tinh canh tranh va hiéu qua kinh
té cho cac co s& san xuat nudc sim. May
chiét rét ty dong khong chi giup giam thiéu
dang ké chi phi lao d6ng ma con nang cao
chat lugng san pham nhd vao d6 chinh xac
trong viéc chiét rot va déng nip. Viéc ap
dung cong nghé nay s€ giup céc co s& san
xuit quy mo nho va vira gia ting ning sut,
giam ton tht nguyén lidu va tiét kiém chi phi
trong san xuat.
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NGHIEN CUU BONG LUC HOC CcUA MAY KEo
DUGI TAC DUNG CUA MAP MO MAT BONG

TS. Nguyén Trong Minh'

TOM TAT

Bai bdo phan tich anh huong cua tai trong thing dirng thay doi lén may kéo trong diéu
kién dia hinh rugng khong bang phang Nghién ciru dwa trén mo hinh toan hoc cho phép xdc
dinh cdc yéu té chinh anh hwéng dén sw bién dang ciia banh xe tir do lam thay déi ban kinh
dong luc hoc cua banh xe. Tai trong thang ditng tac dong lén banh xe mdy kéo anh huong
dén chuyen dong cua banh xe, tir do co thé danh gia dwoc kha ‘nang lam viéc cua may kéo
trong cdc diéu kién khdc nhau. Céac két qua dwgc trinh bay dé chitng minh dudi tai trong
thang ding anh hwong nhu thé nao dén hiéu sudt lan ciia banh xe va hiéu sudt tong the cua
mdy kéo trén cdc bé mdt khong bang phang Két ludn va khuyen nghi duoc duwa ra de 16i 1eu
hoa luc kéo cua mdy kéo banh lop, c6 tam quan trong doi véi viéc phdt trién cdc mdau mdy
néng nghiép méi va cdi thién diéu kién van hanh cia ching trén dia hinh dong ruéng khéng
bang phdng.

Tir khoa: may kéo, banh xe, map mé mit dong

STUDY ON THE DYNAMICS OF TRACTOR WHEELS UNDER THE
INFLUENCE OF FIELD SURFACE

ABSTRACT

The article analyzes the impact of varying vertical loads on tractors operating under
uneven field terrain conditions. The study is based on a mathematical model that allows the
identification of key factors influencing wheel deformation, which in turn alters the dynamic
rolling radius of the wheels. The vertical load acting on the tractor's wheels affects their
motion, thereby enabling an assessment of the tractor's performance under different
conditions. The results are presented to demonstrate how vertical loads influence wheel
rolling performance and the overall efficiency of the tractor on uneven surfaces. Conclusions
and recommendations are provided to optimize the traction of wheeled tractors, which is
crucial for the development of new agricultural machinery models and improving their
operating conditions on uneven field terrains.

Keywords: tractor, wheel, bumpy copper surface

dung chu yéu phu thude vao do cao cia cac
gd ghé, khoang cach gitra chiing va téc do di
chuyén cua may kéo. Luc tac dung 1én truc
banh xe thay doi lién tuc s& gy ra sy thay

L. PAT VANDE ‘
_Khi may kéo di chuyén trén nhirng bé mat
dong khong bang phang, cic banh xe va

cham véi chudng ngai vat, gy ra cac dao
dong theo phuong thing dimg cua khung
may. Piéu nay lam thay ddi luc tic dung lén
cac truc banh xe chu dong va bi dong, ca vé
d6 16n va hudng [1]. Bién d6 va tan sb dao
dong cua lyc tac dung theo phuong thing

'Khoa Co — Dién, Hoc vién Nong nghiép Viét Nam
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d6i bién dang theo hudng tdm cta banh xe
do d6 lam thay ddi ban kinh dong hoc cua
banh xe [2].

Trong truong hop tong quat, su thay ddi
tai trong thang dung 1én truc cua cac banh xe
chu dong va bi dong ciia may kéo mang tinh
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ngau nhién. Tuy nhién, dé 1am rd ban chét
vat ly va cac quy luat co ban cua dao dong
may kéo, ngudi ta xem xét chuyen dong cua
may keo dudi tac dong map mo mét dong
dang hinh sin [3,4]. Néu kich thudc cac map

dao dong diéu hoa. Tac dong dao dong diéu
hoa cho phép hiéu 13 ban chat vat 1y cua dao
dong cua may kéo, danh gia moi quan hé
giita cac tham s, va dua ra danh gia vé dao
dong ctia may kéo trong cac diéu kién tac

mo bang nhau khi d6 may kéo chiu tac dong dong thuan loi nhét.
II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
Xét truong hop dao dong cua may kéo twong Gmg voi banh xe bi dong cua may kéo chiu
tdc dong cuia mot kich dong tuan hoan gay ra boi bé mat gd ghe cua mat dong [5,6].
Vv

Hinh 1. So' d6 lwe va mémen tac dung 1én banh xe bi dong duéi tac dung ciia mit dong khong
bang phang
Goi Gz la tai trong dong thang dung tic dung 1én truc banh xe, G'z 1a tai trong tinh theo
phuong thang dimg, AGz 1a bién d6 thay d6i tai trong thang dimg. Khi dé, gia st sy thay doi
AGyz theo dang sin, ta c6 thé viét biéu thiic cho tai trong dong theo phuong thing ding nhu
sau:
G, =G, +AG, sin(w,,t) (1)

Trong d6: oba — tan s6 goc thay ddi cua tai trong thang ding tac dung 1én truc banh xe (rad/s);
t — thoi gian (s)
Pé banh xe may kéo co thé 1an trén dong can mot luc tac dung:
F,=F,+F, (2)

Trong do: Fr — Luc can lan cua banh xe bi dong khi tai trong thang dung tac dung 1én truc
banh xe thay doi (N); q q
Fy — luc quan tinh cta banh xe bi dong dudi tac dung cua tai trong thang ding thay doi (N).
Luc can lan cia banh xe bi dan dugc xac dinh theo biéu thirc:
F, =G, = f(G, +AG,sin(a,, 1)) (3)

Trong do: f = 2
thay doi;

- khoang cach giita diém dit lyc tac dung 1én banh xe va dudng thing dimg qua tim truc
banh xe (m);
1, - ban kinh 1an cta banh xe bi dong (m).

Luc quan tinh ctia banh xe bi dong khi di chuyén chiu tai trong théng ding duoc xac dinh
theo biéu thirc sau:
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1 o
Fo=J,— ﬁ “4)

Trong dd: Jua - mOmen quan tinh ctia banh xe bi dong (N);
% - gia tdc goc ctia banh xe bi dong.
Theo hinh 1 ta co:
=2 )
Trong do: roz - ban kinh banh xe cuia banh bi dong khi khéng bién dang (m);
A - d6 bién dang phap tuyen ctia 16p xe khi c6 tai trong thang dung thay d6i (m).

Mo dun dan hoi cua 16p xe E khong phu thude vao mirc do bién dang phap tuyén cia no,
tbc do va tai cua 16p xe, theo tai liéu tham khao [7] ta ¢6 biéu thirc sau:

P G, G +AG, sin(w,,t) (6)
i E E
Thay vao bicu thuec (5) ta co:
PR G, + AGZE sin(®, ;1) (7)

Biéu thtc (4) duoc viét lai nhu sau:

1 Dra 2
G+ AGsin(w,n)  di ®)
0z
E

F,=J,.

Khi vén toc tién cua truc banh xe 1a khong doi, gia toc géc cia banh xe phu thudc vao ban
kinh lan ctia banh xe, do do gia toc géc cua banh xe dugc viét lai nhu sau:

1
do, d(V EAG.a).V. cos(@,,t)
o a\n) T GG, s T )
z { _ G, +AG, sm(a)bdt)}
rOz
E
Trong do: V - tdc d6 tién cua truc banh xe (m/s);
E - m6 dun dan hoi cua 16p xe (N/m). 7 o
Khi d6 lyc quan tinh cia banh xe bi dong co6 thé dugc bicu dién nhu sau:
']Z:d.AG.a).V.cos(a)bdt)
F, = ; i 3 (10)
. G, +AG, sin(w,,t)
0z E
Thay céc gia tri ctia Fr va Fj vao biéu thtc (2), ta nhan dugc:
@.AGZ @,V .cos(m,,t)
F = f(G., +AG, sin(w, 1))+ —£ . (11)
[ G, +AG, sin(a)bdt)}
rOz - E
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ak
Hinh 2. So' @6 lwc va mdmen tac dung 1én banh xe chii ddng dwéi tic dung ciia mit
ddng khong bang phing
Pé phan tich dong luc hoc ctia banh xe chu dong dudi tai trong thing dimg thay dbi trén
truc banh xe, can nghién ctru cac lyc va moémen tac dong 1én banh xe chii dong trén hinh 2.
Ta c6 biéu thuc sau:

F;d:F;;_ka_F}k (12)

Trong d6: F'x - luc kéo tiép tuyén ciia banh chii dong (N);
Fi - luc can lan cua banh xe chu dong (N);
Fik - luc quan tinh trén truc banh xe chu dong (N).

Trong truong hop nay luc kéo tiép tuyén cua banh chu dong xac dinh theo biéu thirc:

F' _ Mk _ Mk
L 7, - I G, +AG, sin(w,,t) (13)
0k E

Trong d6: Mk — m6 men chu dong ctuia banh xe (Nm);
rok - ban kinh cta banh chi dong khi khong bién dang (m).

Biéu thure xac dinh Fg va Fjx cua banh xe chu dong cling tuong tu nhu véi banh xe bi dong,
do d6 biéu thirc (12) duge viét lai nhu sau:

M Joa AG, @,V .cos(w,t)
F,= — .Gy - E . 3 (14)
P Gy +AGy sin(w,,1) G, +AG, Sln(a)cdt)}
0k E Tor —
E

III. KET QUA VA THAO LUAN
Théng sé dau vao cia cac biéu thirc (11), (14) dugc tham khao tir mot mau may kéo sir
dung pho bién ¢ Viét Nam, duoc gidi thiéu trong bang 1:
Bang 1. Céc thong sé diu vao khi khio sat dao dong ciia banh xe may kéo

Théng s6 Ky hiéu Gia tri DPon vi
Tai '[I'QPg '[I’Ilh theo phuong thang dung tac Gy 5 KN
dung 1€n banh xe 7
Bién df') thgy doi tai trong thang ding tac AGy 15-2 KN
dung 1én banh xe
Van toc géc cua banh xe bi dong Mbd 25 Rad/s
Van toc goc cua banh xe chu dong Mcd 14,43 Rad/s
M6 men quén tinh cta banh xe bi dong Jod 1,5 Nm/s?
M6 men quén tinh ctia banh xe chi dong Jed 6,55 Nm/s?
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Ban kinh banh xe bi dong khi khong bién

Toz 0,41 m
dang )
Ban kinh banh xe chu dong khi khong bién o 0.71 m
dang
Van toc tieén C(Ja may }(éo A% 2-28 m/s
Mo dun dan hoi cua 16p xe E 2.10° N/m
M6 men dan dong banh xe Mk 200 Nm

Tu hinh 3 c6 thé thiy rang, dé banh xe bi dong lan duoc dudi tac dung tai trong thang dtng
thay doi, can phai tac dung 1én truc cua n6 mot luc day dao dong Fyq. Khi van téc may kéo va
d6 16n cia map mo mat dong cang 16n thi Fpa cang 16n.

