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MUC LUC

1- Hiz) Vin Diing, Khuong Anh Son, Pham Viét Hung, V6 Cong Anh, Lé Thi Kim Anh,
Nguyén Thanh Cwdng, Tran Khang: Nghién ciru, thi€t ke, ché tao may 1 toi den tu dong voi
nang suat 10kg/mé

2 - Nguyén Vin Giap, Bui Duy Ngoc, Nguyén Trong Tuin, Cao Chi Cong, Lé Thi Hung,
To6 Quoc Huy, Nguyén Vin Minh, Pham Dinh Manh: Két qua nghién ciru thiét ké mach diéu
khién va hé thong sac dién tur pin nang luong mat troi cho thiét bi quang nang phong trir con
tring gay hai cy trong nong 1am nghiép

3 - Nguyén Vin Lanh, Nguyén Thanh Nghi, Nguyén Huy Bich, Pham Duy Lam, Bui
Hiru Phic: Thir nghiém may phun thudc, bon phén cho ruéng lta sir dung hé thong di dong
bang xich cao su

4 - Nguyén Thanh Phong, Truwong Quang Truong, Lé Anh Dirc: Két qua nghién ctru thue
nghiém xac dinh phuong phép say 14 can tay

5 - Nguyén Pire That, Pau Thé Nhu, Chu Vin Thuan, Pinh Quéc Tuan, Ngo Vi Binh:
Két qua nghién ciru thiét ké ché tao va khao nghiém thiét bi van chuyén budng chudi trén
duong ray treo

6 - Nguyén Dirc That, Nguyén Ngoc Tuén, Chu Vin Thuin, Dinh Quéc Tuén, Trin Chi
Kién: Két qua nghién ctru h¢ thong thiét bi co gidi hdéa mot s6 khau canh tac chudi qui mo tap trung
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MUC LUC

7 - Pao Duy Vinh, L& Quang Hién, V& Huy Thinh, Cao Pirc Loi, V& Thi Yén Nhi:
Thiéet ke bd Qiéu kl}ién tu dong Yé khao nghi¢m anh hudng cua tan s0 dao dong dén luc
ghim cdm bién d§ am vao gia the, &p dung trén mo hinh rd bot trong nha mang

8 - Khwong Anh Son, Ho Vin Diing, V6 Vin Thong, Nguyen Tién S§: Thiét ké va ché
tao may dong bau wom ciy keo tw dong ning suit 500 bau/h

9-Veé Quqc Linh, Ho Vin Diing, Phan Ton Thanh Tam, Pham Anh Tuén: Nghién
ctru thiet ké va ché tao may thai 14 sen tuoi (nelumbo nucifera) lam tra tai thanh pho Hué
10. Lé Quyet Tién, Nguyén Vin Thiy, Ping Vin Pong, Nguyén Viét Anh; Hoang
Gia Minh: Két qua nghién ctru may thu hoach toi ap dung cho ving san xut tip trung
O viét nam

11 - Nguyén Vin Tuin Anh, Nguyén Vin Lanh, Pham Duy Lam, Nguyén Nam Quyén,
Nguyén Thanh Nghi: Két qua khao nghiém thiét bi x6i dat va lam c6 cho cay lac

12 - Huynh Tién Trung, Lé Minh Hung, Lé Vian Quy, Dao Vinh ‘Hung, Huynh Cong
Phoéng: Két qua nghién ctru, thiét ké, ché tao va thir nghiém hé thdng thiét bi c6 ddc nudc mam
13 - Hoang Gia Minh, Nguyén Vin Hi¢u, L& Quyét Tién: Hién trang ing dung, thach thirc
va dinh hudng phat trién tri tu¢ nhan tao (Al) trong co gidi hod nong nghiép tai viét nam
14 - P§ Minh Cuong, Tran Pirc Hanh, Nguyén Thanh Cuong, Nguyén Thi Ngoc, Phan
Tén Thanh TAm, Vé Quéc Linh, Nguyén Thanh Quéc, Lé Vin Hoa: Nghlen clru dé xuat
nguyén 1y may dao ct ném trén dat cat ven bién tai thi xd phong dién, thanh phé Hué

15 - Pham Ngoc Tuyén, Lé Vin Cwong, Tran Nguyén Thwong: Két qua nghién ctru hoan
thién hé thong thiét bi nghién si€u min san xuat thirc an cho ong ngoai

16 - Nguyén Dirc Vinh, Bui Thi Minh TAm, Tran Hong Thao: Mot s6 két qua nghién ciru
ban dau thiet bi thanh trung nudc cam ép bang dién truong xung (PEF)

17 - Nguyén Pirc Long, Nguyén Viét Anh, Nguyén Xuan Thiiy: Tinh toan dong luc hoc
dao bam than, 14 dta

18 - L& Vin Quy, L& Minh Hung, Huynh Tién Trung, Pao Vinh Hung, Nguyén Vinh
Phiic, Laim D6ng Pho: Nghién ctu thiet k&, ché tao thi€t bi boc vo dua kho phuc vu xuat
khau

19 - Nguyén Trong Tuin, Bui Duy Ngoc, Lé Thi Hung, Cao Chi Céng, Nguyén Viin Glap
Nguyen Van Dinh, To Qubc Huy, Nguyen Vin Minh: Két qua nghién ctru tinh toan thiét
ké, ché tao thiét bi sdy lién tuc van boc gd ring trong cong suat 10 m3/ngay

20. Tran V6 Vin May, Vé Qudc Linh, Tran Thanh Quynh Anh, Nguyen Tén Tai: Két qua
thiét ké, ché tao va khao nghiém may thai tach gan 14 sen dé san xuat bot matcha 14 sen Hué

- Nguyén Thi Ngoc, P§ Minh Cuong, Tran Pirc Hanh, Nguyén Thanh Cuong, Trin
V(") Vian May, Phan Tén Thanh Tam, V¢ Quoc Linh, Pham Dinh Hung: Mot s6 két qua
thuc nghiém may ché s¢i nan tre tai huyén quang dién, thanh pho Hué
22 - L& Anh Pirc, Nguyén Vin Nhanh, Nguyén Thanh Tan, Pham Viin Kién: Nghién ctru
thuc nghiém say trai sa ké thai lat bang bom nhiét két hgp birc xa hong ngoai
23 - Tran Pirc Tuin, Vii Hitu Hoang, Nguyén Xuén Bién, Ngé Vin Phuwong, Trin Vin
Hoan, Mai Van Héi: Bai bao: “nghién ctiru mdt s thong s6 chinh cua may boc vo xanh qua
mac ca”

24- Lé Quyét Tién, Nguyén Xuan Bién, Nguyén Vin Thity, Ping Vin Dong, Hoang Gia
Minh: Két qua nghién ctru tng dung co gidi hoéa dong bd san xuat hanh cu, toi tai vung san
xuat tap trung
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NGHIEN CUU, THIET KE, CHE TAO MAY U TOI BEN TU DONG
V01 NANG SUAT 10KG/ME

Hé Van Diingt, Khieong Anh Sont, Pham Viét Hung?, V6 Cong Anht,
Lé Thi Kim Anh, Nguyén Thanh Cuong?, Tran Khang?
TOM TAT
Muc dich cua nghién cizu nay 1a xay ding quy trinh z toi den dya trénviéc lua chon cac thong
so ky thugt phu hop trong may 2 bao gom: nhiét ds, dé amvathei gian . Bong thoi, nghién
cieu, thiét ké, ché tao may 4 téi den tw dong Véi nang suat 10kg/me. Chat luong téi den duroc
danh gid trén cac tiéu chi cam quan: mau sic, mii, vi va dé mém, cang nhu hinh dang tép
toi. May duoc thiét ké dua trén nguyén ly gia nhiét két hop tao dé am bang hoi nuéc. Hé
thong 10 4 duroc thiét ké bang phan mém Inventor 2018, duroc theo di bang phan mém Blynk
phién ban 2.0 cai dat trén dién thoai dé diéu chinh thdng so ki thugt phti hep. Két qua danh
gi& cam quan cho thdy, téi den sau khi 22 30 ngay dap g thi hiéu cizia nguoi tiéu ding. Dong
thoi, qua qua trinh khao nghiém may « tai den chi ra may u co the hoat déng véi nang suat
10kg/mé, dap 1:ng céc tiéu chudn vé an toan lao dgng, hiéu sudt dat 80%, san luong theo
théng s6 da cai ddt, hoat déng én dinh, chinh xac va phti hop véi yéu cau ky thudgt dé ra.

Tw khéa: Té1 den, may u toi den, phén mém Blynk, phén mém Inventor, diéu khién nhiét
do,

RESEARCH, DESIGN, AND FABRICATION OF AN AUTOMATIC BLACK
GARLIC FERMENTER WITH A CAPACITY OF 10 KG PER BATCH;

ABSTRACT.

The purpose of this study is to develop a black garlic fermentation process by selecting
appropriate technical parameters in the fermentation machine, including temperature,
humidity, and fermentation time. Additionally, the study aims to research, design, and
fabricate an automatic black garlic fermenter with a capacity of 10 kg per batch. The quality
of the black garlic is evaluated based on sensory criteria: color, aroma, taste, softness, and
clove shape. The machine is designed based on the principle of heat generation combined
with steam-based humidity control. The fermentation chamber is designed using Inventor
2018 software and monitored via the Blynk application (version 2.0) installed on a
smartphone to adjust the technical parameters accordingly. Sensory eval uation results show
that the black garlic fermented for 30 days meets consumer preferences. Moreover, machine
testing indicates that the fermenter can operate with a capacity of 10 kg per batch, meets
occupational safety standards, achieves 80% efficiency, produces output consistent with
preset parameters, and operates stably, accurately, and in accordance with the specified
technical requirements.

Keywords: Black garlic, black garlic fermentation machine, Blynk software, Inventor
software, temperature control

"Truong Pai hoc Nong Lam, Pai hoc Hué
2Cong ty Idea Technology Solutions, Pa Ning
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1. PAT VAN PE

To6i dugc trong phd bién & nudc ta, nhung
ndi bat nhat 1a giéng toi & huyén dao Ly Son
tinh Quang Ngii, giong toi Phan Rang, va
gidng t6i Bic Giang. Toi den 1a san phdm Ién
men tir toi twoi & didu kién nhiét 6 dao dong
tir 50-70°C va do am 5% trong thoi gian 1-2
thang phu thudc vao thiét bi 1én men. San
pham téi den thu duoc c¢é cau tric déo, mau
den, giam mui hing, ¢ huong vi trai cdy say
va ¢6 vi ngot [1]. Cac hop chat hitu co chira

K

Hinh 1. Tép té1 den [3]

O trong nudc, nhoém tac gia Vii Binh Duong
va cs. da co trién khai dé tai "Nghién cizu 1én
men toi den tur toi Ly Son Quang Ngai” [1 1.
Theo nghién ctru nay, nhém ciing da thiét ke
va ldp dat duoc hé thong 1én men san xuét
toi den quy mé 1500/kg, van hanh quy trinh
san xudt 6n dinh. Ket qua cho thiy quy trinh
di vao hoat dong 6n dinh va nhom da tién
thanh san xuat dugc khoang 50 tan toi den.
Nhom tac gia Nguyén Puc Vuong va cs. vi
dé tai “ Nghién cizu hoan thién quy trinh 1én
men toi den tir téi trang” . Trong nghién ciru
nay, nhom tac giai tap trung hoan thién quy
trinh 1én men tu nhién téi den, dong thoi
phan tich ham luong cac hop chét trong toi
den va toi tring nham danh gid mic d6 phu
hop cua quy trinh [2]. Ngoai ra, nhom tac gia
Nguyen Huy Thuan va cs. ciing da nghién
ctru dé tai “ Qua trinh 1én men, thanh phan
hoa hoc va gia tri dinh duwong cua toi den” .
Bai bao nay tong hop mét sé dac diém qua
trinh 1én men, thanh phén héa hoc va gia tri
dinh dudng cua toi den [3]. Nhom tac gia
Nguyén Thi Tinh va cs. ciing d c6 dé tai
" Nghién ci?u mgt so yéu té anh huong dén
qua trinh Ién men téi den tir giong téi ban
4

luu huynh va enzyme c6 hoat tinh sinh hoc
12 nhimg thanh phan chinh trong toi, gop
phan quyét dinh dén gi4 tri sinh hoc cia loai
thuc pham nay [2]. Qu4 trinh tao toi den tir
toi tuoi thuc chat 1a qué trinh 1én men, dwa
vao tac dong cua nhiét, 4m va men. Trong
qua trinh nay su bién doi va tao thanh cac
chat méi trong toi phu thudc vao thoi gian va
chiu anh hudng cia ca 3 yéu té trén. Do do
nghién ctru vé& may 1 toi den dang dugc quan
tam & trong nude va quoc té.

Hinh 2. To6i den [4]

diaPong Mu Cao Bang” . Thong qua két qua
nghién ctru, nhom tac gid da xac dinh dugc
nhiét d6 thich hop dé 1én men t6i den, thoi
gian va phu gia 1én men tdi den [4].

Trén thé gidi, tir nam 2005, toi den dugc
nghién ctu thanh céng boi cac chuyén gia
Nhat Ban. Theo nghién ctru cua Jiniti Sasaki
va cs. tai Pai hoc Hirosaki, té1 den da ching
minh hiéu qua manh mé& trong viéc chéng
khéi u trén mo hinh chudt. Céc tic dung noi
bat bao gdém: ting cuong hé mién dich,
chdng di tng, diét khuan, chdng oxy hoa,
phong ngtra ung thu, giam cholesterol, hd tro
kiém soat huyét ap va tiéu duong [12]. Mot
nghién ctru khac ctia nhém tac gia Wen-
Chang Chang va cs. Dai hoc Dai Loan véi
dé tai “ Toi wu hoa phuong phap ché bién ti
den va phét trién san pham met tol den sur
dung cong nghé xi 1y &p suat cao HPP” .
Trong nghién clru ndy, nhom tac gid phan
tich cac tac dung cd loi cua téi den dudi cac
diéu kién ché bién phu hop cho toi den va
lam rd tac dung c6 loi sau 30 ngay 1én men
[13]. Mot nghién ctru khac ciia nhoém tac gia
Fangwei Li va cs. voi dé tai “ Nghién ciru
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phan ing Maillard de nang cao chat lzeong
san pham théng qua tien xir 1y &p suat cao
trong qué trinh ché bién téi den”. Trong
nghién ctu nay, nhom da ap dung tién xir ly
t6i den bang ap suat cao tur d6 giup rut ngan
thoi gian san xudt toi den tir 24 ngay xuong
con 15 ngay, chat luong toi den dat tiéu
chuan thuong mai [14].

Dua trén téng quan nghién ctru thiét ké may
Ui toi den & Viét Nam va trén thé gidi, viéc
st dung phuong phap 1én men toi den bing
ndi com dién 1a phd bién. Cach sir dung, van
hanh cting nhu qua trinh diéu khién nhiét do,
d6 am con thu cong nén cho ra san pham
khong dat chat lugng cao, nang suat thép.
Nhitng ho san xuit kinh doanh thi can phai
st dung dén nhitng chiéc may c6 cong suat
cao nhung da phan dugc nhap khau véi chi
phi kha cao. Tir nhitng han ché chua hoan
thién, nhém nghién ciru dé xudt dé tai khoa
hoc “Nghién cizu, thiét ké, ché tao may i toi
den ty dong nang suat 10kg/me” dé thiét ké
diéu khién giam sat nhiét do, do am cho 16 G
t6i ap dung cho ho gia dinh, co so ché bién
va kinh doanh. Pong thoi viéc tmg dung may
moc vao san xuat s& gop phan giam thiéu chi
phi san xudt, va nang cao nang lyc canh
tranh.

2. PHUONG PHAP NGHIEN CUU

Phuong phéap nghién ctru ctia dé tai bao gém
phuong phap nghién ctru ly thuyét bao gom

thu thap thong tin, ké thira tir cac tai lidu ctia
cac tadc gia trong va ngoai nudc, phuong
phap nghién ctru thuc nghiém trén may,
ddng thoi danh gid cam quan trén san pham
toi den. Ngoai ra, dé tai con sir dung danh
gi4 muc do yéu thich san pham 4p dung theo
thang do Likert 5 muc d9o.

2.1. Qui trinh 1én men té6i twoi

Céac budc quy trinh 1én men tdi tuoi bao
gém: Chuén bi toi tuoi, sau do 1a cong doan
lga chon, phan loai chon nhiing cu toi dat
tiéu chuén vé kich thudc, chét luong. Budc
tiép theo 14 1am sach t6i, rira sach bui ban,
tap chét roi dé kho tu nhién hodc béng quat.
Qua trinh quan trong 1 1én men, st dung
diéu kién nhiét do va do am thich hop dé toi
chuyén hoa thanh toi den. Budc cudi cung 1a
lam mat, say kho. Trong qué trinh diéu khién
thi nhiét do cua 16 dao dong trong khodng:
65-75 °C, 6 am khoang 65-85 %, va thoi
gian 1én men khoang 25-30 ngay [1], [2].

2.2. Co s6 tinh toan nhiét cho qua trinh G

Céc biéu thic va cong thirc co so tinh toan
nhi¢t cho qua trinh U dugc tham khao theo
gido trinh Tinh todn thiét ké hé thong sdy cua
Tran Van Phua va Kj thugt sdy ctia Tran Vin
Nhan [5], [6].

2.2.1. Tinh lwgng nhiét cip cho 16

Ham luong am cua khong khi dugc tinh theo
bicu thuec (1)

D =0,622 x2P"_ (K¢ hoi nuée/Kg khong khi khe (1)

Don

Trong do: pon: ap sut riéng phén cua hot

nudc trong hdn hop ctia khong khi dm & dleu

kién bao hoa [mmHg]; p: ap sut khi quyén,

p = 760 mmHg; @: d6 am khong khi [%].

V61 =65 % vanhiét do cua khong khi duogc

gia nhiét cho 10 t = 70°C, tra bang nudc va
P

hoi nudc bao hoa theo phiét do duoc Pon =
0,3117 bar, thay vao biéu thtrc (1) ta dugc D
=0,1617 [Kg hoi nudc/Kg khong khi kho].

-Khéi luong riéng cua khong khi khé duge
tinh theo bicu thuc (2)

Pr =

Trong do: p: ap sudt khong khi m; p =
745 [mmHg]; Rin: hang s6 khi ctia khong
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d
(Rkh+Rh-m) x (273+1)

(kg/m*) (2)

khi kho véi Rin= 287 [J/kgK]; Rn: hing sb
khi ctia hoi nudc vl Ry= 462 [J/kgK]; t
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nhiét do thich hop dé cung cap cho 10 dé Ién
men toi la 70[0(;] tic 1a t = 343 K. Thay s0,
tinh dugc khdéi lugng riéng pR=1.009
[kg/m?].

2.2.2. Tinh lugng Am boc hoi va nhiét
lwgng cung cap cho 1o G

Vi cac kich thuée ban dau ta dat ra diéu
kién budng u c6 thé tich V = 0,09 m?; khong
khi trong budng c6 do am ti ddi fi= 65 %,
nhiét d6 méi truong 30 °C. Khi do, can tinh
lugng nudc can bay hoi dé o 4m dat £,="75
%. Tir 0 am cyc dai cua khong khi véi t =
30°C tra bang d6 am khong khi dugc khbi
lwong hoi nudce bao hoa Den = 30,29 g/m?.

Po am tuyét dbi ctia khong khi trong buong
u toi lae dau va luc sau dugc tinh theo biéu
thire s6 (3) va sb (4).

a1 = f1 X Doh 3)
a =1 X Dy 4)

Thay s6 tinh dugc ai = 19,68 g/m® va a=
22,71 g/m?;

- Luong hoi nudc can thiét duoc tinh theo
biéu thure s6 (5)

m=(a-anNxV (5

Trong d6: Céc gia tri a; va a da tinh dugc ¢
biéu thuc (3) va (4); V duoc cho gid tri ban
dau dua vao kich thudce cua buéng u. Tu do,
tinh dugc lugng nude bay hoi m = 0,27 g.

- Khéi luong cua cac vach bén trong budng
i duoc tinh theo biéu thirc s6 (6)

m=(txwxLxZ)x 2 (4)

Véi tam kim loai c6 kich thudce nhu sau: t:
do day cua tam, t= 0,8 [mm]; w: chiéu rong
ctia tAm, w = 0,31 [m]; L: chiéu dai cua tAm,
L= 0,645 [m]; Z: ty trong cta thép khong gi
v6i vat liéu Inox 304, Z = 7,93 g/m’. Thay
s6 tinh duwoc Myachben = 2,52 keg.

- Khéi luong vach sau va trén cia budng o
dugc tinh theo biéu thirc so (7)

=Tx WxLxZ (7

Vi céc kich thuée vach sau tim kim loai nhu
sau: t: 40 day cta tam, t = 0,8 [mm]; w: chiéu
rong cua thm, w = 0,45 [m]; L: chiéu dai, L=
0,645 [m]. Tur d6 tinh dugc khéi lwong vach
SaU Myachsan = 1,84 kg va khéi luong vach trén
Myachtren = 1,76 kg Do d6, tinh duoc tOI’lg
khéi lugng cac vach chiu nhiét cua buéng u
la:

z: MyachbenTMyachsauTMvachtren dlI(_)'C glé tri la 6,12 [kg]
m

- Pé tinh nhiét luong can du dé dun nong boc
hoi 0,5 1 nudc tao am trong budng & nhiét do
la 25[°C] dén 70[°C], nhiét dung ri€ng cua

Qi=m;.C;.At
Q2= my.Ca. At

vat liéu Inox 304 1a 460 [J/kg. °C], ctia nude
1a 4200 [J/kg. °C] . Nhiét lugng toa ra cta
ki’m loai, cuia nuoe duoc tinh theo biéu thic
s0 (8) va so (9).

(8)

)

Trong do: Q: la nhiét luong toa ra [J]; m: 1 khdi luong cua vat [kg]; C: 1a nhiét dung riéng
cua vat liéu c4u tao nén vat [J/kg.°C]; t;: 1 nhiét d6 ban dau [°C]; t2: 12 nhiét d6 sau [°C]. Thay

s6 tinh dugc Q1= 126684 J va Q2= 94500 J.

-Nhiét luong tdi thiéu dung dé dun néng nudce theo biéu thirc sb (10)

Q=Qi-Q

(10)
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Thay s tinh duoc Q = 10 W. Nhiét luong
dé dun néng 0,5 (1) nude, voi dién ap va cong
suat ctia tAm gia nhiét 1a: U=12 V, P =280 W

duoc tinh theo dinh luat Jun-Lenxo theo
biéu thirc s6 (11)

Qua=P.Rt=ULt (11)

voi U =12 V; 1=P/U
Thay s, tinh duoc Qua =

=280/12 = 70/3 A.
94500 J. Tu do ta
c6 t=337,5s. Do d6 thoi gian dé dun néng
0,5 1 nudc 1a 5 ph 63 s.

2.2.3. Xac dinh lwgng Am bdc hoi va khéi
lwgng toi den sau khi u

Gm2o = G1.

100 —w,

Hé théng u dugc tinh toan thiét ké v6i nang
suat 10 kg/mé. Luong 4m bdc hoi khi sdy &
cubi qua trinh 1én men v6i d6 am trung binh
ban dau 1a @1 = 60 % va d6 am sau khi u 1én
men t0i den 13 w, = 43,9 %. V&i yéu cau dat
ra nang suat 1o 0 G; = 10 kg/mé va du kién
thoi gian U 1én men 1a 30 ngay/mé. Lugng
am bdc hoi dugc tinh theo cong thirc s6 (12)

W — W,
(12)

Thay s tinh dugc Grao= 4,025 kg/mé. Tir d6 tinh dugc khdi luong toi den sau khi u duoc

theo biéu thirc s6 (13)

Gk =G1-Gmo (13)

Thay s6 tinh duoc Gi= 5,975 kg/mé.

2.3. Tinh toan thiét ké 10 G téi den

Cac lai may u toi den dugc ung dung trong
cong nghiép bao gdm cac phan co ban sau:
Thiét bi cung cap nhiét, buong U, thiét bi
quat gio, hé thng diéu khién. De tinh toan
cac thong sd clia qua trinh U ta cAn xac dinh
dd 4m ban dau cua vat liéu, nhiét d6 cho
phép cho vit li¢u, kich thudc va khéi lugong
san pham, cac thong s6 ciia khong khi xung
quanh va thoi gian u cta san pham.

2.3.1. Tinh toan khung va vé cua lo

a. Tinh toan kich thuwéc khung, vé va lua
chon dang vat li¢u

Khung 16 U dugc xay dung theo Hinh 4 va
¢6 kich thudc bao gdm chiéu dai 500 mm,
chiéu rong 335 mm, chiéu cao 695 mm.
Lua chon vat liéu Inox 304 hop vudng 25
x 25 x 2 mm. Téng dién tich xung quanh
tuong cua 16 G duoc tinh theo biéu thic s6
(14)

F=2HB+HL+BL) (14

Thay s6 tinh dugc F= 1,495 m?;

b. Xac dinh két cdu va bd tri 16p cach
nhiét

L&p cach nhiét ¢6 vai trd rat quan trong trong
10 u, dé dam bao kha nang giir nhiét tranh
nhiét that thoat ra moi truong bén ngoai. Dé
stt dung cho 10 U ta chon tdim cach nhiét
Glassswool v6i do day 25 mm, két hop véi
2 tdm ton Inox 304 véi bé day 14 0,8 mm.
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2.3.2. Tinh toan 1o G

Dua vao kich thuéc co ban cia 10 bao gdbm
chiéu cao cta budng u H = 645 mm, chiéu
rong cua 1o & B = 310 mm, chiéu dai cua 10
i L =450 mm. Tong dién tich bao quanh F;
va dién tich nén F, va dién tich tran, Fy cla
10 u dwoc tinh theo biéu thirc s6 (15) va (16)
va (17)



KHOA HOC - CONG NGHE

F.=2(H.B+HL) (15)

bé x4c dinh kich thuéc cua khay chua vat
liéu can biét kich thudc cu téi va khoang

Frn=B.L  (16) cach gifta cac cu téi. Viéc lua chon kich

Fean=L.B (17) thudce va vat liéu che tao khay phai phu hop

5 Vol cac yéu cau vé kha nang giit nhiét,

Ehay ?)0 ltj tinh Fi = 0,98 m’, Foen = 0,14 n”, truyén, thoat nhiét, khong bi an mon, khong
tran™ m

2.3.3. Tinh toan khay chira nguyén li€u a
a. Tinh toan kich thwéc khay

1am anh huéng dén chat lugng cua san pham
. P61 voi 10 G t6i véi nang sudt 1a 10 kg/mé
Iira chon bb tri 4 khay chira vat liéu v6i khoi
lugng mdi khay s& 1a 2,5 kg/khay. Cac thong
s toi tring Ly Son dugc mo ta theo Bang 1:

Bdng 1. Cc théng s cua tdi trang |

Khéi | Nhigt | Hés0 | Kjcp | Kich | Kich

Téi D) am | luwong dung din thude th‘.“”c thuée
trang | (%) | riéng | riéng | ppige | loailén loaiTB | 1o
(kg/m°) | (J/kg.k) (W/m.k) (cu) (cii) (cid)
1 kg 62,6 964 3140 0,51 86 110 155

Ning suat 0 mot me 1a 10 kg twong ing véi 860 cu, nén 1 khay 1 2,5 kg s& chira khoang 310
cti. Chon kich thude khay gom chiéu dai 450 mm, chiéu rong 300 mm. Khdi lwong mdi khay
khoang 0.3 kg/khay, nhu vy dua vat liéu 1én khay thanh 1 16p c6 khdi lwong ké ca vat liéu
1a g = 2.8 kg/khay. Do d6 khi &1 10 kg t6i thi can dén 4 khay.

- Thé tich cua vt liéu duogc tinh theo biéu thire s6 (18)
V= Sk (18)
pvl

Trong do: Gy: la khéi luong san pham ra [g] Py 12 khéi luong riéng cia vt lidu, py= 964

[kg/m?]. Thay sé tinh duoc Vy=0.0062 m>.

- Thé tich phan chat vat liéu trong budng u duoc tinh theo cong thirc s6 (19) va (20)

Vo= Y (19)
B,
Mit khac ta c6: Vin = len.bin.hn (20)
Thay s6 tinh duoc Vin = 0,062 m?;

- Chiéu cao phan chét vat liéu va dién tich ctia khay u dugc tinh theo cong thic (21) va (22)

Hih = Vi / lkn1.brni (21)

Fini= bint . lkn1 (22)

Thay s, tinh dwoc Hin= 0,45 m, va Fi= 0,135 m2.

8 TAP CHi CONG NGHIEP NONG THON SO 58
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b. Tinh to4n kich thuéc 16 khay, khoing
cach giira cac khay chira

Kich thudc cua 16 khay phu thudc vao kich
thudc cua toi trang, d€ dam bao cho kha

nang chiu nhi¢t d¢ cao va cu khong bi roi
trong qua trinh 4. Pdng thoi dam bao duoc
kha nang thong thoang, trao ddi nhiét, thoat
4m nén chon vat liéu Inox 304 véi kich
thude 16 khay 12 20 mm.

Hinh 3. Kich thuéc
cua khung 10 #

P |

Hinh 4. Kich thugc khay u

Hinh 5. B tri khay trong
buong u

Khoang cach gitra cac khay co y nghia rat
quan trong trong qua trinh trao d6i nhiét va
thoat 4m ciing nhu qua trinh cp théo vat liéu
trong 10 4. Theo kich thudc nhu Hinh 5 cua
16 0 v6i chiéu cao phén chét vat liéu 450 mm
chon khoang céach gitta cac khay la 112.5
mm va khoang cach so voi day dén khay la
195 mm.

2.3.4. Lua chon hé thong thong khi

Hé thdng thong khi duoc chia thanh 2 phan
quat gié va 16 thoat khi. L hut va thoat khi
0 day dugc dat ¢ mat bén, dé qua trinh luu
thong khong khi tu nhién, khi néng boc ra
ngoai dé dang, tranh r dong gy nhiét do cao
cuc bo. Quat bd tri ¢ trén tran buéng u va
theo yéu cau ban vé& thiét ké. V&i nang suét
10 kg/meé, sir dung quat gid c6 thong sb
220240V, tan s6 5060 Hz, dong dién 0.11
A, kich thudc 93 x 93 x 39 mm.

2.3.5. H¢ thong tao Am

Hé thong tao 4m dam bao cung cap hoi 4m
cho mai trudng bén trong 10, diéu hoa do 4m
trong pham vi nhat dinh. Vi 10 0 t0i v6i cong
sudt 10 kg/mé nén ta cho nudc vao nén day
ctia 10 hoic dung khay nuéc dit trong 1o dé
cung cip du d6 am trong qua trinh 1én men
khoang 75 %.
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2.3.6. Lwa chon, thiét ké cho hé¢ thong
nhiét do

Hé thong cép va on dinh nhiét bao gdm céc
thiét bi: “Cam bién nhiét, by diéu khién, dén
hbng ngoai halogen”. Lo 0 toi den dugce thiét
ké s dung den hdéng ngoai halogen lam
ngudn cung cap nhiét va duoc quat tan nhiét
chi phdi nhiét cho budng 1én men téi. Cam
bién nhiét hoat dong s& nhan tin hiéu 1a nhiét
d6 trong budng u va truyén tin hidu vé& bd
diéu khién nhiét do 1am dong, ngat dén hong
ngoai dang d6t néng ¢ nhiét do nhat dinh.

2.4. Tinh cong suit dién niing tiéu thu

Cong suat tiéu thu dién ning cua 10 0 toi den
duoc tinh dua vao cong sudt tiéu thu cta 3 thiét
bi phu tro chinh 1a dén hong ngoai halogen,
quat va cam bién nhiét d6. Dua vao cong sut
cua den hdng ngoai halogen gia nhiét, cong
sudt quat, va cong suat cam bién nhiét do,
tinh duoc téng cong suét tiéu thu dién nang
cta 10 0 téi Py = 522 Wh.

2.5. Phwong phap danh gia mirc do yéu
thich san pham

Pé danh gia mirc do yéu thich san pham ap
dung theo thang do Likert, tién hanh danh
gia muc d¢ yéu thich san pham tién hanh

9
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trén 30 tinh nguyén vién. Trong do6, nguoi  va tinh tién loi thong qua phi€u khao sat
tham gia s& danh gia cac ti€u chi mau sac,  dugc thé hién theo Bang 2
mui huong, trang thai, hinh thirc san pham

. Bang 2. Thang do Likert [ 15]
Diém 5 4 3 2 1
Mo ta Rat tot Tot Trung binh Kém Rat kém

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1.  Thiét ké phan co khi

Mb hinh 3D cua may 0 toi den dugc thiét ké  thong dbi luu cudng birc. Ludng khi nong di
bang phin mém Inventor 2018 nhu Hinh 6-  chuyén theo chiéu Ién trén va lan toa ngang
a, va Hinh 6-b. Thiét bj budng & hoat ddng  qua céc tang chira nguyén liéu (4) nho hé
dua trén nguyén ly d6i luu cudng buc va théng ong dén va cac khe ho. Thiét bj cam
tuan hoan nhiét am nhim dam bao moéi  bién nhiét va am (5) va (6) lién tuc do luong
truong On dinh cho qué trinh  din ra dong thong s6 trong budng . Khi nhiét d6 hodc
déu. BO phan gia nhiét (8) nim & day buéng d6 am vuot ngudng, hé thdng dleu khién (2)
U, s€ lam ndng khong khi bén trong buong u. s€ tur dong diéu chinh coéng suit gia nhiét
Quat gi6 giup hat khi ndng va phan phdidéu  hoic tat/mU quat gi6 dé duy tri mic cai dat
lén cac tang trong budng u thong qua hé  mong mudn.

b)

Hinh 6. M6 hinh 3D cza may u toi den
a) Toan bé may ; b) Hinh md ta vi tri cac chi tiét va dirong di dong nhiét
1- Cong tic nguon, 2- Bang diéu khién, 3- Cira buong 4, 4- Khay chira toi, 5 - Quat gio
va cam bién nhiét am, 6 - Ong thoét khi, 7- Khay nuéc tao do am, 8 - Bo phdn gia nhiét,
9- Banh xe

3.2. Thiét ké h¢ thong diéu khién khién trung tim Arduino Nano; khi mé dun

) . i . Wifi ESP8266 va DS1307. So db khéi diéu
He théflg di¢u khién CI,IO mé}’ U 101 der,l gom  pidn qui trinh hoat dong cuia may dugc mo
cac khoi chinh sau: khoi nguon cung cap cho . 1y 6 Hinh 7. Céc linh kién duoc déu néi
mach 5V; khoi mo dun cam bien nhiet 5 45t trong tu dien nhu Hinh 9-¢ va Hinh 9-
sensor DS18B20 va cac nat nhan; khoi dieu d

10 TAP CHi CONG NGHIEP NONG THON SO 58
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[ Cam bién nhiét do ]

IC thoi gian

Khéi xir 1y

Modul Wifi

[ Quat gié & ngudn nhiét ]

Hinh 7. So dé khoi diéu khién

H¢ théng 10 U duoc khoi tao, tién hanh dat nhiét do, thoi gian cho 3 giai doan theo quy trinh
cong nghé. Luu do thuat todn chuong trinh dugc mo ta nhu Hinh 8.

[ Khoi tao hé théne. Nhap liéu ]
v
[ Hé théne hoat dong ]
v

Doc trang thai Sensor va thoi gian cta giai
doani (i=1,2,3)

i=i+l

IA
+ (Chuyén giai doan)

So sanh

Xtr ly tin hiéu va

vt AR lidn
A 4 Chayv
t° TOdst Sai t = Tl L
JASIRTVP (Dimg) . (Théri oiam)
| aat gio & nguon nhiét ‘
Dung t = Tax
(Chay) v (Giai doan 3)

tj'”
l =
o e

() (b)

Hinh 9. So dd ba tri ti dién didu khién @
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\a) C4c linh kién dién tir; b) Bé tri quat tan nhiét; €)So do ldap mach dién tir d)Mdt ngodi cia

tu diéu khién

3.3. Thiét ké phan mém diéu khién

Phan mém giiéu }(hién bao gdm phan mém
Proteus, phan mém Arduino IDE va phan
mém Blynk phién ban 2.0. Vi di€u khién
duoc chon sur dung trong h¢ thong 1a Arduino

Nano, 1 1 board mach thiét ké voi bo xir ly
trung tam 1a vi diéu khién AVR Atmega328.
Phan mém Blynk duogc sir dung dé theo ddi
dir liéu c4m bién nhiét d6 va do am dé tir d6
c¢6 thé diéu chinh cong suat gia nhiét hoic
tat/mo quat gio.

Hinh 10. Ph4an mém
Proteus

T —
Hinh 11. Ph4an mém
Arduino IDE

Hinh 12. Phan mém Blynk

3.4. Két qua danh gia khao nghiém
3.4.1. B6 tri khio nghiém

Thi nghiém dugc bd tri theo quy trinh cong
ngh¢ da dugc trinh bay & muc luya chon
nguyén ly 160 U to6i den v6i niang suit 10
kg/mé. Toi trang Ly Son duoc lya chon ki,
dong déu, nguyén ven, khong bi dap nat, sau
mot duoc rira sach bang nudc sau do phai dé
cho toi that kho dén khi khong con giot nudc

nao dong lai trén bé mat cu. Khi toi kho, tién
hanh sap xép t6i dong déu trén bé mat khay
11, v6i mdi khay 2,5 kg. Thém nuéc vao day
ta 1o dé tao d6 4m cho qué trinh u téi. Cac
thong sb cong nghé dung dé thuc hién qua
trinh U toi 14 nhiét d6 1a 70 °C, d6 4m 75 %,
thot gian t 30 ngay. Sau do, san pham dugc
lay ra dem di danh gia cam quan vé mau sic,
mui, vi, trang thai. Qué trinh khdo nghiém
may dugc mo ta nhu céc hinh 13-a, 13-b, 13-
¢, 13-d, 13-e bén dudi.

(©)

e

- ®

Hinh 13. Vdn hanh may  toi den

12
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a) Ldp cac khay toi vao trong may, b) Bg phdn gia nhiét, c) Giamsat nhi¢t do may u qua
Blynk, d) Khay san phamtéi den sau 30 ngay, €) Khay téi den thanh pham, f) Toi den thanh
pham

3.4.2. Panh gia vé cam quan cia t6i den

Sau mat thoi gian ap dung quy trinh 1én men,
san phdm cho duoc két qua: Trong 4 ngay
1én men déu tién, t6i chuyén dan sang mau
nau nhat, mui toi toa ra ndng; ngay thir 14 toi
c6 mau dam hon, con mui td1 nhung mui diu
hon; ngay thir 24 t6i da chuyén sang hin mau

=y F

Téi trang

4 ngay

Qua trinh danh gid muc d§ yéu thich san
pham tién hanh trén 30 tinh nguyén vién ap
dung theo thang do Likert 5 mtrc d¢ theo qui
trinh. Bang 3 trinh bay két qua danh gia mtrc

10 ngay

nau den, tép toi déo, co vi chua ngot. Cho
dén ngay 45, t6i dd hoan toan c6 mau den.
Sau khoang 30 ngay lén men chdm trong
diéu kién quan ly chat ché vé nhiét do, do
am, toi co trang thai va mui vi khac han so
véi tdi tuoi: tép toéi mau den, dang déo mém,
vi chua ngot.

TLEL

20 ngay 30 ngay

d6 yéu thich san pham t6i den trén 5 tiéu chi
con Bang 4 trinh bay so sanh mot sb thong
s6 k¥ thuat cia may 1 toi den trén thi truong
va may u toi den cua nhodm nghién curu.

Bdng 3. Két qua danh gia murc dé yéu thich san phamtsi den

Tiéu chi Mau sic Mui them | Trgngthai | Hinhthic | Tinh tién
loi khi s
dung
Piém trung 4,0 3,5 3,5 3,0 3,0
binh

Dua vao Bang 3, cho thiy mirc d yéu thich
mau sac dat 4,0; mui thom dat 3,5; trang thai
dat 3,5; hinh thac dat 3,0 va tinh tién loi khi

sir dung san pham dat 3,0. Pidu nay chimg
td san pham tdi den cua may u dap ung co
ban thi hiéu cia nguoi dung thur.

Bdng 4. Panh gia va so sanh thdng ss ki thudt véi mgt s6 may 4 téi den trén th; truong
(8], [9], [10], [11]

Ngi dung | Maylamteéi | May lam téi
den cobng den Luva

nghiép

OSATA

May lamtsi | Maylamtéi | May ii toi
den Sunca den cobng den
nghiép
VN100
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Nguén géc | Cong nghé Cong ngh¢ | Thuong hi¢u | Cong nghé | Nhom

Nhat Ban Nhat Ban Sunca Nhat | Nhat Ban nghién ctru
Ban
bi¢n ap 220V/50Hz | 220V-240V | 220V/50Hz | 220V/50Hz |220V/50Hz
~ 50/60Hz

Cong suat 600 W 90 W 200 W 1.5 kW 522 W

bién nang 160 kWh - - 450 kWh 522 Wh

tiéu thu

Stre chura to1 | wdc tinh <10 | - 4.5-5 kg 100 kg 10 kg

tuoi kg

Kich thuoc |485x460x |- 350 x300x | 1200x 1200 |-

may 700 mm 450 mm x 1200 mm

Kha ndng 30 dén 45 Sau 12 ngay | 12-15ngay | 15-30 ngay | Sau 30

1én men ngay ngay

Gia thanh 15 triéu déng 3—4 tri¢u ~5-6 tri€u 30-50 triéu 3,5 triéu

Tir Bang 4 cho thdy, dién nang tiéu thu cia
cac thiét bi c6 mdi quan h¢ ti I¢ thuan véi
cong suat hoat dong va thoi gian 1én men. Cu
thé, may VN100 tiéu thu téi 450 kWh cho
mdi chu ky, phan 4nh chi phi van hanh cao,
trong khi may do nhom nghién cutru chi tiéu
t6n 522 Wh cho mot mé 10 kg toi, cho thiy
mirc tiéu thy nang lugng tiét kiém. V& thoi
gian 1én men, may Luva c¢6 wu thé vé toc do
v6i thoi gian U ngin nhét 1a 12 ngay, tuy
nhién dung tich nhd, phu hgp véi quy mo ho
gia dinh. May cia nhom nghién ctru c6 thot
gian 1én men trung binh 30 ngay, 6n dinh va
phu hop v6i muc dich nghién ctou va san
xuat thtr nghiém. Xét vé dung tich, may
VN100 c6 kha nang chira 1én dén 100 kg toi
tuoi, dap ing nhu cau san xuat quy mo cong
nghiép. Nguoc lai, cac dong mdy dan dung
nhu Luva va Sunca chi c6 thé xir Iy khoang
4,55 kg toi mdi me, phu hop véi ho gia
dinh. May nhém nghién ctru c6 stric chtra toi
10 kg, 1a san phém ndi dia hoa nham phuc

14

vu nghién ctru khoa hoc va img dung quy mo
nho. Pé danh gia thanh phan hoa hoc va gia
tri dinh dudng ctia té1 den thi trong tuong lai,
can c6 mot s6 nghién ciru danh gia tiép theo
dé hoan thién.

4.KET LUAN

May 1 toi den da duoc nghién ctru, thiét ké
va ché tao thanh cong, hién dang dugc dua
vao s dung trong cac hoat dong giang day
thuc hanh danh cho sinh vién. Trong qua
trinh van hanh, thiét bi dap g t6t cac tiéu
chuan vé an toan lao dong, hi¢u suét va do
bén, theo diing cac thong sé ky thuat da thiét
1ap. May van hanh on dinh, chinh x4c va phu
hop véi cac yéu cau k¥ thuat dat ra. Két qua
khao nghiém cho thiy, sau thoi gian 1én men
khoang 25-30 ngay, cac tép toi chuyén hoan
toan sang mau den, dat dugc trang thai déo
mém va c6 huong vi chua ngot dic trung.
Tuy nhién, dé danh gia ddy du cac dac tinh
héa hoc cua toi den thanh pham, can thuc
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hién thém cac nghién clru sdu hon trong linh
vuc cong nghé thuc phém. Do do, viéc tiép
tuc nghién cuu, cai tién va hoan thién thiét
bi U t6i den 1a can thiét cho cac giai doan
nghién ctru tiép theo.
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KET QUA NGHIEN CUU THIET KE MACH DIEU KHIEN VA HE THONG SAC
DIEN TU PIN NANG LUGNG MAT TRGI CHO THIET BI QUANG NANG
PHONG TRU CON TRUNG GAY HAI CAY TRONG NONG LAM NGHIEP

Nguyén Van Gidpt, Bui Duy Ngoct, Nguyén Trong Tuant, Cao Chi Cong?,
Lé Thi Hung!, T Quéc Huy?, Nguyén Van Minh2, Phagm Binh Manh?,
TOM TAT

Thiét bi quang nang 1a mgt gidi phap vt 1y hiéu qud, than thién véi méi truong trong
viéc phong trir ¢on tring gay hai cay tréng ndng |am nghiép. Tuy nhién, viéc trién khai cac
thiét bi ndy ¢ nhirng khu virc xa ludi dién doi héi mét hé thong cap nguon va diéu khién tu
cha, hiéu qua va co dé bén cao. Bai béo nay trinh bay két qua nghién citu, thiét ké va ché tgo
mgt hé thong tich hop, bao gom mach diéu khién théng minh va mét tram sac dién tir pin nang
lurong myt troi ¢6 cor cdu quay theo hurdng nang. Hé thong diéu khién siz dung vi diéu khién
STM32F103, cho phép vdn hanh ti déng theo thoi gian, diéu khién tir xa qua song GSM va
tao radién &p cao (dén 5kV) dé tiéu diét cdn tring. Tram sac durgc thiét ke véi bg dieu khién
c0 kha nang hoat dong Véi ddi dién &p dau vao réng (5-42V) va co cau xoay hai truc, gi up
toi wu hda hiéu suat thu nang lwong. Két qua khao nghlem cho thay hé thang hoat dgng on
dinh va hiéu qua. Trong diéu kién miia hé, tramsac c6 thé nap d‘ong thoi cho 4-5 thiét bi, dam
bdo cac dc quy dirgc nap dady trude khi trién khai vao budi chiéu. Co cdu xoay theo hiréng
nang da chieng to hiéu qud vieot trgi so vdi hé théng cé dinh, ddc biét 1a kha nang nap dién
hiéu qud vao dau budi sang va cudi budi chiéu. Nghlen ciru (A phét trién thanh cong mgt gidi
phap toan dién, tw chi vé nang luong, gop phan nang cao hiéu qua va tinh kha thi cia cac

thiét bi quang nang trong therc tién san xudat néng 1am nghiép bén virng.

Tir khoa: Thiét bi quang nang, mach diéu khién, con tring gay hai.

RESEARCH RESULTS ON DESIGN OF CONTROL CIRCUIT AND CHARGING
SYSTEM FROM SOLAR BATTERY FOR PHOTOSOLAR DEVICES TO
PREVENT INSECTS THAT DAMAGE AGRICULTURAL AND FORESTRY
CROPS

ABSTRACT

Phototactic devices offer an effective and environmentally friendly physical solution for
controlling insect pestsin agriculture and forestry. However, the deployment of these devices
in off-grid areas necessitates an autonomous, efficient, and robust power supply and control
system. This paper presents the results of the research, design, and fabrication of an
integrated system, comprising an intelligent control circuit and a solar charging station
equipped with a sun-tracking mechanism. The control system, based on an STM32F103
microcontroller, enables automated time-based operation, remote control via GSM, and the
generation of a high voltage (up to 5kV) for pest elimination. The charging station is
engineered with a controller capable of handling a wide input voltage range (5-42V) and

''Vién Nghién ctru Cong nghiép rimg
2 Vién Khoa hoc Lam nghiép Viét Nam
3 Truong dai hoc Thanh Pong
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features a dual-axis tracking mechanism to optimize energy harvesting efficiency.
Experimental results demonstrate that the system operates with high stability and efficiency.
Under summer conditions, the station can simultaneously charge 4-5 devices, ensuring their
batteries are fully charged before evening deployment. The sun-tracking mechanism
demonstrated superior performance compared to a fixed system, particularly in its ability to
charge effectively during the early morning and late afternoon hours. This research has
successfully developed a comprehensive, energy-autonomous solution, enhancing the
effectiveness and practical feasibility of phototactic devices in sustainable agricultural and

forestry practices.

Keywords: Solar energy devices, control circuits, harmful insects.

1. PAT VAN DE

Nham hudng tdi nén néng nghiép bén
virng va than thién véi moi truong, cac giai
phap sinh hoc — co hoc phong trir sdu bénh
dang ngay cang duoc quan tam va phat trién.
Trong d6, thiét bi quang nang diét con trung
sir dung tram ngudn sac tr pin nang luong
mat troi la mot hudng di tiém nang, ddc biét
pht hop véi didu kién san xuét tai cac ving
néng thon va lam nghiép cd dién ludi han
ché. Cac thiét bi nay thuong hoat dong theo
nguyén ly sir dung anh sang UV dé thu hut
con trung, sau do tiéu diét hoac bat gitr
chung théng qua cac co ché nhu ludi dién,
quat hat, hodc bay dinh. Tuy nhién, dé thiét
bi hoat dong hi¢u qua va on dinh trong diéu
kién ngoai troi, dac biét 1a vao ban dém, can
c6 mot mach diéu khién thong minh va h¢
thong sac nang luong tdi wu. Mach diéu
khién phai dam nhan nhiéu chtc nang: tu
dong bat/tt theo yéu cau thuc té, bao vé pin
sac qua tai hodc qua x4, phan phdi ning
lugng hop 1y cho céc thiét bj tiéu thu (dén
UV, b0 tiu diét con trung gay hai), co thé
tich hop cam bién hoac két ndi tir xa dé giam
sat va diéu khién hé thong. Bong thoi, hé
thong sac tir pin nang luong mit troi cin dam
bao hiéu suit chuyén ddi dién nang cao, co
kha ning diéu tiét dong sac phu hop véi loai
pin stt dung (pin lithium-ion hoac dc quy
axit-chi), va hoat dong on dinh trong cac
diéu kién 4nh sang thay doi theo thoi tiét.

Trong bdi canh san xuat néng lam
nghiép hién dai, viéc ki€ém soat con trung
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gdy hai cdy trong 14 mot trong nhimng yéu té
then chdt nhim dam bao niang suat, chét
luong nong 1am san va su bén viing cua hé
sinh thai canh tac. Cac bién phap truyén
théng nhu st dung thube bao vé thuc vat tuy
dem lai hiéu qua tirc thoi nhung dong thoi
gdy ra nhidu hé luy nghiém trong: 6 nhiém
moi truong, ton du hoa chét trong nong 1am
san, anh huong dén stc khoe con ngudi va
lam suy giam da dang sinh hoc. Vi vay, viéc
mg dung céng nghé vao san xut nong lam
nghiép dang tr6 thanh xu hudng tat yéu
nham ning cao ning suat, chat lugng nong
lam san va bao v€ moi truong sinh thai. Mot
trong nhitng thiét bi tién tién hién nay 13 hé
théng quang niang phong trir con tring gay
hai — thiét bi hoat dong dua trén nguyén Iy
thu hut va tiéu diét con tring bang anh sang.
Thiét bji dac biét hiru ich trong viéc giam
thiéu st dung thudc bao vé thuc vat hoa hoc,
g6p phan bao vé strc khoe con ngudi va hé
sinh thai. Tuy nhién, dé thiét bi hoat dong
hi¢u qua, on dinh va bén viing, viéc tinh toan
thiét ké mach diéu khién ciing nhu hé théng
tram sac dién tur pin ndng lugng mat troi cd
kha nang quay theo hudng mit troi 13 didu
hét sirc can thiét.

Mach diéu khién dong vai trd nhu “bd
ndo” cua toan by hé théng. N6 chiu trach
nhiém kiém soat cac chic ning quan trong
trong diéu khién va van hanh thiét bi. Néu
mach diéu khién khong duoc thiét ké chuan
Xac, thiét bi s& hoat dong khong 6n dinh, tiéu
t6n dién nang khong can thiét hodc co thé hu
hong sau thoi gian ngan si dung. Thuc té
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hién nay cho thy, nhiéu thiét bi dén bit con
tring van st dung cac mach diéu khién don
gian, thiu cac tinh nang bao vé va diéu phdi
thong minh, dan dén tinh trang nhanh hong
héc, hiéu suét kém, hoic tiéu tdn nang lugng
khong can thiét. Nghién ctru va thiét ké mot
hé thong diéu khién tich hop vdi sac ning
lugng mit troi t0i wu, linh hoat, gia thanh
hop ly nhung Van dam bao hiéu qua hoat
dong 1a yéu cau cap thiét trong xu hudng
phat trién thiét bi néng 1am nghiép thong
minh hién nay. Do do, viéc tinh toan va thiét
ké mot mach diéu khién théng minh, linh
hoat, c6 kha nang tich hop song GSM, cam
bién dong/ap va kha nang lap trinh 1a yéu t6
tién quyét giup thiét bi van hanh hiéu qua
trong moi diéu kién moi truong.

Bén canh do, tram sac nang lugng mat
troi 1a ngudn cap dién chinh cho thiét bi, dic
biét quan trong trong bdi canh cac thiét b
nay thuong dugc ddt ¢ nhitng ving xa x01,
khong ¢6 luéi dién. Viéc st dung hé thong
tAm pin ¢ dinh s& 1am han ché kha nang thu
nhan niang luong do su thay doi goc chiéu
anh sang trong ngay va theo mua. Do do, giai
phap thiét ké tram sac ¢6 kha niang quay tdm
pin theo hudéng chuyén dong ctia mit troi
(solar tracking) 1a cuc ky can thiét nham tbi

da hoéa lugng dién thu dugc. HE théng nay
gitip nang cao hiéu suét thu nang luong 1én
20-40% so voi hé thong cb dinh, qua d6
giam thoi gian sac, tang kha nang tich dién
va duy tri hoat dong lién tuc cho thiét bi vao
ban dém hodc khi thoi tiét xau.

Su két hop gitta mach diéu khién thong
minh va hé théng tram sac dién tu pin nang
lwong mit troi quay theo hudng di chuyén
clia mit troi khong chi gitp téi uu higu suat
hoat dong cua thiét bi quang ning ma con
nang cao tinh ty dong hda va giam cong tac
van hanh thu cong. Pong thoi, hé thong nay
gop phan thuc didy moé hinh noéng nghiép
cong ngh¢ cao, than thién v4i moi truong,
phtt hop véi xu thé chuyén ddi xanh va phat
trién bén virng hién nay. Chinh vi vay, viéc
tinh toan va thiét ké tong thé ca mach diéu
khién va tram sac c6 kha nang diéu chinh
hudng tdm pin 13 nhiém vu cap thiét, mang
tinh {mg dung thyc tién cao, c6 y nghia lau
dai d6i v6i nganh noéng 1am nghiép hién dai
va g6p phan thuc ddy tng dung ning luong
tai tao va cong nghé dién to vao linh vuc
nong — 1am nghiép.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pdi twong nghién ciru

- Thiét bi quang niang cho phong trir con
trung gy hai cdy trong nong 1am nghiép.
Thiét bi hoat dong dua trén nguyén 1y dan
du con tring bang ang sang va tiéu diét do
phong dién hd quang do su ¢ ngin mach.
- Cong nghé vi diéu khién trong diéu khién
cuong do anh sang, dong/ngit thiét bi theo
yéu cau, diéu khién dong dién cao ap va
sac dién tr pin nang lugng mat troi.

- Pin nang lugng mait tro1 va hudng quay
clia mat troi trong nam.
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Bang 1. Thong s6 k¥ thuat chinh cua thiét bi quang nang

Tt Bg phdn

Thong sé ky thugt chinh

1 | B phan dan duy con trung

02 bong dén UVA 220V/20W

2 | B6 phan bay diét con tring

02 cap ban cyc hinh chit nhat dit 2 bén deén dan dy,
khoang cach giira 2 ban cuc 3- 6 mm.

3 | Ngudn dién

3.1| Ngudn dién dc quy

02 ac quy 12 Vx15 Ah/chiéc.

3.2| O cim nap dién ic quy

Str dung nguon dién pin mat troi hodc dién ludi, ...

4 | Hé théng diéu khién by deén

4.1| Piéu khién theo thoi gian

Thoi gian cho va thoi gian hoat dong theo cai dat.

4.2| Diéu khién tir xa

Str dung sim di¢n thoai, nhan tin nhén 1énh va xu ly
doéng/cat mach dién ) “$SETUP ON#” = Dong,
“$SETUP OFF#” = Cit.

5 | Bo phan chuyén ddi dién

Dién ap ngudn vao 12VDC, dién ap dau ra 220VAC,
50Hz.

6 | Bo tao xung dién cao ap

Nguon dién vao 12VDC, dién ap ra (khong tai) 3
muc: 2,0; 3,0; 5,0kV DC theo chu ky mach dong.

H¢ thong cong tac diéu
khién

- Bat/tit nguodn dién ic quy.

- Chuyép ché do dié}l khién ty dong theo thoi gian
sang ché dd di€u khién tir xa va nguoc lai.

- Bét/tét cép dién 12VDC dén B§ tao xung dién cao
ap.

8 | Hop bao vé hé thong dién

Ton Inox day 0,4-0,65 mm hinh khdi hop chir nhat.

Thoi gian hoat dong tbi da

(6 - 10) gio tuy theo Iugng con trung.

Nguyén tic lamviéc cia hé théng diéu khién thiét bi quang nang tu dong va tir xa:

So d0 nguyén tic hoat dong cia hé

thdng diéu khién nhu hinh 2 sau:

Diéu khién thiét bi quang ning hoat
dong tu dong hen gio: Thuc hién béng role

thot gian.

nap va hoat dong trong dém theo két qua
nghién ctru bao v¢ thuc vat. bé thuc hién ché
d6 diéu khién nay, can bat cong tic (3) 1én
phia trén va dong cong tic ngudn (2), dong
dién tr ic quy toi bo chuyén doi dién (5)
chuyén ngudén dién 12VDC thanh dién

- Thot gian cho t1 va thoi gian hoat
dong t, thay doi duoc tiy ¥ theo timg gidy
(s), phut (m) va gio (h) va duoc lya chon, cai
dat trén (5) tuong Ung voi thoi gian con

trung trudng thanh can diét ra khoi noi an

TAP CHi CONG NGHIEP NONG THON SO 58

220VAC 50 Hz cap t6i role (6). Role bit dau
hoat dong va sau khi chay hét thoi gian t; s&
chuyén sang giai doan t» dong mach diéu
khién.
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Hinh 2. So dé nguyén tdc hoat dong hé thang diéu khién

1. Ac quy 12V, 2. Céu chi va cong tic
tat nguon dién, 3. Cong tic dao chiéu
(chuyén ché do Diéu khién ti dong theo thoi
gian — Diéu khién tir xa va nguoc lai), 4. BO
diéu khién tir xa bang tin nhin SMS, 5. B6
chuyén dbi dién 12VDC — 220 VAC 50 Hz,
6. Bo diéu khién (role) tu dong theo thoi
gian, 7. Cong tic déng cat diéu khién quat
gid, 8. Quat gié khuéch tan pheromon, 9.
Pén dan du ngoai va dén dan du trong, 10.
Cong tic déng cét bang tay cdp dién dén bo
tao xung dién cao ap, 11.B0 tao xung dién
cao ap tir dién ac quy, 12. Num xoay diéu
chinh cuong do dién cao ap, 13. Céac cdp ban
cuc phong dién.

- O giai doan t,, dong dién diéu khién
theo chu ky dao dong gdm dong dién mot
chiéu 12V dan toi cong tic (10) va dong dién
xoay chiéu 220V t6i cum cong tic (7), khi
cong tic (7) dong mach, cép dién 220 V cho
céc dén dan du, khi cong tic (10) dong s& cap
dién 12V dén bo tao ra xung dién cao ap
(11). Cudng d6 xung dién cao ap bién dong
theo chu ky dao dong, thay d6i duoc 3 cap:
2,0kV, 3,0kV va 5,0kV DC tuong tng khi
xoay cong tic (12) dén vi tri s6 1, 2 va 3.
Chon cap cuong do dién cao ap tiy thudc
vao kich thude ctua con trung trudng thanh
can diét. Khi hét thoi gian t, role (6) cat
dong diéu khién nén toan bd hé thong thiét
bi ngung hoat dong.

Piéu khién thiét bi quang ning tir xa:
Puogc thuc hién bang tin nhan théng qua
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song di¢én thoai GMS, nguoi diéu khién dé
chu dong cat mach dién ndi tir ac quy dén bo
chuyén d6i dién (5) khi mua 1én, giong 16c
bat thuong trong khi thiét bi dang hoat dong
theo ché do diéu khién ty dong theo thoi
gian. Dé thyc hién diéu khién tir xa, can bat
cong tic (3) xudng dudi. Khi 1énh diéu khién
theo tin nhan chuyén toi bo diéu khién (4),
tin nhan 1énh dugc 4) chuyén thanh tin hiéu
dién diéu khién cong tic d(’)ng/cét mach dién
néu trén va qua trinh hoat dong tiép theo nhu
& ché do diéu khién tu dong theo thoi gian.

b) Nguyén tic hoat dong dan du va bay
diét con trung:

Pén din du ngoai phat sang hap dan
cac con trung trudng thanh cé xu tinh anh
sang & gin xung quanh va & xa tim dén
ngudn sang. Cac loai con tring truong thanh
hoat dong dém khong bi kich thich bdi anh
sang nén bay tim dén. Khi ¢ gan, ching bi
hap dan manh boi anh sang dén UV nén bay
lao manh vao ngudn kich thich. Céc loai con
tring trudng thanh bay qua khe cua rao chin
bao vé & mat ngoai khung chinh vao trong
va cham vao cap ban cuc dién cao ap va trd
thanh vat dan dién. Dong dién phéng qua
lam chung té liét. Cac con trung truong
thanh khac c¢6 thé bi va dap vao nhau tir ngay
ngoai rao chin bao vé hoic va dap vao rao
nay nén ciing bi thuong va roi xuéng khay
nude. Do vy, thiét bi quang ning c6 thé bat
diét triét dé hau hét cac loai con trung trudng
thanh hoat dong dém c6 kich thudc rat khac
nhau bi hap din boi 4nh sang dén hodc boi
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phu thém pheromon trén cap cuc.
2.2. Yéu cau nhiém v thiét ké

Thiét ké dugc mach diéu khién cho
thiét bi quang nang phong trir con tring giy
hai trong ndéng 1am nghi€p nhu Hinh 1, véi
mét sb chi tiéu cu thé sau:

- Thiét bi so dung dén dan du
(UV/LED céng suat 5-20W), hoat dong tir
ngudn dién AC duoc chuyén ddi tir ngudn
DC cuia dc quy théng qua mach nghich luu
(inverter). HE théng dién luu trr st dung ac
quy duoc sac tur tram pin nang lugng mat troi
hodc dién ludi. Tram sac di€n tr pin nang
lugng mat troi o hiéu suét cao, dam bao co
dong tot va diéu chinh dugc goc hung sang
tor &nh sdng mat troi.

- Hé théng duoc thiét ké dé dam bao
hoat dong 6n dinh, sac day dc quy trong ngay
va cung cdp du nang luong dé thiét bi hoat
dong ca dém véi hiéu suat chuyén doi n =
85%.

- Mach sac str dung IC diéu khién nang
luong mit troi c6 kha niang diéu chinh dong
sac va bao vé qua ap. Mach diéu khién thuc
hién tin hiéu diéu khién bat/tat dén tu dong
theo thoi gian hodc tin nhin GMS. Bo
MOSFET duoc st dung dé dong/ngit tai
theo tin hiéu diéu khién tir vi diéu khién.

2.3. Phuong phap nghién ciru thiét
ké

- K¢é thira két qua nghién ctru cta dé tai:
“Nghién cizu cdi tién thiét bi bdy dén diét
cong tring gdy hai cay trong néng 1am
nghiép co hiéu qua cao va s dung dién nang
liwong mdt troi” 1a thong tin dau vao dé co
co ¢ tinh toan, thiét ké mach diéu khién va
hé théng sac dién tur pin nang luong mat troi
cho thiét bi quang ning.

- Phuong phap diéu tra, khao sat va thu
thap thong tin tir cac kénh trong nude, ngoai
nudc, truc tiép khao sat tai hién truong va tur

tai lidu co sdn dé lya chon nguyén 1y, két cdu
mach diéu khién va giai phap sac dién tir pin
nang luong mit troi cho thiét bi quang nang.

- Phuong phép tinh toan, thiét ké: sir
dung phuong phap ké thira, tham khao tai
liéu vé& nguyén ly hoat dong va phwong phap
tinh toan thiét ké mach trong va ngoai nudc.
Céc budc tinh toan cac thong sb chinh vé két
cAu ciing nhu cic thong sb cong nghé cua hé
thng cip dién ning luong mat troi duoc tién
hanh nhu sau: Phan tich lya chon phuong an
thiét ké; Tinh toan xac dinh cac thong )
cong suat, két cdu co khi; Thiét ké mach in,
lya chon linh kién,.. lya chon goc quay tdm
pin, giai phap thay doi goc quay,...

- Phuong phdp md hinh hoa va mo
phong bang phan mém thiét ké: Ung dung
phan mém thiét ké 2D, 3D chuyén dung
(Autorcad, Solidwork, Invetor,..) dé xay
dung chi tiét, cum chi tiét va lap ghép mo
phong tong thé két cdu tram sac pin NLMT.

2.3.1. Phwong phép thiét ké mach
diéu khién

* Co so'ly thuyét va khao sat thuec tién:
Téng quan nguyén ly hoat dong cua dén bay
con trung: Tim hiéu dac diém sinh hoc cua
cac loai con trung gay hai chinh trong ndong
lam nghiép, dac biét 1a thoi quen hoat dong
vé dém va kha nang cam nhén anh sang. Tur
d6 xac dinh yéu cau vé cong suét, loai bong
dén, thoi gian chiéu sang pht hop. Khao sat
thuc té tai cac mo hinh dang ap dung dén bay
thu cong va ban tu dong ¢ cac dia phuong
danh gia cac nhuoc diém vé mit tiét kiém
dién, tinh tuy dong va kha nang diéu khién
linh hoat.

* Phuirong phép thiét ké va tinh toan
mach diéu khién:

+ Lua chon vi diéu khién/IC diéu
khién: St dung vi didu khién phd bién
STM32F103 dé dam nhiém chirc nang diéu
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khién thoi gian, doc tin hiéu va didu khién
relay bat/tat dén. Dbi véi tinh ning hen gid
sir dung IC thoi gian thue (RTC) DS3231 két
hop mach relay.

+ Thiét ké mach nguyén 1y va mach in
(PCB): Sir dung phan mém Altium Designer
dé thiét ké mach nguyén ly. Tinh toan thong
s6 cua céac linh kién: dién tro, tu, relay,
transistor, MOSFET diéu khién tai. Thiét ké
mach in hai 16p t8i wu viéc tan nhiét va han
ché nhiéu dién tir.

+ Lap trinh diéu khién: Viét chuong
trinh diéu khién bang ngon ngit C/C++ trén
Arduino IDE. Tich hgp thu vién cho cam
bién anh sang (LDR), module thoi gian thuc
RTC va relay diéu khién. Tao thuit toan
bat/tat linh hoat (c6 thé thay d6i thong qua
nat nhan va tin nhin GMS).

* M6 phong va thez nghiém:

Mo phong so bd hoat dong mach diéu
khién bing phan mém Altium Designer dé
kiém tra logic, kiém soat relay. Lap rdap mo
hinh thyc nghiém: San xuat mach PCB miu
va lap rap mach diéu khién. Két ndi véi bong
den UV, nguén dién AC. Kiém tra hoat dong
trong diéu kién thyuc té ngoai troi: thoi gian
bat/tit, 46 tré phan hoi, tiéu thu dién.

Po dac va danh gia cac thong sb: Thoi
gian hoat dong on dinh cua hé théng. Hiéu
sudt nang luong so vai thiét bi didu khién thu
cong. Muc do thu hut con trung tai cac thoi
diém khac nhau trong dém. So sanh hiéu qua
v6i cac mo hinh dén biy thong thuong dé
danh gia gi tri gia ting cia mach diéu khién
tu dong. Dua trén két qua thir nghiém, tién
hanh tinh chinh phan ctimg va phin mém
nham nang cao do on dinh, d6 bén, va kha
nang mod rdng trong tuong lai.

2.3.2. Nghién cizu thiét ké bé thiét bi
tao va nap dién tir pin NLMT:
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a). Phurong phép nghién citu thiét ké
ché tao thiét bj tao dién NLMT

* Pinh huéng: khung lap tim pin mat
troi quay dugc quanh truc theo phuong
bong - Tay véi 12 mic tuong Ung 12
thang/nam va truc theo phuong Bic - Nam
vo1 9 muc gio trong ngay tuong Ung tur 8 +
16 gid, dé huéng mat tim pin huéng vuong
gbc voi tia ndng mat troi nham ting hiéu suat
hép thy, tao lugng dién nang cao nhét; tang
dién ap dau ra ciia tAm pin vao ntra ddu bubi
sadng, nura cudi budi chiu dé c6 thé nap dién
cho 4c quy ciing nhu tich dién luu tri.

* Phuong phdp chung: Dua trén quy
luat dong hoc ctiia mét troi va st dung phan
mém Autocad xay dung so d6 dong hoc —
xdy dyng so do cau truc tong quat — Phat
trién cac cum két cau, by phan hé thong va
cac chi tiet — Xay dung ban v€ cac chi tiét,
ban v€ lap cac cum két cau va toan bo thict
bi — Ché tao mau thir — Van hanh thur, phat
hién cac sai so6t — Stra chita hoan thién mo
hinh — Thu nghiém trong san xuat.

* Phuong phap tinh toan thiét ké mot
s0 thong so chinh, két cau chinh cua thiét bi:

- Chon loai pin va tinh sb lugng tAm
pin mdt tro1 theo yéu cau cong suat ngudn
dién:

S6 tam pin can c6: n = 1000.Qu/(Sp. £
. Bxte .Th) (tam) (D)

Qn (kWh): Cong suat (hodc san lugng)
dién thi€t bi can tao dugc trong ngay.

S, (m?): Tong dién tich mit cac tAm pin
mat troi lap trén thiét bi.

Bxrs (W/m?): Cuong do ning luong
blrc xa mat troi trén mét dat trung binh trong
ngay.

£ (%): hiéu suit quang cua loai pin, Th
(g10): sO gid nang trong ngay.
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120°

Tia nfng

Mit tim pin

Phuwong Pong

s Sy

Khung lap pin

L3 chét khoa ham

Og
Truc xoay ctia ds
N khung lép pin ./
. -

Phuong Tay

Dia chia 15 dinh vi chét him
(han lién truc khung lép pin)

-

Hinh 3. So' do cau tric va hoat dgng ciia co' cau dinh vi tam pin quay theo gio trong ngay

- Tinh toan thong sd chinh va xac 1ap
két cdu cia co cdu quay va khoa dinh vi
khung lip pin theo gio trong ngay va thang
trong nam: cdn cr so dd cAu trac dong hoc
cAu truc cua thiét bi, dac tinh dong hoc va
thién van cua trai dat. Cu trac thiét bi du
kién va nguyén tic 1am viéc dugc mé phong
nhu sau:

+ Khung trong: lap tdm pin mat troi,
quay quanh truc phuong Bic Nam dé diéu
chinh mat pin vudng géc véi anh nang mit
troi theo thoi gian trong ngay, khong quay
lién tuc ma theo cac muc (ngudng) cach
nhau 30 phut hogc 1 gio bt dau tir 7 gio va
két thuc luc 17 gio hang ngay. Tai cac mic,
khung trong duoc chét khoa cb dinh chéng
gid, mit pin vudng goc vai hinh chiéu cua
tia ndng trén mit phang thing ding theo

Chét khoa (bu 16ng)

R]QOO

Khung giira

phuong Pong — Tay. O thot diérq 12 gid, mat
pin vudng gdoc voi mat phang thang dung.

+ Khung giira: d& khung trong, lién két
v6i khung trong bang truc va 6 dd; lién két
v6i khung ngoai bang truc quay theo phuong
Pong — Ty, mat nghiéng vé phia xich dao
va quay theo tryc nay 12 murc tuong ing voi
12 muc thang trong ndm. Tai cdc muec,
khung gitta dugc khoéa dinh vi véi khung
ngoai (cb dinh trén nén san). Vao luc 12 gid
00 ngay Bong chi (22/12), khung giira khi da
dugc khoa phai dam bao mit tim pin vuéng
goc voi tia nang.

+ Khung ngoai dat ¢ dinh trén mit nén
bang phiang, d& khung gitra va lién két voi
truc quay cua khung giita qua 2 cum 6 do
truc.

Phuong thing diing

Truc quay khung gitra
(theo thang)

Phwong Bic

Khung ngoai

L3 dinh vi chét khéa trung gian véi khung ngoai
Thanh cung dinh vi géc quay cua khung gitra

theo thang trong nam

Hinh 4. So d6 cdu tric va hoat dong cia co cau khoéa dinh vi khung giza do khung trong
guay theo meic thang trong nam
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+ Co cau khoéa truc khung (hinh 3) theo
nguyén tic str dung chdt thép chuyén dong
tinh tién ra vao trong cac cip 16 cua dia thép
han trén truc khung trong. Vong tron chia
cac 16 dong tam véi truc khung trong. Khung
gia lap chbt duoc ¢ dinh trén khung gitra va
¢6 bd phan dan hoi tu dong khoa khi khung
trong quay dén cac muc giéi han. Pong mo
chét khéa bang co hoc duoc truyén dong tir
truc khung trong hodc di¢n tr (nam cham
dién). Bong mé khoa va quay truc khung
trong hang ngay, sau 30 phut hoic 1 gid. Co
cau khoa tryc khung gitra (hinh 4) theo 12 vi
tri thang trong nim gdm 2 cum chét khoa c6
bd phan dan hoi ¢ hai bén thanh khung giita
va 2 thanh cung tron c6 céc 16 dinh vi theo
thang trén khung ngoai. Béng mo co ciu
khoa va quay khung gilra bang co cau quay
tay mdi thang 1 lan.

~ b). Phiong phap nghién ciu thiét ke,
che tao bg nap dién NLMT

* Phuong phap nghién ctru thiét ké mo
dun mach ban dan di¢én tir cong nghiép.

- Xac dinh tinh nang, nguyén ly hoat
dong, thiét 1ap cau trac hé thong.

- Tinh toan thiét ké cac céu tric bd
phan cua thiét bi: bo phan bao vé, diéu chinh
on 4p ban dan, mach nap dién va bao vé tu
dong chdng qué tai, nguoc cuc, tu ngat khi
nap day,..

- Lua chon vat liéu, linh kién dién tr
ban dan, ché tao va thir nghi¢m thiét bi.

* Phuong phap thu nghiém, khao
nghiém géc b(} phan dién t ban déq, hé
thong di€u khién ty dong khong cam bién.

2.3.3. Khdo nghi¢gm danh gia khd
nang lam viéc bg thiét bi tao va nap dién
NLMT

a. Khao nghiém déi chiing kha nang
sinh dién vé} tao dién ép,cho bé nap dién
NLMT cho ac quy cua thiét bi
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* Thi nghiém dong thoi trén thiét bi tao
dién NLMT (goi tit: DPMT) va mé hinh thiét
bi dién mat troi trong san xuit (PMTSX)
trong ngay ning néng giita mua he va ngay
nang kho giita mua déng, & mdi diéu kién thi
nghiém lap 3 1an tir khoang 7 gid 30 - 17 gio
trong mua he, 8 -16 gio trong mua dong.
Pong nhit loai pin mat troi lap trén 2 md
hinh, trong dé: tim pin & PMTSX trén
khung gia 4o ¢ dinh, mat hudng vé xich dao
v6i goc giita phap tuyén mit pin va phuong
thang dimg bang 2 1an gdc vi d6 vung noi thi
nghiém.

- Cac mo hinh thi nghiém dat canh
nhau trén nén san bang phang khong bi che
ning hodc phan xa anh sang, ding phuong
huéng quy dinh theo thiét ké.

- Van hanh BMT trong thoi gian thi
nghiém theo ding quy trinh k¥ thuét.

* Dan thi nghiém thu thap s6 liéu theo
hinh 5. S6 liéu thu thap gdm: dién ap dau ra
sau tim pin U (V/DC) va cuong do dong
dién trong mach phu tai I (A). Thoi diém thu
s6 liéu cach nhau 10 phut. Két qua duogc tu
d6ng luu méy tinh va hién thi trén Vol ké va
Ampe ké.

Trén mdi thiét bi thi nghiém, thu s6 liéu
& mdi thoi diém it nhat ¢ 3 ché 40, s6 phu tai
khac nhau tang dan hodc giam dan bang cac
cong tac mot chiéu sau phu tai. Viéc tang s6
phu tai trong mach dung lai khi dién ap trén
Vol ké giam gan ti gidi han cyc tiéu cua dai
dién ap hoat dong cua bd nap dién NLMT.
Trong mdi dot thu sé liéu & mdi thoi diém,
xong & PMT va chuyén sang PMTSX hoic
nguoc lai, dong thoi can thyc hién nhanh
chéng bang cong tic dao chleu dé it co su
thay d6i cuong d6 NLMT truyen t6i tAm pin
& 2 thiét bi. Khi thu thap s6 liéu dién ap ho
mach & dau ra cua tim pin trén 2 mo hinh
can cit bo cac phu tai ra khoi mach bang cac
cong tic mot chiéu sau mdi phu tai.
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Hinh 5. Sy d6 dan thi nghi¢m so sanh kha nang sinh dién va dién &p sau tam pin mt troi
trén Thiet bj tao dién NLMT cai tien vathiét bi tao dién NLMT trong san xuat

1. TAm pin mat troi trén Thiét bi tao dién
NLMT cai tién, 2. TAm pin mat tro1 trén mo
hinh thiét bi dién NLMT trong san xuat, 3.
Aptomat, 4. Phu tai (dién tr¢ cong suét 100
W), 5 va 6. May do dién &p va cuong do
dong dién (két ni may tinh).

* Tinh toan két qua thi nghiém trén mdi
thiét bi:

- Cong suét dién tao ra ¢ thiét bi, mo
hinh san xuat trong mdi thi nghiém:

Pi-Up i(W)  (2)

i=12, .., n:s6tha ty dotthu thap sb
liéu & tung th01 diém.

j =12.., m: s6 phu tai két ndi trong
mach

- Cong sut tao dién cuc dai trong mdi
dot thi nghiém dugc xéac dinh theo theo ham
cuc dai trong phan mém Excel:

Max (P11, Pi,.. le) (W) (3)

Pimax (W): cong sut tao dién cao nhat
clia tAm pin ¢ thoi diém cua dot thu thap sd
lidu thtr 1 trong ngay.

P, (W): cong suét tao dién cuc dai cua
tam pin (theo cong bd ctia nha san xudt)

- Xac dinh luong dién nang thu duoc
trong ngély tir NLMT ctia mdi tim pin:

Q = 60.1000 " T'l 1(At Pimax) kWh/ngay (4)

At (phut): la khoang thoi gian gitra 2
lan thu thap so6 liéu (10 phut).

n: s 1an thu thap sd liéu trong ngay
mua he hoac mua dong.

b) Khao nghi¢m danh gia kha nang lam
viéc cua bg thiét bi nap dién NLMT

Mo hinh thi nghiém tai hinh 6 va céc
cong tic dé thay doi phu tai trong mach nap
dién. Cac thi nghiém trong 2 diéu kién: ngay
ning néng mua hé va ngay ning kho mua

leax
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d6ng. Cac phu tai da phong dién dén ngudng
gidi han cua dién ap dc quy 10,5 + 11,0 V.
Trong qué trinh thi nghiém cén han ché
cuong d6 dong dién nap cac ac quy trong
khoang 1/6 + 1/8 dung lugng ic quy dé tranh
nong, s6i dung dich lam giam tudi tho ac
quy, giam nap ddy va chdng chay nd. Khi
acquy da duoc nap day, qua trinh nap ngimg,
dién ap dat khoang (12,6 ~ 12,7) V.

Hinh 6. S do thi nghiém kha ndang nap
dién ciia bg thiét bj tao va nap dién NLMT
1. TAm pin mat troi cla Thiét bi tao dién
NLMT cai tién, 2. Aptomat, 3. Thiét bi nap
dién NLMT, 4 va 5. May do dién ap va
cuong d6 dong dién k¥ thuat sb, 6. Ac quy.

3. KET QUA NGHIEN CUU VA THAO
LUAN

3.1. So' @b va nguyén ly hoat dong
ciia mach diéu khién

- So dé mach diéu khién tong thé cua
thiét bi quang nang: Véi yéu cau thiét ké ché
tao thiét bi bdy con tring bang dién co tinh
linh dong cao véi kha ning mang dén dat tai
nhimg vi tri khong c6 ngudn ludi dién.
Phuong 4n dua ra 1a st dung ic quy kho c6
dién ap 12VDC lap dat trong thiét bi va duoc
sac dién tir hé théng pin nang lwong mat troi.
Bai toan dat ra luc nay 14 thiét ké ché tao bo
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dién cao ap danh lira tir ngudn dién 12VDC  gy6c dap Gmg. Vi diéu khién s& thyuc hién ra
v6i kha nang tia Itra dai tor 5-7mm. Véi yéu
cau dit ra, mot thiét bi co ban gém cac thanh . i
phan nhu hinh 7. chap hanh tuong img. Khi bo chap hanh bat

1énh dong ma cép dién hoat dong cho bo

o ) . tat luoi danh Iira dugc cap dién hoat dong,
- Nguyén |y hoat dong cua mach diéu . » P
. , \ , bo mach s& thuc hién chuyén do6i va nhan ap
khién: Mach dugc cap nguon tir ac quy 12V o » ) .
tur dién ap 12V sang dién cao ap 5kV va dua

a bd ha ap con 5V cap ngudn cho vi dié . ,
dua bo fia ap b ngy VEACY L w6l dénh 1ra. Khi bo chdp hanh bat it

khién hoat dong. Vi diéu khién kiém tra cac
diéu kién dé bat hodc tat ludi danh lra. Khi

cac diéu kién bat hodc tit hoat dong ludi

dén chiéu sang dugc cép dién hoat dong, bo
mach s€& thuc hién chuyén ddi dién ap 12V
mot chiéu sang dién 4p 220V xoay chiéu cip

danh lira va dén din du (dén chiéu sang) T i
cho bong dén dan du hoat dong.

Hinh 7: So' do khoi modul diéu khién thiét bi quang nang
- Két cdu cac modul ciia mach diéu khién:

i ' - Khéi chuyén ddi nguon: chuyén doi dién ap

| .'...-'E tor 12VDC sang dién ap 5VDC cho ,kh(‘)i vi

- +. . diéu khién va 4VDC cho khoi giao ticp GSM
I #i4= hoat dong.

o - Khéi vi diéu khién: kiém tra ndi dung tin
nhin diéu khién tir nguoi st dung va ra 1énh
Hinh 8: Két cdu nguyén ly mach diéu tuong ing bé.t/té’[ dén khoi relay Ché.p hanh.
khién
- Khéi relay chdp hanh: déng mé cép
ngudn 12VDC.

- Khéi giao tiép GSM: truyén nhan tin nhin
SMS.
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- Nguyén |y hoat dgng cia mach diéu
khién: Thiét bi str dung mot vi xtr ly ¢
thé lap trinh dé giao tiép qua mang GSM
dé diéu khién tir xa. Khi thiét bi duoc cap
ngudn 12VDC, khdi chuyén ddi ngudn
s& tao hai mirc ngudn dién ap 5VDC cép
cho vi diéu khién va cip 4VDC cho khéi
giao tiép GMS khaoi dong. Sau qua trinh
khoi dong, vi diéu khién gl cic ciu
hinh ban tin d&én khéi GSM va sin sang
nhan tin nhin. Pong thoi vi diéu khién
s& kiém tra lai trang thai diéu khién da
nhan trude d6 dé dong hoic mo relay.
Khi ¢6 tin nhin dugc gui dén thué bao
1ap trong khéi GSM. Khdi nay s& chuyén
g6i tin nhan dén cho vi diéu khién phan
tich ban tin. Néu géi ban tin 1 dung dinh
dang ra 1énh diéu khién, vi diéu khién s&
thuc hién 1énh diéu khién bat/tat khoi
relay theo 1énh trong géi ban tin. Mot
chu trinh thuc hién diéu khién dwoc thuc
hién theo so dd hinh 9. Chu trinh ndy s&
duoc thuc hién lap di lap lai lién tuc.

Lua chon nguyén ly mach cao ap: Qua
nghién ctru cho thiy, hién nay pho bién c6
hai phuong phép thiét ké mach cao 4p trong
thuc té: phuong phap tao cao ap bang bién
ap va phuong phép tao cao 4p bang mach
nhan ap.

- Phuong phép tao cao &p bang bién
ap (Transformer-Based High Voltage
Generation): sir dung mot bién ap tang ap két
hop v&i mach tao dao dong dé chuyén doi
dién ap thip dau vao thanh dién 4p cao dau
ra. Dién 4p dau ra phu thudc vao ty sé vong
day giita cudn so cap va thir cap cuia bién ap
cling nhu tan s cia tin hiéu dao dong diéu
khién. Phuong phap nay c6 uvu diém 13 cdu
trac mach twong dbi don gian, d& tich hop va
c6 thé thiét ké vai kich thude nho gon. Tuy
nhién, bién ap co ty sd bién ap 16n theo yéu
cau thuong phai dat hang riéng, giy khoé

=l
minddl § i
Farsds

l

LB Bl mf

Hinh 9: Chu trinh hoat dgéng cua thiét bi

khén trong ché tao néu sb lugng nho hoac
yéu cdu dic biét. Ngoai ra, do cong suét
mach 16n va dién ap dau ra cao, cc rai ro vé
an toan dién tang 1én dang ké, doi hoi can co
cac bién phap cach dién, bao vé va kiém soat
nghiém ngat trong thiét ké va van hanh.

- Phurong phép tao cao ap bang nhan
ap: Mach nhan ap (Voltage Multiplier
Circuit) la mot dang mach chinh luu két hop
voi céc tu dién va diode, duoc thiét ké dé tao
ra dién ap mot chiéu co gia tri cao gap nhiéu
1an bién d6 dién 4p xoay chidu ddu vao. Pay
1a phuong phap hiéu qua dé tao ngudn dién
ap cao trong cac ung dung yéu cau dong dién
thip, chang han nhu trong 6ng tia dién tir
(CRT), thiét bi ion héa hodc may phat tia X.
Uu diém ciia mach nhén ap 13 cu trac don
gian, st dung linh kién phé thong, hoat dong
hiéu qua & cong sudt thap va muac do an toan
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cao hon so vdi cac phuong phéap tang ap st

dung bién ap. Tuy nhién, khi can tao ra dién

ap rat cao, mach c6 xu hudng tré nén cong
|

Hinh 10: So dé nguyén ly mach cao ap sir

dung bién &p

Trén co sé phan tich wu nhuoc diém
cua hai phuong phap tao di¢én ap cao néu
trén, phuong an thiét ké dugc lya chon 1a sy
két hop giita uu diém nho gon ctia mach cao
ap str dung bién ap va tinh linh hoat trong
diéu chinh dién ap dau ra cing muc cong
sudt thip — dam bao an toan — ctia mach nhan
ap sir dung diode va ty dién. Cau tric tong

kénh do sé tang nhan ap tang 1én, doi hoi
khong gian lap dat 16n va dé gap hién tuong
r0 dién hodc sut &p do ton hao.

T e B II-.T-.F-T-I—.-.

_I'.—-l.—ll--—|—l_l_'

Hinh 11: S0 @6 nguyén Iy mach cao &p
bang nhan ap

thé ctia hé thong bao gdm ba khdi chic ning
chinh: (1) mach tao dao dong tan sb cao dé
chuyén ddi dién 4p mot chidu thanh dién ap
xoay chiéu cao tan; (2) bién 4p ting ap két
hop véi mach nhan ap nhiéu tang (chinh luu
—loc) nham tao ra dién ap cao theo yéu cau;
va (3) ludi dién cao thé dong vai tro truyén
dan va phan phdi dién ap dau ra dén tai.

Hinh 12: So' do nguyén ly tong thé khdi cao &p

Nguyén ly tao dién cao ap nhu sau: Khi
cap ngudn, bo dao dong tan sd cao bao gdbm
transistor va bién ap tan s cao duoc cp dién
dé bién dong dién mot chidu 12V thanh dong
dién xoay chiéu tan sé cao. Pién ap nay duoc
tang 1én khoang 220V bai cac bién ap phd
bién, va sau do dién ap dau ra tiép tuc duoc
khuéch dai 1én dén hang kilovolt nho mach
nhén ap dung tu dién va diode. Pi¢n &p cao
hang kV duoc dua vao ludi kim loai cua thiét
bi. Khi con trung va vao ludi kim loai, no s€
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gay phong dién giira cac ban cyc cua ludi
dién gay choang hoic giét chét con tring.

Véi cdu trac mach da lya chon, hé
thdng st dung mot bién ap tang ap c6 dién
ap dau ra 220/380 VAC duoc cip ngudn tir
dién ap mot chiéu 12 VDC thong qua mach
dao dong. Pé dat duogc dién ap dau ra 5kV,
mach nhén ap duoc trién khai v6i hé s6 nhan
tir 12 dén 20 lan, gitp t6i wu hoa hidu suit va
giam thiéu s6 tang nhan 4p so v4i phuong an
nhan ap truc tiép tir 12 VDC, vén s& doi hoi
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hé sb nhan 1én t&i khoang 420 1an. Cach tiép
can nay cho phép giam kich thudc mach, han
ché ton hao va nang cao d6 6n dinh cua dién
ap dau ra.

Ché d6 hoat dong cua mach nay la
xung véi tan s vai chuc kHz nén cac diode
str dung déu 1a diode “xung”. Céc tu ciing 1a
tu véi dién ap chiu cao. Viéc lya chon loai tu
dién va diode ciing can thiét cho do hoat
dong on dinh cua thiét bi. Dién thé & mdi nat
nhan (gdm Diode va ty) phai chon tri sb ¢6
dién thé nghich cao hon. O ddy, ta nén lya
chon diode c6 kha nang chiu dugc dién ap
tdi thiéu 400V. Tri s dién dung cho tu s€ tur
vai ngan pF dén vai chuc ngan pF ciing nhu
dién thé 1am viéc cta tu cao hon dién thé
thuc té c6 tai tu d6. Tu cubi cung nén cd dién
dung cao hon vai 1an nhiing tu trudc dé co
duoc su 6n dinh va hiéu qua tdt. Gia tri cua
dién dung ciing 13 yéu té quan trong dén kha
nang phéng tia ltra dién cua thiét bi. Vi gia
tri dién dung thép, nang luong di¢n tich tu
thip nén kha nang phong dién s& nhanh
nhung tia lira s& yéu. Véi dién dung cao,
nang lugng tich tu cao nén kha nang phong
Itra manh, tia Itra 16n nhung thoi gian nap lai
s& lau, thoi gian ngat quing giita cac lan
danh lura lién tuc s& dai hon. Pé dam bao
dugc yéu cau vé thoi gian déanh lira ciing nhu
dd manh cua tia Itra, gia tri cua dién dung
nén duoc thtr nghi¢m dé dat yéu cAu. Qua
qua trinh thtr nghiém, tu dién c6 dién dung
10.000pF dugc lya chon véi kha nang danh
Itra gﬁn nhu lién tuc va tia ltra to. Dién cao
ap dua ra ludi danh lra dat gan 5kV va c6
thé diéu chinh cac mirc dién ap ra khac nhau.

3.2. Thiét ké mach va Chwong trinh
diéu khién
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- Thiét ké so dé va mach in mach diéu
khién:

H¢ théng mach diéu khién cho thiét b
quang nang phong trir con trung gay hai
noéng nghiép da duoc thiét ké va mo phong
thanh cong bang phan mém Altium
Designer. Hé thong bao gdm ba khéi chirc
nang chinh: mach diéu khién dén UV, mach
diéu khién tir xa qua song GSM va mach tao
dién ap cao phuc vu tiéu diét con trung.

Mach diéu khién dén UV st dung vi
diéu khién STM32F103 dé bavtat dén theo
thoi gian dinh sin hogc tin hiéu cam bién.
Mach cong suit sir dung MOSFET gitip
chuyén mach hi¢u qua va ddm bao hoat dong
6n dinh trong diéu kién ngoai troi. Qua trinh
mo phong trén Altium Designer da xac minh
do tin cay nhiét va chét lugng tin hi¢u cua
mach.

Mach diéu khién tir xa qua séng GSM
st dung module SIMSOOL dugc tich hop
trén bo mach chinh, cho phép diéu khién hai
chiéu va bao céo trang thai qua tin nhin
SMS. Vi diéu khién s& xir ly va phan tich
1énh diéu khién tir xa dé bat/tit thiét bi, theo
doi dién ap pin va didu chinh théng sé hoat
dong. B tri mach in (PCB) duoc tdi uu hoa
nham giam nhiu dién tir (EMI), dong thoi
vi tri anten duoc thiét ké dam bao thu tin
hiéu tt nhat.

Pé tao muc dién ap cao dau ra, mach
dugc thiét ké theo nguyén 1y bo chuyén doi
DC-DC Boost, cho phép nang dién ap dau
vao tir nguén DC 12V 1én mirc can thiét
trude khi dua vao giai doan nhan 4p dé tiéu
diét con trung. Céac thong sb cudn ddy, tan sb
doéng cat va linh kién cong suit duogc tinh

29



KHOA HOC - CONG NGHE

toan k¥ luong dé dam bao hd quang 6n dinh
va an toan. Cac linh kién bao vé nhu diode
TVS va khe ho cach ly dugc bé tri phit hop
v6i tiéu chuan an toan dién.

Sau qua trinh nghién ctru thiét ké da tao

Hinh 13: So' @6 mach diéu khién

Hinh 15: So dé nguyén 1y mach cao ap

- Thiét ké Chuwong trinh diéu khién
mgch: Chuong trinh diéu khién toan bo hé
thdng duoc xdy dung trén Arduino IDE, st
dung ngdn nglt C/C++ va cac thu vién tiéu
chuan nhu SoftwareSerial, TimerOne,
EEPROM, va LowPower. Cac chic ndng
chinh bao gdm:

« Ty dong diéu khién dén UV: Vi diéu
khién doc tin hiéu tir cam bién LDR qua
chan analog, néu gia tri duéi ngudng anh
sang dinh san, dén s& dugc kich hoat. Ngoai
ra, nguoi dung cé thé 1ap trinh ché do hen
gio (on/off) theo thoi gian thyc bang module
RTC DS3231.
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dugc thiét bi quang ning phong trir con
trung gay hai nong lam nghi€p véi mach
diéu khién va mach cao ap nhu sau: Bo mach
dién tir cua thiét bi duge duge thiét ké trén
phan mém Altium Designed, bao gom thiét
ké so d6 nguyén 1y va bo mach in.

Hinh 14: so' d6 mach in mach diéu khién

Hinh 16: So' d6 mach in mach cao &p

« Diéu khién va giam sat tir xa qua
GSM: Chuong trinh st dung giao tiép
UART dé nhén va xir 1y tin nhin SMS chira
Iénh nhu: "ON", "OFF", "STATUS",
"RESET". Vi diéu khién phan hi trang thai
hoat dong, dién ap pin va thoi gian hoat dong
qua SMS tra vé.

e Tao xung PWM diéu khién mach cao
ap: Str dung Timerl dé phat xung PWM c6
tan s diéu chinh dugc trong khoang 15-20
kHz. Tin hiéu xung dugc dua dén transistor
cong suit, diéu khién qua trinh phong dién
cao ap dinh ky trong chu ky hoat dong.
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o I
o Hinh 17: Xay dung chuirong trinh diéu khién cho vi diéu khién

Chuong trinh duoc tdi uu vé dung
lugng bd nhd, véi kich thudec ma sau bién
dich khoang 32 KB, chiém duéi 50% b nhé
flash cuia STM32F103. Hé théng ciing dugc
tich hop co ché watchdog dé tu khoi dong lai
khi phat hién treo 1énh hoic 15i giao tiép.

Két qua kiém thr mo phong trén
Arduino IDE két hop Proteus cho thdy
chuong trinh hoat dong 6n dinh, phan hoi
dung chirc nang diéu kh1en va giam sat theo
yéu cau dit ra. Giao tlep GSM dat d6 tré thap
(2-3 gidy), PWM diéu khién mach cao ap
khong gay nhiéu téi cac module khac trong
hé thong.

=" .I. II-- .;
i = S I
|

3.3. Thiét ké hé thong sac dién cho
thiét bi quang ning tir pin ning hrong
mat troi

Do dac thu nganh 1am nghiép thuong
nam xa khu dan cu va kho tiép can dién ludi,
viéc thiét ké tram dién nho su dung pin nang
luong mat troi la cén thiét nhém dap ung nhu
cau dién tai chd, cAp ngudn cho thiét bi dan
dung va thiét bi quang niang. Dé nang cao
hiéu sudt va giam kich thudc hé théng, cac
tam pin duoc thiét ké co thé diéu chinh goc
nghiéng theo hudng quay ctia mat troi.

3.3.1. Thiét bj tao dien NLMT

Céu trac b khung cuia thiét bj tao dién
NLMT cai tién da dugc xac 1ap nhu hinh 18:

--'---- Lag
.._.--"-;-—L__ __:-—I;h.l.’
I | -

Hinh 18. S d6 nguyén tac cau tric thiét bi tao dién NLMT

1. Khung trong va tém pin mdt troi, 2. Khung ngoai, 3. Bong co dién, truc quay tay va bo
truyén xich, 4. Co cau chdt khoa dinh vi tryc khung trong, 5. Dia thép co cau khoa tryc
khung trong, 6. Khung gitta va 6 d truc, 7. TAm thép va chét khoa dinh vi truc khung giita,
8. Truc quay tay va bd truyén dong, 9. Pdi trong
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- Khung ngoai: dugc lép dat trén mat
nén san, vuon dugc diéu chinh thing bang
va c6 thé dich chuyén dé tranh mit cac tim
pin bi che ning trong ngay.

- Khung giita: lién két véi khung ngoai
bang truc quay theo phuong Péng - Tay,
quay dugc xung quanh truc nay goc f=0° +
(-47°) va chia thanh 06 mic déu nhau, goc
gifra cac muc la 7°50°. Céc vi tri muc quay
ctia khung gitra dugc dinh vi bang céc 15 trén
thanh cung tron bang thép han trén khung
ngoai va dong tdm voi truc quay cia khung
giita. C6 dinh khung giita & cac vi tri mirc
twong Ung cac thang trong nam (thdng 12 —
6 va nguoc lai thang 6 — 12) bang cac chdt
khoa lién két tai khoa trén khung giita véi
thanh cung tai cac 18 nay. Vao thoi diém
22/6, khung giita phai duoc chdt khda & mirc
tuong Ung goc gira mat khung gitta voi
phuong nam ngang bang 2 1an goc vi do noi
lap dat thiét bi.

- Khung trong lap tAm pin mat troi, lién
két voi khung giita bing truc theo phuong
Bic — Nam, quay duoc quanh truc géc o =
1500 (tir -75° — 0 — +75° ddi xtng 2 bén
mat phang thang dung di qua truc quay) néu
diéu chinh quay khung giira tir 7 gid - 17 gior
trong ngdy ning néng mua he, trong d6 goc

(-75°) tuong g luc 7 gio 00, 0° tuong ing
12 gid 00, (+75°) twong tng 17 gio 00; hoac
chi quay véi géc a = 120° tr -60° — 0 —
+60° tuong Umg tur 8 gio - 16 gio trong ngay
ning kho mua dong.

Céc muc goc quay dé dinh vi truc quay
trén co cdu khéa 1a 7°30° néu 30 phut quay
khung trong di 1 mic hodc 15° néu 60 phut
mdi quay khung. Pinh vi truc khung trong
so voi khung giita & cac mirc bang cac chét
khoa co hoc lién két khung gitra v6i dia thép
dugc han trén truc khung trong. Pia nay co
cac 16 dinh vi dong tdm véi truc nay. Cac
chét khéa duoc mé ra trude khi quay truc
khung trong va tu dong lai béng bd phan dan
hoi mdi khi truc quay dén vi tri gi¢i han
tuong (mg voi cac mirc. Nguyén tac hé thong
diéu khién quay khung trong dugc mo ta trén
hinh 18. M¢ cac chdt khoa khung trong bang
ro le dién dong thoi véi diéu khién dong co
dién lam quay truc khung; diéu khién dong
co dién va ro le dién béng ro le tu dong hen
g10, sau 30 hodc 60 phut ro le lai dong mach
dién mot 1an. Khi khung trong quay dén mot
mic méi, ro le cit dién ngimg dong co va
chdt khoa tu déng lai vao 16 trén dia béng co
cAu dan hoéi. Khi khéng st dung dong co
dién c6 thé mo khoa va quay khung bing tay.

3.3.2. Bé nap dién NLMT cho thiét bi quang ndng

VDC)

dau ra.

Hinh 20. Bg nap di¢gn NLMT
1. Cap cuc cong vao nbi voi aptomat va tim pin mat
troi (dién ap ra dinh muc ctia mdi tim pin mat 41,7

2. Cip cuc cong ra ndi véi 2 cuc cia dc quy hodc bd
chuyén d6i dién (dién ap ra dinh mirc 12 VDC)

3. Bén bdo trang thai hoat dong

4. Pong ho hién thi dién 4p va cuong do dong dién
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B nap dién NLMT duoc thiét ké lam
viéc dong bo v6i thiét bi tao dién NLMT cai
tién, nap dién truc tlép cho céc 4c quy trong
bay den hodc cac dc quy thdo roi thong qua
cac 6 dién va day din ¢ cac dau cdm chuyén
dung dé tranh nguoc cuc ac quy. B nap dién
NLMT bién doi dong dién 1 chiéu tao ra tir
tam pin mit troi (co dién ap hd mach < 49 +
50 VDC) thanh dién 4p 12 VDC, muc dao
d6ng phit hop nap dién cac ic quy. Cau triic
gém 4 b6 phan chinh st dung toan bo mach
ban dan va duogc thiét ké, ché tao hoan toan

trong nudc.

Bd nap dién NLMT dugc thiét ké 3
kénh doc 1ap, mbi kénh két ndi v6i 01 tim
pin mat troi, cho phép cuong dong dién
trong mach nap tdi da 20A, dién ap nap dinh
muc 12V (twong Gng tong dung luong ac
quy 150 + 180 Ah). Khi cac tAm pin mit troi
cung loai va c6 cac thong sb ky thuat hoat
dong nhu nhau c6 thé két nbi 3 kénh dé nap
dién cho phu tai c6 dung luong 16n bang 2,5
+ 2,7 lan tong dung lugng dién ic quy cho
phép cua 3 kénh nap.

3.3.3. Nguyén tcic hoat dgng cuia bg thiét bi tao va nap dién NLMT

=}

Hinh 21. So' d6 nguyén tic hé thong diéu khién quay khung lép tam pin mét troi va
nap dién cho bdy dén ¢ thiét b tao dién NLMT
1. Ac quy, 2. Bo chuyén d6i dién (12VDC—220 VAC 50 Hz), 3. Ro le diéu khién tu dong
hen gid, 4. Contactor, 5. Dong co dién giam téc va bo truyén dong, 6. Ro le dién dong mé
khoa chot dinh vi truc khung trong, 7. B khoa chét dinh vi truc khung trong, 8. Khung
trong lap tim pin mat trot, 9. Aptomat, 10. B6 nap dién NLMT, 11. Bay dén st dung nguon
dién ac quy, 12. Phuy tai khac str dung dién 220V 50Hz (dén, quat,..)

Nguyén tic vdn hanh: Lap dat thiét bi
tao dién NLMT cai tién trén nén san, vuon
phai dam bao thing bang khung ngoai, cac
truc khung gitta va khung trong theo dung
phuong Pong — T4y va Bic - Nam. Két n6i
b nap dién NLMT, hé thng dién diéu khién
va cac phu tai véi tAm pin mit troi theo so
dd hinh 21, trong dé cac phu tai 1a dc quy
doc 1ap hodc da lap trong bay dén phai ding
dién ap ac quy (12V), lap ding cuc (+) va (-
) va cong suat tiéu thu cia mach nap khong
vuot qua quy dinh. Trudc khi van hanh phai
kiém tra vi tri cua Khung gilta va co cau
khoa, néu khong dung muc tuong ung voi
thang hién tai (ghi trén thanh cung dinh vi)
can mé khoa khung gitra voi khung ngoai va
quay khung giita dén murc quy dinh rdi déng
khoa. Vi tri nay khong thay doi cho dén ngay
quy dinh quay khung giita ¢ thang tiép theo.
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Tiép theo, m¢ khoa dinh vi truc khung trong
bing co cdu dong md bang tay va quay
khung trong dén vi tri mac tuong ung voi
gio hién tai va dong khoa. Cai dat ché do
didu khién quay khung trong trén role tu
dong hen gio v6i thoi gian ngimg (cat mach
dién) gitra 2 murc dinh vi khung trong 1ién ké
nhau 1a 30 phut hodc 60 phut tuy theo ciu
tric co ciu khoa truc khung trong da dugc
che tao. Bat cong tic dién cap ‘ngudn dién tur
ic quy (1) trong mach nap dé hé thng bt
dau hoat dong

Nguyén ly lam viéc: Cac cell trén tAm
pin (8) hap thu nang luong anh sdng mat troi
chuyén thanh dién ning tao dién ap giita hai
dién cuc cua tim pin 1a dién mot chiéu
<49V. Dién ap nay theo day cap dién chuyén
dung dan vé aptomat (9) va vé khdi dau vao
va bao v¢ cua bg nap dién NLMT (10). Khdi
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nay kiém soat dién ap dau vao va nhan dang
¢6 phu tai (10) hoac (11) duoc két ndi trong
mach nap khong. Néu dién ap dau ra tir tim
pin trong mach kin dat trong muc (5 +
42)VDC va céc dc quy duoc két néi ding
cuc () va(-), khéi nay mé khéa va ndi mach
dan dién tir tAm pin toi khdi didu khién dién
ap cua bd nap dién NLMT. Khdi diéu khién
dién 4ap diéu chinh dién ap dau vao tir tim
pin thanh dién ap chuan 12,6 VDC (dao
dong 11,2 + 14 V tuy thudc dién ap dau vao)
va dua vé khdi diéu khién nap/ngat. Khdi
nay dong mach dién de~1n t6i 6 cdm nap dién
cho dc quy khi dién ap dc quy dudi 11 V va
cit mach khi dc quy da day (dién ap dat 12,6
+ 12,7 V). Khi qua trinh nap dién dién ra,
dén canh bao nap di€n sé& sang va cac déng
hd Vol — Ampe trén by nap dién NLMT hién
thi dién ap nap va cuong do dong dién trong
mach nap. Can ctr gidi han cuong do dong
dién nap ic quy dé thay d6i sd phu tai trong
mach nap.

3.3.4. Khao nghi¢mdanh gia kha nang
nap dién ac quy cua bg nap dién NLMT

Céc thi nghiém duogc thuc hién trong
thoi gian 7 gid 30 + 17 gid ngay ning néng
mua he (23 +25/7/2023) va 8 + 16 gid ngay
nang kho mua dong (26 ~ 28/11/2023) theo
phuong phap da trinh bay tai myc 2.3.2. Cac
phu tai (ic quy trong thiét bi quang ning
(TBQN) va ac quy ddc lap) da phong dién
dén gidi han khoang 10,5 + 11,0 V va dugc
két nbi vao mach nap dién NLMT theo so dd
hinh 21. Cac cong tac duoc sir dung ngit cac
phu tai ra khéi mach nap khi dién ap nap
vuot 14,0 V va téng cuong do dong dién
trong mach nap qua muc cho phép (20A)
theo thiét ké bo nap dién NLMT. Dién ap va
cuong do dong dién trong mach nap dugc
hién thi trén Vol — Ampe ké. Két qua thi
nghiém tai bang 3 va 4 cho thdy: Trong ngay
nang nong mua he ngay tir 7 gio 30 + 8 gio,
mdi tAm pin Canadian 550 W trén bd nap
dién NLMT da cap du dién dé nap dién cho
mdt TBQN, dién ap nap tur 13,5 + 13,8 V,
cudng do dong dién nap (4,2 + 4,7) A, d6 6n
dinh dong nap dat > 80%.

Bang 3. Kha nang nap dién cua bo thiét bi nap dién NLMT trong ngay ning mua heé

, 0 | Pienap | Cuomgdo | CUONEdO | Doon
Thoi diém trong | TBQN i . ... | dongnap | dinh dong
Tt \ nap dién | dong dién . A
ngay trong V) nap (A) trén 1 dién nap
mach : TBQN (%)
2| 8gi6-8gi630 | 2 [132-136] 82-84 ____4 1- 4 2 | 976
3]8gi030-9gi010 | 3 |137-139|132-14,1| 44-47 | 926
4 9¢i010-11gic30 | 4 [13,1-139]164-196]| 41-49 | 954
11 gio 30 — 12 gio
5 30 5 12,7-13,0 | 18,0-20,0 | 3,6 4,0 90,0
12 gio 30 — 14 gio
6 30 5 |13,0-12,7]20,0-18,0| 4,0-3,6 | 90,0
7| 14gi630-16gio | 4 [13.9-132[196-168] 49-43 | 880 |
8 |16gio-16gi030 | 3 [135-133|138-132] 46-44 | 957
9 | 16 gio 30 —17 gio 2 139-134] 94-9,0 4,7-45 95,7

Pé dam bao nap ddy TBQN (c6 tong
dung luong ic quy 30 Ah) dung yéu cau k¥
thuat, va hoan thanh trudc 16 gio chiéu kip
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dua vao hién trudong bay diét con tring can
thoi gian nap dién tdi thiéu 6 + 8 gio, cudng
dd dong dién nap trung binh 4,5A/(1
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TBQN). Theo két qua bang 3, bo thiét bi tao
va nap dién NLMT cai tién cho phép nap 01
b6 TBQN (hoic 01 ic quy 12V/30 Ah) ngay
tur 7 gio 30°, 02 bo TBON tur 8 gio, 03 TBQN
tu 8 gio 30°, 04 TBQN tur 9 gio 10° véi do
6n dinh dong nap tir 88 ~ 90 %. Pién ning
tao ra tlr tim pin ngoai viéc nap dién cho céc
TBQN (11) con nap dién cho dc quy trit dién
(1) ctia hé thong diéu khién lam quay khung
lap tAm pin mit troi (so dd két ndi mach dién
hinh 21). Do viy can can cir tinh trang thoi
tiét dé tinh toan sé luong phu tai két ndi
trong mach nap dam bao nap dién cic TBQN
duoc lién tuc dén khi no dién va kip thoi gian
chuyén dén hién trudng bay diét con trung.
Str dung duoc trang thiét bi khac cua Tram
Quan ly Bao v¢ rung hoac Tram Bao v¢ thuc
vat khi cac phu tai nay duoc két ndi véi bd
nap dién NLMT hoic dc quy trir dién thong

qua bd nghich luu (2) chuyén doi dién
12VDC — 220 VACQ).

* Trong ngay nang kho mia dong: Tir
8 + 9 gio, cho phép nap dién 01 TBQN song
cuong d6 dong nap thay d6i 16n 4,0 = 4,9 A,
d6 on dinh dong nap 81,6%. Tir 9 =+ 16 gid,
cho phép nap 02 TBQN, cuong do dong nap
& mdi TBOQN tir 4,0 + 4,6 A, d6 6n dinh dat
trung binh 91,3+ 95,7%. Trong thoi gian tir
10 = 15 gio 30 cho phép nap 03 TBQN, do
6n dinh dong nap rit cao (93,3 = 100%). Tuy
nhién dé dam bao nap ddy ic quy kip dua
Biy dén vao hién truong chi nén két nbi 02
bd bay deén trong mdi mach nap tir 9 gio. Tan
dung dién NLMT do khéng sir dung hét cho
nap TBQN dé tich dién cho ic quy trit dién
va phu tai khac theo phuong an néu trén.

Bang 4. Kha niang nap dién cta bo thiét bj nap dién NLMT trong ngay ning mua dong

Sé Bdy Cwongdé | Cwong dé Dé on
Tt Thoi diémtrong | dén biégnap | dongdién dong nap dinh
ngay trong nap (V) mach ngp | trén 1Bay | dongdién
mach (A) den (A) nap (%)
1 8 gio — 9 gio 1 12,8 -13,8 | 4,0-49 4,0-49 81,6
3 [10gio-1lgio | 3 |13,0-133]120-126| 40-42 | 952
4 [1lgio-12gi0 | 3 | 130-132|132-138 | 44-46 95,7
5 | I2gio-13gic | 3 |135-137| 135 | 45 100.0
6 [13gio-l4gio | 3 | 136-135( 135 | 45 [ 1000
7 [ l4gio-15gio | 3 | 134-131|135-126| 45-42 933
15 gio— 15 gio 97,6
8 30 3| 131-130(126-123| 42-41
15 gio 30— 16 89,4
9 gio 2 13,6-133| 94-84 4,742
4. KET LUAN quang nang phong tru con trung, giai quyqét

Nghién clru da trinh bay thanh cong
quy trinh tinh toén, thiét ké va ché tao mot
hé thong tich hop hoan chinh cho thiét bi
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hiéu qua bai todn nang lugng va diéu khién
tu dong cho cac ung dung nong 1am nghiép
& nhitng khu vuc khong c6 dién ludi. Cac két
qué chinh cua bai bao duoc tong két nhu sau:
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1. D3 thiét ké, ché tao va kiém chung
thanh cong mach diéu khién théng minh cho
thiét bi quang nang. Mach diéu khién tich
hop ba khéi chirc nang chinh: diéu khién dén
UV, diéu khién tir xa qua song GSM va
mach tao di¢n ap cao (dén 5kV) dé tiéu diét
con trung. Toan bd hé théng duoc thiét ké
trén phan mém Altium Designer va lap trinh
bang Arduino IDE, cho két qua hoat dong 6n
dinh, dap tmg t6t cac yéu cau ky thuat dit ra.

2. Pa phat trién mot bo thiét bi tao va
nap dién tir nang lugng mét troi (NLMT) c6
tinh d6i moi, véi két cau khung quay cho
phép diéu chinh hudng tim pin theo ca gid
trong ngdy va thang trong nam. Thiét ké nay
da chumng to hi€u qua vuot trdi trong viéc tbi
vu hoa kha nang hip thu nang lugng, cho
phép hé thong nap dién cho ac quy ngay ca
trong thoi diém cuong do ning yéu nhu dau
budi sang va cudi budi chiéu, diéu ma cac hé
théng ¢ dinh kho dat dugc.

3. Két qua khao nghi¢m thuc té da xac
dinh hiéu suét va tinh kha thi ctia hé théng.
B6 nap dién NLMT c6 kha ning nap dong
thoi cho nhiéu thiét bi (4- 5 thiét bi vao mua
he) voi dong nap 6n dinh, dam bao céc ic
quy dugc nap day kip thoi dé dua vao su
dung tai hién truong.

Nghién curu da xay dung dugc mdt giai
phap toan dién, tu chii vé nang luong, ¢6 tinh
tmg dung thyc tién cao, gitip nang cao hiéu
qua va do bén cua thiét bi quang nang. He
thdng nay khong chi gép phan giam thiéu
viéc su dung hda chét bao vé thuc vat ma con
thiic day viéc tng dung nang luong tai tao va
cong nghé ty dong héa trong san xuat nong
1am nghiép bén vimng.
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THU NGHlEM MAY PHUN THUﬁc, BON PHAN CHO HU@NG LUA
sU DUNG HE THONG DI DGNG BANG XiCH CAO SU
_ Nguyén Van Lanht, Nguyén Thanh Ngh?,
) . Nguyéen Huy Bicht, Phagm Duy Lam*, Bui Hizu Phic?
TOM TAT
Viéc co gidi hda cac cong doan cham sdc cay [da ¢ Viét Nam hién van con nhiéu han
ché, dic biét 1a trong cac khau phun thusc bao vé thirc vt va bon phan, vén doi héi nhiéu
lao dgng thi cong va tiém an nguy co anh hueng sirc khée nguoi ndng dan. Hé khdac phuc
tinh trgng nay, nhém nghién cizu da tién hanh thi nghiém mgt may phun thuéc, bén phan, siz
dung hé thang di déng bang xich cao su, phil hop véi diéu kién rugng 1Ga nudc tai Viét Nam.
May duroc thiét ké véi hé thong phun thuge theo nguyén ly thiy ap véi thing chiza thuse 220
lit va hé thong bon phan theo nguyén ly ly tam véi thiing chiza phan 50 kg. May ¢ kha nang
di chuyén linh hogt trén nén rugng yéu nho bé xich cao su co dién tich tiép xuc Ién, han ché
tinh trang 1Un va dam bao 6n dinh khi van hanh. Két qua thi: nghiém thec dia cho thay may
hoat dgng hiéu qua véi bé réng lamviéc 12m, nang suat dat khoang 2 ha/gio. Hé thong phun
thuoc va bon phan dam bdao dg dong déu tot. Toc do di chuyén trung binh khi vdn hanh 1a
1,62 m/'s, mezc tiéu hao nhién liéu khoang 0,94 |it/ha. My védn hanh én dinh, khéng gdp si cé
trong qué trinh khao nghiém trén rugng cé nén dat yéu va lay 16i. Nghién cizu ndy gop phan
thic day qua trinh co gidi hda ndéng nghiép bén viing, giam thiéu sizc lao dong va cdi thién
hiéu qua kinh té cho nguoi ndng dan trong lda.
Tir khéa: Phun thude, bén phan, xich cao su, tde do di chuyén, ti€u hao nhién liéu
FIELD TESTING OF A RUBBER-TRACKED SPRAYING AND FERTILIZING
MACHINE FOR RICE CULTIVATION
ABSTRACT
Mechanization of rice cultivation processes in Vietnam still faces many limitations,
especially in pesticide spraying and fertilizer application, which require significant manual
labor and pose potential health risks to farmers. To address this issue, the research team
conducted trials on a spraying and fertilizing machine equipped with a rubber track mobility

system, suitable for flooded rice field conditions in Vietham. The machine is designed with a

'Khoa Co khi — Cong ngh¢, truong Pai hoc Nong lam TPHCM
2 Co s¢ Co khi Nong nghiép Chin Nghia, Long An 1
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hydraulic pressure-based spraying system and a 220-liter chemical tank, along with a
centrifugal fertilizing system and a 50-kg fertilizer tank. It can move flexibly on weak field
surfaces thanks to the rubber tracks with large contact areas, minimizing sinking and
ensuring operational stability. Field trials showed that the machine operated efficiently with
a working width of 12 meters and a productivity rate of approximately 2 hectares per hour.
The spraying and fertilizing systems ensured good uniformity. The average operating speed
was 1.62 m/s, and the fuel consumption was around 0.94 liters per hectare. The machine ran
stably without any malfunctions during tests on soft and muddy field surfaces. This study

contributes to promoting sustainable agricultural mechanization, reducing labor intensity,

and improving the economic efficiency for rice farmers.

Keywords: Spraying, fertilizing, rubber tracks, operating speed, fuel consumption.

I. PAT VAN PE

Viét Nam 1a quc gia néng nghiép, trong
d6 san xuét lta gao chiém vi tri quan trong,
khong chi dap tmg nhu cau tiéu thy noi dia
ma con dong gop 16n vao gia tri xuat khau.
Vi san lugng lua binh quan khoang 45 tri¢u
tdn/ndm va hon 7 triéu tn gao xuét khau,
Viét Nam hién 13 mot trong ba qudc gia dimg
dau thé gidi vé xuat khau gao [1]. Tuy nhién,
nganh nong nghiép Viét Nam van ddi mat
v6i nhiu thach thirc trong viéc nang cao
nang suét va hiéu qua san xuat lua, dic biét
1a trong bdi canh lyc luong lao dong nong
nghi€p ngay cang giam va muc d co gidi
héa trong cham soc lta con thap [2].

Trong nhitng ndm gan day, su phat trién
ctua nganh co khi va tu dong hoa da mang lai
mot s6 thanh tyu nhit dinh cho co gidi hoa

nong nghi¢p, dac biét 1a trong cac khau lam
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dat, thu hoach va xay xat lua gao. Tuy nhién,
viéc co gi6i hda trong canh tac lda van con
nhiéu han ché va chua ddng bo [3]. Cac may
moéc nong nghiép hién tai van chua giai
quyét tot cac vin dé vé nang suét lao dong,
strc khde nguoi nong dan, va tinh trang lao
dong ndng nhoc. Cu thé, trong khau phun
thudc bao vé thuc vt va bén phan, nguoi
nong dan phai lam viéc trong diéu kién tiép
xuc truc tiép véi hoa chét, giy ra tac dong
tiéu cuc dén strc khoe trong dai han [4]. Theo
cac nghién ctru, mdi vu lua can it nhit tir 6
dén 8 lan phun thube, mot cong doan tén
nhiéu nhan luc va gy anh hudng stc khoe
cho nguoi lao dong [5]. May phun thudc
hién nay chu yéu 1a cac loai may c6 dong co
mang vai, st dung strc nguoi, tuy tién loi
nhung lai gy tac dong khong nho dén st

khée nguoi st dung do ti€p xuc truc ti€p voi
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thudc bao vé thuc vat va su rung dong cua
may [6].

Bén canh d6, cic may phun thudc cé
cong sudt 16n hién tai lai chua phu hop véi
diéu kién dac thu cua rudng lua nudc ¢ Viét
Nam, gy khé khan trong viéc trién khai tng
dung rong radi. Do do, viéc nghién ctu va
phat trién mot may phun thudc, bén phan
phtt hop voi diéu kién dat dai va tap quan
canh tac ctia ngudi ndng dén 1a rat can thiét.
Mot may phun thudc va bon phan tich hop,
sir dung chung hé théng di dong bang xich
cao su, khong chi gitip giam bét tdc dong
tiéu cuc dén sirc khoe nguoi lao dong ma con
nang cao nang suit va hiéu qua trong canh
tac la, dap ing yéu cau san xut hién dai va
bén viing [7]. Viéc ndy s& gop phan nang cao
hiéu qua kinh té cho ngudi nong dan, giam
chi phi san xuat va khuyén khich qué trinh
co gidi hda trong nganh ndng nghiép Viét
Nam [8].

ILPHUONG PHAP NGHIEN CUU
2.1. Phwong phap thir nghiém va thu thap
dir liéu

A. Quy trinh tha nghiém trén thuc
dia:

- May duogc van hanh trén ruong laa

véi dién tich 10.080 m?.

- Thir nghiém danh gia so bo vé do

ddng déu cua hé thdng phun thude,

bon phan dugce bo tri trén san bang
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phang va khong c6 gid; khao nghiém
thuc t& trén rudng trong diéu kién
rudng kho, rudng nude va rudng lay
161.

- Tién hanh phun thudc va bon phan
theo yéu cau noéng hoc phd bién ma
ndng dan dang 4p dung.

B. Céac thdng o duwec do:

- Luong thubc/phan bén duge trén
don vi dién tich (I/ha, kg/ha).

- Thoi gian 1am viéc cta hé thdng may
cho mbi ha.

- Tdc do di chuyén trung binh (km/h).

- Muc tiéu hao nhién li¢u (lit/gio).

- Muc d¢ tdc dong cua xich 1én mat
dong, do lun sdu cua may.

C. Tiéu chi danh gia:

- Hiéu qua phun thubc/bén phan: Do
phu déu, sai s6 dudi 10%.

- Khanang di chuyén: Téc d6 6n dinh,
khong bi Iun hodc ket.

- Do bén: Khong hu hong sau 20 gio
hoat dong lién tuc.

- Niang suit hé théng may phun
thudc/bon phan dat 2 ha/gid.

D. Phwrong phép x&c dinh &p sudt va

leru lwrong phun

Pit may phun thudc tai vi tri 6 nén dat

bang phang, diéu chinh d6 cao gian phun ¢
dinh & mot vi tri va khéi dong bom cao ap.
Quan sat tat ca 38 voi phun dén khi dat do
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toi nhu swong mu s& ghi nhén lai ap suat lam
viéc ciia may. Tiép tuc dé may hoat dong 6n
dinh véi ap suit da duoc xac dinh, dung but
danh diu muc nude trong thung dung dich
dong thoi dung dong hd do thoi gian phun
30 gidy, qué trinh thi nghiém duoc 1ap lai 5
lan, thu thap sb liéu va tinh toan luu luong
phun.

E. Phwong phap xac dinh dé cao va do
dong déu gira cac voi phun

bat may phun thudc tai vi tri c6 nén dat
bang phang, xung quanh dugc che kin gio,
diéu chinh gian phun song song véi mat dat,
phia dudi gian phun dét cdc mang thu nudc.
Trong qua trinh thi nghiém cé thé dich
chuyén gian phun 1én hoic xuéng nhim thay
ddi d6 cao cua voi phun véi mang thu. Qua
trinh thi nghiém duoc thuc hién ¢ nhidu do
cao khac nhau, thu thap sb liéu va phan tich
dé xac dinh d6 do cao phu hop va do dong
déu gitra cac voi phun.

F. Ly thuyét |am viéc cia co cdu tung
phan kiéu ly tam.

Qua trinh 1am viéc cua co cdu tung
phan loai ly tim nay dugc danh gia bang hai
giai doan: O giai doan thtr nhat phan chuyén
dong trén bé mat cua dudng tron va o giai
doan th{r hai 12 phan nhan dugc téc d6 can
thiét dé roi theo mot quy dao cong xudng

mat dong.
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Su chuyén dong trén bé mit roto: Gia
thiét mot chat diém ciia phan bén cé khdi
lwong m tiép nhan duoc s6 vong quay bang

vO1 roto voi toc do ban dau V=0 ¢ diém M

Hinh 1. Phan tich lyc tac dung 1én
vién phan
Phan tich luc ta co:
- Luc ma sat Fr chdng lai chuyén
dong.
- Luc ly tim F. tac dong vao phan tu.
- Lyc ma sat Fr=m.f.g (N).
- Lyc ly tAm Fe=m.ro.w? (N).
Trong do:
m: khdi luong ctia phan tir phan bon.
f: hé s6 ma sat ctia phan va mit roto.
g: gia tdc trong trudng.
ro: khoang cach tir tim t6i phan tir &
M.
w: van toe goc.
Khi phan tir bit dau chuyén dong ta gia
thiét: F>Fr.

Suy ra w > erg

o

A A ” 30 f*
Van toc quay cua roto n > — /r_g
T 0

Tir d6 thay rang n ty 1¢ thuén véi hé
sO ma sat va ty 1& nghich v6i khoang canh

ro. Va tit nhién khi s vong quay qué nho
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thi lam dun phan, phan rai ra dong khong
dap tmg yéu cau ndng hoc.

Tbc do cua phan tir phan bon: Trong
khoang thoi gian xac dinh t; thi van tdc ctia
roto 12 V:. Goi van tbc cua phén tor 1a V..

V=r*w (m/s)
Van toc dé phan tir roi khoi roto:
V= V2 + ;2

Nguoi ta thuong tinh: V=Vu=r*w

Su bay tu do cta phan tir phan bon:
Quy dao ctia phan tir duoc tinh bét dau tir khi
phan tir roi khoi roto ciia co cdu tung phan
ly tam t6i khi n6 roi xudng mat dat.

Néu vi trf cta roto tung phan so v&i mat

dat c6 chicu cao h, quy dao toi da cua phan

tor s¢ la (gid thiét khong co stc can cua

khong khi va gio)
S: k*V* 2%h
\l g

V: tbe do tong hop cua phan tir khi
bay (m/s).

Trong do:

k: hé s6 can khong khi: k=04
khi véi phan bot.
k= 0,7
khi v&i phan hat.

2.2. Théng s6 ky thuat cia hé thong may
May phun thubc cho laa voi hé thong di
dong bang xich cao su gébm cac bd phan

chinh nhu sau:

Hinh 2. Hé thong may phun thudc

1. Khung may; 2. Hép s6; 3. Pdng co; 4. Thiing chiza dung dich; 5. Bom cao ap; 6. May

bom nizéc; 7. Gian phun; 8. Xich cao su; 9. Banh cang xich

May phun thudc va bén phéan ¢ bé rong lam viée 12 m. May duoc thiét ké phun thude

theo nguyén 1y thuy 4p, bon phan theo nguyén ly ly tim. Do yéu cdu ctia may 1am viéc trén

rudng nudc chan nén yéu, do chat < 1,5 kG/cm?, hé théng di dong duogc thiét ké 1a xich cao

su v&1 beé rong 150mm, chiéu dai ti€p xuc véi méat ruong la 2000mm, di¢n tich tiép xac voi
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mit dong 1 0,6 m2, khoang cach giira tAm hai ddy xich 1a 1600mm. So dd nguyén 1y ciu tao

nhu hinh 2. V& kich thuéc tong thé cia may khi xép gon 1a dai x rong x cao (2,4 m x 2,0 m x

1,8 m).
Nguyén ly hoat dong ciia may phun
thude

Trude tién can bom nude vao thing
chta dung dich (4) va pha thudc vao theo ti
1¢ va huéng dan ctia nha san xuat. Khi dong
co (3) bit dau 1am viée, bo truyén dai truyén
dong tir dong co truyén téi hop sé (2). Tur
hop s s& truyén qua bom cao ap (5) thong
qua bo truyén xich. Khi hé théng bom bt

dau hoat dong dat ap suat yéu cau 1a khi cac

voi phun d3 phun swong dat 46 dong déu.
Tién hanh gai s6 dé bat dau di chuyén, hop
s6 gom 3 sd tién va 1 s 1ui, tuy theo luong
phun ma ngudi diéu khién diéu chinh téc d6
di chuyén phu hop. Khi nuéc trong thung
dung dich sip hét va di chuyén t6i dau bo,
ngudi diéu khién dimg phun dé bom nudc bd
sung vao thing chira va pha thudc, sau d6

tiép tuc van hanh may phun lam viéc.

Hinh 3. Hé théng may bon phan

1. Xich cao su; 2. Hgp s6; 3. Béng co xdng; 4. Thing chiza phan; 5. Co cau tung phan; 6.

Ghé ngoi.

Khi sir dung hé théng may dé bon
phan thi thio cum bom nudc cap (6), bom
cao ap, thung chira dung dich va gian phun
(7). Sau d6, lap dit 1én may hé thdng truyén
dong cho canh tung phan va thung chira phan
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nhu hinh 3. Thing phan chua t6i da 50 kg,
goc tung 170°, tiy theo lugng phéan cin bon
va tdc d6 chay ma diéu chinh lwong phan cho
phu hop.

TAP CHi CONG NGHIEP NONG THON SO 58



KHOA HOC - CONG NGHE

Thong $6 dong co dugc su dung la dong co
xang Genesis 18HP
- Kiéu may lam mat bang gi6, 4 thi, 1
xylanh.
- Cong suat dong co 18HP.
- Dung tich xi lanh 460 cm?.
- Vong quay 3600 vong/phut.
- Tiéu hao nhién lidu toi da 4.2 lit/h
- Trong lugng tho 30kg.
- Kich thugc: 515 mm x 440 mm x 500
mm.
Thong s6 may phun thudc, bon phan:
- Thung chtra dung dich 220 lit; Thung
chtra phéan 50 kg.
- Bé rong lam viéc gian phun thudc va
bon phén la: 12m.
- May bom cao ap 2.0 HP, kiéu 3
piston, 4p sut bom 16n nhét: 35 bar.
- Luu luong t6i da phun thubc: 34
lit/phut; bon phan: 2 kg/phut.
Hé thdng phun suong dudi dang hinh
nén tao dién tich tiép xuc giira thube va lta

16n; khoang céach giira 2 voi phun 32 cm; s6
lugng voi phun trén gian phun la: 38 cai.
III. KET QUA NGHIEN CUU VA
THAO LUAN

3.1.Két qua khao nghiém may bén phén
A. Két qud khdo nghiém danh gia dé dong
déu

DPé dao bao may bon phéan dat dugc do
déng déu khi lam viéc thuc té trén déng,
chung t6i tién hanh thi nghiém so bo dé xac
dinh d6 dong déu khi may lam viéc.

Phuong phép thuc hién nhu sau: Lay
tAm bat rong rong 7m dai 14m trai ra trén san
bing phang roi bd tri cac mau thu thap sd
liéu tai céc vi tri tr tAm may dén 6m bén phai
va 6m bén trai, dam bao bé rong lam viéc 1a
12m, mdi mau cach nhau 1m. Sau d6 tién
hanh d6 phan vao thing cho may hoat dong
30s roi dung lai va tién hanh ghi nhan sb
liéu.

Két qua: Két qua khao nghiém ¢ bang 1.

Bang 1. Khao nghiém do dong déu

S0 lan Lan 1 (gram) Lan 2 (gram) Lan 3 (gram)

1 9,3 7,9 7,8

2 10,0 9,2 8,7

3 9,7 8,9 8,6

4 9,1 8,6 9,1

5 8,9 7,7 8,8
Trung binh 94 8,46 8,6
D¢ |éch chudn 0,44 0,64 0,48

Nhin xét: Két qua khao nghiém trén cho ta thiy lwong phan bén duoc bén ra cac vi tri

ddng déu dap tmg dugc yéu cau nong hoc dé ra, ¢6 thé tién hanh khao nghiém thuc té trén

dodng.
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43



KHOA HOC - CONG NGHE

Két qua khdo nghiém xac dinh van téc va Khao nghiém may chay 500m vdi toc do
chi phi nhién liéu ciia may: lam viéc; tién hanh dung dong hd bam thoi

Nhim danh gia kha nang lam viéc ciia  gian tir vi tri bat ddu khao nghiém dén vi tri
dong co, hé thong di dong, kiém tra tinh 6n  500m rdi ghi nhén s6 liéu.
dinh khi hé théng may lam viéc va lugng ti€u Khao nghiém dugc lap lai 5 lan, két qua
hao nhién li€u ctia may trong qué trinh lam  khdo nghiém dugc trinh bay trong bang 2.
viéc.

Bang 2. Khao nghiém xéc dinh van toc tién va chi phi nhién li¢u

S6 1an khao  Thoi gian Thoi gian Vin toc tién Chi phi

nghiém do dugc quay dau bo (m/s) nhién liéu
(s) (s) xang (lit/ha)

1 310 71 1,62 0,9
2 300 69 1,67 1,1
3 311 72 1,6 0,8
4 305 74 1,64 0,7
5 314 70 1,59 1,2

Trung binh 308 71,2 1,62 0,94

P¢ léch chudn 5,52 1,92 0,03 0,2

Hinh 4. May bon phan dang lam viéc trén dong
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Nhan xét: Két qua khao nghiém vén tdc
tién cia may bon phan voi khoang cach 1a
500m cho ta thdy may 1am viéc véi vén toc
twrong d6i 6n dinh 1,62 m/s voi d6 1éch chuén
0,03. Chi phi nhién li€u dat trung binh la
0,94 lit/ha véi do léch chuan 14 0,2.
3.2.Két qua khao nghiém may phun thudc

A. Két qua khao nghiém xac dinh hru

May sau khi dugc ché tao hoan chinh,
tién hanh khao nghiém dé xac dinh do dong
déu ctia cac voi phun. Nhu da trinh bay phan
thiét ké va ché tao, may phun thudc c6 bé
rong lam viéc 12m véi 38 voi phun, khoang
cach gitra cac voi phun 1a 32cm. Thung dung
dich c6 dung tich 220 lit, bom cao 4p cho

gian phun 14 kiéu bom 3 piston véi luu luong

lwgng phun bom t6i da 34 lit/phut, ap suat phun 16n nhét
la 35 bar.
| i
1
o] - 1 | _ ] |
Hinh 5. Khao nghiém luu lugng phun cua cac voi phun
Bang 3. Luu luong phun cua cac voi phun
Lan | voi | voi | voi | voi | voi | voi | voi | voi | voi | voi | voi | voi
do 1 4 8 11 14 17 22 25 28 31 35 38
1 395 | 401 | 385 | 402 | 399 | 395 | 395 | 401 | 388 | 389 | 395 | 393
2 388 | 394 | 392 | 396 | 389 | 386 | 399 | 393 | 402 | 393 | 393 | 396
3 398 | 397 | 398 | 389 | 394 | 399 | 404 | 387 | 405 | 398 | 396 | 402
Trun 393, | 397, | 391, | 395, | 394, | 393, | 399, | 393, | 398, | 393, | 394, | 397,
917 13| 7|7 |03 |3|7]|3]|3]| 7] o0
binh
D9
(lzfﬂzf 513 351|650 |650| 50 |665|650| 702|907 | 405 | 152 | 458
n

B tri thi nghiém dé xéac dinh luu lugng
phun duogc thyc hién nhu hinh 5, chung
to1 Iya chon 6 vo1 phun bén trai va 6 voi
phun bén phai dé kiém tra luu luong.

TAP CHi CONG NGHIEP NONG THON SO 58

Khi bom cao ap hoat dong on dinh, quan
sat lugng nude phun ra tir cac voi phun
da dong déu, tién hanh
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dua khay ldy mau vao timg voi phun va dong déu tbt trong hoat dong ctia cac voi, ¢6
dung dong h6 bam thoi gian d€ lay mau, thé tién hanh thi nghiém thuc té trén dong.
moi lan lay mau 30 giay.

. - B. Két qua khao nghiém xac dinh d cao
. Két qua thu thap s6 li¢u dugc trinh bay

phun

trong bang 3 sau:

Sau khi xac dinh luu lugng phun dat yéu

Nhan xét: . ) ,

. , cau, tien hanh khao nghiém dé xac dinh do
Cén ctr vao bang s6 li€u trén cho thay ;
) , , , , cao phun phu hop. Nhu két qua trinh bay ¢
voi phun s6 35 c6 d¢ 1éch chuan thap nhat . o ) ,
. . N phan thiét ké va ché tao, dd cao phun c6 thé
(1.52), thé hién sy dong déu rat cao trong céac . ;
. . , , di€u chinh so voi mat ruong tir 20 cm dén
lan do; vo1 28 c6 dd 1éch chuan cao nhat .
, ) . 160 cm tuy theo chiéu cao cua cay lua.
(9.07), cho thay su dao dong 16n giira cac lan ;
L, ) ) , Trong thi nghiém nay, chung toi tién
do. Hau hét cac voi con lai ¢6 do 1éch chuan .
, . . hanh diéu chinh d6 cao phun & 3 muic nhu
trung binh tir 3 dén 7, tic 1a do dong déu
sau: 400mm, 500mm va 600mm nhu hinh

khong qué cao nhung van ¢ muc chip nhan
phia dudi (hinh 6).

duoc. Pic biét cac voi nhu 4, 1, 22, va 38

déu co su on dinh kha tot, voi dao dong nho.

Céc gié tri do cho théy su chénh 1éch tir 388 .:f . - - :
dén 405. I. 1: T : 'I- s
e L |

So sanh gia tri trung binh chung
(395,17), cac voi phun ¢ gia tri trung binh o e -
gan voi gia tri chung gom: 1, 4, 14, 17,31 va 1 i _| 4 -
35. Diéu nay cho thiy cac voi nay hoat dong |
kha déng déu so vai téng thé. Cac voi ¢6 gia I : | |
tri trung binh thap hon gia tri trung binh ) T
chung gém: 8 va 25, su chénh léch nay ' .. .
khong qua 16n va ¢ thé chdp nhan duoc.
Céc voi c6 gia tri trung binh cao hon gia tri { ! F r
chung: 22, 28, va 4, su chénh I¢ch nay ciing
khong 16n va nim trong gi6i han cho phép. :
Toém lai, Céc voi ¢d gia tri trung binh kha e

gén véi gia tri trung binh chung, cho théy su Hinh 6. Diéu chinh d6 cao phun
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Két luan: PO cao phun 400 mm,
dung dich chua phu hét trén bé mit laa; do
cao phun 500 mm dung dich phun vira phu
hét bé mit lua va do cao phun 600 mm thi
dung dich phun c6 do chap nhe. Vi vay dé
gian phun lam viéc hiéu qua, chung ta can
didu chinh d6 cao phun so véi mat laa > 500
mm.

C. Két qua khao nghiém thuec té trén dong

Sau khi khao nghiém so bd xac dinh
d6 ddng déu cac voi phun va do cao phun
phu hop, tién hanh khéao nghiém thuc té trén
déng. Thtra ruong dugc chon dé khao

nghiém c6 dién tich 10.080 m?, chiéu rong 1a

72 m va chiéu dai 1a 140 m, duogc xac dinh

duong chay nhu sau:

-

s
P

| T .
U LA

Hinh 7. Thira ruéng khao nghiém thuc té

Hinh 8. May phun thudc dang lam viéc trén dong

Két qua khdo nghiém thuc té nhar sau:

- Luogng dung dich phun: 440 lit.

- Thoi gian phun thyuc té: 14 phut 42
gidy.

- Thoi gian quay vong dau bo: 5 phut
10 giay.

- Thoi gian lay nuéc va pha thudc: 8
phut 26 giay.

TAP CHi CONG NGHIEP NONG THON SO 58

Nhgn xét: Hé thong may phun thudc
hoat dong on dinh: cac voi phun lam vi¢c tdt,
khong c6 d4u hiéu bi nghet, dung dich phun
phu kin bé mat laa; hé théng di dong hoat
dong tot, khong bi 1ay khi di qua nhimng chd
c6 nén dat yéu; luong dung dich phun dap
mg yéu cau. Thoi gian phun hét thira ruong
la 28 phut 18 gidy, nang suét lam viéc thuc
té ctia may phun thudc: 2,1 ha/h.
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IV. KET LUAN

Nghién ctru da thu nghiém thanh
cong may phun thude va bon phan tich hop
str dung hé thdng di dong bing xich cao su,
pht hop véi diéu kién canh tic ruong lua
nude tai Viét Nam. Mdy ¢ kha nang phun
thudc bao vé thuc vat va bon phan véi do
ddng déu cao, nang suat lam viéc dat khoang
2 ha/gio. Hé thong di dong bang xich cao su
gitip may van hanh 6n dinh trén nén ruong
yéu, lay 161 ma khong gy lun siu hay hu hai
mat rudng. Tbec @6 di chuyén trung binh dat
1,62 m/s, murc ti€éu hao nhién liéu 0,94 lit/ha,
g6p phan giam chi phi van hanh. May c6 két
cAu linh hoat, d& van hanh va bao tri, giup
giam thiéu sirc lao dong va nguy co tiép xuc
truc tiép voi hoa chat cho ngudi nong dan.
Thiét bi nay hira hen s& gép phan thuc day
qua trinh co gi6i hoa dong bo trong san xudt
lua gao, nang cao hiéu qua kinh té va tinh
bén viing trong canh tic nong nghiép.
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dung co giéi hoa trong san xuét lua gao tai
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KET QUA NGHIEN CUU THUC NGHIEM XAC DINH

PHUGNG PHAP SAY LA CAN TAY
Nguyén Thanh Phong?, Truzong Quang Truong?, L& Anh Puict

TOM TAT:

Pé xac dinh cong nghé say pht hop cho 1a can tay, nghién cizu @ say thiec nghiém theo ba
phirong phép say khéac nhau bao gom say khéng khi ndng, say bom nhiét va sdy bom nhiét két
hop hong ngoai ¢ cac nhiét dg 40, 45, 50 va 55°C. Két qua da xac dinh dioc rang sdy bom
nhiét két hop hong ngoai & téc dg khdng khi sdy 1,2 mys, birc xg hong ngogi 300 W/ va
nhiét do say 45°C 1a cong nghé sdy phu hop nhdt dé sdy 1& can tay. Phurong phép sdy bom
nhiét két hop hong ngoai o thei gian sdy 1a 3,0 gio, toc dé giam amtrung binh 1& 27,26 %/h,
dé am ciia san phdam 14 can tay sau khi sdy dat 5+ 0,5%. Phrong trinh di doan dé giam am
dé ciiala can tay theo thoi gian trong qué trinh say @@ duroc xac dinh.

Tir khoa: can ty, thoi gian sdy, sdy khong khi néng, sdy bom nhiét, bom nhiét két hop

héng ngoai
EXPERIMENTAL RESEARCH ON IDENTIFYING THE DRYING TECHNIQUE
FOR CELERY LEAVES
ABSTRACT:

To determine the appropriate drying technology for celery leaves, the study conducted
experimental drying using three different methods. hot air drying, heat pump drying, and
infrared-assisted heat pump drying at temperatures of 40, 45, 50, and 55°C. The results
indicated that the most suitable drying method for celery leaves wasthe infrared-assisted heat
pump drying at an air velocity of 1.2 my/s, infrared radiation intensity of 300 W/n?, and drying
temperature of 45°C. This method achieved a drying time of 3.0 hours, a drying rate of
27.26%/h, and a final moisture content of 5 + 0.5% inthe dried celery leaves. A predictive
model describing the moisture content reduction of celery leaves over time during the drying
process was al so established.

Keywords: celery, drying time, hot air drying, heat pump drying, infrared assisted
heatpump.

'Khoa Co khi Cong nghé, Trudng Pai hoc Nong Lam TP. HO Chi Minh
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1. PAT VAN DE

Can tay (Apium graveolens L.) 1a cay
thudc c6 khip moi noi trén thé gidi nhu chau
A, chau Phi nhi¢t d6i, can nhiét d6i va chau
Au. Can tiy thudc ho apiaceae, 1a ngudn

1 Khoa Co khi Cong nghé¢, Truong Pai hoc
Néng Lam TP. H6 Chi Minh
cung cap cac san phdm can tdy hoat tinh tu
nhién trén thé gid1 va 1a mdt loai rau cung
cip cac chat dinh dudng trong ché do an
ubng hang ngay [1] [2]. Can tay lam giam
glucose, lipid mau va huyét ap, co thé lam
khée tim [3]. Cac nghién ctru thuc nghi¢m
cho thay can tdy c6 dic tinh khang nam va
chéng viém [4]. Can tiy c6 thé ngan ngira
cac bénh tim mach, bénh vang da, bénh gan
va bénh lién quan, tac nghén duong tiét niéu,
bénh gat, va cac rdi loan thap khdp [5] [6].
Trong y hoc ¢ truyén, can tdy chira cac hop
chdt nhu limonene, selinene, frocoumarin
glycosides, flavonoid va vitamin A va C [7].
Hon nita, tinh ddu cta né ¢6 tic dung khang
khuén [8]. Hat ctia né hitu ich trong diéu tri
viém phé quan, nhuoc thi, hen suyén, cac roi
loan da man tinh, bao gém ca bénh Véy nén,
nén mira, sot va khdi u [9]. R& can tay co tac
dung loi tiéu va dugc st dung dé diéu trj dau
bung quin that [10]. Tuy nhién, can tay tuoi
dic biét 14 can tdy sau khi thu hoach néu
khong dugc bao quan voi cong nghé phu hop
hoac kip thoi say kho bao quéan s& bi ia vang
dan dén hu hong. Do d6, sdy kho than va 14
can tay 1a mot trong nhimng giai phap gitp
50

kéo dai thoi gian st dung, thuan tién cho
viéc bao quan va san xuét.

Hién nay, qué trinh lam khé can tdy noéi
chung duoc thuc hién bang cach phoi ning,
siy thu cong, khong khi néng, va bom
nhi¢t, ... Tuy nhién, phoi néng c6 nhuoc
diém 1a phu thudc vao diéu kién thoi tiét,
thoi gian 1am kho kéo dai, tén nhiéu nhan
cong lao dong, mat b?mg va dac biét 1a bui
béan c6 thé bam vao san pham sau khi phoi.
S4y bang 10 say thu cong thi can tiy dé bi
hong do kho kiém soat nhiét do séy, chét
luong cua can tay sau khi siy khong dong
déu, mau sic va mui vi khong dat yéu cau.
Trong khi d6, siy cong nghiép nhu hién nay
thi chi phi du tu 16n, mit khac, néu nhiét do
sdy cao dan dén ham luong cac chét trong
can tdy, mau sdc va mui vi ¢6 thé bi mat hodc
giam dang ké.