2000 T T T T 2200

1900 1
2000 [

1800 1

1700 - 1800 -

1600
— 1600

=

2

= 1400 -

1500 |

Fed, N

1400 -
1300 - 1200 |

1200 -

1000 [
1100 1

1000 . . . . 800 . . . .
0 0.1 0.2 0.3 0.4 0.5 0 0.1 0.2 0.3 0.4 0.5

a b
Hinh 3. Luc tac dung 1én banh xe bi dong ciia may kéo duwéi tac dung ciia kich dong
mit dong
a—khiV=2m/s; AGz=15KN; b—khiV=28m/s; AGz=2KN

Trén hinh 4 cho thay banh xe chi dong di chuyén trén mat dong khong bing phang, luc
kéo co tinh chit dao dong mic dit mémen dan dong banh xe khong doi (Mx = 200 Nm). Luc
kéo trén banh xe chu dong cling phu thudc vao do 16n ctia van tdc may kéo va d¢ 16n ctia mép
mo mit dong.

2130 T T T T 2150
2120 ¢
2110 ¢

Z 2100
g
V’J

2090 |

2080

2070

2070 [
2060

2060 t : t : 2050 : t : :
0 0.1 0.2 0.3 0.4 0.5 0 0.1 0.2 0.3 0.4 0.5

t,s t,s
a b
Hinh 4. Luc tac dung Ién banh xe chi dong ciia may kéo dwéi tac dung cua kich dong
mit dong
a—khiV=2m/s; AGz=15KN; b—khiV=28m/s; A\Gz=2KN
Nhu vay, khi banh chu dong ciia may kéo chiu tai trong thang dung thay doi, luc kéo tiép
tuyén s€ dao dong lién tuc. Banh xe bi dong cling bi anh huong dudi tdc dung cua tai trong
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thang dimg do d6 s& c6 anh hudng dang ké dén dong luc hoc di chuyén cia banh xe va kha
nang kéo cua may kéo.

Pé lam rd tinh chit dao dong cia tai trong thang ding anh hudng dén luc can lan cta banh
xe may kéo, thi c6 thé xem banh xe lan trén mot bé mat phang khong bién dang voi ban kinh
lan thay doi.

Gia st truc banh xe dugc cb dinh tai mot diém, va bé mat déng di chuyén véi vén tde khong
ddi V4. Khi d6, véi diéu kién khong c6 su trugt, ap dung dinh ly vé md men dong luong cho
chuyén dong quay ciia banh xe, theo tai liéu [8] ta c¢6 biéu thirc:

dw 15
— = Fun (1) (13)
Trong d6: Fq - 14 lyc cua bé mit déng tac dung lén banh xe (N);
w — van toc goc clia banh xe (rad/s);

Ban kinh lan ctia xe dugc xéac dinh theo cong thirc rux(t)=ro + A, ta c6 biéu thirc sau:

o =1 (16)
rytA

Trong doé: 1o - ban kinh Ian tinh ctia banh xe (m);

) - su thay ddi ctia ban kinh ldn cua banh xe (m).

Khi d6, biéu thirc (15) mo ta chuyén dong quay ctia banh xe voi ban kinh lan thay déi, c6

thé dugc biéu dién nhu sau:

gL Ve Vo p (nx2) (17)
dt\ryx A

Do do, biéu thire cho luc duéi tac dung ctia mét duong tac dung 1én banh xe dugc xac dinh:

[J_r/i.Vd i/l.V;,iro.V;,jJ

F- (18)

(r,+ /1)3

Véi cac gia tri du 10n ciia ban kinh banh xe, sy thay doi van tdc tinh tién V4 1a khong dang
ké. Theo gia thiét nay, c6 thé chip nhan véi sai sé nho rang ¥ =0 . Khi d6, biéu thie (18) duoc
viét:

F =+ .A.J (19)

cta luc doc dudi tac dung Fa xuét hién tai
diém tlep xuc gitra banh xe va bé mit dong
c6 thé tang dang ké.

Khi may kéo hoat dong trong diéu kién
thuc té, ban kinh lan thuc té cua cic banh
chu dong va bi dong lién tuc thay ddi do su
dao dong cua khung may kéo. Su thay doi
ban kinh lan, di kém véi su xudt hién cua luc
¢ quy luat Fa, s& lam thay doi dang ké qua
trinh 1an cua banh xe méy kéo trén bé mat
déng map mo.

Tt biéu thirc (19) c¢6 thé thdy rang d6 16n
cua luc doc tac dung cua bé mat déng, Xuét
hién khi ban kinh l3n cta banh xe thay d6i,
ty 1€ thudn voi tbc do bién dang cua lép Xe,
tde do goc quay cua banh xe va mé men quan
tinh cua no.

Khi banh dan dong ctia may kéo lan, trong
gia tri cua mé men luc tlep tuyen quén tinh
ctia banh xe J ¢6 bao gdm mé men quan tinh
ctia cac bd phan trong hé truyén dong va
dong co quy vé truc dan dong. Do do, do 1on
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Khi tac dong lén dét tai trong dao dong,
kha nang chiu tai cua dat, dic biét 14 sirc can
nén, giam so voi tdc dong cua tai trong tinh
do luc ma sat giita cac hat dat giam. Diéu
nay gép phan 1am dit nén manh hon va ting
do sau cua vét banh xe do banh xe chim sau
hon vao dat, tir ¢6 1am tang lyc can lin cta
may kéo banh. Su gia ting luc can lan cua
may kéo banh s€ phu thudc vao tinh chét cua
luc tac dong, ciing nhu 4p sut va do cing
ctia 16p xe. Khi lyc can lan cia may kéo tang
1én tir d6 1am giam hiéu suét lan cta banh xe
va tong thé may kéo.

4. KET LUAN

Khi may kéo di chuyén trén cac canh
déng gb ghé, banh xe va cham voi cac
chudng ngai vat, gay ra cac dao dong doc
theo khung may kéo, va nhitng dao dong nay
lai lam thay doi tai trong trén cac tryc cua
banh chii dong va bi dong, tir d6 lam thay doi
ban kinh dong luc hoc cua xe.

Khi banh xe chu dong lan véi tai trong
thay d6i, tai diém tiép xuc cua banh xe véi
bé mat dong s& xuat hién luc theo phuong
théng ding, luc nay ty 1¢ thuan véi tdc do
bién dang, tbc do gbc cia banh xe va mo
men quan tinh cua no.

Sy tac dong cua tai trong ¢ dau doi chidu
(dao dong) 1én dat 1am giam strc can nén cua
no. Déng thoi, d§ sau cua vét banh xe tang
1én do banh xe chim sau hon vao dit, va do
do, luc can lan cua may kéo cling tang lén,
lam giam hi¢u suét 1an cta banh xe va hiéu
sut tong thé cua may kéo.

Phuong trinh c4n bang luc kéo xay dung
khi may kéo di chuyén trén mat dong mip
mo gitp cac nha san xuit may kéo c6 thé toi
uu héa lyc kéo va cai thién diéu kién van
hanh ciia may kéo trén dong rudng khong
bang phang.
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THIET KE, CHE TAO VA THU NGHIEM MAY PHUN THUGC
CHAM SOC CAY CAM

GS.TS. Nguyén Huy Bich', NCS.ThS. Pham Duy Lam’,
TS. Nguyén Van Lanh’, KS. Ngo Van Viet!

TOM TAT:

Cam sanh la mét trong nhitng cdy trong rat pho bién tai ving Dong bang Séng Ciiu Long va
Dong Nam bg. Tuy nhién, viéc co gidi héa noi chung va cham soc bao vé thuc vdt cho cdy
cam sanh noi rzeng, chu yeu van con thii céng, chua dong bé, thiéu may moc trang thiét bi
phit hop. Diéu nay dan dén chat lwong trdi khéng dong deu gid thanh san xudt cao, khé ndng
canh tranh thi truong trong khu viee va thé giGi thap Tie zen hanh nghién cuu co gioi tung khau
canh tdc trong dé khdu phun thuéc bao vé cdy trong can wu tién thiee hién. Mot mdy phun
thuéc cho cdy cam da dwoc tinh todn thiét ké, che tao va thwr nghiém. May co cau tao va
nguyén 1y lam viéc phit hop voi kich thude va yéu cau néng hoc cua vieon cam trong theo qui
hoach tai tinh Binh Dwong May diegre ché tao véi cdc chi tiét ¢é thé gla cong thudn tién, dé
dang bdo dwdng va sira chita, va kha phit hop véi diéu kién ché tao ciia céc co so co khi dia
phirong. Két qua di ché tao thanh cong may lién hop voi mdy kéo co cong suat Ién trén 30
ma lwc (HP) véi cdc théng sé chinh gom: kich thuéce may (Dai x Rong x Cao) twong ng
(3450 x 1300 x 3800 mm), Thé tich thing chira thuoc la 2 m* ; Tong cong suat trung binh cua
may khi hoat dong la 14,3 kW, Po phun xa trung binh la 13,5 m; P dong déu khi phun dat
khodng 93,1%; Luu heong phun dat gan 45 l/ph; va vdn toc gié trung binh dat 6,06 m/s.

Tir khéa: may phun thudc, cdy cam, may kéo 4 banh, may cham soc.