Céc cong trinh nghién ctu di cho thay
cong nghé sdy c6 anh huong rat 16n dén chat
lwong san pham can tay sau khi sy [11]. Cu
thé, bot can tiy dugc nghién tir cn tay sy
kho bang khong khi néng ¢ nhiét d6 70°C c6
ham luong phenolic cao va trc ché DPPH la
t6t nhat khi so sanh véi siy kho bang khong
khi néng & 2 nhiét d6 60 va 80°C [12]. Can
tay trude khi sdy duoc mang di chan ¢ nhiét
do 85°C trong ba phut, sau d6 nhung vao
dung dich axit citric 1% dugc séy O cac nhiét
do 50, 60, 70 °C dé lam thuc phém chuc
nang [13]. Cii can tay thai lat voi chidu day

5 mm duoc chan ¢ 85°C trong 3 phut sau do
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nhiing vao dung dich axit citric 1% duoc sy
kho béng khong khi ndng ¢ nhiét d6 60 °C,
van tdc khong khi séy 2,9 m/s ¢o6 hoat tinh
chéng oxy hoa cao va hop chét phenolic con
lai cao nhat khi so sanh v&i 2 mau duoc siy
khé & nhiét do 50 va 70°C. Mot nghién ctru
khac, khi can tay duoc say kho bang vi song
o cac nhiét do 50°C, 60°C, 70°C va 80°C cho
thdy, sin pham can tdy dugc siy & 50°C co
ty 1& co ngdt thdp nhét, san pham can tay
duoc séy & 80 °C c6 tde do ngadm nudc cao
nhit va thoi gian sdy ngan nhat [14]. Cong
nghé sdy than can tay da duoc xac dinh phu
hop nhat 1a cong nghé sdy bom nhiét két hop
héng ngoai voi nhiét do séy & 45°C, toc do
tac nhan séy 1,2 m/s, burc xa héng ngoai 300
W/m?2[15]. Vi vay, dé bao quan va nang cao
chat luong san pham can tay dac biét 1a phan
14 can tay d& bi hu hong nhét trong bao quan
tuoi thi cong viéc nghién ctu va ép dung
cong nghé say phu hop cho phin 14 can tay
1a can thiét, nham san xudt ra 14 cin tdy sau
khi sdy giit duoc ham luong cac chat dugc
lidu bén trong, tiét kiém chi phi trong qua
trinh 1am kho va bao quan khi d6 gia tri cua
14 can tay sdy kho duoc ting 1én rt nhidu.
2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

Vit liéu sdy: Can tay tuoi sau thu hoach
duoc loai bo than va ré, chi dé lai phan 14,
rira sach, dé rao nudc va duoc Xép voi1 do day
3 - 4 mm vao khay sdy. Am d6 twong d6i ban

dau cua 1a can tdy su dung trong céc thi
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nghiém la 86,5 £ 1%, yéu cdu 4m do 14 can
tay sau khi sdy 5+ 0,5%.

Thiét bi séy: cac thi nghiém duogc thuc
hién trén cac may siy co thé cai dat, hién thi
va giam sat cac thong sd cua qua trinh sdy
bao gdm may sdy khong khi néng (KKN),
sdy bom nhiét (BN), siy bom nhiét két hop
hdng ngoai (BN-HN). Cac cong nghé siy
dugc thuc hién tai cuing mtrc nhiét do séy la
40°C, 45°C, 50°C va 55°C. Van toc tic nhan
sdy trong céac thi nghiém say 1a 1,2 m/s [16].
Céc thi nghiém duoc lap di lap lai 3 1an doc
1ap nhau cho mdi cong nghé séy, nham dam
bao d6 tin cay cua két qua va két qua cudi
cung duoc tinh bang gia tri trung binh. Dé
xac dinh cong nghé sdy phi hop, toc d6 giam
am va chit luong san pham sau khi sdy 13 co
s& dé phan tich danh gia [17].

Phuong phap do dac thuc nghiém: céc
thong sb do truc tiép nhu nhiét d6 va van toc
tac nhan sdy. Am d6 ban dau cua can tay
dugc xac dinh bang phwong phap ti siy
mau, stir dung ti séy mau hiéu Daihan 101-
1, nhiét do t6i da 300°C. Am d9 tc thoi cia

can tdy trong qua trinh sy dugc xac dinh

theo cong thuc (1).
W — 100 _ gl(loo_wl)
t gt
(1)

Trong d6: Wi 1a am d6 ban dau ctia mau
sdy (%); g1 1a khéi lugng ban dau cia mau
sdy (g); Wi 12 4m d6 ttc thoi tai thoi diém
sy t (%); g1a khoi luong can tay & thoi diém
sy t(g).
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Céc s liéu thi nghiém duoc xtr ly thong
ké theo phuong phap Gidi han sai khac nhd
nhit (LSD - Least Significant Difference)
[18].

3. KET QUA VA THAO LUAN
3.1. Két qua siy khong khi néng (KKN).

Qu4 trinh giam am cua can tay khi sdy
bang KKN tai cac nhiét d6 siy 40, 45, 50 va
55°C duoc biéu dién trén hinh 1. Két qua cho
thiy thoi gian sdy thay doi tir 3,0 dén 7,5 gio
phu thudc vao nhiét do séy. Tbc 36 giam am
trung binh va thoi gian sdy 14 can tdy & cac
nhiét @6 sdy 40°C, 45°C, 50°C va 55°C lan

luot1a 10,81; 13,52; 18,07 va 27,13 (%/h) va
7,5; 6,0; 4,5 va 3,0 gio duoc thé hién trén
hinh 2. Mau sic cta 14 can tay khi sdy kho
bang KKN ¢ 4 nhiét d6 khac nhau duoc thé
hién trén hinh 3, trong 4 nhiét do séy thi mau
sic cling nhu ciu tric cia 14 can tiy sau khi
sdy kho & nhiét d6 45°C c6 mau xanh nhung
khong déu, mot phan 1a chuyén sang mau
vang nau nhe, co su khéac biét vdi mau SAC SO
v&inguyén liéu 14 can tay tuoi, giit duge mui
vi can tdy @ muc do kha hon khi so véi san
pham sdy ¢ nhiét d6 40°C, 50°C va 55°C.

- In I

el ; -

- " :I_.IE.' i IRi". -

L = i Liod 5 x A
o _: = Mau Mau
b 534 40°C  50°C
E- Bl
= - :

4 - 1

: BrEL L p ._'* - i~ i o

R 1 T FRN1M M () Miu  Miu
Hinh 1. Anh hugng cia nhiét do l_!mhA 2. B?eurdo glamam Cb_’a 45°C 5509
sdy KKN dén quatrinh gigmam S & Kh Sa}' KKN ¢4 nhi¢t  Hinh 3: Mau sac

cua Cdn téy dO khac nhau. cua C,(ln tay khi
sdy KKN

3.2. Két qua sy bom nhiét (BN)

Qué trinh giam 4m cua can tdy khi sdy
bang BN tai cac nhiét do sdy 40, 45, 50 va
55°C duoc biéu dién trén hinh 4. Két qua cho
thy thoi gian sdy thay d6i tir 2,0 dén 5,5 gio
phu thude vao nhiét do séy. Téc do giam am
trung binh va thoi gian sy 1a can tdy & cac
nhiét do say 40°C, 45°C, 50°C va 55°C lan
luot 1a 14,73;20,37; 27,09 va 40,62 (%/h) va
5,5; 4,0; 3,0 va 2,0 gio dugc thé hién trén
hinh 5. Mau sic cua 14 can tiy khi sy kho
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bing BN ¢ 4 nhiét do khac nhau dugc thé
hién trén hinh 6, 14 can tdy sau khi sdy BN &
4 nhiét do séy khéc nhau c6 mau sic va mui
vi dac trung hon khi so v6i sdy KKN. Trong
4 nhiét do say thi mau sic cling nhu cau tric
ctia 14 can tay sau khi siy kho ¢ nhiét do
45°C c¢6 mau xanh nhin kha dep mit, dong
déu va ¢am hon khi so v&i 14 can tay tuoi, 14
can tay khong bi co rat, co do kho gion va
gitt dugc mui vi dac trung cua can tdy nhu
lac ban dau.
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5 BN dén QUA 1T} gh 7 cuacdntaykhisdyBN ¢4  Hinh6. Mausac
sa en gqua trinh giam am cua , o )
’ | s ° nhiét dg khéac nhau. cua can tay khi
can tay. o4y BN

3.3. Két qua say bom nhiét két hop hong  (%/h) va 4,5; 3,0; 2,5 va 1,5 gio dugc thé
ngoai (BN+HN) hién trén hinh 8. Mau sic cua can tay khi sdy

Qu4 trinh giam am cua can tay khi sdy  kho bang BN+HN ¢ 4 nhiét d6 khac nhau
béng BN-+HN tai cac nhiét do séy 40, 45, 50 duoc thé hién trén hinh 9. Trong 4 nhiét do
va 55°C duoc biéu dién trén hinh 7. Két qua sy thi mau sic ciing nhu cau tric cua 14 can
cho thay thoi gian sdy thay doi tir 1,5dén4,5  tay sau khi séy kho ¢ nhiét do 45°C c6 mau
gio phu thudc vao nhiét d6 sdy. Téc do giam  xanh dam rét dep 1a khong cong vénh, san
am trung binh va thoi gian sdy 1a can tiy ¢  phadm sau khi say gitr nguyén mui vi dac
cac nhiét do sdy 40°C, 45°C, 50°C va 55°C  trung ctia l4 can tay khi so v6i 3 nhiét d¢ sdy
lan luot 1a 18,05; 27,26; 32,42 va 54,28 con lai.

-

- i1
- q- .
3 = . §
g W owid Ty i Mau Mau
- = o T | 400c s0°C
i - ﬂ J s

: e Sk i T Miau Mau
7 THH i iy "_' Hinh 8. Biéu dé giamdmcia  g450c 5500
Hinh 7. Anh hurong cua nhiét do cin tay khi Sag, BN+HN ¢4  Hinh 9. Mau séc

say BN+HN dén qua trinh giamam nhiét d6 khac nhau. cia cdn tay khi

cua can tay. dy BNFHIN
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3.5. Xac dinh cong nghé sy

Két qua sdy voi cac cong nghé sy khac
nhau cho thiy 14 can tay duogc say kho bang
KKN, BN va BN+HN ¢ nhiét d 45°C cho
két qua v& mau sic va mui vi tot nhat. Do do,
dé xac dinh cong nghé say phu hop cho can

tay, nghién ctru da so sanh dua trén cac két

qua tot nhit trén timg cong nghé sdy. Cong
nghé sdy phu hop duoc xac dinh dua vao
thoi gian sdy, toc do giam am, mau sic va
mui vi 14 can tay sau khi sdy. Qué trinh giam
am va toc do giam am trung binh cta 14 can
tdy v6i ba cong nghé siy khac nhau duoc
biéu dién trén hinh 10 va hinh 11.

L I " = H
:. [ TERTE 31
| - =i ali % L
= : - —-'|| i e I‘ ~ -
b | . [ Mau Mau
T : L KKN  BN+HN
- -
=1 X I L 45°C 45°C
=1 15 T T L TTRT
1 L i a I- -. i ik
Vi i ol g L LR .
. ey . . . ; , Mau BN
Hinh 10. Biéu do giam amkhi say Hinh 11. So sanh toc do 450C
can tay theo 3 cong nghé say giamamtrung binh ciacac .
. , Hinh 12. Mau sac
cong nghé say .
cua can tay theo 3

Thoi gian sdy va tbc do giam am trung
binh ctia cac cong nghé say KKN 45°C, BN
45°C va BN+HN 45°C ¢6 gia tri 1an luot 1a
6,0 gio / 13,52 %/h, 4,0 gio / 20,37 %/h va
3,0 gio / 27,26 %/h. Nhin chung, thoi gian
sdy l4 can tay bang cac cong nghé sdy tir am
d6 ban dau 86,5 + 1% xudng am do yéu cau
5+ 0,5% dao dong tir 3,0 gio dén 6,0 gio.
Trong d6, cong nghé sdy BN+HN co thoi

gian say ngan nhat va toc do gidm am trung
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cdng nghé sdy tot
nhat

binh 16n nhét khi so sanh voi 2 céng nghé
sdy con lai. Hinh 12 cho thdy trong 3 cong
nghé thi siy BN+HN c6 san pham 14 can tay
sau khi séy dam bao dugc hinh dang, mau
sdc va mui vi.

Nhu vay, tr nhiing két qua thuc nghiém,
phan tich va danh gia nhu trén thi cong nghé
siy BN+HN 1a pht hop véi sdy 14 can tay.
Cong nghé sdy nay c6 toc do giam 4m nhanh,

thoi gian say ngan, 14 can tay sau khi say co
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mau sic tot, mui vi dic trung, dap ung dugc
yéu cau sir dung 1am nguyén liéu trong san
xudt thuc phim chtic ning va didu ché cac
loai dugc li€u trong y hoc cd truyén.

Phuong trinh du doan d6 4m ctia can tay
so v6i thoi gian sdy trong qua trinh sdy da
dugc xac dinh: y = 1,607x? - 21,402x +
115,76 (R*=0,9892)

4. KET LUAN

Trén co s& cac dic tinh va tiéu chuin chat
lwong cua 14 can tay, nghién cru da tién hanh
thuc nghiém voi ba cong nghé siy 1a sy
KKN, BN va BN+HN tai cac nhiét d6 siy
40°C, 45°C, 50°C va 55°C nham x4c dinh
cong nghé sdy phu hop cho 14 can tay. Viéc
danh gia xac dinh cong nghé siy dua trén
tiéu chi thoi gian sdy, toc d6 giam 4m va chat
lwong cua 14 can tay sau khi sdy.

Két qua nghién ciru da xac dinh dugc
cong nghé sdy BN+HN 1a phu hop cho siy
can tay voi nhiét do say 45°C, thoi gian sy
3,0 gio, toc d6 giam am trung binh la
27,26 %/h, 14 can tdy sau khi siy c6 mau sic
va mui vi tot, dap ung duoc yéu cau sir dung
lam nguyén liéu trong san xuat thuc pham
chic nang va diéu ché cac loai dugc lidu
trong y hoc ¢d truyén.
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KET QUA NGHIEN CUU THIET KE CHE TAO VA KHAO NGHIEM

THIET Bl W:\N CHUYEN BUONG CHUOI TREN DUONG RAY TREO
Nguyén Prc That?, Dau Thé Nhu!, Chu Vdn Thugnt
Dinh Quoc Tuant, Ngd Vi Binh!, Tz Hanh?

TOM TAT

Buong chusi sau khi thu hoach phdi d@iroc vdn chuyén vé nha xuweng so ché nhanh nhat
co thé. Trong qua trinh vdn chuyén yéu cau khéng duroc |am xay xat vé qua chusi. Do do
phuong phép vdn chuyén buong chudi trén dirong ray treo 1a quda hiéu qud va tiét kiém nhat
trong cac phuwong phap van chuyén. Tai Viét Nam, g4 c6 mét so doanh nghiép ing dung hé
thong dwong ray co dinh va cac moc treo di dgng dé vdn chuyén chuoi tir rugng, vieon vé nha
may so' ché sau khi thu hogch. Tuy nhién hién vdn chwa cd mgt co' sétinh toén cu thé cho cac
triong hop van chuyén khac nhau, ddic biét |a trén dia hinh d@oi doc. Trong bai bao nay da
xay ding co s lwa chon va tinh toan nguon déng lirc can thiét cua cabin dau kéo chu déng
dé van chuyén buong chusi ¢ cac goc doc khac nhau. Pong thoi d4 tinh todn kiémtra dg bén
cua hé thong duwong ray va cho thdy hé so an toan bé nhdt 1a 1,57 d vong [én nhat 17 mm.
Trén co s do dathiét ké, ché tao va ldp dat 01 hé thang vdn chuyén tai Gialai. Hé thong lam
viéc on dinh, véi nang sudt van chuyén dat 10 tan/h trén doan dwrong bang va dat 6 tan/h véi
doan dwong déc.
Tir khéa: Van chuyén budng chubi; cabin dau kéo; Ray treo; budng chudi.

RESULTS OF DESIGN, MANUFACTURING AND TESTING OF BANANA
BUSH TRANSPORTATION EQUIPMENT ON SUSPENSION RAIL
ABSTRACT
After harvest, banana bunches must be transported to the processing factory as quickly

as possible. During the transportation process, it is required not to damage the banana peel.
Therefore, the method of transporting banana bunches on suspended railsisthe most effective
and economical method of transportation. In Vietnam, some enterprises have applied fixed
rail systems and mobile hangers to transport bananas from fields and gardens to the
processing factory after harvest. However, there is till no specific calculation basis for
different transportation cases, especially on steep terrain. In this paper, the basisfor selecting
and calculating the necessary power source of the active tractor cabin to transport banana
bunches at different slope angles has been established. At the same time, the durability of the
rail system has been calculated and tested and shown that the smallest safety factor is 1.57
with thelargest deflection of 17 mm. On that basis, a transportation system has been designed,
manufactured and installed in Gia Lai. The system works stably, with a transport capacity of
10 tong/h on flat roads and 6 tons/h on steep roads.
Keywords: Banana bunch transport; tractor cabin; Hanging rail; banana bunch.

'Vién Co dién néng nghiép va Cong nghé sau thu hoach
*Truong dai hoc cong nghié¢p va Thuong mai Ha Noi
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I. PAT VAN PE

Trong cac gidng chubdi dugc trong phd
bién hién nay tai Viét Nam, chudi Tiéu va
chubi Tay duoc trong & nhiéu ving dat khac
nhau phuc vu ti€u thu noi dia va xuét khau.
Chubi Tiéu c6 chidu cao trung binh
2,05+2,26m, khbi luong buéng tur
18,42+22,77kg/budng [1]. Véi gibng chubi
Tay, chiéu cao trung binh 3+4m, khdi lwong
budng tir 19,9+23,3kg/budng [2].

Buéng chudi c6 khbi lugng 16n nén viéce
van chuyén tir noi thu hoach dén nha xudng
so ché 1a cac hoat dong c6 cuong do lao dong
cao va chi phi san xuét 16n nhat trong cac
khau san xudt. Yéu cau trong qué trinh thu
hoach, van chuyén chudi khong dugc xay
xat co hoc do va cham. Cuéng buéng/néi
khong bi dap gdy, vo qua chudi phai con
xanh twoi va hai ddu cudng phai phing,
nhin. Do d6 can lwa chon phuong phéap van
chuyén chudi pht hop dé dam bao yéu cau
k¥ thuat va cé chi phi hop ly.

Phuong phap van chuyén trén dudng ray
treo da duoc str dung & mot sd qudc gia ké
tir nam 1971 [3]. Véan chuyén trén duong ray
treo 14 mot phuong phap van chuyén ban co
gidi tuong ddi tién tién. Theo Soto [4,5],
phuong phap nay 1a cach van chuyén qua
hiéu qua va tiét kiém nhét trong cac don dién
chubi d3 tap trung. Phuong phap van chuyén
nay co thé tranh dugc cac hu hong co hoc
nhu va dap, dap nat va tréy xudc vo qua
chubi trong qua trinh véan chuyén.

Tai Viét Nam, mot s6 doanh nghiép,
HTX da dau tu tng dung hé thong duong ray
¢d dinh va cac moc treo di dong dé van
chuyén chudi tir ruéng, vuon vé nha may so
ché sau khi thu hoach. Tuy theo diéu kién dia
hinh va muc dau tu ma lwa chon phuong an
st dung ngudn dong luc dé kéo dan méc treo
trén ray cho phu hop. Str dung ngudn dong
luc 1a ca bin dau kéo treo trén duong ray
(hinh 1) [6] hodc St dung ngudn dong luc
kéo dudi dat (sir dung ngudi, gia stc kéo; str
dung may kéo, str dung xe may...) (hinh 2).

Hinh 1. Vidn chuyén chudi bang dwong ray treo tai ¢éng ty Huy Long An [6]

Phuong phép st dung ngudn dong luc
kéo 1a ca bin chu dong treo trén dudng ray
¢6 wu diém: phu hop véi cac loai dia hinh
khac nhau, khong yéu cau ha ting giao thong
dudi duong ray. Nhuoc diém: thiét bi van
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chuyén chi di chuyén duoc trén dudng ray
¢d dinh.

Phuong phap st dung ngudn dong luc
kéo dudi dét c6 uu diém: van hanh don gian,
tai trong treo trén duodng ray giam; Nhuoc

TAP CHi CONG NGHIEP NONG THON SO 58



KHOA HOC - CONG NGHE

diém: phai dau tu xdy dung ha tang giao
thong dudi duong ray, khong phu hop voi

vung Pong bang song ctru long va vung

mién nui.

Hinh 2. Vidn chuyén chudi sz dung nguon dong luc kéo dudi dat

Mot hé théng van chuyén buéng chubi
bang ray treo st dung ca bin ddu kéo chu
dong bao gdm:

- Ngudn dong luc kéo;

- Hé théng duodng ray (duong chinh va
duong nhanh);

- Hé thdng chuyén lan (bé ghi);

Do d6 vé6i dia hinh ddi doc va kinh phi
dau tu ha tang giao thong ¢ muc tiét kiém dé
xdy dung dugc mot hé¢ théng van chuyén
budng chudi phi hop, can phai tinh toan, lua
chon ngudn dong luc can thiét cua cabin ddu
kéo chu dong. Dong thoi tinh toan kiém tra
d6 bén cuia hé théng duong ray phu hop véi
tai trong ctia cabin va budng chudi.

II. POI TUQONG VA PHUONG
PHAP NGHIEN CUU

TAP CHi CONG NGHIEP NONG THON SO 58

2.1 Déi twgng nghién ciru

Hé thong van chuyén trén duong ray
treo bao gdm 2 phan chinh:

- Hé thdng ray treo bao gdm cac tru do
va duong ray treo ¢ dinh;

- Cum dau kéo (cabin va cac cum banh
xe chu dong).

Hé théng ray treo dugc thé hién trén
hinh 3 bao gdm cac try dung dé treo ray 4 va
ray treo 3 1a dudng van chuyén cac budng
chudi duge kéo bﬁng cum dau kéo.

Cum dau kéo bao gdm cic cum banh xe
cht dong 2 va ca bin 8 noi lap dat hé thong
truyén dong nhu dong co, bom thuy luc, hé
thdng truyén dong thuy luc va 1a noi dat ghé

ngoi cua nguoi dicu khién.
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i L |

1. Puong ray treo; 2. Cum banh xe chi déng; 3. Béng co dot trong;
4. Cum bomthuy luc; 5. Cumthing dau thay lc; 6. Can diéu khién
7. Ghé ngoi; 8. Cabin
Hinh 3. Cum ca bin dau kéo va hé thong dwrong ray treo

2.2 Phwong phép nghién criru

- Str dung phuong phap thu thép théng
tin va phuong phap chuyén gia dé phan tich,
so sanh, Iya chon cic nguyén 1y co ciu trong
cho phu hop trén co s ké thira cac két qua
nghién ctru trong va ngoai nudc da co;

- Str dung phan mém Autodesk Inventor
dé tinh toan, thiét ké toan bo hé théng;

- Sir dung modul Stress Analysis dé tinh
bén cua tru dung theo phuong phap phan tir

hiru han.
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- St dung phin mém AutoCAD
Mechanical dé tinh bén va duong dan hoi
ctia thanh ray treo van chuyén.

I1I. KET QUA VA THAO LUAN

3.1. Tinh toan, thiét ké cum ca bin dau
kéo

3.1.1. Két cdu cia cum banh xe chi
dong

Cum ca bin dau kéo di chuyén dugc trén
duong ray treo thong qua cac cum banh xe
chii dong. Mdi cum banh xe chu dong dugc

thiét ké nhu trén hinh 4.
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1. Banh xe; 2. M to thay luc; 3. Cumtruyén dgng xich; 4. Tam bdt.
Hinh 4. Cum banh xe chu dong

Banh xe di chuyén duoc nhd truyén
dong tr mo to thuy luc 2 thong qua hé
truyén dong xich 3. Dé nang luc kéo ta c6
thé tang trong luong cua ca bin dau kéo, tuy
nhién viéc tdng qué muc trong lugng 1én cac
cum banh xe chu dong s& ting tng suit kéo
clia ray va co thé lam dut ray. Dé giam thiéu
viéc d6 phai phan bd déu trong luc ctia ca bin

dau kéo 1én nhiéu banh xe véi mot khoang
cach nhat dinh. Diéu nay dong nghia voi
viéc st dung nhiéu cum béanh xe chu dong
cung luc. Uu diém ciia phuong phap nay la
két cau don gian, viéc tang luc kéo chi can
b6 sung thém cac cum banh xe chii dong voi
két cau don gian, khong dt tién; str dung cac
duong ray c6 két ciu gon, nhe.

3.1.2. Tinh toén, thiét ké hé théng truyén dgng cho cac banh xe chii dong

a) Tinh toan kha nang bam

Luc chu dong ctua dau kéo bao gdm luc can lan, luc can doc cta toan bd ca bin dau kéo.

Luc kéo dugc tinh theo cong thure sau:

Fr =F,—Gg.(cosa.f, +sina) = G.,.(cosa.f, +sina) (1)

Trong d6 Geh va Gk 1a trong luong ctia cadc budng chudi va trong lugng cua ca bin dau

kéo;

fc —hé s6 can lan cta banh xe va duong ray f; =0.002.

a. - Géc nghiéng cua duong ray so véi phuong nim ngang.

Trong lugng chudi duge tinh theo cong thirc:
G,, =Mm..0.Z, ()

Trong d6 My 13 khéi lugng cua 1 budng chudi kém moc treo; mue= 30 kg

Zp — s0 luogng buodng chuoi;

g — Gia toc trong truong;

Luc kéo cuc dai cua ca bin dau kéo duoc tinh theo cong thirc
Froox = (Gy.cosa.+2.N).p, (3)

Trong d6 ¢ 13 hé s6 bam cua banh xe thép va dudng ray ¢ =0,42 ;
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Trong luong chudi 16n nhit c6 thé kéo dugc tinh bang cong thirc:

Gch -

_ Gg.(kgp-@r.cosa—cos a.fe—sin a)

Hay

(cos a.fe+sina)

_ Gg.(kg.@r.cos a—cos a.fe—sin a)

(4)

Zp

Trong d6 K, 14 hé s sur dung luc bam, K,

Trén bang 1. Thé hién két qua tinh toan
luc kéo, trong lugng chudi, sb buéng voi
trong lugng dau kéo khac nhau.

Theo s6 liéu tinh toan trén bang 1, voi
dia hinh c6 d6 dbc do dbc thap dudi 8° viéc

g.mpc.(cos a.fe+sina)

)
=0,9 .
ray 1a hop ly va hiéu qua. Véi do doc cao
hon can danh gia chi phi dau tu duong ray
va ca bin dau kéo cing voi sé luong budng
chudi can van chuyén dé cé giai phap hop 1y.
Pay 1a co so dé thiét ké cum banh xe chu

su dung cac cum banh xe chu dong treo trén dong cling nhu h¢ thong truyén dong cho

cabin dau kéo.
Bang 1. Trong lwong chudi (so buong) Ién nhat theo diéu kién bam vdi trong lirong dau
kéo va gic doc khéc nhau

Gk, N 1600 2400 3200
a,’ | Fx, N Gen, N Zy | F, N | G, N Zy | Fi, N | G, N Zy
2 604 14781 49 858 22172 74| 1143 29562 99
3 604 9516 32 873 14274 | 48| 1164 19032 63
4 603 6809 23 880 10213 34| 1173 13617 45
5 602 5158 17 884 7738 26| 1178 10317 34
6 601 4047 13 885 6070 20| 1181 8094 27
7 600 3247 11 886 4870 16| 1181 6494 22
8 599 2643 9 886 3964 13| 1181 5286 18
9 597 2171 7 885 3256 11| 1180 4342 14
10 596 1792 6 883 2687 91 1178 3583 12

Ghi chii: Véi méi cum bénh xe cha dgng 6 trong lirong treo 800 N, trong lurong dau kéo
tirong dirong Véi s6 modul béanh xe chi dong sé lan luot 14 2,3,4

b) Tinh toan hé truyén dong truyén dong co khi. Cdu tao gébm 2 cip banh
Truyén dong cho cum banh xe chu dong ~ X€ r"th an khop voi duong ray va nhan
truyén dong tir dong co thuy luc thong qua

bd truyén dong xich (hinh 4).

13 hé thdng truyén dong thuy luc két hop véi

62 TAP CHi CONG NGHIEP NONG THON SO 58




KHOA HOC - CONG NGHE

.
B-

1. Bong co dot trong; 2. B4 ly hop; 3. Bomthuiy luc; 4. Van phan phdi
5, 6, 7. Cac dong co thay lyc; 8. Van an toan; 9. Thung dau thuy luc
Hinh 5. S» do truyén dong thuy luc cho cac cum banh xe chu dong

So db thuy luc ctia hé théng duoc thé
hién ¢ hinh 5. Dong co ddt trong cung cip
ngudn dong luc cho bom dau thuy lyc. Bom
thity lyc bom dau qua cic mé to thay luc
mic song song dé lam quay cic banh xe
thong qua hé truyén dong xich. Véi so do
méc song song, cic md to thity lyc hoat dong
tuong tu nhu c6 hé théng vi sai, nho do
khong tao ra cong suat ky sinh. Nhuoc diém
cua hé théng vi sai thuy luc 1a: Khi mot cum
banh xe bi trugt hoan toan, dong thuy luc s€
khong truyén ra cac mo to khac vi thé luc
kéo 16n nhit ctia hé thdng s& bang luc kéo bé

%4
w=—

R, 0.075

nhét cua 2 cum truyén luc. Bé dam bao hé
théng lam viéc tét, ap luc 1én céc banh xe
phai gan bang nhau, nhiam dam bao lyc kéo
cua cac Modul tuong duong nhau.

*\/dgn toc mo to thay luc

Pé tranh cac budng chudi va dap vao
nhau trong qua trinh van chuyén, vén toc ctia
cabin dugc lva chon trong khoang khoang
11 km/h (3m/s).

Banh xe c6 duong kinh 150mm, tde do
quay cua banh xe dugc tinh nhu sau:

=40rad/s

30w
n =

— = 380 v/ph (6)
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Banh xe duoc truyén dong tir mo to thay
luc toi banh xe véi ty s6 truyén 1:1. Nhu vay
téc d6 quay ctia mé to thuy luc 1a 380 v/ph.

* COng sudt ciia dong co

Luc phat dong cuc dai: Fx = 885N;
vén toc di chuyén v =4m/s;

Cong suét kéo

Cong suat hé thong phai dam bao luc
kéo va van tdc ctia dau kéo nhu da néu
Qua khao sat ¢ dia ban ting dung Gia lai,
d6 dbc cua dia hinh 16n nhat 1a 5°, cam cur
theo bang 1 ta chon sé mé dul kéo 1a Z=3.

(7

®)

)

N, =V.F, =885%4 =3540 W
Cong suat mdi modul
Ny =2 =30 _ 1180 W
VA 3
Cong suit dinh mirc ctia dong co dét trong
Ny 3540
Nge = Kelnfm  0,85%0.9 6543 W

Trong d6 nn , Mm 12 hiéu sut cua hé
truyén dong thuy luc va hé truyén dong co
hoc.

ke — hé sb sir dung cong sudt cua
dong co, ke=0,7.

Véi van tdc cua dong co xdng loai nhe
Vikyno 188F-L van toc diu ra khoang 1800

v/phut, cong sudt dinh muc 13 HP, cong sut
du thtra dy phong cho modul thu 4.

Vi cong suét trén ta co thé lua chon mo
to thuy luc OMP-32 véi luu lugng riéng 32
cm’/vong; téc do quay cuc dai 1540 min';
ap suét lam viéc lién tuc 16n nhat 10 Mpa;
cong suét cuc dai Nmax = 5,8 kW.

Ty s6 truyén tir dong co nd téi md to thiyy luc duoc tinh theo cong thirc

(10)

Trong d6 in va im 14 ty s truyén cua hé thuy lyc va dai.

Ty s6 truyén tong s& 1a

;1800 _
27 380

4.75 (1)

Ty s6 truyén nay s& dugc phan bo cho hé thuy luc va truyén dong dai.

Dé tai da chon loai bom luu luong riéng ctia bom 1a 20 cm?/vong.

Ty s6 truyén thuy luc duge xac dinh theo cong thirc:

j =z Gn

Trong d6 Zm 13 s6 luong mo to thay lyc.

qm luu lugng riéng cua
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Ty s6 truyén thuy luc sé 1a
ih=2Znm-
h m ab

Ty s0 truyén cua bg truyén dai s¢€ la

am _

i

3.2. Tinh toan, thiét ké cum dwong ray;

a) Tinh toan do bén thanh ray

3+32
20

48 (13)

~1 (14)

4,75
4,8

Thiét dién thanh ray va cac dac tinh hinh hoc ctiia n6 dugc thé hién trén hinh 6 bao gém

ong thép ma kém ¢34 day 3mm va thép tron ¢p14.

L)

Ghi chu:

Ddu cham
trong bang trén la
ddu thdp phan

Hinh 6. Mdt cdt tiét dién cua duong ray treo

* T hop luc tinh toan: Do dudng ray rat
dai, viéc tinh todn toan by duong ray cung
voi luc tac dung 1€n duong ray 1a mot vige
kho khan. Ngoai ra vi tri cia doan xe kéo
chudi cling khong ¢d dinh tai mot noi nén
viéc lya chon to hop luc va két cdu dai dién
12 mot didu can thiét.

Qua tinh toan (khong trinh bay ¢ day)
cho théy viéc lya chon sb lugng doan ray
(ndm giira 2 try ding) 16n hon 1 va s luong
doan ray chiu tai boi buéng chudi 16n hon 2
khong anh huong 16n dén két qua mé men
udn cyc dai cling nhu tng suat cyc dai. Trén
hinh 7 thé hién dudng dan héi va md men
udn cho céc truong hop

a) Sb lugng doan tinh toan :2; S buéng chudi 1;

b) S6 lugng doan tinh toan :2; Sd buéng chudi 0;

c) S6 lugng doan tinh toan :3; S6 buéng chudi 4;

d) Sd lugng doan tinh toan :3; Sd buéng chudi 1

Cac gia tri dau vao:

- Tai trong cia moi md dul trén dudng ray: 800N

TAP CHi CONG NGHIEP NONG THON SO
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- Trong lwong budng chudi 300N;
- Khéu d6 giita 2 tru dimg 3 m.

L .f=

DPuong dan hoi

M6 men udn

Hinh 8. Két qua tinh toan dieong ray
dau kéo nam ¢ phi ddu ciia duong ray van

Két qua tinh toan dugc thé hién trén hinh
8, tai cac do thi dudng gap khuc 13 mdé men
ubn, duong tron 1a dudng dan hoi, nén & cac
gb6i bién dang bang 0. Qua két qua trén cho
thiy dudng ray chiu taii mé men uén 16n nhét
khi dau kéo chi kéo 1 budng chubi va chi tinh
v6i 2 doan ray. Truong hop nay xay ra khi

chuyén va chi chd 1 budng chudi.

Két qua trén c6 thé 1y giai 1a do khi tang
s6 lwong budng chubi tai trong budng chubi
¢6 xu hudng lam “cung” hoa cac khdp quay
nhu 14 khép ngoam cung (duong dan héi
nim ngang).

66
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Dbai lugng Ky Ponvi | 2section, | 2 section, | 3 section, | 3 section,
hiéu 1 load 0 load 4 load 1 load

Moment of [mm*]
Inertia I1 05382.6 | 95382.6 05382.6 | 95382.6
Moment of 12 [mm*] 37311.1 | 37311.1 37311.1 37311.1
Inertia
Moment of Ieff | [mm?] 05383 05383 95383 95383
Inertia
Max. Border
Dist. [mm] 25.29 25.29 25.29 25.29
Safety Factor 1.5738 1.7719 1.8676 1.6734
Yield Point [N/mm?] 210 210 210 210
E-Modulus [N/mm?] 210000 | 210000 130000 130000
Max.Deflection S2 [mm] 8.935 10.043 16.966 15.380
Max.Bending Mb2 [Nm] 503.25 447 424.08 473.30
Moment
Max.Stress Res. [N/mm?] 133.43 118.51 112.44 125.49
Max.Bending Mbres | [Nm] 503.25 447 424.08 473.30
Moment

Cac két qua trén cho théy dam tinh toan dam bao d6 bén, v4i hé sb an toan bé nhat 1a 1,57

d6 vong 16n nhat 17 mm.

b) Tinh toan dé bén tru do

Tru d& dugc tinh toan béng modul Stress
Analysis ctia phan mém Autodesk Inventor.
Do tinh ddi xtmg ctia tru d& chiing ta chi can
mo phong mdt nira cua nd voi khop truot ¢

o=

mit doi xung. Tai trong 16n nhét 1én mit cit

TAP CHi CONG NGHIEP NONG THON SO 58

dbi xtmg 1a 700N. Két qua duogc thé hién ¢
hinh 9. Ung sudt 16n nhat 1én tru dtng la
156,6 Mpa dam bao do bén. Do vdng 16n
nhit 13 2.68 mm, c¢6 thé chip nhan dugc.
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Trén co so két cau va cac thong s da
tinh todn, ching t61 da thiét ké ché tao va lép
dat hé théng tai Gia lai. Qua thuc té san xuét
cho thdy hé théng lam viéc on dinh, két cdu
don gian, lép dat nhanh, dé thao lép khi can
di chuyén duong ray.

IV. KET LUAN

1. Da thiét ké duoc hé théng van chuyén
chudi voi ké cdu bao gdm duong ray ong
thép ma kém ¢34 day 3mm va thép tron ¢p14;
Khau d6 gitra 2 tru dimg 3m.

2. Pa tinh toédn dugc cum dong luc bao
gdm 2-4 dau kéo, cho nhitng trudng hop goc
dbc va sb luong budng chudi khac nhau. Vi
) luong 3 dau kéo hé théng c6 thé van
chuyén 74 budng chudi & goc 2° va 26 budng
& goc dbc 5°. Cong suat can thiét cua dong
co lac nay 1a 6,5 kW.

3. H¢ théng duoc thiét ké véi tai trong
ctia mdi md dul kéo trén duong ray 800N;
Trong lugng budng chudi 300N dam bao do
bén véi hé s an toan 16m hon 1,57, do vong
16n nhét 17mm. Céc try ding & tai 16n nhét
c6 tmg suét 156.6 Mpa dam bao do bén.

4. Trén co so két cdu va cac thong sé da
tinh toan, da thiét ké ché tao va lip dit hé
thong tai Gia lai. Qua thuc té san xudt cho
thiy hé thong 1am viéc on dinh, d& sir dung,
nang suat van chuyén dat 10 tin/h voi duong
bang va 6 tan/h véi doan dudng déc.
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KET Olli\'NGHII“EN CUU HE THﬁNq THIET BI G0 GIGI HOA
MOT SO KHAU CANH TAC CHUOI QUI MO TAP TRUNG

Nguyén brc Thatt, Nguyén Ngoc Tuan?, Chu Van Thugn®
Pinh Quoc Tuan,* Tran Chi Kiént, T Hanh?

TOM TAT

Bai b&o gisi thiéu két qua vdn hanh thir nghiém va tinh toan hiéu qud kinh té déi voi
mgt s6 khau canh tac chudi qui md tdp trung ing dung co gidi hda (CGH). Két qua vdn hanh
ther nghiémtai Gia Lai cho thay: Viéc Ung dung CGH khau trong cdy chudi nudi cay md két
hop bon phan 16t; khau phun thudc bao vé thiee vdt; khau hé tro thu hoach va vdn chuyén
buong chusi va khau xiz ly than, 14 chusi sau thu hogch gitp giam tir 31,82% - 87,15% chi
phi va giam tir 75,43% + 94,6% 6 lirong nhan cdng lao déng so véi phurong thirc canh tac
truyén thong hién dang ap dung phé bién.

Tir khéa: Co gidi héa chudi; hiéu qua co gidi hoa chudi; chi phi canh tac chudi
RESEARCH RESULTS ON MECHANISM EQUIPMENT SYSTEM FOR SOME
STAGES OF CONCENTRATED-SCALE BANANA CULTIVATION

ABSTRACT

The article introduces the results of the pilot operation and calculates the economic
efficiency for some stages of banana cultivation on a concentrated scale applying
mechanization (CGH). Theresults of the pilot operationin Gia Lai show that: The application
of CGH in the stages of planting tissue culture banana trees combined with basal fertilization;
spraying pesticides; supporting the harvesting and transportation of banana bunches and the
post-harvest processing of banana stems and leaves helps reduce costs from 31.82% to
87.15% and reduce the number of wor ker s from 75.43% to 94.6% compared to the traditional
farming methods currently widely applied.

I. PAT VAN DE

Theo sd liéu cua cuc théng ké, nam
2023, ca nude c6 khoang 161.500 ha trong
chudi véi san luong 2,639 triéu tan [5].
Chudi 14 loai trai cdy cho thu hoach quanh
nam va da tro thanh san pham xuét khau thé

'Vién Co dién nong nghiép va Cong nghé sau thu hoach
*Truong dai hoc cong nghiép va Thuong mai Ha Noi

TAP CHi CONG NGHIEP NONG THON SO 58

manh cuia nganh rau qua Viét Nam. Nam
2022, gia tri xuat khau chubi tuoi ctua Viét
Nam dat 310,6 tri¢u USD, tang 34,5% so v&i
nam 2021 [6]. Xuat khau chudi da vuot qua
xo0ai dé tro thanh loai trai cdy co kim ngach
l6n tha 2, chi sau thanh long. Ngoai thi

69



KHOA HOC - CONG NGHE

truong Trung Qudc, Viét Nam ciing dang
xudt khau chudi sang Singapore, Malaysia,
Trung Dong, Nga.

Di¢n tich va san luong chudi tai Viét
Nam ngdy cang gia tang, tuy nhién van dé
ung dung co gidi hoa trong cac khau canh

tac con han ché va thiéu dong déu giira cac
khau. Qui trinh canh tac chudi gdm cac khau
nhu trén hinh 1, mdi khau cé yéu cau nong
hoc khac nhau dé pht hop véi dac diém sinh
trudng cua ciy chudi.

Chon Lam Trong Chim Thu z(u ly than, goc
dat, > dit > chudi (o s6c —> hoach, |5 cay sau thu hoach
giéng van
chuyén

Hinh 1. Qui trinh canh tac chusi

- Poi véi khau chon dat, giong: Cac két
qua nghién ctru vé& nong hoc da duoc thuc
hién va tuyén chon duoc bo giong phu hop
v6i cac dia phuong khac nhau.

- Doi voi khau lam dat: Viéc ting dung
CGH da dugc thuc hién véi qui md canh tac
tap trung va phuong thirc 1am dat toan bo bé
mat rudng.

- Khau tréng chuoi: Hién tai & Viét Nam
hau hét khau trong chudi duoc tién hanh
100% bang lao dong thii cong vdi cac
phuong tién thé so nén niang suit lao dong

thap. Mot s6 nudc trén thé gisi da budc dau
mg dung may trong chudi hai hang két hop
rai ong tudi nho giot. Tuy nhién hién chua
thiy c6 cong bd vé két qua nghién ctru va
hiéu qua tmg dung may trong chudi. May
trong cdy chudi nudi cdy mé két hop bon
phan 16t da duogc thiét ké, ché tao va thir
nghiém tai Viét Nam [1]. May c6 cdu tao
nhu trén hinh 2. Két qua nghién ciru da xac
dinh duoc mét sb chi tiéu ky thuat ciia may.
Tuy nhién chua x4c dinh nang suit lam viéc

va tinh toan hi¢u qua kinh té cia may.

1. Cumbénh tya dong; 2. Cum bénh nén dat; 3. Gia dé cay giong;
4. Cumdratrong; 5. Cum banh vau; 6. Cumkhung chinh;
7. Cumvdn chuyen cay glong 8. Cum thung chiza phan
Hinh 2. Cdu tgo may trong cay chusi nudi cay md két hop bén phan [1]

70
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- Khau cham soc chudi: Van dé co gisi
hoa khau chim soc chudi ¢ cac nudc phat
trién duoc tng dung rong rai dbi véi cac
khau: tudi, 1am co, bén phan, phun thude bao
v¢ thyc vat. Tai Viét Nam cong viée tudi da
dugc co gidi hoa voi ty 1€ cao; viéc lam co
cho chudi hién dang sir dung cac may 1am co
loai nhé do Trung Qudc san xudt nén mirc
dod co gidi hoa chua cao; viéc phun thude bao

vé thuc vat cho chudi hién dang ding may

deo vai nén nang suit 1am viéc thap, hiéu qua
chua cao, chua giai phong triét dé sic lao
dong. Thiét bj phun thuéc BVTV cho chubi
da duoc thiét ké, ché tao va thir nghiém tai
Viét Nam [2]. May co c4u tao nhu trén hinh
3. Két qua nghién ctru da xéac dinh dugc mot
sO chi tiéu k¥ thuat va nang suat ctia may.

Tuy nhién chua xay dyng qui trinh co gidi

héa va tinh toan hiéu qua kinh té cia Thiét

bi.

1. Cumkhung bé may; 2. Quat; 3. Mi¢ng thoi; 4. Cum banh xe;
5. Thung chiza hon hop thuoc BVTV; 6. Cac voi phun; 7. Bom cao ap;
Hinh 3. Cau tgo thiét bj phun thuoc bao vé thuc vat

- Khau thu hoach, vdn chuyén chudi:
Hién nay cong viéc thu hoach chudi chu yéu
tién hanh bang lao dong thu coéng véi dung
cu thu hoach 1a dao cam tay. Cac tap doan
16n trén thé gi6i cling nhu tai Viét Nam da
c6 mot s6 don vi dau tu ung dung hé théng
duong ray ¢ dinh vai cac moc treo di dong
dé van chuyén chudi tir rudng vé nha may so

ché sau khi thu hoach. Cac cong viéc khac

TAP CHi CONG NGHIEP NONG THON SO 58

3

trong khau thu hoach chudi van tién hanh
bang lao dong thu cong.

- Khau xir 1y phu phdm sau thu hogch
chuoi: Tai Viét nam xur ly phu pham sau khi
thu hoach hoan toan duoc thuc hién thu
cong. Khi hét chu ky canh tac chudi (3+5
nam) can pha sach cdy dé trong vu méi hodc
trong cdy trong khac thi c6 thé sir dung may

xuc dé cudc pha va san gat tap két vao dau
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bo. Hé théng may xir Iy than, 14 va gbc chudi  nghiém d3 xac dinh duge mot sé thong sb ki
sau thu hoach d3 duoc thiét ké, ché tao va thudt va van hanh ctia may. Tuy nhién chua
thir nghiém tai Viét Nam [3]. May c6 cAutao  xdy dung qui trinh co gidi hoa va tinh toan

nhu trén hinh 4, 5. Két qua nghién ctru, tht  hiéu qua kinh té ctia hé thong may.

3 1
2
1. Bé phdn lam dé cay; 2. Méy kéo bon banh;
3. May bam dang dia
Hinh 4. May bam dang dia lién hop voi may kéo
1
3
2
1. Bg phdn lam dé cay; 2. May kéo bon banh; 3. May bam dang 16;
Hinh 5.4. May bam dang 16 lién hop véi may kéo
Do d6 bai bao nay gidi thi¢u qui trinh 2.1. Doi twgng nghién ciru
CGH va so bd tinh toan hiéu qua kinh té ctia Péi tugng nghién ctru 13 cac thong s6 ky
mot s6 khau canh tac chudi qui mé tap trung.  thudt va chi tiéu chit luong ctia cac may thiét
II. POI TUQNG VA PHUONG bi CGH mét s6 khau canh tac chudi: May
PHAP NGHIEN CUU trong cdy chudi nudi cdy mo két hop bon
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phan 16t; Thiét bi phun thuéc BVTV; Thiét
bi hd tro thu hoach va van chuyén buéng
chudi; May xu Iy than, 14 chudi sau thu
hoach.

2.2. Phuong phap nghién ctru

- St dung phuong phap thuc nghiém dé

xac dinh mot sb chi tiéu k§ thuat va nang

suét cta may, thiét bi CGH mot s6 khau canh
tac chudi qui mo tap trung.

- Sur dung phuong phép tinh toan chi phi
van hanh, khau hao may, thiét bi dé so sanh
v6i phuong thire canh tac truyén thdng hién

nay va tinh toan hiéu qua kinh té cta timg

khau canh tac ung dung CGH.

2.3. My, thiét bi va dung cu nghién ciu

Bang 1: Danh muc May, thiét bj va dung cu phuc vu nghién cizu
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TT | Tén may, thiét bi va dung cu Pic tinh, thong s6 ky thuat | Xuit xir
1 | May trong cay chudi nudi cdy mo | - Trong 2 hang; Viét
két hop bon phan 16t - Khoang cach hang: 1,5+2m,; Nam
- Khodng céch cay: 1,7+2m.
2 | Thiét bi phun thuéc BVTV cho cdy | - Khoang cach phun: 28m; Viét
chudi - Thé tich thung chira: 1.000 lit. Nam
3 | Thiét bi h tro thu hoach va vén
chuyén budng chubi
3.1 | Thiét bi hd tro thu hoach budng - Chiéu cao tdi da ctia tay voi: Viét
chudi 2.500mm:; Nam
- Tam véi: 2.000mm
3.2 | Thiét bi van chuyén budng chudi - Kiéu van chuyén: ray treo c6 Viét
dinh c¢ cabin dau kéo. Nam
- Chiéu dai duong ray van
chuyén: 1.500m
4 | May xur ly than, 14 va goc cay chudi
sau thu hoach
4.1 | May bam dang dia - Nguyén ly bam: dang dia; Viét
- S6 dao bam: 2 Nam
4.2 | May bam dang 16 - Nguyén ly bam: dang 10; Viét
- $6 dao bam: 18 Nam
5 | Thiét bi do toc d6 quay - 93412 - Pham vi do: 0 + 99999v/ph
- B9 chinh xac: £ 1% gia tri do
6 | Mdy anh Canon A 530 A 530
7 | Thudc do sau 329-251 DMC 100-300M
8 | Thudc day céc loai: 20m, 3m - Viét
Nam
9 | Pong hd bam gidy - Nga
10 | Can dong ho (200 g=5 kg) Viét
Nam
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III. KET QUA VA THAO LUAN

3.1. Két qua van hanh thir nghiém va
tinh toan hi¢u qua kinh té déi véi khau
trong chudi

3.1.1. Két qua vdn hanh thé nghiém
may tréng chudi

May trong chudi nudi ciy mo két hop
bén phén 16t 12 loai méay thuc hién dong thoi
nhiéu chtc nang: rach hang, trong chudi,
bén phan theo héc va nén dat. Sau mdi
duong di chuyén trén déng, may thuc hi¢n
trong duoc hai hang chubi khi c¢6 su két hop
ctia 02 nguoi cap cdy chudi gidng. My co
thé dugc diéu chinh khoang cach céy trén

mdi hang bang cach thay dbi ti s6 truyén tir

banh tia ddng dén bo phan trong. Piéu chinh
khoang cach hang bang cach thay dbi
khoang cach gitta hai bd phan tiép nhan
trong chudi trén khung may. Ngoai ra, c6 thé
diéu chinh duoc dd sau rach hang béng cach
diéu chinh d6 cao thép ctia tru miii rach dat.

Tién hanh tht tinh ning hoat dong cia
may trong chudi nudi cdy mo két hop bon
phan tai Cong ty c6 phan thyc pham xuét
khau Pong Giao Ninh Binh chi nhanh Gia
Lai. Dia chi: Cum cong nghiép va tiéu thu
cong nghiép Mang Yang, xd Pak Djring,
huyén Mang Yang, tinh Gia Lai. Két qua van
hanh thtr nghiém trinh bay tai bang 2.

Bang 2: Két qua vdn hanh thiz nghiém may trong cay chudi

TT Théng s6 Don vi Két qua
1 S6 hang trong Hang 2
2 Khoang céch hang m 2,0
3 Khoang cach hoc trén mbi hang m 2,0
4 Bé rong luéng m 3,5
5 Bé rong ranh m 0,356
6 D0 sau rach hang m 0,20+0,25
7 Ning suat trong Cay/h 850
ha/h 0,34
Do sot khi trong % 4,44
Ty 1& cay bi nghiéng, d6 sau khi trong % 3,49
10 | S6 hang bon phan Hang 2
11 | Luong phan bén kg/gbe 0,33

3.1.2. Tinh toan higu qua kinh té cho
khau tréng chuéi iing dung CGH
Qua tim hiéu thyc té tai Gia Lai, chi phi
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thuc té cho viéc trong chudi, bon phan 16t bang
lao dong thu cong hién nay hét 4.500.000d/ha.

Tong s6 cong lao ddng cho mdi ha 1a 18 cong.
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Tham khao tai li€u [4] va can cir vao mirc
lwong cua tho 1ai may, phu may tai Gia Lai dé

tinh toan chi phi van hanh may trong cay chudi

nudi ciy mo két hop bén phén 16t. Két qua tinh
toan dugc so sanh voi chi phi trong thu cong dé

danh gia hiéu qua kinh té.

Bang 3. Bang tong hop chi phi trong chudi tai Gia Lai

TT | Tén hang muc cong viée, | Phwong phap trong | Phwong phap trong
chi phi irng dung CGH thi cong

| | Cac khodn chi

1 | Chi phi nhién li¢u 648.191d/ha 0

2 | Chi phi luong cong nhan 275.400d/ha 4.500.000d/ha

3 | Chi phi stra chita, bdo 97.229d/ha 0
dudng may

4 | Chi phi khau hao may mua 589.036d/ha 0
mdi

5 | Chi phi tang thém do phai 1.500.000d/ha 0

phay thém 1 luot dé dam
bao d6 nho cua dit (thué
khoan tron goi theo don
gia thi trirong)

6 | Chi phi quan ly (tinh bang
3% tong chi phi cua ting

93.295d/ha

135.000d/ha

phuong phdp)
Tong 3.203.151d/ha 4.635.000d/ha
11 | Sé lwgng nhan cong
1 | Nhan cong 1ai may 0,324 cong/ha 0
Nhan cong phu may 0,648 cong/ha 0
3 | Nhan cong cang day, dao 0 5 cong/ha
h, bén phan 16t
4 | Nhan cong rai cdy, trong 0 13 cong/ha
cay, lap dét
Tong 0,972 cong/ha 18 cong/ha

* Nhgn xét: Qua bang 3, ta thiy viéc
tmg dung co gidi hoa trong khau trong cay
chubi nudi cdy mé két hop bon phan 16t c6
hiéu qua rd rét khi so sanh vdi phuong phap
trong thu cong hién nay, chi tiét nhu sau:

- Vé chi phi, chénh léch giita phuong
phap trong tmg dung CGH va thi cong tinh
cho mdi ha 1a: 3.203.151- 4.635.000 = -

1.431.849d. Nhu vay mdi ha khi tng dung
CGH s€ giam 1.431.849d, tuong ung voi
giam 31,82% chi phi so v&i phuong thic
trong bang lao dong thi cong.

- Vé sb luong nhan cong, chénh léch
giita phuong phap trong tmg dung CGH va
thu cong tinh cho mdi ha la: 0,972 - 18 = -
17,028 cong. Nhur vay mdi ha khi tmg dung

TAP CHi CONG NGHIEP NONG THON SO 58 73



KHOA HOC

- CONG NGHE

CGH s¢€ giam 17,028 cong, tuong tng vdi
giam 94,6% s luong nhan cong lao dong so
v6i phuong thice trong bang lao dong thu
cong.

3.2. Két qua van hanh thir nghiém va
tinh toan hi¢u qua kinh té déi véi khau
phun thuéc BVTYV cho chudi

3.2.1. Két qua vdn hanh thi nghiém

Thiét bi phun thuéc BVTV cho chudi
Thiét bi phun thudéc BVTV ¢6 thé phun

khi cdy chudi con nhé hodc khi cay chudi da
truong thanh. Ngoai ra, Thiét bi con ¢ thé
phun truc tiép cho budng chubi. Van hanh
thir nghiém thiét bi phun thuéc BVTV tai
Cong ty c¢d phan thuc pham xuat khau Pong
Giao chi nhanh Gia Lai. Két qua trinh bay tai
bang 4.

Bang 4. Két qua vdn hanh thez Thiét bi phun thusc BVTV cho chudi

TT Théng sb Ponvi | Gia tri
1 | Thiét bi lién hop véi may kéo 4 banh cong suat HP >50
2 | Giam thiéu anh huong sirc khoe ngudi van hanh; - C
M4y ¢6 co cdu phun riéng cho budng chubi.

3 | Nang suat may khi phun thuéc BVTV cho toan | ha/h 0,625
rudng chudi khi cy chudi con nho.

4 | Nang suit may khi phun thuéc BVTV cho toan | ha/h 0,625
bd rudng chudi (phun bé mit trén cia 14) khi cay
chudi da truong thanh.

5 | Nang suat may chi phun thuéc BVTV ting Budng 418
budng chubi. chubi/h

6 | Khoang c4dch phun m 28

7 | Thé tich binh chtra hon hop thudc lit 1000

3.2.2. Tinh toan higu qud kinh té cho
kha&u phun thuéc BVTV #ing dung CGH

a) Chi phi phun thusc BVTV thi cong

Theo qui trinh cham séc chubi hién nay
tai DOVECO ¢ Gia Lai, viéc phun thube
BVTV cho chudi duogc thuc hién thuong
xuyén mdi thang mot 1an vao mua kho va 2
lan trong 1 thang vao mua mua (tir thang 5
dén thang 10 hang nam) dé phong trir sau
bénh cho ciy chudi. Trong truong hop phat
hién dich bénh thi phai phun dap dich va
khoanh vung. Nhu vay trong 1 vu canh tac
chubi tai Gia Lai phai phun thuéc BVTV
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tong cong 15 1an. Mdi lan phun hién nay, chi
tinh chi phi nhan cong hét
1.250.000d/ha. Vay ca chu ky cham soc
chudi, tinh riéng chi phi nhan céng phun

riéng

thubc BVTV theo phuong phap truyén thong
hién nay la: Ten = 18.750.000d/ha.

b) Chi phi vdn hanh thiét bi phun thugc
BVTV

Tham khao tai liéu [4] va cdn cu vao
muc luong cua tho 1ai may, phu may tai Gia
Lai dé tinh toan chi phi van hanh Thiét bi
phun thudéc BVTV cho chudi. Két qua tinh
toan dugc so sanh vdi phuong phap phun
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thuéc BVTV thu cong dé danh gia hiéu qua
kinh té.

Bang 5. Bang téng hop chi phi phun thuéc BVTV tgi Gia Lai

TT | Tén hang muc cong | Phwong phap phun thudc Phwong phap phun
viéc, chi phi BVTYV ing dung CGH thuée BVTYV thii cong
| | Cac khodn chi
1 | Chi phi nhién li¢u 131.356d/ha 0
Chi phi luong cong 120.000d/ha 1.250.000d/ha
nhan
3 | Chi phi stra chira, bao 19.703d/ha 0
dudng may
4 | Chi phi khdu hao may 344.443d/ha 0
mua mdi
5 | Chi phi quan ly (tinh 18.465d/ha 37.500d/ha
bang 3% tong chi phi
cia tung phuong
phap) _
Tong 633.967d/ha 1.287.500d/ha
Il | Sé lweng nhan cong
1 | Nhan cong lai may 0,2 cong/ha 0
2 | Nhén cong phu may 0,2 cong/ha 0
3 | Nhan cong phun 0 5 cong/ha
thudc BVTV bang
phuong phép thu cong
Tong 0,4 cong/ha 5 cong/ha

* Nhgn xét: Qua bang 5, ta thay viéc
g dung co gi6i héa trong khau phun thude
BVTV c6 hiéu qua rat rd rét khi so sanh véi
phuong phap phun thubc BVTV tha cong
hién nay. Cu thé vé tung chi ti€u nhu sau:

- V& chi phi, chénh léch gitta phuwong
phap phun thuéc BVTV ung dung CGH va
thi1 cong tinh cho mdi ha trong mét 1an phun
la: 633.967d - 1.287.500d = - 653.533d. Nhu
vay mdi ha khi ing dung CGH khau phun
thudc BVTYV s& giam 653.533d tinh trén mdi
lugt phun, twong g voi giam 50,76% chi
phi so voi phuong thirc phun thubc BVTV
thu cong hién dang ap dung.
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- Vé sb luong nhan cong, chénh léch
giita phuong phap phun thuéc BVTV tng
dung CGH va phuong phap thua cong tinh
cho mdi ha trén mdi 1an phun 1a: 0,4 - 4 = -
3,6 cong. Nhu vy mdi ha khi tmg dung
CGH trong khau phun thuéc BVTV sé& giam
3,6 cong, twong tmg voi giam 90% sd luong
nhan cong lao dong so véi phuong thirc phun
thudc BVTV thu cong hién nay.

3.3. Két qua van hanh thir nghiém va
tinh toan hiéu qua kinh té d6i véi khau
thu hoach, vin chuyén budng chudi
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3.3.1. Két qud van hanh thi# nghiém
Thiét bi hé tre thu hogch va vin chuyén
buéng chudi

Thiét bi hd trg thu hoach chuéi la thiét
bi hd tro cit, treo budng chudi. Thiét bi van
chuyén budng chubi tir noi thu hoach dén
nha xuong so ché tai ddng rudng bao gdbm hé
thdng dudng ray treo, ca bin ddu kéo va cac
méc treo budng chudi.

Két qua van hanh thuc té tai mo hinh &
Gia Lai, Thiét bi hd trg thu hoach budng
chui lién hop voi may kéo 4 banh 34Hp co
nang suét 1am viéc thuc té dat 215 buéng/h
tuong duong voi 0,098ha/h tuong duong véi
0,784ha/ngay (mdi ngay lam viéc 8h). Hé
thng thiét bi van chuyén budng chudi co

nang suat 1am viéc thuc té dat 500 buéng/h

tuong duong voi 0,23ha/h tuong duong
1,84ha/ngay (mdi ngay lam viéc 8h).

3.3.2. Tinh toan higu qud kinh té cho
khau thu hogch va vidn chuyén buéng
chuéi i#ng dung CGH

Hi¢én nay tai Giai Lai viéc thu hoach
chudi thuc hién 100% béng lao dong thu
cong, chi phi cho khau thu hoach, van
chuyén budng chudi phu thudc vao ngudn
lao dong tai dia phuong, luc cao diém, khan
hiém lao dong thi gid thu hoach cao va
nguoc lai. Tinh trung binh chi phi cho khau
thu hoach, van chuyén budng chudi trong
pham vi <1.000m bang lao dong thu cong 1a
7.000d/budng chudi, mdi ha trong 2.200 cay
chudi. Nhu vay chi phi thuc té cho viéc thu
hoach va van chuyén budng chudi biang lao

dong thu cong 1a Tun.

Tan = (7.000d/budng) x (2.200budng/ha) = 15.400.000d/ha

Tham khao tai li€u [4] va can cu vao
muc luong cua tho 14i may, phu may tai Gia
Lai d¢ tinh toan chi phi van hanh Thiét bi hd

trg thu hoach va van chuyén buong chudi.

Két qua tinh toan dugc so sanh v6i phuong
phap thu hoach, van chuyén thu cong dé
danh gia hiéu qua kinh té.

Bang 6. Bang tong hop chi phi thu hoach
va van chuyén buong chuai tgi Gia Lai

TT | Tén hang muc cong

vié€c, chi phi

Phwong phap thu hoach,
van chuyén irng dung CGH

Phuong phap thu hoach,
van chuyén thi cong

[ Cac khodn chi

1 | Chi phi nhién li¢u

1.450.922d/ha 0

Chi phi luong cong

1.410.400d/ha 15.400.000d/ha

nhan

3 | Chi phi sua chira, bao 217.638d/ha 0
dudng may

4 | Chi phi khau hao may 3.533.848d/ha 0
mua mai

5 | Chi phi quan ly (tinh
bang 3% tong chi phi
cua tung phuong
phap)

198.384d/ha 462.000d/ha
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Tong 6.811.192d/ha 15.862.000d/ha
I1 | Sé lweng nhan cong
1 | Nhan cong 141 may 1,819 cong/ha 0
2 | Nhan cong phu méy 3,095 cong/ha 0
3 | Nhan cong thp hoach, 0 20 cong/ha
van chuyén bang lao
dong thu cong
Tong 4,914 cong/ha 20 cong/ha

* Nhgn xét: Qua bang 6, ta thiy viéc
tmg dung co gidi hoa khau hd trg thu hoach
va van chuyén budng chubi ¢ hiéu qua rat
13 rét khi so sanh véi phuong phap truyén
thdng hién nay. Cu thé vé timg chi tiéu nhu
sau:

- V& chi phi, chénh 1éch giita viéc ng
dung thiét bi hd trg thu hoach, van chuyén
va thi cong tinh cho mdi ha 1a: 6.811.1924 -
15.862.000d= - 9.050.808d. Nhu viy mdi ha
khi img dung thiét bi hd tro thu hoach va van
chuyén s& giam 9.050.808d, twong tng voi
giam 57,06% chi phi so v&i phuong thire thu
cong hién dang ap dung.

- V& s6 lugng nhan cong, chénh léch
gitta phuong phap Uung dung CGH va
phuong phap thu cong tinh cho mdi ha la:

4,914 - 20 = -15,086 cong. Nhu vdy mdi ha
khi tng dung CGH trong khau thu hoach va
van chuyén budng chudi s& giam 15,086
cong, twong ung v4i giam 75,43% sb luong
nhan cong lao dong so véi phuong thic thu
hoach va van chuyén thu cong hién nay.

3.4. Két qua van hanh thir nghiém va
tinh toan hiéu qua kinh té d6i véi khau xir
1y than, 14 va goc chudi sau thu hoach

3.4.1. Két qud van hanh théiz nghiém hé
théng may xi ly than, 1& va géc chudi sau
thu hogch

Hé théng may xu 1y than, 14 va gdc cay
chudi sau thu hoach da duogc van hanh thu
nghiém tai cong ty Dong Giao chi nhanh Gia
Lai. Két qua nhu trén bang 7..

Bang 7. Két qud van hanh thiz nghiém hé thong may xiz ly than, 14 va goc chudi sau thu
hoach tai Gia Lai

TT Théng s6 Pon vi Két qua

| | May bam dang dia

1 | Nguon dong luc lién hop: May kéo bén banh |  Hp 80

2 | Chiéu dai bam 16n nhat mm 171,1

3 | b6 sau bam mm 187,6
4 | Nang suat may ha/h 0,34

[l | May bam dang 16 m 0,356

1 | Ngudn dong luc lién hop: May kéo bon banh Hp 80

2 | Chiéu dai bam 16n nhat mm 162,9
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TT Théng so Pon vi Két qua
3 | B0 sau bam mm 189
Ning suat may ha/h 0,32

3.4.2. Tinh toan hiéu qua kinh té cho
khau xa ly than, 14 va goc chuéi sau thu
hogch #ng dung CGH

Hién nay tai Gia Lai, viéc xu ly than, 1a
va gbc chubi sau mdi chu ky khai thac dé 1am
dat trong vu moi chua c6 may chuyén dung
xtr 1y. Mot sb noi str dung méy xuc dé dao

goc va thu gom vao dau bo chon lap cho

phan huy ty nhién thi chi phi cho mdi ha hét
tur 35-40 tridu.

Tham khao tai liéu [4] va can cu vao
muc luong cua tho 14i may, phu may tai Gia
Lai dé tinh toan chi phi van hanh Hé thong
may xir ly than, 14 va gbc chudi sau thu
hoach. Két qua tinh toan dugc so sanh voi
phuong phép xir Iy truyén théng hién dang
ap dung dé danh gia hiéu qua kinh té.

Bang 8. Bing tong hop chi phi xi Iy than, 14
va goc chuai sau thu hogch tai Gia Lai

TT | Tén hang muc cong viéc, Phwong phap xir ly Phuwong phap xir
chi phi than, 14 va gbc chudi | 1y truyén thong
urng dung CGH
| | Cac khodn chi
1 | Chi phi nhién li¢u 1.407.376d/ha 0
2 | Chi phi luong cong nhan 455.400d/ha 0
3 | Chi phi sua chira, bao dudng 211.106d/ha 0
may
4 | Chi phi khdu hao may mua 2.424.242d/ha 0
moi

5 | Chi phi thué may xuc d¢ dao
cay chudi, thu gom vé dau bo

0 35.000.000d/ha

6 | Chi phi quan ly (tinh bang 3% 134.943d/ha 1.050.000d/ha
tong chi phi cua ting phuong
phap)
Tong 4.633.067d/ha 36.050.000d/ha
11 | S6 lwong nhan cong
1 | Nhén cong lai may 0,759 cong/ha 9 cong/ha
Nhan cong phu may 0,759 cong/ha 0
Tong 1,518 cong/ha 9 cong/ha

* Nhdn xét: Qua bang 8, ta thdy viéc
mg dung co gidi hoa c6 hiu qua rat ro rét
khi so sanh v6i phuong phap xur 1y truyén

thdng hién nay. Cuy thé vé timg chi tiéu nhu
sau:

- V& chi phi, chénh léch gitta phuong
phap xir Iy than, 1a va gbc chudi ung dung
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CGH va phuong phap xir 1y truyén thong
tinh cho mdi ha la: 4.633.067d -
36.050.000d = - 31.416.933d. Nhur vay mdi
ha khi tng dung CGH khau xtr ly than, 14 va
gbc chubi s& giam 31.416.933d, tuong ng
v6i giam 87,15% chi phi so véi phuong thire
xur ly hién dang 4p dung.

- V& s6 luong nhan cong, chénh léch
giita phuong phap xt Iy than, 14 va gc ung
dung CGH va phuong phép truyén thong
tinh cho mdi ha 1a: 1,518 - 9 = - 7,482 cong,
tuong tng véi giam 83,13% sb luong nhan
cong lao dong so voi phuong thirc xtr ly hién
nay.

IV. KET LUAN

Két qua van hanh thir nghiém va tinh
toan hiéu qua kinh té cta ting khau canh tac
chudi tmg dung co gii hoa cho thdy hiéu
qua rat 13 rét.

1. Ung dung may trong cay chudi nudi
cdy mo két hop bén phan 16t gitp giam
31,82% chi phi va giam 94,6% sb luong
nhan cong lao dong so vd&i phuong thirc
tréng bang lao dong thi cong.

2. Ung dung Thiét bj phun thuéc BVTV
cho chudi gitp giam 50,76% chi phi va giam
90% sb luong nhan cong lao dong so véi
phuong thie phun thuéec BVTV thu cong.

3. Ung dung hé théng Thiét bi hd trg thu
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4. Ung dung hé thdng may xu ly than, 1a
va gbc chudi sau thu hoach gitp giam
87,15% chi phi va giam 83,13% sb luong
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THIET KE B0 BIEU KHIEN TU BONG VA KHAO NGHIEM ANH HUGNG CUA TAN
S0 DAO DONG BEN LUC GHIM CAM BIEN B AM VAO GIA THE,
AP DUNG TREN MO HiNH RO BOT TRONG NHA MANG

PHao Duy Vinh?, L& Quang Hiént, V6 Huy Thinh?,
Cao Duc Loit, VO Thi Yen Nhit

TOM TAT:

Bai béo nay trinh bay vé thiét ké, ché tgo va thirc nghiém mgt hé thang cam cam bién
vao gia thé trong cay trong mdi trirong nha mang véi mgt két cau tao rung dong. Mét bg rung
da duroc b tri trén khung gan cambién dg am nham giam luc can khi ghim. Co cdu cdm cam
bién tw déng qua lién két bon thanh gean trén mgt canh tay ré-bat. Thi nghiém do lic ghim ddi
tan so rung tir 9,5 Hz dén 22 Hz cho thdy két qua toi wu 1a 14,5 Hz. Lyc can trong qué trinh
cam duwoc do bang cam bién tai (loadcell) két néi véi mach chuyén dai tin hiéu ADC HX711.
Dir liéu vé lwc va tan so rung duroc truyén theo thoi gian thuc tir vi diéu khién dén may tinh
théng qua giao dién Idp trinh bang C# dé gidm sat va phan tich. Céc két qua cho thdy viéc
cam cambién 6 hé tro rung gidp giam 38% lic can. Nghién cizu ndy cung cap nén tang day
hiza hen cho viéc phét trién cac hé thang ré-bot ti dong nham gidm sét dé am dat trong canh
tac cy trong trong nha mang, gop phan vao nén ndng nghiép théng minh va bén virng hon.

Twr khoa: Ro-bot, tan s6 rung, cam bién do am, giam sat luc

DESIGN AND EXPERIMENTAL EVALUATION OF AN AUTOMATIC CONTROL
SYSTEM FOR STUDYING THE EFFECT OF VIBRATION FREQUENCY ON
MOISTURE SENSOR INSERTION FORCE INTO PLANT SUBSTRATE, APPLIED
TO A GREENHOUSE ROBOT MODEL

ABSTRACT

This paper presents the design, fabrication, and experimental evaluation of a
vibration-assisted insertion system for embedding sensors into plant-growing substrates in
greenhouse environments. A vibration module wasintegrated with a moisture sensor probe to
reduce insertion resistance, which is a critical challenge in deploying sensors in semi-
compressible media. The sensor insertion mechanismwas automated using a four-bar linkage
system mounted on a robotic platform, enabling precise and repeatable deployment.
Experimental results demonstrated that the optimal vibration frequency range for minimizing
insertion force lies between 9.5 Hz and 22 Hz The resistance force during insertion was
measured using a load cell connected to an HX711 ADC signal conversion circuit. Real-time

' Khoa Co khi — Cong nghé, Trudong Dai hoc Néng Lam Tp. H6 Chi Minh
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force and vibration frequency data were transmitted froma microcontroller to a computer via
a C#-based interface for monitoring and analysis. The findings suggest that vibration-assisted
sensor insertion significantly reduces mechanical resistance and enhances deployment
efficiency. This research provides a promising foundation for developing automated robotic
systems for soil moisture monitoring in greenhouse cultivation, contributing to smarter and

more sustainable agriculture practices.

Keyword: Robot, vibration frequency, moisture sensor, force monitoring

1. PAT VAN PE

Trong nong nghi€p nha mang hién dai,
viéc trién khai chinh x4c cac cam bién vao
gi4 thé trong cay déng vai trd then chdt trong
viéc duy tri cac diéu kién t6i wu cho su phat
trién cdy trong. Tuy nhién, qué trinh ghim
cam bién vao céc loai gia thé c6 d6 nén hodc
ban nén thuong gip phai luc can co hoc, dan
dén viéc 1éch vi tri cam bién, hu hong phén
tir cam bién hodc thu thap dir liu khong
chinh x4c. Van dé nay dic biét quan trong
trong qua trinh trong dua ludi (Cucumis
melo), noi viéc theo doi diéu kién ving 1é
theo thoi gian thyc nhu d6 4m, nhiét d6 va
dinh dudng 14 cuc ky can thiét dé t6i uu hoa
nang suat.