DESIGNING, MANUFACTURING AND TESTING THE SPRAYER FOR ORANGE
CULTIVATION
ABSTRACT:

Orange is one of the most popular tropical fruits in the Mekong Delta and South-East region
of Vietnam. However, the mechanization in which the plant protection stage for orange trees
are lower level, many stages are still mainly manual, and there are lack of suitable machinery
and equipment. This leads to the low quality, high production costs, and weak competitiveness
in the regional and world markets. Therefore, it is necessary to conduct the research on
mechanization of each stage, including the spraying of plant protection. A sprayer for orange
trees has been designed, manufactured and tested. The machine is manufactured with parts
that can be easy manufactured in some local mechanical workshops, easy to maintain and
repair. The sprayer can combine with a tractor with a capacity of more than 30 horsepower
(HP). Some main parameters of sprayer are: machine’s dimenssion (Length x Width x Height)
respectively (3450 x 1300 x 3800 mm), The volume of the pesticide tank is 2m>; The average
total power of the machine when operating is 14.3 kW; The average spray distance is 13.5 m;
The uniformity of spraying is about 93.1%, The capacity flow of spraying is nearly 45 [/min;
and the average wind speed reached to 6.06 m/s.

Keywords: spray, orange tree, four-wheel tractor, cultivation.

'Khoa Co khi — Cong nghé, truong Pai hoc Néng Lam Thanh phé HS Chi Minh
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GIOI THIEU

Viét Nam 13 qudc gia co loi thé vé khi
héu, thd nhudng cia mdt nude thudn lgi cho
phat trién nén nong nghiép nhiét ddi, trong
do co cac loai trai cay nhi¢t doi [1]. Ca nude
hién c6 khoang gan 800.000 ha cay an trai,
san lugng hon 6,5 tri¢u tAn véi nhirng loai
trai cay chil yéu nhu: dua, chudi, cam, quyt,
budi, xoai, thanh long, vai thiéu, nhan, chém
choém, su riéng [2]. Tuy nhién, san xuit cay
an trai déu dang ton tai nhiéu van dé vé
gidng, cham séc, bao quan, va xur 1y sau thu
hoach nén nang sudt va chit luong khong
cao (mau sic khong déu dep, kich c& khong
déu, vi khong dac trung...), gia thanh cao,
kha ndng canh tranh thi truong trong khu
vuc va thé giéi thap. Diéu nay dan t6i cdy an
trai nudc ta dang dung trudce thach thuc 1on
khi hoi nhap sdu véi khu vuc va thé gioi.
Hon nita, theo diéu tra khao sat ciia nhom tac
gia, trinh d¢ co gidi hoda cdy an trdi & nude
ta trong d6 c6 cdy cam con rat thap, cha yéu
la lao dong thu cong. Nhitng noi c6 dién tich
trong cdy cam twong ddi 16n nhu cac tinh
ving Pong nam bo, ving Dong bang Song
Ciru long (PBSCL) thi chi c¢6 khau 1am dét
1a co gioi héa tuong ddi hoan chinh, cac
khau con lai nhu khau x6i dat chdm séc bén
phan, phun thudc, thu hoach cho ciy cam
trong giai doan chuyén vu, tudi nudc...déu
tht cong va do vay rat cdn c6 may moc, thiét

bi dé giai quyét viéc thiéu hut cong lao dong
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va nang cao chat lugng chim séc va ning
sudt canh tac cay trong.

Viéc co gidi hda khau cham soc cay
cam n6i chung va khau phun thudc bao vé
cdy cam noi riéng doi hoi phai c6 nhiing
nghién ctru cu thé vé cac yéu té anh huong
va tac dong dén qua trinh co gii hoa bao
gdém van dé yéu cau nong hoc va dic diém
sinh truong cdy trong; van dé tdp quan canh
tac cdy trong; van dé kich thudc 16 thu; va
dia hinh vuon cdy canh tac [2]. Tai cac nudc
c6 nén nong nghiép tién tién nhu Hoa ky va
chau Au, qua trinh canh tac va thu hoach cay
an trai gan nhu da duoc co gidi héa 100%
trong d6 cac trang thiét bi may moéc bao
dudng va k¥ thuat st dung thudc bao vé thuc
vat da dat toi trinh d6 chudn hoa va hién dai.
O céac nudc Bic My, dién tich canh tac 16n
nén sir dung cac thiét bi phun lién hop véi
may kéo theo nguyén 1y khi thoi (Air Blast
Sprayer/ Air Assisted Sprayer). Cac loai
may phun hoat dong theo nguyén ly nay, hat
thudc duoc phun ra s& khong nhd ap suét
phun tir voi phun ma nhd ludng gid thoi tir
quat trén may phun s& dua thudc di xa va cao
tr 8 — 30 m. Nho vy, thuéc phun c6 thé
dugc phun cao, rat thich hop véi cac vuon
trong cdy an qua va cdy cong nghiép (hinh
1). Do vdy, ning suat, chit luong ciing nhu
hiéu qua kinh t& nganh san xuét cdy an trai

tai cac qudc gia nay rat cao [3].
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a)

b)

Hinh 1. Cic dang may phun khi thoi [4]

a) Mady phun thuéc dang thdp Airtec (Airtec Air Tower); b) Mday phun cam quyt cia OnTarget.

Tai Viét Nam, viéc co gidi hoa cay an
trai trong d6 khau phun thubc bao vé ciy
trong gan nhu phét trién tu phat tir ngudi
néng dan, chua c6 chién lugce phat trién ¢
cAp d6 nganh hay qudc gia. V& may moc
phun thudc chim séc cdy an trai nhap nodi
vao Viét Nam c6 kha nhiéu chung loai, mot
s6 loai da qua st dung (second-hand) nhap
tir Nhat Ban hodc Han Qudc va duoc ban
rong rai trén thi truong, hodc mot ) may
m&i nhap tir Trung Qudc, gia khd ré nhung
chét lugng chua cao. Mdt $6 may duoc cai
tién lap dat theo kinh nghiém ctia nong dan.
Mot s6 binh xit thude mang vai do Viét Nam
san xudt ciing dugc sir dung rong rai. Tuy
nhién hau hét cac may nhap khau hodc san
xuét trong nudc hodc tu ché déu co chung
nhuoc diém 1a chua phun dugc cho mot sb
cdy c6 chiéu cdy cao nhu cam, nhin 1ng,
x03i, va mot sb cdy an trai khic voi chat
luong phun theo yéu cau va chua lién hop

dugc véi may kéo lon dé tan dung ngudn
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dong luc may kéo trong canh tic ndng
nghiép. Theo khdo sat so b¢ tinh hinh co
gidi hoa cham sdc cay an trai véi cdy cam
sanh tai Binh Duong cua nhém tac gia vao
nam 2022 cho thay dién tich cdy cam toan
tinh hién cé trén 2.439 ha trong tong s
6.700 ha cay an trai. Tuy nhién, viéc chdm
soc bao vé€ thuc vat cho cay cam sanh chu
yéu van con thu cong, chua dong bo, thiéu
may moc trang thiét bi pht hop (hinh 2). Vi
vay, nang sudt va hiéu qua kinh té trong cay
cam sanh chua cao, chét lugng cam thép, chi
phi chiam séc tang. Khao sat cho thay chi phi
chdam sdc cay cam sanh con ¢ murc khaé cao,
béng 1/3 1¢i nhuédn thu dugc nén thu nhap
mang lai tir viéc trong cam sanh thip. Véan
dé dat ra 1a phai lam thé nao dé cay cam sanh
vira ¢6 ning suit cao, chat luong trai tot
dong thoi giam dugc chi phi cham séc,
phong trir sdu bénh dé gia tang hiéu qua kinh

te.
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Hinh 2. a) Vuon cam tai xa Thuong Téan

Vi thyc trang nhu trén, nhu cAu can ¢6
may méc phuc vu co gioi hda khau cham séc
bao vé thuc vat cho cay an trai néi chung va
cay cam ndi riéng la mot thuc té hién hitu va
rat can thiét tai nhitng viing trong cay an trai.
Bai bao trinh bay két qua tinh toan thiét ké,
ché tao va khao nghiém mot may phun thudce
lién hop voi may kéo 4 banh ding dé phun
thudc cho cdy cam c6 chiéu cao cdy hon 4

mét.

I1. Pdi twong va phwong phap nghién ciru

I1.1. Thubc bao vé thue vat: Tuy vao dic
tinh 1y hoc cua hoat chét, hodc tiy vao muc
dich su dung, thude bao vé thuc vat c6 nhiéu
dang thanh pham khac nhau. Vi cdy cam
thudc duoc dung chu yéu 1a cac dang thude
nuée gdm thude dang nhii dau; thudc dang
dung dich: khi hoa thudc vao nuédc, dung
dich nudc thude 13 mot chat 1ong dong nhét,
trong sudt; va thudc dang huyén phu (con

goi 1a thudc sira).
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b) phun thudc tu ché

I1.2. May phun thudc.

Mot may phun thude bao vé cdy cam
khi thiét ké va lam viéc can phai dam bao
yéu cau k¥ thuat sau:

- Giam ton thuwong phat trién sinh hoc
cho cdy cam, bao dam phun chit 1ong
nho hat va déu, khong c6 hat to [am hu
hai 14 cay, dam bao nghiém ngat dinh
lwong thude trén mot don vi dién tich
dé¢ thudc phu kin 1én khip cdy trong
thanh 16p mong.

- D0 phun ddng déu, bao dam phun dung
liéu lwgng va diéu chinh dugc luong
phun theo yéu cau trén mot don vi dién
tich va co néng dd dung dich ¢6 dinh
trong thoi gian lam viéc.

- €0 tinh van nang (c6 thé phuc vu cho
nhiéu loai cdy trong), ning suét cao,
diéu khién toc do dé dang, cac bo phan
chi tiét may khong bi thudc lam hu
hong khong bi an mon bai hoa chit, an

toan cho nguoi su dung.
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- Pat hi€u qua va nang sudt cao, tiét
ki¢ém duoc suc lao dong va c6 chi phi
thap nht.
I1.3 Phuong phap nghién ciru
- Phwong phap thiét ké

Ké thira cAc miu may phun thudc cho
cAy an trai hién co trén thé gidi va dua vao
két qua khao nghiém may phun thuéc OBT-
1A (Lién x06 cili) cho cay an trai nam 2022

cua nhom nghién ctu. Trén co sé cac mau
dn _ FXSxn _ mwxD3xKsxn

Q= 60 60 240
Véi F: dién tich piston (m?); S: hanh trinh

piston (m); n: s6 vong quay cua truc dong co
(v/ph); D: duong kinh piston (m); K — hé s6
ti I¢ va duoc chon tuy theo ap suét cua chét
long lam viéc va van tdc quay cua dong co.