Ung dung dao dong co hoc dé giam luc
cim d3 duoc nghién ciru rong rii trong cac
linh vuc ky thudt cong nghiép va xay dung,
dac biét 1a trong k¥ thuat dong coc c¢6 hd tro
rung va trong y hoc khi dua kim phau thuat
vao mdé mém. Nhiéu nghién ctru cho thiy
chuyén dong dao dong & tan sd thich hop co
thé 1am giam ma sat va luc can khi xuyén
vao vt liéu dang hat hodc vat liéu dan hoi
nhdt. Tuy nhién, nguyén ly nay mai chi dugc
tmg dung gan day trong linh vuc nong
nghiép, va kha nang ap dung rung co hoc dé
hd trg ghim cam bién vao gia thé cay trong
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van chua duoc nghién ctru sau [1-4]. Khalaji
[1] Nghién ctru nay phan tich lyc ma sat gitra
kim va mo trong qué trinh chén kim hd trg
dao dong. Nghién ctru chi ra rang dao dong
c6 thé giam ma sat, tor d6 cai thién hi¢u qua
va dg chinh xac trong qua trinh chen kim vao
mo mém. Li [5] Nghién ctru ndy phan tich
anh hudng cua dao dong 1én hé sd ma sat
giita coc va dt trong qua trinh dong coc. Két
qua cho thdy viéc ap dung dao dong lam
giam dang ké lyc ma sat, tir d6 tang hiéu qua
déng coc. Rainer [6] tong quan vé thuc trang
stt dung phuong phap déng coc bang dao
dong, phan tich anh huéng cia tan s6 dao
dong dén qua trinh dong coc va kha niang
chiu tai ctia coc. Nghién ctru cho thdy viéc
sit dung dao dong c6 thé giam lyc can va
tang hi€u qua dong coc. Dobbelsteen [7]
téng hop cac dir liéu thuc nghi¢m vé luc
tuong tac gitta kim va mo trong qua trinh ciy
kim y té. Céc tac gia phan tich cac yéu t6 anh
huong dén luc can khi xuyén bao gdm tdc
dd, gbc va dac tinh cia mo. Teng [8] nghién
ctru ndy md phong co ché ma sat trong hé
théng dong coc bang dao dong, phan tich
anh huong cua dao dong dén lyc ma sat va
hiéu qua déng coc. Két qua cho thay viéc ap
dung dao dong c6 thé giam lyc ma sat, tir d6
tang hiéu qua dong coc. Trong khi Shin-Ei
va cong su [9] nghién ctru hi€u qua cua viéc
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sir dung rung dong dé giam luc can thiét khi
chén thiét bi y té vao mé sinh hoc. Astashev
va Babitsky [10] trinh bay toan dién vé
nguyén ly dong luc hoc, diéu khién va ung
dung cua cac qua trinh va may siéu am trong
cong nghiép. Tac gia nhan manh vai tro caa
rung dong si€u am trong viéc cai thién hi¢u
sudt gia cong, giam luc cit va nang cao do
chinh x4c. No6i dung ciing d& cap dén cac ing
dung da nganh nhu khoan, han, va chen vat
thé vao vat liéu véi luc can thép hon nho tac
dong rung. Tuy nhién, rit it nghién ciru xem
x¢ét loi ich co hoc cua rung trong qua trinh
ghim cam bién, cu thé 1a trong céac loai gia
thé nhu cat, xo dira, phan chudng thudng
dung dé trong dua ludi.

Nghién ciru nay trinh bay viéc thiét ké
va kiém nghiém thuc nghiém mot co ciu hd
tro rung khi ghim cam bién, nham muc dich
giam thiéu luc can trong qua trinh ghim cam
bién vao gia thé trong cy. Mot cam bién luc
duoc st dung dé ghi nhan sy thay ddi cua luc
ghim dudi tac dong ctia cc tin sd rung khac
nhau. Thong qua viéc phan tich cac phan hoi
luc nay, hé thdng c6 thé xac dinh tan sd rung
t6i wu gitp giam lyc can co hoc, tir d6 cho
phép trién khai cam bién mot cach muot ma
va hi¢u qua. BO phan rung duoc tich hop 1én
mot nén tang ro-bét ¢ trang bi dong co DC
truyén dong, cam bién luc, va co ciu ghim
tu dong, cho phép thuc hién thao tdc ghim
cam bién 13p lai chinh x4c vao cac bau trong
dua ludi. Su tich hgp nay khong chi nang
cao do chinh xdc ma con mo ra tiém ning
trién khai cam bién hoan toan tu dong trong
cac nha mang cong nghé cao

Nghién ciru nay huéng dén cac myc tiéu
cu thé sau: Thiét ké va ché tao mét co ciu
ghim cam bién hd tro rung, c6 kha nang diéu
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chinh tan s6 va bién do6. Tich hop hé thong
cam bién lyc dé do luc can trong qué trinh
ghim cam bién dudi cac diéu kién rung khac
nhau. Xéc dinh tan s rung téi uu giup giam
thiéu lyc can khi ghim cam bién vao gia thé
trong dua ludi. Ung dung hé théng vao nén
tang ro-bdt di dong, cho phép ghim cam bién
tu dong, chinh xac va ldp lai. Panh gia hi¢u
suat cua hé thong thong qua cac thir nghiém
thuc té trong diéu kién nha mang.

2. PHUONG PHAP NGHIEN CUU

Trong nghién ctru ny, mot hé thong cim
cam bién c6 hd trg rung da duoc thiét ké
nhim khao sat anh huéng cua tin sd dao
dong dén luc ghim cam bién d6 4m vao gia
thé trong cdy. Hé thong bao gdm mot dau do
cam bién do am tich hop bd phan rung, gin
trén co cu tay don bén thanh diéu khién tu
dong bdi mach diéu khién tu dong trén r6-
bot.

Két cdu rung tao ra dao dong theo
phuong thang dung trong dai tan tir 9,5 Hz
dén 22 Hz, nho co cau rung duoc lip dat trén
khung cing ddu ghim cam bién. Lyc ghim
duogc do bang cam bién luc (loadcell) két nbi
v6i mach chuyén doi tin hiéu ADC (HX711),
dam bao do phan giai 24-bit trong qua trinh
ghi nhan lyc tic dong. Vi diéu khién
Atmega328P thuc hién viéc thu thap dir licu
va truyén vé may tinh thong qua giao tiép
UART. Dit lidu duoc hién thi va luu trit theo
thoi gian thuc bang phan mém giam sat trén
may tinh dung ngon ngit C#, cho phép gia tri
do ctia thi nghiém c6 thé theo ddi truc tiép
trong qua trinh thi nghiém. Tan s rung c6
thé duoc diéu chinh dé khao sat anh huong
dén lyc ghim trong nhiéu diéu kién khac
nhau. Toan bo thi nghiém duoc dong bo hoa
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dé dam bao viéc ghi nhan dir liéu dién ra lién
tuc va khong bi gian doan.

Pé triét tiéu nhidu do xung rung gy ra
trén tin hiéu lyc, thuit todn loc trung binh
truot dugc ap dung. Bo loc nay cho phép lam
min tin hi¢u va thé hién chinh xac thanh
phan luyc 6n dinh trong qua trinh ghim. S6
mau trong qué trinh loc dugc lua chon dé
lam muot tin hi¢u phan hoi. Viéc xu ly tin
hiéu nhiéu gitp 1am min két qua do va su
dung dé phan tich két qua nghién ciru.

3. KET QUA NGHIEN CUU VA THAO
LUAN

3.1. Thiét ké mé hinh rd b6t do do 4m
biu gia thé

So d6 nguyén 1y céu tao ro-bét ghim
cam bién duoc thé hién ¢ Hinh 1. M6 hinh
st dung cam bién do d6 4m cua gia thé duoc
gén trén khung cua r6-bét, duogc thé hién &
Hinh la. Phan than ro-bt (1) bao goém
khung va cac con lan chay trén ray thanh
rang, dugc dan dong béi dong co DC. Mot

canh tay ro-bdt (2) co gan cam bién do do
am (8), v6i phan do bao gébm ba que inox dai
70 mm, st dung mach dién tr dé thu thap dir
lidu 46 4m cua gia thé. Cam bién nay duogc
thiét ké c6 kha nang dich chuyén theo
phuong thang dung nhd vao cau tric bdn
khau ban 1& (5) lién két véi bo khung, cho
phép dau do di chuyén thang dimg véi vi tri
va van toc duge kiém soat. Chiéu sau ghim
ctia que cam bién vao gia thé duoc gidi han
& mirc 50 mm, duoc diéu khién béi tin hiéu
phan hoi tir cong tic hanh trinh. Lyc tao ra
su di chuyén cua cam bién dugc cung cip
boi mot dong co DC (3) st dung dién ap 12
V, két hop v6i hop sé giam tc (4) co ty sb
truyén 1:100. Lo xo s6 (6) giup lién két gitra
phan khung gan cam bién va khung canh tay.
Pong co DC sb (7) dugc gin cam 1éch tim
dé tao dao dong. bé xac dinh luc ghim cua

cam bién vao gia thé, mot cam bién luc
(loadcell) sb (10) dugc bd tri dudi day chau
gia thé sb (9). Hinh 1b thé hién ro-bot dugc
thiét ké dang 3D, Hinh 1c thé hién hinh anh
ctia 10-bdt khi tién hanh thi nghiém.

Hinh 1. M6 hinh rd-bdt ghim cam bién vao gia thé tu dong: a) So dd céu tao; b) PBuoc
thiét ké dang 3D; ¢) Hinh anh sau ché tao va thir nghiém

Van tdc cua dong co dugc diéu chinh
thong qua vi diéu khién st dung phuong
phap diéu khién d6 rong xung (PWM), gitp
kiém soat chinh xac toc d6 di chuyén lén
xudng ctia cam bién. Phan trén clia cam bién
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dugc trang bi dong co DC (7), tao ra dao
dong nho vao cam léch tdm gén trén truc
dong co. Tan s6 dao dong nay c6 thé duoc
diéu khién thong qua van tdc quay cia dong
co DC, v6i sy diéu chinh tir phuong phap
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PWM, va su bang cach diéu chinh dién ap
trén chan Gate cia MOSFET. Khi cam bién
ghim vao gia thé (9), lyc ép ciia cam bién
duogc thu thap boi cam bién do luc dat dudi
day bau gia thé (10). Loai cam bién do luc
st dung la load cell 10 kg, va dit liéu dugc
thu thap qua IC ADC c6 d¢ phan giai 24-bit,
ma s6 HX711. Tin hiéu nay dugc truyén truc
tuyén va doc qua may tinh, cho phép ngudi
str dung luu trir va phan tich dit liéu dé v& do
thi mé phong qué trinh thay do6i gia tri cua
cam bién. M6 hinh ro-bét xac dinh lyc ghim
ctia cam bién vao gia thé sau khi dugc ché
tao thir nghiém va thi nghi¢m do luc thé hién
¢ hinh 1b. Qua trinh thu thap dir li¢u lién tuc
gitip khao sat su thay doi tan sé dao dong ciia
cam bién khi ghim vao gia thé trong cac diéu
F(t) = Fycos(wt)

Trong do:

kién khac nhau, phuc vu cho cac nghién ctru
va ung dung trong linh vuc néng nghiép
hodc cac mo hinh do luong tu dong hda.

Bai toan dong hoc cho két cdu ghim que
cam bién vao gia thé duoc mé hinh toan nhu
sau: Xac dinh phuong trinh dong hoc cua h¢
théng gdm 3 que kim loai nhé c¢6 duong kinh
3mm, chidu dai 70mm, duoc ghim xudng dat
bang phuong phap rung véi chidu siu
50mm. Muyc ti€u la xay dung mdé hinh toan
hoc dé khao sat chuyén dong cua que trong
gia thé, tir 46 danh gid kha ning va tinh 6n
dinh.

Phuong trinh Iyc tao ra do co céu rung
¢6 dang diéu hoa nhu phuong trinh (1), tham
khao theo [11]

(1)

e F: lyc tic dong vao két ciu ghim cam bién xudng gia thé (N)

e Fo: Bién d¢ lyc tac dong vao cam bién theo chiéu thang dung (N)

e : tan sb goc luc tac dong theo thoi gian t

Phuong trinh dao dong mdi que cam bién do d6 4m

mZ(t) + cz(t) + kz(t) = Fycos(wt)

2)

Gop 3 que thanh mot md hinh toan tong theo nhu phuong trinh (3)

MZ(t) + Cz(t) + Kz(t) =

Trong do:

C=0,15 Ns/m hé s6 ma sat
k=1.262.028 N/m

L khoang cach dat lyc dén dau ghim

3F,cos(wt) 3)

m= 0,05 kg khdi lwong dai dién cia mot que cam bién
M=0,15 kg khdi luong ctia cam bién d6 4m va tim nhom lién két

Z(t): vi tri coc dinh vi theo phuong thing dimg 0z theo thoi gian

Dién tich que cam bién do d6 4m tiép xuc vé6i dat (1 que):
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A= nDh = m.3.50 = 471,24 mm? = 4,72 X 10™* m? 4)

Véi Es = 8,61.10* Pa, ta co:

. E;A  8,61x10%4,712x 107
L 0.1

Dic trung chuyén dong cta que do cam
bién d6 4m: Hé 1a mot dao dong cudng buic
tat dan; dap tng phu thudc vao bién do

= 405,7 N/m =>K =3k = 1217,1 N/m

Fyva tan so w; bién do cuc dai dat dugc gan
tan s6 cong huong cuia que cam bién duogc
xac dinh theo cong thirc (5)

_ |k ’1217,1~
wo—\/;~ 015 ~ 90,07rad/s (%)

Véi quan hé 2nxtan sd rung = rad/s, tir
d6 mach diéu khién duoc 1ap trinh dé thuc
hién ghim cam bién vao bau gia thé trong
dwa Iuéi trong nha mang véi dai tan s dao
dong tir 9,5 Hz dén 22 Hz, tang dan theo
bude 0,5 Hz, két qua thur nghiém dugc thé
hién & hinh 6.

3.2. Quy trinh thuc nghiém

Tién hanh cac thir nghiém ghim cam
bién v&i nhiéu gié tri tan s6 kich thich khéac
nhau. Ghi lai lyc ghim theo thoi gian thuc
thong qua cam bién luc, dong thoi luu trix
vao thé nhg (SD) va xuat dir liéu qua cong
USB tir vi diéu khién qua may tinh va luu
file dir liéu dang Excell. So @b khdi nguyén
ly diéu khién ro6 bét thu thap di liéu do 4m
tu dong duoc thé hién ¢ hinh 2.

i
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Hinh 2. So d6 khéi diéu khién ro-bdt do d6 am gia thé trong chau tu dong

Bo diéu khién ctia mo hinh thi nghiém
sir dung vi diéu khién Atmega328P, véi
chuong trinh diéu khién duoc 1ap trinh bang
ngdn ngit C. Tin hiéu tir cam bién luc
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(loadcell) trude khi truyén vé vi diéu khién
dugc khuéch dai va chuyén doi tir dang
tuong tu sang dang s6 (ADC) thong qua
mach chuyén d6i tin hiéu HX711. Vi diéu
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khién tiép nhan va xir 1y tin hiéu s6 dé xac
dinh lyc ghim cta cam bién vao gia theé.
Pong thoi, vi diéu khién diéu khién mach
cau H dé cip ngudn cho dong co DC, thuc
hién thao tac ghim cam bién theo phuong
thang dung. Cau tric diéu khién nay cho
phép diéu khién qué trinh do d6 am cua gia
thé c6 thé kiém soat duge vi tri va van toc.
Thi nghiém dugc lap lai 30 1an dé dam bao
tinh y nghia cho viéc xir ly s liéu, tinh toan
d0 léch chuan. Gia thé dugc chuén bi voi do
am va do nén kiém soat dé dam bao tinh
d6ng nhat giita cac mau.

3.3. Thu thap va phan tich dir li¢u

Qua trinh thu thap va xu ly dir liéu lyc
tac dong dugc thuc hién thong qua mot hé
théng do ludong ding cam bién lyc, nhim
khao sat anh hudng cua rung dong dén luc
tac dong 1én bau gia thé. Dit liéu nhiét do
dugc ghi nhan lién tyc trong sudt qué trinh
ghim cdm bién vao bau gia thé, phuc vu muc
tiéu kiém soat diéu kién moi truong trong thi
nghiém. Toan bg hé théng b tri thi nghiém
duge md ta chi tiét & Hinh 1,

Pé x4c dinh su bién d6i cua luc trong
diéu kién rung dong, mat két cdu can béng
co hoc da duogc thiét ké va lap dat. Cau tric
nay bao gdm hai bau gia thé duoc dat dbi
xung trén mot thanh don cé khdp xoay &
chinh gitra. Mot ddu cta thanh don dé cam
bién luc dang loadcell, trong khi dau con lai
dugc dé ty do nham cho phép thanh don dao
dong dudi tdc dong khi ghim. Trong trang
thai ban dau, két cdu dugc hiéu chinh cho hai
bau gi4 thé dat trang thai gan nhu cin bang.
Khi d6, luc tac dong 1én cam bién 14 rat nho,
gan nhu bang khong. Mot chuong trinh hiéu
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chuan diém khéng duoc trién khai ngay sau
giai doan nay nham thiét 1ap gia tri tham
chiéu ban dau cho chudi dir liéu lyc thu thap
sau do. Tiép theo, co cAu tao rung dong duogc
diéu khién cho hoat dong. Co cdu nay bao
gém mdt dong co gén cam léch tam dé tao
giao dong, co thé diéu khién tan s thong qua
phuong phap diéu chinh d6 rong xung
(PWM). Bién d6 dao dong dugc thir nghiém
bang cach thay d6i cac cam léch tim véi
nhiéu khoang cach léch tim khac nhau.
Khoang léch tAm duogc thi nghiém tir 0,2 dén
1,2 mm véi bude thay doi 0,1 mm. Két qua
khao nghiém so bo cho théy bién d¢ 1éch tam
gitip cam bién ghim thuan lgi nhat 1a 0,4
mm. Gi4 tri bién d6 nay dugc giit xuyén subt
cho céc thi nghiém trinh bay cta bai bao nay.
Khi co cdu rung hoat dong, dong thoi ghim
cam bién vao bau gia thé, thanh don mét can
bﬁng tam thoi, tao ra su thay ddi luc tai diém
tiép xtic gitta thanh va cam bién. Tin hiéu tir
cam bién luc sau do cho ra tin hiéu dién rét
nho dudi dang dién ap vi sai. B6 chuyén doi
HX711 duoc sir dung dé khuéch dai tin hiéu
dién 4p vi sai tir loadcell va chuyén doi tin
hiéu twong tu sang tin hiéu s6 thong qua bd
ADC tich hop. Dit liéu s6 sau khi chuyén doi
dugc truyén dén vi diéu khién thong qua
giao tiép hai day (dir liéu va xung nhip) dé
x1r 1y va hién thi luc do dugc. Tiép tuc vi didu
khién truyén dit liéu luc nay 1én may tinh
thong qua cong két ndi USB. Céc dir lidu thu
thdp dugc vira dugc hién thi truc quan trén
giao dién phan mém (real-time graph) vira
duoc luu trir dong thoi dudi dinh dang tép
Excel dé phuc vu phan tich danh gia.
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Luc ghim cdm bién véi nhiéu tan sé rung khac nhau trudc loc

Lwc ghim cdm bién vé&i nhiéu tan sé rung khac nhau sau loc
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Hinh 3. Két qua qua trinh thay d6i luc ghim cam bién 1én gia thé voi nhiéu tan s6 rung

khac nhau a) Trudc khi loc, b) Sau khi loc

Dt li¢u luc thu thap dugc trong qua trinh
thi nghiém thé hién & Hinh 3. C6 thé quan
sat thdy rang, do anh huong tir rung dong co
cau ma lyc do duoc khong tuyén tinh, tin
hiéu do luc ban dau chtta nhiéu dao dong
nhidu va bién thién khong on dinh, nhu thé
hién & Hinh 3a. Dé cai thién d6 tuyén tinh
ctia két qua do, mot thuat toan xir ly tin hiéu
da duoc tich hop trong chuong trinh diéu
khién. Thuat toan str dung phuong phap tinh
trung binh truot, nham lam muot dir lidu,
loai bé nhidu ngau nhién va nhitng dot bién
tirc thoi khong phan anh ding ban chat vat
ly ctia qua trinh. Két qua sau xur 1y dugc thé
hién tai Hinh 3b, cho théy tin hiéu luc tré nén
6n dinh hon, phan anh sy thay dbi luc theo
thoi gian.

Qua trinh moi lan do luc duoc tién hanh
lién tuc trong khoang thoi gian 5 gidy, voi
chu ky 1dy mau c6 dinh 1a 100 ms/lan. Diéu
nay cho phép thu duoc du s6 luong miu dé
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quan sat xu hudng luc tac dong theo thoi
gian voi @ phan giai phu hop. Tir két qua
thir nghiém, c6 thé ghi nhan rang luc tac
dong 16n nhét 1én bau gia thé trong mot sd
diéu kién rung dat gia tri xap xi 70 N, trong
khi gia tri thdp nhit dugc ghi nhan vao
khoang 37 N. Bién do luc nay thay doi rd rét
theo cac murc tin sd kich thich khac nhau,
phan anh anh hudng dang ké cia rung dong
dén phan bd luc ghim 18n bau gia thé.

3.4. Giao dién doc gi4 tri cam bién do 4m
dit qua may tinh

Cam bién do Am dat duoc st dung dé do
d6 am dit bau gia thé trong nghién ctru dugc
thé hién ¢ Hinh 4. Cau tao bao gdm phén 3
dau kim do c6 dudng kinh 3 mm va chiéu dai
70 mm, duoc ché tao béng vat liéu inox 316.
Phan mach dién tao tin hiéu duoc gfln trén
bén trong hop nhya va xuét tin hiéu theo tiéu
chudn RS485.
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Hinh 4. Cam bién do d6 4m bau gia thé duoc sir dung trong nghién ctru

Mot giao dién do va doc gia tri luc cua
cam bién lyc duoc thiét ké trén mdy tinh hd
trg viéc thu thdp gia tri ciia cam bién luc
duogc thé hién ¢ hinh 5. Ngon ngit C# dung
cho viéc 1ap trinh va khai béo cac chirc ndng
ctia cac nut. Giao dién bao gdm bang chura

Ll!l:p.n

T

i mssErimd s ew fpopida ki

thong sé cong COM (Combobox) noi dung
dé chon loai cong COM giao tiép gitta vi
diéu khién va C#, sau khi lién két voi vi diéu
khién COM3 s¢ hién thi va chon niit két ndi.
Téc d6 truyén (baudrate) duoc cai dit & mirc
¢ dinh 57600, tham khao theo [12]

T

li= w e =l

Hinh 5. Giao dién lién két vi dicu khién va may tinh doc dit li¢u tir cam bién luc duoc

thiét ké bang ngdn ngir C#

Khi nit nhan “Bat dau” duoc nhan gia
tri dugc vi diéu khién truyén 1én mdy tinh
dang chudi, sau d6 cit tach thanh 3 thanh
phan: sb tha ty, gia tri luc va thoi gian. Céc
ky tu nay dugc bién d6i tir chudi thanh sé
sau d6 duoc luu vao 6 “ListView”. Dong
thoi gia tri luc va thoi gian dugce hién thj lién

tuc ¢ phan cua s6 do thi. Khi nhan nut “Tam

dimg” giao dién truyén ky tu xudng cho vi
diéu khién dung viéc truyén dir liéu. Nuat
“Xuit file dit liéu” dung dé luu gia tri dit liéu
trong ListView khi dugc nhan, mét file dang
Ecell s& dugc luu vao may tinh phuc vu cho
viée xir Iy s6 liéu va phan tich. Khi nhan nut
“Dung” vi diéu khién s& ngat két ndi véi may

tinh dung viéc thi nghiém.
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Hinh 6. Lyc ghim cam bién 1én gi4 thé véi nhiéu tan sb rung khac nhau

Két qua thir nghiém xéac dinh lyc ghim
ctia cam bién 1én bau gia thé voi nhiéu tan sb
khac nhau dugc thé hién & Hinh 6. Nhin vao
biéu d6 cho thay khi luc tac dung 1én bau gia
thé nhiéu d6 16n khac nhau tuy vao tan sd
rung khac nhau. Gia tri dugc tinh bang tong
gia trj luc thu dugc trong sudt qua trinh chia
cho s6 1an ldy mau. Tan sb rung duogc didu
chinh tir 9,5 dén 22 Hz v6i budc thay doi 1a
0,5 Hz. Két qua thi nghiém cho thy tan sb
t6t nhat cho viéc ghim cam bién d6 4m vao
gia thé nén diéu khién ¢ 14,5 Hz lic nay luc
s& giam duoc 38% so voi tan s6 9 Hz va 22
Hz.

Tém lai: Thi nghiém duoc thuc hién nhim
xac dinh lyc ghim cua cam bién do do 4m
1én bau gia thé & d6 sau 50 mm. Két qua cho
thdy, tn s6 dao dong tdi wu dé giam luc
ghim 13 khoang 14,5 kHz. Viéc ap dung tan
s6 nay giup toi uu hdéa qua trinh ghim cam
bién. Cac két qua thu duogc 1 co so dé diéu

khién hoat dong ctia canh tay ro-bdt trong hé

thdng do d6 4m ty d6ng nho ro-bét trong nha

mang.
4. KET LUAN

Qua trinh ghim cam bién do d6 4m vao
bau gia thé dugc thuc hién tu dong boi ro-
bét, canh tay gan trén ro6-bot dugce thiét ké co
ciu tao két cau 4 khau ban 18 giup cam bién
di chuyén song song véi phuong thing dimg.
Viéc ghim cam bién d6 am vao bau gia thé
dugc thyc hién nho dong co dién DC va diéu
khién téc d6 boi vi diéu khién. Thoi gian dé
cam bién ghim 14 5 gidy, gia tri ctia cam bién
dugc do va gidm sat lién tuc qua may tinh
thong qua giao tiép & cong USB. Tan sd kich
thich dugc diéu khién va khao sat thuc
nghiém tr 9,5 dén 22 Hz véi budc thay dbi
12 0,5 Hz. B9 sau ghim cua que cam bién vao
gia thé duogc giir ¢d dinh ¢ 50 mm, dugc
khéng ché boi cong tic hanh trinh. Két qua
thi nghiém cho thay véi loai gia thé c6 khoi
luong riéng 1a 1370 kg/m?, tan sé tich hop
cho viéc ghim cam bién 1a 14,5 Hz. Két qua

nay gitp cho viéc thiét k&, ché tao va diéu
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khién r6 bét thao tic do dd am tu dong khi
sir dung cam bién dang que do.

Tai trg: Nghién ctru nay dugc tai trg boi
qu¥y nghién ctru khoa hoc cua Khoa Co khi-
Cong nh¢, Truong Pai hoc Nong Lam Tp.
H6 Chi Minh véi ma sb CS-SV25-CK-03.
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THIET KE VA CHE TAO MAY DONG BAU UGM CAY KEO TU BONG
NANG SUAT 500 BAUM

Khuwong Anh Sont, Hé Van Diing, V& Vdan Thong?, Nguyén Tién Si°

TOM TAT:
Trong san xudt cay giong |am nghiép, ddac biét 1a gidng keo lai, viéc dong bau dat thi cong
tiéu ton nhiéu thoi gian, 1ao déng va chat luong khdng dong déu. Bai bao ndy trinh bay két
qua nghién cizu tinh todn, thiét ké va thir nghiém may dong bau wom cay keo tu dong co nang
suat 500 bau/h. Nghién cizu liva chon diroc cac nguy@n 1y lam viéc phi hep cho may dong bau
wom cay keo. Thiét ké va ché tao duoc cac co cau tw dong: |ay va me tdi ni 16ng, can dinh
lurong, choc 16 nén bau, gieo gdp hat. Trong qué trinh vdn hanh, may dap «#ng san luong theo
théng s6 da cai dat, va phl hop véi yéu cau ki thudt dé ra.
Tir khéa: Cay keo lai, co cu déng bau, may tu dong trong 1am nghiép

DESIGN AND FABRICATION OF AN AUTOMATIC ACACIA SEEDING

POTTINH MACHINE WITH A CAPACITY OF 500 POTS PER HOUR

ABSTRACT:
In forestry seedling production, especially for hybrid acacia seedlings, manual soil ballingis
time-consuming, labor-intensive, and results in inconsistent quality. This paper presents the
research results on the calculation, design, and testing of an automatic acacia seedling
balling machine with a capacity of 500 balls per hour. The study selected suitable working
principlesfor the acacia seedling balling machine. Automatic mechanisms were designed and
fabricated for: picking up and opening plastic bags, dosing soil, puncturing and compressing
the soil balls, and seed sowing and picking. During operation, the machine met the production
output according to the preset parameters and complied with the technical requirements.

Keywords: Hybrid acacia, balling mechanism, automatic machine in forestry

'Khoa Co khi va Cong nghé, Truong Dai hoc Nong Lam, Pai hoc Hué
“Nha may phan boén hitu co Sepon, tong cong ty thuong mai Quang Tri
3Coéng ty ¢d phan Tai Phat, thanh phd Hué
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1. PAT VAN DE

Hién nay, nganh 1am nghiép dang c6
nhu ciu 16n vé cdy gidng, ddc biét 1a gidng
keo lai, keo tai tugng dé phuc vu tréng rung
san xudt. Tuy nhién, cong doan dong bau
dat, mot khau quan trong trong wom cay, chi

yéu thuc hién thu cong, phu thudc vao lao

dong pho thong, nang suit thap, chat luong
bau khong dong déu [3]. San xuit cdy giong
bao gom céc khau tir xir 1i hat gidng, tao bau
dinh dudng, gieo hat, gidam hom, cham soc.
Trong tat ca cac khau cong viéce trén, tao bau
dinh dudng 14 khau t6n nhiéu cong sirc, chi

phi lao dong cao [5].

Hinh 1. Cay giong keo lai wom vao bau, trieong Pai hoc Nong Lam, Pai hoc Hué [ 6]

Hién nay, & nudc ta da co mot ) nghién
ctru, ché tao may déng bau cdy giéng 1am
nghi€p véi muc ti€u lam giam stc lao dong,
tang ning sudt va dat hiéu qua kinh té cao.
Nhém nghién ctiru Nguyén Vin Phat va Dau
Thé Nhu d3 nghién ctu vé may déng bau
khong day, str dung 6ng ni 16ng lién tuc cho
cay lam nghiép [3]. Nghién ctru da tap trung
vao nguyén ly thiét ké, két cau va kha nang
1am viéc ctia may phuc vu giéng cdy san xuat
trong rimg [3]. Nhom nghién ctu ctia P
Hiru Quyét va cs. dd nghién ctru ché tao may
dong bau mia gidng, phu hop vai diéu kién
dic diém sinh truong ¢ Viét Nam [5]. Nhém
nghién cttu Poan Hiru Thanh va cs. da
nghién ctru vé may dong bau wom gibng
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ngo, bi xanh, ca chua theo hudng cong
nghiép tai Hai Phong [7]. Két qua nghién
ctru dd dua ra hé théng may dong bau va dé
xudt quy trinh san xuat gdm cac budc xur ly
phé phu pham bang ché phim Sumitri, phdi
tron bau wom cdy gidng theo cong thirc, xac
dinh luc ép cua may dong bau va dd 4m cua
gia thé [7]. Nhom nghién ctru ciia Lé Xuan
Phtic va cs. da nghién ctu cong ngh¢ san
xuat bau wom cdy gidng 14am nghiép quy mo
ban céng nghiép voi vo bau mém ty huy va
compost tlr san pham phuy rimg trong. Két
qua nghién ctru cho thay, nhém da ché tao 4
may chi lyc phuc vu san xudt bau wom quy
mod ban cong nghi¢p cho vuon wom cong

suat 1 triéu cdy gidng/nam ¢ Vinh Phic [7].
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Tac gia Nguyén Tan Lyc da nghién ciru may

dong bau dit ty dong, gitp giam thiéu sic

lao dong va hd trg day nhanh qua trinh san

xuét cdy gidng [8].

b)

Hinh 2. Mét s6 nghién cizu may wom bau ¢ Viét Nam

a) So' do nguyén ly may tgo bau va san pham bau dat dong tai [1]

b) Mdu thiét ké chi tiét may dong bau khong day, sir dung ong ni 1ong lién tuc [3]

¢) My dong bau dat tw dong Tan Luc [8]

Trén thé gidi, & cac nude co nén cong
nghiép phat trién, cac khau cong viéc trong
qué trinh san xuat cdy gidng noi chung va tao
bau khay néi riéng di duoc co gidi hoa, tu
dong hoa nho cac thiét bi chuyén dung.
Nhom nghién ctou Qinchao Xu va cs. da
nghién ctru dé tai: "Design and test of self-
propelled citrus seedling pots filling and
placing machine". Két qua nghién ctru trinh
bay viéc thiét ké va thir nghiém mot may ty
hanh dung dé déng bau cay giéng cam. Theo
d6, may c6 thé xir Iy 48 bau gidng, thoi gian
30 gidy/lan, khoi luong trung binh mdi bau:
2.23 kg/bau [9]. Ngoai ra, nhom nghién ctru
G.A.R. Nisansala va cs. cling da nghién ctru
dé tai “ Design and devel opment of a small-
scale automated filling machine for seeding
tray” . Nghién ctru nay tap trung vao vi¢c
thiét ké va phat trién mot may déng bau gieo
hat ty dong quy md nhd dé san xudt ciy
gidng. Cac bo phan chinh cia cong nghé nay
bao gém bo phén tiém hat gidng giup chon
va dat hat chinh xac, khay gieo hat dung lam
noi chtra cho cady con phat trién, bo tao 16
gitp tao cac 10 trong gia thé dé dat hat, va bo
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tiém hat stir dung bom hut chan khong dé xur
ly va dinh vi hat giong [10]. Nhom tac gia
Biao Zhou va cs. di nghién ctru d¢ tai
“Design and Test of Seedling-Picking
Mechanism of Fully Automatic
Transplanting Machine” .Tac gia dé xuat
phuong phap tich hop két hop giita cong
ngh¢ khi nén va co hoc nham cai thién hiéu
sudt bang cach sir dung co ciu kep. Phuong
phap nay dam béao viéc 1dy cay chinh xac va
giam thiéu ton hai dén bo ré cua cdy con va
gia thé [11].

)
T
A

Hinh 3. Thiét ké co cau may wom bau s

dung cong nghé khi nén va co hoc [11]
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Qua nghién ctru tong quan vé mdy
déng bau & Viét Nam cho théy, cong doan
dong bau dat & nude ta hién nay cha yéu phu
thudc vao lao dong phé thong, nang sudt
chua cao va chét luong bau khong dong déu.
Ngoai ra, cic may déng bau dang con nhiing
han ché vé khau ldy tai bau va ning suit
chua cao. Vi nhitng ly do trén, nén chung toi
d3 nghién ctru thuc hién dé tai thiét ké va ché
tao dugc mot may dong bau wom cay keo tu
dong ning suit 500 bau/h dé 1am co s& tu
dong hoa khau dong bau, giam chi phi va
dam bao chit luong cdy gibng.

2. Vat liéu va Phuong phap nghién ciru
2.1. Phuwong phap nghién ciru tai licu

- Nguyén 1y 1am viéc ciing nhu két cdu
cua may dong bau duoc lya chon trén co s
phan tich van dung cac két qua nghién ciru
may déng bau wom céy cia cac cong trinh
trong va ngoai nudc.

- C4c thong sb chinh cua may nhu tdc
dd quay cua mam, do chit cua bau duoc xac
dinh trén co s phan tich, két hop tinh toan
v6i lya chon va nghién ctru thuc nghiém.
2.2. Phuwong phap diéu tra, khao sat

Khao sat qua trinh déng bau, va giam
hom bang thu cong tai Vién nghién ctru phat
trién, truong DPai hoc Nong Lam, DPai hoc
Hué.

2.3. Phuwong phap tinh toan 1y thuyét
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a) Nhirng chi tiéu can xac dinh trong
nghién ciu
- Mot s6 dic tinh co ly cua gia thé.
-Po 4m cua gia thé dat, 46 dinh cua
gia thé dat, do chat cua gia thé dat.
b) Nhizng chi tiéu ky thugt cua may

Nang suét thuan tuy, do chat cua
bau.

¢) Céc dung cu thiét bi do

Thiét bi do d6 4m, dong ho bim
gidy, can dién tu.
d) Xac dinh d@g chdt can thiét cia rugt bau

Chuén bi dung cu lam thi nghiém:
So dd nguyén ly cau tao cua bo thi nghiém
duoc thé hién nhu Hinh 4.

Hinh 4. Cdu tao b thi nghiém xéc dinh dg
chdt cia bau

1-Luc ké; 2- Dia ép; 3- Tui ni l6ng
polyetylen (PE); 4- Hon hop rugt
bau

Thi nghiém duogc tién hanh nhu sau:
Gan lyc ké 1én gia, 14y hdn hop rudt bau (dat
pha cat) cho vao tai nilong (3), gitt ¢6 dinh
tai, dung tay kéo luc ké (1) dé dia ép nén 1én
bé mit rudt bau. Lic nay, dét trong tai s€ bi

nén lai boi dia ép (2) dén khi dat dén khoi
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lugng riéng p = 1,1 (g/cm?3) thi dung lai, doc
két qua trén luc ké (1) dé xac dinh lyc nén P,
(N) can thiét.

Ap dung két qua nghién cua dé tai
nghién ciru ctia nhom tac gia Pau Thé Nhu
va cs [1], d6i v6i loai bau mém c6 day dang
tai thi d6 chat cua bau 1a 1,1 (g/cm?). Trong
dé tai may dong bau, tii wom bau duoc sir
dung loai tui ni 16ng (PE) c6 kich thudc khi
chua cang tron 1a 8 x 14 (cm), con khi cang
tron 1a 5 x 12 (cm). Nhu vay, thé tich cua tai
bau khi cing tron dugc tinh theo phuong
trinh (1):

Vi =S¢ he (1)

Hinh 5. Thi nghiém nén bau

2.4. Phuwong phap tinh toan thiét ké
2.4.1. Tinh toan xéac dinh téc dé ciia mam
xoay

Cong thirc tinh ning suat ctia may
dong bau dat dugc tinh theo phuong trinh
s6 (2).

Trong d6, V,: thé tich cta tai bau khi
cang tron (cm3); S;: dién tich day tai khi
cang tron (cm?); h,: chiéu cao tai khi cang
tron (cm). Thay sé tinh duge: V, =
236 (cm3). Nhu vdy, dé dam bao do chat
theo yéu cau thi can nén bau dat dén khoi
lwong 260 (g). Thi nghiém dé xac dinh luc
nén can thiét gdm cac thiét bi sau: St dung
lue k& 100 (N) c¢6 d6 chia nho nhat1a 1 (N),
mot tim g6 hinh tron day 1 (cm), duong kinh
4,5 (cm) dung dé 1am dia €p, mot cai mdc dé
két ndi gitra luc ké va tim gd. Qua trinh thi
nghi¢m nén bau duoc thuc hién nhu ¢ Hinh

5 va Hinh 6.

!

Hinh 6. Can khdi luong bau sau nén

Q =712.n.tan(2P).;.p.Vr3.h3 (kg/h) (2)
Trong d6, Q: ning suit 500 (bauw/h);
n: s vong quay ctia mam trong mot phut
(vong/phut); B : goc nghiéng ciia mam, 3 =
0,1°+ 0,5% p: trong lwong riéng cua dét

dong bau, dat dung dong bau 1a loai dat pha

TAP CHi CONG NGHIEP NONG THON SO 58 =7



KHOA HOC

- CONG NGHE

cat ¢6 khéi luong riéng p = 950 (kg/m3); R:
ban kinh mam xoay (m); H: chiéu cao 16p
vat liéu, béng thuc nghiém do dugc h =
0,12 (m); w: do toi xop cua dat dong bau,
chon p=1,25.

Lua chon goc nghiéng B =0,15° 1a
gbc gilta mit phing quay ctia mam va truc
quay thing dung, nham téi wu dao dong

dong hoc, mang lai hiéu qua 16n trong kiém

2.4.2. Tinh toan lwa chgn déng co bwéc

so4t rung va on dinh quay, rit quan trong
trong hé théng tu dong co tbc do cao nhu
may déng bau [9]. Thay sb ta ¢ sb vong
quay cua mam xoay la n = 10,6, chon n =
11 (vong/phut). Véi tbe d6 quay ciia mam
xoay la n = 11 (vong/phut) thi may déng bau
dat wom céy keo ty dong s& dat nang sut

500 (bau/h).

Dua vao céac thong s6 da dugc tinh toan ta duogc cac thong s6 dau vao ¢ Bang 1.

Bdng 1. Cac thdng 6 dau vao dé tinh toan chon déng co bursc

STT Théng s6 Kihi¢u | Ponvi | Gia tri
1 | Buong kinh mam xoay D m 0,5
2 | Khoi luong mam xoay m kg 25
3 | Puong kinh truc d& mam D, m 0,023
4 | Khoi luong tryc o mam m, kg 2,7
5 | Puong kinh bau D, m 0,05
6 | Khoang cach tir tim ban dén tam tai R m 0,23
7 | S6 luong bau a 8
8 | Khéi luong bau m, kg 0,2
9 | Hé s6 ma sat gitra truc do mam va 6 bi d& truc 0,1
10 | Khoang céch tir tim ban dén 6 bi do m 0,01
11 | Hiéu suat cta bo truyén dong n % 89
12 | Buong kinh dia xich nho Dpq m 0,117
13 | Khoi luong dia xich nho m,; kg 0,25
14 | Buong kinh dia xich 16n Dy, m 0,349
15 | Khéi luong dia xich 16n m,, kg 0,65
16 | Toc do van hanh V | vong/phut | 11
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17 | Thoi gian tang toc/giam toc t S 0,3
18 | B chinh xac dung lai AB do 0,2
19 | Hé s6 an toan S¢ 1,5

- Tong md men quan tinh ctia tat ca cac chi tiét quay ctia hé truyén dong dugc tinh

theo phuong trinh s6 (3).
L= Ot Tt T+ Jopa)- GE? + Iopa (kg m?) - (3)

Trong d6, mé men quén tinh cia ban  quan tinh cia dia xich nho, mé men quan
xoay, mO men quan tinh cta truc d&@ mam  tinh cua dia xich 16n dugc tinh theo phuong

xoay, mé men quan tinh cua tai, mé men  trinh s6 (4), (5), (6), (7), (8):

1
Je = g m- D?(kg. m?) @

®)
Js = 5-m2.D;* (kg.m?)

(6)
J, = g-m1-D12 + my.r%.n (kg.m?)
1
]Dpl = g-mpl-Dplz (kg. mz) (7)
1
]Dpz = g-ran-DpZ2 (kg. mZ) )

Thay s6 tinh duge: J, = 0,78125 (kg.m?); J; = 1,785.107*(kg.m?); J, =
0,085 (kg. m?) ; Jpps = 4,28.107*(kg.m?); Jp,, = 9,89.1073 (kg.m?); J;, =
,098 (kg. m?);
- Téng khdi lugng cua tai, m6 men X04n truc dong co khi lam viéc dugc tinh theo
T,., md men xodn khi tang tc T, tbc dd yéu  phuong trinh s6 (9), (10), (11) (12), (13):

cau cua dong co, moé men xoan yéu cau trén

©))
m; = n.my (kg) (10)
1 D
T, = 9,8.1.1. (m; + my). (n.o,o1) : <D—:> (Nm) -
Vm
— vy Dez
Vm = V- Dp1 (13)

T = (T, + T.).S¢ (Nm)
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Thay s6 tinh dugc m, = 1,6 (kg); T, = 0,098 (Nm); T, = 1,122 (Nm);
V., = 2,8(vong/phit); T = 1,83(Nm);
- P chinh xé4c dimg bét budc dugce tinh theo phuong trinh sb (14).

6 =A6.22 (d9) (14)

Thay sb tinh duoc 6 = 0,59°. Theo tinh
toan o trén, mo6 men X04n trén truc dong co
1a T = 1,83 (Nm). Bé dam bao d6 an toan
trong qua trinh van hanh, chon dong co
budc c6 md men xoan trén truc dong co 2,4
(Nm), cong suat 750 (W).
2.4.3. Tinh toan phéu cip liéu
Phéu cép liéu 1a mot bo phan khong thé
thiéu trong qua trinh van hanh ciia may dong
bau. Thiét ké phéu phu hop véi cac loai may
dong bau hién nay, lip dat dé dang, két cdu
viing chéc, hiéu suét 1am viéc cao. Goc ma
sat gira vat li¢u dat va sat 1a 0,7 nén do
nghiéng o cta phéu cap liéu phai thoa man
bat phuong trinh (15).
tga > 0,7
Ta chon o = 35°
- Néu thoi gian cip liéu gitra 2 1an 1a 15
phut d& dam bao nang suit 16n hon 500
(bau/h). Mdi bau sau khi dat d6 chit can
thiét co khéi luong 200g nén 500 bau s& c6
tong khdi luong dat 1a 100 (kg). Khdi luong
d4t thoa man mdi 1an cip liéu:
M,, > 102315 = 25 (kg); (15)
- V6i trong luong riéng cua dat pha cat
nhe c¢6 d6 am 45% lay = 950 (kg/m?).

100

Dp
Dp,
Nhu vay, thé tich mang cép liéu duoc tinh
theo phuong trinh s6 (16).
V="E(m?)  (16)
Thay sb tinh duoc V = 0,03375
(m3). Phéu cép liéu duoc thiét ké c6 dang
la mot hinh chép c6 day la hinh vudng canh
500 mm, chiéu cao 450 mm.
2.4.4. Tinh toan thiét ké hé thong khi nén
Tinh toan lwa chen xylanh khi nén
Céc thong s co ban nhu sau: thé tich
ctia phéu cép lidu 1a V = 0,03375 (m3), khbi
luong riéng cia dat dong bau 1a p =900
(kg/m?). Do d6, khéi luong dit, trong luc tac
dung 1én phéu, trong luc tac dung lén can
piston, lyc ma sat trong qua trinh dong mo
khuon dugc tinh theo cac phwong trinh sd
(17), (18), (19), (20), (21) :
M=V.p(kg); (17)
Pim =M.g (N) (18)
Pamg = 22 (N);  (19)
Pim =M.g (N) (20)
Frns = WPm1 (N)  (21)
Thay sd, tinh dugec M = 30,375 (kg);
Pim= 303,75 (N); P4y = 151,875 (N);
Fns = 86,57 (N);
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Bdng 2. Bang kich thuéc cac xylanh siz dyng trong hé thong may dong bau

Puwongkinh | Puwongkinh | Hanh trinh | Ap sudt
STT Tén xylanh trong (mm) cdn piston (mm) lam vigc
(mm) (bar)

1 Xylanh 1 20 8 10 8
2 Xylanh 2 20 8 15 8
3 Xylanh 3 20 8 12,5 8
4 Xylanh 4 15 6 15 8
5 Xylanh 5 20 8 10 8
6 Xylanh 6 15 8 20 8
7 Xylanh 7 20 8 20 8
8 Xylanh 9 20 8 15 8
9 Xylanh 10 15 6 10 8
10 Xylanh 12 20 8 20 8

2.4.5. Tinh todn lwa chen éng ddn khi cho
hé thang khi nén
Tinh lwu lweng khi qua cac xylanh
khi nén
- Luu luong khi dugc bom vao xylanh
dong mé ctra xa liéu dugc xac dinh béng
phuong trinh (22).
Q; = 60.v4.A; (I/ phut) (22)
Trong d6, Q;: luu lugng khi bom vao xylanh
déng mo cira xa liéu, (I/ phat); v4: van tde
piston dong ctra xa li€u, (mm/s); A;: tiét dién
cua xylanh déng mé& cua xa liéu (m?).
Thay s6, tinh dwoc Q; = 0,9426 (1/
phut).
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- Luu luong khi dugc bom vao xylanh
nang ha co cdu 1dy va mé miéng bau duoc
xac dinh bang phuong trinh (23):

Q, = 60.v,.A, (I/phat) (23)
Trong do, Q,: luu lugng khi bom vao xylanh
dong mo ctra xa li€u, (I/ phut); v,: van tde
piston dong ctra xa lidu, (mm/s); A, : tiét dién
cua xylanh déng mé cua x4 liéu (m?).
Thay s6 tinh dwoc Q, = 0,905 (I/phut).
2.4.6. Lwa chgn may nén khi
Theo két qua tinh toan nang suat khi
nén yéu cau 1a 5,82.1073 (m3/ phut) va ap
suat khi nén yéu cau 1a 7,591 (bar). Két qua
tinh toan trén da lam r6é duoc viée lua chon

may nén khi piston nham déap ting dugc nang
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suat va ap sudt khi nén yéu cau. bé lya chon  3.1. Quy trinh lam viéc ciia may dong

may nén khi phu hop ta phai cé: bau
Vinnk > Vig va Pk > Py Quy trinh lam viéc cia may déng bau
Va s6 liéu chénh léch giita may nén duoc mo ta nhu Hinh 7. So d6 nay cho thay
khi va yéu cau ctia may khong dugc qua qua trinh 1am viéc cua may dong bau wom
16n. Dua trén cac yéu cau trén ta lya chon cay keo mot cach tong quat. May duoc didu

may nén khi piston c6 ma MK102-2M véi khién ty dong hoan toan bang cac thiét bi khi

nang sut nén t6i da 1a 14,1 (m3/h) va ap nén (van dién tu, xylanh, van chan
suat khi nén tdi da 1a 10 (bar). khong,...). Do d6, qua trinh hoat dong cua
3. Két qua nghién ciru va thio ludn may dugc mo ta qua trinh hoat dong tung

budc va cac trang thai diéu khién ¢ tirng thoi
diém trong vong lap lam viéc.
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Hinh 7. So' dé tong quét quy trinh lam viéc cia may
3.2. Thiét ké mé hinh may mém Inventor 2018 dugc trinh bay trong
Mo hinh 3D ctia may déng bau wom  Hinh 8. M4y bao gdm céc thanh phan chinh

cay keo tu dong duoc thiét ké bang phan  gdm c6 cac cum la: Khung d& cho toan hé
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thong, co cau cap va xa li€u, co cau dinh co cau nén va choc 10 rudt bau, mam xoay
lugng. co cau lay va mé miéng tui ni long,  va ta dién diéu khién.

co cau gieo ha, co cau cang va giir tai bau,

Co cau cap
va xa liéu
Co cau gieo h#

Khung may

Co céu cang >0 cAu cén dinh lrong
va giir tai bau
. Tu dién
Co cau nén va
choc 16 rudt bau

Co chu lay va
uiv miéng tdi ni 16ng
(co cau hinh chir F)

Mam xoay

Hinh 8. Md hinh 3D cia may dong bau wom giong cay keo lai

3.3. Luu @6 thuit doan diéu khién may

Hinh 9 trinh bay so do kiém tra va thiét 1ap chu trinh hoat dong cua may. Méy duoc
diéu khién tu dong hoan toan bang cac thiét bi khi nén. Khi da nhap du cac thong sé dau vao
va kiém tra, may duogc chay ché do tu dong.
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Hinh 9. Luu do thudt todn diéu khién co cdu ldy tdi, mé miéng tdi va gidr tdi trén mam xoay
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Chtic ning cua cac xylanh va cam bién dung cho hé théng dugc mé ta nhu Bang 3.

Bdng 3. Chizc nang ciia cac Xylanh, cam bién va gidc hit diing trong leu do thudt toan

Tén thiét bi Chirc ning
Xylanh 1 (QO0.2) Pua co cidu md miéng tai hinh chit F dén vi tri 1ay tai
Xylanh 2 (Q0.3) Nang ha co cau hinh chit F dé dua tai 1én mam xoay
Xylanh 3 (Q0.4) Dung dé mé miéng tui dong bau
Xylanh 4 (QO0.5) Pua thi ra vi tri cho co cau hinh chir F dén ldy
Xylanh 5 (Q0.6) Pua gidc hut dén 1ay tai tir khay chta
Xylanh 6 (Q0.7) Nang ha nong dé giir ti trén mam xoay
Xylanh 7 (Q1.0) Nén nong sap khit vao 16 trén mam xoay
Xylanh 8 (Q1.1) bong mo ctra xa liéu
Xylanh 9 (Q8.0) Dua dat d3 can trén ban can dén xa vao tui bau
Xylanh 10 (Q8.1) Pua hat dén vi tri gieo
Xylanh 11 (Q8.2) Nén dat trong bau két hop choc 16 dé gieo hat
Xylanh 12 (Q8.3) Nang ha nong dé nha bau thanh pham ra khéi mam

xoay

Giac hat 1 va 2 (Q8.4) | Hut va gitr miéng thi

Giac hat 3 (Q8.5) Hut tai tr khay chira
Giac hat 4 (Q8.6) Hut hat tir khay chtra va nha hat ¢ vi tri gieo
Cam bién tiém can Phat hién vit kim loai gén dudi mam dé dung dong co
(CBTC) (10.2) dung vi tri yéu cau
Cam bién tir 1 (11.0) Gi61 han hanh trinh 1t cia Xylanh 6
(CBT1)
Cam bién tir 2 (11.1) Gi61 han hanh trinh 1t cia Xylanh 12
(CBT2)
Cam bién tir 3 (11.2) Gi6i han hanh trinh tién cua Xylanh 11
(CBT3)
bong co quay thuan Pua bau dén cac vi tri 1am viéc
(MO0.3)

3.4. Két qua khao nghiém
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3.4.1. Khido nghiém khong c6 tai

Sau khi ché tao phén co khi, lép dat
hé théng khi nén, diéu khién tu dong bfmg
PLC S7 1200, giam sat qua man hinh HMI,

nhém d tién hanh can chinh va chay khong
tai (khong cap bau va dat). Két qua duoc
thé hién trén Hinh 10 - a, b va Bang 4

a2

Hinh 10. a) Cai dat théng sé trén phan mém b) Chay thiz nghiém khéng tdi

Bdng 4. Két qua khao nghiém may khong tdi

So lan R .
Dia Diéeu kién va che d¢ .
khao ., Keét qua dat duoc Nhan xét
diém khdo nghi¢m
nghiém
Khoa | Cho may chay khong tai | - M4y chay on dinh | - May it rung lac
Co khi | trong vong 1 gio tiép theo | diing quy trinh, it do khung c6 két
va v6i toc d6 cia mam xoay | rung lac va khong cdu vitng chic
Cong la 15 (vong/phut) kem c6 va dap manh, - Téec @6 1am viéc
nghé diéu chinh téc do 1am viéc tiéng on 1én phatra | dugc tang lén
2 ctia xy lanh dung van tiét | tir cac cira xa cua kém theo tiét luu
luu. van dién to va van | tdng van tdc 1am
chan khong. viéc cua xylanh
- Thoi gian dong 1 | nén thoi gian
bau hoan chinh 1a dong bau giam
8s. xudng.
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3.4.2. Khdo nghiégm co tdi

- Khdo nghiém kha ndng |y va mé
dwoc miéng thi bau

Co céu ldy va mé miéng tui bau (co

cau hinh chir F) 1a mét co cau quan trong va

kho nhit trong nghién ctru. Do vay, qua trinh
khao nghiém duoc thuc hién nhiéu lan dé
danh gia hiéu qua l1am viéc. Nhom da khao
nghiém vé&i 100 tai bau, két qua dat duoc

nhu Hinh 11 a, b va Bang 5.

Hinh 11. Vdn hanh va thu: nghiém may

a) Chay thir nghiémtli bau  b) Két qua thuc té

S6 tui mo duge miéng 85/100 thi, cac
tui khong mé dugce 1a do miéng tai bi dinh
chit, hai ddu gidc hit mé & mot sé thoi diém
luc hat chan khong khong ddng déu nén mat
can bang ¢ hai dau gidc hat. Tui dua vao
duoc co ciu giir trén mam 75/100, do cac
qua trinh trudce bi hao ton nhiéu nén ty 1€ dat
dugc ¢ khau nay kha thap, nguyén nhan mot
s6 bau mé duoc miéng tui nhung khong dua
dugc vao co cau giir trén mam: miéng thi khi
m¢& ra bi gdp canh, miéng ti chua mé ra

dugc do rong yéu cau. Nhu da dé cap ¢ trén
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thi co cdu 14y va mé miéng tui 1a co cdu phirc
tap va quan trong nhit. Véi két qua cudi
cung 1a dwa duoc 75/100 ti gin 1én duoc
mam xoay thi ddy 1a mot két qua chua tot,
nén can c6 thém thoi gian dé cai thién thém
vé két cdu ciing nhu phan diéu khién dé phu
hop va hiéu qua hon.

- Khdo nghiém dé dong déu ciia bau
sau khi dong

Két qua khao nghiém do dong déu
ctia 30 bau sau khi dong dugc thé hién &

Bang 5.
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Bdang 5. Bang khoi lirong ciia bau sau khi dong

STT | Khdi lwgng bau (g) | STT | Khoi lwong bau (g)
1 266 16 255
2 255 17 266
3 250 18 270
4 266 19 257
5 270 20 263
6 270 21 259
7 257 22 257
8 267 23 257
9 269 24 266
10 275 25 266
11 263 26 267
12 259 27 269
13 263 28 275
14 267 29 266
15 269 30 265

Trung binh 264

Tinh sai s6 cua cac két qua do: AA;=

A— A,| = |264 — 266|=2; AA,= |A —

A,|= 264 — 255|=9; AAs=|A— A;| =

264 — 250|=  14;

Ao =264 — 265| = 1; Sai sb

. AAg=

A —
AA =

AAL+DAZ+AAz++AAzy  249+14+-+1 _ 148

n

30

30

4,93 va sai s trung binh 8A = =*.100% =

4.93
264"
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100 = 1,87%. Nhu véy, sai s6 trung binh

1,87% la ti 1& sai s6 kha thap nén cac bau
wom sau khi d6ng kha dong déu.

Nhan xét: Khi cho may chay thua
nghiém c6 phat sinh mot s6 131 do cac co céu
co khi trong qua trinh gia cong ché tao con
bi sai I¢ch. Ngoai ra, mdt s6 bau mo duoc
miéng tii nhung khong dua dugc vao co cdu
gilt trén mam: miéng thi khi mé ra bi gap
canh, do rong mi¢ng tui chua dap tng dugc

yéu cau.
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4. Két luin va dé xuit

Trong khudn khd nghién ctru cia dé
tai, nhom tac gia da thiét ké thanh cong may
dong bau wom cay keo tu dong voi nang suit
dat 500 bau/gid, dap ung cac yéu cau vé ki
thuat ma dé tai dua ra. May duoc t6i wu hoa
vé mat cu tric co khi, co ciu cép va xa liéu,
co cdu can dinh luong, co cdu cing va giir
thi bau, co ciu nén va choc 16 rudt bau, co
céu 1y va mo miéng tui ni 16ng, co cau gieo
hat. Pong thoi may da duoc diéu khién tu
dong tat ca cac khau néu trén.

Két qua thir nghiém cho thidy may
hoat dong dat dugc 75% tui bau dam bao
dugc chit luong. Trong thoi gian t6i, dé
nang cao ning suat dong bau gibng cay lam
nghiép, can ap dung cong nghé gia cong co
khi chinh xéc trong ché tao chi tiét may va

nghién ctru k¥ vé co cau m¢ miéng tui bau.
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NGHIEN CUU THIET KE VA CHE TAO MAY THAI LA SEN TUOI (NELUMBO
NUCIFERA) LAM TRA TAI THANH PHO HUE

Vé Quoc LinhY, Hé Van Dangt,
Phan Tén Thanh Tamt, Phgm Anh Tudn?

TOM TAT

L& sen la nguyén liéu co gia tri trong san xuat tra thao duroc nho cac déc tinh chéng oxy
héa va hé tro sirc khoe tim mach. Tuy nhién, qué trinh so' ché thi cong hién nay ton nhiéu
thoi gian, cdng sirc, va nang suat thap. Nghién cizu ndy nham thiét ké va che tao may thai la
sen twoi, gop phdn co gidi hda cong doan so che nang cao hiéu qua san xudt tra |a sen. May
duroc thiét ké theo nguyén Iy luéi dao thang gdn trén dia quay, Véi ludi dao dioc ché tao tir
vat ligu thép C45. Két qua khao nghiém thuc té cho thdy may hoat déng én dinh, dat nang
suat théi khoang 55 kg/gio, cac |at thai dong déu va hiéu sudt thai khodng 90%.

Tir khéa: L4 sen, sen Hué, may théi, tra 14 sen.

DESIGNING AND MANUFACTURING A FRESH LOTUS LEAF (NELUMBO
NUCIFERA) SLICING MACHINE FOR TEA PRODUCTION IN HUE CITY

ABSTRACT

Lotus leaves are a valuable ingredient in herbal tea production due to their antioxidant
properties and cardiovascular health benefits. However, the current manual pre-processing
method is time-consuming, labor-intensive, and yields low productivity. This research aims
to design and manufacture a fresh lotus leaf dicing machine, contributing to the
mechanization of the pre-processing stage and improving the efficiency of lotus leaf tea
production. The machineis designed based on the principle of a rotary disc cutter with blades
made from C45 steel. Practical trials show that the machine operates stably, achieving a
dlicing capacity of approximately 55 kg/hour, with uniform slices and a cutting efficiency of
around 90%.

Keywords: Lotus leaves, Hue lotus, slicing machine, lotus leaves tea.

1. DAT VAN PE chit sinh hoc co gia tri nhu flavonoid,
alkaloid, tannin, va quercetin, mang lai cac
tac dung dugc 1y nhu chéng oxy hoa, chong

viém, gidm cholesterol, ho trg giam can va

Tra 14 sen 1a mot loai dd udng truyén thong
dugc va chudng ¢ nhi€u qudc gia chau A,
dac biét 1a Viét Nam, khong chi vi huong vi

doc ddo ma con nho nhitng loi ich strc khoe
dd duoc khoa hoc chung minh. L4 sen
(Nelumbo nucifera Gaertn.) chira nhiéu hop

"Truong Dai hoc Nong Lam, Dai hoc Hué

cai thién giac ngu [1, 2].

Hién nay, tra tir 14 sen co thé duoc ché bién
theo nhi€u loai khac nhau nhu tra 14 sen kho,

2Cong ty TNHH Ning lugng Moi truong EB Thira Thién Hué
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tra 14 sen tuoi va tra 14 sen tai loc [3]. Quy
trinh san xudt tra 14 sen truyén thong thuong
bao gém cac cong doan nhu thu hoach, lam
sach, thai nho, phoi kho, sao 14 sen, va dong
g6i san pham hodc siy kho [4]. Trong do,
cong doan thai 14 sen tuoi 1a mgt khau quan
trong anh huong truc tiép dén chat luong va
hiéu sudt ché bién. Dac th cua 14 sen 1a kich
thude 10n, két cdu mong va dé nhau nat khi
thai, doi hoi thiét bi phai dam bao luc thai
thich hop va gitt dugc hinh dang lat thai
déng déu. Hién nay, vi¢c thai 14 sen tuoi chu
yéu van dugc thuc hién thu cong, gy ra
nhiéu han ché dang ké. Viéc thai thu cong
khong dam bao do dong déu vé kich thudc
14, dan dén qua trinh phoi/siy khong dong
nhat, anh huéng dén huong vi va mau sic
cta tra thanh phadm. Hon nita, phuong phap
nay ton nhiéu thoi gian va cong strc, dac biét
khi san xuat véi quy mé 16n, 1am tang chi phi
nhan cong va giam nang sudt [5].

Dé nang cao hiu qua san xuit va chat lugng
tra 14 sen, viéc ché tao may thai 14 sen tuoi
chuyén dung 13 mot yéu cau cap thiét. Tuy
nhién, cac nghién ctru may thai chuyén dung
cho 14 sen tuoi van con han ché. Pa sb cac
nghién cuu tdp trung vao cac loai may thai
cu qua, rau co. Viéc nghién cuu nguyén ly
hoat dong va cAu tao cua cac loai may nay
co tac dung rat 1on cho viéc dinh hinh va tién
hanh nghién ctru ché tao may thai 14 sen tuoi.
Nam 2023, Lé Anh Durc va cs. da thuc hién
nghién ctru ché tao may thai cdy thudc nam
dang than thao bao gdm cdy Hoan Ngoc, cay
Co hoi, va cdy Rau dira nude bang ludi dao
thang gin trén dia quay. Trong d6 goc thai
va géc mai dao ma nghién ctru da tinh toan
lwa chon 1a 20° va 15°. Nang suat ciia may
6n dinh va dat duoc theo ning suét ly thuyét
khi s6 vong quay cua may dat 300
vong/phut, 280 vong/phut, va 250 vong/phut
cho cdy thudc nhém 1, nhém 2, va nhom 3
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[6]. Ngoai ra may thai day khoai lang lam
cho thitc an chan nuo6i dai gia sic theo
phuong phép lip dao kiéu dia ciing da duoc
nghién ctru va ché tao [7]. Két qua cua
nghién ctru nay chi ra may c6 thé dat duoc
nang suat 500 kg/gio vai chiéu dai doan thai
¢ do sai 1éch nho hon 2%. Pong thoi may
thai nay ciing c6 thé ung dung cho cac ddi
tuong khac nhu cdy bip hay co voi voi ning
suat 1000 kg/gio. Trén thé gidi, nhom tac gia
& Tanzania cling da tién hanh ché tao va thu
nghiém may thai rau dang lip dao kiéu dia
[8]. Cac tac gia ciing chi ra rang may thai
kiéu ludi dao 1ap trén dia quay cho ning suat
thai 6n dinh véi higu suat thai dat 86%. Mot
nhom téc gia dén tir An P ciing da thiét ké
va ché tao mdy thai rau ca qua theo phuong
phép 1udi dao lip trén dia quay [9]. So voi
phuong phap thai bang tay, nang suit va chat
luong lat thai “chudi va khoai tay” bang may
thai cao hon nhiéu.

Dua trén tong quan nghién ciru vé cac loai
may thai khac nhau trong nuéc va thé giéi,
may thai v6i co cdu thai theo phuong phap
ludi dao thiang lip trén dia quay duogc lya
chon cho qua trinh thai 14 sen tuoi cho quy
trinh san xuét tra & thanh phé Hué. Cu thé,
may thai s& gitip chuan héa quy trinh san
xudt, tbi uvu hoa qua trinh sdy kho, tir d6 bao
toan tdi da cac hop chét hoat tinh sinh hoc
trong 14 sen va nang cao gia tri cdm quan cua
tra. Pong thoi, viéc tmg dung may méc vao
san xuat s& gop phan giam thiéu chi phi san
Xuét, tang nang suit va nang cao nang luc
canh tranh cho cac doanh nghiép san xudt tra
14 sen.

2. Df)! TUQNG VA PHUONG PHAP
NGHIEN CcUU

2.1. P6i twong nghién ciru.
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Déi twong nghién ctru 1a 1a ciia cy sen tuoi
da duoc 1am sach, ciu tao va nguyén ly lam
viéc ciia mdy thai. May thai 14 sen dugc ché
tao va lap rap tai xuong co khi khoa Co khi
va Cong nghé, Pai hoc Nong Lam, DPai hoc
Hué, sau d6 dugc dua vao thir nghi€m thai la
sen twoi. Theo d6, cac chi tiéu can danh gia
bao gdm: ning sudt thai, d6 dong déu cua lat
thai, ty 16 hao hut va hiéu suét thai. Dung
trong cua 1a sen tuoi vao khoang y, =
940 kg/m3 [10].

2.2. Phuwong phap nghién ctru

2.2.1. Phwong phép diéu tra khdo sat,
nghién cieu tai ligu: cac dir liéu vé tinh hinh
tréng sen trén dia ban thanh phé Hué; tinh
hinh ché bién tra 14 sen; nguyén ly ciu tao va
lam viéc cua cac mau mady thai rau cu qua
trong nudc va trén thé gidi duoc nhém dé tai

téng hop va phan tich lam co s& cho viée lya
chon nguyén ly lam viéc hop ly cua may thai
14 sen tuoi.

2.2.2. Phwrong phép tinh toan thiét ké may:

a) Xay dung mo hinh toan dé tinh céc théng
so co ban cia bg phdn théi kiéu ludi dao
thang lcp trén dia quay [ 7, 11] :

Hinh 1 mo6 ta so dd tinh toan dao thai ludi
thang voi ¢ 1a khoang cach tir truc quay dén
mép hong thai theo dudong thang dimg; v 1a
khoang cach tir duong thang gbc voi ludi
dao ké tir tAm quay O t6i diém cua ludi dao
ma ta xét; t la géc truot; y 1a goc kep; a la
chiéu cao hong thai; b 1a chiéu rong hong
thai; h 1a khoang cach tir truc quay dén tim
ké thai theo phuong thang dung; p 1a khoang
cach tir tAm quay dén ludi dao.
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Hinh 1. M6 hinh tinh toan cac thong s6 co ban ctia bo phan thai kiéu dia 1ip dao ludi thang

Diéu kién thai cé truot:

R S
T SINT 0y

, _ b
M SINT
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Theo ly thuyét tinh toan so d6 dao thai ludi thang [7] ta co:

h=tXpvac=mXp

(2.2)

Trong d6: t, m1ahé s6 va 0,5 <t < 1;1 < m < 1,2. Trong d¢ tai nay chon t = 0,5 vi m =

1,2;

Déi véi may thai rau cii qua, khoang cach tir truc quay dén mép hong théi theo dudng thing

dung c6 gia tri tr 75 mm dén 100 mm.

Diéu kién dé dao ludi thang thai hét tiét dién 14 sen twoi (cudn tron):

- Ung véi diém xa tAm quay nhét ctia dao thai:

b+c= 12, —h? (2.3)
- Ung v6i diém gan tdm quay nhat ctia dao thai:

h—a=+ |12, —c? (2.4)
Trong d6: Dau (+) khi h > a, d4u (-) khi h < a.
b) Phuong phép xac dinh nang suat 1y thuyét ciia may théi 14 sen tuoi [11]:

Q=60xXaxbXxlXkygs, Xys
kg (2.5)
xn (gi(‘r)

Trong d6: a — chiéu cao hong thai [m]; b —
chiéu rong hong thai [m]; 1 — chiéu day thai
[m]; Kaao — 56 dao thai lap trén dia; ys — khéi
luong thé tich cta 14 sen tuoi [kg/m?]; n — sb
vong quay cua may trong mdt phuit

N
a= 15 W/em)

Trong d6: N — luc ép phap tuyén cua dao 1én
vat liéu thai [N]; AS — chiéu dai doan ludi
dao chim vao vit thai [cm]. Déi véi mdi dbi
tuong thai khac nhau thi gia tri ctia q khac
nhau, tuy thudc vao do sdc cua dao, gbc mai

[vong/phut]. Trong dé tai nay, nang suat Iy
thuyét lira chon 60 kg/gio.

¢) Ap sudt théi riéng: dai luong dic trung
cho qua trinh thai va dugc tinh theo cong
thuce [11]:

(2.6)

dao, céc tinh chét co ly ctia vat thai, ché @6
dong hoc cua dao. Thong thuong dbi véi
than ngd: q =40 — 80 N/cm; Rom: q = 50 —
120 N/cm; Rau co: 40 — 80 N/cm; Cu qua:
20 — 40 N/em [7, 11]. Déi véi 14 sen tuoi 1a
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loai vat liéu thai chira xenlulo nén c6 thé
xem nhu rau co nén chon q =40 — 80 N/cm.
Gia tri q dung dé tinh toan mémen, tir 46 xac
dinh dugc cong suét cua dong co ma dong
co cung cip cho may thai.

d) Céac yéu té anh huéng chinh cia dao théi

- Do sic cua dao: Do sic cua ludi dao duge
do bang bé day s cua canh sic ludi dao.
Thuong canh sdc cuc tiéu cua ludi dao dat
t61 Smin= 20 = 40 pum. Néu bé day canh sic s
dat ttr 100 pm tr¢ 1én, dao dugc coi la rt cin
va vi¢c thai s€& gap khd khan. B¢ day cua
canh sic ludi dao s cang 16n thi ap suat riéng
q cang tang. Trong truong hop thai 14 sen
tuoi, chon s = 40 um dé thiét ké.

- Goc thai a: goc nay dugc hop boi hai goc:
gbc dat dao B va goc mai dao 6. Géc thai anh
huong dén ap suét thai. Goc thai cang nho
thi 4p sudt thai cang bé. Tuy nhién goc thai
phai du I6n dé dam bao do bén cua dao. Mic
khéc gia tri cua géc mai dao va goc dat dao
d6i v6i may thai rau ¢6 thong thuong o= (12°
a) Nang sudt may thai 14 sen tuoi [12]:

+15% va p=(2°+ 5% [11]. Trong truong hop
thai 14 sen twoi, chon o= 15° va p= 5° dé thiét
ké. Do vay goc thai o = 20°.

- Khe h¢ 6 gitra canh cua ludi dao va canh
ctia tAm ké: & co mot gidi han thich hop d6i
vo1 moi vat thai. Vat thai cang manh thi khe
ho & cang nho, tuy nhién can tinh toan khe
ho hop 1y dé giam lyc ma sat can trd qua
trinh thai. D6i véi may thai rau co 8< 0,5
(mm) [11]. Trong truong hop thai 14 sen tuoi
v6i dic tinh dudng kinh 16n nhung chiéu day
mong nén chon é = 0,5 mm.

2.2.3. Phwong phép khdo nghiém, danh
gia khd nang lam viéc caa may thai la sen
twol:

Qué trinh khao nghiém nham danh gia kha
nang 1am viéc hiéu qua va 6n dinh ctia may
thai 14 sen tuoi bao gdm: nang suat, do
dong déu cua lat thai, ton that cua qua trinh
thai, va hiéu sudt ctia may thai.

Ning suit may thai 1a sen tuoi duoc xac dinh boi cong thire:

m
NS = 3600 x m (kg/gio)

2.7)

Trong d6: m — khéi lwong 14 sen tuoi can thai [kg]; t — thoi gian thai 14 sen tuoi [gidy];

b) Dé dong déu cua lat théi [12]:

bo déng déu cua lat thai duge xac dinh béi cong thirc sau:

[ S6 lwong lat thai cung kich thudc (chiéu day)

Tong s6 lat thai lwa chon

x 100 (%)

¢) Ton that cia qué trinh théi 14 sen twoi:

(2.8)

Su t6n that ctia qua trinh thai 14 sen tuoi duoc danh gia boi cong thirc:
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m, —m
——2x100 (%)
my

TT =

(2.9)

Trong d6: m; — khéi lugng 14 sen tuoi trude khi thai [kg]; mz — khéi luong 14 sen tuoi sau khi

thai [kg];

d) Hiéu suat ciia may théi 1& sen tuoi:

Hi¢u suat cua may thai 14 sen tuoi dugc xac dinh bdi cong thurce:

n=(100-TT) (%)

3.KET QUA VA THAO LUAN

3.1. M6 hinh may thai 1a sen twoei da duwgc
thiét ké:

(2.10)

Dua trén tong hop, phén tich cac loai may
thai rau cti qua khéac, ddng thoi dua vao ly
thuyét thai, cac thong sb tinh toan va cac yéu
cau vé k¥ thuat, m6 hinh may thai l4 sen tuoi
dugc thiét ké nhu Hinh 2:

Hinh 2. Mo hinh thiét ké may thai 14 sen tuoi

1-Khung may; 2-Bo truyén dai; 3-O do; 4-Tryc lam viéc; 5-Hong thai; 6-Bu6ng thai; 7-Dao
va dia dao; 8-Nép bao v¢; 9-Dong co

Nguyén ly hoat dong cua may thai 14 sen
tuoi: khi dong co (9) lam viée, thong qua bo
truyén dai dan dong (2), may thai lam viéc.
Luc nay, 14 sen tuoi dugc cudn lai thanh bo
tron va cdp vao hong thai (5), dong thoi dia
dao lap dao thai ludi thang (7) chuyén dong
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va thai dut vat liéu. Vat liéu sau khi thai
thoat ra budng thai (6).
3.2. Két qud ché tao va khdo nghiém may:

a) Ché tgo may: May théi 1a sen tuoi duoc
ché tao dua trén thiét ké nhu Hinh 2 va duoc
trinh bay ¢ Hinh 3. May c¢6 kich thugc tong
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thé 530 x 450 x 900 mm (dai x réng x cao).
Dao thai 13 loai dao ludi thang c6 d6 day
2mm dé dam bao khong bi bién dang trong
qua trinh thai, va do dai doan ludi dao 1a 180
mm. Tiét dién hong théi tinh toan 12 hinh chit
nhat véi kich thudce “rong x cao = §1mm x
19mm). Tuy nhién, do 14 sen cé déc tinh

duong kinh 16n va chiéu day mong, nén céc
) n

1a sen dugc cudn tron va cp vao hong thai
bang thu coéng. Do vay hong thai di duogc
diéu chinh va ché tao theo tiét dién hinh tron
c6 duong kinh 68mm dé tao diéu kién cho
qua trinh thai thuén loi. S6 vong quay cia
truc lap dia dao ludi thiang 1a 330 vong/phut,
v6i van toc thai 1a 5 m/s.

Hinh 3. May thai 14 sen tuoi sau khi ché tao

b) Khao nghiém may thai 14 sen tuoi:

- Khdao nghiém hoat déng va ndang sudt may
théi |4 sen twoi:

May thai dugc khao nghi¢m trong truong
hop khong tai dé danh gia su hoat dong 6n
dinh, ém diu, va phat hién cac sai sot dé sua
chira trudc khi khao nghiém nang suét cia
may thai. Nang suit cia mdy thai dugc khao
nghiém theo hai truong hop khdi luong 14
sen twoi dau vao 1kg va 5 kg, v6i d6 day lat
thai ly thuyét 1a 3mm. Cac 1an thi nghiém lap

lai, thoi gian thai va nang suit cia may thai
duoc tong hop ¢ Bang 1. Nang suat thai
trung binh cua mdy théai 14 sen tuoi dat
khoang 55 kg/gid. Két qua cho thiy ning
sudt thai trung binh thuc té chua dat nang
sudt ly thuyét da lwa chon. Ly do din dén két
qua nay 1a do anh hudng cta qué trinh cap
lidu khong déu bang thii cong, dong thoi co
su bé gdp cua 14 sen tuoi trong qua trinh thai
anh huong dén nang suét thai va o dong déu
cua cac lat thai s€ duoc thao luan & phén sau.

Bang 1. Két qua khao nghiém ning suit cia may thai 14 sen twoi

Lan thi | Khoi lwong 14 sen twoi dau Thoi gian thai Ning suat
nghiém vao (kg) (giay) (kg/gio)
1 1 72 50
2 1 65 554
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3 1 67 53,7
4 1 65 55,4
5 1 62 58
Ning suit trung binh (kg/gio) 54,5
6 5 328 54,9
7 5 332 54,2
8 5 315 57,1
Ning suit trung binh (kg/gio) 554
- Khdo nghiémvé dg dong déu cua cac | at tuoi. PO day (hay bé rong) cua cac lat thai
théi: duoc do bang thude 14 (Hinh 4). Két qua dat

Dé danh gia do dong déu cua cac lat thai, tién
hanh chon ngiu nhién 100 14t thai 14 sen
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duoc hon 90% cac lat thai c6 do day 3 +
0,6mm. Su phan bd d6 day cac 1at thai 1a sen
troi duoc mo ta & Hinh 5.
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Hinh 5. Sy phan bd d6 day cac lat thai 14 sen tuoi
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- Khdo sét tn that va hiéu sudt cia qua
trinh thai

Khéi lugng cua 14 sen tuoi trude va sau
khi thai dugc can dé tinh hé sb ton that va

hiéu suit ctia qua trinh thai. Tur cac két
qua tinh todn ¢ bang 2, hi€u suat trung

binh ciia may thai 1a sen twoi dat gan

90%.

Bang 2. Ton thét sau thai va hiéu sudt ctia qua trinh théi 13 sen tuoi

Lan thi m; m; Ton that Hiéu suat
nghi¢m (kg) (kg) (%) (%)
1 1 0,9 10 90
2 1 0,89 11 89
3 1 0,92 8 92
- 1 0,88 12 88
5 1 0,87 13 87
Gia tri trung binh 89,2
6 5 4,53 9,4 90,6
7 5 4,55 9 91
8 5 4,45 11 89
Gia tri trung binh 90,2
4. KET LUAN

Dua trén két qua danh gia thuc trang tinh
hinh st dung 14 sen va khao sat cac cong
nghé¢ hién c6 trong va ngoai nudc, nghién
ctru da lya chon nguyén ly cat thai bang dia
quay lap dao ludi thang 1a phu hop cho dbi
tuong 1a sen tuoi — nguyén liéu cd dac tinh
mong, dé nhau nat. Trén co s& d6, mdy thai
14 sen twoi d3 dugc thiét ké va ché tao thanh
cong. May duoc thiét ké véi cdu tao gon nhe
v6i dao ludi thing duoc ché tao bang thép
C45 v6i gbe mai va khe ho t6i vu nham dam
bao hiéu qua cit va d6 bén dao. Qua khao
nghiém, may dat ning suét thai trung binh
khoang 55 kg/gio, hiéu suat thai xap xi 90%
va ty 1& dong déu lat thai >90%, vai cac lat
thai c6 do day 3 + 0,6mm.
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KET QUA NGHIEN CUU MAY THU HOACH TOI AP DUNG CHO VUNG

SAN XUAT TAP TRUNG @ VIET NAM.
Lé Quyét Tiént, Nguyén Van Thy?

bang Van Dongt, Nguyén Viét Anht; Hoang Gia Minht

TOM TAT:

Trong nhizng ndm gan day cay téi 1alogi cay ndng nghiép dang duroc chi trong phét trién
va g4 hinh thanh céac viing san xuat tap trung nhe ¢ Quang Ngéi, Hai Duong w....Hién nay
khau thu hoach hanh téi ¢ Viét Nam gan nhur 100% thuc hién thi cong nén viéc nghién cizu
thiét ké, ché tao lién hop may thu hanh phtl hop véi kj thugt va tdp quéan san xudt téi tai Viét
Nam dap #:ng tinh cang thang mia vu, giam chi phi nhan cong, nang cao hiéu qua kinh té s
dap 1ng dirgc nhu cau thyc tién. Bai viét gidi thiéu vé két qua budc dau nghién cizu lva chon
nguyén |y, cdu tao va tinh todn mgt thong s chinh ciia méy thu hogch 0.2ha/h phuc v viing
sdn xuat tap trung tai Viét Nam.

Tir khoa: Co gidi héa, may trong hanh, bg phdn nha hat, co cdu trong

RESEARCH RESULTS ON GARLIC HARVESTING MACHINES APPLIED TO

CONCENTRATED PRODUCTION AREAS IN VIETNAM.

ABSTRACT:

In recent years, garlic isan agricultural crop that is being focused on devel opment and
has formed concentrated production areas such asin Quang Ngai, Hai Duong, etc. Currently,
the garlic harvesting process in Vietnam is almost 100% done manually, so the research,
design and manufacture of a combined onion harvesting machine suitable for the techniques
and practices of garlic production in Vietnam to meet the stress of the season, reduce labor
costs, and improve economic efficiency will meet practical needs. The article int roduces the
initial results of the study on selecting the principle, structure and calculation of a key
parameter of a 0.2ha/h harvesting machine serving concentrated production areas in
Vietnam.

Keywords: Mechanization, garlic harvester, clamping-pulling unit, belt clamping
mechanism, belt drive

'Vién Co dién nong nghiép va Cong nghé sau thu hoach
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I. PAT VAN PE

Thoi gian gan ddy cung véi viée phat
hién nhiéu cong dung khac nhau cta toi véi
sttc khoe cac san pham cua toi cling ngdy
cang phong phu nhu toi den, tinh dau t6i, toi
bot, té1 khong mui, rugu toi vv.... phuc vu
tiéu dung trong nudc va xuat khau mang lai
gia tri kinh & 16n nén gio ddy da phat trién
thanh cac ving san xuét tap trung véi quy
mo 16n va duoc dau tu bai ban.

Céc ving san xudt tap trung toi voi dién
tich 16n duoc ddu tu tai Quang Ngii (tinh
riéng ddo Ly Son la 307ha), Hai Duong
7.100 ha (riéng huyén Kinh Moén 1a 4013 ha
—s6 liéu nam 2019), huyén Van Ninh —
Khanh Hoa 600ha... tuy nhién van khong
dap Gmg duoc nhu cau cua thi trudng. Hang
nam Viét Nam van phai nhap khoang 88.000
tan toi tir Trung Qudc.

Ty 18 co gi6i hda thap 1am cho cac ving
san xuét 16 thuc va ngudn lao dong, thudong
xuyén bi cang thang mua vu, chi phi nhan
cong cao, hiéu qua kinh té thap va tir d6 khé
c6 thé mo rong quy mod dap ing nhu cau cua
thi truong.

Khau thu hoach dang 1a khau tiéu tén
nhiéu cong lao dong nhit trong san xuat
hanh va té1 hién nay. May thu hoach hanh
cu, toi tai Viét Nam chiém ty 18 rat thdp gan
nhu khong c6. Ap dung may thu hoach hanh
tdi dang su dung rong rai tai Chau Auva An
Do, Trung Qudc con nhiéu han ché do:

- Gia thanh may cao

- Khac biét vé quy md ddng rudng tai
Viét Nam

- Pa phan sir dung cac méay kéo cong
suat 16n (70-120PH). Trong khi Viét Nam
cac may kéo c6 san chi tir 30-50Hp

120

Do vy can phai c¢6 su diéu chinh dé phu
hop v6i quy trinh va tdp quén canh tac va
gidng hanh t6i cua Viét Nam. Tir nhitng van
dé dién giai ¢ trén ta thdy toi dang dan tro
thanh cay miii nhon v&i gid tri kinh té cao va
d3 c6 nhitng vung san xuit tap trung 16n
nhung linh vuc co gidi hoa chua dugce chu
trong. Chua c6 nghién ctru cu thé va bai ban
nao vé cac khau thu hoach ¢ Viét Nam. Do
vay van d& nghién ctru Iya chon nguyén ly
va ciu tao lién hop may thu hoach t6i, hanh
cu phuc vu viung san xuét tap trung tai Viét
Nam la cap thiét.

N1 dung thuc hién:

- Lya chon nguyén ly, ciu tao lién hop

may thu hoach t6i pht hop véi viing san xuat

tap trung tai Viét Nam.

- Tinh toan bd phan kep, cat trén lién

hop may thu hoach to1 phu hgp véi viing san

xuét tap trung tai Viét Nam.

- Thi nghiém, danh gia cac thong sb

lam viéc chinh cua lién hop may thu hoach

t6i phit hop v6i viing san xuat tap trung, nang

suat 0,1-0,12 ha/h.

II. POI TUQONG VA PHUONG PHAP

NGHIEN CU'U:

2.1. Pic diém rudng toi va cy t6i & thoi
ky thu hoach

Kich thuéc ludng t6i: 1000 mm

S6 hang toi trén 1 ludng: 4 hang

Hang cach hang trong toi: 100-150

mm
- Khoang cach cdy cach cay trén
hang: 100 mm
- Do sau phan bd cii trén lubng: 10-
80 mm

- Kich thudc cua cu khi thu hoach:
25-50 mm
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- Chiéu cao cay toi khi thu hoach: 35
—50cm

- Duong kinh than cay toi (sat phan
cu) khi thu hoach: 6-10 mm

- Khéi luong (TB) cua cu toi khi thu
hoach: 10-25 ¢

- Do bén chiu dap cua than cay khi
chiu ép tinh ngang: 5—-7 N

- D0 bén chiu kéo cua than cay khi
chiu kéo tinh doc truc: 80 N

- Luc kéo can thiét dé kéo cay toi 1én
khodi mat rudng khi kéo tu nhién: 70 N

- Luc kéo can thiét dé kéo cay toi 1én
khoi miat ruéng khi c6 ludi pha lién két so
b gira ct va dat: 30 N

- Do chit ciia dat rudng toi khi thu
hoach: 1.1 — 1.3 (g/cm?)
Pay 1a cac thong s 1am co so dé thiét ké

mau may thu hoach ti.

% - % 'F"
y

Hinh 1. Cay tei khi thu hogch

2.2. Yéu céu k¥ thuit ciia may thu hoach
toi

- Thiét ké phu hop véi quy trinh
canh tac téi cua Viét Nam

- Thu hoach 4 hang

- Thiét ké may nho gon, gia thanh
hop Iy

- Bé rong phu hop voéi kich thude

ludng
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- Lién hop vé6i cac mdy kéo co san tir
30-50Hp

- Nang suat: 02ha/h

- Do sot < 3%;

- D0 say sat cu <2 %.

2.3. Phuwong phap nghién ciru

- P}nrong phép thu thap thong tin va xur
ly cac s6 li€u di€u tra, khao sat, cac thong tin
truy cap tu cac kénh thong tin trong va ngoai
nudc.

- phuong phap ké thira cac két qua
nghién cuu trude day.

- Phuong phap lwa chon, két hop thuc
nghiém cho cac lya chon nguyén ly, két cau
may.

- Phuong plylépr thiét ké may nér}g
nghiép cho céc thiét ké co khi (str dung phan
mém Inventor, AutoCad.).

1. KET QUA NGHIEN CUU VA THAO
LUAN

3.1. Lua chon nguyén ly bd phan trong
3.1.1 Nguyén ly sang rung

Hinh 2: Nguyén ly sang rung
1/ Ludi dao; 2/ Sang; 3/ B khudy; 4/
Bing dan hoi;

5+6/ Con lan bang tai; 7/ Bang tai; 8/
Nip che.

Nguyén ly sang rung dugc mo ta nhu
sau:

Hé théng gém mot ludi dao (1), sang
(2), bd rung (3) duoc gin trén dau ra cua
sang (2) dudi dang mot bang dan hoi (4),
duoc cang trén hai con lan cang (5) va (6)
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v6i kha nang diéu chinh chidu cao va toc do
quay. Bang tai thanh (7) dugc lap phia trén
v6i mot nap che (8) ¢é chiéu rong bang bang
tai.

Khi di chuyén trén canh dong, ludi dao
(1) dao cac hang toi gidng va khdi luong thu
hoach dugc dua vao sang (2), noi dat va tap
chat dugc tach ra. Bo rung (3) v6i bang dan
hoi (4) va cac go ndi cua bang tai (8) tac
dong nhe lén vat li¢u, ting cudong qua trinh
tach tap chat.
3.1.2. Nguyén ly kep nhé

1%

Mo ta ctia nguyén ly kep nhd nhu sau:

Theo nguyén ly nay, khi may di chuyén
ludi dao (1) s& tac dong vao dat 1am v so bd
lién két. Thanh r& hang (2) & mdi hang sé &,
hd tro nang gdc toi 1én va cling véi cac dai
kep (3) s& gitp cho viéc nho cay toi 1én. Bo
phan kep bao gdm dai kep (3) nhan truyén
dong tir hé thong truyén dong thuy luc (6),
banh dai (5) va thiét bi cing (4) c6 tac dung
giri cdy va nang dan cdy dong thoi phan tach
dat dua dén bo phan cét va thung chua.

Hinh 3: Nguyén 1y kep nhé
1/ Ludi dao; 2/ Thanh r&; 3/ Dai kep;
4/ Thiét bi cang; 5/ Banh dai; 6/ Cum truyén dong

Nhdn xét:

Vi cong nghé sang rung uu diém may
¢ ning suit cao, nhung nhuoc diém may cé
kinh thudc 16n, dé phan ly t6t bo phan sang
rung phai dai gy may can bang trong khi
lam viéc va phai thém cong doan cit cay sau
khi thu hoach. Véi nguyén ly kep nhd may
c6 kha nang lam sach tbt, mirc d6 co gidi hoa
cao tuy nhién dé may c6 nguyén ly nay la
viéc t6t thi qua trinh canh tac doi héi muc do
co gidi hoa dong bo twong dbi cao tir [am dat
dén trong, khoang cach hang phai du 16n.
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Hién nay v6i cong nghé, thiét bi vé thuy
luc va diéu kién tu dong rat phét trién do vay
nguyén ly kep nho da dugc ap dung & hau
hét cac may thu hoach hanh t6i, ca rdt tién
tién hién nay.

Do vay duya trén cac mau may hién c6
trén thé gidi, voi quy trinh canh tac cay toi
va trinh d§ cong nghé ché tao & nudc ta.
Nhém nghién ctru dé xuat ap dung nguyén
ly kep nho dé nghién ctru thiét ké, ché tao
may thu hoach t6i theo hang. May c6 thé cat
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than 14 va gom cu vao thung chtra véi nang
suat 0.1- 0,2ha/h.
3.2. Tinh toan mt so6 thong s6 lam viéc
cia may thu hoach t6i

C6 nhidu nhiém vu can giai quyét khi
tinh toan thiét ké, ché tao may thu hoach toi.
Tuy nhién, trong tdm co ban khi tinh toan
may thu hoach toi ndi riéng va may thu
hoach kién kep nhé néi chung bo phan kep
nhd boi diy 13 bd phin quan trong nhat,
quyét dinh kha nang lam viéc ctia may.

3.2.1. Tinh toan lwa chgn bg phdn kep dai

So d6 kep dai theo mat phang ding duoc
thé hién trén hinh 4.

Pé dam béao hoat dong nhd cay tdt can
duy tri cac diéu kién sau:

- Gitr dugc hudng thiang dung cia cay
theo chiéu thang dimg;

- Bao dam duogc luc kep gilr cdy khong
bi tudt trong qua trinh nho va van chuyén.

Hinh 4: So' d6 kep dai theo miit phiing dirng

a) Pong hoc cua bo phan kep dai
Yéu cau thtr nhat giir duge hudng thang
dtng cua cdy theo chiéu thing dimg khi tuan
thu diéu kién:
Vi =Vae =Vg4.cosa (1)

Pé dam bao nang suit may khoang 0,2
ha/h, v&i bé rong luéng 1,3m téc do lam viéc
cua may s€ vao khoang 2km/h (Vg4 = 0,5
m/s).

Vi goc o =45° van tdc dai can thiét s&
la:

vV 0,5
Vd = U

= = =07
cosa cos45° m/s
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Nhu vay tdc d6 puly cha dong s& dugc
tinh theo cong thuec:
_30.vd 3007

"TTZR T 006+314
Trong dé R 1a ban kinh cua pu ly chu
dong (0.06m)

bay 1a tdc do tinh toan & ché do danh
dinh (ga cuc dai), to két qua trén ta cé thé
lga chon moé to thuy luc cho phu hop voi
bom thuy luc cho trudc. Va van tdc dai co
thé thay d6i theo mirc ga. Trong lién hop thu
hoach hanh téc d tién ctia may duogc diéu
chinh van tdc di chuyén ctia may bang servo
thuy luc, nén viéc dap ung phuong trinh (1)
c6 thé dya vao nguoi van hanh may.

=112 v/phut
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b) Bong luc hoc cua b kep dai

Hinh 5: So' @6 dong lue hoc ciia bd kep dai

Céc luc tac dung vao doan dai giita 2 con - Ung luc cang dai ¢ hai dau con
lan bao gém: lan Py1 , Pio;
- Luc kéo cay Gm ; - Phan lyc vudng goc voi cua puly

tac dung theo hudng vudng goc
v6i chiéu chuyén dong Nai ; N .

Hinh 5a. So' d lwc tac dong b phin kep - nhé.
Thir nghiém thyc té cho thay lyc nho cu Luc TC 1a thanh phan lyc nhd céy sé can
t6i 16n nht 1a Gy, =70 N (1,51 Iyc kep nhd bang véi luc cing dai Pu , Pk
cay khi chua lam v so bd dat).
Luc Gnn dugc tao ra nho ma sat gitra 2
dai kep va dugc thé hién & hinh 5a.

TC == sz - Pkl == Gnh.Sin4‘50 = SON
Luc ngang TC c6 hudng vudng goc v6i mit phang puly va 1am vong day dai. DO vong

duoc tinh toan theo hinh 5b.

124 TAP CHi CONG NGHIEP NONG THON SO 58



KHOA HOC - CONG NGHE

F_;kz‘/

Hinh 5b. So' d6 luc tac dong 1én dai

Do luc cing dai rat 16n (Pxmax = 2000N)
so voi lyc cang do nhd cay (T =50N) trong
céc tinh todn vong cua dai dé don gian hoa
ta c6 thé xem Pyj = Pro = Py

Do khoang cach gitra 2 pu ly 16n hon
nhiéu so v6i dimg kinh than ciy hanh ta c6
thé bo qua do dan hdi udn cua dai.

* |_yc cang can thiét dam bdo diéu kién
kep

Luc do6 luc ép cua dai 1én than cay hanh
duogc tinh theo cong thuc

N = P.(sinB; +sin B, )
Vi gbéc f; va S, nhd

. T a; +a
Nisz.<—C+—c>=Pk.rC. L2
a, a, a;.a,
do
a; + a\*
al.a2S<12 2)
Nén
N; < 2.P, —= P..d./
< 2.Py. = P,.d./a
i ka1+a2 k-%c

Trong d6 rc va dc 1a ban kinh va duong
kinh cua than cay.

ar , a; lan luot 1a khoang céch tir diém
kep dén 2 puly;

a — Khoang cach gitra 2 puly.

Déu bang (=) chi xay ra khi a; = a,,
hay c6 nghia 1a & diém giira 2 puly luc ép la
bé nhat.

TAP CHi CONG NGHIEP NONG THON SO 58

Luc nhd cdy phai bé hon lyc ma cuc

dai theo theo cong thirc
Gun <2.f.Zg*N; =2.f.Z4.P..d./a

Trong d6 Z4 13 s day dai. Dé giai ap luc
1€n than cay ta chon Zq =2;

Hé sb ma sat gifra than to1 va vat li¢u
dai dugc xéac dinh thyc nghiém la = 0,3
Trong truong hop cay udt

Tu doé ta co
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p, > Gun-a
2.f.Z;.d,
V6i khoang cach a=100 mm (theo kha ning bd tri co khi) ; Z¢ =2 ; d. =8 mm
Gnn-Q 70 * 100
P ZZ.f.Zd.dc :2*0,3*2*10 = 580N
Nhu vay luc cang can thiét dé dam bao * D¢ vdng cra dai TC

nho cay nho hon hiéu so véi luc cang cuc
dai cua dai Pxmax = 2000N. Ta chon luc
cang dai Px =1000 N dé dam bao an toan

Theo so dd hinh 2b dd vong theo cuc
dai theo hudng luc TC tac dong lén 4 day
dai dugc tinh theo cong thirc

Trong d6 Zq 1a s6 lugng day dai.
Vi khoang cach a=100mm (theo kha nang b tri co khi) ; Za =2 d6 vong sé& c6 gia tri
T, 50
A= a=
2.24. Py 4 %2 %1000

Gi4 tri d6 vong nay 13 hoan toan c6 thé chdp nhan duoc

* 100 = 0.625 mm

3.4. Gi6i thiéu cdu tao va hoat dong ciia may thu hoach téi

Hinh 4. May thu hoach toi
1/Padu thu; 2/Hé thong l&i; 3/Bdng tai nghiéng; 4/ Thung chia; 5/ Saxi may
Mo ta két cau: May thu hoach toi gdm dang khi 1am viéc va khi di chuyén qua hé

c6 05 bd phén chinh (xem hinh 1): Cum thong 1ai, diéu kién (2). Bing tai nghiéng
dau thu (1) két ndi véi saxi (5) bang cac (3) gitp van chuyén san pham tir dau thu

khép xoay va xy lanh cho phép nang ha dé hoach 1én thung chura (4).
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Hinh 5. Cum diu thu
1/Cum saxi; 2/ Cum 16 ddp; 3/ Bdng tdi ngang; 4/Cum truyén déng;
5/ Banh dédn hweéng; 6/ Cum puly nén; 7/ Cum dii dat
Cum déu thu (hinh 2) 1a bo phan chinh
cua may thu hoach, né gém c6 cum 16 dap

(2) 1am nhiém vu 1am sach dét con sot lai
trén ct sau khi nhd. Cum truyén dong (3) s&
truyén chuyén dong tir mé to thuy luc qua
cac cap banh rang con toi cac pu ly chu dong.
Banh dan hudng (5) dam bao cum dau thu
ludn cach miat dat mot khoang theo mong
mudn. Cum puly nén (6) gitp cac day dai
kep chat than cay hanh, toi. Cum dii dét (7)

1am nhiém vu dao pha lién két dat véi cu toi
gitip cho cong doan nhé dugc dé dang. Bang
tai ngang van chuyén cu di cat rdi téi bang
tai doc dua 1én thung chira. Tit ca cac cum
trén duoc bit vimg chic vao khung (1).

Sau khi danh gia mot sb thong sb da
thiét ké, ché tao bd phan kep nhé gén trén
lién may thu hoach dé ap dung co gidi hoa
khau thu hoach phu hop véi k¥ thuat va tap
quan san xuat hanh tip trung tai Viét Nam

i
Hinh 7. May thu hogch téi ndng xudt 0.2.ha/h
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Trong qua trinh theo doi, thtr nghiém may tai
ving san xuat hanh toi tap trung xd Bach
Déng, huyén Kinh Mo6n, Hai Duong dat
duogc cac thong sé k¥ thuat sau day:

- M4y thu hoach dugc 4 hang;

- San phém hanh toi duge cit than;

- May dam bao van chuyén hanh toi
vé thiing chira bang bang tai;

- Nang suét thuan tay: 0,2 ha/h;

- Do sot: 2,47 %;

- B0 say sat cu khi thu hoach: 1,44 %.
IV. KET LUAN VA PE NGHI
4.1. Két luén:

- Qua phan tich, danh gia mot sé may
va nguyén ly thu hoach trén thé giéi, nhom
nghién ctru da tim ra nguyén ly phu hop véi
céc diéu kién san xuét ctia Viét Nam

- Bang thi nghiém tai xuong ché tao, da
kiém tra, danh gia dugc cac thong sb chinh
ctia bo phan kep nhé trong hoan toan dap
g v6i nhitng yéu cau da dat ra.

- Trén co s& nghién ctru b phan kep
nh6 nhém nghién ctru da nghién ctu, thiét
ké va ché tao miu may thu hoach ty hanh
phtl hop san xudt toi tap trung ciia Viét Nam
4.2. Pé nghi:

Tiép tuc khdao nghiém mau méy va tng
dung mo hinh tai viing san xuat hanh toi tap
trung dé c6 cac danh gia chinh xac vé cac
thong s6 cia mau may va tinh toan hiéu qua
kinh té so v&i thu hoach tha cong hién nay.
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KET QUA KHAO NGHIEM THIET BI X0 BAT VA LAM CO CHO CAY LAC

Nguyén Vén Tuan Anh?, Nguyén Vén Lanht, Phgm Duy Lam,
Nguyén Nam Quyén?, Nguyén Thanh Ngh;*

TOM TAT:

Véi xu hudng day manh #ng dung co gidi hda trong san xudt ndng nghiép néi chung, hién
nay nhiéu logi may va thiét bi cing da va dang duoc iing dung trong cac khau canh tac dau
phéng tir khau lam dat, gieo hat, diét cs, va thu hoach. Trong do, viéc 1ng dung thiét bi x4
dat, 1am co trong khau lam co thay vi ding thusc diét cé @@ khong chi giam thiéu chi phi
cong lao déng ma con gép phan gigm 6 nhiém méi truong va huéng dén canh tac hitu co.
Nghién cizu nay duoc thuec hién voi muc dich danh gia hiéu qua wng dung duwa trén nhing
s6 liéu va céc théng s6 duwroc do dac va tinh todn qua viéc khao nghiém may lam viéc trén
dong. May dwoc lién hop véi may kéo cong suat 22 HP va lam viéc véi nang suat
0,9 ha/gio, vdn toc 9,3 = 0,4 kmigio va va bé réng lam viéc thire té 1,12 m. Hiéu sudt 1am cé
dat dwoc 69 - 72% va dg sau cham soc 1a 4 — 6 cm. Két qua nghién cizu cho thdy viéc iing
1ng dung thiét bi x6i dat, 1am c6 trong khau cham soc, da mang lai hiéu qua giam chi phi
lao déng (70%), va giam chi phi thuéc diét co.

Tir khéa: may cuoc quay, co gidi hda, cham soc ddu phgng, hiéu qua kinh té

FIELD TEST RESULTS OF A TILLING AND WEEDING DEVICE FOR PEANUT
CULTIVATION

ABSTRACT:

Together with the trend of promoting mechanization in agricultural production, various
types of machines and equipment have been applied at different stages of peanut cultivation,
including land preparation, sowing, crop cultivation, and harvesting. Among these, the use
of rotary hoes for weeding instead of herbicides has not only reduced labor costs but also
contributed to improved labor health and environmental protection, and the promotion of
organic farming. This study was conducted to evaluate the effectiveness of mechanization
based on measured data and calculated parameters obtained through the field tests. The
rotary hoe was mounted on a 22 HP tractor and operated with a working capacity of 0.9
ha/h, a forward speed of 9.3+ 0.4 knvh, and an actual working width of 1.12 meters. The
weeding efficiency reached 69 — 72%, and the cultivation depth ranged from 4 to 6 cm. The
results indicate that the application of rotary hoes in the crop cultivating stage effectively
reduced labor costs (by 70%) and herbicide expenses.

Keywords: rotary hoe, mechanization, peanut cultivating, economic efficiency

'Khoa Co khi — Cong ngh¢, Truong Pai hoc Nong Lam TP. HCM
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1. PATVANDE

bau phong (hay con goi la lac) 1a cay cong
nghiép ngan ngay cung cap nguyén liéu cho
nganh ché bién thyc pham nhu dau va bo
dau phong. Khong chi & Viét Nam, dau
phong ciing duoc trong nhiéu & nhiéu noi
nhu An D9,
Indonesia, hay Sudan. Do diéu kién thd

Trung Qudc, Nigeria,

nhudng, thoi tiét va quy mé canh tac khac
nhau nén nang sut & mdi ving va qudc gia
cling c¢6 nhitng bién dong khac nhau [1].
Trén thuc té, dau phong duogc tréng & nhiéu
loai dat khac nhau, véi diéu kién toi xdp,
khé réo va thoat nudc nhanh dé tia dau
phong d& dam vao dat. O Pong bang song
Cuu Long, mdt s6 noi c6 diéu kién phu hop
cho canh tac dau phong nhu Tra Vinh, Tay
Ninh, hay Long An, véi thanh phan co gi6i
nhe, toi xép, thoat nuéc tot, khong ngap
ting, va do pH tir 5,7 dén 6,5.

Pé dam bao ning sudt va chét luong, thi
cac khau trong canh tac can dap tng nhimg
yéu cau k¥ thuat nong hoc, ma trong do
khau cham soc cé y nghia quan trong va
tién quyét. Trong khau lam dat, viéc cay
sau, bua k¥ lam cho dét toi xép sach co dai
tao diéu kién cho hé 1@ lac phat trién va cay
sinh trudng tét. Viée tmg dung co gidi héa
trong mo6 hinh canh tac dau phong & Tay
Ninh d4 mang lai mot sb hiéu qua nhu ting
nang suét tir 3,6 1én 4,2 tin/ha va véi mirc
giam chi phi khéau gieo hat 32,5%, khau thu
hoach 20,5%, va khau buc cu 25,9% [2].
Tuy nhién, & mo hinh nay, khau cham soc
nhu 1am co, bon phan va phun thudc van
chua duoc co gidi ma van con thuc hién
bing phuong phap thii cong.
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Trong khau chim séc véi lac trong khong
che phu nilon thi can xéi dat lam 3 14n, lan
1 x6i dat khi cay c6 2-3 1a that sau khi cay
moc 10-12 ngay, lan 2 x&i dat 1am co khi
cdy c6 6-7 14 that, xdi sdu 5-6cm lam dat toi
x6p cho sy phat trién tot nhat cho lac, xdi
d4t 1am co 1an 3 khi hoa o 7-10 ngay [3]

Két qua xay dung mo hinh thdm canh tong
hop, 4p dung co giéi hoa san xuit lac tai
Tay Ninh nam 2017 cho thdy nang suit
tang tu 3,6 tdn/ha 1én 4,2 tin/ha, chi phi san
xuat dugc kéo giam dang ké. Nghién ctu
[2] cho thdy ap dung co gii héa vao cac
khau gieo hat (tao 16 + bo hat + 1ip dat)
giam 32,5 % chi phi, qua trinh dao nhd
giam 20,45% chi phi, qua trinh buc ct giam
25,92% chi phi. Véi gia lac 26.000 dong,
loi nhau cua mo hinh tham canh téng hop,
ap dung co gioi hoa san xuét lac tai Tay
Ninh 52,75 %. Tuy nhién nghién clru nay
van chua 4p dung co gi6i hoa ¢ khau cham
soc cdy dau phong. Véi két qua tng dung
cubc quay trong khau chiam séc lam co da
mang lai hi€u qua cao [8], viéc nghién ctu
ung dung va danh gia hi¢u qua lam viéc cua
cubc quay trong khau chiam séc dau phong
mang tinh cdp thiét khong chi gop pham
giam chi phi nhan cong lao dong ma con
g6p phan giam thudc trir co, hudng dén
phuc vu trong quy trinh canh tac hitu co va
giam phat thai.

Trong qua trinh cham séc cay dau phong,
co dai chu yéu duoc kiém soat bing tay
hoac bﬁng may. Viéc loai bo c¢d dai dugc
thuc hién vao khoang 20-25 ngay sau ngay
gieo hat va sau d6 lap lai sau mdi 12-15
ngdy cho dén khi tan cdy che phii hoan
toan. Mot phuong phap hiéu qua thuong
duoc str dung dé quan ly co dai trong vu
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mua giita cac hang 1a 1am co bang bang
may cudc quay [9].

2.  THIET BI VA PHUONG PHAP
NGHIEN CUU

2.1  Thiét bi xéi, 1am cé lién hop véi
may kéo

Hinh 1. Lién hop may kéo va thiét bi
x01, lam cé

Nghién ctru duoc thue hién véi thiét bi x6i,
lam co lién hop voi may kéo cong suat
22 HP (Hinh 1). B phan lam viéc gom 2
mang truc 1udi véi bé rong 1,2 m va dudng
kinh 0,4 m (Hinh 2 & 3), lién két 3 diém
treo gitp cho co dong hon khi may lam

viéc trén dong & van toc tién 1on.

Hinh 2. B6 phan lam viéc cudc quay

Hinh 3. Ban v& cau tao bg phan lam vi¢ cudc quay

2.2 Xac dinh cac dic tinh caa dat

canh tac

P¢ chat: Do chat cua dét 13 dai lwong tng
suit khang nén sau vao dit trén don vi dién
tich, don vi 1a N/em?. D¢ chit ctia dat dugc
tinh thirc cong thue sau [10]:

c==
Q

)
Trong dé: C 1a d6 chat dat, N/em?; F 1a luc
nén vao dat, N; Q la dién tich ctia miii con
tiép xuc, cm?.
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v6i kha ning diéu chinh chiéu cao va tdc do
quay. Bang tai thanh (7) duoc lap phia trén
v6i mot nap che (8) ¢ chidu rong bang bang
tai.

Khi di chuyén trén canh dong, ludi dao
(1) dao cac hang toi gidng va khdi luong thu
hoach duogc dua vao sang (2), noi dit va tap
chat dugc tach ra. Bo rung (3) voi bang dan
hodi (4) va cac gd ndi cua bang tai (8) tac
dong nhe Ién vat li¢u, tdng cuong qua trinh
tach tap chat.
3.1.2. Nguyén |y kep nho

1%
G

Mo ta ctia nguyén ly kep nhd nhu sau:

Theo nguyén 1y nay, khi may di chuyén
ludi dao (1) s& tac dong vao dat 1am v so bd
lién két. Thanh r& hang (2) & mdi hang s& 18,
hd tro nang gdc toi 1én va cing véi cac dai
kep (3) s& giup cho viéc nho cy toi 1én. Bo
phan kep bao gdom dai kep (3) nhan truyén
dong tir hé thong truyén dong thuy luc (6),
banh dai (5) va thiét bj cang (4) c¢6 tac dung
gii cdy va ning dan cay dong thoi phan tach
dat dua dén bo phan cét va thing chua.

Hinh 3: Nguyén ly kep nho
1/ Luoi dao; 2/ Thanh r&; 3/ Pai kep;
4/ Thiét bi cang; 5/ Banh dai; 6/ Cum truyén dong

Nhgn xét:

Véi cong nghé sang rung wu diém may
6 nang suat cao, nhung nhugc diém may co
kinh thudc 16n, dé phan ly tot bd phan sang
rung phai dai gdy miy can bang trong khi
1am viéc va phai thém cong doan cit cdy sau
khi thu hoach. Vé&i nguyén ly kep nhd may
c6 kha nang 1am sach t6t, mtc do co gidi hoa
cao tuy nhién dé may co nguyén ly nay la
viéc tot thi qua trinh canh tac doi hoi mace do
co gidi hoa dong bo twong dbi cao tir [am dat
dén trong, khoang cach hang phai du 16n.
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Hién nay véi cong nghé, thiét bi vé thiry
luc va diéu kién tu dong rat phat trién do vay
nguyén ly kep nhd da dugc ap dung & hau
hét cac may thu hoach hanh téi, ca rot tién
tién hién nay.

Do vy duya trén cac mau may hién cé
trén thé gidi, voi quy trinh canh tac cdy toi
va trinh d§ cong nghé ché tao & nuéc ta.
Nhém nghién ctiru dé xuat ap dung nguyén
ly kep nhd dé nghién ciru thiét ké, ché tao
may thu hoach ti theo hang. May c6 thé cit
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Wlt = 0,1 Bct. Vlt (3)

Trong d6: Be 12 bé rong cit theo cdu tao
ctia mdy, m; Vi 1a van téc 1y thuyét cua
may (theo tinh toan thiét ké, km/h.

Ndang suat 1am viéc thuc té: La khdi luong
cong viéc thuc té may hoan thanh duogc
trong khoang thoi gian nhat dinh, duoc xéac
dinh theo cong thirc sau:

Wi =0,1. By. Viv. T 4)

Trong d6: Wiy 14 niang suat lam viéc thuc té
ciia may, ha/gio; By 1a bé rong lam viéc
thuc té cua may khi do dac trén déng, m;
Viv 12 van tdc 1am viéc thuc té cua may,
km/h; T 12 hé sd str dung thoi gian. H¢ s6 st
dung bé rong lam viéc ciia miy nong
nghiép dao dong trong khoang 0,90 dén
0,95, tuy tung loai may [6].

Hiéu suat lam viéc ciia may: Puoc xac dinh
1a ty sb gitta nang suat lam viéc thuc té va
nang sudt lam viéc ly thuyét [7], [13].
Thong s6 nay néi 1én hiéu qua 1am viéc cia
may va bi anh hudng boi cac yéu té nhu do
bén va tinh 6n dinh cua may, diéu kién
déng rudng, va muc d§ van hanh cua nguoi
lai may.

Luwong nhién li¢u tiéu thy: Pugc xac dinh
bang cach xac dinh mac nhién liéu trong
thung dau cia may kéo trudc va sau khi
may hoan thanh mot dién tich cham séc [7].
Do sAu cham séc (do sau xdi): La do sau
x6i cta ludi cude vao trong dat va duoc xac

dinh sau khi cham séc va duoc do béng
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thudc 1a tir d6 sau 16p dat duoc 1am toi so

v61 dd cao mat dong phan chua dugce xai.

Ty 1é huwr hong: Ty 1& hu hong 1a chi sb thé
hién s6 cay dau phong bi hu hong sau khi
may chdm soc chay qua. Ty 1¢ hu hong la
sd lidu quan trong dé danh gia do hoan
thién va kha nang dua vao thuc té cia may
cham séc. Chi tiéu nay duoc xac dinh bang
ty s6 cay bi hu hai va téng s cay dugc dén
trén chiéu dai duong chay sau khi cham séc
[14].

Hiéu suat 1am co: La ty sb giita sd cdy co
ma may di lam duoc va tong sb cdy co
dugc dém trén cing mot hang va cing

chiéu dai luong cham séc.

2.4  Danh gia hiéu qua kinh té

Tir nhitng dit liéu va thong sb lam viéc cia
may dugc xac dinh trong qua trinh khao
nghiém, tinh hiéu qua kinh té ctia may duogc
danh gia qua cac chi tiéu gdbm chi phi — loi
nhuén, thoi gian hoan von, diém hoa vn,

va suét ndi hoan [6].

Chi phi — lgi nhudn (Cost-benefit): Puoc
phan tich dua trén dir li¢u vé cac khoan chi
phi ¢b dinh, chi phi bién dong, téng thu
duoc tinh trén dién tich lam viéc va loi
nhuan hang ndm sau khi trir cac khoan chi.
Chi phi khau hao may dugc tinh véi chi phi
dau tu gdm may kéo va bd phan cube quay.
Tuy nhién, dé tinh riéng cho khiu cham
soc, chi phi nay dugc udc tinh theo ty I¢
(20%) thoi gian mdy phuc vu trong céac
khau canh tic khac nhu lam dit va thu

]’11‘\9{"]’1
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Bang 1. Dir liéu dau vao dé phan tich danh gia hiéu qua kinh té

Stt Dir liéu Pon vi Gia tri
1 | Chi phi ddu tu may kéo 25 HP (gid may kéo da dong 80.000.000
qua str dung dé giam chi phi dau tu ban dau)
2 | Gia thanh by phan cham soc (tinh cho gia thanh dong 20.000.000
may khi duoc cung cép ra thi trudng)
3 | Thoi gian khdu hao may (u6c tinh theo mot sb nam 5
loai may nong nghi¢p khac)
4 | Nang suét lam viéc (sé liéu khao nghiém thuc té) ha/gio 0,9
3 | Gia thué nhan cong lao dong va 1ai may (theo gia | ddng/ngay 500.000
tai dia phuong noi khao nghiém)
4 | Gia nhién liéu dong/lit 18.000
5 | Muc tiéu thu nhién liéu (do dac trong qua trinh lit/gio 1,2
khao nghiém lién hop may)

Thoi gian hoan vén (pay-back period): La
khoang thoi gian can thiét dé thu hoi toan
bo sb tién da dau tu ban dau vao lién hop
may, thong qua lgi nhuan thu dugc mdi
nim. Chi s ndy dugc tinh 13 ty sb giira
tong diu tu may va loi nhudn hang nam.
Thoi gian hoan vén cang ngin thi tinh kha
thi ctia dy 4n cang cao, dong thoi cho thiy
may mang lai hiéu qua kinh té tét trong thoi
gian ngan.

Piém hoa von (break-even point): La mic
dién tich (tinh theo ha) ma thiét bi can phai
lam viéc trong nam dé dat dugc doanh thu
bang dung chi phi ddu tu ban dau, tic 1a
chua sinh 10i nhung ciing khong bi 15. Sau
diém nay, moi hoat dong tiép theo déu
mang lai lgi nhuén. Chi sé nay giup xéc
dinh quy mé st dung t6i thiéu dé dam bao
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hiéu qua dau tu va dugc tinh theo cong thirc
sau [13]:

Fc
Va—Vm

B =

()

Trong do: B 1a diém hoa vdn, ha/year; F. la
chi phi ¢é dinh ddi véi may, d/year; V, 1a
chi phi bién dong ddi v6i phuong phap tha
cong, d/ha; Vi 12 chi phi bién dong d6i voi
st dung may, d/ha.

Sudt ngi hoan (Internal Rate of Return): La
mirc 13i sudt ma trong mot thoi gian du kién
nhat dinh (thuong 1 doi cua thiét bi), dung
dé danh gia so bo du 4n dau tu nay c6 hiéu
qua hay khong. Néu gia tri IRR cang cao
thi ty 16 hoan vén cta du 4n cang 16n nguoc
lai néu IRR thap hon gia tri chiét khau thi
kha nang thu hoi vén cua du an giam va du
an tré nén kho sinh 161. IRR 1a nghiém (r)
tur giai phuong trinh (4) nhu sau [6]:
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Ly,
(1+r)n

NPV = C, + 211\11=1 (0)

Trong dé: NPV la gia tri hién tai (Net
present value); Co 1a dau tu ban dau (tri s6
am ‘-°); Ly 1a thu lgi nam tha n, voi n =
1,2,3..N, tinh dén cudi nam.

3.  KET QUA VA THAO LUAN

3.1
ciy trong

Pic diém rugng khio nghiém va

D¢ chat va khéi luong thé tich cia dat: Do
chit ctia dat anh huong dén kha nang an sau
cua cac bg phéan lam viéc ciia may canh tac,
cu thé 1a ludi cudc trong nghién ctru nay.
Do chat dat thay ddi theo do sau va thanh
phan cta dat. O d6 sau tir 2 — 16 cm d6 chat
dat sau cham soc dao dong tir khoang 30,2
dén 228,9 N/cm? (Hinh 5). Sy giam do chat
ctia dat sau khi may cubc quay lam viéc tir
29 dén 33% tng véi d6 sau canh tac.

Do chat dat (N/cm?)

50

e Tripdc chim sc === Sau cham séc

2 4 6 8 10
Do sau (cm)

12 14 16

Hinh 6. Dé chdt cra dat
Pé am cua dat: Tai thoi diém tién hanh 1ay
mau dé do do am thi thoi tiét ning nong va
dat thudc loai cat pha do d6 do am cua dat
twong ddi thdp. D6 4m cua dat thay doi theo
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Khéi luong thé tich ciia dit (kg/m3)

Khéi luong thé tich cua dét 1a dai luong
anh huong dén do chat cua dat. Dat ¢ khoi
luong thé tich cang 16n thi do chat s& cang
16n, diéu nay tac dong dén qua trinh 1am toi
vo dat. Sau qua trinh cham soc, khdi lugng
riéng ctia dét s& giam so véi ban dau vi da
duoc 1am toi x6p. Khéi lugng thé tich cua
dat thay ddi theo do sdu cua cac 10p dat, co
gia tri tr 1.148 — 1.771 kg/m?, tuong ung
v6i két qua nghién ctru khac [15]. Khdi
luong thé tich cua 16p dat tang dan theo do
sdu ctia 16p dat (Hinh 6). Sau khi cham séc
khéi luong thé tich cua dat giam & cac do
su cham séc diéu nay thé hién dat duoc
X01 toi xép, tao diéu kién cho su phat trién
cia ré dau phong va hinh thanh hat dau
phong, tuy nhién can quan tim dén viéc
tudi nude do dat toi xdp d& thoat am.

1800
1700
1600
1500
1400
1300

1200 i
1100

e Trudic cham soc
e Sau cham sOc
1000

0-5cm ) ~5-1OCm
Do sau lay mau (cm)

10-15cm

Hinh 7. Khéi lwong riéng cia dat
khéac nhau cua n6. O do sau 5 — 10 cm ¢6
dd 4m cao hon so céac 16p dét khac. Véi do
sau tir 0 — 5 cm dét c6 d6 am 6,9 — 7,6%, do

sau tir 5 — 10 cm dét ¢6 46 am 8.4 — 12,1%
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va dd sdu tr 10 — 15 cm d6 4m cua dat tur
9,0 —-10,9%

D6 toi xop dat: Dya vao su thay doi khoi
luong riéng cua dat, do toi x6p dugc xac
dinh trudc va sau qué trinh cham so6c. Do
toi Xép ctia dat & cac do sau 5, 10 va 15 cm
tuong Ung la 6,35 %, 3,25%, va 1,72%.
Lop dat bé mit c6 do toi xdp cao do nim
trong d0 sau lam vi¢c cia may cham soc
cubc quay.

Pdc diém cay ddu phong ¢ giai dogn cham
soc: Pau phong dugc gieo thang tung lip,
trén mdi lip gdm 3 hang, khoang cach giira
cac hang tir 25 — 30 cm. Trén mdi hang, hat
duoc gieo thanh timg cum, mdi cum tir 2 —
3 hat, khoang cach gitra cac cum tur 25 —
30 cm. Theo quy trinh canh téc lac tai Viét
Nam, viéc x6i dat va lam co thuong duoc
thyc hién nhidu lan trong chu ky sinh
truong cua cdy. Lan x6i dat dau tién thuong

dién ra khi cay c6 tir 2-3 1a that, két hop véi
bon thac va lam co dé phd vang, tao do
thoang dudi gc va diéu kién cho canh cép
1 phét trién t6t. Lan x&i dat tha hai thuong
dugc tién hanh khi ciy co tir 7-8 1 that,
trudc khi cdy ra hoa, voi do sau x61 khoang
5-6 cm, sat gbc nhung khong vun gbc. Trén
thuc té trong diéu kién thu nghiém, qua
trinh cham soc va ldy s liéu khao nghiém
dugc thuc hién sau khi gieo hat 10 ngay,
v6i cay c6 chiéu cao tir 4 — 6 cm.

D¢ sAu VA dg toi xop sau cham soc: Vi
diém dac trung cua cudc quay 1a 1am viéc
hiéu qua véi van tbe tién 9,34 km/h, cao
hon so voi mot sé loai may canh tac phd
bién khac. Sau khi chim séc véi cude quay,
¢6 duoc nho phoi trén mat dong va 16p dat
mat duoc x6i 1am toi x6p hon (Hinh 7 & 8).
Ngoai ra, thiét bi x6i, lam c6 c¢6 thé lam
viéc & van tdc tién 16n hon dén 15 km/h va
cling voi do sau cham séc 4 — 5 cm [16].

Hinh 8. Mt dong va cé truéc cham soc
Lép dat duge lam toi x6p trén bé mit véi
do sdu 4 - 6 cm (Bang 2), phéa vang (lam toi
xbp dat mat) va diét co, dap tmg yéu cau k¥

Hinh 9. Mt dong va cé sau cham soc

trong quy trinh canh tac [7]. Do toi xdp
dugc danh gia qua khdi lugng thé tich cua
dat da giam tr 1.227 kg/m? xudng con
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Bdng 2. D¢ sau cham soc, cm

Vi tri Lanl | Lan2 | Lan3 | Lan4 | Lan 5 | Trung binh

1 4.0 4.5 5.0 5.1 4.9 4.7

1 4.3 5.0 4.1 4.0 5.0 4.9

3 5.0 4.8 5.0 5.2 4.8 5.0

4 52 54 5.0 5.2 4 5.0

5 5.0 4.6 4.6 4.4 5.4 4.8
3.2 Két qua khao nghiém lién hop  voi van toc ly thuyét. Vi trén thuc té, thoi
may gian lién hop mdy lam viéc dugc tinh bao

Ndng suat: Lién hop may duoc xac dinh
lam viéc véi nang suét 0,9 ha/gio, tng véi
van toc lam viéc thuc té cua may la
9,3 km/h. So véi nang suit ly thuyét, lién
hop may dat hiéu suat lam viéc 1a 80% vi
trén thuc té ngoai thoi gian lam viéc thuan
tuy con ¢ thoi gian cho cac cong viéc khac
nhu thoi gian quay dau bo, may chay khong
va tiép nhién liéu.

C6 thé nhan théy véan téc 1am viéc thuc té
cua lién hop may cé gia tri khoang 80% so

gdm ca thoi gian quay dau bo.

Ty |é hwr hong: Khi 1am viée, cac dia cude
lan trén mat dong va c6 kha nang luét qua
cdy dau phong nén s€ giam kha ndng lam
hu hong cdy. Két qua cho thdy ty 1& cay bi
hu hai do may cham séc géy ra nhé hon 1%
(Bang 3). Pa phan cic cdy bi hu hai 1a cay
¢o ré chua an sau Xuéng dat nén dé bi bat
gbc. Ty 1& hu hong phu thudc vao do sau
cham séc, van toc lam viéc cua lién hop
may va trinh d0 van hanh cua nguoi lai
may.

Bang 3. Ty I¢ hu hong trong qué trinh cham soc.

Tdng sb cay /5m
A A . Ty 1é hu ho
Vitri SO cdy hu hong | chiéu dai ludong y (?((yu) ong
A 0
(cay)
! 0 124 0%
2 ! 127 0.79%
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3 1

132 0.76%

3.3  Panh gia hi¢u qua Kinh té

Hién tai, viéc cham soc dau phong gém x01
dat va 1am co dang dugc thuc hién béng thu
cong va can voi sd luong 16n nhan cong lao
dong, tir 40 dén 50 ngay cong/ha. Voi gia
thué lao dong tir 400.000 dén 500.000
d/ngay, chi phi cho khau nay cao, tir 22 dén
26 tridu dong/ha. Trong khi d6, tir két qua
khao nghiém may trén dong dau phong ctia
Cong ty Dat Butter (Cu Chi, Tp.HCM),
viéc ap dung co gidi hoa khau cham séc voi
cubc quay dat hiéu sudt 1am co 70%, voi
mirc chi phi thap 4 — 5 triéu dong/ha, da
giam dang ké so véi thi cong. Tuy nhién do
dic thu cua cube quay khéng loai bo duge
triét dé cac loai co dai cho nén can két hop
v6i viée 1am tha cong voi phan co con lai
(10 — 12 ngay cong/ha), muc chi phi nay tu
2 — 3 triéu dong/ha. Vay tong chi phi cho
khau chiam séc nay di giam tir 69 dén 72%
khi tmg dung thiét bi x6i, 1am ¢6 so véi thi
cong. Véi tong dau tu 100 triéu dong (gdm
may kéo va bd phan cubc quay), diém hoa
vbn 1a 15 ha/ndm va thoi gian hoan vén 1a 2
nam.

4. KET LUAN

Viée ung dung cudc quay trong khau chim
soc dau phong (lam co, xoi dat) da gop
phan giam nhan cong lao dong va giam chi
phi san xuét. Voi viéc 1am c6 bang co gidi
thay cho viéc dung thudc diét co khong chi
giam chi phi ma con gidm sy anh hudng
cta thudc dén strc khoe nguoi nong dan va
moi truong. May duogc thiét ké va van hanh
don gian nén co gia thanh thap, c6 kha nang
lam viéc on dinh va dap tmg yéu ciu k¥
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thuat nong hoc trong canh tac dau phong,
dac biét phu hop véi xu hudng canh tac hitu
co.

Loi cam on: Nhom tac gia xin chan thanh
cam on Cong ty Pat Butter di hd trg va tao
diéu kién dé nhém nghién ctu thyc hién
khao nghiém may trén dong trong dau
phong tai cong ty.
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KET QUA NGHIEN CUU, THIET KE, CHE TAO VA THU NGHIEM
HE THONG THIET BI CO BAC NUGC MAM

Hupnh Tién Trung?, L& Minh Hung?,
Lé Van Quy!, Pao Vinh Hung?, Hupnh Cong Phong?.
TOM TAT:

PG dam, mau sic, mii vi 1a nhizng yéu té quan trong gidp danh gia chat luong nucdc
mam. Trong do dg dam |a thdng so chinh dé xac dinh chdt luong nuedc mam, neéc mam
ngon phdi ¢ dé dam cao. Cho nén viéc siz dung quy trinh va hé théng thiét bi chan khdng
dung dé cd ddc nuéc mam |a can thiét hién nay. CO ddic nudc mam 1a qué trinh sz dung
thiét bj ¢d deic chan khong dé tang ham luong dam trong nugc mam truyén thong. Nudc
mam ban dau €0 do dam tur 20-30 g/L duoc dua vao he thong co ddc ¢ nhiét do thap (50—
60°C) va ap suat chan khdng (khoang 0.98 bar), gitp bay hoi nuéc ma van gii nguyén cac
hop chdt dé bay hoi nhur axit amin, este, aldehyde — van tao nén mui thom ddc trung. in
phdm sau ¢d ddc ¢o dé dam cao (60-70 g/L), dam bao chat lwong cam quan, gia tri dinh
dwong, an toan vé sinh thiec pham, khong két tia hay bién di trong qué trinh bao qUan va
sir dung. Hé thong thiét bi ¢d ddic nwdc mam nang suat 1.200 |it/mé, lam viec on dinh va dat
nang sudt, thoi gian mgt mé: 10 - 12 (gio), phu thugc vao dg dam nuréc mam nguyén liéu va
thanh phcfm.

Tir khoa: CO ddic nuéc mam, Cd dgc muedc mam trong chan khdng, nidc mam cao
dam.

RESULTS OF RESEARCH, DESIGN, FABRICATION, AND EXPERIMENTAL
TESTING OF A FISH SAUCE CONCENTRATION SYSTEM

ABSTRACT:

Protein content, color, and flavor are important factors in evaluating the quality of
fish sauce, among which protein content is the primary indicator. High-quality fish sauce
must have a high protein concentration. Therefore, applying a vacuum concentration
process and system is essential today. Fish sauce concentration is the process of using
vacuum evaporators to increase the protein content in traditional fish sauce. The initial fish
sauce, with a protein content of 20-30 g/L, is processed in a vacuum concentration system
at a low temperature (50-60°C) and vacuum pressure (around 0.98 bar). This allows water
to evaporate while preserving volatile compounds such as amino acids, esters, and
aldehydes, which contribute to the characteristic aroma. The concentrated product achieves
a high protein content (6070 g/L), ensuring good sensory quality, nutritional value, food
safety, and stability during storage and use without precipitation or degradation. The fish
sauce concentration system has a capacity of 1,200 liters per batch, operates stably and
efficiently, with each batch taking approximately 10-12 hours, depending on the protein
content of the raw and finished fish sauce.

Keywords: Fish sauce concentration, Vacuum fish sauce concentration, High-
protein fish sauce.

"Phéan vién Co dién Nong nghiép va Cong nghé Sau thu hoach.
2Cong ty TNHH San xuat Thuong mai Hoang Cong Tén.l
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1. PAT VAN PE

Theo Téng cuc théng ké, mdi nim
Viét Nam tiéu thu hon 200 triéu lit nudc
mam v&i tong doanh thu khoang 7.200 —
7.500 ty dong. Cac xi nghiép phan bd khap
cac tinh ven bién tr Bic toi Nam. Tuy
nhién cac xi nghiép san xuat nuéc mam 1én
cha yéu tap trung & Nam Trung B6 va Nam
B6 nhu: Nha Trang, Phan Thiét, Phti Qudc.
O mién Bic va Bic Trung B chi ¢c6 mot
vai xi nghiép lon &: Nghé An, Thanh Hoda,
Hai Phong. San pham nudc mim khong chi
phuc vu nhu cau trong nudc ma con xuét
khéu sang cac nudc My, Nhat va Chau
Au...[1]

Nudc mam 1a mot trong nhitng san
pham truyén thong dic trung cua Viét Nam,
co gid tri dinh dudng cao va dugc ua
chudong khong chi trong nudc ma con trén
thi truong qudc té. Chat luong nudc mam
dugc danh gia dua trén nhiéu yéu t6 cam
quan nhu mau sdc, mui vi, va dic biét 1a do
dam — yéu td quan trong nhat quyét dinh
gia tri thuong mai va gia tri dinh dudng cua
san pham. Tuy nhién, trong qua trinh san
xudt truyén thdng, nuéc mam thuong cé do
dam khong cao (chi khoang 20-30 g/L),
chua dap tmg dugc nhu cau thi truong ngay
cang wu tién cic san pham cé ham luong
dam cao.

Theo TCVN 5107:2003 quy dinh: nuéce
mim c6 d6 dam > 40 (g/D) 1a loai nudc
méim loai dic biét, do dam > 35 (g/1) 1a loai
nudc mam thuong hang, d6 dam > 30 (g/l)
1a loai nudc mam hang 1, d6 dam > 25 (g/1)
13 loai nuéc miam hang 2, d0 dam khong
nho hon 20 (g/1) 1a loai nwéc mam hang 3.

TAP CHi CONG NGHIEP NONG THON SO 58

Psam chiém cha yéu va quyét dinh gia tri
dinh dudng cua nudc mam. [2]

Dé nang cao chit luong va gié tri gia
taing cho san phdm nudc mim, viéc Gng
dung cong nghé ¢ dac trong diéu kién chan
khong 1a mot giai phap phu hop va can
thiét. Phuong phép nay cho phép ting ham
luong dam 1én muc cao (60-70 g/L) ma
van giit duoc cac hop chit tao mui thom tr
nhién (axit amin, este, aldehyde), dam bao
chat luong cam quan va vé sinh an toan
thuc pham. Pong thoi, ¢6 dic ¢ nhiét do
thip trong mdi truong chan khong gitp han
ché sy phan hity cac thanh phan nhay nhiét,
tranh bién d6i mau sic, khong tao cdn hay
két tinh mudi trong qua trinh bao quan.

Trong bdi canh nhu cau thi trudng ngay
cang cao va yéu cau chat lugng khit khe,
viéc nghién ctu, cai tién va 4p dung cong
nghé ¢6 dic chan khong dé san xuit nudc
mam cao dam 13 huéng di can thiét, gop
phan nang cao gia tri san phim nudc mam
truyén théng va ting kha nang canh tranh
trén thi truong. Do d6 Phan vién Co dién
Nong nghiép va Cong nghé Sau thu hoach
(Siaep) phdi hop Cong ty TNHH San xuét
Thuong mai Hoang Coéng Tan thuc hi¢n
nghién curu trén.

. VAT LIEU VA PHUONG PHAP

NGHIEN CUU
2.1. Vat li¢éu nghién ciru

Tat ci nuéc mim san xuit bang
phuong phép truyén théng (phuong phap
danh khudy, phuong phép gai nén, phuong
phéap phap hon hop). Nghién ctru khong sir
dung nudc mam san xudt bing héa chét
hoic béng vi sinh vat 1am d6i tuong. Do su
phéi hop thuc hién nghién ctru véi Cong ty

141



KHOA HOC - CONG NGHE

TNHH Séan xuit Thuong mai Hoang Cong

Tan tai Binh Thuin, nuéc mam truyén

théng c¢6 ngudn goc tir Binh Thuan dugc

Iira chon lam ddi twong nghién ciru chinh.
2.2. Phuwong phiap nghién ciru va

phwong phap thir

2.2.1. Phuong phap nghién ciru

- Su dung phuong phap thu thap
thong tin so cap va tha cdp théng qua
internet, bao cdo, sach chuyén dé... Nghién
ctru céc tai liu va cong trinh nghién ctru &
Viét Nam va trén thé gioi két hop véi khao
sat thuc té.

- Nghién ctru duogc thuc hi¢n theo
hudng tiép can tong hop, bao gdm khao sat
thuc tién, thiét ké — ché tao thir nghiém va
danh gia hiéu qua van hanh cta hé thong
thiét bi c6 dic chan khong dung trong ché
bién nudc mim cao dam. Muc tiéu 13 xéac
dinh céc thong s6 k¥ thuat tdi wu, dam bao
hi¢u qua tang do dam, gitr chit luong cam
quan va han ché ton thit dinh dudng trong
san pham.

- Thiét ké hé théng c6 dic dang chan
khong theo nguyén ly bay hoi tudn hoan
cudng btrc. Lua chon vat li¢u phu hop (thép
khong gi SUS 304 hoac SUS 316) dam bao
an toan thyc pham va kha ning chéng an
mon cao. Trang bi hé thong bom chan
khong, bo gia nhiét gian tiép (dng chum),
bd ngung tu va hé théng diéu khién tu
dong. [4]

2.2.2. Phuwong phap thur [3]

* Chuan bi miu thir:

Lic déu chai dung mau, loc qua gidy
loc hodc bong cho vao mdt chai kho, sach,
dung ong hut 1y chinh xac 10 ml nudc
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mam da loc, chuyén vao binh dinh mirc 200
ml thém nudc cat dén vach dinh muc, lac
déu. Dung dich nay chi st dung trong 4 gio,
ke tir khi pha xong.

* Xac dinh ham Ilwgng nito
amoniac: theo TCVN 3706 — 90. Ham
luong nito ammoniac, X, tinh bang %, theo
cong thirc:

X = (Xnu3\Xp) x 100
Trong do:
. Xnm3 — 14 nito ammoniac, tinh bang g/1.
. X¢p — 12 ham lugng nito, tinh bang g/1.
* Xac dinh ham lwgng nito amin,
Y, tinh bang %, theo cong thtrc:
Y= (XAA’\ti) x 100
Trong do:
. Xaa® — 12 nito axit amin, tinh bang g/1.
- Xac dinh nito toan phan, theo TCVN
3705 - 90.

- Xac dinh ham lugng mudi, theo
TCVN 3701 —90.

- Pinh lugng tong s vi sinh vat hiéu
khi: Coliform, E. coli, Staphyloccus aureus,

theo TCVN 5287 —90.

- Pinh lugng Clostridium
perfringens, theo TCVN 4991 — 89.

- Xac dinh ham lugng chi, theo
TCVN 5685 - 92.
- Ap dung tiéu chuin ctia Viét Nam TCVN
5107:2003 do Ban K§ thudt tiéu chuan
thudc Bo Khoa hoc va Cong nghé ban hanh
cho nudc mam thanh pham.

. KET QUA NGHIEN CUU

3.1. H¢ thong thiét bi ¢6 dic nuwéc mim,
ning suat 1.200 (lit/mé): (So do 1)
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So db 1. Hé théng thiét bi ¢d dac nudc mam, nang suat 1.200 (lit/me) (*Nguon: Két qua
nghién cuzu)

* Hé théng thiét bi c6 dit nwéc mim,
niing suit 1.200 (lit/mé) bao gébm cac cum
thiét bi chinh

1. Thing nau nudc mam
$1.200x1.600x5 (mm), béc d6t dau DO 3 —
5 gaslone.

2. Bom cap nudc mam, cong suat N
=1 (kW).

3. Bom tuan hoan nudc mam, cong
sudt N =3 (kW).

4. Thap c¢6 dic nudc mam
$1.400x3.900x5 (mm).

5. H¢ théng lanh, cong SUdt N =5
(kW).

6. Bom chan khéng vong ddu, cong
sudt N = 15 (kW).

7. Hé théng xtr ly mui, quat xir ly
mui, cong suit N =2 (kW).
3.2. Nguyén ly hoat dong hé thong thiét
bi ¢6 dic nwéc mim, ning suit 1.200
lit/mé

Nudc mam nguyén liéu sau khi duoc
nung néng 1én dén nhiét do (t = 80°C - 90
9C), bang cach bom vao thiing nau dét néng
gian tiép bang béc déu DO (téc nhan truyen
nhiét cho nuwéc mam la dau truyén nhigt).
Sau d6 dugc bom tuidn hoan nudc mam
bom vao thap c¢6 dic nudc mam. Trong

TAP CHi CONG NGHIEP NONG THON SO 58

thap ¢ diéu kién chan khong va nhiét do soi
thap lam bay hoi nudc trong nudce mam két
hop lang mubi trong nuoc mam lam ting do
dam trong nuéc mam. Hoi nude sau khi sau
khi dugc bom chan khong hut vao binh
ngung hoi nudc, ngung tu lai thanh nudc va
dugc chira trong thung chtra nudc va dugc
thai ra ngoai. Mudi ling xubng day cia
thap c6 va duoc léy ra ngoai khi két thic
qua trinh chung cat. Hé thong lam viéc
dong bo va 6n dinh nho vao hé thong dién
diéu khién va hé thdng duong ong dan.

* Thong s0 k§y thuat cua hé thong thiét bi
¢6 diic nwéc miam, ning suit 1.200 lit/mé

. Kich thuéc chung: (DxRxC)
8000x4000x5000 (mm).

. Ning sudt cta hé thong:
(lit/me).

. P dam nuéc mim nguyén li¢u: 20
—30 (g/1).

. P dam nudc mim thanh phém: 60
—70 (g/1).

. Thoi gian mgt mé: 10 - 12 (gio),
phu thudc vao do dam nudc mim nguyén
lidu va thanh pham.

. Vat liéu tiép xtic v&i nude mam la
inox SUS 316.
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Hinh 1: Hé thong thiét bi ¢ ddic niéc mam, nang suat 1.200 |it/meé (*Nguon: Két qud
nghién cizu)
3.3. Quy trinh hé thong thiét bi ¢6 dic nwéc miam, ning suat 1.200 lit/mé (So do 2)

Nudc mdm nguyén lidu c6 do dam:
(b6 dam: 20 — 30 g/l)

a. Gia nhiét cho nudce mam bang thung niu
(Nudc mam & nhiét do: 80 °C — 90 °C)

b. Chung cét tach nude va ling mudi trong nudc miam & diéu kién
(Ap suat chan P =0.98 bar + nhiét do: 50 °C - 60 °C)

¢. Bom tudn hoan nudc mam cho dén khi nuéc mam c6 d6 dam
(b6 dam: 60 — 70 g/l)

d. Bom nuéc mam ra thung chtra khi nuéc mam dat yéu cau
(b6 dam: 60 — 70 g/l)

Nudc mam thanh pham
(b6 dam: 60 — 70 g/l)
So' do 2. Quy trinh hé thong thiét br cd dac nedc mam, nang suat 1.200 iitimé (* Nguon:
Két qua nghién ciru)

* Dién giai quy trinh ¢6 dic nwéc mim: dau DO. Sau khi dat nhiét d6 (80 — 90
a. Gia nhiét cho nwéc mim: Nude C) nuéc miam duoc bom vao thap co
mim dugc bom vao thung nau, nudc dac.

mam duoc nung néng 1én bang béc dot
144 TAP CHi CONG NGHIEP NONG THON SO 58




KHOA HOC - CONG NGHE

b. Chung cit tich nwéc va ling
mudi trong nwéc mim ¢ didu Kkién
chan khong va nhiét d thiap: Nudc
mam dugc bom tuin hoan bom vao thap
co, trong thap kin & diéu kién chan
khong va nhiét do thdp lam bay hoi
nude c6 trong nudéc mam. Trong thap cé
bd tri cac dng $76x1130 (mm), dé 6n
dinh nuéc miam trong trong thap co,
tang hiéu sudt ling mudi trong thap co.
Hoi nudc sau khi sau khi duoc bom
chan khong hat vao binh ngung hoi
nudc, ngung tu lai thanh nudc va dugc
chua trong thung chira nudc va duogc

thai ra ngoai. Mudi lang xuong day cua

thap c¢6 va dugc ldy ra ngoai khi két
thic qué trinh chung cat.

c¢. Bom tuin hoan nwéc mim: Do
yéu cau do dam trong nuéc mam thanh
pham dat tir 60 - 70(g/1). Cho nén nudc
mam duoc bom tudn hoan qua thap co
cho dén khi dat d6 dam theo yéu cau.

d. Bom nwéc mim ra thing chira
khi dat yéu ciu: Sau khi kiém tra do
dam trong nudc mim dat yéu cau, thi
bom mét vao thung chira dé 1am ngudi
va 6n dinh d6 dong déu sau d6 mai
dong chai.

3.4. Két qua kiém nghiém d9 dam va vi

sinh ciia nwéc mam thanh pham

Hinh 2: Két qua kiém nghiém do dam va vi sinh ctia nuéc mam thanh pham (*Nguon: Két

gua nghién cuzu)

4. KET LUAN

Hé thé)ng thiét bi ¢6 dic nudc mim
nang suét 1.200 lit/mé, lam viéc 6n dinh va
dat nang suit, thoi gian mot mé: 10 - 12
(gi0), phu thudc vao do dam nudc mam
nguyén liéu va thanh phdm. Nudc mim
thanh phidm dat tiéu chuén vé sinh an toan

thuc phém do vat liéu tiép xuc voi nudc
méim 13 inox SUS 316.

Hé théng thiét bi san xuit ra dugc
nudc mam c6 do dam cao (60 — 70 g/1), dap
tmg thi hiéu ciia nguoi tiéu ding va dang
thuc su 1a nhu cu cia x3 hoi. Do dun soi
nudc mim va tich nudc trong nudc mam
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trong diéu kién chan khong (P = 0.98 bar)
va nhiét do (t = 50 — 60 °C) nén dam
(protein) trong nudc mam khong bi chay
khét. Nuéc mam khong bi bién doi mau va
ling can trong qua trinh ton trit va bao
quan. Qua trinh chung cat tich nudc va
lang mudi trong diéu kién chan khong
(khong c6 khong khi) nén khong ton tai va
phat sinh cac vi sinh vat hiru khi.

Tuy nhién h¢ thong thiét bi co dac
nudc mam, niang suat 1.200 lit/me, 1a san
pham nghién ctru dau tién. Cho nén can
nghién cuu, thuyc hién thém nhiéu khao
nghiém dé cai tién hé thong thiét bi nhu: hé
thong bom chan khong hoat dong chua tét,
hé thong thiét bi str dung toan bd van khéa
bang co, giy kho khan cho cong nhan van
hanh may, cin nghién ciu cai tién theo
hudéng tu dong hoa.

Ngu dan 1am nuéc mdm s& c6 noi
tiéu thy san pham 1a cac co s¢ trang hé
thong thiét bi. Vi vay s& 6n dinh va phat
trién nganh nghé truyén théng. Tao cong an
viéc lam cho ngu dan viung sdu vung xa
bang nghé san xuit nudc mam. Goép phan
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tich cuc vao cong cudc cong nghiép hda va
hién dai hda ndng nghi€p va nong thén cua
nudc ta.
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HIEN TRANG UNG DUNG, THACH THUC VA BINH HUGNG PHAT TRIEN TRi TUE
NHAN TAO (AI) TRONG CO GIG1 HOA NONG NGHIEP TAI VIET NAM

Hoang Gia Minh?, Nguyén Van Hiéu®, L& Quyét Tiént, Nguyén Dinh Manh?

TOM TAT

Vige ung dung tri tué nhan tao (Al) trong nong nghi¢p dang duoc quan tam mgnh me
trong boi canh chuyén déi s6 ngay cang sau réng. Paoi véi Viét Nam, co gidi hda ndng nghi¢p
da dat mot so thanh tyu nhat dinh, tuy nhién qué trlnh tich hop Al vao thiét bi va h¢ thong
may mAc Co gidi van con mang tinh roi rac va thiéu nén tang théng nhat. Bai béo nay téng
hop cac nghién cizu gan day tai Viét Nam tir nam 2021 dén 2024, phan tich hién trang trién
khai Al trong co gigi hoa ndng nghiép, dong thoi chi ra nhiing khodng tréng dang ch y vé
diz liéu, thiét bi va nhan lyc ki thugt. Qua @6, nhomtac gia dé xudat huéng phat trien tich hop
Al, Internet van vét (10T) va co gigi héa theo md hinh pht hop véi diéu kién san xudt nong
nghiép nho le, phan tan —dgc trung phé bién tai Viét Namhién nay. Nhizng két lugn rit ra ter
bai viét nay duoc ky vong sé dong gop vao chién luroc phét trién néng nghiép théng minh
trong nudc theo hurgng hiéu qua va bén ving.