H¢ s6 K 16n chon bom cao 4p va ¢6 sO vong

31240 X
D= Queb _ 4,25 x 3 Qb
TXKsXn T X Kg Xng

Hiéu suét n, trong khi tinh todn c6 thé chon
so bd theo luu lugng cia bom: Q < 15 m’/h
chon n,= 0,85+ 0,9; Q =15 m’/h chon n,=
0,9+ 0,95; Q > 15 m*h chon n,= 0,95+ 98.
0, : luu luong bom (m*/h); n,, : hiéu suét ; n
: 86 vong quay truc dong co (vg/ph).

- Thiét ké khung may: thiét ké khung may
dua trén cac mau may phun thudc cho vuon
cdy an qua duoc san xudt boi cong ty
Dominiak, Ba Lan. Mau may phun thudc da
duogc thir nghiém trén vuon tao rong 40 ha,
v6i luu lvong bom 1a 100 — 120 I/ph va da
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may tham khao va nhiing thong sé da c6 dé
tinh toan, Iwa chon thiét bj phu hop cho may
phun thudc cay cam.

- Thiét ké bom: tinh toan Iua chon loai bom
piston chuyén dong tinh tién c6 sin trén thi
truong. Cac kich thudc co ban cia bom
piston 13 duong kinh piston, dudng kinh can
piston, va hanh trinh piston. Luu lugng cua

bom duogc xac dinh:

(1)
quay nhd, hé s6 K, nho chon cho bom thép
ap va c6 sb6 vong quay 16n. Thong thudng K
c6 gia tri trong khoang 1,5 + 3, c6 thé lay K
< 1,5 hodc K, > 3 tuy theo diéu kién 1am viéc
cua bom [5]. Ttr cong thuc (1), ta c6 duong

kinh piston ctia bom tinh theo cong thurc:

2

dat két qua mong mudn.

- Thiét ké quat: st dung quat hudng tryc,
tinh toan theo quat may phun thudc cho
vuron cay an trai cia may OBT-1A. Uu diém
ctia loai quat nay 1a c6 ap luc thip nhung luu
luong 16n. Quat truc 6ng tao duogc ap suét
trung binh (h = 20 — 50 mmH;0). Theo tai
liéu [6] 4p suat tinh bang cot nudc hy va
bang cot khong khi hkk; hkk = 833*hn. Cong
suat 1y thuyét Pt cta quat 1a cong sudt toi
thiéu dé tao luong gid va tinh ap, gia st hiéu
suét 1a 100%.
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Q X Ap
p.. =
LT 102

3)

V1P, : cong suét 1y thuyét (kW); Ap : tinh ap (mmH,0).

Cong suét thuc té ciia quat:
Pye = :ﬂ x 100%
t

4

Véi 7, hidu sut tinh, véi 77, =10+50%. Chon 7, = 30%.

-Thiét ké bd phan di chuyén: dya trén cac
mau may da tham khao lya chon bd phan di
chuyén bang banh xe loai banh hoi quay
tron, may phun thudc duoc gin sau may kéo
bang co cau 2 diém treo [7,8].
-Thiét ké b phan truyén dong: bo phan
truyén dong 1a mot thanh phan chinh cua
may phun thudc, thuc hién nhiém vu cung
cip nang lugng cho cic bd phan khac cua
may phun lam viéc. Cong suat dé diéu khién
quat va bom cao 4p quay duogc lay tir tryc
PTO cuia may kéo truyén dong thong qua bd
truyén dai.
I1.4. Phwong phap ché tao

Céc chi tiét phd bién c6 san trén thi
truong nhu Bom cao ap; Banh xe; Khdp cac
dang; Bac dan, géi dd; Bu 16ng, dai de, vong
dém, then nam trong cac moi ghép giita cac
bd phan v6i nhau; Puly, diy dai; Voi phun;
Ong dan; Thing chira thuéc duoc mua trén
thi truong theo cac thong sb da tinh toan,
thiét ké va duoc tiéu chuén hoa.

Céc chi tiet can ché tao dugc gia cong
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riéng 1& gom khung may, co ciu treo, tryc,
quat, tAm chan, chdt xoay, chét cai, bé da,
thanh chiu luc dugce ché tao theo qui trinh
cong nghé ché tao chi tiét may gdm chuan bi
phoi, gia cong thd, gia cong tinh, cét, khoan
16, taro ren, go, chan, han, mai, son,... theo

thiét ké ban dau.

I1.5. Phuong phap khio nghiém

Pong co dién 3 pha c6 cong suat 20
HP, téc d6 vong quay 1460 vg/ph, duoc st
dung thay cho ngudn dong luc may kéo dé
thir nghiém tinh may phun thudc sau khi ché
tao. Mot sd thong sb thuc té cua may duogc
thir nghiém xac dinh gdm cong suat ctia bom
va quat; s6 vong quay cta bom va quat; van
tdc thoi gié ciia may phun; luu luong bom;
d6 phun xa; va d6 phun déu.

Vé dé phun xa duoc thuc hién theo
phuong phap st dung t& gidy A3 chua thim
nude dung bang keo dan vao mot cdy g6 co
chiéu cao 3,5 m. Khi may hoat dong di
chuyén cdy gd tir vi tri xa nht may khong

phun t61 vudng goc voi hudng nude phun ra.
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Sau d6 di chuyén tir tir vao cho dén khi thay
td gidy bi nude thim wét hét, danh dau lai vi
tri do va dung thude cudn do khoang cach tir
may phun thudc dén vi tri 3 danh dau ta biét
dugc do xa trung binh ma may phun ra.

Vé do phun déu dugc thuc nghiém
bing phuong phap ché tao mot khung sit cao
4 m, chiéu rong 2 bén 200 mm gin 20 miu

khao nghiém la khay nhya hinh chir nhat c6

-

dung tich 550 ml. Cac khay dugc gan vao
khung c6 cung goc nghiéng 20° va khoang
cach tir mau nay dén mau kia 180 mm (Hinh
3). Khi may phun hoat dong, thudc duoc
phun ra tir voi phun roi vao mau va duoc
chay xudng tui nilon théng qua cac 6ng. Sau
d6 dung can tiéu 1i can khéi lugng thude
nude cé trong thi nilon. Tién hanh thuc hién

3 1an va ghi lai két qua.

Hinh 3. Khung khao nghiém d phun dong déu

I1.6. Phwong phap xir Iy s6 liéu

S liéu thu thap duoc xir Iy bang phan
mém Excel 2016 dé tinh toan va vé cac biéu
do. Sai sb tho xuat hién do diéu kién thuc
hién hodc do so suit cia ngudi trong qua
trinh thyc hién thi nghiém. Sai s6 thd can
loai bo trong qué trinh tinh toan. Sai s6 ngau
nhién xudt hién do nhiéu yéu t6 nhu qua
trinh st dung dung cu do, cach thyc hi¢n do,
su phat trién cta khoa hoc k¥ thuat,... sai s6
ngau nhién khong loai bo dugc. Tuy nhién

bing phuong phép x4c suat ta tinh toan dugc
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anh huong cua chiing dén viéc udc luong gia
tri cua thuc nghiém. Dung phuong phap
théng ké thuc nghiém dé khur sai sd tho, ta
tinh s6 trung binh va phuong sai dé c6 dugc
dd 1éch chuén. Tién t6i danh gia dugc muc
d6 bién thién cua gia tri mang tinh thong ké.
II11. Két qua va thao luin

II1.1 Két qua thiét ké va ché tao:

1) Thiét ké md hinh may: may duoc lya
chon thiét ké theo nguyén 1y phun thudc khi
dong, dugc lién két treo voi may kéo va st

dung ngudn dong lyc nhan truyén dong tir
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truc PTO cta may kéo. PTO quay thong qua
bd truyén dai truyén chuyén dong cho bom
cao ap va quat hudéng truc. So dd nguyén ly
may phun duoc thiét ké nhu hinh 4.
Nguyén ly lam viéc: dong khoa (11) cho
bom (10) hoat dong, bom s& hut dung dich
thudc tir thing chira (3) qua ludi loc (13)
theo dudng dng dan, khi binh tich ap (5) dat

t61 ap suat phun ta mo khoa (11) thude ¢ ap
sut s& theo dudng 6ng din (6) téi voi phun
(8) s& duoc ludng gié manh do quat (7) tao
nén day thudc ra xa phu 1én mit cdy trong.
Phan thudc thira quay tro lai vé thung qua
6ng hdi vé (4). Bom (10) va quat hudng truc

(7) nhan truyén dong tir truc PTO (1) thong

.

;
B WRIARNL
w\ﬁ@m\ﬁ

qua bo truyén dai (9).

4 5 8
L
7
T U \7
A
2

Y 1 AN ="A|z/

Hinh 4. So d6 nguyén Iy may phun thudc cho cdy cam

1. Truc PTO; 2. Khdp cdc dang; 3. Thiing chita thudc; 4. Puong éng hoi vé; 5. Binh tich dp;

6. Puwong ong dan; 7. Quat; 8. Voi phun; 9. Truyén dong dai; 10. Bom cao dp; 11, 12. Khéa

an toan; 13. Luoi loc; 14. Banh xe

2) Bom cao ap: bd phan tao ap suit dé dua
chit 1ong tir thing chtra thude t6i voi phun.
Luu lugng cua bom duogc tinh toan 9, =80
I/ph = 4,8 m3/h; ap suét phun cho cac loai
cdy cao 12 20 = 25 at [7] nén chon 4p suét p
=25 at. S6 vong quay cua truc dong co dan
dong bom », =740vg/ph. Ta c6 Q = 4,8
m’/h < 15m’/h, vi vay ta chon n,= 0,85.
Bom c6 4p suét p = 25 at thudc loai bom cao
ap nén chon Ks= 3. Buong kinh piston tinh
theo (2) D = 3,78cm nén chon duong kinh
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theo tiéu chuan D = 38 mm. Hanh trinh S cta
bom duoc xac dinh theo hé sé Ks va tinh
toan dugc S = 112 mm. Cong suét cia bom
duoc xac dinh theo Iuu luong bom va ap suét
N, = p X Qvacogiatri 3,27 kW.

D¢ an toan cho bom ta chon hé so an toan la

bom

20% va chon bom c6 cong suat bom 7 HP 1a
loai ¢6 san trén thi truong.
3) Quat

Thiét ké quat hudng truc véi cac thong

s6 dua vao quat hudng truc theo may phun
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thubc OBT-1A da khiao nghiém véi cac
thong s6 tham chiéu: Vén toc trung binh
LHM phun v = 7,44 m/s; S vong quay trung
binh: n= 1961 v/ph; Budng kinh vé quat: Dq
=720 (mm) = 0,72 (m); Dién tich mat do van
tbc A =m x 1% =041 m2; Luu luong gi6
Qgo=v X A = 3,05 (m?/s). Taco: hy=750

v quat r
L [ _\J
t

Khe hér ddu céanh \

%)
— =
D
Dro

L2

a)

Quat duoc tinh toan va ché tao vai cac thong
s6 kich thudc co ban nhu sau (hinh 5):
Puong kinh rotor, Dy, = 710 mm; Pudng
kinh tréng, D¢ = 320 mm; Pudng kinh vo,
Dy = 720 mm; Goc dat chan canh f3; =
34,55°; Goc dit dau canh B, = 14,31°; Khe
hé diu canh 5 mm; Chiéu dai dng vao L; =
115 mm. Chiéu dai vo L, = 300 mm. Bén

kinh loe r = 90° S canh z = 10 canh. Canh
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mm HxO = Ap =50 mmH,0. Cong suét Iy
thuyét ctia quat hudng truc tinh theo (3) ¢
Prr = 1,5 kW; Cong suét thuc té cua quat
hudng truc theo (4) duoc Pye = 5 kW.

Sé lugng quat: 2.

b)
Hinh 5. a) Thong s kich thudc quat hudng truc va b) canh quat da ché tao

dang cong phang.

4) B6 phan truyén dong: so do truyén dong

thiét ké theo kiéu truyén dong day dai nhu

hinh 6 bao gdm banh dai 16n voi duong kinh

D2 =250 mm; banh dai nhé c6 duong kinh

D1 = 180 mm; Sé dai Z = 3; Chiéu dai dai
L = 1400 mm; Khoang cach truc a =

361 mm; Goc Om o, =168,95° ; va Luc tac

dung lén truc 7, = 989,98 N.
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3 /i
/6

Hinh 6. So do truyén dong
1. Truyén dong dai giita bom va truc PTO; 2. Bom cao dp; 3. Quat hwéng truc 1; 4. Quat
hwéng truc 2; 5. Truyén dong dai giiva hai quat; 6. Truyén dong dai gitta quat 1 va truc PTO
1.2 Két qua thir nghiém
Sau khi may duogc ché tao xong nhu hinh 7, cac thong s6 1am viéc ctia may phun thude duoc

tién hanh thyc nghiém dé xac dinh két qua va diéu chinh ché tao néu can thiét.

b)
Hinh 7. a) May thiét k& b) méay da ché tao

1) Két qua thuc nghiém xéac dinh cong suat ctia bom ap luc phun thude va hai quat theo thiét

ké dugc trinh bay & hinh 8.
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Cong suat (kW)

146 147

L] 5 - i3 " €3 —
48,4 ’”4 s, 3 T 154
‘ l ._.: ._ I_ ._.
i
0 il Ll il Ly
1 2 3 1 5

Lan do

®SBom ®Quatl =Qum2 Tong

Hinh 8. Biéu do cong suét ctia bom va 2 quat

Két qua ¢ hinh 8 cho thdy may hoat dong
dung theo cong suét thiét ké ban dau. Su
chénh léch cong suit cia bom va quat qua
cac 1an do c6 sai 1éch nho ching to hé thong
bom va quat kha 6n dinh, cong suat phit hop
v6i lién két PTO v6i may kéo co cong suét
hon 30HP. Tuy nhién & lan do thu 3, 4p sut
phun duogc ghi nhan tang 1én so véi cac 1an
khac, két qua 13 cong suat bom c6 ting 1én

50 voi cong sut bom lap dat khoang gan 4%.
Céc cong sudt nay dugc do tuong img voi sb
vong quay cua truc PTO, bom va quat trinh
bay trong bang 1 voi sé vong quay trung
binh cua truc PTO 1a 739 vg/ph, bom cao ap
la 960,7 vg/ph, va cua hai quat la 1477,4
vg/ph. Két qua khang dinh thém 1a may hoat
d6ng kha 6n dinh.

Bang 1. Két qua do s6 vong quay truc PTO, bom va quat.

Don vi: vong/phuit.

Lan do Truc PTO Bom Quat 1 Quat 2
1 740,5 962,7 1480 1478
2 745 968,5 1478,2 1476,5
3 747,9 972,3 1477,6 1477,8
4 736,6 957,5 1479 1475,4
5 725 942,5 1477,4 1473,6
Trung binh 739 960,7 1478,4 1476,3

2) Van téc gi6

Két qua thuc nghiém do van tde gié dugc
trinh bay ¢ bang 2. Van tbc gi6 trung binh
do duogc sau khi thyuc hién khdo nghi¢m may
phun thuéc 13 6,06 m/s. Tuy nhién, két qua
cho thiy van tdc gié thay d6i kha 1on tir vi
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tri mép quat phun va gidm nhanh sau khoang
cach cach quat khoang 1 mét. Vi tri xa nhat
do duoc con gid thdi trén 2,5 m/s 1a 4 mét.
Két qua trinh bay trén hinh 9. Nhu vay véi
tbc do va cong sudt quat nhu thiét ké, may
¢4 tAm thdi véi van tdc trén 2,5 m/s 1a 4 mét.
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Bang 2. Két qua do van tdc gio

i _ _ _ ‘DO’I’l Vi m/s.
Khodng cach phun (m) Lan 1 Lan 2 Lan 3 Lan 4 Lan 5

0 16,00 15,04 16,07 18,00 17,4

0,5 11,00 7,65 11,06 8,00 8,50

1 7,02 4,00 5,65 5,02 6,00

1,5 6,03 4,50 5,00 4,65 4,85

2 5,00 3,50 3,80 3,30 3,63

2,5 4,08 4,67 3,69 4,12 3,63

3 4,12 4,18 3,80 3,03 4,50

3,5 3,41 3,90 2,87 3,09 3,03

4 3,05 3,09 3,63 3,04 2,85

Trung binh 6,63 5,61 6,17 5,81 6,05
_ 20
;; 15
é 10
0

35 4

0 0.5 1 1.5 2 2.5 3
Khoang cach (m)
~e—Lan1 =e=Lan2 =-e—Lan3 Lan4 =e=Lan 5

Hinh 9. Biéu d6 thé hién van tdc gio theo khoang cach thoi

3) Luu luong bom: thyc hi¢n khao nghi€ém luu luong phun ctia bom, dung binh chtra 70 lit
nude va do dac thoi gian phun hét nude. Két qua trinh bay trén bang 3 véi luu luong trung
binh cua bom la 43 I/ph.
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Bing 3. Két qua do luu lugng bom

Lan thuc Lwgng nuwéc phun Thoi gian Luu lwgng bom
hién (lit) (s) (lit/phut)

1 70 97 433

2 70 100 42

3 70 95 44,2
Trung binh 70 97,3 43,17
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4) Khao nghiém d6 phun déu va d6 xa phun.

Céc chi tiéu phun déu va phun xa dugc khao nghiém nhu phuong phap da trinh bay. Két qua
thuc nghiém do phun déu thong qua lugng nuéce phun thu duoc ¢ 20 khay trinh bay trén bang
4. Két qua qua 3 1an khao nghiém cho thay d6 phun kha dong déu thé hién qua sy it sai léch
luu Iwgng nudc phan bo trén mdi khay tai cac vi tri khac nhau.

Bang 4. Thé tich nudc phun thu duogc tai cac mau sau khi da tinh toan trung binh.

DPon vi: ml.
STT Mau Lan 1 Lan 2 Lan 3
1 1-2 72,4 70,5 78,6
2 34 88,4 80 92,6
3 5-6 85,5 69,8 85,4
4 7-8 84,8 78,6 89,9
5 9-10 104,7 90,8 107,2
6 11-12 79,3 85 90,4
7 13- 14 91,1 96 102,9
8 15-16 86,8 75,6 89,3
9 17-18 77,4 98,3 96,6
10 19-20 80 73,8 84,6

Pé tinh % do dong déu ta chia cay khao nghiém thanh 5 khoang bang nhau va dua vao
s6 liéu Bang 4, léy trung binh 5 vi tri twong Ung va mot vi tri 1a 4 mau theo s6 thu tu tir 1 dén
10. Két qua thuc nghiém két qua duoc trinh bay ¢ bang 5.

Bang 5. Két qua % do dong déu tai 5 vi tri

Vi tri Lan 1 (ml)|Lan 2 (ml)|Lan 3 (ml) |[Trung binh (ml)
1 80,4 75,3 85,6 80,4
2 85,2 74 4 87,7 82,3
3 92 87,9 98,8 92,9
4 89 85,8 96,1 90,3
5 78,7 86,1 90,6 85,1
Trung binh X 85 81,8 91,6 86,2
Phuong sai  S* 314 424 31,1
Do 1éch chuan s 5,6 6,5 5,6
Do chénh 1éch so voi s6 trung binh 6,6% 8% 6,1% 6,9%
Do ddng déu 93,4% 92% 94%, 93,1%
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S6 liéu chi ra réng su sai lé€ch lugng
phun & cac vi tri khac nhau cua cdy trong
khong 16n va trong pham vi cho phép theo
yéu cau nong hoc. Xt Iy s6 liéu thong ké dua
vao d6 1éch chuén, cho théy do chénh léch
lwong nude so voi sé trung binh 13 6,9%. Suy
ra do dong déu cua phuong phap nay la
93,1%.

Thyc nghiém cling tién hanh khao sat
d6 phun xa nhu phuong phap da dé cép, sau
khi bd tri thi nghiém ta thu dugc d6 xa phun
trung binh 1a 13,5 m, dat yéu cu phun.