Tur khéa: tri tué¢ nhan tgo, 10T, thi gidc may tinh, co gidi hda, ndng nghiép thdng minh,
sau thu hoach, Viét Nam.

ARTIFICIAL INTELLIGENCE IN AGRICULTURAL MECHANIZATION IN
VIETNAM: CURRENT APPLICATIONS, CHALLENGES
AND FUTURE DIRECTIONS

ABSTRACT:

The application of artificial intelligence (Al) in agriculture has garnered increasing
attention in the context of widespread digital transformation. In Vietnam, agricultural
mechanization has achieved certain milestones, however, the integration of Al into
mechanized equipment and systems remains fragmented and lacks a coherent foundational
framework. This paper synthesi zes recent studiesin Vietnam from 2021 to 2024, analyzes the
current status of Al implementation in agricultural mechanization, and highlights significant
gaps in data availability, hardware compatibility, and technical workforce capacity. Based
on these findings, the authors propose a devel opment direction that integrates Al, the Internet
of Things (IoT), and mechanization in a model suited to Vietham's small-scale, fragmented
agricultural production systems. The conclusions drawn from this study are expected to
contribute to the formulation of a more effective and sustainable strategy for smart
agriculture development in Vietnam.

Keywords: artificial intelligence, 10T, computer vision, mechanization, smart
agriculture, post-harvest, Vietnam.

'Vién Co dién nong nghiép va Cong nghé sau thu hoach.
2Coéng ty TNHH mét thanh vién tng dung cong nghé méi va du lich
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1. PAT VAN PE

Trong nhimg nim gin day, nong nghiép
Viét Nam da c6 nhiéu budc chuyén minh
quan trong nham hudng dén san xuat hang
héa quy mé 16n, bén viing va tmg dung cong
ngh¢ cao. Co gidi hda dugce xem la mot trong
nhitng giai phap then chét gip ting ning
suat, giam chi phi va giai phong stc lao dong
nong thon. Theo Bo Nong nghiép va Moi
truong, ty 1& co gidi hoa trong khau lam dat
dat trén 94%, trong khi khau gieo trong va
thu hoach van con han ché, dic biét & cac
ving mién nui va san xuat nho 1é. Hau hét
cac thiét bi co gidi van mang tinh thi cong,
chua dugc tich hop cong nghé sb hodc cac
hé thong diéu khién théng minh.

Trong khi do, trén pham vi toan cau, tri
tu¢ nhan tao (Al) dang tré thanh mot trong
nhitng thanh t& ¢t 18i trong ndng nghiép
hién dai. Al cho phép tu dong hda cac qua
trinh phtrc tap nhu nhan dién sau bénh, phan
tich dat va thoi tiét, diéu khién chinh xéc cac
thiét bi may moc, robot thu hoach va hé
thong tudi tiéu thong minh [1]. Sy két hop
giita Al va thiét bi co gidi da tao nén cac mo
hinh san xuat nong nghiép chinh xéc
(precision agriculture) tai nhiéu qubc gia
nhu Nhat Ban, Trung Quéc, Hoa Ky va
Israel [2].

O Viét Nam, xu thé chuyén ddi s trong
noéng nghiép da duoc dé cap trong nhidu
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chién lugc qubc gia, nhu Chién lugc chuyén
d6i s6 qudc gia dén nam 2025, dinh hudng
dén 2030 [3]. Tuy nhién, viéc Gmg dung Al
mot cach thuc chét, cé hé thong va tich hop
vao may moc, thiét bi co gidi van con & giai
doan so khai, cht yéu & quy mo thir nghiém
hodc dy &n don I¢ tai cac vién nghién cuu,
truong dai hoc hoac doanh nghi¢p tién
phong [4].

Qua trinh co giéi hoa di dién ra tuong
d6i nhanh trong mot s6 khau canh tac, nhung
ph?ln 16n thiét b may moc van hoat dong don
1¢, khong c6 kha nang thu thap, xur ly va phan
tich dir liéu phuc vu cho san xuit thong
minh. Viéc timg dung Al vao thiét bi co gidi
nong nghiép con rdi rac, thiéu sy tich hop va
thiéu cac tiéu chuan ky thuat thong nhét. Bén
canh d6, do dic thu san xudt nho 1€, trinh do
lao dong han ché, ha tﬁng s6 chua déng bo
va chi phi dau tu cao, viéc nhan rong cac mod
hinh tmg dung AI con gap nhiéu rao can.

Trong bdi canh d6, nhu cau danh gia lai
toan dién hi¢n trang, thach thirc va kha nang
tich hgp AI vao hé thong co gidi hoa nong
nghiép tai Viét Nam 1a rat cap thiét. Viéc hé
thong héa tri thirc tir cic nghién ciru hién c6
khong chi giap hinh dung rd hon hién trang
ctia nén ndng nghiép Viét Nam ma con tao
nén tang khoa hoc dé dé xuit cac dinh huéng
nghién cuu tiép theo, phuc vu muc tiéu

chuyén do61 s0 va phat trién nong nghiép
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thong minh. Bai bao nay dé& xuit cac dinh
hudng nghién ctru va ing dung phu hop véi
diéu kién thuc tién Viét Nam nham thic day
qué trinh tich hop Al vao co gidi hoa hi¢u
qua, bén viing va cé hé thng.
2. CO SO LY THUYET VA CONG
NGHE NEN VE TRi TUE NHAN TAO
Tri tu¢ nhan tao (Al - Artificial
Intelligence) la tap hop cac phuong phéap va
thuét toan cho phép hé thong may tinh hoc
hoi tir dit liéu, nhan dién mau hinh va dua ra
quyét dinh tuong ty nhu con nguoi. Trong
nong nghi¢p, Al dugc tng dung rong rai
thong qua céc linh vyc nhu hoc may
(Machine Learning — ML), hoc sau (Deep
Learning — DL) va thi gidc may tinh
(Computer Vision — CV) [5]. Nhiing cong
nghé nay hd tro tu dong hoa nhiéu khau san

xut quan trong, tir gieo trong chinh xéc, thu

hoach bang robot, giam sat dich bénh cay
trong dén phan loai nong san dua trén hinh
anh va dic diém vat Iy [6]. Chang han, hé
théng thi gidc may tinh giup xac dinh d6 chin
cla trai cdy trong ddy chuyén so ché, gitp
gidm sai sot do thao tac thu cong [7],[8],[9].
Ngoai ra, Al ciing dong vai trd then chét
trong van hanh va diéu khién hé théng may
moéc nong nghiép, thong qua viée xu ly dir
liéu cam bién, ra quyét dinh thoi gian thuc
va tu dong diéu chinh tham sd hoat dong (téc
d6, ap luc, hudng di chuyén) phu hop véi
diéu kién thuc dia. Piéu nay dac biét quan
trong v6i cac thiét bi co gii hién dai nhu
may thu hoach, méy gieo trong dinh hudng
hodc may bay khong nguoi 141 (drone), gitp
nang cao dg chinh xac, gidm ti€éu hao nhién
liéu va thich nghi linh hoat v61 dia hinh san

xuit da dang.

Hinh 1: So' @6 co ban h¢ thong diéu khién tich hop Al

Hinh 1 m6 ta mé hinh tng dung ToT két
hop Tri tu€ nhan tao (Al) trong ndng nghiép

TAP CHi CONG NGHIEP NONG THON SO 58

thong minh. Cam bién, robot hodc UAV thu
thap dir liéu tir dong rudng, truyén qua két
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ndi ToT 1én may chu. Dir liéu sau d6 dugc h¢
thdng phan tich 16n va Al xtr Iy dé nhan dang
tinh trang cay tré)ng, du bao sau bénh va dua
ra quyét dinh. Két qua phan tich dugc dung
dé giam sat thoi gian thuc, guri canh bao dén
thiét bi di dong va diéu khién tu dong co ciu
chap hanh nhu hé théng tudi, phun thude.
Mo hinh nay gitp nang cao do chinh xac,
giam lao dong thu cong va tdi wu quy trinh
san xuét.

Co gidi hoa nong nghiép dé cap dén viéc
sir dung may moc nham thay thé hodc hd trg
suc lao dong thu cong trong cac khau san
xudt. Cac thiét bi chinh bao gom: (i) may
gieo trong; (ii) may thu hoach; (iii) may so
ché — phan loai; (iv) thiét bi van chuyén,
dong g6i [10], [11]. V& muc do ty dong hoa,
thiét bi hién nay dugc chia thanh ba nhom:
(a) diéu khién thu cong hoan toan (cdp do
0), (b) ban tu dong (vi du may diéu khién
bang cam bién don gian) (cip do 1-2), va (c)
tu dong hoa cao véi tich hop Al va hé thong
diéu khién phuc tap (cap d6 3-5) [12], [13].
Tuy nhién, hau hét thiét bi sir dung tai Viét
Nam hién van tap trung & mirc ban ty dong
hodc diéu khién co hoc don gian, it thiét bi
¢6 kha nang “nhan biét” va ra quyét dinh
trong thoi gian thuc.

Chinh vi vay, su két hop giita Al va thiét
bi co gidi tao ra budc chuyén manh mé —
bién cac hé thdng co hoc truyén thong thanh
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thiét bi thong minh. M6 hinh tich hop
thuong bao gdm ba thanh phan chinh: hé
théng thu nhan dir liéu (cam bién, camera
RGB hoic da phd, lidar), bo xir 1y dir lidu st
dung Al (thuong tich hop truc tiép trén bo
mach nhu NVIDIA Jetson, Raspberry Pi), va
hé théng diéu khién co cdu chp hanh nhu
dong co budc, van dién tu, tay gép robot
[14].

Viéc tich hgp nay khong chi nang cao
hiéu suét hoat dong ma con gitip may moc
thich Gng linh hoat vdi diéu kién thuc dia
khac nhau — diéu ma cac hé théng co hoc
truyén théng rat kho dat duoc. Déng thoi,
kha niang xur 1y tai chd (edge computing)
gitip giam d6 tré, ting d6 tin cdy khi trién
khai ¢ viing sdu viing xa — noi két néi mang
con han ché. Qua d6, Al khong con la mot
cong nghé tach roi ma dang timg budc gin
két chat ch& voi hé sinh thai thiét bi co gioi,
tao nén tang cho ndng nghiép chinh xac va
bén viing.

3. THUC TRANG NGHIEN CUU VA
UNG DUNG TRi TUE NHAN TAO
TRONG CO GIOI HOA NONG NGHIEP

3.1. Thyc trang irng dung tri tué¢ nhan
tao trong co giéi hoa nong nghiép trén thé
gigi

Trong khu vuc chau A, nhiéu quéc gia da
dat duoc tién bo 10 rét trong viéc tich hop tri

tu¢ nhan tao vao co gidi hoa nong nghi¢p.
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Tinh dén nam 2024, Trung Québc, An Do va
Thai Lan 1a nhiig nudc dan dau khu vuc vé
) lugng cong bd va thir nghiém thyc dia céac
giai phap Al phuc vu san xuat nong nghiép
[15]. Riéng Trung Qudc cé hon 1.500 bai
bao lién quan dén tng dung Al trong nong
nghiép co gioi hoa giai doan 2015-2023
[16], trong d6 nhiéu nghién ctru da chuyén
giao thanh cong sang san pham thuong mai
nhu hé théng robot thu hoach dau tdy, phan
loai tdo va giam sat dich bénh béng UAV
tich hop thi gidc may [17]. An Do tuy c6 hé
thong canh tac nhé 1é nhu Viét Nam nhung
van ung dung Al kha hiéu qua, dién hinh 12
Fasal — nén tang giam sat vi khi hau va tudi
tiéu ty dong da duogc trién khai cho hang

chuc nghin néng dan, giup tiét kiém dén

50% chi phi d4u vao [18]. Thai Lan ciing ndi
bat v6i hé théng EasyRice — ing dung thi
giac may trong phéan loai hat gao thuong
pham, v6i hon 20.000 ngudi dung tinh dén
cudi nam 2023 [19].

3.2. Thue trang ung dung tri tu¢ nhian
tao trong co gidi héa nong nghiép & Viét
Nam

So véi cac qudc gia c6 nén nong nghiép
phat trién, hoat dong nghién clru va ung
dung Al trong co gidi héa ndong nghiép tai
Viét Nam van con & muc so khai, ca vé quy
mo 1an chiéu sau. Trong 1 thap ky gan day,
theo thong ké cua Google scholar, Scopus,
... sO bai bao nghién ctru dugc xuit ban co
chidu huéng tang theo timg nam nhu trong
hinh 2.

Théng ké s6 lugng bai bao nghién clru Al trong co
gidi hda néng nghiép
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Hinh 2: Thong ké s6 lwgng bai bao nghién ciru Al trong co giéi héa ndng nghiép

Dac biét, tr nam 2021-2024, Viét Nam
d3d c6 nhiéu nd luc nghién ciru tich hop tri

tué¢ nhan tao vao co gidi hda ndéng nghiép.

TAP CHi CONG NGHIEP NONG THON SO 58

Céac tmg dung cu thé cua Al bao gdm gieo
tréng chinh xéc, diéu khién robot thu hoach,

gidm sat sdu bénh qua anh, va phan loai nong
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san theo mau sic, kich thude hodc mic do
chin [20], [21]). Pién hinh nhu mé hinh hoc
sau CNN (Convolutional Neural Networks)
giup phat hién bénh 14 Iua tr anh chup tai
thuc dia véi do chinh xac trén 90%, hd tro
ngudi néng dan ra quyét dinh nhanh chéng
va hiéu qua hon [22].

Céc nhom nghién ctru trong nudce da tap
trung phét trién cac mo hinh str dung Al dé
hd tro nhan dang hinh anh, diéu khién thiét
bi tw dong hodc phat hién bénh hai cay tré)ng.
Péang cht y, cac nghién ctu chu yéu tip
trung vao khau phan loai sau thu hoach, thu
hoach tu dong va giam sat dich bénh. Nhém
tac gia tor Truong Pai hoc Bach khoa
TP.HCM di xdy dung hé thong phan loai trai
cdy bang thi giac may tinh, dat d6 chinh xac
phan loai trén 95% dbi v6i xoai va thanh
long [23]. Nhom tac gid tir Hoc vién Nong
nghi¢p Viét Nam da ing dung thi giac may
tinh nhdm ty dong danh gia chit luong cu
khoai tay séng [24]. Trudong Pai hoc Can
Tho nghién ctu hé théng chan doan bénh
dao 6n va vang 14 trén lia bang mang no-ron
tich chap (CNN), cho phép nhan dang nhanh
trén hinh anh chyp tai hién truong [25].
Nhém nghién ciru giita Pai hoc Qudc gia
Sun Yat-sen va Pai hoc Kinh té Thanh phé
H6 Chi Minh di phat trién hé thong phan
loai xoai tu dong dua trén cac dac trung bé

mat nhu mau sac, hinh dang va kich thudc,
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su dung thudt todn hoc may. H¢ théng su
dung chudi xir ly anh dé nhan dién va phan
loai chét lugng trai xoai, dat do chinh xac
trén 90% khi thir nghiém véi cic mau xoai
thuc té. [26]. Nhom nghién ctru tai Truong
bai hoc Cong ngh¢ - Pai hoc Quéc gia Ha
Noi phat trién hé thong dinh vi thi giac quan
tinh tich hop trén thiét bi bay khong ngudi
1ai (UAV), hd tro thu thap dir lidu cay trong
trong nha kinh — noi khong c6 GPS, gitp
tang d0 chinh xac dinh vi va céi thi¢n hi¢u
qua khao sat 1én dén 35% so véi cac phuong
phap truyén thong. [27].

Mot s6 md hinh tmg dung Al vao thiét bi
co gidi da duogc trién khai tai Viét Nam, tuy
nhién sb lugng con han ché, cac mo hinh van
mang tinh diém va thiéu cic nghién ciu
danh gia tic dong lau dai vé hiéu qua kinh té
— k¥ thuat. Nhitng mé hinh tiéu biéu chu yéu
xuat hién tai cac doanh nghiép cong nghé
hodc hop tac xd co dinh huéng dau tu vao
d6i méi sang tao, tap trung vao khau phan
loai nong san. Cac nghién ctru van chua
dugc ung dung rong rai, phan 16n dung &
quy mo phong thi nghiém hozc mo hinh mau
nho 1€, phan 4nh khodng céch gitra nghién
ctru va ing dung thuc tién [28].

Ty 1€ tmg dung tri tu¢ nhan tao (Al) trong
co gid1 hoa ndong nghiép tai Viét Nam duoc
udc luong dya trén tong hop va phén tich tir

cac ngudn cong bo hoc thuat, bao cdo doanh
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nghiép, sang kién dia phuong va dé tai
nghién clru cua cac truong dai hoc, vién
nghién clru trong va ngoai nudc giai doan
2020-2024. Mic du s luong mau con han

ché va s liéu tir Bang 1 va Bang 2 chua du

dé dai dién théng ké toan quéc, nhung viéc
Iya chon mo hinh ¢ dan chung cong khai
gitp dam bao tinh minh bach va tham khao

dinh hudng cho cac nghién ciru tiép theo.

Bang 1: C4c linh vuc co gidi héa ndng nghiép ing dung Al tai Viét Nam™

Linh vue ng dung Ty 1€ wée lwgng
Phan loai nong san 40%
Thu hoach ty dong 30%
Giam sat sau bénh 20%
Khac (gieo trong, bao dudng) 10%

Viéc phan loai mo hinh theo khau Ung
dung (phan loai, thu hoach, giam sat, v.v.) va
dia ban trién khai cho phép dua ra ty 16 tuong
d6i phan anh xu hudng tmg dung Al tai Viét
Nam hién nay. Bang 1 thé hién ty 1& phan b
cac linh vuc tng dung tri tu¢ nhan tao (Al)
trong co gidi hda nong nghiép tai Viét Nam.

Trong khau thu hoach, phﬁn 16n cac thiét
bi van van hanh theo co ché co khi truyén
thong, chua khai thic hiéu qua cic cong
nghé Al dé nhan dién d6 chin, x4c dinh vi tri
chinh x4c cta cdy trong hay tu dong diéu
chinh lyc cat phi hop. Trong khi do, phan
loai nong san 1a linh vuc ¢6 tiém nang tng
dung AI cao nhit nho kha ning st dung thi
gidc may dé phan biét kich ¢&, mau sic va
tinh trang hu héng. Tuy nhién, thuc té cac hé

thong nay méi chi dugc trién khai tai mot so
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day chuyén so ché quy mé vira va 16n, chua
pho bién rong rai.

O cac khau khac nhu van hanh may moc
phuc vu lam dat (may cay, may x6i), cac
thuat toan diéu khién tu dong va hé théng ra
quyét dinh thong minh dua trén dir liéu thuc
dia van chua duoc ap dung rong rii. Theo
bao céo ctia BO Nong nghiép va Phat trién
ndng thon ndm 2022 [29], ty 1€ co gidi hoa
trong cac khau san xuét chu luc nhu 1am dét,
gieo trong va thu hoach da dat tir 50% dén
90% tuy khu vuc va loai cdy trong. Tuy
nhién, céc thiét bi dugc ung dung tri tué nhan
tao (AI) nhu thi giic may, diéu khién thong
minh hay cam bién ra quyét dinh hién van
chua phd bién, chi yéu méi dimg ¢ giai doan
nghién cuu thtr nghiém hodc tich hgp so bo,
trong khi dai da s6 may moc co gidi van van
hanh theo co ché truyén théng. Mot phan
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thiét bi con lai 1a may nhap khau c6 tich hop
Al nhung hoat dong nhu “hop den”, khong
dugc tiiy bién hay noi dia hoa phu hop véi
dic diém canh tic Viét Nam. Piéu nay cho
thdy du dia phat trién cac thiét bi “Make in
Vietnam” tng dung Al linh hoat, thich nghi

v6i dic thu dia hinh va quy mo san xuat nho

1¢ van con rat 16n. Do thiéu ving sb liéu
thong ké chinh thirc vé ty 1& tmg dung Al
trong co gidi hda ndong nghiép tai Viét Nam,
viéc danh gid muac do trién khai van dua
nhiéu vao quan sat thuc dia va phan tich mo

hinh thtr nghiém.

Bang 2: Ti 1é ung dung Al trong co gidi hoa nong nghiép theo ving mién

Viung mién

Ty 1€ wéc lwgng

bong Nam Bo 50%
Pong bang song Ctru Long 35%
Mién Bic va cac ving khac 15%

Béng 2 cho thiy su phan b6 khong dong déu
vé muc do tmg dung Al trong co gi6i hoa
noéng nghiép tai cic vung mién cua Viét
Nam. Su chénh 1éch nay phan 4nh nhiéu yéu
td ddc thu vé kinh té, ha té‘mg cong nghé va
quy mo san xuat cia timg vung. Dong Nam
Bo, voi su phat trién cong nghiép — cong
nghé tuong ddi cao, c6 nhidu doanh nghiép
cong ngh¢ va trung tam nghién ctru, tir d6 tao
diéu kién thuan loi hon cho viéc trién khai
va thir nghi€m cac giai phap Al trong co gidi
héa nong nghi€p. Ngoai ra, cac hop tac xa va
doanh nghiép tai day c6 xu huéng dau tu d6i
moi sang tao nhiéu hon, thiic diy Gng dung
cong nghé hi¢n dai.

Pong biang song Ciru Long, ving san xuat
noéng nghiép trong diém cta ca nudc véi dién
tich canh tac 16n va da dang cdy trong, ciing
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dang dan tmg dung Al trong cac khau nhu
phén loai nong san va gidm sat siu bénh. Tuy
nhién, su phat trién Al & day con gép nhiéu
han ché vé nguén luc k¥ thuat va co sé ha
tang, khién ty 18 tmg dung thap hon so véi
bong Nam B9J. Nguoc lai, mién Béc va céac
vung khac hién van dang trong giai doan dau
cua viéc nghién ctru va ung dung Al trong
noéng nghiép, voi ty 18 rat thap (15%).
Nguyén nhan do dic diém quy mé san xudt
nho 1é, it doanh nghiép cong nghé phat trién
néng nghiép, cung v4i nhirg han ché vé dao
tao va nguén nhan lyc chuyén mon. S6 liéu
uodc luong tir Bang 2 goi md nhu cau day
manh lién két ving mién va chinh sach hd
tro dé thuc ddy cong nghé Al dén véi cac

ving con yéu thé hon, gép phan giam
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khoang cach cong nghé va tang hi€u qua san
xuat nong nghiép trén quy mé toan qudc.
Viéc tich hop Al vao thiét bi co gio1 ¢ Viét
Nam hién nay dang d6i mat véi nhiéu rao
can k¥ thuat, nguén luc va thé ché. Cu thé:

- Phan 16n thiét bi co gidi co tich hop Al hién
nay phai nhap khau tir Trung Qudc hoic
chau Au, do trong nudc chua lam chu dugc
cong nghé cam bién va xu ly hinh anh
chuyén dung [30];

- Thiéu ha téng dit liéu sb hoa phuc vu cho
Al va thiéu hut dit liéu phuc vu cong tac
huin luyén mé hinh Al dic biét 1 co so dir
liéu hinh anh phuc vu thi gidc may cho cac
loai ndng san dac thu nhu laa, ngd, ca phé,
diéu, thanh long,... Sy thiéu hut nay gay khé
khan cho viéc dao tao cac mo hinh Al ¢6 kha
nang tong quat héa cao;

- Chinh sach dao tao nhéan lyc Al Gng dung
trong nong nghi¢p chua dugc cha trong &
cép dai hoc va sau dai hoc, dan dén thiéu hut
k¥ su van hanh va bao tri thiét bi [31];

- Méi lién két giita vién nghién ctru — doanh
nghiép — hop tac xa con rdi rac, thiéu su phbi
hop, gay kho khin trong viéc chuyén giao
cong nghé tir phong thi nghiém ra thuc tién.
3.3. Pinh hwéng nghién ctru va phat trién
trng dung tri tu¢ nhan tao trong co gidi
hoa nong nghiép tai Viét Nam.

Viéc ing dung tri tu¢ nhan tao (Al) trong co

gidi hda nong nghiép tai Viét Nam can dugc
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dinh vi nhu mot tién trinh trong diém, gén
v6i dc diém sinh thai va diéu kién tu nhién
— kinh t& — k¥ thuat cu thé cua timg ving
mién va nhém cay tréng — vat nuoi chu luc.
Céc dinh huéng nghién ciru va trién khai can
tap trung vao mot sé nhém ¢ tiém ning tng
dung cao va kha nang nhan rong trong thuc
tién, pht hop voi dic thu san xuit nong
nghiép tai dia phuong.

Tai viing Pong bang song Ctru Long, noi tap
trung san xudt lta gao va cdy an trai c6 gia
tri xuat khau, Al can dugc wu tién tich hop
vao khau sau thu hoach nhu phan loai, dong
g0i, va giam sat chit luong nham giam ton
thit va nang cao gia tri gia tang. Cac hé
thong thi gidc may hd tro danh gid ngoai
quan néng san, két hop véi dir liéu chudi
cung ung gitp t6i wu hoa logistics va truy
xudt ngudn gdc trong bdi canh thi trudng yéu
cau minh bach ngay cang cao.

V61 khu vuc Bong Nam B¢ va Tay Nguyén,
noi phat trién manh céc loai cdy lau nim nhu
ca phé, hd tiéu, diéu, siu riéng, Al co tiém
nang ng dung 16n trong cac hé thong didu
phdi may méc, quan ly canh tac va cham séc
cay trong trén quy md 16n. Cac thuit toan
hoc sau két hop dir liéu tir cam bién, hinh anh
vién tham va khi hau s& ho tro phan tich sinh
truong, du bao sdu bénh, va 1én ké hoach
canh tac phu hop vdi tung giai doan sinh ly
cua cay.
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O céc tinh trung du va mién nui phia Bic,
dac trung boi dia hinh phuce tap va quy mo
san xudt nho 1é, Al can duoc thiét ké theo
hudng thich ing linh hoat, c6 kha nang hoc
tr dit liéu han ché va hoat dong hiéu qua
trong diéu kién két ndi va ha tang khong
ddng déu. Cac nghién ciru tap trung vao cac
mo hinh Al nhe, tich hop voi thiét bi co dién
to don gian dé thuc hién chirc ning hd tro
thu hoach ban ty dong, nhan dang ddi tuong
canh tac phan tan, va cung cip khuyén nghi
canh tac phu hop voi tung nong ho.

Céc cay trong nhu la, ca phé, rau qua va cay
an trai can dugc xem 1a trong tim trong
chién luoc phat trién AL O khau canh tac, Al
duoc tich hop cung hé thong cam bién moi
truong va anh vé tinh dé kiém soét tudi tiéu,
bon phan chinh xac va 1ap ké hoach gieo
trong theo diéu kién thoi tiét. Trong khau
chiam soc, Al hd trg giam sat dich hai, danh
gia sinh truong va khuyén nghi bién phap ky
thuat thong qua hé thong ra quyét dinh thong
minh. O khau thu hoach, AI két hop voi di
liéu thoi vy va thi truong nhim hd tro 1én
lich, diéu phdi may moéc va quan 1y nhan
cong hi¢u qua hon.

Péi vé6i linh vuc chan nudi, viéc phat trién
hé thong giam sat bang Al nham phat hién
hanh vi bét thudng, bénh 1y hoic téi vu héa
khau phan an theo giai doan sinh truong 1a

can thiét, ddc biét tai cac trai chian nudi tap
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trung & Ha Nam, Pong Nai, Binh Phudc.
Trong nudi trong thuy san, Al hd tro giam
sat chat luong nudc, diéu chinh thire an, du
bado dich bénh — dic biét trong nudi tom va
ca tra tai Ca Mau, Bac Liéu, An Giang.

Bén canh d6, can thiét phai xay dung va ban
hanh Chién lugc qudc gia vé& co gidi hoa
nong nghiép ung dung Al lam co so diéu
phéi chinh sach, dau tu va phdi hop ngudn
luc trén toan quéc. Ha tﬁng dir liéu md, dung
chung phuc vu céc bai toan Al trong nong
nghiép (hinh anh sau bénh, dir li€u canh tac,
ban d6 dit,...) ciing can duoc thiét 1ap dé hd
trg phat trién va dao tao cac mod hinh hoc
may trong diéu kién noi lwc. Nha nudc can
¢6 cac chinh sach wu dai dac thu cho doanh
nghiép san xuat thiét bi co gidi hoa co tich
hop Al, déng thoi Iwa chon mot sé md hinh
diém tai cac vung san xudt 16n dé thir nghiém
va nhéan rong. Cudi cing, can trién khai cac
chuong trinh dao tao lién nganh gitta Al k¥
thuét co dién va nong hoc tai cac co s gido
duc dai hoc va vién nghién ctru dé dam bao
ngué)n nhan luc cho tién trinh hién dai hoéa
noéng nghiép bang tri tué nhan tao trong dai
han.

4. KET LUAN VA PE NGHI

Bai bao da hé thong hoa hién trang tich hop
tri tué nhan tao (Al) trong co gioi hda nong
nghiép tai Viét Nam giai doan 2015-2024.
Ung dung tri tué nhén tao (Al) trong co giGi

TAP CHi CONG NGHIEP NONG THON SO 58



KHOA HOC - CONG NGHE

héa nong nghiép tai Viét Nam da budc dau
duogc quan tam, dac biét trong cac linh vuc
nhu: robot ty hanh, thiét bi nong nghiép
thong minh, hé thong tudi tiéu/phun thude tir
dong, va giam sat canh tac qua drone/UAV
tich hop Al Mot s6 mo hinh thur nghiém tai
cac vién nghién ctru, doanh nghiép l6n cho
thdy tiém nang cao trong viéc nng cao ning
suat, giam chi phi va tiét kiém tai nguyén.
Tuy nhién, mirc 46 tng dung Al con han ché
va manh min, chi yéu dimg & quy mo thir
nghiém, thiéu tinh lién két va dong bo giira
cac vung san xuit. Cac cong nghé Al chua
duoc tich hop sau vao chudi co gidi hda — tir
gieo trong, cham soc, thu hoach dén ché
bién, bao quan.

Nhirng rao can dang chii y bao gdm: thiéu co
sO ha tang va dir liéu huan luyén dic thu,
cong nghé thiét bi chua phu hop véi didu
kién ndi dia, trinh d¢ nhan lyc k¥ thuét con
han ché va co s& ha ting chua dong bo.
Trong khi d6, cac qubc gia trong khu vuc
nhu Trung Quéc, An D6 va Thai Lan da trién
khai nhiéu mé hinh AI quy mé 16n, dem lai
gié tri thuc tién cao. Pidu nay cho thiy Viét
Nam can ¢6 nhirng budc di chién lugc dé thu
hep khoang cach cong nghé.

T phan tich thuc trang va khoang trong
nghién ctru, bai bao dd dé nghi mot s dinh
huéng gém: xdy dung Chién luoc qudc gia

vé co gidi hoa nong nghiép Gmg dung Al,
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hinh thanh nén tang dit liéu mo dung chung,
phat trién thi gidc may trong phan loai sau
thu hoach, hé thdng didu khién may thu
hoach tu dong hoa phu hop dia hinh Viét
Nam, va cac mo hinh Al c¢6 kha nang hoc
thich nghi voi san xudt nho 1é. Pong thoi,
viéc tang cuong dau tu R&D, dao tao nhan
luc lién nganh va thic ddy lién két vién
nghién ciru — co s¢ dao tao — doanh nghiép
la nén tang quan trong dé hién thuc héa muc
ti€u nay.
Trong bdi canh canh tranh toan cau ngay
cang gay gét va yéu cau vé chit luong nong
san ngay cang cao, Al dong vai trd nong cdt
trong qua trinh co gidi hoa nong nghié¢p Viét
Nam, tao dong luc cho phat trién nong
nghiép thong minh theo hudng hi€u qua, linh
hoat va bén viing.
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NGHIEN CUU DE XUAT NGUYEN LY MAY BAO CU NEM
TREN BAT CAT VEN BIEN TAI THI XA PHONG BIEN, THANH PHO HUE
D6 Minh Cuong”, Tran Pric Hanht, Nguyén Thanh Curong?,
Nguyen Thi Ngoct, Phan Ton Thanh Tamt, Vé Quoc Linh?,

, _ Nguyén Thanh Quoc?, Lé Van Hoat
TOM TAT:

Cay némlalogi cay trong co gia tri kinh té cao, thich nghi tét véi viing dat cét ven bién,
ddc biét phé bién tai cac huyén Phong Pién va Quang Pién, tinh Thira Thién Hué. Hién nay,
khau thu hogach char yéu vidn bang thi cdng, gay ton thoi gian, cong sizc va khdng dam bao
thoi v thu hoach ciing nhue viéc mo réng quy mé trong ném. Nghién cizu ndy, da trén két qua
tinh todn va thurc nghiém, da dé xudt 01 nguyén ly may dao ci némtrén dat cat. Mau may sir dung
co cau ludi dao két hop hai cap sang, gom sang kiéu réto va sang ldc, hoat dong hiéu qua ¢
toc do may kéo 2,8-3,5 knmvh, dat nang suat 0,3 ha/h, hiéu sudt dao 96%, dg huw hai cii dudi
2%. May lamviéc véi bé réng luong dao 1,0m, chiéu sau dao 0,10-0,15 m. Méay cd thé lién két voi
may kéo co dai cdng suat 24 - 50HP. Két qua khao nghiém cho thay méay phil hop diéu kién
canh tac ném tai Thira Thién Hué, gop phan nang cao nang suat lao dong va hiéu qua kinh
té cho nguoi trong ném. Tuy vdy, diéu kién can thiét dé may lam viéc tot 1a dé am dat dudi
15% tai thoi diém thu hoach; yéu cau dat khong dueoc lan cé rac dé dam bao hiéu qua lam
viéc cua may.

Tir khéa: Ném, may dao ci ném, co gidi hoa, thu hoach, dat cét

PROPOSAL OF OPERATING PRINCIPLE FOR A SHALLOT HARVESTING
MACHINE ON SANDY SOILS: A CASE STUDY IN PHONG DIEN TOWN, HUE
CITY

ABSTRACT:

Shallot isa high-value crop well adapted to coastal sandy soils. Currently, the harvesting
processis mostly manual, which istime-consuming, labor-intensive, and failsto ensure timely
harvesting or allow for the expansion of shallot cultivation. This study proposes a working
principle for a shallot harvesting machine suitable for harvesting the shallot on sandy soil,
based on theoretical analysis and experimental validation. The prototype features a digging
blade and a two-stage screening system (rotary and shaking screens). It operates effectively
at 2.8-3.5 km/h, with a capacity of 0.3 ha/h, 96% harvesting efficiency, and damage below

"Trudng Dai hoc Nong Lam, Dai hoc Hué
>Trung tdm nghién ctru va chuyén giao cong nghé co dién nong nghiép mién Trung

TAP CHi CONG NGHIEP NONG THON SO 58 161



KHOA HOC - CONG NGHE

2%. The machine handles a bed width of 1.0mand a digging depth of 0.10-0.15 m, compatible
with 24-50 HP tractors. Field tests confirm its suitability for local conditions, improving
labor productivity and economic efficiency. Optimal performance requires soil moisture

below 15% and minimal surface residue.

Keywords: Shallot, shallot harvesting machine, mechanization, harvesting, sandy soil

1. PAT VAN PE

Cu ném (Allium schoenoprasum L.),
con goi 14 hanh tim, 1 cay gia vi truyén
théng, phé bién tai cac tinh mién Trung Viét
Nam. Thudc ho hanh téi, ci ném cé mui
thom thanh va vi cay déc trung, thuong duoc
st dung lam gia vi va co gia tri dugc liéu cao.
Cay ném thich nghi tét véi diéu kién dat cat,
c6 kha nang sinh truong va phat trién &
nhitng ving dit cat pha dén thit nhe v6i kha
nang thoat nudce tot.

Cay ném duoc trong phd bién & ving
Trung Bo, tir Nghé An dén Quang Ngii, tip
trung & ba vung chinh 1a Ngh¢ An — Ha Tinh
— Quang Binh, ving cét ven bién tir Quang
Tri d&én Thira Thién Hué va ving cat ven
bién ctia tinh Quang Nam. Pay 14 cdy trong
dugc nhiéu dia phuong danh gia 1a ¢6 gia tri
kinh té cao [1, 2, 3]. Dién tich tréng ném tai
Thira Thién Hué dat gan 200 ha, tip trung &
hai huyén Phong Pién va Quang Dién. Loi
nhuan thu dugc tir cdy ném gap 7 lan trong
laa va 4 1an so véi trong lac [1]. Nhu cau thi
truong tang da thuc ddy dau tu thim canh,
mo rong dién tich trong ném tai cac ving dat
cat nay.

Hién nay, khau thu hoach cu ném chu
yéu dugc 1am bang thu cong, gdm céc cong
doan dao, rii dt va thu gom, gy ton nhiéu

cong strc va thoi gian, anh hudng dén tién do
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va chét luong thu hoach, dac biét trong diéu
kién phai thu hoach vao nhiing ngay niang
réo [4].

D3 c6 nhiéu nghién ctu va ché tao
cac may thu hoach cu nhu khoai tay, khoai
lang, cu hanh, téi dua trén nguyén ly dao phu
hop véi timg loai cu va loai dat khac nhau.
Céac yéu t6 anh huong dén luc can dao va
hiéu suét may bao gém do am dit, do sau
dao, goc nghiéng ludi dao, toc d6 may, hinh
dang ludi dao va rung dong ludi dao [5, 6, 7,
8, 9, 10]. Tuy vay, do dac tinh ci ném co
kich thudc nho tir 6,0 — 25mm va phan bd
khong ddng déu, khdi lugng riéng ca ném
nho nén kho phan ly dat va cac thanh phan
tap cht khac. Vi vay, viéc lra chon nguyén
ly dé thiét ké va ché tao may thu hoach cu
ném phi hop voi dic diém canh tac va diéu
kién dét cat ven bién 1a cap thiét dé nang cao
nang suit, chat luong san pham va giam sirc
lao dong nang nhoc cho ngudi nong dan.

2. PHUONG PHAP NGHIEN CUU
2.1 Phuong phap thu thap thong tin

(1) Khao sat dic diém sinh trudng cla
cdy ném va diéu kién dét trong, thu thap sd
liéu vé ddc diém ct ném, diéu kién canh téc,
tinh chit dat trong, cling cac yéu cau ky thuat
trong qué trinh thu hoach tai ving nghién
ctru. (2) Dua trén cac nguyén ly dao cu da

duoc tng dung trong cac loai may thu hoach
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cti khac nhu khoai tay, hanh t6i, dong thoi két
hop cac két qua nghién ctru vé lyc can dao,
goc nghiéng ludi dao, tbe do tién cua may,
ddng thoi can ctr vao két qua thuc nghiém dé
Ira chon nguyén Iy mau may.
2.2 Phwrong phap tinh toan, thiét ké

Str dung phuong phéap tinh toan co
khi, m6 hinh toan hoc dé tinh toan cac thong
s6 chinh cia cac bo phan may dao ca ném.
St dung 1y thuyét tinh toan may nong nghiép
nghién ctru cac qua trinh dong hoc va dong
luc hoc ctia may [11]. Trong mau may nay,
c6 ba bg phan chinh cAu thanh co cau lam viée
clia may can thiét phai tinh toan vé ludi dao,
bd phan phan ly dét, b phén thu gom cu...,
ngoai ra con c6 hé thong truyén dong, khung,
co cAu treo va cac bd phan phu. Str dung phan
mém solidworks dé thiét ké may, kiém
nghiém két cau may.
2.3 Phuong phap thuc nghiém

Ché tao miu may theo ban vé& thiét ké
st dung vat li¢u phé bién, dam bao chi phi
hop 1y va phu hop diéu kién san xuét dia
phuong. Tién hanh thir nghiém trén dong
rudng tréng ném thuce té, do dac cac chi tiéu
vé nang suat dao (ha/h), hiéu suit dao (%),
d6 sach dat (%) va ty 1& hu hai cu (%). Pong
thoi khao sat diéu kién van hanh nhu do am
dat, tbe do tién may, két cau bo truyén dong,
kha nang két hop véi may kéo.
2.4 Phuong phap xac dinh cac chi tiéu co
Iy ciia dit va cit ném

a. Phuong phap xéac dinh do am dat va do

am cu ném:
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St dung phuong phap siy dén khdi luong
khong doi [12] dé xac dinh d6 am cua dat va
cu ném.
b. Phuong phap xac dinh téc d6 may kéo:
Téc do may kéo dugce tinh theo cong thic
dudi
v (m/s) = %
Trong do6: L 1a quang duong may kéo
di di chuyén, m; t 1a thoi gian ma may
kéo di chuyén trén quang dudng xac
dinh, s
c. Phuong phap xac dinh do sot cu khi
dao [13]:
Do sot cu khi dao duoc xac dinh theo
cong thuc:
S (%) =1-

Ms
Mténg’

100

Trong dé: S do sot ci, %; Ms 1a khoi
lwong cu thu dugc sau khi dao trén 10m?
luéng dao, kg; Migne 14 lugng cu (kg) trén
10m? lubng dao.

d. Phuong phép xac dinh hiéu suit phan

ly dat [13]:

Hiéu suét phan ly dét duoc xac dinh

theo cong thure sau: )

D(%)=1- % ,
Trong d6: D 1a hi¢u suat phan ly dat, %; Mai
1a khéi lwong dit 13n ct ném thu duoc (s6t)
sau khi dao trén 10m? luéng dao, kg; M iy
muyét 12 lugng dat (kg) thu duogc trén 10m>
ludng ddo véi do sau dao nhét dinh (0,1m).
3. KET QUA VA THAO LUAN
3.1. Mt s6 két qua khao sat dat va ci
ném khi thu hoach

Qua diéu tra khao sat tai mot sd dia

diém trong ném trén dia ban thi xi Phong
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Dién, thanh phd Hué, dic diém cua dat va ct 1. Pay 1a co s dé thiét ké miu may thu

ném khi thu hoach dugc trinh bay trong bang ~ hoach cu ném.

Bang 1. Bac diém cua dat va ci ném khi thu hoach

STT Cée thong s0 Don vi Tri s6
(gia tri trung binh)

1 | Do éam cuném % 69,72
2 | D¢ éam cua dat % 13,72
3 Mat do cay cay/m? 35
4 | Puong kinh phan bo cii Mm 100
5 | Chiéu sau ctia cu Mm 60
6 | So cticua mot cay cl/cay 5
7 Cu can nhat so v6i mat dat Mm 20
8 Cu sau nhat so véi mat dat Mm 80
9 Puong kinh cti nho nhét Mm 6
10 Puong kinh ci 16n nhat Mm 25
11 Bé rong mdi ludng Mm 1013
12 Khoang cach giita cac luong Mm 225
13 Khoang cach giita cac chum cu Mm 40
14 Chiéu cao ludng Mm 145
15 Trong luong cu G 1,7
16 | Khoi luong riéng cua dat kg/dm3 1,0
17 | Khéi luong riéng (rdng) ct ném kg/m? 650 kg/m?

3.2. Phén tich lwa chon két ciu va - Néing suat may dat 0,3 ha'h

nguyén ly hoat djng ciia miu may - Chicu rong luong dao < 1,1 m

3.2.1. Yéu cau ky thudt ciia may thu hogch - Phén ly dugc dat bam vao ci.

cii ném - Giam thiéu hu héng cu trong qua

May thu hoach ném phéai dap tng trinh thu hoach.

duogc cac yéu cau k¥ thuat chu yéu sau:
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- Phai dao duogc toan bo 16p dat chia
16p cu va khong bi sot cu

- C6 chu tao gon nhe, chic chin, dé
su dung, an toan va gia thanh hop ly.

- May lién hop duogc véi may kéo cod
cong sudt tir 24 — 50 HP.

- Cti ném sau khi thu hoach duoc dua
vao thung chura.
3.2.2. Két qud lwa chen nguyén ly may thu

hoach cii ném trén dat cat

Dbi voi may thu hoach ct ném trén
dat cat, qua qua trinh nghién ctu thuc
nghiém, phan tich nguyén ly va diéu kién
canh tac ct ném. Dé tang kha nang phén ly
dat, chiing t6i chon nguyén 1y may thu hoach
cti ném 1a nguyén 1y bo phan dao ludi phang
phdi hop voi 2 cdp sang 1a sang roto va sang
lac sang roto, ngoai ra do dac tinh dét cat min
nhe do 4m thép nén can thiét c6 bo phén roto
gat dat dé thu vo duoc dat va ci vao ludi dao,

so d6 nguyén 1y nhu hinh 1.

Hinh 1. So d6 nguyén 1y lién hop may thu hoach cii ném trén dét cat.

1. Thung chtra cu; 2. Sang lic; 3. Thanh treo dang; 4. Co c4u léch tam; 5. Sang roto;

6. Luoi dao; 7. BO truyén xich; 8. Roto gat dat; 9. Hop giam tde; 10. Khép ndi cacdang; 11.

Truc thu cong suit; 12. Co ciu treo; 13. May kéo.

Nguyén ly hoat dong cua lién hop
may nhu sau: khi may lam viéc, may kéo di
chuyén vé phia truéc, hé thdng treo duoc
diéu khién dé ludi cat cit siu vao 16p dat.
Ban dau, dat va ném duoc ludi dao x6i va
duoc 16 to hd trg dua 1én di qua sang roto.

Liuc nay, sang roto c6 nhiém vu phan ly mot
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phan va chuyén dat dén cép sang thu 2 1a
sang lac. Tai day, sang lac tiép tuc phan ly
hoan toan phan dit con lai va thu gom cii
ném vao bg phén chua.

a. Tinh chen két cdu bé phdn lwéi dao va
cong sudt dao

Mot sO nghién cuu chi ra rang, luc
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can dao tang khi gbc nghiéng ludi dao ting
[5]. Luc can dao ciing anh huong boi toe do
tién ctia may [6, 7]. Cac nghién ctru ciing dé
Xuét réng dé gidm luc dao, tang hi¢u sut cat
dat va ting kha nang pha v& dat ban dau khi
dao thi goc dao khoang 30° [8]. McKyes va
cs. (1984) [14] ciing d3 két luan ring, ting
gbc dao (goc nghiéng ludi dao) co thé pha
v dat tot hon. Luc can ddo ciing anh hudng

boi hinh dang cta ludi dao [15], két qua cho

thdy, hinh dang ludi dao dang chir V cho luc
can dao thap nht. Dang ludi dao hinh chit V
cling dugc Khambe va cs. (2013)[16] nghién
ctru trong may thu hoach toi. Két qua kiém
tra, cac may kéo Kubota c6 khoang céch
thuc gifta hai banh xe tdi da 1,1m.

Duya trén nhitng co sé trén, nghién
clru da lita chon ludi dao dang chir V. Két

chu ludi dao nhu hinh 2.

Hinh 2. So dd céu tao ludi dao

Qua khao sat cho thdy bé rong phan
b ct ném khong 16n hon 1020 mm va chiéu
sdu phan bd cu khong qua 80 mm. Tuy
nhién, trong qua trinh cit 16p dat xung quanh
chum ct ném dé dam bao khong sot cu, trong
khi khoang céach gifta 2 chum cu la 20 mm
thi ludi ddo v6i canh sic phai gdbm nhiéu ludi
chit V dé cat hét phan dat chira ca va giam
luc can tac dung 1€n ludi dao.

Theo cong thic cua Vién si V.P.
Goriatskin [11], luc can kéo 1én may duogc

tinh bang;
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P={fG +kabn +eabnv> =5x10x 12,5x 8
=5.000 (N)

* Xac dinh goc nang dat a:

Géc nang dat o cang 16n thi luc can
kéo cang ting, nhung cling lam tang kha
nang toi v dat. Cac két qua nghién ctru vé
ludi dao phiang déu xac dinh gi6i han hop 1y
cua goc a trong cac may thu hoach cay co6 cu
1a 13 + 30° [8, 13]. Tuy nhién v&i dat trong
ném 1a dat cat va dat thit nhe nén trong

truong hop ciia may dao ném, chon o = 20°
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b. Tinh toan va thiét ké sang réto va cong suit sang ro to

So d6 cau tao va két cau sang ro to nhu hinh 3

Hinh 3. Hinh anh 3D sang roto

1. Truc dia xich bi dong; 2. Gbi d; 3. Co chu cang xich; 4. Sang;
5. Truc dia xich chu dong.

Tinh cdng sudt tiéu thu cia sang Trong d6: a — Do sau 16p dao (0,1 m); b —
Tong khi luong cua sang gom: B& rong lam viéc cua ludi dao (1,0 m);
Khdi luong cua dia xich + khéi lugng xich Vsang — Van tbe sang (0,92 m/s); vmay — Vén
+ khéi lwong thanh + khéi luong dat dao téc may kéo (0,83 m/s)
trén sang. m gt dao = 1000,0 x 0,1 %
O dat co két cau tot khdi luong thé 1,0 x 0,92 x 0,83 = 76,36 kg
tich tir 1,1 — 1,3 (tin/m?). O day dét trong = Tong khoi luong clia sang: Miéng =

ném thuc té 1a dat cat ty nhién, c6 tron thém 15,68 + 13,68 + 50 + 76,36 = 155,72 kg
mot phﬁn nho rom ra hoai muc nén chon Luc tic dung 1én sang: P = myéng X g
khéi lugng thé tich 13 1,0 (tin/m?).

m gétdao = 1,0 X @ X b X Vgang ¥

Vmay
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Trong d6: P — Luc tac dung lén sang, N;
Miéng — Tong khdi luong cua sang, kg;
g — Gia toc trong truong (9,81 m/s?)

Piéng = 155,72 x 9,81 = 1527,6 N

Cong suit tiéu thy ctia sang roto: Neing
=P X vang = 1527,6 x 0,92 = 1,405 kW
c. Tinh toan thiét ké sang lic va cong suit
sang lic

Chon bé mit 1am viéc cua sang la mat
luéi sang dan bang soi kim loai kich thudc
mat sang 4 mm dé ph hop véi kich thude
dat cat va ct ném.

Chiéu dai (L) sang dugc chon sao
cho sang lic c6 thé hing duoc hét san
pham cua roto nén chon L = 1100 mm.
Chiéu rong (B) cua sang dugc chon 13 B = 500
mm. Theo két qua nghién ctru thuc nghiém cho
thdy, voi 03 d6 am cat 10, 15,20 %, voi bién

II J.

do sang e = 50 mm, tan s6 lic = 150
lan/phut [17] cho thay chiéu dai 1am viéc ciia
sang 500 mm dam bao kha ning phan ly hét
dat. So d6 cdu tao va két cAu sang lic nhu
hinh 4.

Tinh cong sudt can thiét cia sang

U
-

lac

Cong suit cua sang duoc tinh theo
cong thic:
N = Ny+Np+N3 K = 0,1+0,1240,156 25 =

n 0,9
1,05 kW

Trong do: N; - Cong suit tao dong nang cho
sang chuyén dong, kW; N, - Cong suét dé
khéc phuc luc ma sat gira vat li€u véi bé mat
sang, kW; N, - Cong suét thang luc ma sat
tai co cau léch tam, kW; n - HE $6 cong co
ich; K - Hé s6 an toan, thuong k=1,5 +2,5.

I S

Hinh 4. Két cdu khung luéi sang lic

1. Co céu tryc 1éch tim; 2. Thanh truyén; 3. Khung sang; 4. Mit sang; 5. Thanh treo dung;
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6.Chdt lién két khung véi thanh truyén; 7. Truc léch tam.

Vé6i may kéo co cong suat 24 HP thi
luc kéo hiéu dung tai moc kéo khi lién hop

may chay voi toe do 3 km/h (s6 3) la:

Nk _24X0,736X1000%x3600

v 5x1000

12718 (N)

Tuy nhién trong qud trinh hoat dong

Fx=

cua lién hop may thi may kéo s€ bi giam di
mot phe‘in luc kéo boi chi phi do hién tugng
truot cua banh khi co tai. Do doé, luc kéo thuc
té F ctia may la:

F=Fc- EF (N)

Trong d6: Fi 1a luc kéo hi€u dung ctia may
(N); & 1a do truot cia may kéo khi lam viéce,
phu thudc vao loai dat va do 4m ctia dét khi

thu hoach, £E=5 - 15 (%), chon £ = 15%

i [
i
|i=
i
e | -
|.|II
rn i
1 - ipEmE
b X
i is i

Luc kéo thuc té cia may kéo khi 1am
viéc la (véi do truot & 1a 15%):

F =Fi - &EFe=12718 - 0,15 x 12718
=10810 (N)

Tacé: F>P

Nhu véy, véi may kéo cong sut 24
HP dugc dung dé lién két voi may thu hoach
ném cé bé rong lam viéc B = 1000 mm la
hop ly.
d. So' @6 truyén dong va két qua tinh toan
dong hoc cac chi tiét

Dua vao cac bude tinh toan cua Chét
va Uyén (2006) [18], cac két qua tinh toan
cong sudt truc va toc do quay o trén, so do

hé din dong may nhu hinh 5.

e s

Hinh 5. So d6 truyén dong ciia may thu hoach ném
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1. Sang roto, 2. Hop giam tdc, 3.Banh léch tAm, 4. Thanh truyén, 5. Sang lic, 6,7,9,10.

Xich truyén dong, 8. Banh rang, 11. Tryc thu cong suit may kéo.

L. Truc so cp hop giam tbc, II. Truc thir cdp hop giam tbc, II1. Truc banh ring, IV. Truc bi

dong sang roto, V. Truc cuén, VI. Truc chu dong sang roto, VII. Truc banh léch tam

Céan ctr vao cong suat tryc, toc do truc, momem xoan tai cac truc dugc thé hi¢n trong

bang 2.

Bdng 2 Thdng 6 trén cac truc

Thong | Truc | Truc | Truc Il | Truc | Truc True I Truc | Truc | Truc | Truc
. ruc
SO Ia Ib III VvV VI IV | VI VII
Ty s6
. 3,1 1,0 1,0 ~2,0 ~2,0 1,0 1,7
truyén

P (W) | 3,18 | 3.1 3,1 | 1,58

1,62 3,1 1,64 | 1,64 | 1,64 | 1,05

N (v/ph) | 540 | 175 175 | 175

88 175 88 88 88 150

M 5623 | 16917 | 16917
(N.mm) 9 1 1

86222

1758 | 16604 | 1779 | 1779 | 1779 | 6685
07 0 77 77 77 0

3.3. Khio nghiém miu may

Mau méay dugc khao nghiém tai
canh déng tréng ném tai xa Pién Loc, thi
xd Phong Dién, thanh phé Hué tir ngay
25/6 — 28/6/2021. May duoc lién ké véi
may kéo KUBOTA L5018VN. Po am dét

~10%, khao nghiém gdm hai cong doan:

NS

khao nghiém dao khong ném (vi tri ném da
thu hoach dé danh gia kha nang dao va
phan ly dat; khao nghiém cé ném cu dé

danh gia kha nang lam viéc cia mau may.

Dudi day 1a mot sé hinh anh khao nghiém
(hinh 6).

Hinh 6. Hinh anh may dang khao nghiém trén canh dong ném tai Dién Loc
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Két qua thir nghiém céac toc do tién
cua may kéo (0,9 m/s; 1,1 m/s va 1,3m/s) va
hai cip truyén cua truc thu cong suat. Két
qua khdo nghiém mau mdy thu hoach cu
ném:

- Vé kha nang 1am viéc: LHM lam
viéc 6n dinh, cic co céu, bd phan lam viéc
tét. BO phan dao da dao va dua dét vao sang
roto nhd sy hd tro clia roto gat dat, sang roto

hoat dong tot nho co cau cang xich va sang

- M4y lam viéc hiéu qua v6i dat c6 do
am dudi 10%, luéng ném it 1an tap chit nhu
vo hau, phan kho...

- LHM di chuyén kha d& dang trén
canh dong ném, hé thong lién két treo cing
virng, khong rung lic. Hé thong truyén dong
tir truc thu cong suat may kéo lam viéc on
dinh, khong gy tiéng on.

Két qua danh gia may thu hoach cu

ném qua mot sO thong s6 chinh thé hién trén

lic lam viéc 6n dinh, dua duoc ct ném dén bang 3.
thung chtra.
Bang 3. Tong hop mot sé thong s6 k¥ thuat co ban ctia may thu hoach cti ném

TT Théng so Théng sb

1 Ning suat mdy, ha/h 0,3

2 |Van toc lam viéc trung binh , km/h <3,0

3 |Bé rong ludng dao, m 1,0

A Toc do lam viée cia sang roto, (km/h)/téc do 3.3/88

quay cua sang roto, (vg/ph)
5 Bfén d6 lac (mm)/tan so lac cua sang lic 50/150
(lan/phut)

6 D¢ am dat khi lam viéc, % <15

7 [Hiéu suat dao %, <96

8 [Hiéu suat phan ly dat, % <96

9 Murc d0 hu hai cu, % <2

10 [Toc do truc thu cong suat, vg/ph 540

11 |Lién két voi may kéo Treo/ntra treo

12 [Nguon dong luc May kéo Kubota 24-50 HP
13 |Pham vi lam vi¢c cia may Thu hoach ném trén dat cat
14 Dung tich thung chura cu, lit 50
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15 [Kich thudc bao (riéng may dao), mm

DxRxC =2030x1400x730

16 [Trong lugng may, kg

155

Tuy nhién, van con mot s6 nhuoc
diém nhu: may 1am viéc khong hiéu qua khi
d6 am dat qué cao (>15%), khé 1am sach cu
ném khi dat nhiu co rac va nhiéu tap chat
nhu vo hau, ré cay.

Bo truyén dong xich ciia sang roto
hay bi ket do cat lot vao b truyén lam cang
xich, can b sung co cdu cing xich, vi vay
d3 b sung co cau cang xich va hop bao vé

xich.

Hinh v€ 3D cua may

- Péi v6i mot sb thira dat tréng ném,
c6 chiéu cao ludng trong cao, may kéo c6 thé
pha v& ludng khi thu hoach. Vi vay, c¢6 thé
nghién cuu tht nghiém mo6 hinh may thu
hoach ném tu hanh.

Trén co s& nhitng wu nhuge diém
trén, nghién ctru nay dé xuit nguyén ly va

cAu tao may thu hoach cti ném nhu hinh 7.

Hinh anh may sau khi ché tao

Hinh 7. Ban v& 3D may thu hoach ct ném trén dét cat.

1. Sang lac; 2. Banh tua déng; 3. H¢ thanh treo may; 4. Khung may; 5. Tay lac; 6. Ludi

dao; 7. Truc cudn; 8. Hop giam tdc; 9. BO truyén banh rang; 10. B truyén xich; 11. Co cu

cang xich; 12. Sang r6 to; 13. Thanh truyén; 14. Thung chua.

4. KET LUAN

- P nghién ctru thuc nghiém va dé xuat
duoc nguyén ly may thu hoach cu ném trén
dat cat. May c6 dac diém lam viéc phu hop
voi dac diém canh tac ném trén dat cat tai
thanh ph6 Hué.

- ba thtr nghiém thu hoach ném trén dat
cat, két qua cho théy: b phan dao lam viéc
tét, pha vo dat va dua duoc dét1én sang roto,
sang roto phan ly duoc 50% luong dat va
sang lic tiép tuc phan ly dat dam bao d6 sach
cho ném dat 96%. Nang sudt thu hoach cao

172 TAP CHi CONG NGHIEP NONG THON SO 58



KHOA HOC - CONG NGHE

hon rat nhiéu 1an thu hoach thu cong (theo
tinh toan ly thuyét, gap 192 lan). May c6 két
céu phu hop véi dic tinh canh tic ném trén
dat cat tring ven bién. May c6 do bén hop
ly, cc chi tiét may rat phd thong vi vay dé
thay thé, stra chita khi hong may.

Két qua cho thiy, mau may d lam viéc
6n dinh, kha nang dao va ty 16 hong cu thép,
d6 sach cat dat yéu cau. May lién két d& dang
v6i cac may kéo Kubota cé dai cong sudt tir
24 — 50 HP.

Tuy nhién, mau may van con tdn tai mot
sb6 nhuoc diém sau:

- Hé théng truyén dong xich nhanh mon,
do tiép xuc truc tiép véi cat;

- Khong hi¢u qua khi thu hoach véi do
am dat trén 15%;

- Bé rong ludng dao phi hop can dudi
Im, vi tit ca cac may kéo c& trung hién nay
c6 chiéu rong co s ca trude va sau déu nho
hon 1,1m.

- B6i voi mot sb rudng trong ném, cd
chidu cao ludng trong cao, may kéo cé thé
pha v& lubng khi thu hoach. Vi vay, c6 thé
nghién ctou thtr nghiém moé hinh may thu
hoach ném tu hanh.

Mic di, miu may chi méi & giai doan
thir nghiém, may chi lam viéc hi¢u qua trong
nhimg diéu kién canh tic va k§ thuat phu
hop. Du véy, két qua nghién ctru nay da lam
tién dé cho cac nghién ctru tiép theo, dé dong
bd co gidi hoa san xudt ném tai cac dia ban
trong ném trén dat cat ven bién tai thanh phd
Hué hodc cac dia phuong khac co dic tinh
canh tac cdy ném tuong tu.

DPé xudt diéu kién ap dung: May thu
hoach cii ném phat huy tic dung trong diéu
kién ném duoc tréng trén dat cat ven bién,
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rudng ném co6 do am dat dudi 15%, chiéu
rong ludng trong dudi 1,0m, chiéu cao luéng
dudi 0,4m, cay ném da dén ky thu hoach cu
(14 da kho). May thich hop cho céc vung
tréng ném trén déat cat ven bién tai huyén
Phong Pién va huyén Quang Dién, tinh
Thira Thién Hué, va mot sé vung trong ném
trén dat cat tai Hai Lang, Quang Tri.
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KET QUA NGHIEN CUU HOAN THIEN HE THONG THIET BJ
NGHIEN SIEU MIN SAN XUAT THUC AN CHO ONG NGOAI
Pham Ngoc Tuyén®; Lé Vin Cuong®; Tran Nguyén Thuong!

TOM TAT

Bai bao trinh bay két qud nghién c:zu hoan thién hé thang thiét bi nghién siéu min dé
san xuat thize an thay thé phan hoa cho ong ngoai (Apis mellifera). Hé thong cd nang sudt
300 kg/gio, duoc thiét ké dong bg va tich hop mét s6 cdng doan tur déng nhue nghién, loc bui.
Thi nghiém cho thdy kich thiéc hat < 0,4 mm & téi wu cho kha nang thu nhén cia dan ong.
Két qua &ap dung hé thong da cho thdy hiéu quda rd rét vé toc dé sir dung thize an, nang suat
mat va kha nang phét trién dan ong trong diéu kién khan hiém phdn hoa ty nhién.

Tur khoéa: nghién siéu min, thirc dn bé sung, ong myt, kich thuedc hat, day chuyén san xut.

DEVELOPMENT OF ULTRA-FINE GRINDING EQUIPMENT SYSTEM
FOR PRODUCING POLLEN SUBSTITUTE FEED FOR HONEY BEES

ABSTRACT

This paper presents the results of developing an ultra-fine grinding equipment system
to produce pollen substitute feed for Apis mellifera. The system has a capacity of 300 kg/h,
featuring automated modules such as grinding and dust filtration. Experiments demonstrated
that a particle size of < 0.4 mm was optimal for honey bee consumption. Field application
indicated increased feed intake rates, improved honey yield, and better colony devel opment
during periods of natural pollen scarcity.

Keywords: ultra-fine grinding, supplementary feed, honey bees, particle size, production
line.

DAT VAN DE

Viét Nam la mot nudc nhiét déi c6 tham
thuc vat, nguén hoa phong phu, cac san
pham ong duoc coi 1a chat bd cho strc khoé
con ngudi, 13 tién d& cho nghé nudi ong.
Nubi ong ldy mat 1 nghé da c6 tir 1au ¢ nhiéu
dia phuong trén ca nudc, tao ra cong an viéc
lam, dem lai hiéu qua kinh té cao dong thoi
g6p phan ting ning sudt, san luong cho ciy
trong thong qua viéc thu phan, bao vé moi
truong. Thong ké tir B Cong thuong nam
2023 cho thdy san lugng mat ong Viét Nam

'Vién Co dién nong nghiép va Cong nghé sau thu hoach
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hang nam khoang 64.000 tin, xuat khau dat
54.000 tan; trong d6, chu yéu 1a mat 14 (trén
70%) dugc tur hai loai cay cao su (Hevea
brasiliensis) va cdy keo lai. Tuy nhién, cac
ving trong cdy keo va cdy cao su khong co
ngudn phan trong thoi gian dai (cac thang 6,
7,8, 11, 12, 1, 2, 3 khan hiém nguén phén
hoa) nén ngudi nudi ong phai cho ong an
thirc an thay thé phdn hoa nham duy tri dan
ong dé khai thac mat.

Vi khoang 1 triéu dan ong ngoai, hang
nim nudc ta ude tinh can khoang 20.000 -
25.000 tan thtc 4n thay thé phan hoa.
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Nghién ctu cia TS. Truong Anh Tuin
(2018) cho thay viéc s dung thirc an bo
sung s& gitp nguoi nudi ong khong phai di
chuyén dan trong giai doan khong cé ngudn
phan, ddng thoi mang lai hiéu qua cao trong
viéc giup ong chua dé trimg nhiéu hon, ting
luong con non trong dan, duy tri duoc thé
dan trong thoi gian dai va niang suat mat tang
1én.

Thirc an bd sung thay thé cho phan hoa
hién nay duoc sir dung ¢ hai dang: phan hoa
nguyen chat hodc thirc an tong hop vai thanh
phan phan cha yéu 1a phan hoa, bot dau
nanh, dudng, dugc ngudi nudi ong phdi tron
bang phuong phap thu cong theo cac ty 18
khac nhau tly vao muc dich va nhu cau sir
dung. Tuy nhién, viéc str dung thirc an tong
hop thay thé phdn hoa con nhiéu han ché nhu
kich thudc hat nguyén liéu to khong phu hop
khién ong khé an gay lang phi, nguy co 6
nh1em mai truong to ong; thoi gian st dung
ngan do nhiém nam moc trong qua trinh ché
bién va luu trir. Dé giai quyét nhiing ton tai
trén, ching toi dd tién hanh nghién ctu
“Hoan thién hé thong thiét bi san xuét thirc
an cho ong ngoai (Apis mellifera)” nang
suét 300 kg/gio voi muc tiéu co day chuyen
san xuat dong bo diéu khién ty dong mot sb
cong doan, kich thudc hat nguyén li€u sau
khi nghién pht hop véi kha nang thu nhan
thirc dn ctia ong, kéo dai thoi gian bao quan,
nang cao chat luong thirc an va tir d6 ning
cao nang sudt va chat luong dan ong, dem lai
hiéu qua kinh t& cho ngudi nudi ong.

I. MUC TIEU, NOI DUNG VA
PHUONG PHAP NGHIEN CUU
1. Muc tiéu
*[ Muc tiéu chung:

Hoan thién hé thong thiét bi san xuat
thire an cho ong ngoai (Apis melllfera) nang
sudt 300 kg/glo dap g duoc yéu ciu cong
nghé thay thé phan hoa, thich hop kha ning
thu nhan thire dn cua ong, tranh lang phi, han
ché 6 nhiém moéi truong nudi ong;
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*| Muc tiéu cu thé:

Hoan thién hé thong thiét bi san xuat
thirc an cho ong ngoai (Apis mellifera)
nang suit 300 kg/gio gdm:

+ Hoan thién thiét ké, ché tao, lap dat hé

thong thiét bi san xuét thirc an cho ong

nang sut 300kg/ gio tur khau nguyén 11eu
dau vao dén ra san pham cudi cing gom
1- Vit tai cap lidu vao may nghién:
2- Méy nghién siéu min;
3- Hé thong cylone thu san phdm
sau nghién;
4- Hé thdng hit loc bui va giir bui
tu dong;
5- Sang rung phéan loai;
6- May tron tryc ngang;
7- Gau tai ldy liéu tir may tron 1én
thung chtra cho dong bao.

+ Nghién ctru kich thude hat thue an phu

hop v6i ong ngoai.
2. N0oi dung nghién ciru

1. Thiét ké hoan thién hé théng day
chuyén thiét bi san xudt thirc an cho ong
nang suat 300 kg/gio.

2. Ché tao, lap dat hoan chinh day chuyen
thiét bi san xuat thirc dn cho ong nang sudt
300 kg/gio.

3. San xuat thir nghiém trén day chuyén
thiét bi san xuat thirc dn cho ong ning sut
300 kg/gio.

4. Nghién ctru anh hudng kich thudc hat
thirc an phu hop voi kha nang su dung thue
an cua dan ong ngoai.

3. Phuong phap nghién ctru

3.1. Péi twong nghién ciru

Péi twong nghién ciru ciia dé tai 1a nghién
ctru hoan thiét ké day chuyén thiét bi san
xudt thire an cho ong nang suét 300 kg/ gid.

- Quy trinh cong nghé san xuét thirc an
cho ong tur khau nguyen lidu dau vao dén ra
san pham cubi ciing gdm céc cong doan sau:
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Can dinh lugng theo ty 1¢ da dinh — Vit
tai cap liéu vao may nghién — Nghién min —
Cyclon thu bot — Sang phén loai bot nghién
— Phdi tron — Gau tai dua san pham 1én
thung chira — Cén déng bao san phdm .

3.2. Phwong phap nghién criru

Trong nghién ctru da st dung cac phuong
phap sau:

- Phuong phap diéu tra, khao sat cac tinh,
dia phuong c6 san lugng nudi ong 16n va st
ly thong tin thu dugc ;

- Phuong phép chuyén gia dé lua chon
nguyén ly, két cu cac may, nhit 13 nguyén
ly két cdu may nghién siéu min;

- Phuong phap thi nghiém:

+ Phuong phap do cong suat khong tai va
c6 tai cua céc thiét bi chinh bang thiét bi do
cong suat chuyén dung nhu thiét bi do cong
sudt van nang MW-3500, thiét bi do toc do
vong quay;

+ Phuong phap do, xac dinh nang sudt ctia
c4c may: nghién, sang phan loai

Ning suat cia may tinh theo cong thirc:

m
Q = 3.600 * T‘

Trong do: Q - 14 nang suat ciia may, T/h;

my - Khéi lugng san phim cac loai hing
tai cua ra cua may ép vién, kg;
t - Thoi gian ldy mau, s.

+ Phuong phap danh gia chat luong bot
sau nghién va sau phan loai bang cac ludi
sang k¥ thuat chuyén dung. Ttrc 14y mau bot
sau khi nghién va sau khi sang phan loai dua
vao ludi sang ky thuat chuyén dung, dung
thi cong dé sang tach hét nhimng hat lot qua
dugc ludi sang, sau dé can khéi luong bot
qua sang va khdi luong bot trén sang, qua do
danh gid dugc do nhé cua bot sau nghién va
sau sang cling nhu kha nang phan loai cta
sang.

+ Cac phuong phap st ly s lidu thi
nghiém thu duogc.

+ Phuong phép bd tri thi nghiém nghién

ctru kich thudce hat phu hop nhu sau:
Céac hat nguyén lidu trong thirc n bd
sung (bang 1) sau khi nghién duoc dua
qua céc sang c6 kich thudc khac nhau (tir
0,2 mm dén 0,5mm) nhu bang 2 dudi
day:

Bang 1. Bé tri thi nghiém nghién cizu kich thuéc hat nguyén liéu ph hop

Cong thirc CT1 CT2 CT3 CT4
Sé dan ong/16 thi nghiém 20 20 20 20
S 1an lap lai 3 3 3 3
Kich thude hat nguyén li¢u ®0,2 mm ®0,3 mm ®0,4 mm ®0,5 mm

Chi tiéu theo doi

Tbe do st dung thirc an, san lugng mat thu dugc, va

chét lugng mat

Ghi chu: Céc kich thudc ndy phu hop véi kich thudc hat thize an theo nghién cizu cua
Smith E.W (2000) ¢ Australia kich thugc hat thizc an <500 um.

Thi nghiém duoc tién hanh trong thoi gian
chinh vu khai thac mat keo (thang 8/2021),
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tlr ngay dau tién ctia chu ky quay mat (dan
ong sau khi da dugc quay mat chu ky trudce)
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tai Trai Ong cua Trung tdm Nghién ctru Ong
dat tai Ba Vi, Ha Noi. Mdi cong thic thi
nghiém s€ dugc thir nghiém trén 20 dan ong
déng déu tudi chua, sb cau, ché do cham soc,
nudi dudng, phong bénh, dong déu vé cac
chit dinh dudng khac. Thirc an ding lam thi
nghiém duogc phéi tron thuc an theo cong
thire da dugc nghién cuu cua TS. Truong
Anh Tuén dé tai cap B6 —Nghién cizu san
xudt thirc an thay thé phdn hoa cho ong
ngogi (Apis mellifera)”. Mdi dan ong sé&
duogc cho luong thire dn bd sung 1a 1 kg thirc
an. Tién hanh theo di thi nghiém trong sudt
qué trinh dén khi quay mat (khoang 8 ngay).
Céc chi tiéu theo dai gdm c6: téc do st dung

thirc an ctuia dan ong va san lugng mat, chét
lugng mat (ham lugng nudce, duong glucose,
fructose..) sau 1 vong quay. Thi nghi¢m
duoc lap lai 3 lan.

II. KET QUA VA THAO LUAN

2.1 Hoan thién thiét ké day chuyén sian

xuit thirc in cho ong ngoai niing suit 300

kg/gio

2.1.1 Thiét ké tong thé day chuyén sin xuat

thszc @n cho ong ndng sudt 300 kg/ gio.

Sau qua trinh nghién ciru, dé tai da

lwa chon so d6 nguyén ly hoat dong ctia
day chuyén thiét bi san xuét thirc an cho
ong nhu sau:

DY CHUYEN SN KUAT
THUIT M [l s

NG SUET J00KS/H

I\

tl

Hinh 1: So' do day chuyén thiét bi san xudt thizc an cho Ong nang sudt 300 kg/gio
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Trén co sé lya chon dugc so nguyén
ly hoat dong ctia day chuyén thiét bi san
xut thirc an cho ong, Dé tai da tinh toan
hoan thién thiét ké tong thé day chuyén
san xuat thoc an cho ong ning suét
300kg/ gio voi cac thiét bi may moc
chinh nhu sau:

1- Vit tai cap liéu vao may nghién.
2- May nghién min.
3- Cyclon thu san pham vé6i Quat ly tim
cao ap
4- Van chan khi cép liéu vao sang phan
loai.
5- Sang phén loai ning suat 300kg/h.
6- Cua truot cép liéu vao may tron.
7- May tron ngang nang suat 150kg/mé.
8- Gau tai cAp san pham 1én thiung chira.
9- Thung chira san pham.
Heé thong thiét bi san xuét thic an cho ong
duogc thiét ké dong bo, hoat dong lién hoan
va duoc diéu khién tu dong mot ) cong

doan nhu nghién, hat bui giti bui tu dong.

2.1.2 Thiét ké chi tiét cac may moc thiét by
trong day chuyén sin xudt thac dn cho
ong nang sudt 300 kg/gie.

Qua qua trinh nghién ctru, véi kich thudce
hat nguyén liéu sau khi nghién < 4mm dan
ong st dung thirc an tét, ngudn thirc an bod
xung khi ngudn phan hoa ngoai tu nhién thap
da giup cho dan ong 6n dinh va phat trién tot
hon, nang suat mat cao hon khong chi trong
thoi gian st dung thirc n ma ké ca qua trinh
phat trién ciia dan ong khi khong con sir
dung thtc an bo sung thay thé phan hoa (khi
ngudn thirc an ty nhién bén ngoai day du).
Véi kich thudc hat sau khi nghién > S5mm thi

TAP CHi CONG NGHIEP NONG THON SO 58

ong hau nhu Ong khong st dung cho nén anh
huong dén ning suat thu mat ciing nhu qua
trinh sinh truong va phat trién cia dan ong.
Do vay, Pé tai da nghién ctru hoan thién
thiét ké tong thé va chi tiét timg may moc
thiét bi trong ddy chuyén thiét bi san xut
thirc an cho ong nang suit 300 kg/gid voi
yéu cau diéu khién tu dong qué trinh nghién,
qua trinh gidl bui, phai dam bao hiéu suit
nghién, chi phi nang luong thip va két ciu
may bén vimng tang thoi gian va hiéu qua st
dung may. Cac may co cac thong sb k¥ thuat
sau:
1- Vit tai cp liéu cho may nghién:
+ Ning suét: 200 — 1000 kg/gio (Diéu
chinh duoc nang suét cip liéu bang
bién tan)
+ Cong suat dong co 3 pha
380V/50Hz/1,5kW;
2- May nghién min ning suat 300kg/h:
+ Nang suat: 300 - 400 kg/gio;
+ Kich thudc budng nghién: Puong
kinh x bé diy = 610 x 210 mm;
+ Cong suat dong co : 3 pha
380V/50Hz/22kW;
+ Tbc d6 roto nghién: 4.200 v/ph; -
Van tdc dau baa: 110 m/s;
3- Cyclon thu san pham véi Quat ly tim
cao ap:
+ Kich thudc: D x H =400 x 1.050
mm; S6 luong tai loc bui: 4 thi;
+ Luu lugng gi6: 1.500 — 1.600 m3 /h
; Cot ap: 550 — 600 mmH2;
+ Cong suit dong co: 3 pha
380V/50Hz/5,5kW.
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4- Van chan khi cép lidu vao sang phan
loai:
+ Kich thuée: D x H = 400 x 1.050
mm;
+ Cong suit dong co: 3 pha
380V/50Hz/1,1kW.

5- Sang phan loai
+ Nang suat: 300kg/h:
+ Cong suit dong co: 3 pha
380V/50Hz/1,5kW.

6- May tron ngang
+ Nang suat: 150kg/ mé; 20 ph/mé;
+ Cong suit dong co: 3 pha
380V/50Hz/3kW.

7- Gau tai cap san pham 1én thing chira
thanh pham:
+ Nang suat: 150kg/ mé; 20 ph/mé;
+ Cong suit dong co: 3 pha
380V/50Hz/1,5kW.

2.2 Ché tao, lip dit hoan chinh day
chuyén sin xuét thirc in cho ong niing
suit 300 kg/gio.

Tir thiét ké tong thé va thiét ké chi tiét
hé théng thiét bi san xudt thire an cho ong
nang xuat 300 kg/gid, di tién hanh ché tao
timg may moc thiét bi trong day chuyén va
chay thtr can chinh may moc trude khi dua
di lap dat.

Sau khi cac may moc thiét bi trong day
chuyén da dugc ché tao hoan thién, dé tai
tién hanh lip dat hoan chinh ddy chuyén thiét
bi san xuat thirc an cho ong theo ban v& thiét
ké tong thé. Cac may moc thiét bi duge lip
dat ding vi tri thiét ké theo yéu cau trong day
chuyén.

Lap dat ta dién diéu khién trung tim va
lip hé thong dién dong luc va dién diéu
khién dén tit ca cac may moc thiét bi trong

day chuyén.

Hinh 2: Ldap ddt day chuyén thiét bi san xuat thirc an cho Ong nang sudt 300 kg/gio;
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Hinh 3: DAy chuyén thiét bi san xudt thirc dn cho Ong nang suat 300 kg/gio;
2.3 San xuit thir nghiém trén diy chuyén thiét bi san xuét thirc iin cho ong ning suit
300 kg/gio.
2.3.1 So’ d6 quy trinh s@n xudt thiec dn cho

Kiém tra chat lugng nguyén liéu
san xuat thirc dn cho ong

I

Rang chin, béc vo nguyén liéu

|

Pinh luong nguyén liéu theo CT

]

Nghién nguyén liéu

|

Phoi trén neuvén li€u

|

Kiém tra chat luong thirc an thanh

5

]

bong gobi, bao quan

|

Cho dan ong an

Hinh 4: So d6 quy trinh céng nghé san xuat thizc an cho ong
TAP CHi CONG NGHIEP NONG THON SO 58 181




KHOA HOC - CONG NGHE

2.3.2 Cong thirc sik dung sdn xuat thikc é@n cho ong
Bang 2: Cong thirc thur nghiém san xuat thizc gn cho ong

STT Nguyén Liéu Pon vi tinh Ty 1¢ phoi tron
(tinh cho 150 kg thirc 4n)

1 bau tuong kg 40,5
2 Khé dau kg 29

3 Phéin hoa kg 17,5
4 Bot sira kg 3

5 Duong kinh kg 59,1
6 Khodng + Vitamin kg 0,9
7 Tong kg 150

Nhdn xét: dan ong thé hién trong bang 3 duéi day cho

Sau khi san xudt thir nghiém day chuyén
san thirc an cho ong ning xuét 300kg/gio, De
tai co nhan xét sau: - Day chuyén san xuét
thirc an cho ong hoat dong 6n dinh. H¢ thong
thiét bi chay lién hoan cho ra san pham dat
yéu cau chat luong dé ra.

- Vit tai tu dong diéu chinh tdc do dé cap
liéu vao may nghién sao cho may nghién
hoat dong tdi da cong suét dong co ma khong
bi dan t6i qua tai lam ket may.

- My nghién hoat dong tét, ning suat dat
350 — 400 kg/gio, san pham sau nghién min
dat kich thudc < 0,4mm dap ung dugc yéu
cau cong nghé.

- Sang rung hoat dong hi¢u qua, da loai bod
céc hat c6 kich thudc 16n hon yéu ciu, ning
suit dat yéu cau thiét ké.

- M4y tron hoat dong tot, d6 dong déu cao
va dugc chleu dén cyc tim tang kha nang sat
khuan, nAm men va ndm mdc.

- Gau tai liéu hoat dong ém, nang suat 16n
dam bao yéu cau clia san xuat.

2.4. Nghién ctru anh hwéng kich thudéc
hat thirc an phu hop véi kha nang sir dung
thirc dn cua dan ong ngoai.

- Két qua danh gia anh huong cta kich
thudc hat thirc an sau khi nghién va sang loc
v6i kha nang st dung thtrc an bo sung cla
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thay: kich thudc hat thirc an cang nho thi toc
do ti€u thu thiec an cua dan ong cang tang
1én. Cu thé cac dan ong sir dung lwong thirc
an trung binh véi cong thac CT1 Ia
112,3g/dan/ngay, CT2 la 112,3g/dan/ngay,
CT3: 111,1g/dan/ngay va thip nhat 1a CT4:
92,3g/dan/ngay.
Qua trinh theo di cho thiy thirc dn bd
sung & cac cong thic tir CT1 dén CT3 (0,2-
0,4mm) dugc dan ong an tuong ddi nhanh

va déu (lugng thirc dn dua vao hét sau 5-7
ngay) trong khi dan ong & CT4 an cham
hon cac cong thirc khac va c6 hién tuong
mot phan thirc an khong st dung hét bi roi
xudng thanh cau ong.
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Hinh 5. Thu nghiém cac cong thirc bét thire dn bé sung véi kich thuée khac nhau

cua ong mgt (n = 60)

Bang 3. Anh huong céc thich thudc hat dén toc dé sir dung thire dn

Lwong thirc dn b6 sung dwoc siv dung (g/ngay)

Ngay theo
doi CT1 CT2 CT3 CT4
(g/ngay/dan)  (g/ngay/dan)  (g/ngay/dan) (g/ngay/dan)
Ngay 1 114,332+ 4,30 112,78a+5,43 113,00 +6,05 92,43°+9,44
Ngay 2 117,852+ 4,93 118,28 £549  119,328+6,13  97,50°+ 5,48
Ngay 3 115,802+ 6,30 115,23%+7,23 116,072+ 5,60 95,50°+ 7,84
Ngay 4 114338 +4,43 112,78+ 5,43 113,002+ 6,05 92,43+ 9,44
Ngay 5 112,152+ 5,71 113,65+ 4,54  108,45°+6,15 85,22°+9,27
Ngay 6 110,50* + 6,9 108,43*£591  107,70°+3,76 91,07+ 4,63
Ngay 7 105,078+ 6,56  104,93%+ 5,89 104,68+ 6,64  87,80°+ 8,78
Ngay 8 100,40+ 8,05 103,05+ 5,10 98,37+ 5,46 88,03°+ 4,65
TB
(g/dan/ngay) 111,30 +1,87 111,14*+2,97 110,07°+2,78 91,25+ 5,21

Ghi chi: (2P) cac so trung binh trong cting mgt hang mang chai céi khac nhau thi sai khac
nhau ¢ y nghia thong ké ¢ mirc y nghia p < 0,05

qua kinh té ta thdy nghién hat voi kich

Khong c6 su khac nhau c6 nghia vé tdc
dd tiéu thu thue an gitra 3 cong thirc CT1,

CT2 va CT3 nhung khi danh gia vé hiéu
3

thudc hat cang nhé s¢€ ti€u ton cang nhi¢u
nang lugng dan té1 chi phi san xuat cao.

Hinh 6. Thi nghiém dan ong si dung bét thize én bé sung véi kich thuréc 0,5mm — Thize dn
hat to gan ong khdng tiéu thy hét gay 1ang phi va & nhiém méi triong trong to
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2.5 Anh huéng cia Kich thwéc hat thirc dn
té6i ning sudt mit caa dan ong
Ning sudt mat 1a chi tiéu quan trong dé danh
gia chét luong dan ong ciing nhu hiéu qua cta
viée st dung thirc an bd sung. Két qua phan
tich & bang 4 cho thdy ong an thirc n bd sung
& cac cong thire CT1, CT2, CT3 cho ning suit
mat (kg/dan/vong quay) cao hon, tuong Gng tir

6,q78kg/dén; 6,72 kg/dan; 6,57 kg/dan; cao hon
han so vo1 CT4 1a 5,80 kg/dan.

Nhu vay, voi kich thudc hat thirc an tur 0,2-
0,4mm, dan ong khong chi c6 su tiéu thy thirc
an tot hon ma con cho ning sudt mat cao hon
so vo1 dan ong str dung thirc an c6 kich thuédce
la 0,5mm.

Bang 4. Anh huéng cua cac kich thudc hat thirc an khac nhau trong thirc dn bé sung

téi nang suat mdt v keo ciia dan ong (n=60)

ST Cong Ning sudt mat | Ning sudt mat | Ning suat mat Ning suit
T thite dot 1 dot 2 dot 3 mat TB
(Kg/dan) (Kg/dan) (Kg/dan) (Kg/dan)
1 CTl1 6,73a + 0,54 6,79a + 0,72 6,81a+ 0,79 6,78a + 0,37
2 CT2 6,56a + 0,39 6,81a+ 0,68 6,78a + 0,58 6,72a+ 0,38
3 CT3 6,47a+ 0,43 6,42a+ 0,56 6,82a + 0,37 6,57a+ 0,34
4 CT4 5,51b+ 0,49 5,42b + 0,50 6,47a+ 0,42 5,80b £+ 0,35

Ghi chi: (a,b) cac ss trung binh trong ciing mgt hang mang chi cai khéc nhau thi sai khéc
nhau cé y nghia thong ké ¢ mizc y nghia p < 0,05

Nhén xét:
+ Hé théng thiét bi nghién min nang suét
300kg/gid cho san pham dat chét lugng cao.
Két qua nghién ctru cho thay chat lugng hat
sau nghién dat <4mm dan ong str dung thirc
an tot. Ngudn thirc an bd xung khi ngudn
phan hoa ngoai tu nhién thdp da giup cho
dan ong sinh truong va phat trién t6t hon,
nang suat mat cao hon.
+ Chat luong san pham tang rd rét, mau sic,
mui thom déc trung cua dau tuong rang duogc
duy tri, thoi gian bado quan dugc kéo dai,
dam bao VSATTP.

KET LUAN

Da nghién ctru hoan thi¢n thiét ké, ché tao
va ldp hoan chinh day chuyén san xudt thirc
an cho ong nang suat 300 kg/gio tai Hop tac
x4 ndng nghiép va dich vu Ba Vi. Tién hanh
san xudt thir nghiém thirc an cho ong trén hé
thdng thiét bi ddy chuyén dap tmg dugc yéu
cau lép dat va yéu cau thuc té san xuét, dam
bao nang suat thiét ké va cho chat lugng san
pham dat yéu cau.
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Kich thudce cua hat thirc an sau cong doan
nghién phul hop dé san xuat thirc an cho ong
la <0,4mm. Véi kich thudc nay dan ong st
dung tét ngudn thire dn bd xung khi ngudn
phan hoa ngoai tu nhién thip da giup cho
dan ong on dinh va phat trién tot hon, ning
suat mat cao hon khong chi trong thoi gian
str dung thirc an ma ké ca qua trinh phat trién
cua dan ong khi khong con sur dung thirc an
b sung thay thé phin hoa (khi ngudn thirc
an tu nhién bén ngoai day du).
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MOT SO KET QUA NGHIEN CUU BAN BAU THIET BI THANH TRUNG

NUGC CAM EP BANG BIEN TRUGNG XUNG (PEF)
Nguyén Dirc Vinht; Bui Thi Minh Tam?; Tran Hong Thaot

TOM TAT

Cong nghé xi Iy bang dién truong xung (PEF) la mot gidi phap thay thé day hira hen
cho phuong phap thanh tring bang nhiét truyén thong, ven c6 thé 1am suy glam chat Iwang
dinh dwdong va cam quan cua nugc ép trai cay. Tuy nhién, tai Viét Nam, cac nghién cizu va
g dung céng nghé ndy con rat han ché, dac biét 1a trong viéc 1am chi cdng nghé ché tao
thiét bi. Bai bao trinh bay két qua nghién cizu ban dau vé viéc thiét ké, ché tao mgt hé thang
thiét bi PEF quy md phong thi nghiém va itng dung dé danh gia anh hurong cra cac thong so
cdng nghé dén chat lirong nigc cam sanh. Hé thong thiét bi sir dung méy phét xung MARX
thé rdn da duwoc thiét ké, md phong va ché tao thanh cong, dat dién ap dau ra 9 kV va curong
dé dién trirong 30 kV/em. Két qua thir nghiém cho thdy, khi xiz |y nuedc cam ¢ cuong dé dién
trirong 30 KV/emva thoi gian 180 us, ty 1é bdt hoat vi sinh vdt dat trén 90%. Trong 90 ngay
bao quan ¢ 4°C, chat lwong nieéc cam sau xit Iy PEF diroc duy tri on dinh vé pH, dé brix,
MaU sdic Va gidk diroc ham lurgng vitamin C tét hon mau dsi ching. Nhizng két qua nay khang
dinh tiémndang ciia cdng nghé PEF trong viéc san Xudt nieéc camthanh tring chat lirong cao,
kéo dai thoi gian bao quan ma van giir dwoc cac dac tinh ti nhién cia san pham.

Tir khoa: Dién truong xung, PEF, mdy phat xung MARX, thanh tring, thuc phdmldng,
nuacC €p trai cay, nudc ép camtuoi.

RESEARCH ON THE DESIGN OF A PULSED ELECTRIC FIELD PROCESSING
SYSTEM FOR EXPERIMENTAL SCALE FRUIT JUICE PRODUCTION

ABSTRACT

Pulsed Electric Field (PEF) technology is a promising alternative to conventional thermal
pasteurization, which can degrade the nutritional and sensory quality of fruit juice. However,
in Vietnam, research and application of this technology remain limited, particularly in
mastering the equipment manufacturing technology. This paper presents theinitial research
results on the design and fabrication of a lab-scale PEF systemand its application to evaluate
the effects of processing parameters on the quality of Sanh orange juice. The system, which
utilizes a solid-state Marx generator, was successfully designed, simulated, and fabricated,
achieving an output voltage of 9 kV and an electric field strength of 30 kv/cm. Experimental
results showed that treating the orange juice at an electric field strength of 30 kV/cm for a
treatment time of 180 usresulted in a microbial inactivation rate exceeding 90%. During 90
days of refrigerated storage (4°C), the quality of the PEF-treated juice remained stable
concerning pH, Brix, and color, and it exhibited better Vitamin C retention compared to the
untreated control sample. These findings confirm the potential of PEF technology as a viable
method for producing high-quality pasteurized orange juice, extending its shelf-life while
preserving the natural characteristics of the product.

Keywords: Pulsed electric field, PEF, MARX pulse generator, pasteurization, liquid

food, fruit juice, orange juice.

Vién Co dién nong nghiép va Cong nghé sau thu hoach
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I. PAT VAN PE

Nhu cau cia ngudi tiéu ding ddi voi
cac thuc phém an toan, tién loi nhung van
gitr duwoc huong vi, mau sdc va gia tri dinh
dudng tu nhién ngay cang tang cao. Nudc ép
trai cdy, dac bi¢t la nudc cam, rat duoc wa
thich do huong vi doc dao va chua nhiéu
thanh phan dinh dudng tét cho sirc khoe.
Tuy nhién, nudc ép trai cdy tuoi rit d& bi hu
hong do sy phat trién cta vi sinh vat va hoat
dong cua enzyme, doi hoi phai cé cac bién
phap xir ly dé kéo dai thoi gian sir dung.

Céac cong nghé dd c6 khong thé dap
g dugc nhirng yéu cau ndy, chiang han nhu
thanh trung béng nhi¢t, mdc du hi¢u qua
trong viéc ti€u di¢t vi sinh vat nhung lai gay
ra nhiéu tic dong tiéu cuc khong mong
mubn. Viéc st dung nhiét do cao trong thoi
gian dai c6 thé lam bién d6i mau sic, huong
vi, va dac biét 1 1am suy giam dang ké ham
luong cac chat dinh dudng nhay cam voi
nhiét nhu vitamin va cac hop chat chéng OXy
hoa, lam giam gia tri cua thanh pham Diéu
nay thuc day viéc tim kiém va phat trién cac
cong ngh¢ xur ly khong nhiét, trong do6 cong
nghé xu ly bang dién truong xung (Pulsed
Electric Field - PEF) ndi 1én nhu mot giai
phap day hira hen.

PEF la qua trinh 4p dung céc xung dién
ap cao trong thoi gian rat ngin (micro gidy
dén mili gidy) tao ra dién trudng manh
(thuong tr 10-50 kV/cm) tac dong 1én thuc
pham 16ng hodc nira 1ong dit giita hai dién
cuc (Barsotti va cs, 1999; Korolczuk va cs,
2006). Co ché chinh cta PEF 14 giy ra hién
tugng dién xuyén mang (electroporation),
lam thung mang té bao vi sinh vat, tir d6 lam
rdi loan can bing tham thau va dan dén bt
hoat € bao. Uu diém noi bét cua PEF 1a ¢6
thé tiéu diét vi sinh vat hiéu qua ¢ nhiét do
thap (<50°C), gitip gitr lai t6i da mau sic,
huong vi va dinh dudng ty nhién ctua san
pham.

Ngoai nwec: Lich st nghién ctru PEF
da kéo dai hon mot thé ky, khoi dau som
(nhitng nam cudi thé ky 19) ngay tir khi xuét
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hién dién thuong phdm nhung mii dén
nhiing nam 1960 méi dugc chu y khi ma
Sale va Hamilton (1967, 1968) da chung
minh kha nang khi nhiém vi khuan bang
dién truong xung. Nghién ctru ciia ho didt nén
mong cho sy phét trién cua cong nghé PEF,
v6i nhiéu phat hién van con gia tri dén ngay
nay. Va dic biét dén nhing nam 1980 thi
dugc ghi ddu bang loat bai béo thao luan vé
murc do nhay cam cua cac loai vi khuén khac
nhau d6i v6i PEF do Hiilsheger va cong su
xuit ban. Ho ciing phat trién mot biéu thic
toan hoc bao gébm cuong d6 dién trudng va
thoi gian xir Iy ¢é mo ta anh huong ctia PEF
dbi véi vi sinh vat (Hiilsheger va cs, 1980;
1981; 1983). Cudi thap ky 1980, nhidu nhém
nghién ciru da nganh trén thé gisi da tich cuc
tham gia vao viéc kham phé co ché tac dong
ctia PEF 1én té bao vi sinh vat va tdi vu hoa
quy trinh xu ly, dan &n sy gia tang nhanh
chong s6 luong cac cong bd khoa hoc va
bang sang ché lién quan dén thiét bi va quy
trinh PEF. Cung véi do, su tién bo cuia khoa
hoc k¥ thuat, dac biét 1a trong linh vuc dién
tr cong sudt va ty dong héa thi cong nghé
nay thuc sy dugc quan tdm va phat trién
manh mé cho cac ing dung thuwong mai.

T ndm 2000 trd di, nhiéu thanh tyu vé
PEF di dat dugc tir nghién ctru cho dén thyc
tién. Cting nam d6, hé thong PEF cong nghé
ban din ddu tién quy mé thuong mai dugc
xay dung tai Pai hoc Bang Ohio. Nam 2005,
nude ép trai cay dau tién xir ly bang PEF
dugc thuong mai hda tai My bdi Genesis
Juice. Tai chau Au, hé théng dau tién duoc
ap dung tai Anh nam 2009, tiép theo 1a san
pham thuong mai & Ha Lan nam 2012 do
cong ty Hoogesteger san xut. Trong thanh
tuu do, chi riéng cong ty DIL ELEA (Buc)
d3 chuyén giao dugc tong s 29 hé thong XU
ly PEF trai dai trén ca 3 chau luc Au, A va
M¥. Pang chu y, Viét Nam da nhan mot hé
thong PEF ban cong nghiép do DIL chuyén
giao voi dung luong xur ly 1.200 I/h nhung
khong 6 thoi diém nhan chuyén giao, ciing
nhu dia diém lap dat (KieBling va Toepfl,
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2011). Tinh dén nam 2016, theo bao céo cua
hoc gia Michael Kempkes tai Bic Kinh, toan
cau di c6 khoang 120 h¢ théng PEF dugc su
dung trong ché bién thuc pham gop phan
nang cao chat luong san pham, tiét kiém
nang lugng va dam bdo an toan vi sinh.

Trong nwoc: Cam la moét loai cay
trong phd bién véi san luong 16n. Va dé
tranh tinh trang khung hoang thtra, duogc
mua mat gia, Viét Nam dang timg budc day
manh ché bién sau nham nang cao gia tri gia
tang cho san pham cam. Mot s6 san pham
ché bién tir cam d3 xuét hién trén thi truong
nhu ruou cam, cam séy déo, tinh dau va
nude rira chén chiét xut tir cam. Tuy nhién,
trai cam chi thu hoach theo tinh chit mua vu
v6i khoang thoi gian ngin trong nam do dé
viéc ché bién thanh cac dong san pham nhu
nudc cam €p, nudc cam cd dac dé kéo dai
thoi gian bao quan va dép tmg dii nhu cau sir
dung quanh nam cua nguoi tiéu dung.

Trai v6i ve so61 dong ngoai nudc, tinh
hinh tai V1et Nam tuong ddi im ang, cong
nghé PEF van con kha méi mé. Céac cong bd
khoa hoc vé linh vuc nay con rat han ché,
hau nhu chua c6 nghién ciru ndo tap trung
vao tng dung PEF dé thanh trung nudc ép
trai cay. K¥ thuat va cong nghé dién truong
xung hién chi moi duge giang day so bo ¢
cap dai hoc, chua pho bién trong nghién ctru
hay san xuat cong nghiép.

Thanh tring nudc ép mia twoi — mot
nghién ctru hiém hoi ¢6 lién quan duogc thuc
hién tai Pai hoc Bach Khoa Ha Noi, Nguyén
buc Trung va cs (2018) da xur ly nudc mia
bang dién truong xoay chiéu, tan sé 50 Hz,
cuong do 0,0275 kV/cm trong thoi gian 70
gidy. Két qua cho thiy nhi¢t do nudc mia
tang tir nhiét do phong Ién gan 60°C dong
thot tong s6 vi sinh vat ty nhién giam 1,2-log
so v6i mau dbi chimg khong xir 1y. Nhung
¢6 18, xtr Iy nay kho c¢6 thé duogc xem 1a PEF
theo ding nghia do st dung di¢n truong lién
tuc thay vi dang xung véi cuong do rat thip
0,0275 kV/cm chi bing 1/1800 cho dén
1/360 néu so voi khoang hiéu qua thuong
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thiy trong xur ly PEF thuc pham 1ong da néu
trén day.
Mot trong nhitng rao can 16n nhat hién
nay la viéc tiép can va lam chu cong nghé
ché tao bo phat xung cao ap — thanh phan cbt
161 va phure tap nhit cta hé théng PEF. Cac
hé thong thuong mai hoac cac thiét ké
nghién ctru trén thé gidi thudong sir dung cac
linh kién chuyén dung va kho tim tai Viét
Nam. Do d6, viéc nghién cuu, lya chon
nguyén ly va thiét ké mot bo phat xung phu
hop véi diéu kién trong nude 1la mot nhiém
vu cap thiét.
Bai bao nay trinh bay mot so két qua
nghién ctru tir n6 luc giai quyét van dé trén,
bao gom vigc:
» Thiét ké va ché tao mot hé théng
thiét bi dién truong xung (PEF)
quy md phong thi nghiém dé thanh
trung nudc cam €p;
Ung dung hé théng PEF d3 ché tao
dé danh gia anh huong cua céac
thong sb cong nghé (cuong do
dién trudng, thoi gian xir ly) dén
hiéu qua thanh tring va chét lugng
(vi sinh, héa ly, cam quan) cua
nudc ép cam sanh tuoi trong qua
trinh bao quan lanh 4°C; Cung cip
dit liéu khoa hoc ban dau vé anh
huong cia PEF dén chat luong
nudc ép cam sanh, tor do dinh
huéng cho viéc tng dung cong
nghé nay trong nganh cong nghiép
dd udng.
II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
2.1 Poi twong nghién ciru
- K¥ thuat di¢én, cong nghé dién va hé
thdng thiét bi xir ly dién truong xung (PEF)
trong thanh tring thuc phdm dang 10ng.
- Cong nghé¢ thanh trung nudc ép tu
qua cam bang dién truong xung cao ap.
2.2 Vit liéu
Nguyén li¢u qua: Cam sanh Ha Giang
duoc mua tai siéu thi, chon nhitng qua tuoi,
khong bi dép nat, thdi hong hay hu hong do
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nhiét do. Qua cam duogc rua sach tai phong
dé loai bo tap chit va dé rao tu nhién trudc
khi ép.

Nuwoc ép trai cay: Nude cam ép dugc
chuan bj tir cam sanh.

Trong d6, P dan dién cua nudc cam
dugc tham khao tur tai liéu va duoc su dung
lam can cir cho cac tinh toan thiét ké budng
xtr 1y va bo phat xung. Cu thé, gia tri d6 dan
dién 0,0036 S/cm @ 22°C va 0,005 S/cm @
40°C dbi v6i nudc cam duoc chon (Ruhlman
va cs, 2001).

Pia diém nghién ciru: Vién Co dién
Nong nghiép va Cong nghé sau thu hoach.

Thoi gian nghién cizu: Tt thang 1 nam
2022 dén thang 6 nam 2024.

2.3 Phuong phap nghién ciru

2.3.1. Phuwong phép thiét ké hé thong PEF:
(i) - Phuong phép phan tich, danh gia, tong
hop 1y thuyét va tai liéu; két hop phuong
phap chuyén gia dé Iya chon nguyén ly bo
phat xung dién cao ap pht hop véi diéu kién
ky thuat va cong nghé tai Viét Nam trén co
so ké thira cac két qua nghién ctru trong va
ngoai nudc da cod; (ii) - Phuong phép ly
thuyét két hop cac s6 liéu thuc nghiém tra
bang bang sb ) tay chuyén nganh ky thuat dién
— dién tr, vién thong , tw dong hoa va phan
mém  OrCAD- -Capture, OrCAD-PCB,
Autodesk AutoCAD, Inventor dé tinh toan,
thiét ké mau may nghién ctru; (iii) - Phuong
phap thiét ké va mo phong mach dién — dién
tr bang phan mém OrCAD-Capture,
OrCAD-Pspice.

2.3.2. Phirong phép thur nghiém thanh trung
nuéc cam bang PEF

- Phurong phap cong nghé: Nguyén liéu qua
cam tuoi — So ché (phan loai, rtra sach, dé
140, cit d6i) — Vit (ép) — Loc, ddng hoa —
Nudc ép cam nguyén chit — Thanh tring
bang xtr Iy PEF — San pham.

- Chuan bi mdu nuréc cam ép: qua cam dugc
cat ddi va lay dich bang may vit cam chuyén
dung. Nudc cam thu dugc loc qua ray loc
(kich thuéc 16 rdy 2 mm) va dong hoa bing
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thiét bi ddng hoa Homo—500 trudc khi xur 1y
PEF.
- B4 tri thi nghiém:

« panh gia chat lueng nuéc ép cam
twoi nguyén liéu: Mau nudc cam sau khi
chuan bi dugc déng chai thuy tinh da tiét
trung va phan tich céc chi ti€éu héa ly (mau
sic, pH, d6 nhét, vitamin C, polyphenol tong
s6) va vi sinh vat.

* Nghién cizu anh huong cua cuong do
dién truong: Nudc cam ép duge xir ly PEF
¢ hai muc cuong do dién truong 20 kV/ecm
va 30 kV/em. Céc thong s khac dugc cb
dinh: thoi gian xu ly téng 60us, do rong
xung 6ps, tan sudt xung 12 Hz, luu lwong 9
ml/phut. Dé danh gia hiéu qua bat hoat vi
sinh vat, nudc cam tuoi dugc ¢ nhiét do
phong trong 2 ngay dé phat trién vi sinh vt
ndi sinh trudce khi xu ly. Hiéu qua dugce klém
tra ngay sau xu ly bang cach dém tong sb vi
sinh vat hiéu khi con sdng sot.

 Nghién cizu anh huong cua thoi gian
xir |y PEF: Dya trén két qua anh huong cia
cuong do dién truong, chon mirc cuong do
phtt hop (30 kV/cm) va tién hanh thi nghiém
v6i cac khoang thoi gian xtr Iy khac nhau: 60
us, 120 us, va 180 ps. Cac thong sb khac giir
¢ dinh nhu thi nghiém trudc. Két qua dugc
danh gia qua céc chi ti€u vi sinh vat trudc va
sau xu ly.

« Panh gia chat luwong nudc cam ép
theo thoi gian bao quan: Chon ra cé@p thong
s6 cuong do dién truong va thoi gian xu ly
tbi uu tir cac thi nghiém trén dé thanh tring
nudc cam ép. Tién hanh danh gia cac chi tidu
vi sinh vat va dinh dudng ctia mau xir ly PEF
va mau dbi chung (khong xir ly) theo thoi
gian bao quan 90 ngay ¢ 4°C.

2.3.3. Phuong phép do va phéan tich cac chi
tiéu chat lurong

« PO mau: biang may do quang pho can
hong ngoai Buchi (Thuy S¥);

* Do dj pH: Biang may do pH dé ban
SevenDirect SD20 (Thuy Sy);

« Do dé Brix: Bang khuic xa ké cam tay
dién tu PAL-1 (Atago, Nhat Ban).
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* D6 nhét: Bing nhét ké Brookfield
(model LV DV-E, M¥).

eHam luwong vitamin C (TCVN
8977:2011).

«Ham lwong polyphenol téng s6
(AOAC 2017.13).

« Tong s6 Vi sinh vat hiéu khi (TCVN
12659:2019).

«Téng SO Ndm men va nam mic
(TCVN 12657:2019).
2.3.4. Phurong phép xiz 1y s6 liéu: Cac s6 liéu
thi nghiém thu dugc duoc xur 1y théng ké va
phan tich phuong sai mot yéu t6 (One-way
ANOVA) bang Excel.

III. KET QUA VA THAO LUAN
3.1. Két qua nghién ctru thiét ké, ché tao
hé thong thiét bi PEF xir Iy nuéc cam ép
3.1.1. Yéu cAu thiét ké

Tinh toan, thiét k& hé thong thiét bi tng
dung dién truong xung (PEF) phuc vu thi
nghiém xac dinh anh hudng cta cac thong sb
cong nghé chinh té1 kha ndng thanh trung
nudc cam ép dat dugc cc yéu ciu sau:

= PO rOng xung:
120 ps;

Cdu tgo va dic tinh ky thugt: Hé thong
PEF bao gom céc thanh phan chinh: (i) Bo
tao xung (4) dién ap cao don cuc song phan
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= Tan suat phat xung (t6i da): 50
Hz;
= Thoi gian xr Iy (t6i da):
1000 ps;
= Dién ap diu ra: 9
kV.
3.1.2. Két qua tinh toan, thiét ké hé thong
thiét bi PEF xir Iy nuéc cam ép
a) H¢ théng thiét bi PEF xa |y nwéc cam
Hinh 1 mo ta thiét ké tong thé hé thong

thiét bi PEF trong thanh tring nudc cam ép
quy mo phong thi nghiém: (1) Tu dién dong
liec va diéu khién; (2) Bién &p nguon AC —
pién &p dau ra co thé diéu chinh; (3, 10)
Cum bién &p — Cdp dién cho bg nguon DC
cao ap; (4) Bg phéat xung dién cao ap; (5)
Cum 8 cugn cam cao ap; (6) Bé ngusn DC
cao ap; (7) Binh chiza: 01 binh chira san
pham thd va 01 binh chiza san pham thu
duwoc sau xir |y PEF; (8) Bomdich long; (9)
Gia do buong xit Iy PEF; (11 Cum bién ap
cap nguon cho mgch ddn lai chuyén mach
cao ap; (12) Busng xi Iy PEF; (13) Khung
do;, (14, 15, 16) Ong dan dich léng; (17)
Chan g¢; (18) Hé vi xir |y va mach dién phéat
tin hiéu quang; (19) Bé nguon DC 24V.

Hinh 1. Hé thdng thiét bi PEF
thanh trung nudc cam ép

ra ham mii c6 bién d:(f) dié,n ap 0,3-9,0kV, do
r@ng xung 6 us, tan so lap lai ITSO Hz;
Buong xur ly (12) lién tuc thuc pham long
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kiéu hinh 6ng hop véi mot cdp dién cuc
phang song song bang thép khong gi INOX
SUS304 c6 khoang cach d = 3 mm. Thanh
budng va than budng lam tir vat liéu cach
dién plexiglas. Bé dai va bé rong mat dién
cuc 1an luot 1a 8 mm va 5 mm. T d6 hinh
thanh mot vung xtr ly c6 thé tich Vi = 0,125
ml; (iii)) Bom (8) nhu dong DIPump550
duoc sir dung dé tao dong chay thyc pham
long qua budng xur 1y (luu lwong tdi da 450
ml/phit va diéu chinh dugc).

Vi khoang cach d gitra hai dién cuc (3
mm) va dién ap dau ra Vo (0,3-9,0 kV), dién
truong E c6 cuong do (1-30 kV/ecm) duogc
tao ra va ap 1én thuc pham long trong budng
xu ly.

Nguyén ly hogt déng: Nudc cam ép
dugc nap vao binh chtra san pham tho (7).
Tiép do, bom dich long (8) s& hut nudc nudce
cam tir binh chira san pham tho (7) day vao
budng xur ly PEF (12). Tai day, nudc cam s&
dugc dat trong dién truong xung do bd tao
xung dién cao ap (4) cép vao budng xir Iy
thong qua cap dién cuc. Thoi gian nude cam
di chuyén trong budng xir ly (12) duoc didu
chinh qua tbc dd bom (8). Cuong do dién
truong, do rong xung, tin suit xung duoc
diéu chinh bang man hinh HMI trén ta dién
dong luc va diéu khién trung tam (1). Sau
cung, nudc cam ép dau ra budng (8) duoc
I trit trong binh chtta chira san pham da
xu ly (7).

b) Bé phat xung dién cao ap

Trong pham vi tng dung PEF, viéc tao
ra xung dién mong mudn ludn 1a mot trong
nhimg thach thirc k§ thuat 16n nhat. Trong
trach nay dugc giao cho by phat xung dién
cao ap (4) —“con tim”, ¢ nhiém vu cung cp
cac xung dién manh, chinh xac va on dinh.
Day 1a yéu té then chdt quyét dinh hiéu qua
xtr ly, thanh hay bai cua toan bd hé théng
PEF.

Qua khao sat mot s6 thiét ké bd tao
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xung dién 4p cao théng dung: Tir (i) Cau hinh
co ban sur dung thyratron, ignitron hodc cong
tac khe h¢ tia lira dién (spark gap); (ii) Két
hop cau hinh co ban véi bién ap xung; (iii)
Mach dinh hinh xung PFN; (iv) M4y phat
MARX cdu hinh ¢6 dién; (v) May phat xung
hep st dung bién ap flyback; (vi) B tao
xung PEF sir dung cdu H va bién ap xung;
(vii) C4u hinh co ban sir dung cong tic ban
dan thay thé cho ‘nhing thyratron, ignitron,
spark gap; Cho dén (viii) Bo phat MARX st
dung cong tic ban din MOSFET hoic IGBT,
nguyén ly may phat xung MARX (Hinh 2)
da duoc lua chon do ¢ thé su dung cac linh
kién dién tro, tu dién, cugn cam, cong tic c6
cap dién ap thap nhung van tao ra dugc xung
dién 4p cao gap rat nhiéu lan dién ap dau vao.
Y tuong chinh ciia may phat xung MARX 1a
Iuru trit ndng lugng dién trong mot hodc nhidu
tu dién. Trong chu ky sac, cac tu dién C1, C2,
. Cnduogc mac va nap dién song song bang
ngudn dién mot chleu Dién ap toi da ma cac
tu dién dat duoc xap xi véi dién ap vao Vin.
Con trong chu ky xa, chung lai dugc mic nbi
tiép thong qua cac chuyén mach Sl, S2, .
S va phong dién 1én tai (budng xir 1y). D1¢n
ap dau ra (Vo) bo phat xung MARX dugc tinh
bang cach nhan dién ap dau vao (Vin) v6i sd
tang (N) trong mach dién may phat xung.
Thiét ké mach dién — dién tor thuong
dua trén co so ly thuyét va dé tranh lang phi
thoi gian, chi phi thi viéc m6 phong trudce khi
ché tao 1a can thiét. Qu4 trinh nay giup kiém
ching cac théng sé thu duge tir tinh toan
cling nhu danh gia nguyén ly hoat dong cua
may phat xung MARX mét cach hi¢u qua.
Cong viéc md phong dugc thuc hién
bang phan mém OrCAD — Pspice véi so dd
mach dién bd tao xung cao ap (Hinh 2) va bd
thong s6 tinh  toan [Vin=562,5V,
Leng=115mH; Reng=2002; C=0,28uF, N=8].
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DS1 DS2 DsS3 Ds4 Ds5 Ds6 Ds7 Ds8
N N N N N N N N
1% 1% 1% 1%
é Rchg
0 C1 c2 Cc3 c4 5 [of5} c7 c8
0.28u S1 0.28u S2 0.28u S3 0.28u S4 0.28u S5 0.28u S6 0.28u S7 0.28u S8
o T 5FT REFTRET [ KET KRT  kdr kET k3
chg
115mH RG1 RG2 RG3 RG4 RG5 RG6 RG7 RG8
22 22 22 22 22 22 22 22
®
V1 V2 V3 V4 V5 V6 v7 V8
Vin
.| 562.5vdc
: DL1 DL2 DL3 DL4 DL5 DL6 DL7 DL8
—t Dt Dt Dt Dt X Dt DH—q
MV
= BXL 174
=0 BXL

Hinh 2. So d6 mach dién va mo phong bo tao xung dién cao ap MARX thé ran

Két qua mo phong 1an I cho thdy dong  dé tinh toan hiéu chinh lai cc thong s6, cu
dién sac tu va dong dién tai (dong dién chay thé: [Vin=625V; Leng=150mH;  Reng=202;
trong budng xt ly PEF) phu hop véi tinh C=0,28uF, N=8].
toan. Tuy nhién, dién 4p dau ra (Vo) chi dat Tién hanh mé phong lan II véi bd
8100V chua dap Gmg dugc yéu cau thiét ké.  thong sé moi thu dugc. Két qua md phong
Do d6, két qua mé phong nay duoc st dung  duoc trinh bay trong hinh 3, 4 va 5.

— i | [ | ] -
| |
== | ‘ | ol
| I |
1
i ] .
@) e THE - - (b).'_-:- s e
Hinh 3. Dién ap sac va dong dién sac khdi tu dién song song, Veapgny = 1199V va
n
| I.
I
- - |
II
i
. -
(a) - Rl e . (b) 1= = A | o & F

Hinh 4. (a) Song dién ap dau ra bo tao xung cao ap, Vogry = 9050V va (b) Xung dién ap dau
ra b tao xung cao ap dugc phong to
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Hinh 5. (a) Séng dong dién chay trong buéng xur ly PEF, lpagny = 52,0A va (b) Xung dong
dién chay trong buong xu ly PEF dugc phéng to
Nhu vay, dién ap dau ra bo tao xung dién cao ap MARX (Vo) dat 9050V hoan toan dap

ung yéu cau deé ra.

3.1.3. Két qua ché tao, lip rap hé thong
thiét bi PEF xir Iy nwée cam ép

Toan bd céc thiét bj ma dé tai da ché
tao cung v6i cac linh kién, vat tu, thiét bi
khac duoc bé tri, g lip vao nhitng vi tri trén

Hinh 6. Hé thdng thiét bi PEF ché tao, 1ap dat tai Vién Co dién NN&CNSTH

hé khung bé va gid d& nhu trong so do thiét
ké tong thé (Hinh 1). Thuc hién cong viéc
dau ndi, lién két vé co va dién gitra cac thanh
phén dé c6 duoc hé théng PEF hoan chinh:
v6i “khéi 6¢” —hé vi xir Iy va man hinh HMI.

Trong do, b(j phat xung dién cao 4p MARX, cum 8 cudn dién cam cao ap duoc ché tao
theo by thong s0 co s& [Vin=625V; Leng=150mH; Reng=2092; C=0,28uF] c6 duoc tir két hop

tinh toan 1y thuyét va mo phong.

3.2. Két qua nghién ciru thir nghiém danh
gia anh hwéng ciia mdt sé thong sé cong
nghé chinh dén chat lwong nwéc ép cam
thanh trung bing phwong phip dién
truong xung (PEF)

3.2.1. Panh gia chét lwong nuée ép cam
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twoi nguyén liéu
a) Mt s chi tiéu hda ly, dinh dwéng trong
nwéc ép cam tuwoi nguyén ligu

Dé tao ra san pham ché bién c6 gia tri
cao, nguyén lidu dau vao can dam bao chat
lugng. Do do, viéc xac dinh céac thanh phén
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héa ly co ban ctia nude ép cam sanh 1a budc
can thiét (Bang 1), Iam co s¢ cho cac nghién
ciu cong nghé va thiét ké thiét bi, nham

danh gia cac yéu té anh huong dén chit
lugng san pham.

Béang 1. M6t s0 chi tiéu hoa ly cua nudc cam €p nguyén li¢u

Chi tiéu Don vi Ham lugng
Mau L* 53,60 + 0,26
a* 2,48 £0,01
b* 21,57 £0,04
Do Brix °Bx 10,6 + 0,06
Do pH 3,41 +£0,01
Do nhot cP 1,278 £ 0,03
Vitamin C mg/100g 15,24 £ 0,06
Polyphenol tong s6 mg/100g 21,35+ 0,04

Két qua trong bang cho thidy ham
luong vitamin C 1a 15,24 mg/100g, phu hop
V61 bao cao cia Mai Thanh Thai va cs (2022)
vé dic tinh hoa 1y va hop chat sinh hoc cta
cam sanh trong tai Vinh Long. Con s nay
cling nam trong khoang 13,3—54,4 mg/100g
do Morton (1987) cong bd ddi véi cac loai
qua c6é mui. Theo Lee va Kader (2000), ham
luong vitamin C c6 thé dao dong tuy theo
gidng cdy va timg bd phan cta qua.

b) M4t sé chi tiéu vi sinh vt trong nuéc ép
cam twoi nguyén ligu

Pé dam bao chit luong nguyén liéu
phuc vu san xuét, bén canh cac chi tiéu dinh
dudng, cac chi tiéu vi sinh ciing can duogc
kiém tra. Nudc ¢p cam sanh tuoi dugc phén
tich cac thong sd: téng sb vi sinh vat hleu
khi, Coliform, E. coli, Salmonella, tong $6
ném men va nam méc.

Bang 2. Phan tich mdt s6 chi tiéu vi sinh vt trong nudc cam ép nguyén lidu

Chi tiéu Don vi Ham lugng
Tong sb vsv hiéu khi CFU/ml 3,5.10?
Caliform CFU/ml KPH
E.coli CFU/ml KPH
Salmonella Phat hién/25ml KPH
Sb lugng nAm men,ndm mdc CFU/ml 1,3.10%

Sé liu Bang 2 cho thay vi sinh vat luon
hién dién trong san pham thuc pham Mac
du nudce ep cam tuoi ¢6 do pH thap nhung
kha nang 6n dinh van bi han ché do sy phat
trién cta vi sinh vat va hoat dong cua
enzyme. Do d6 dé kéo dai thoi han sir dung
ctia san pham thi viéc ap dung cac k¥ thuat
thanh tring 14 can thiét.

3.2.2. Nghlen ctiru anh huwéng cia mot so
thong so cong nghé xir Iy PEF dén chit
lwrgng nuwdc cam ép

C6 nhiéu thong s anh huong dén hiéu
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qua bat hoat vi sinh vat trong qua trinh xt 1y
bang dién tru(‘mg Xung (PEF) Tuy nhién,
trong pham vi nghién ctru nay, hai thong sO
chinh dugc lya chon khao sat ban dau la
cuong do dién truong va thoi gian xu ly.
a) Anh hweéng ciia cuwong dp dién truwong
Trong thi nghiém na‘ly, nhém nghién
cuu danh gid anh huong cua cuong do dién
tru’orng dén tong sd vi sinh vt hiéu khi, nham
xéc dinh hiéu qua bt hoat vi sinh vat sau xir
ly PEF.
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Béng 3.3. Anh hudng ciia cuong do dién truong 1én vi sinh vat tdng sb trong nudc cam ép
Chi tiéu danh gia Ty 1€ bat hoat
Cuong d9 dién trwong (KV/cm) Téng s6 VSV hiéu khi (CFU/mI) VSV (l(l)}oe)u khi
bC 4,9.10* -
20 3,9.10* 20,4
30 2,3.10* 53,0

Két qua Bang 3 thé hién 1& cuong do
dién trudong cang cao thi hiéu qua bat hoat vi
sinh vat cang 16n. Cy thé, tai cuong do 30
kV/em, tong sd vi sinh vat hiéu khi giam
xudng trung binh con 2,3.10* CFU/ml, tuong
mg véi ty 1& bat hoat 53,0%. Trong khi do,
& mirc 20 kV/cm, tong s vi sinh vat hiéu khi
14 3,9.10* CFU/ml, véi ty 1¢ bat hoat chi dat
20,4%. Két qua nay phu hop véi cac nghién
ciru trude day cua McDonald va cong su,
cling nhu Yeom va cong su khi nghién ciu
vé anh huong cua dién truong xung dén vi
sinh vat va hoat tinh enzyme Pectin Methyl

Esterase trong nudc cam. Do do, cuong do
30 kV/cm duoc lya chon cho cac thi nghi¢m
tiép theo va 1am co so thiét 1ap quy trinh xir
ly.
b) Anh hweng cia thei gian xir ly

Dua trén két qua thi nghiém trudc,
cuong do dién truong 30 kV/em dugce gt ¢b
dinh. Cac mirc thoi gian xir Iy PEF d6i véi
dich ép cam tuoi duoc thay doi 1an luot 1a
60, 120 va 180 us. Két qua danh gia s6 luong
vi sinh vt con sdng sét sau xir Iy duge trinh
bay trong Bang 4.

Béng 4. Anh hudng cia thoi gian xt 1y 1én vi sinh vat tong s trong nudc cam ép

Két qua trong Bang 4 cho thay, tai cling
muc cuong do dién truong, thoi gian xur ly
PEF c6 anh hudng rd rét dén tong sb vi sinh
vat. Ty I¢ vi sinh vat bi bét hoat dat murc cao
nhit 91,6%, khi thoi gian xir ly kéo dai dén
180 ps. Két qua nay phi hop vai bao cdo clia
Yeom va cong su (2000a), trong d6 khang
dinh ring xtr ly PEF véi cuong do dién
truong cao két hop thoi gian xtr ly dai giup
tang hiéu qua bat hoat vi sinh vat trong nuéc
cam.

Nhu vdy, d& dam bao hiéu qua diét vi
sinh vat trong mau nudc ép cam tuoi thi mirc
thoi gian xtr ly 180 ps dugce chon cho céc thi
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Thoi gian xit I (49) ____ Chi tiéu danh gia Ty 1¢ bat hoat
Tong s6 VSV hiéu khi (CFU/ml) | VSV hiéu khi (%)
PC 5,0.10* -
60 2,3.10* 54,0
120 1,46.10* 70,8
180 42.10° 91,6
nghiém tiép theo.

3.2.3. Pé xuit quy trinh cong ngh¢ thanh
trung nwéc cam ép ung dung ky thuit
dién trwong xung quy mo thi nghiém
a) Quy trinh cbng nghé

Trén co so dic tinh ky thuat thiét b
PEF, két qua van hanh thu, khao nghiém
may, quy trinh van hanh may va déc biét la
cac két qua phan tihcs hoa 1y va vi sinh vat
cua nudc cam €p sau xu ly, nhdm nghién ctru
thiét 1ap quy trinh xir ly PEF véi cac thong
s6 cong nghé chinh: cudong do dién trudng
30 kV/cm, thot gian xir ly 180 ps.
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Chuén bi nguyén li¢u

So ché
(rura sach, cat doi)

v

Ep (Vit)

v

Loc, Ddng héa

T -

Nude ép cam tuoi

Khir trung va vé sinh
hé thong thiét bi

3

4

Thanh tring bing
dién trudong xung
(E=30kV/cm, t,=180us, xung
don cuc phan rd ham mi)

Van hanh hé théng
thiét bi PEF

A,

A\

Hinh 7. Quy trinh c6ng nghé thanh tring nudc cam ép bang k¥ thuat dién truong xung quy

md thi nghiém (PEF)
b) Két qud iing dung quy trinh thanh triing ~ hanh hé¢ théng xir Iy PEF véi miu nude cam
nuwéc cam ép bang PEF ¢p. Céc chi ti€u hda ly va vi sinh dugc theo

Dé kiém chung hiéu qua cta quy trinh ~ doi trong sudt qua trinh bao quan, két qua
da thiét 1ap, nhém nghién ctru tién hanh van ~ duogc trinh bay trong Bang 5.

Béang 5. Phan tich vi sinh vat trong nudc cam ép sau xtr ly PEF theo thoi gian bao quan

Thoi gian Téng s VSV hicu iiiugglgnnlzglc CO::]fOV E.coli Sal(rp’?]gte”a
7 9
(ngay) | i (CFU/m) CFum) | (crurmiy | CRYMDT i sosm)
BC | PEF | DC | PEF | PEF | PEF PEF
0 340 | 30 | 120 10
4 4 KPH
30| 4610t ss0 |30t | SPR O
_ 1 KPH
60 3.9.10 LoD 10)
_ N KPH
90 43.10 Lopio) | KPH | KPH KPH

vai trd quan trong trong viéc kéo dai thoi

Két qua trong Bang 7 cho thay viéc bat ) A
qa JTOAS BAne ;Y Y gian bao quan nudc cam ép. O diéu kién bao

hoat ca vi khuan va nam men, nam moc déng
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quan 4°C, mau khong qua xu ly PEF ghi
nhéan tong so vi sinh vét hiéu khi va ndm
men, nAim mdc ting dang ké, dat 1an luot
4,6.104 va 3,1.10* CFU/ml chi sau 30 ngay.
Trong khi d6, cdc mau dugc xtr ly PEF duy
tri murc vi sinh vat thap hon dang ké ngay ca
sau 90 ngay bao quan.

Déi chiéu véi TCVN 5860:2007 danh
cho sira tuoi thanh trung — trong d6 gioi han
vi sinh cho phép gdm: tong sd vi sinh vt
hiéu khi < 10* CFU/ml; Coliforms < 10
CFU/ml; E. coli = 0 CFU/ml; va Salmonella

=0 CFU/25 ml — cho thdy mau nudc cam xur
ly PEF van dap (mg cic yéu ciu nay sau 60
ngay bao quan.

Nhu vy, xtr ly PEF khong chi tc ché
hi€u qua su phat trién cta vi sinh vat ma con
g6p phan kéo dai dang ké thoi gian bao quan
nudc cam ép. Két qua nay phu hop véi cac
nghién ctru trude day cua Qiu va cong su
(1998), Min va cs (2003), cling nhu
Timmermans va cs (2011).

Chat luong nudc cam ép sau xur ly PEF
cling dugc kiém tra theo thoi gian bao quan.
Két qua duoc trinh bay ¢ Bang 8 dudi dy.

Bang 8. Phan tich hod ly trong nudc cam €p sau xu ly PEF theo thoi gian bdo quan

Y een Thai gian bao quan (ngay)

Chi tiéu 0 30 60 90

oH PC 3,41£0,02 | 3,53+0,01 - -
PEF 341001 | 3,37+0,02 | 3,39+0,01 | 3,35+0,01

Brix PC 10,6 + 0,06 9,7+ 0,1 - -
PEF 10,6 0,03 | 10,6002 | 10,6+0,04 | 10,5+0,03

Vitamin C PC 1526+ 0,03 | 4,02 +0,04 - -
(mg/100g) PEF | 15,19+0,06 | 11,18+0,05 | 7,72+0,02 | 5,30+ 0,03

Polyphenol tong | DC 21,32+0,05 | 16,61 £0,06 - -
s0 (mg/100g) PEF | 21,27+0,04 | 19,15+ 0,04 | 18,34 +0,05 | 15,78 + 0,03

PC L2785 0454002 . .

P nhét (cP) 0,001
: PEF L0S9+ | e 000 1031+ 0,962 +
0,002 ’ ’ 0,001 0,001

Po mau PC 53,60 £ 0,03 | 51,13 £0,02 - -
L* PEF | 54,16+0,03 | 53,87+ 0,02 | 52,15+0,03 | 50,26 0,01

o PC 2,48+0,02 | 2,95+ 0,02 - -
PEF 2,34£0,03 | 2,89+0,03 | 3,26+0,01 | 2,75+0,01

# PC | 21,57+0,03 | 21,69 0,01 - -
PEF | 21,91£0,02 | 21,48 +0,01 | 21,76 £ 0,03 | 21,13 £ 0,02

Két qua & Bang 8 cho thay:

- Giatri pH khong c6 su thay d6i dang
ke nao ¢ ca mau nudc cam ép ddi chung va
mau da qua xt ly PEF. Két qua nay phu hop
v6i cac nghién ctru cua Esteve va cong su
(2005) va Rodrigo va cong su (2003).

- Giatri Brix ctia mau nudc cam ép doi
ching giam dang ké sau 30 ngay bao quan,
trong khi mau dugc xtr ly PEF van duy tri 6n
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dinh sau 90 ngay. Sy sut giam d6 Brix ¢ mau
d6i chimg co thé do vi sinh vat phat trién va
tiéu thu chét ran hoa tan. Nguoc lai, & mau
xur ly PEF, vi sinh vat da bi bét hoat, nén d6
Brix khong thay d6i. Két qua nay phu hop
v6i két luan cia Elez-Martinez va cong su
(2005) cling nhu nghién ctu cua Min va cs
(2003) vé viéc kéo dai thoi han sir dung nude
ép bang cong nghé dién trudng xung.
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- Vitamin C (axit ascorbic) 1a mot chat
dinh dudng nhay cam vdi nhiét d§. Su suy
giam ham lugng vitamin C dugc ghi nhén &
ca mau d6i ching va mau xir Iy PEF. Cu thé,
mau d6i chimg chi giit lai khoang 26% sau
30 ngay bao quan, trong khi mau xu ly PEF
van giit duoc 35% sau 90 ngay. Két qua nay
phu hop v6i nghién clru ctia Yeom va cong
su (2000b), khi so sanh anh hudng cua xtr ly
PEF va phuong phap thanh tring nhiét dén
chét luong nudc cam.

- Ham luong polyphenol téng s6 giam
dang ké & mau ddi chimg chi sau mot thang
bao quan. Su suy giam nay c6 thé lién quan
dén qua trinh phan huy cac hop chét
phenolic do hoat tinh con lai ciia cac enzyme
nhu phenol oxidase hoac peroxidase. Trong
khi d6, mau nuéc cam ép duoc xtr ly PEF
cho thidy mirc giam nhe hon, cé thé nho tac
dung trc ché: hoat dong enzyme va sy phat
trién cta vi sinh vat hiéu khi. Két qua nay
phu hop v61 nghién clru cua Anna
Vallverdu-Queralt va cong su (2012).

- D6 nhét: nhitng thay d6i quan sat
dugc vé do nhot 1a rat nho, ¢6 sy giam khong
dang ké trong qua trinh bao quan.

- Mau sdc: Nude cam ép duge xu ly
bang PEF c6 gia tri L* (d0 sang) va b*
(vang/lam) cao hon, trong khi gid tri a*
(d6/luc) thap hon so véi mau ddi chimg chua
xu ly. Cu thé, gia tri L* & mau xu ly PEF dat
54,16, cao hon so v&i mau doi chung
(53,60), phan 4nh do sang cao hon. Két qua
nay phu hop véi nghién ctru cua Ayhan va
cong su (2002), trong d6 gia tri L* cling tang
nhe sau xu ly PEF, médc du khong cé sy khac

biét théng ké ro rét. Yeom va cong sy
(2000b) cting ghi nhan nudc cam xu ly PEF
c6 kich thudc hat nho hon dang ké so voi
phuong phap thanh tring nhiét, gép phan tao
nén mau sic sang va vang hon do hiéu tng
tan xa anh sang cua cac hat nho.
Theo thoi gian bao quén, gia tri a* cia mau
d6i chting c6 xu hudng ting nhe, trong khi ¢
mau xtr Iy PEF, thong s6 nay 6n dinh hon.
Gia tri b* ctia mau xir ly PEF ciing khong
thay d6i dang ké trong qué trinh bao quan.
Sau 90 ngay, gia tri L* ctia mau xir ly PEF
co giam nhe, trong khi cac gia tri a* va b*
gan nhu khong bién d6i, cho thay su giam
nhe d6 sing va tiang nhe sic vang cla san
pham.
Két qua nay tuong dong véi nghién ctru clia
Esteve va cs (2005), cho thdy cac loai nudc
cam thuong mai bao quan lanh cling c6 xu
hudng giam nhe L* theo thoi gian, ¢6 thé do
su két tua timg phan cta cac hat lo ling
khong bén, nhu mé ta bai Genovese va cs
(1997). Ngoal ra, Cortés va cs (2008) ciing
bao cao rang nudc cam xur ly bang HIPEF c6
mau sdc tuong ty nude cam twoi chua xur ly.

Nhu véy, xir Iy PEF khong gdy ra blen
d6i bat loi vé mau sac. Su khac biét gitra mau
d6i ching va mau xu ly PEF la khong dang
ke cho thay PEF bao toan tot dac tinh mau
sdc cua nudc cam ép trong sudt qua trinh bao
quan.

- Cam quan: Cac mau nudc cam xir 1y
PEF sau thoi gian bao quan vira dugc danh
gia cac chi tiéu vi sinh va dinh dudng thi
ddng thoi ciing dugce nhan xét cam quan.

Bang 9. Bang nhan xét cdm quan mau nudc cam xu ly PEF

Mau cam xir Iy PEF Miu cam xir Iy PEF
Chi tiéu (sau 10 ngay bao quan ¢ nhiét dé | (sau 60 ngay bao quan 4°C)
phong)
Mui vi Mui vi hoi 6 mui la Mui thom vi ddc trung ctia
qua cam sanh
Miu sic Bflt dau c6 hién tugong mau vang cam | Mau cam vang sang dac
dam trung
Trane thai Lang lo lung ntra dudi chai, sau khi | Lang lo lung ntra dudi chai,
ang lac thi dong nhat sau khi lac thi dong nhat
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Tom lgi, nhimg két qua quan néu trén da
khang dinh tinh dung dan cia quy trinh dé
xudt va tinh hiéu qua ctia phuong phap thanh
trung nudc cam ép bang dién truong xung
PEF.

III. KET LUAN

Trén co s& phan tich va tong hop cac
nguyén ly tao xung, nghién curu da lya chon
va ap dung thanh cong nguyén ly may phat
MARX thé ran dé thiét ké, ché tao mot hé
thong xur 1y dién truong xung (PEF) quy mo
thi nghi¢m. Thiét bi dat duoc cac thong )
k¥ thuat: xung don cuc phan ra ham m, bién
d6 dinh xung 9 kV, tan suit xung tbi da 50
Hz, d6 rong xung 6 us, cuong do dién truong
ti da 30 kV/cm, thé tich budng xu 1y 0,125
mL va luu luong 1,08 L/h;

Két qua ing dung hé thong PEF trong
thanh truing nudc cam sanh da xac dinh dugc
bo thong sé cong nghé t6i uu: cuong do dién
truong 30 kV/em va thoi gian xur ly 180 s,
gitip bat hoat trén 90% tong sd vi sinh vét
hiéu khi. Nudc cam sau xtr Iy PEF duy tri 6n
dinh cac chi ti€u héa ly nhu pH, d§ Brix;
mau sic khong c6 su khac biét dang ké so
voi mau tuoi ban dau va van duoc bao toan
t6t trong sudt 90 ngay bao quan ¢ 4°C. Pic
biét, sau 60 ngay, tong s6 vi sinh vat hiéu khi
van nam trong gidi han cho phép theo TCVN
5860:2007 (<10* CFU/mL). Ngoai ra, sau
30 ngay bao quan, ham lugng vitamin C &
mau xtr Iy PEF duogc duy tri cao hon dang ké
so voi mau ddi ching;

ba xay dung dugc mot quy trinh cong
ngh¢ thanh trung nudc ép cam tuoi ing dung
ky thuat dién truong xung quy mo thi
nghiém véi cac thong sd cong nghé chinh
sau: Cuong do dién truong E=30kV/cm;
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Thoi gian xu ly tw=180us, Xung don cuc
phan rd ham md.

Nhitng két qua dat duoc khong chi
khang dinh tinh dung din trong viéc lua
chon nguyén ly, thiét ké va ché tao hé théng
PEF ma con cung cip co so khoa hoc quan
trong cho viéc ung dung cong nghé nay
trong nganh cong nghiép do udng tai Viét
Nam. Pay 12 tién dé dé tiép tuc phat trién cac
hé théng PEF quy md 16n hon, gop phan
nang cao chat lugng va gia tri cho cac san
pham nudc trai cdy, dong thoi kéo dai thoi
gian bao quan ma van giit duoc cac dic tinh
tu nhién cua san pham.
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TINH TOAN BONG LUC HOC DAO BAM THAN, LA DUA

Nguyén Durc Longt, Nguyén Viét Anht, Nguyén Xuan Thay?

TOM TAT

Trong canh tac dita viéc tiéu huy tan du thuc Vit cia v trudc 1a rat can thiét @oi hoi
lao déng dang ké, vi mét lurong dang ké nguyén liéu thuc vdt con lai sau khi thu hoach rat Ién
téi 150 tan/ha. Vi thé viéc bam pha gac diza la cong viéc bdt bugc trong quy trinh canh tac
dira. Trong thuc té, qué trinh bam, dap cdt than 14 dira co tinh chu ky véi liec can chi yéu &
goc 90° phia trudgc phay, trong diéu kién do dao phay sz dao déng nhu 1a mét con ldc trong
trirong li tAm va ddn dén |am mon chét dao. Muc dich cia bai béo nay |a nghién cizu dong
leec hoc cria dao nham giam thiéu bién dg |dc cia dao trong qué trinh lam viéc tir do dua ra
diroc céc thdng so co ban ciia dao va trong bam. Trong bai béo nay trén co s& md hinh dao
déng cia dao bua trong trirong ly tam da xac dinh diroc tan so riéng cua hé dao dgong va anh
huwong ciia cée théng so nhur téc dg quay cia tréong n, khai lieong dao bla m, ban kinh tir tam
trong téi chat bla Ro téi bién dé dao déng cra dao bla. Trén co s¢ d6 da xac dinh duwoc cac
théng so phu hop cho thiét ké 1&: Khodng céch tir tam tréng dén chot quay Ro =140 mm;
Khoi luong blam=2,9 kg; Téc dé quay cua trong n =700 min'?.

Twr khoa: May bam than, 14 cdy dira

DYNAMICS OF PINEAPPLE STEM AND LEAF CHOPPING MACHINE
ABSTRUCT:

In pineapple cultivation, the destruction of plant residuesfromthe previouscrop isvery
necessary and requires significant labor, because a significant amount of plant material
remains after harvest, up to 150 tons/ha. Therefore, chopping pineapple rootsis a mandatory
task in the pineapple pineapple cultivation process. In fact, the process of chopping and
cutting pineapple stems and leaves is cyclical with the main resistance at an angle of 90° in
front of the milling cutter, under which the milling cutter will oscillate like a pendulumin a
centrifugal field and lead to wear of the cutter pin. The purpose of this paper is to study the
dynamics of the cutter to minimize the amplitude of the knife's swing during operation, thereby
providing the basic parameters of the cutter and the chopping drum. In this paper, based on
the oscillation model of the hammer knife in a centrifugal field, the natural frequency of the
oscillation system and the influence of parameters such as the rotation speed of the drumn,
the hammer mass m, the radius from the center of the drum to the hammer pin Ro on the
oscillation amplitude of the hammer knife are determined. On that basis, the appropriate
parameters for the design were determined as follows: Distance from the center of the drum
to the rotating pin Ry = 140 mm; Hammer mass m = 2.9 kg; Drum rotation speed n = 700
mint.

Keywords: Pineapple stem and leaf destroying machine

'Vién Co dién néng nghié¢p va Cong nghé sau thu hoach
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I. PAT VAN PE

Sau thu hoach mot luong 16n 14 va than
dira con lai ¢ trén mat dong, tiy theo giong
chung co thé 1én téi 100 — 150 tan /ha. [4].
Vi¢ce tiéu huy tan du thuc vat cua vu trude la
rat can thiét, vi chiing c6 kha niang mang siu
bénh. Lam sach thu cong doi hoi lao dong
dang ké, vi mot lugng dang ké nguyén lidu
thuc vat con lai sau khi thu hoach.

D3 ¢6 nhiéu dé tai nghién ctru sir dung
than, 14 daa 1am chat dét, thac an gia suc,
phan hitu co ciing nhu cac san pham my
pham, duoc liéu va thuc pham [4,5,6,7.8].

Trong d& tai “Nghién ctru phat trién
cong nghé chuyén hoa phu phdm dira thanh
khi sinh hoc (biogas) va st dung phé phim
clia qua trinh nay dé san xuét phan hiru co vi
sinh” ciia TS. Phan Thi Tuyét Mai [1],
Truong dai hoc Khoa hoc Ty nhién da mé ra
mot hudng xtr ly méi cé tinh kha thi cao cho
ngudn phu pham 14 dira thai ra sau thu hoach,
dang 13 van d& cip bach cta cac ving trong
dua.

PGS.TS. Duong Minh Hai giang vién
khoa Co khi thudoc Pai hoc Qudc gia
Singapore (NUS) trong dé tai cp nha nudc
2011 “Nghién ctru ché tao vat liéu aerogel
tinh nang cao tir nanocellulose cua xo dira va

1a dira nham tmg dung trong thyc tidn”[2] da

TAP CHi CONG NGHIEP NONG THON SO 58

xay dung dugc quy trinh thu hdi cellulose va
nano cellulose tr nguyén li€u xo dura va la
dua.

Di c6 nhitng quy trinh huéng dan st
dung chdi, ngon, than, 14 dira 1am thirc an G
chua cho bo. Véi mot khéi lugng rat 1on than
14 dira & nudce ta néu duogc su dung s€ 1a mdt
bd sung quan trong cho san xudt thic an
xanh cho dai gia suc.

Mot phuong phap xu ly khac 1a tan
dung than va 1a 1am phan hiru co bang cach
bam nho than 14 dira. Yéu cdu ctia phuong
phap nay 14 14 dtra dt nho dé 6 thé thuc hién
cac khau lam dat sau nay. Sau khi thuc hién
khau lam dit 14 dira duoc vai 14p va hoai
muc.

Pé dap ung cac nhu cau vé st dung
than 1a dira trén dong c6 thé st dung cac loai
may dong kién dé thu gom than, 1a dua, tuy
nhién can c6 thiét bi xtr 1y than, 1a dira phu
hop cho vi¢c dong kién.

Cho du v6i muc dich lam phan hitu co
hay thu gom dé sir dung, viéc bam pha gbc
dira 1a cong viéc bat budc trong quy trinh
trong dira [9].

Hién nay pho bién 2 loai may phé dira
chi yéu hién nay loai may bam than, 14 cay

dua truc dig va truc ngang (hinh 1,2,3)
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Hinh 1. May bam |4, than cay dira
truc dung Malaysia

Hinh 2. May bamthan, |4 cay diza

truc dirng F-150 cua Dai Loan

Hinh 3. May bamthan, la cay dira truc ngang

Noi chung may bam thén, 14 cay daa
truc dimg cat nho 1a dia t6t hon nhung kho
pha vo géc va lam dap 1a hon loai truc
ngang, cac dao cit duoc lip voi than tréng
quay bang khép ban 1& (dao bua).

Trong dé tai cAp nha nudc “Nghién ctru
thiét ké ché tao mot sb loai may canh tac cho
cdy trong can chinh” M3 s6 KC07.11 nam
2005 do GS.TS. Pham Vian T¢ [3] da thiét
ké ché tao may bam than 14 dua truc ngang.
May lam viéc 6n dinh chit luong bam 14 phu
hop cho viée co gidi héa lam dat sau nay.
Hié¢n trén thi truong da c6 nhiing loai may
phay bam nho than dta cing véi dat dé giai

phong mat dong, tuy nhién do muc do tham

canh dura cao, viéc tréng dira thuc hién 1 vu
10i pha bo, viéc dé lai than, 14 dira 1am phan
hitu co ngay trén dong tao nguy co lay nhiém
bénh cho dira ¢ vu tiép theo rat cao.

Trong dé tai ndy tac gia da nghién ctru
kich thudc hinh hoc cua dao dé dam bao goc
cit trugt hop ly nham giam luc cét 14, than
dira v6i gia thiét qud trinh bam dua 1a qua
trinh 6n dinh. Tuy nhién trong thuc té, qua
trinh bam, dap cit than 14 dira c6 tinh chu ky
v6i lyc can cha yéu ¢ goc 90° phia trude
phay. Trong diéu kién d6 dao phay s& dao
d6ng nhu 1a mot con lic trong trudng i tAm
va vol bién do dao dong qua lén s€ anh

huong téi qua trinh ddp cét than 14 dba.
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Ngoai ra bién d¢ dao dong 16m s€ lam mon
chét dao nhanh.
Nhim tao ra mot mau may pha goc dia

chuyén dung dé cho viéc thu gom bang may

dong kién, dé tai “Nghién cizu thiét ké, ché
tgo may va thiét bi co gidi hoa canh tac
diza” da thiét ké may pha gbc dira 2 tréng

duoc thé hién trén hinh 4.

Hinh 4. Két cau may bam pha géc dia

Muc dich cta bai viét nay 1a nghién
ctru dong luc hoc cua dao nham giam thiéu
bién d9 dao dong cua dao trong qua trinh lam
viéc tir do dua ra dugc cac thong sb co ban
ctia dao va tréng bam.

II. POI TUQONG VA PHUONG PHAP
NGHIEN CUU

2.1. P6i twong nghién ciru

Trén hinh 5 14 thiét ké 3D cua b phan
dao bua, bao gdm tréng bam 1, duoc truyén
dong tir truc thu cong suat ctia may kéo qua
bd truyén dong co khi; dao pha 2 duoc lap

trén trong bam thong qua co cau ban I€.

Hinh 5. L& bamtruéc: 1. Trong bam; 2. Dao bam

TAP CHi CONG NGHIEP NONG THON SO 58
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2.2. Phwong phap nghién ciru

- Thu thap thong tin va xir 1y cac s6 liéu
diéu tra, khao sat, cac thong tin truy cap tir
cac kénh thong tin trong va ngoai nudc.

- Phén tich Iya chon nguyén ly, két cau
may.

- Thiét ké may nong nghiép cho cic
thiét ké co khi (st dung phadn mém Inventor)
dé mo phong 3D céc chi tiét may, nham xac
dinh cac thong s6 hinh hoc va quan tinh cia
cac bo phan chuyén dong.

- St dung phuong phép co hoc giai tich

dé xay dung phuong trinh chuyén dong ctia

hé co nhiéu vét.

- Lap trinh trén Matlab dé giai phuong
trinh vi phan mé ta chuyén dong cia hé co
nhiéu vat.