IV. Két luan

Mot may phun thude cho cdy cam di dugc
tinh toan thiét ké, ché tao va thir nghiém.
May c6 ciu tao va nguyén ly 1am viéc phu
hop véi kich thude va yéu cau nong hoc cia
vuon cam trong theo qui cach co gidi hoa,
cac chi tiét ctia may co6 thé gia cong thudn
tién. May dé dang bao dudng va sua chira,
phl hop voi diéu kién ché tao co khi dia
phuong. May duogc lién hop véi may kéo co
cong sudt trén 30 ma lyc (HP). Mot s6 thong
s6 chinh ctia may gom kich thudc may (Dai
x Rong x Cao): 3450 x 1300 x 3800 mm; Thé
tich thung chira thudc 1a 2 m?; Tong cong
sudt trung binh ctia may khi hoat dong la
14,3 kW; D0 phun xa trung binh: 13,5 m; B§
ddng déu khi phun dat khoang: 93,1%; Luu
luong phun dat gan 45 1/ph; va van toc gié
trung binh dat 6,06 m/s. Tuy nhién, may can
duoc hoan thién thém ph?m che chan bao
dam an toan khi hoat dong va can phat trién
khao nghiém ing dung cho cac vuon cay an
trai khac nhau.
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NGHIEN CUU ANH HUGNG CUA THGI GIAN NGAM U HAT NGO MANH
BEN CHAT LUGNG SOI BUN NGO

ThS. Dwong Thi Thu Hang', ThS. Nguyén Tién Khirong',
ThS. Bui My Trang', ThS. Bui Thi Minh Tam'

TOM TAT:

Ngé la mét logi ngii coc dwge sir dung phé bién tai cdc tinh mién niii phia Bdc Viét Nam. Tuy
nhién, tinh bét trong ngé khé tiéu héa khi & dang tw nhién, do dé can c6 qud trinh xir Iy trueée
khi ché bién thanh thuc phéam. Viéc ngdm i ngé manh khéng chi gitip phd vé cau tric tinh
bét, cdi thién kha ndng tiéu héa ma con anh huong trye tiép dén chat lirong soi biin ngé thanh
phdam. Nghién ciru nay nham danh gia anh hwong cia thoi gian ngdm 1 ngd manh dén cdc
tinh chat 1y héa ciia nguyén liéu va chat lwong soi bin ngé. Thi nghiém dwoc thue hién bang
cach ngdm ngé manh & nhiét dé phong (25°C) trong thoi gian 1én dén 18 gio, theo doi cdc
thay déi vé pH ciia dich ngam, dé am va ham lwong amylopectin ciia hat ngé manh tai cdc
méc thoi gian 6, 9, 12 va 18 gio. Két qua cho thdy, dé pH cua dich ngdm giém tir 6,18 xuéng
4,03, do am cua hat ngé manh ting gan gdp 3 lan tir 11,78% (madu doi chirng) lén 33,30%,
trong khi ham lwong amylopectin giam dan theo thoi gian ngam. Két qua nghién ciru chi ra
rang thoi gian ngdm u 12 gio ¢ nhiét d¢ phong 1a t6i wu dé tao ra soi bin ngé ¢é chat lwong
tot nhat.

Twr khoa: ngdm u, thoi gian ngdm u, ngd manh, bin ngd

STUDY ON THE IMPACT OF THE SOAKING TIME OF PARTICLE CORN
KERNELS ON THE QUALITY OF CORN NOODLE

ABSTRACT:

Corn is one of the most commonly used in the northern mountainous of Vietnam. However,
the starch in corn is difficult to digest in its natural form, requiring pre-processing before
being used as a food ingredient. The soaking and fermenting process of particle Corn kernels
not only helps break down the starch structure and enhance digestibility but also directly
affects the quality of corn vermicelli. This study aims to evaluate the impact of soaking time
on the physicochemical properties of particle Corn kernels and the quality of corn vermicelli.
The experiment was conducted by soaking particle Corn kernels at room temperature (25°C)
for up to 18 hours, monitoring changes in the pH of the soaking solution, moisture content,
and amylopectin content of particle Corn kernels at soaking intervals of 6, 9, 12, and 18
hours. The results showed that the pH of the soaking solution decreased from 6.18 to 4.03,

'Vién Co dién Nong nghiép va Cong nghé sau thu hoach
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the moisture content of particle Corn kernels nearly tripled from 11.78% (control sample) to

33.30%, while amylopectin content gradually decreased over time.

The study concluded that a soaking time of 12 hours at room temperature is optimal for

producing high-quality corn vermicelli.

Keywords: Soaking, soaking time, particle Corn kernels, corn vermicelli

1. PAT VAN PE

Ngb 13 mot loai ngii cdc quan trong
trén thé gidi, dung thir ba sau lua mi va lta
gao. Hat ng6 duoc cAu tao tir 3 thanh phén
chinh la vo hat, ndi nhli va phéi. Trong do,
no6i nhii chiém ham luong cao nhat va ciing
1a thanh phan quan trong (chtta 77-78% tinh
bot) duoc sir dung trong ché bién thanh cac
dang thuc phém nhu: bin mién kho, san xuét
bia rugu, stra ng6 [1].

Céc cong trinh nghién ctru trén thé gisi
da chting minh rang, xir ly ngdm @ vé ban
chat 1 qua trinh 1én men tu nhién. Khi ngdm
U, & cac diéu kién nhat dinh, cac vi sinh vat
s€ hoat dong lam giam pH dich nudc ngam,
tang d6 4m cua hat ngdm va phan ct, bién
dbi tinh chat cua tinh bot [2], ddng thoi 1am
tang ham lugng vitamin B trong bt ngd [3].

Khi nghién ctru vé thoi gian ngdm 1 ngd
manh tac gia Shao Hong (2014) [4] chi ra
rang qua trinh 1én men lam tang do hut nudc
tir 45,89% 1én 48,93% va giam ty 1& thit
thoat tir 8,01% xudng 4,31%. Viéc kéo dai
thoi gian 1én men, do cing, do dai va do két
dinh ctia sgi mi dugc cai thi¢n. Khi thoi gian
1én men 1a 12 gid, nhitng chi tiéu trén dat gia
tri toi da. Ngoai ra, qua trinh 1én men con ¢6
cai thién mau sic ciia san pham.

R.D. Waniska (1999) [5] da nghién ctru
tac dong clia qua trinh xtr Iy nhiét 4m va viée
bd sung natri metabisunfit (v6i ndng do tir 0

80

dén 1000 ppm) 1én chit lugng san pham
dang soi duoc ché bién tir bot ngd. Trong
nghién ctru nay, bot ngd dugce tron voi nudc
dé dat do am tir 35% dén 40%, dong thoi bo
sung thém mudi an va natri metabisunfit.
Sau d6, hon hop nay duoc xir ly & nhiét do
tir 90°C dén 95°C trong khoang thoi gian 2-
3 phut trudc khi dua vao ép dinh hinh. San
pham sau khi ép dugc cit thanh timg doan
c6 chiéu dai 25 cm, sau d6 sy kho trong 48
gio. Két qua nghién cru cho thdy rang, khi
¢p ¢ nhiét do trén 40°C, co su tuong tac gilra
protein trong ngd va natri metabisunfit, dan
dén qua trinh tao gel. DPiéu nay cho thiy vai
trd quan trong cua nhi¢t d¢ va cac phu gia
trong viéc cai thién két cAu va chat lugng san
pham soi tir ngo.
Céc dac tinh ctia nguyén lidu sé thay doi
trong cac diéu kién ngam U khac nhau, dac
biét 1a thoi gian ngam. Xudt phat tir thuc té
d6 viéc tién hanh “nghién ctru anh hudng
ctia thoi gian ngam U dén chit lugng cua soi
bun ngd 14 rat can thiét.”
2. Nguyén vat liéu va Phwong phap
nghién ciru
2.1. Nguyén vat li¢u
Gibéng ngd VNI10 (gidng ngd lai do vién
nghién ciru ngd tao ra) mua vu 2023 trong
tai huyén Pinh Lap, tinh Lang Son dugc sur

dung trong nghién curu nay.
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Hat ng6 c6 do am w=11,5%, hat déu, chic,
mau vang dep va khong bi sau mot.

trude khi ngdm @ ngd hat duoc loai bo phan
vo lua va phoi trén thiét bi tach vo, bé manh
chuyén dung

- Céc thiét bi sir dung: Can k¥ thuat, Thiét bi
do pH, may xac dinh d6 am, thiét bi do
quang phd, thiét bi do cau truc. ..

2.2. Phuwong phap nghién ciru

2.2.1. Phuong phdp bé tri thi nghiém

2.2.1.1. Anh huéng cia thoi gian ngdm u
dén chat lwong ngé manh

Hat ngd manh dugc ngadm u ¢ nhiét o phong
(25°C), véi ty 18 ngd manh/nude=1/5. Tién
hanh phén tich xac dinh cac chi tidu chat
luong cta ngd manh sau cac khoang thoi
gian 0 gio(mau doi chimg); 6 gio, 9 gio, 12
gio va 18 gio

Cdc chi tiéu phan tich:

pH dich ngam; d6 Am cua ngd manh, %; va

ham lugng amilopectin, %.

2.2.1.2. Anh huéng ciia thoi gian ngdam it ngé manh dén chat lwong soi biin ngé

Quy trinh ché bién biin ngé

Ngo hat™ > so ché (tach v6 va phoi) — > ngdm t (Lén men) * nghién nho —

Phdi tron, nhao bot —» gia nhi¢t —» Tao soi —» Lam kho— bao géi —»

bdo quan

Céac mau hat ngd manh c6 cung khéi luong
(m=5 kg/miu) duoc ngdm U & nhiét do
phong (25°C) v6i ty 1€ ngd manh /nude = 1/5
& cac khoang thoi gian khao sat 0 giod(mau
d6i chimg); 6 gio, 9 gid, 12 gio va 18 gio.
Sau thoi gian trén, cac mauduoc nghién nho
va phéi tron voi gao ty 16 20%, cac hdn hop
thu dugc dua di ép dun tao sgi bun ngo.
Thanh phém tao ra dugc phoi hodc séy kho
dén d6 am 10 -12%. Tién hanh danh gia chat
luong cua sgi bun ngd sau lam kho.

Cdc chi tiéu danh gia:

Do hap thy nude(%), do cimg(g), do dai(g),
dd bam dinh (mJ)

2.2.2. Phuong phap phan tich

TAP CHi CONG NGHIEP NONG THON SO 56

- X4c dinh pH cua dung dich duogc xac dinh
bang méay do pH (Inolab, Pirc)

- X4c dinh do 4m cua ngd manh dugc xac
dinh bing phuong phap sdy dén khdi lugng
khong d6i bang may do d6 am HC 103
Mettler Toledo

- Xéc dinh ham lugng amilopectin: Po bang
phuong phap quang phd

- Xac dinh @6 hép thu nude cia sgi bun ngd
bang phuong phap niu[6]

Soi biin ngd dugc cat thanh doan c6 chiéu
dai khoang 4cm. Liy 25g soi bun ngd nau
v&i 250ml nude s6i, sau d6 vt ra va dé réo
trong 5 phut, tinh d6 hip thu nudc cia soi

bun ngd sau khi can tinh theo cong thure sau:
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Do hap thu nudc cua soi bun ngd (%) =
(G,-G).100/G
Trong do:

G Khéi lwong bin ngd da nau, g.

G: Khoi lugng bin ngd trude khi
nau, g.
- Xac dinh cau trac(do cing, do dai va do
bam dinh) cua sgi bun ngd theo TPA bang
may phan tich ciu tric (CTX- Brookfield,
hoa ky)[7]. Cac thong sb: toc do trudc
kiém tra 2.0mm/s; khi kiém tra 0,8mm/s;
sau kiém tra 0,8mm/s
2.2.3. Phwong phdp xit Iy s6 liéu

S6 ligu dugc xir Iy boéi phan mém
SPSS 18, st dung phan tich phuong sai
mot chiéu va cac thir nghiém da pham vi
Duncan. Su khéac biét dang ké duoc xac
dinh tai p <0,05. S6 lidu trong thi nghiém
dugc trinh bay dudi dang trung binh (Mean)
+ Sai s6 chuan (SE).
3. Két qua nghién ciru va thio luin
3.1 Anh huéng ciia théi gian ngim u dén
chit hrong ngd manh
Két qua nghién ctru anh hudng cua thoi
gian ngam U dén chét lugng ngd manh sau
ngam 0 duoc thé hién trén bang 1 va hinh
1.1
+ V¢ chi tiéu pH dich c¢6 ngam u: pH c¢6
su giam dan theo thoi gian ngam . pH c6
gia tri 6,2 (thoi diém bat dau ngam), giam

xubng 6,0 (sau 6 gio), tiép dén 5,4 (sau 12
gid) va 4,0 (sau 18 gio). Nhu vay, c6 thé
thdy trong thodi gian ngim U c6 hoat dong
lén men tu nhién lam sinh ra cac axit hiru
co va cac axit nay s€ lam giam pH cua dich
nudc ngam.

+ Vé chi tiéu d6 am ngd manh ngam 1: do
am ngd manh tang trong qua trinh ngam 1.
Cu thé trudc ngam 1, do am dat 11,5% va
sau 6 gio ngam u dat khoang 33,0%; sau 12
gio dat 33,35% va sau 18 gio dat 33,677%.
Nhu vay, c¢6 thé nhan thay trong qua trinh
ngim 1, cac manh ngd tiép tuc hut nudc,
truong néd va ting am. Sau khoang 6 gio,
vé co ban ngdé manh di dat dén trang thai
bdo hoa nén d6 am co tang theo thoi gian
nhung ting rat cham.

+ Vé ham lugng amylopectin ctia cic mau
ngd manh sau ngadm U: sau ngdm U ham
lugng amylopectin giam dan theo thoi gian
ngam. V& ban chét cdu trac amylopectin
phan nhanh tao nén sy lién két chit ché
theo cau tric dan xen. Do vay, amylopectin
kho bi nghién nat hoan toan va can ding
nhiét d0 cao va thoi gian dai dé hoa tan
vao dung dich. Pbi voi nghién ciu nay,
thoi gian ngdm 0 ham luong giam c6 thé
do hoat dong cua vi sinh vat trong qua
trinh 1én men lam phan cat mot phan nho
amylopectin.

Bang 1: Anh hwéng cua thoi gian ngdm  dén chat lwong ngé manh

Mau ngam 1 sau thoi gian(gio)

TT

Mau Pbi

Chi ti€u danh | chiing 0 gio

gia (truéc  ngam 6
)

9 12 18
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pH  dich

ngam

6,240,025

6,0+0,046

5,840,085

5,4+0,104

4,0+0,042

bd am ngd

manh, %

11,5+0,357

33,140,035

33,3+0,15

33,7+0,172

33,7+0,197

Amilopectin
ng6 manh, %
ck

Hinh anh

46,78+0,015

41,7240,025

41,69+0,066

41,66+0,101

41,62+0,061

pH dich ngam

o

o

5

10

15

Thoi gian ngam u, gio

20

Hinh 1.1: Bién doi pH dich nwéc ngam trong qud trinh ngdm 1

3.2. Anh huéng cia thoi gian ngdm @ dén chét lwong s¢i bin ngd

3.2.1. Anh huong cia thoi gian ngdm 1 dén do hap thu nude cia soi biin ngd

Két qua dugc thé hién & bang 2

Bdng 2. Anh hwéng ciia thoi gian ngam 1 dén do hdp thu nude ciia soi bin ngé

Chi tidu dénh gia

Thoi gian ngdm u, gio

6

9

12

18

Do hap thu nude

(hoan nguyén), %

95,440,551

114,7+4,163

203,7+2,309

234,464

TAP CHi CONG NGHIEP NONG THON SO 56
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Hinh anh

{l

m

300.0

250.0

200.0

150.0

P hap thu nwéc,%

100.0

50.0

6h 9h
0.0

12h

Thoi gian ngam 1, gio

Hinh 1.2: D hdp thu nude cia soi biin ngd sau cdc thoi gian ngdm 1, %

Vé d6 hap thu nudc (%) clia soi bun ngd: gia
tri hap thu nudc cia bin ngd c6 gia tri dat
khoang tir 95.4% - 234%. Do hap thu nude
ctia soi bun ngd lién quan dén d6 xdp va tinh
“wa nuwdc” cua cac thanh phan dinh dudng.
bo hép thu nudc cao nhdt & mau bun ngo
dugc ngdm U sau 18 gio ¢o gia tri 234% va
thap nhat & mau ngam 1 sau 6 gio 95%. Nhu

véy, thoi gian ngdm c¢6 anh huong dén kha
nang hap thu nudc. Thoi gian ngdm dai c6
thé 1am tang qua trinh 1én men ty nhién va
lam cho sgi bun xdp hon ciing nhu ¢ cac
thanh ph?ln ua nudc duge tao thanh do qua
trinh cit mach dé tao thanh cac mach nhé
hon.

3.2.2. Anh huong cua thoi gian ngam u dén cau truc cua soi bun ngo

Bang 3: Anh hwéng cia thoi gian ngam G dén cau tric cia s¢i bin ngo

oy . Thoi gian ngadm u, gio
TT | Chi tiéu danh gia
6 9 12 18

o 5053,3+40,4 | 5515,6+14,01 | 5698,6+7,767 | 5477,3+35,92
1| Do cung, g

o 3893+31,1 4133,3+48,5 | 4362,3+120,3 | 4389,7+35,9
2 Do dai, g

) 0,515+0,002 | 0,622+0,01 0,839+0,022 1,218+0,006

3 D6 bam dinh, mJ
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Tir két qua cta hinh 1.3 va bang 3 c6 thé thay
rang khi thoi gian ngdm  kéo dai do cimg,
do dai va do bam dinh ctia bun ngo6 co xu
huéng ting roi giam dan va dat cuc dai ¢ 12
gid ngdm U véi cac gia tri tir 5053,3g dén
5698,6g. Nguyén nhén c6 thé 1a do qua trinh
1én men lam ham lugng amylose tang 1én va
lam gidm muc d¢ trung hop, c¢b 1gi cho lién
két ngang amylose. Nhiing thay dbi giita
chudi phan nhanh va amyloza 13 thuan loi

hon dé tao thanh mot loai gel manh hon va

5800.0
5600.0
5400.0
5200.0
5000.0

b§ cing, g

4800.0

tang do cung va do dai cua soi bun ngo.
Tuong tu, d6 dai cua sgi bun ngd cd gia tri
tir 3893g dén 4389,7g va d6 dinh bé mat tir
0,5115 mJ dén 1,218 mJ(trong dé gié tri cao
nhit trong tng v6i miu ngadm U sau 18 gid
va thap nht 1a mau ngam 0 sau 6 gio).

Viéc kéo dai thoi gian ngdm u (1én men), do
cung, do dai va do dan hdi cta soi bun ngod
cling dugc cai thién. Khi thoi gian 1én men
1a 12 gid, nhitng chi tiéu trén dat gia tri ti
da.

4600.0
6 gi

9 gi

12 giv 18 gior

Thoi gian ngdm G, gio

Hinh 1.3: D¢ citng cua soi bun ngé sau cdc thoi gian ngam u, g

4600
4400
4200
4000
3800
3600

Do dai, g

3400

6 gio 9 gioy

12gi6 18 gior

Thoi gian ngam u, gio

Hinh 1.4: D¢ dai cua soi bun ngo sau cdc thoi gian ngam u, g
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1.6
14
1.2
H
£ 1
*g 0.8
,g 0.6
_g 04
| 0.2
- 0
o)

6 gio 9 gioy

12 giv 18 giov

Thoi gian ngam u, gio

Hinh 1.5: D¢ dinh bé mdt cua soi bun ngé sau cac thoi gian ngam u, mJ

4. Két luin

Qué trinh ngdm U hat ngd manh c6 anh
huong dang ké dén chat lugng soi bun ngd.
Trong qué trinh nay, pH dich ngdm gidm tur
6,2 xuéng 4,0, ching to c6 su lén men tu
nhién xay ra. Do 4m cua hat ngd ting tur
11,5% 1én 33,7%, cao hon gap ba lan, trong
khi ham luong amylopectin giam dan theo
thoi gian ngdm, cho thay tinh bot bi phan cit
trong qua trinh 1én men.

o Qua trinh khao sat vé chat luong soi bin
ngd v6i thoi gian ngdm 1 khac nhau cho thy
thoi gian ngdm U 12 gio da tdi wu hoa cac
dac tinh co ly cua s¢i bun, vdi d cing dat
5698,6g, d6 dai 12 4362,3g va d6 dinh bé mat
12 0,839mJ. Do d6, thoi gian ngam u tot nhét
1a 12 gid ¢ nhiét d6 phong (25°C) dé dam
bao chét luong soi bun ngod dat muc tot nhat.
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THONG BAO S0 1

HOI NGHI KHOA HOC CONG NGHE BAO QUAN,

CHE BIEN NONG LAM THUY SAN

VA CO GIG1 HOA NONG NGHIEP TOAN QUOC NAM 2025

Nhadm nang cao nang luc nghién ctu, dao tao, chuyén giao
cong nghé, san xuat kinh doanh, thuong mai héa san pham
+ khoa hoc trong céc linh vuc cong nghiép thuc pham, sinh hoc
va ky thuat co khi, gép phan thuc hién thanh céong “Chién lugc
phét trién co gidi héa ndng nghiép va ché bién néng lam thay
san dén nam 2030” theo Quyét dinh s6 858/QP -TTg ngay
20/7/2022 va “Ké hoach hanh déng quéc gia chuyén déi hé
théng luong thuc thuc phdm minh bach, trach nhiém va bén
virng & Viét Nam dén nam 2030” theo Quyét dinh s6 300/QD -
TTg ngay 28/03/2023 cua Thu tudng chinh phd. B6 Nong
nghiép va Méi truong giao Vién Co dién néng nghiép va Cong
nghé sau thu hoach (VIAEP) chu tri phéi hop cung Hoi Khoa
hoc va Céng nghé luong thuc thuc pham Viét Nam (VAFoST)
va Hoi Co khi nong nghiép Viét Nam (VSAGE) t6 chirc Hoi nghi
Khoa hoc cong nghé bao quan, ché bién néng lam thuy san va
co gidi héa néng nghiép toan quéc nam 2025. Chu dé cua hoi
nghi: Nang cao chat lugng, hiéu qua, giam that thoat va lang
phi luvong thuc thuc phdm, cu thé nhu sau:

CHUONG TRINH CHINH *?
CUA HOI NGH]

Budi sang: Phién toan thé quy mé 500 dai biéu
Budi chiéu: 04 hoi thao chuyén dé

Trinh dién va gi6i thiéu san pham: Du kién 20 - 25
gian hang

THO1 GIAN TG CHU'C HOINGHI
Théng 9/2025 (du kién ngay 10 - 15)

PIA PIEM TO CHU'C HOI NGHI
Trung tdm Ho6i nghi quéc gia -
Pudng Pham Hung, P. Mé Tri, Quan
Nam Tur Liém, TP. Ha Noi.

CAC CHUYEN PE KHOA HOC
CUA HOINGHI

e So ché bao quan néng san
thuc phdm

¢ Ché bién néng lam thuy san

¢ Sinh hoc thuc pham, dé uéng

e Co gi¢i héa nong nghiép
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BAN T0 CHU'C HOI NGHI

1. PGS.TS. Pham Anh Tuén - Vién trudng VIAEP - Truong ban

2. PGS.TS. Nguyén Duy Lam - Chu tich hoi VAFoST - Phé ban
T3 KS.‘_Nguyén Ngoc Khanh - Chu tich héi VSAGE - Pho ban

4. PGS.TS. Chu Van Thién - Ph6 chu tich hoi VSAGE - Uy vien

5.GS.TS. Ngo Xuan Binh - Phé chui tich hai VAFoST - Uy vién

6. PGS.TS. Lé Thi Héng Anh - Phé chu tich hoi VAFoST - Uy vién

7.Ths. Ta Quang Hoa - Phé chu tich hoi VAFoST - Uy vién

8. Ths. Pinh Thi Tém - Phé vién truang VIAEP - Uy vien

9. TS. Nguyén Burc Long - Phé vien trudng VIAEP - Uy vién

10. TS. Nguyén Brc Tién - Phé vien trudng VIAEP - Uy vién

-
p—

11-
Hmmi R

] ]

1. GS.TSKH. Luu Duén
2.GS.TS. Pham Van Thiém
3. GS.TS. Hoang Binh Hoa
4.PGS.TS. Ngo Tién Hién
5.GS.TS. Nguyén Hay

6. GS.TS. Pham Van Chuong

u

TIEU BAN 1: SO' CHE BAO QUAN NONG SAN
THUC PHAM

1. PGS.TS. Lé Thi Hong Anh - Trudng Dai hoc Cong Thuong
TP. HCM - Truéng tiéu ban

2. PGS.TS. Hoang Thi Lé H&ng - Vién Nghién ctiru Rau qua -
Ph tiéu ban

3. PGS.TS. H6 Phui Ha - Truong Héa va Khoa hoc Su séng -
Dai hoc Bach khoa Ha Noéi - Phd tiéu ban

4. PGS.TS. Nguyén Thi Bich Thuy - Hoc vién Néng nghiép
VN - Ph¢ tiéu ban

5. TS. Lé buc Thong - Vién Co dién NN & CN STH - Thu ky
khoa hoc

TIEU BAN 2: CHE BIEN NONG LAM
THUY SAN

1. PGS.TS. Pham Anh Tuan - Vién Co dién NN & CN
STH - Truédng tiéu ban

2. PGS.TS. Bui Quang Thuat - Vién Cong nghiép thuc
pham - Phé tiéu ban

3. PGS.TS. Nguyén Hoang Anh - Hoc vién Néng
nghiép VN - Phé tiéu ban

4. PGS.TS. Tran Thanh Truc - Trudng Pai hoc Can
Tho - Phé tiéu ban

5.TS. Lé Ha Hai - Vién co dién NN & CN STH - Thu ky
khoa hoc

TAP CHi CONG NGHIEP NONG THON SO 56
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TIEU BAN 3: SINH HOC THU'C PHAM VA
PO UONG

1. GS.TS. Ngo Xuan Binh - H6i KHCN LTTP VN - Trudng
tiéu ban

2. PGS.TS. Chu Ky Son - Truong Hoéa va Khoa hoc Su
séng - Pai hoc Bach khoa Ha Nbi - Phé tiéu ban

3. TS. Nguyén Duc Tién - Vién Co dién NN & CN STH -
Phé tiéu ban

4. PGS. TS. Lai Quéc Pat - Pai hoc Bach khoa TP HCM -
Phd tiéu ban

5. PGS.TS. Cung T6 Quynh - Trudng Hoa va Khoa hoc
Su song - Dai hoc Bach khoa Ha Noi - Thu ky khoa hoc

TIEU BAN 5: PHAT TRIEN DOANH NGHIEP
VA DPOIMG1SANG TAO

. 1. Ths. Ta Quang Hoa - Phé chu tich hoi VAFoST -

90

Trudéng tiéu ban

2. KS. Nguyén Van Hoang - Cong ty c6 phan Co khi Vina
Nha Trang - Phé tiéu ban

3. KS. Lé Van Héng - Cong ty c6 phan Ba Hai - Pha Yén -
Phd tiéu ban

4. Ths. Nguyén Thi Lan Huong - Coéng ty cé phan
SX&XNK Viét Phuc - Phé tiéu ban

5. TS. D5 Hiru Luong - Cong ty c6 phan Cong nghé
pham Ba Binh (BFC) - Uy vién thu ky

k) ~n [
HOG GUA HOI NGHI VA
W S . 2 =
THE LE VIET BAI
e Tap chi Néng nghiép va Mai truong (Tap chi
NN&PTNT trudc 01/3/2025)

e Tap chi Cong nghiép néng thén
¢ Ky yéu “Séach Vang san phdam KHCN 2025”

(xem tai liéu hudng dan kem theo)

TIEU BAN 4: CO GIG1 HOA NONG NGHIEP

1.PGS.TS. Chu Van Thién - H6i Co khi nong nghiép VN
- Trudng tiéu ban

2. GS.TS. Nguyén Huy Bich - Truong Pai hoc Néng
Lam TP. HCM - Phé tiéu ban

3. PGS. TS. Nguyén Binh Tung - Vién nghién ctru thiét
ké ché tao may nong nghiép - Phé tiéu ban

4.TS. Nguyén Burc Long - Vién Co dién NN & CN STH
- Phé tiéu ban

5.TS. bau Thé Nhu - Vién Co dién NN & CN STH - Thu
ky khoa hoc

TIEU BAN 6: KE HOACH TAI CHINH

1. Ths. Binh Thi Tdm - VIAEP - Truéng tiéu ban
2. CN. Nguyén Ngoc Chin - VIAEP - Phd tiéu ban
3.Ths. Tran Bang Son - VIAEP - Phé tiéu ban

4. CN. Nguyén Quang Vinh - VIAEP - Uy vién
5.TS. Lé Xuan Hao - VAFoST - Uy vién

6. TS. Nguyén Thanh Diing - VSAGE - Uy vién
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ince
QUY TRiNH DAING K¥, THAM BINH VA PHAN BIEN BAI Bil0

PANGKY VIETBAI - GU'I BAI THAM PINH VA PHAN BIEN

e Dang ky thong tin so bo: Tén bai ¢ Thoi han guri bai toan van: trude ngay 05/6/2025
bdo/nhém tac gia/ déi tuong nghién e Tham dinh bai béo: Tiéu ban chuyén mén xem xét
ctu/ dinh hudéng muc tiéu/ Chuyén dé va danh gid chung vé tinh phu hop, logic khoa
dang ky/Pon vi cong téc. (theo mau Tai hoc, y nghia thuc tién va quyét dinh chap nhan
liéu hudng dan kém theo). hoac gép y chinh slra trudc khi chuyén bai cho

e Thoi han gui dang ky viét bai dén ngay Ban bién tap tap chi tién hanh quy trinh phan bién.
15/4/2025 e Thoi gian phan bién va hoan thién bai bao: trudc

e Tiéu ban chuyén dé xem xét chdp nhan ngay 20/7/2025
tinh phu hop va kha thi, gép y va phan e Tha tuc in an va céng bo bai béo trén cac chuyén
hoi dén nhom tac gia viét bai: 20/4/2025 san cla Tap chi: tir 20/7 dén 25/8/2025

PAUMOI DANG KY GU'I BAI BAO VA BAIKY YEU “ SACH VANG SAN PHAM KHCN 2025”

SR S, leducthongbg@gmail.com So ché bao quan
Ty FeRuc Thane 0392713466 néng san thuc pham
e lehahai75@gmail.com Ché bién néng lam
Teleahal 0904688783 thiy san
St cungtoquynhl@gmail.com Sinh hoc thuc phdm
PGS.TS.Cung To Quynh | 513440709 va dé udng
5 3 dauthenhu@yahoo.com Co gidi hda néng
TooauTha 0912293006 nghiép
Ky yéu “Séch Vang
et Luongdh@afsc.vn : 2
TS. D6 Hru Luong 0913996333 ;{gr;gt\am KHCN

e Moi théng tin cua Hoi nghi duoc dang tai trén Website: http://www.viaep.org.vn
 Quy trinh tha tuc dang ky bai Ky yéu “Sach Vang san phdm KHCN 2025” sé ¢6 hudéng dan chi tiét tai
Théng béo sé 2
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KINH PHI *°

e L& phi dang bai bdo khoa hoc s6 chuyén san ctia Tap chi Nong nghiép va Moéi trudng, Tap chi
cong nghiép noéng thén (1.000.000 VNB/bai) trudec ngay10/6/2025 (sau khi thai diém bai béo
duoc tham dinh va trudc khi glri dén Ban bién tap tap chi).

 Phidang ky dai biéu tham du hoi nghi (300.000 VND/ngui), trude ngay 10/6/2025.

 Phi trung bay va gidi thiéu san pham tai céc gian hang cda héi nghi (chi tiét tai thong béo s6 2)

*  Kinh phi dugc chuyén vao tai khoan riéng ctia hoi nghi (chi tiét theo théng béo s6 2)

TM. BANTO CHU'C
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He¢ thong thiét bi van
chuyen buong chuoi tir
dong ruong ve nha
xuong so che

May bam than,
la cay chuoi

May bam pha gbc
cay chuoi




Sau sé6 mot
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