II. KET QUA VA THAO LUAN
3.1. Xay dung m6 hinh dong luc hoc dao
dong cia bua

Trén hinh 6 thé hién mo hinh dong luc
hoc dao dong cua dao bua bao gém 2 vat:

- Trong quay véi van toc o;

- Dao buia duoc lap trén tréng bia bang

khop ban 18

s 6 —m—
'

Hinh 6. So d6 dgng luc hoc dao dgng cia dao bla

Pé xay dung phuong trinh vi phan
chuyén dong cua dao bua ta xay dung hé truc
toa do sau:

1. Hé toa d6 gin cung voi than may
XOY, ¢b géc toa d§ O trung véi tm tréng
quay, truc OX theo hudng tién cia may;
Truc Oy theo hudng di 1én.

2. H¢ toa do quay xOry: ¢ tdm tai

diém O; 1 tdm cua khép ban 18, truc Owx; di
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qua tdm O cua tréng quay (theo hudng kinh
cta tréng quay), truc Ory: quay so v&i Orxr
theo hudng nguoc kim dong hd.

bé xay dung mo hinh dong luc hoc ta
chap nhan mot s gia thiét sau:

- Vén téc quay cua tréng bét dao bua 1a
khong d6i ® = const.

- Lyc can cua bua c6 hudng vuong goéc

vé6i canh dao Fe va c6 gia tri khong doi khi
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tiép xuc voi khoi cdy; tai cac géc con lai luc

- Bo qua trong lyc cua dao do gia toc

ly tim 16n hon rat nhiéu so véi gia toc trong

X, =T.COSQ.LT

truong.

Trong h¢ toa dd x,Ory: trong tdm cua

btia dugc xac dinh theo cong thirc sau:

Yy, =7r.sin@.J 1)
r=r.cos@.l+r.sing.]
Trong do 7 1a véc to ban kinh cua trong tAm M cua dao bua trong hé x,Ory:
@ — gbc quay cua dao btia so voi truc Ocx; .
Van toc va gia tdc cua trong tdm bua dugc xac dinh theo cong thuc
X, =—T.@.sing.T
Ve =T..COSQ.] (2)
¥, = —r.(¢sing + @2 cos p).T
Jr =1.(¢ cosp — ¢*sin@)j 3)

Céc luc tac dung 1én dao bua trong hé toa d6 quay tuong ddi x,Cy: bao gom:

Luc dap-cat Fe

Luc dap cat c6 diem dat lyc ¢ diem gitra cua dao c6 huéng vudng goc voi canh sac cia

dao.

F.=—F,sing.T+F.cosq.]

Gia tri luc dép-cét Fc bao gém luc can
tung, luc cét, dap, nhd cay khoi mat rudng
va phu thude rat nhiéu yéu t6 nhu: toc do tién
cua may, tbc do quay cua tréng mat do cua
than, 1a dra. Qua khao sat thuc té v4i cac
may pha than 14 dua lién hgp vdi may kéo tir

50 — 100 HP c6 toc do cua tréng quay 1a tir

Luc i tam:

500-1000 v/phiit. V&i hé s6 sir dung cong
suat cua may kéo khoang 0,7, v6i s luong
dao 20, lyc dap cat s& & trong ving 400-
700/N. Pay la khoang s& dugc sir dung dé
khao sat cho nghién ctru.

Hién cac may pha gbc dia dang

Fy=-m.@ x (@ %xR)

Trong d6 @ 1a véc to van tdc quay cua trong phay; @ = —w. k

-
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-

R - véc to ban kinh cua trong tdm dao so vdi tam O
Trong hé toa do tuwong déi véc to R duoc tinh theo cong thirc
R=R,+7=(Ry+r.cosp).l+7.sing.] 4
Nhu vay luc ly tdm duogc tinh theo cong thire
Fp=—-m.w.kx {wE X [(Ry + 1.cos @).T+ r.sing.]]}
Fyy =m. w2 [(Ry +7.cos@).T+r.sing.J] (35)
Luc coriolis:
E,=—-2mad x5, (6)
Trong dé ¥, 1a van toc twong ddi cta trong tim dao trong hé toa do quay
U, =—r.@.sinp.l+7r.¢.cosp.j (7)
Nhu vay:

Fr=2mw.¢.kx(—r.sing.T+7.cos¢.])

-

E,=-2m.w.¢.r.(sing.] + cos¢.0) (8)
Phdn lyc chét dao:
N =N,T+N,.j 9)
M® men can chot dao:
M. = —sign(¢).N.r..f. k (10)

Trong d6 r¢ 12 ban kinh chét quay cua dao;
f— hé sb ma sat; f = 0,42
sign(¢) 1a dau cua ¢ ; sign(p) =—1néu ¢ <0 ; sign(¢) =0 néu ¢ =0 ;
sign(¢) = 1néug >0
Ap dung dinh luat newton cho chuyén dong tuong déi ta c6
m.x, = —F.sing + m.w? Ry + m.7. (w? — 2.w.®).cos ¢ + N,

m.y, = Fe.cos @ + m.r.[w? — 2.w.¢].singp + N,

Ja- @ =F,. s —m.w? Ry.1.sinp — sign(@).N.7,. f (11)
Két hop v6i phuong trinh (3) ta co
N, — F_.sin
—r.(¢sing + ¢p? cos @) = w? (Ry + r.cosp) — 2.w.T.¢.cos ¢ + %
N, + F..cos
r.(pcos@ — @?sing) =7r.(w? — 2.w.¢).sing + —= ni L4
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Ja- @ = Forg —m.w? Ry.7.sing — sign(@).N.7.. f (12)

O day rr 1a ban kinh tir luc Fe t&i chdt dao.

Day 1a hé phuong trinh vi phan 3 phuong trinh c6 cac an Nx; Ny va ¢ va co thé giai bang
ma ngudn mé Matlab.

Vi goc @ nho @ = sin ¢ hé trén 13 hé dao dong tuyén tinh v6i tin sd riéng

mR0 mR0
]0+m Tz

w,  |M.Ro.Tr | m.Ry.T
w Ja |Jo+m.r2

Trong d6 Jo 1a m6 men quan tinh cta dao tai trong tam cua dao

Cac diéu kién bién
1. Tai vi tri t=0 dao ¢ vi tri can bang nén
9 =0 ¢=0;
DoFc=0 nén ¢ =0
2. Luc Fc
F. = F, néucos(wt) > 0 va (R, + Ry)sin(wt) < h,
F. = F, Trong truong hop con lai.
O day he 1a chiéu cao cay.
3.2. Khao sat dao djng ciia btia Trén bang 1 thé hién céc gia tri can thiét dé
Céc thong s6 hinh hoc va quan tinh cia  giai phuong trinh 12. Puong kinh Ry va
hé dao dong dugc xac dinh thong qua mod chiéu dai dao duoc lya chon dam bao duong

hinh thiét ké 3D trén phin mém Inventor.  kinh ngoai ciia phay 14 khong d6i

Béng 1. Cac thong s6 hinh hoc va quén tinh ctia hé dao dong.

R,mm | r,mm | R, mm m, kg | Jg, kg,mn?

170 55,8 64,7 2,54 12488,3
155 65,0 79,7 2,73 174427
140 73,9 94,7 2,93 23526,1
125 82,7 109,7 3,13 30827,0

110 91,3 124,7 3,33 39434,8
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95 99,8 139,7 3,52 49437.9
80 108,2 154,7 3,72 60925,2
65 116,5 169,7 3,92 73985,5

Trén hinh 5. thé hién qua trinh dao

dong cua hé véi cac thong s6: n =700 v/phit
Ro=140 mm; r = 73,9 mm; R = 94,7 mm; m
=2,93 kg; Ja=23526,1 kg.mm?; Fc = 400N.

12

Véi tryuc hoanh la s6 vong quay cua

7 vong quay.

trong bam. Qua trinh s& 6n dinh sau khoang

l—]
N e
N —
——

oo el

b) n= 750 v/phut

Hinh 7. Qua trinh dao déng cuia buia theo sé vong quay cua tréng bam.

a) goc quay cza bia; b) Vdn téc quay cra bla
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do

— = 0vag = const

dt
Véi tée d6 quay n = 700 v/phit qua
trinh dao dong ciia bua xung quanh diém cén
bang 6° Con véi n= 750 v/phiit qua trinh dao
dong s& 1a qua trinh tat dan va sau khoang 3
vong quay bua s€ khong dao dong, ltc dé mo

men cua lyc can F. s€ khong thang dugc mo

men can cua luc ma sat va luc ly tdm.
Trén hinh 8 thé hién ty 1€ tan so riéng
cua hé trén tan so lam viéc we/® Vo1 cac ban

kinh Ry khac nhau nhung van gitt nguyén

duong kinh ngoai cua tréng bam (xem bang
1).

[ I+l 17

145 I (2l

R0 T

Hinh 8. Ty s tan so dao dgng riéng va tan s6 lamviéc welw

o cac duong kinh Ry khac nhau.

O ban kinh Ro =120 mm tan s6 lam
viéc o tring voi tan s riéng ctia hé. Néu roi
vao truong hop nay qua trinh dao dong s€ &
vung cong huong va bién do dao dong s& rat
16n.

3.3. Khio sat znh huéng ciia mot s6 thong
s6 dén bién d¢ dao dong cia bua

Mot mit két cdu dao bla co tac dung
lam nhe céc va dap manh 1é€n bua, dam bao

a) Anh huong cia téc dé quay cua trong

TAP CHi CONG NGHIEP NONG THON SO 58

su an toan cua may khi gdp cac vat can 16n
nhu gach d4. Mét khac dao dong cta btia anh
huong rat 16n t6i chat luong lam viéc cua
may, 1am tang sy mai mon cac chét quay. Vi
vay dé c6 mot lua chon cac thong sb lam viéc
va két cdu lam viéc can thiét phai danh gia
anh hudng cia cac thong s6 t6i bién do dao

dong cua bua.

209



KHOA HOC - CONG NGHE

oo

T AW
.
1 \ JE T
1 \ et
1 \ )
125 B T i S - —— = = — = e e
1 i —_— )
1 1
H
' i
e T S
1 1
i
= ! H
i ! \
- T — x— —— i 2= - \-- - —— -= ——= —— —~
.
< \ \,
\ N
\ N,
e N S - o
g { <
\ N,
N AN
N \\
=r L - . N N T |
el \ \\
AN .
S \’\ ..
S oSN, .
SN oSS e
O L L —_——
T Lynel o oo o] 1500
r aan

Hinh 9. Anh huéng cua téc dg quay cua tréng téi bién do dao dong cua
bla ¢ cac luc can khac nhau
Trén hinh 9, thé hién bién d6 dao dong ~ Fc =400 téc do n > 550 min™'; Fc = 500 tdc

ctia bua khi may 1am viéc ¢ cac van tbc quay  do n> 650 min™'; Fc = 600 n > 700 min™'; Fc

ctia tréng khéac nhau. =700 n > 780 min™.
O cung mét luc can, khi vén tdc ting b) Anh hurong cia khoi lurong blia
bién do dao dong cua buia s€ ting. Voi luc Trén hinh 10, thé hién anh huong cua

can 16n hon thi bién dg cling 16n hon tai cung khdi lugng bua m tdi bién d6 dao dong cua
mot toe do quay. Pé co bién do dao dong  bua voi khéi lugng khic nhau bing cach

trong mot gia tri hop Iy thi du A <75 d6 Véi  tang chiéu day bua.

an

zof -

0

u]
z ZT3 ) i 0 750 4

T Ry

[N

Hinh 10. Anh huéng ciia khéi lirong bla téi bién ds dao dong.
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Céc thong sé khéi luong, md men quan
tinh cua btia phu thude vao cac thong s6 hinh
hoc ctia bua nhu chiéu dai, vi tri trong tam
clia ba vi thé dé khao sat anh huong cia
khéi lugng bua t6i dao dong can phai duy tri
cac thong sb nhu trong khoang céach tir chdt
quay t6i trong tdm bua, chiéu dai bua. Pé
lam duoc diéu nay ching t6i chi thay d6i bé
day biia. Liic d6 cac thong s6 hinh hoc trir bé
day bua s& khong thay d6i. M6 men quan
tinh cua bua s€ ty I¢ thuan véi khdi luong
bua.

Qua db thi trén hinh 10 cho thiy khi
khéi luong va mdé men quéan tinh ting thi
bién do dao dong s& giam xudng. Piéu nay
hoan toan hop 1y vi khi ting khéi lugng va

md men quan tinh theo phuong trinh 11 s€

tang luc quan tinh J;.¢ s€ ting ly ly tdm
m.w?. Ry.7.sin ¢ va dong thoi s& ting luc
ma sat sign(@).N.7..f c¢6 chéu nguoc lai
v6i dao dong.

Pé c6 bién do dao dong A < 10° khoi
luong bia can thoa mén diéu kién m>2,9 kg.

¢) Anh hurong ciia bén kinh quay Ro véi
bé réng bla khdng doi

Trén hinh 11 thé hién anh hudng cua
ban kinh Ro t&1 bién do dao dong cua bua.
Khao sat nay dugc thuc hién khi gitr nguyén
chidu day bua, ban kinh ngoai cta phay
khong d6i. Nhu vdy véi viée ting duong
kinh Ry chiéu dai ctia bua s& giam xudng mot
lugng tuong tu. Céc ddc tinh hinh hoc Ro, 1,

m, Ju dugc thé hién trén bang 1.

Hinh 11. Anh hueng ciia ban kinh Ro téi bién dg dao déng cia bla véi
bé day bla khong doi.

Qua két qua trén ta thdy su rd nét hién
tuong cong huong cia dao dong ¢ ban kinh
Ro = 100+120 mm khi tan s6 lam viéc gan
voi tan s riéng cua hé. Do dao dong co su
hién di¢n cua lyc ma sat tuong ddi 16n (hé )
ma sat thép - thép = 0,42) nén bién dd dao
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dong khong tién téi vo cing va tan so riéng
co xu hudng 1&ch trai.

Qua db thi nay ta thiy khong nén chon
vung ctia Ro tir 80+130 mm. O viing ban kinh
Ro bé chiéu dai dao bua sé& 16n s& tang khi
luong dao s& khong phu hop bang véi ving

211



KHOA HOC - CONG NGHE

ban kinh Ry 16n, ma & d6 chiéu dai dao ngén,
khéi lwong nho. Qua két qua trén nén chon
ban kinh Ro=140 mm.

d) Anh huzong ciia ban kinh quay Ro Vo
khai lurong bia khdng doi

Trén hinh 12 thé hién anh hudéng cua
ban kinh quay Ro v&i khdi luong bia khong
d6i. Khao sat dugc thuc hién véi khéi lugng

=

blia m = 2,93 kg.

Pé duy tri khéi luong bua khong ddi ta
c6 thé thay ddi bé day cua bua ty 1& nghich
v6i chiéu dai bua.

Két qua cho thdy hién tuong cong
huong dao dong cua dao bua tuong ty nhu
hinh 11 va dudng kinh Ro phi hop cho thiét
ké 1a Ry=140 mm.

F3-

Ll

e 1g0 110 1d4d 10

Hinh 12. Anh hueng cia ban kin Ro téi bién dé dao dong cia bla voi

khai lirong buia khdng doi

IV. KET LUAN

1. Ba x4y dung dugc mo hinh dao dong
cua dao bua trong truong ly tdm theo phuong
trinh 11, mo ta dugc qua trinh 1am vi¢c cua
dao bua v6i cac thong s6 anh huong nhu: van
téc quay cua tréng dap w, ban kinh quay Ro,
ban kinh trong tdm dao r, khéi luong dao m
va md men quan tinh Jg.

2. Dya vao phan mém Autodesk
Inventor ¢ mé phong hinh hoc trong va dao
bua xac dinh dugc cac dac tinh quan tinh,
hinh hoc ctia bua nhu ban kinh tir chét quay
t6i trong tAm r, ban kinh dit luc can Ry, khoi
luong va mé men quén tinh ctia dao bua theo
bang 1.

3. Trén co s& phuong trinh dao dong 11
dua vao phian mém Matlab d3 mo phong sd
qua trinh dao dong cua bua va da xac dinh
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duoc tan sb riéng cua hé dao dong va anh
huong cia cac thong sd nhu tbe dd quay cia
tréng n, khéi lugng btia m, ban kinh tr tam
trong t6i chét bua Ro t6i bién do dao dong
cua dao bua.

4. Trén co so cac khao sat di xac dinh
duoc cac thong sb phu hop cho thiét ké la:

- Khoang céch tir tim trong dén chdt
quay Ro =140 mm;

- Khéi lwong bua m=2,9 kg;

- Téc do quay cua trong N =700 min™',
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NGHIEN CUU THIET KE, CHE TAO ymfr Bl
BOC VO DUA KHO PHUC VU XUAT KHAU

Lé Van Quy?, L& Minh Hung?, Hupnh Tién Trung?,
bao Vinh Hung!, Nguyén Vinh Phuct, Lam Pong Phot
TOM TAT

Nghién cizu thiét ké, ché tao thiét bi boc vé dira khd nang suat téi thiéu 200 tréi/gio
nhamthay thé lao dgng thi: cong va tang hiéu qua kinh té. Nghién cizu bao gom danh gia hién
trang, thiét ké, ché tao va thir nghiém thiét bj dap 1ing cac yéu cau cho thj truong xudt khau,
gop phan nang cao giartri san pham dera Viét Nam. Dong thoi dwaragiai phap cai thien nang
suat, chat lwong, va giam thiéu ton thdt trong chugi san xuat dira khé. Thiét bi boc vo dira
khéng chi @ap ing cac tiéu chudn ky thugt ma con gop phdan gidi qwet nhizng han ché trong
san xuat thi cdng truyen thong, quy trinh boc vé khac véi céc thiét bi boc vo da nghién ciru
truréc day, cac thiét bj trurdc day khong xiz 1y duroc tinh trang chdp dira bi Xt hoge mat chép,
day |a van dé quan trong. Hé thang co hai thiét bi bao gom thiét bi cait chdp va thiét bi boc
V6, muc dich cia thiét bj cat chop la cdt dé tach phan xo dira véi chdp dira ngay vi tri chop
dé khi theee hién tach vé bang thiét bi boc, phan xo dira ngay vi tri chop khdng bi xt hodc

cusn theo phan vé khi bac.

Tir khéa: Thiét bi boc vo dira kho, dira kho xuat khau, thiét bi béc vo dira kho xuat

khau.
DESIGN AND FABRICATION OF A DRY COCONUT DEHUSKING MACHINE
FOR EXPORT
ABSTRACT

This study focuses on the design, development, and testing of a dry coconut dehusking
machine with a minimum capacity of 200 coconuts per hour, aiming to replace manual 1abor
and enhance economic efficiency. The research includes assessing the current situation,
designing, fabricating, and testing the equipment to meet the requirements of the export
market, thereby contributing to increasing the value of Viethamese coconut products. In
addition, the study proposes solutions to improve productivity and quality while minimizing
losses in the dry coconut production chain. The developed dehusking machine not only
complies with technical standards but also addresses limitations inherent in traditional
manual processing methods. Its dehusking process differs from previously developed
machines, which have been unable to handle coconuts with frayed or missing tops a critical
issue. The system consists of two main units: a top-cutting device and a dehusking device. The
purpose of the top-cutting unit is to remove the top portion of the coconut husk, separating
the coir fibers at the crown. This ensures that during the dehusking process, the fibers at the
crown do not become frayed or entangled with the husk, thereby improving the overall
efficiency and quality of husk removal.

Keywords: Dry coconut dehusking machine, export dry coconut, Export dry coconut
dehusking machine.

"Phan Vién Co dién Nong nghiép va Cong nghé STH
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1. PAT VAN PE

Nganh dua dong vai trd quan trong
trong nong nghi¢p Viét Nam, dac biét tai cac
tinh nhu Bén Tre va Tra Vinh (dién tich dira
Bén Tre chiém 42% ca nuéc). Tuy nhién,
qua trinh boc vo dira kho xuat khau hién nay
chu yéu dya vao lao dong thu cong khién
nang suat thip va kiéu dang san phim khong
ddng nhat, gia tang chi phi san xuat va giam
tinh canh tranh. Nhu cau dira xuat khau dang
tang cao voi cac yéu cau cao vé quy cach va
chat luong va kiéu dang san pham. Trudc
tinh hinh do6, nghién ctru nay dugc thuc hién
nhim tao ra thiét bi béc vo dira, dam bao
nang suat toi thiéu 200 trai/gio twong duong
v6i ning sudt cia mot ngudi béc vo lanh
nghé, gidm sy phu thudc vao lao dong thu
cong. Ngoai viéc nang cao tinh dong nhat
cua san phém, thiét bi duoc nghién cuu
nham han ché tbi da ty 1& hu hai va gia ting
gia tri xudt khau [1]. Cac thiét bi boc vo dira
dugc nghién ciru trude ddy nhu tich bang
con lan hay tach bung khong khic phuc dugc
tinh trang chop dura bi xu, trong nghién ctru
nay st dung phuong phap cat chép trudce khi
boc dé han ché viéc choép dira bi xu hodc mat
chép. Thiét bj khong chi gbp phan giai quyét
nhitng han ché hién c6 ma con dua ra
phuong phap béc vo khac nhung van dam
bao chat luong san pham dat tiéu chuin xuat
khau, gép phan tao gia tri gia ting cho nganh
dura.

2. PHUONG PHAP NGHIEN CUU

=l L

a) Do kich thudc trai

2.1 Péi twong nghién ciru

Dbi tuong cuia nghién ctru 1a trai dira
¢ clu tao voi nhiéu 16p bao vé ty nhién.
Nhitng tinh chét co ly cta 10p vo xo va géo
dtra dong vai tro quan trong trong qua trinh
boc tach co hoc. Céu tao co ban gdm ba 16p:
16p vo xo bén ngoai, 16p gao ciing bao boc
phan com dira, va 16p nhan dira bén trong
chtra nudc dura. Lép vo xo day tir 2-7 (cm),
bao gdm cac soi cellulose va lignin tao nén
mot 16p bao vé chic chin chdng lai tac dong
co hoc. Gao dura, voi do day tuo 2-4 (mm),
dugc cu thanh tir lignin gitp ting d6 bén co
hoc va kha nang chiu luc [2]. Dura dugc thuc
nghiém trong nghién ctru nay 1a dira Bén Tre
xuét khau, chua béc vo.

Céc két qua thi nghiém do luong luc
boc tach va luc nén trong nghién ciru nay ké
thira tai liéu [3]. Luc nén téi da can thiét dé
pha v& géo dura dao dong tir 300-400 (N), tuy
thudc vao do day va ciu truc cia gao. Luc
tach xo dira ra khoi gao dira dbi v6i dira chua
cit chop dao dong tir 240-520 (N), thay do6i
theo d6 4m va mat do soi [4]. Nhiing thong
s6 nay 1a co s dé thiét ké cac co ciu boc
tach, giam thiéu hu hai.

Dura sau khi boc phai dam bao:

Con chop dé tang thoi gian bao quan va giam
va dap khi van chuyén.

Sau khi boc vo khong 1am ton thuong so trai

2.2 Kich thwéc trai va so dura

N

a) Do kich thudc so

Hinh 1.1. Do kich thwéc trai.

TAP CHi CONG NGHIEP NONG THON SO 58
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Bang kich thudc mau (sai s0: +/-5 mm)

Bang 1.1. Bang kich thwéc dira va s dira

SIT| X | Y | z | X | Y | Z |V6iX Y, ZX,Y,Z
1 | 125 | 175 | 130 | 115 | 140 | 110 |lanluotla chidu dai, rong

2 | 145 | 190 | 150 | 130 | 150 | 125 | vacao cua trai dira kho va

3 | 165 | 205 | 160 | 140 | 175 | 145 |so (Hinh 1.1)

4 | 185|225 | 180 | 154 | 195 | 150

5 205 | 245 | 210 | 160 | 205 | 165
Bing 1.2. Bang kich thuéc va khoi hrong trung binh

STT | Tinhchit |Ponvi| Dira Chép dinh hinh sau khi
1 X mm 165 | boc co thé co tir 3 canh trd 1én,
2 Y mm 208 | dé bao vé cac 316 & trén so dira,
3 Z mm 166 | tang thoi gian bdo quan va gidm
4 | Khoiluong kg 1,9 | va dap khi van chuyén.

5 | Khéiluong | kg 1,2

Thiét bi dugc ché tao muc dich tao ra san pham nhu mau sau:

1)
O
(D

F ..l...f i
e @
a) Trai dira mau b) Chép mau

Hinh 1.2. Cac dwdng cit ciia trai dira mau va giai phap.
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2.3 Thiét bi cit chop
2.3.1 Cum gid trai
Vi trai dira khong dbi xung theo
dudng tam trai va co kich thudc to nho
khéac nhau nén chon cum giir trai sao cho
dinh dugc dudng tam trai luén & vi tri )
dinh va kep du chat dé gitr trai khong bi

xién trong qua trinh cit, ddng thoi phai gitr

Hinh 1.3. Cum giir trai

trai sao cho céc trai co chiéu cao khac

nhau van dam bao khoang cach tir cudn

trai dén vi tri giit phai du 16n dé dao cit

khong cham vao phan gii trai (Hinh 1.3):
Luc kep [5]

Phuong trinh cén bang luc:

F,x50 = F,x90

Hinh 1.4. Luc kep.

1. Chi tiét iz trai; 2. Trai dira; 3. Gidi 1 Thanh dd’y; 2. Duong tamtréi; 3.

han dinh chi tiét gie tréi; 4. Khoang Thanh kep tréi: Far-

cachdaovadinh giirtréi; 5. buongtam .
. , phan.
tréi; 6. Puong dao cat.

F26. LuC kep thanh

Vi F1 va F2 1an luot 13 lyc ddy cua xy lanh va luc kep tréi.

Chon 4p suat khi hoat dong ctia xy lanh 1a 5 (kg/cm?) va xy lanh kep cé dudng kinh

trong 1a 100 (mm).

Chon hiéu suat khép quay K=0,9

E_ r3,1Pxg  5°53,14x5x10

=654(N
i o 5 4(N)

Véi: g=10 (m/s?), n: sd tay kep

TAP CHi CONG NGHIEP NONG THON SO 58
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. 00
5

X09=327(N)

Vi 6 thanh kep s dam bao trai dira duge ~ MNUNE t6i thiéu 1a ba mui. Muc dich 14 tach

dinh tam va khong bj xién trong qué trinh lién két gitra phan vé véi chop va vo voi so,

okt khi tach thi phan xo & chép khong bi hu hong

i va cubn theo phan vo.
2.3.2 Cum cat chop
. ' Do bién thién dong ning bang cong
bé trai dura c6 chdp, nguoi 16t dura ngoai luc AW, = A
thuc hién cat dau chop dura va tach vo trai ra Khoéng céch tir vi trf I-11 Ia: hyy= 0.3
khoi so, tiiy vao k§ nang va strcc manh c6 thé

(m)

tach thanh nhiéu mai to nhé khac nhau,

Vian tbc dau duoc cdp cho qua Vo= 3m/s

Ngoai van toc dugc cap thi trai dura con

I ¢6 van toc roi tu do, xét g=10 m/s>
| i
Van tbc va thoi gian trong roi tu do:
1 2xh
h. 5 g’ =>t= [ =025
’I‘Iinh 1.5. Cat Chép va tach. \4 :\/O+a =3+1OX0,25=5,5(ITV S)
1. Pé ga can dao; 2. Can dao; 3. Ludi
dao; 4. Trai dura; 1-111. Vj tri trai.
| ! mv’ 1.2,5.(5,5)2
AW, =Ac-m =FSoF=2_ -2 =378(N)
2 S 0,1

m: khéi luong trung binh cua trai dira

S: quing dudng trai dira di duoc ké tir luc bat dau tiép xtc véi mii dao.

Tuy theo d§ cung trai tai vi tri cat va do day dao cat ma luc F ¢ thé thay doi, trong

tinh toan & nghién ctru nay 14y gia tri tham chiéu khi cit dinh chop 1a 378 (N).

Chon hé s6 an toan K=3 [5], do d6 luc cit can thiét dé cit mot canh chop dira 1a:
Fc=1134 (N).
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\ Phuong trinh c4n bang;
l':'l|; k F.x120 = F,Xx70
d -
’ FXx120 1134.120
== — 1944
[:'l - r ) 70 ®
- ..l Vi ¢6 hai dao nén luc day tong tbi thiéu ma xy
by lanh day céan dao la:

Hinh 1.6. Luc tac dung 1én
dao cat.

Fai=1944x2=3888(N))

Luc day ly thuyét cta xy lanh cit v6i g=10m/s?

F, =8.8.3,14.3.10 = 6028(N) > 3888(N) =F,, Xy lanh duoc chon 14 phi hop.

2.4 Thiét bi tach vé
2.4.1 Puwong kinh hai con lan béc

Vi kich thudc trai dira kho va nira kho
phuc vu xuét khau co duong kinh trai dao
dong trong khoang 150-250 (mm), khoi
lugng sau khi 16t phai 16n hon 900 (g),
nhung loai dira xuat xudt khau cé duong
kinh trai tir 180-230 chiém ti 1¢ da s6. Goc
tach xo nhu (Hinh 1.7) thi lyc C va C’ ¢ hai
con lan tac dung 1én so dira khong dugc dat
ngudng 18° dé tranh v& trai nguoc lai néu

chidu dai cung tich nho hon bé day xo dira
thi c6 hién tuong truot khong béc duoc.

Do d6 véi kich thudc trai nho nhét 1a
150mm, khoang h¢ gitra hai truc 1a 20mm
thi goc tach toi da 1a 78°, khi kich thudc trai
16n nhat 1a 250 (mm) thi géc hop béi C va
C’ s& giam xudng 59° dam bao khong v trai
trong qua trinh tach.

Xét luc tac dong cua ren boc 1én trai
dura:

Hinh 1.7. Luec con lin béc tac dong 1én trai dira c6 dwong kinh nhé nhit.

C, C':Lyc tach ciia ren boc tac dong lén tréi dira Cq: Thanh phan theo phirong dirng

C1, Cz, Cs, C4: Céc lyc thanh phan cia C va C' Ca: Thanh phan theo phirong ngang.

theo duwong sinh tréi dua.
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Do d6 chon duong kinh hai con 1an béc 1a 168 (mm).

2.4.2 Chen dao (ren) béc

Trong nghién ctru nay ren (dao) cho

truc béc chu dong va bi dong khac nhau, ren

i 4 ¥ 2 A

¢ truc boc chu dong la vanh rang tach roi dé

ghép véi con lan [5].

Hinh 1.8. B9 dao cit chi dong
1. Thandao; 2. Luéi tach xo; 3. Goc luon chanren; 4. Ludi cit canh; 5. Puwong vat dé

khong v trai.

Chiéu cao ludi cat 1a 20 (mm) gitp dao cit
c6 thé tach xo dira an toan ma khong bi v&
trai, budc ludi dao 30 (mm) dé ludi dao co
thé cdm vao xo dira tranh hién tuong truot
khi béc vo, mét khac nd gitp tach xo thanh
ting mang dé thuan tién cho khau xtr 1y vé
sau nhu khtr chat, d& ngam hoa chit khi phun
cling nhu tach chi.

Vt:

Vi t: thot gian boc vé mot trai dua
S6 vong quay cua vong dao cat:

V,

P 785
t

t 262

2.4.3Vong dao cit

Puong kinh con lan dugc xac dinh dé
tranh v& trai nhu trén la 168 (mm) nén dudng
kinh vong chia cua vong dao cit 1a 210
(mm).

Van toc tiép cua dao cit:

rl/dc =
Ma n,, = ny, = 24(v/ p)
Qué trinh cép trai dira vao thiét bi boc

trong tinh toan nay thyc hién bang thu cong

nén nang suat phu thudc vao qua trinh cap

DG, 14 2105G,14

=0,4(v/ S) = 24(v/ p)

trai. Vi nang suat 13 tdi thiéu ciia thiét bi boc
1a 200 trai/gio (twong duong véi nang suat

trung binh ctia mot nhan cong lanh nghé boc
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v6) nhung dé ting nang suét 1én t6i da trong

tinh toan nay chon s6 vong quay con lan cat

a) Con lan chu dong

chu dong n,, =145(v/p).

b) Con lan bi dong

Hinh 1.9. Bé con lin cit.

Thiét bi thr nghiém:

r
a) Cum cat chop

b) Thiét bi boc vo

c¢) Ren boc

Hinh 1.10. M hinh ciit chép va béc vo thir nghiém.

3. KET QUA VA THAO LUAN

a) Cat chop  b) Sau khi cat chdp ¢) Da cit chop va chua cit chop

Hinh 1.11. Thir nghiém cit chép dira.

Két qua thir nghiém cho thiy
thiét bi dé dang cat dit phan lién két
gitra vo va chop. Khoang hé dao cit
dé lai khong 16n do vdy khong lam
ton thuong chép dira va kéo cit
nghiéng nén khong l1am ton thuong so

dura. Thiét bj boc sir dung con ldn boc

TAP CHi CONG NGHIEP NONG THON SO 58

nén trong thtr nghi€ém cho trudng hop
chua cit chop va cit chép cho thay.
Truong hop chua cét chdp, sau khi
boc trai dira bi xt1 chop hodc mat chép
vi khi béc phan vé cuén theo chép
dira. Truong hop cit chop va sau do
dua vao thiét bi béc thi thiét bi béc
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hoat dong nhe nhang, it tén ning dura sau khi béc khong xu, dap tng

luong hon vi lién két phan xo dura trén duoc yéu cau khi so v6i mau.
chép da dugc tach. Phan chép trai

b c d e

a: Dura trudce khi thir nghiém

b, ¢, d, e: Cac mau sau khi thir nghiém.
Hinh 1.12. Dira sau khi ciit chop va béc vo.

4. KET LUAN TAI LIEU THAM KHAO

So voi trai dira mau d3 boc vo dé xudt 1. Tran Tién Khai, B&o céo nghién ciu
khau (Hinh 1.2), dira cit chop trude khi béc phan tich chudi giatr; dirabéntre, Khoa
vo (Hinh 1.12) it bi xu chop va tdn thuong so Kinh Té Phat Trién, Pai Hoc Kinh Té

trai, dat yéu cau xuét khau, thiét bj hoat dong TP. H6 Chi Minh, 2011.

dugc voi dira nira khd va kho, thiét bj ¢t chdp 2. Gludovatz, B.: Walsh, F.: Zimmermann,
hoat dong hiu qua, mang tinh chat quyét  E A. Naleway, S.E.; Ritchie, R.O.:
dinh, md hinh budc dau cho thiy hiéu qua, c6  Kruzic, J.J. (2017), Multiscale structure

thé thay thé cho cho boc vo thi cong, 1a bude and damage tolerance of coconut shells.
dau cho céac nghién ctru tiép theo vé céc thiét J. Mech. Behav. Biomed. 2017, 76, 76—

bi 16t/boc vo dira (con chdp) phuc vu xut ’4.
khau va ting ning suét lao dong bang cach
tang nang sudt cua thiét bi cit chop thong qua
viéc st dung 4 cum cit chdp va cac cum gt
trai dugc dat trén mam xoay giup viéc cap trai
duogc lién tuc, gidm gia thanh gia cong, ting
tinh canh tranh cho dira xuat khau. Vi thiét bi
cat chop dira dinh hinh trude khi boc 13 moi

Republic.

do d6 cin dugc nghién ciru va thr nghiém
nhiéu hon dé xac dinh dugc ché d6 hoat dong
t6i wu cho thiét bi. Két qua nghién ciru nay 1a
bude di quan trong trong viéc dan thay thé cho
viéc 16t/bdc vo dira kho thu cong va phuy thude

vao nhan cong nhung van dam bao yéu ciu Volume 13, No 2, pp 183-219 2014.

3. Cestmir Mizera, Petr Hrab&, David
Herak ,Mechanical characterization of
whole coconut shell, 58" ICMD 2017,
6 - 8 September 2017, Prague, Czech

4. Venkataramanan Sa, Abhinav Ram Bb,
Rahul R; Design and Development of
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Crown Removal Machine. International
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Research (IISBAR), ISSN 2307-4531,

xuét khiu. 5. Nguyén Hiru Loc, Co so thiét ké may,
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KET QUA NGHIEN CUU TINH TOAN THIET KE, CHE TAO THIET BI SAY LIEN
TUC VAN BOC GO RUNG TRONG CONG SUAT 10 m*/ngay

Nguyén Trong Tuan, Bli Duy Ngoct, Lé Thi Hung!, Cao Chi Cong?,
Nguyén Van Gidpt, Nguyén Ven Pinht, Té Quac Huy?, Nguyén Van Minh?
TOM TAT

Bai b&o trinh bay két qua nghién cizu tinh todn, thiét ké va ché tao thiét bi sdy lién tuc
van bAc gé ring trong cong suat 10 m/ngay, sir dung hé thang beang tdi xich va diéu khién
nhiét dé — dé am theo tirng khoang. Thiét bi gom céc bg phdn chinh: khung buong sy, hé
thong truyén dgng xich, cum gia nhiét Calorifer, hé thong quat tuan hoan va bg diéu khién
trung tam PLC. Thong s6 ky thugt: chiéu dai buong sdy L = 25 m, chiéu réng Whs = 1,8 m,
chiéu cao Hy= 3 m; tong 6 khay N = 1693 (830 khay trong busng sdy), s dung 9 dan nhigt
Calorifer (2,5 kW/dan) va 9 quat cong sudt 2,2 KW. Két qua khao nghiém cho thay thiét bi
dap 1rng yéu cau sdy van boc tir dé am 80% xuong 13% trong 35 phdt, vdn hanh én dinh,
nhiét phan bo déu, chat luwong Van sau sy dat yeu cqu. Thiét bi phu hop véi diéu kién san

Xudt ciia CAc co' s& ché bién gé vira va nho tai Viét Nam.

Tir khéa: Siy van boc gd rimg trong; thiét bi sdy van boc; thiét bi sy lién tuc van boc

RESEARCH RESULTS ON THE CALCULATION, DESIGN, AND FABRICATION
OF A CONTINUOUS DRYER FOR PLANTATION WOOD VENEER WITH A
CAPACITY OF 10 m*/DAY

ABSTRACT

This paper presents the results of research on the calculation, design, and fabrication
of a continuous drying system for peeled veneer from plantation wood, with a capacity of 10
mé/day. The system utilizes a chain conveyor and compartmentalized control of temperature
and humidity. The main components include the drying chamber frame, chain conveyor
system, Calorifer heating units, air circulation fans, and a central PLC-based control system.
Technical specifications: drying chamber length L = 25 m, width Whs = 1.8 m, height Hb =
3 m; total number of trays N = 1693 (830 trays inside the drying chamber); 9 Calorifer
heating units (2.5 kW/unit) and 9 fans (2.2 kW each). Experimental results show that the
system effectively dries veneer from an initial moisture content of 80% to 13% within 35
minutes, operating stably with uniform heat distribution. The dried veneer meets quality
requirements. The equipment is suitable for small to medium-scale wood processing facilities
in Vietnam.

Keywords: Drying of plantation wood veneer; veneer drying equipment; continuous veneer
dryer.

''Vién Nghién ctru Cong nghiép rung
2Vién Khoa hoc Lam nghiép Viét Nam
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1. PAT VAN PE

Nganh ché bién gd Viét Nam hién dang
phat trién manh, véi nhu cau sir dung nguyén
liéu gd ring trong ngdy cang ting dé san
Xuét cac san phém van nhan tao nhu van dan,
van ép, van dam, van MDF. Trong dé, van
béc 13 nguyén liéu co ban va thiét yéu dé san
xudt van dan, dong thoi ciing duoc sir dung
lam 16p bé mat cho nhiéu san phdm van nhan
tao khéac. Theo sb liéu cua Téng cuc Lam
nghiép (2023), san lugng van béc tir go rimg
tréng Vi¢t Nam dat khoang 7-8 tri¢u
m?/nam, trong d6 phan 16n phuc vu xuét
khau va san xudt trong nudc [5].

Chat luong san phdm van nhan tao phu
thudc chat ché vao do 4m va do déng déu cua
van bdc. Tuy nhién, do dac diém van boc cbd
dd mong 16n (thuong 1,2-2,0 mm), dé cong
vénh, ntt né néu sy khong ding k¥ thuat,
nén qua trinh sy van béc déng vai tro rit
quan trong. Hién nay, & Viét Nam, cong
nghé sdy van boc chu yéu s dung cac
phuong phap nhu: Sy tu nhién ngoai troi:
Pay 1a phuong phap truyén thong, tan dung
anh ning tu nhién. Uu diém 1 chi phi dau tu
thap, dé trién khai & quy mo ho gia dinh. Tuy
nhién, nhuoc diém 1on la phu thudc hoan
toan vao diéu kién thoi tiét, thoi gian sdy kéo
dai (thuong 5-10 ngay), dé gy hién tuong
nat né, mdc, chat luong san pham khong
dong déu [1,2].
Phuong phap nay sir dung cac budng sdy kin,

Say bang 10 siy tinh:

nhiét 46 dugc cap tir hoi nude hodc dbt truc
tiép. Uu diém 14 cho phép kiém soét tot hon
qué trinh nhiét - 4m, rat ngan thoi gian sy
S0 Vo1 séy tu nhién, chat lugng van 6n dinh
hon. Tuy nhién, hé thng nay cé nhuoc diém

13 néng suét thap, tiéu hao nhién liéu 16n, yéu
cau nhiéu nhan cong van hanh va chi phi van
hanh cao [4]. Sdy lién tyc bang thiét bi
chuyén: Pay la cong nghé hién dai, pho bién
& Trung Qudc, An Do va Chau Au. Van boc
dugc dua lién tuc qua cac vung nhiét do khac
nhau trén bang chuyén xich hoac ludi thép.
Uu diém ndi bat 1 nang suit cao, ty dong
héa hoan toan, chit lwong san pham dong
déu, tiét kiém nhan cong va giam tiéu hao
nhién liéu do qua trinh sdy t6i uu. Tuy nhién,
nhuoc diém 1a yéu cdu vén dau tu ban dau
16n va can trinh d6 k¥ thuat van hanh thiét bi
cao hon [10,11].

D6i voi didu kién san xudt tai Viét
Nam, dac biét 1a & cac hop tac xa ché bién
gd quy mo vira va nhd, viéc lya chon mo
hinh thiét bi can dép tng cac yéu ciu nhu:
Cong suét trung binh khoang 8—12 m3/ngay,
chi phi dau tu hop ly, dé dang van hanh va
bao tri. Ddng thoi,thiét bi can duoc tw dong
héa & mirc d6 phii hgp nham giam bét nhan
cong, nhung khong quéa phuc tap vé mit ky
thuat dé dam bao tinh kha thi trong qua trinh
st dung.

V6i nhitng yéu cau trén, mo hinh thiét
bi sdy lién tuc bang bang chuyén xich cai
tung tdm van 1a lya chon tbi vu. Thiét b nay
cho phép kiém soat toc do di chuyén cua
ting tim van qua cac vung nhiét do khac
nhau, giup van boc dat dugc do Am yéu cu
dong déu, han ché nut né, cong vénh, dong
thoi phit hop véi mire dau tu va ning luc van
hanh cua cac hop tac xa.

2. POI TUQNG VA PHUONG PHAP
NGHIEN CcUU

2.1. Pé6i twong nghién ctru
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Van boc gd ring trong: Doi twong vat
liéu chinh trong nghién ctru 1a van béc dugce
san xuét tir loai gd rimg trong pho bién tai
Viét Nam nhu keo tai tugng va bach dan
(Acacia mangium), bach dan (Eucalyptus

spp.)
DPac tinh co ban cia van boc:
D¢ day van: 1,2 mm — 2,0 mm.

Do 4m ban dau: 50% — 70% (tinh theo
khéi luong kho tuyét doi).

Khéi lugng thé tich (mat do gd): 450 —
650 kg/m? tiy theo loai gd va do tudi khai
thac.

Céu tric soi gd: Soi ngén, do lién két
trung binh, dé hut nudc va dé bi bién dang
(nat, cong vénh) néu tdc do siy khong phu
hop.

Gi6i han chiju nhiét: Vén boc c6 thé bat
dau bién dang nhiét hodc nit néu nhiét 6 bé
mit > 100°C trong diéu kién mét nudc
nhanh.

Yéu cau sau say: Do am con lai 8% —
14%, d6 cong vénh nhé hon 5 mm/m, khong
xuat hién nat né bé mat hoac nit xuyén.

Thiét bi sdy lién tuc van béc co cong
sudt 10 m*/ngay, st dung bang chuyén xich
v6i co cau khung cai timg tAm vén riéng biét
nham han ché cong vénh va dich chuyén
trong qua trinh sdy. Ngudn nhiét duoc cung
cap tir 10 hoi qua bd trao ddi nhiét calorifer
khi hoi vao budng sy, duy tri khong khi say
& 70—120°C, phan chia theo nhiéu viing nhiét
dé t&i wu qua trinh tach am. Bang chuyén van
hanh véi téc do diéu chinh 0,5-2,0 m/phut
phtl hop véi yéu cau cong nghé. Hé thong
diéu khién ty dong co ban, giam sat lién tuc

nhiét d6, do 4m va van toc bang chuyén theo
ting giai doan.

2.2. Phuong phap nghién ciru

Ké thira cac két qua nghién ciru vé
cong nghé say gd va thiét bi sdy lién tuc, két
hop khao sat thyuc té cic mo hinh say van boc
hién c6 dé phan tich, lya chon céc thong )
hinh hoc, théng s k¥ thuat va nguyén ly
hoat dong ctia thiét bi sdy van boc cong suét
10 m*/ngay.

St dung cac co so 1y thuyét vé truyén
nhiét — truyén am, ly thuyét thiét ké may
nong 1am nghiép, khi dong hoc va diéu khién
tu dong dé xac dinh céu tao, nguyén ly hoat
dong va quy luat phan bd nhiét — 4m trong
budng siy dang bang tai lién tuc.

Phan tich dic diém vat liéu sdy (van
béc keo, bach dan, ...), lua chon ché do nhiét
do va do Am phu hop theo tung giai doan,
lam co s xay dung cu hinh budng siy gom
ba khoang véi diéu kién nhiét — 4m riéng biét
va hé thong phan phdi gié cudng bic.

Hb so thiét ké ché tao dugc xay dung
bang phan mém SolidWorks, bao gdm cac
ban vé& tong thé, chi tiét 3D va mo phong
hoat dong thiét bi theo tiéu chuan TCVN 8-
30:2003 [6] va TCVN 8-40:2003 [7]. H¢
théng sdy gom: khung budng, bang tai xich,
dan nhié¢t Calorifer, quat huéng truc va h¢
thdng diéu khién trung tam.

Thiét bi duoc ché tao, lép rap tai xudng
co khi theo ding ban vé& thiét ké. Chuong
trinh diéu khién duogc lap trinh trén PLC, cho
phép diéu khién tu dong nhiét do, toc do
bang tai va hoat dong cua quat theo ting
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khoang sdy, dam bdo qua trinh van hanh 6n
dinh va chinh xac.

3. KET QUA NGHIEN CUU

3.1. Két qua nghién ctru lya chon nguyén
1y hoat dong ciia thiét bi siy lién tuc van
béc gb rirng trong

Céu tao thiét bi séy lién tuc van boc
g0 rimg trong cong suat 10 m*/ngay

Thiét bi say lién tuc van boc duoc thiét
ké va ché tao v6i cong sudt 10 m*/ngay, bao
gdm cac b phan chinh: hé thong khung
budng sdy, bd phan bang chuyén xich, cum

gia nhiét va hé théng diéu khién ty dong
duogc thé hién trén Hinh 1.

Hinh 1. Cdu tgo thiét bi sdy lién tuc van bdc gé rimng trong cong suat 10 mé/ngay

1- 10 hoi; 2, 4- vé thiét bi; 3- cira diéu tiét am: 5- khung thiét bi sdy;
6- Dan gia nhiét; 7- gia cai van boc

Hé thdng khung budng sdy dugc ché
tao tur vat li¢u c6 kha nang chiu nhiét va cach
nhiét tot, nham giam thiéu ton that nhiét
nang trong qua trinh van hanh. Budng sy
dugc chia thanh nhiéu khu vuc nhiét khac
nhau, cho phép diéu chinh diéu kién sdy phu
hop voi ting giai doan thoat am cua vat liéu.
Céch bd tri nay gitip nng cao hiéu suét siy

va tiét kiém nang luong.

B phan bang chuyén xich ¢6 ciu tric
dang khung cai, cho phép ¢ dinh ting tim
van boc mot cach riéng biét. Thiét ké nay
gitip han ché tdi da tinh trang dich chuyén
hodc cong vénh cta van trong qua trinh sy,

dam bao chit luong san pham dau ra.

TAP CHi CONG NGHIEP NONG THON SO 58

Cum gia nhiét dong vai trd cung cap va
phan phéi khong khi néng trong budng sy.
Khéng khi duoc cép tir 10 hoi thong qua cum
gia nhiét, sau d6 duoc dan vao budng siy va
phan phdi déng déu theo timg khu vuc. Dan
phan phéi khi néng cuia cac khu vue duge bd
tri d6i xtmg, gitp tao ludng khi tuan hoan
hi€u qua, ddm bdo qua trinh trao d6i nhiét —
am dién ra dong déu trén toan bd bé mit van

bodc.

Hé théng diéu khién tu dong su dung
cac cam bién do nhiét do, dd 4m va téc do
bang chuyén dé giam sat lién tuc cac thong
s6 trong budng sdy. Dir liéu tir cam bién

dugc xur ly va truyén dén tu dieu khién, tir 46
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di€u chinh ty dong cac di€u kién van hanh
nham dam bdo qua trinh say on dinh, chinh

xac va hiéu qua cao.

Ngoaira, thiét bi con duge trang bi cac

bd phan hd tro nhu cira diéu tiét am giup xa
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hoi am ra ngoai, v thiét bi c6 kha nang cach
nhiét tot va gia cai van bo tri hop ly nham
dam bdo sy On dinh cua van trong sudt qua

trinh sdy.
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(b)

Hinh 2. So d6 nguyén |y tuan hoan khong khi
a- khong khi ndng tir trai qua phai; b khdng khi ndng tir phai quatrai; 1- dan nhiét
Calorifer; 2- quat huéng truc; 3- Dong khi di chuyén trong busng sdy; 4- ciza thoét am

Nguyén ly hoat dong:

Khong khi sdy duogc dot néng 'thong
qua hé thong gia nhiét (1) va duoc cip vao
budng sdy nho quat gio (2). Luong khi néong
nay di chuyén qua bé mit cic tim van boc
(3), thyc hién qua trinh trao ddi nhiét — am,
trong d6 nhiét duoc truyén cho van dé lam
bay hoi nudc, dong thoi khong khi cudn theo
hoi a am thoat ra ngoai. Mot phan khong khi
am sau d6 dugc xa ra ngoai qua cura diéu tiét
am (4) nham kiém soat d6 am trong budng
sdy, phan con lai duoc tudn hoan vé hé thong
gla nhiét dé tiép tuc chu trinh. Qua4 trinh nay
dién ra lién tuc, tao thanh mot vong tuan
hoan khép kin, vira tdn dung hi€u qua nhiét
ning, vira duy tri didu kién siy on dinh.
Ngoai ra, chiéu tudn hoan khong khi c¢6 thé
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dugc dao tir phai sang trai hoac nguoc lai
theo thiét ké hé théng, nham tang hiéu qua
truyén nhiét va giap van kho déu & ca hai
mat.

3.2. Két qua nghién ciru tinh toin mot s6
thong so, két cau chinh cta thiét bi say
lién tuc van béc go rirng trong

+ Xéac dinh thong sd va két cau cua
thiét bi sdy li€n tuc van boc go rung trong

Budng sy lién tuc dugce chia thanh 3
khoang la giai phap t6i wu dé kiém soat qua
trinh thoat &m cua van boc, nham dam bao
sdy nhanh nhung khong nut gd, cong vénh,
dua trén thuc nghiém va ly thuyét séy dbi luu
khi nong 3 khoang sdy diéu tiét nhiét do va
d6 4m khong khi tuong ung véi 3 giai doan
sdy van boc:
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Giai doan 1 cua qua trinh sdy van g6 la
giai doan say SO cAp twong tng khoang dau,
nham thoat a am ty do tur van c6 do am ban
dau tir 80% xudng khoang 45-50%. Nhiét do
sdy trong giai doan nay duy tri tir 65-70°C,
v6i do 4am khong khi (RH) tir 50-60%, va toc
do gi6 2-3 m/s. Muc tiéu la lam néng van,
day 4m ra ngoai ma khong str dung nhiét do
cao dé tranh sb¢ nhiét va gdy nit bé mat van.

Giai doan 2 cuia qua trinh sdy véan gd 1a
giai doan sdy trung gian dién ra trong
khoang giita ctia budng sdy, voi muc tiéu
thoat Am lién két tir van c6 dd Am ban dau
50% xubng khoang 20 — 25%. Nhiét do sdy

trong giai doan nay duy tri tr 75 — 80 °C, voi
d6 am khong khi tir 30- 40 %. va toc do gio
3-4 m/s [9]. Day la giai doan quan trong
nham rat ngan thoi gian sdy va tiép tuc giam
d6 Am cta van mot cach hiéu qua.

Giai doan 3 1a giai doan sdy két thuc
nhim 6n dinh d6 4m van tir 20-25% Xuéng
13%. Nhiét d6 sdy duy tri 70-75°C, do am
khong khi 15-20%, va toc do gié 2-3 m/s.
Muc tiéu 1a 6n dinh d6 4m, tranh nut do
chénh léch 4m, va c6 thé lam ngudi nhe dé
giam Gmg suét trong van.

Nhu vay xac dinh duoc thong s cai dat
3 khoang say nhu sau:

Bang 1. Bang théng sé yéu cau ky thudt buong say

Giai doan Nhiét do RH (%) | P am van
(°C) (%)
Khoang 1 65-70 50-60 80 —~45
Khoang 2 75-80 30-40 ~45—~20
Khoang 3 70-75 15-20 ~20— 13

Thiét bi sdy van boc véi cong suit yéu
cau 10 m?/ ngay, kich thudc van dai x rong
x day 1270x640x2mm, thoi gian sdy tir 25 —
35 phut , chon 1a 30 phut. M6i ngay lam viéc
8 gi0. Cac thong sO xac dinh cu thé: kich
thudc khay say; chiéu dai buong sdy L
(mm); chiéu rong budng say Whs (mm);
chiéu cao budng sdy Hp (mm); s6 lugng quat
n ( quat); cong suat dong co quat Paua (kW);
cong sut dong co tai xich 13 Pyen (KW).

+ Cong suit ly thuyét phu hop [3]:

Qlt:%

Trong d6: Qi — cong suat ly thuyét
m?/ngay; Q. — Cong suét thuc may , 10
m®/ngay, ] — hé sd tong thé cta hé thong,
thuong dugc chon trong khoang tur
0,75+0,85, chon n=0,8.

Thay vao cong thirc xac dinh dugc
cong suat ly thuyét: Q= 12,5 m*/ngay

+ Xac dinh s6 lugng van can say mdi ngay
Thé tich mot tam van:

Vin=127mx 0,64 mx 0,002 m =
0.001625 m?

S6 tim van can siy mdi ngay:
12.5
0 001625

Vi chu ky say trong 1 ngay 12 luot,
thi s6 tAm van can sdy moi luot la 641 tam/
luot, nhu vay sb tim van thuc té can thiét
trong 1 luot 1a :

~ 7.693 (tdm/ngay)

N
Nt = i
1§51
Trong do6: Ni- s6 tAm véan boc séy thue,
Nit- s0 van boc say tinh toan ly thuyét, 641
tam, ni- hiéu suat van hanh may, thong
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thuong chon trong khoang 0,75+0,8, chon
ni= 0,775

Thay s6 vao cong thirc s6 tim van boc
say thuc t€ can thiét Ny = 830 tam/ luot

+ Xac dinh kich thudc khay dat van
boc:

Chiéu rong khay dugc tinh theo cong
thue: Wi =W, +2x C

Trong d6: Wi — chiéu rong khay (mm);

- Chiéu rong van, ¢ day 1a 640 mm; C-
khoang hd mdi bén cua khay, thuong nam
trong khoang 25 -35 mm, chon 30 (mm) dé
dam bao luu thong khong khi va dé thao tac.

Thay vao cong thirc dugc chiéu rong
khay: Wi =700 (mm)

Chiéu dai khay- tirc chiéu d& va kep
tam van, dugc xac dinh theo cong thirc:

L= (0,6 +0,8)x L,

_ Trong d6: Li- chiéu dai khay (mm), Ly-
chi€u dai cua tam van bdc, ¢ day 1a 1270 mm

Chon hé s trung binh 1a 0,7, xac dinh
dugc Ly =0,7x 1270 = 889 (mm)

Dé thuan tién trong ché tao va d@)ng bo
thiét bi, chiéu dai khay dugc lam tron va
chon 1a 900 (mm).

+ Xéc dinh kich thudc budng sdy

Chiéu dai budng siy tinh theo cong
thic: L=N;x a

Trong do6 : L- chiéu dai buong say
(mm); Ni- sO lugng khay trong budng sdy,
mdi khay dit 1 tim van boc, nén Nj =N, =
830 (khay); a- khoang cach giira cac khay 30
mm.

Thay s vao cong thirc chiéu dai budng
séy : L = 830x30 = 24.900 (mm), lam tron
thanh 25.000 (mm) dé thuén tién gia cong
ché tao va lap dat

Chiéu rong budng siy tinh theo cong
thirc: Wps = Wi+ Win + Wy, + 2xCa

Trong d6: Wes — chiéu rong budng sy
(mm); Wps — chiéu rong khay dd van, 700
(mm); Win — chiéu rong khoang diéu tiét
nguén nhiét, 500 (mm); Wy, — chiéu rong vach
budng sy 75 (mm); C, -khoang hé cch vach
budng sy, thong thuong chon trong khoang
200 + 300, chon C2 =250 mm.

Thay vao cong thirc dugc chiéu rong
ctia budng sdy: Wis = 700+500+75+2x 250
=1.775 mm, lam tron thanh 1.800 (mm) dé
thuén tién gia cong ché tao va lép dat

Chiéu cao budng sdy tinh theo cong
thtrc:

HBZHv+Htk+Hk+2.XC3

Trong d6: Hp — chiéu cao budng sy
,mm; H, — chiéu cao tim van, 1270 mm; Hu
— chiéu cao kénh dén khi nong, thuong duoc
chon trong khoang 100 + 300, chon Hg =
200 mm; Hy — chiéu cao khung, 75 mm; C;
khoang cach khe ho gitta van va vach, 100

mm,

Thay vao cong thic chidu cao budng
say: Hg = 1.745 mm, dé an toan, dé thi cong
va bdo tri lam tron thanh 1.800 mm.

Chiéu cao chan budng siy tinh theo
cong thuc:

ch=Hk+ C4+C5

Trong d6: He, — chiéu cao budng sdy ,
mm; Hy — chiéu cao khay sdy, 900 mm; Cs4
khoang h¢ khay véi1 mat san, thong thuong
chon trong khoang 100 + 300, chon C, =150
mm; Cs d§ vOng cua xich, véi khoang cach
gitra hai try d& xich 1a 3000 mm c6 do vong
C>=150 mm; .

_ Thay vao cong thirc chiéu cao chan
buong say: Hep, = 1.200 mm.

Tong ‘chi‘éu dai day t}”uyén xich vong
tron bao gom xich di — v€ - cong chuyén
hudng

Li=2xL+2xL.

Trong d6: L. — tong chiéu dai day
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truyén xich, mm; L- chiéu dai Puépg sdy,
25.000 mm; L. — doan cong moi dau, 400
mm.

Thay s6 duogc tong chiéu dai day truyén
xich : Ly =50.800 (mm)
Téng s6 luong khay:
_ L, 50.800
“a 30
Nhu véy sO lugng khay can thiét cho
hé thong bang xich V(‘)ng tron 1a 1693 (khay)
trong d6 830 (khay) nam trong vung nhiét

(buong sdy) con lai 863 (khay) ndm ¢ doan
héi phia dudi va 2 dau chuyén hudng.

~ 1693 (khay)

+ Tinh todn chon Iya bo phan gia nhiét

Cong suét nhiét can thiét duoc udc tinh
theo cong thire thyc nghiém [8]:

Q=VXq
Trong d6: Q- cong suat nhiét, kW; V-
thé tich buéng séy, 81 m’; q: hiéu suét tiéu
hao nhiét riéng, thuong chon tr 100 — 150
W/ m? di v6i sdy gb mong, lién tuc, thoat
4m cao, chon q=130.

~ Thay vao cong thirc cong sudt nhiét can
thiet: Q = 10.5 kW

Do qua trinh sdy lién tuc, cdn bu thém
cho ton that nhiét qua vo, ludng khi am thoat
ra va trao doi khong khi, nén thuong nhén hé
sb an toan 2-2.5, chon 1a hé s6 12 2.2.

Qusng = 10.5 x 2,2 ~ 23kW

Dan nhiét calorifer c6 kich thudc
tiéu chuan 1.3 x 1.0 m 1a tir nhom tan nhiét,
ciu tao gdm 6ng nhom nhiéu 16p v6i canh
tan. Theo thong s khao sat va kinh nghiém
k¥ thuat, moi dan nhiét nhom Calorifer c6
kha ning truyén nhiét tir 2.0 dén 3.0 kW.
Trong diéu kién séy van boc mong, gia tri
trung binh thuong 14y 13: Qcatoriter = 2,5 kW.

S6 luong dan nhiét dugc xac dinh dua
trén tong cong sudt nhit yéu cau va cong suat
moi dan:
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Qt6ng 3
== ~ 9 (dan)
Qkarife 215

+ Tinh toan chon lya hé théng quat

Ngn =

Thé tich budng sdy: V =
25x1,8x1,8 = 81 m?3
. Yéu cau luan chuyén khi: 700+900
lan/h, Iya chon gid tri trung binh 800 lan/h

Qrorar = 81 X 800 = 64.800 (m3/h)

Str dung quat hudng truc, cdnh nhém
c6 duong kinh canh 800 (mm), luu lugng
khoang 6.000 +10.000 m>/h, lya chon gia
tri trung binh duoc Qquat = 8000 m?/h.

S6 lugng quat can thiét:
64.800

— Qtotal —
8.000

~ 8.1

Qquat

Vay chon s luong quat 1a 9 quat. SH
quat duoc phan bd déu cho 3 khoang sdy doc
theo chiéu dai budng, lap quat theo cdu hinh
d6i luu cudng buc hut khong khi tir dan
nhiét, thoi vao 16p véan boc.

Tinh toan cong suat quat: Cong thurc
tinh cong suat quat

.H.
P, = Q.H.p
1n.3600

Trong d6: Q- luu lugng khong khi
(m*/h), Q =8.000 m*/h; H- cot &p (pa)- véi
hé thong sdy van boc thuong 1dy 300 — 500
pa, chon H = 400 pa; p- mat d6 khong khi,

p=1,2 kg/m?; n — hiéu suit quat va dong co
0,6- 0.65.

Nhu vay cong sut dong co quat :
8.000 x 400 x 1,2
=6 x3600
Lua qhon dong dién 3 pha c6 cong suét
2,2 kW, toc do vong quay la 1450 vong/
phut.

= 1,78( kW)

+ Xac dinh thong s6 chinh ctia bd phan
bang tai xich van chuyén van
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Tinh toan so bo tbc do bang tai: Chiéu
dai budng say: 25 m va thoi gian sdy trung
binh: 30 phut = 1800 gidy

Tbc do bang tai:

25
= m = 0,014 (m/s)
+ Tinh toan cong suit dong co bang tai
xich:

Cong sudt can thiét dugc tinh theo
cong thuec:

Py, =FXv

Trong d6: F-luc kéo , N; v- toc do bang
chuyén, 0,014 m/s;

~ Xéc dinh luc kéo (F): 1a luc kéo cén thiét
dé kéo h¢ thong bang tai xich dugc tinh theo
cong thuc:

F = pu.Mng-g

~ Trong do: p - h¢ s6 ma sat, 0,08; Misng
— tong trong tai cua hé thong, kg; g — gia toc
trong truong, g = 9,81 m/s%.

Xac dinh tong trong tai cua hé théng
bao gbém: khoi luong van (830 tam van),
khoi lugng khay (1693 khay), khoi lugng
xich tai vdi trong lugng 4-6kg/m, chon trung
binh: 5kg/m, chiu dai xich vong tron c6
chiéu dai: L =50,8 m.

Khéi lugng cia tim van: my = V. pg

Trong d6: V- thé tich tim van, V =
0,001625 m?; pes - khoi lwgng riéng go bdc,
pes = 550 kg/m?

Thay s6 dugc khéi cta 1 tim van boc
la: my =0,001625 x 550 = 0,894 (kg)

Nhu véy tong khdi lwong cia van la:
M, = 0,894 x 830 =742 (kg)

Khéi lugng khay 1a: Myhay = 1693 x 1,5
=2539 (kg)

Khéi luong xich tai: Myien =
254 (kg)

50,8 x5 =
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Téng trong tai kéo: Misng = Mym +
Mihay + Mxich = 742 +2539+ 254 = 3535 (kg).
Nhu vay luc kéo duoc xac dinh 1a: F =
0,8 x 3535 x 9,81 =27742 (N)
Thay vao cong thirc dugc cong sudt
yéu cau tai tai xich la:
P, = 27.742 x 0,014 = 388,388 (w)
Cong suit dau vao dong co ( qua truc
vit — banh vit)
P, 388,388
Py =—=
n 0,45
Ap dung hé sé dy phong 1a 1,5 cho
cong suét: Pehon = 1,5 x 863,08 =1294 (w)

Chon dong co cb cong sudtla: 1,5
kW, toc do truc ra 14 vong/ phut.

~ 863,08 (w)

Nhu vy, két qua tinh toan duoc théng
s6 k¥ thuét chinh va cac thong s hinh hoc
cua thiét bi siy lién tuc van béc gd ring
trong, tor d6 lam co so xay dung cac ban vé
thiét ke ban v& ché tao dugc trinh bay trén
phan mém Solidwork.

3.3. Két qua thiét ké, ché tao hoan thi¢n
thiét bi say lién tuc van béc go rirng trong

Thiét bi sdy lién tuc van boc gd rimg
trong duogc thict k&, ché tao va lap dat gom
cac bd phan chinh nhu sau:

Khung budng sdy duogc ché tao tir thép
hop ma k&m son chiu nhiét, vach budng st
dung panel PU két hop ton cach nhiét day 50
mm nhim dam bao hiéu qua cach nhiét.
Khung dugc nang cao 1,2 m dé thuan tién
cho viéc bao tri, lép dat bang tai van boc.

B0 phén bang tai xich: sir dung bang tai
xich chiu nhiét, chuyén dong lién tuc. Khay do
van 1am bang thép tron chiu nhiét, c6 go giir
van gitp c¢b dinh vi tri va chéng roi léch trong
qua trinh sdy.

Cum gia nhiét: str dung nguén nhiét tir
10 hoi, truyén nhiét bang hoi nong cudng
birc. Cac dan gia nhiét duoc bd tri doc theo
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chiéu dai budng sdy, phdi hop véi hé quat dé
tang hi¢u qua truyén nhiét.

Hé théng quat: gdbm cic quat hudng
truc chiu nhi¢t, c6 chiic nang tudn hoan
khong khi nong, dam bao phan bd nhiét déu
trong toan bo budng sdy.

Tu diéu khién: gdm bo diéu khién trung
tam PLC, két hop cam bién nhiét do va do
am. Hé thong cho phép diéu khién ty dong
cac thong s6 nhu nhiét do séy, tde do bang tai
va van hanh quat.

Hinh 3. M6 hinh ché tqo thiét bi sdy lién tuc van boc gé ring trong

1- Khung ; 2- Bang tai xich lap khay cai van; 3- Dong co tdi xich ; 4 —khoang phan phai khi
nong; 5 — dwrong ong cung cap nhiét; 6 dan nhiét calorifer.

3.4. Két qua khao nghlem thiét bi say
lién tuc van boc go rirng trong

Thiét bi say lién tuc dugc khao nghiém
v6i hai loai van béc tir gd keo nham dénh gia
cac chi tiéu: do 6n dinh, an toan thiét bi; tdc
do chuyén van (m/s); nhiét do tai tung
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khoang say va kha nang diéu khién; ning
sudt va chat luong san pham.

Két qua khao nghiém danh gia cac chi
tiéu do6 6n dinh, an toan thiét bi; téc do
chuyen van (m/s); nhiét do tai tung khoang
sdy va kha nang diéu khién, duoc thé hién
trén Hinh 4.
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Hinh 4. Biéu do nhiét dg, dé amva thei trong qué trinh say

Két qua biéu d6 (Hinh 4) cho thay qua
trinh s?ly van boc dugc chia lam ba giai doan
twong Ung voi ba khoang siy. Giai doan 1(
khoang dau): Nhiét do ting tir nhi€t do moi
truong 1én mirc 65-70 °C, do am tuong dbi
duy tri 50-60%. Thoi gian sy giai doan nay
khoang 10-12 phut. Trong giai doan nay, do
am van giam nhanh tir 80% xudng khoang
45% do su chénh 1éch am 16n gitra vat li¢u
va khong khi sy, toc do thoat 4m cao nho
vao kha nang hit 4m ban dau ciia khong khi
noéng va kha nang bay hoi manh & bé mat;
Giai doan 2 (khoang gitra): Nhiét do duoc
nang Ién mirc 75-80°C, do am khong khi
giam xuong 30-40%, kéo dai khoang 13-15
phit. D6 4m van tiép tuc giam tir 45% xuong
khoang 20%. Trong giai doan nay, téc do
thoat 4m chim lai do van da kho hon. Qua

-I -I
Cal Ca2

B Ndng sudt (m3/ngay)

120
100
80
60
40
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Gia tri

trinh gia nhiét duy tri 6n dinh nho hé thong
diéu khién tu dong, dam bao d6 dong déu
nhiét gitta cac khay; Giai doan 3 (khoang
cudi): Nhiét do duy tri & mic 70-75 °C, do
am khong khi giam xudng con 15-20%. Giai
doan nay kéo dai 8-10 phut dé hoan tit qua
trinh sdy, dua d6 4m tir 20% xudng 13%. Thc
dd thoat am & giai doan nay rat cham do ¢
su can bang giita 4m trong van va khong khi
séy. Viéc kiém soat chinh xac nhiét do va do
am ¢ giai doan nay 1a can thiét dé tranh hién
tugng nut vo hay cong vénh van. Tong thoi
gian sdy dat khoang 35 phut, ddp ung yéu
cau k¥ thuat sdy van boc.

Két qua khao nghiém danh gia cac chi
tiéu nang suat va chit luong san pham Hinh

5.
-I -I -I
Ca3 Ca4d Cas
Ca may

m Chét lwong van dat (%)

Hinh 5. Biéu do khao nghiém sdy van bdc theo nang sudt va chat luong

Tur biéu do (Hinh 5) cho thay qua trinh
sdy van boc keo trong 5 ca may véi hai tiéu
chi, voi hai tiéu chi danh gia 14 nang suit va
chat lugng san pham. Nang suét thiét bi sy
trung binh dao dong tir 12,0 dén 12,4 m?/ca,
dat trung binh 12,2 m%ca. Chét lugng van
sau séy dat trén 95,8%, cao nhét 1a 96,5%.
Két qua cho thdy qua trinh siy duoc kiém
soat 6n dinh, dam bao hiéu qua ca vé san
luong va chit luong san pham.

Két qua khao nghiém cho thay, nguyén
ly 1am viéc cta thiét bi sy van béc phu hop
v6i ddc diém cua vat lidu sdy 1a van béc

234

mong dé bién dang. Thiét bj van hanh 6n
dinh, dam bao cac yéu cau k¥ thuat vé thiét
ké va ché tao. Hé thong bang tai chuyén van
hoat dong tron tru, phan phéi nhiét dong déu
gitra cac khoang sdy nho hé thdng quat va
dan nhiét bd tri hop ly. Qua trinh cai dat va
diéu khién nhiét do, d6 am va toc do bang tai
dugc thuc hién chinh xac thong qua bd diéu
khién trung tdm, dam bao duy tri diéu kién
sdy on dinh theo timg giai doan. Thiét bi dap
ing t6t yéu cau sdy tir 46 am ban dau 80%
xuodng con 13% trong thoi gian yéu cau, dam
bao nang sut va chat lugng san pham dau
ra.
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4. KET LUAN

Két qua nghién ctru da xac dinh dugc
nguyén ly 1am viéc va cdu tao phu hop dé
tinh toan, thiét ké va ché tao thanh cong hé
thong thiét bi sdy lién tuc van boc gb ring
trong.

Thiét bi c6 cong suat siy dat 10
m?/ca, budng sdy c6 chiéu dai 25 m, rong
1,8 m va cao 3 m, dap ung yéu cau vé cong
sudt va kich thudc tiéu chuin cua van boc.
Hé thong gom 1.693 khay ( 830 khay trong
budng sdy), mdi khay c6 kich thudc
900 x 700 x 30 mm, phu hop vdi dang van
mong can say nhanh va dong déu.

Hé thong bang tai xich van chuyén
van su dung dong co cong suét 1,5 kW, dam
bao van chuyén khay 6n dinh va lién tuc. Gia
nhiét bang 9 dan Calorifer (2,5 kW/dan) két
hop 9 quat huong tryc (2,2 kW/quat), dam
bao phan phéi khi néng déu. Hé théng diéu
khién trung tdm cho phép kiém soat chinh
xac nhiét do, d6 4m va toc do bang tai theo
ting khoang sdy.

Két qua khao nghiém cho thiy thiét
bi hoat dong 6n dinh, an toan, dap ung tbt
yéu cau k¥ thuat siy van boc keo, tir 46 4m
ban dau 80% xudng con 13% trong thoi gian
35 phut. Thiét bj c6 kha nang van hanh lién
tuc, dam bao chét lugng van sau sdy khong
cong vénh, nut gy, phu hop cho ung dung
trong san xuit cong nghiép.
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KET QUA THIET KE, CHE TAO VA KHAO NGHIEM MAY THAI TACH GAN LA SEN
DE SAN XUAT BGT MATCHA LA SEN HUE

Tran V6 Van May?!, Vé Quéc Linht,
Tran Thanh Quynh Anht, Nguyén Tan Tai2

TOM TAT

Cay sen |a biéu tuwong vé van hoa va tinh than ciia cé @6 Hué ciing nhe Viét Nam, thanh phé
Hué 4 c6 ké hoach va chinh sach phét trién cay sen giai dogn 2021-2025. Tuy nhién, véi san
lurong |én nhung 14 sen chura diroc chl trong dé phét trién san pham co gid tri, phan lén chi
lamtra turoi hodc kho véi gid ban khong cao. L& sen cd dec tinh chang oxy héa va hé tro sirc
khoe tim mach, dgc biét khi san xuat cac san pham cé kich thuéc nho nher bét matcha sé co
diroc ham lurong cac hogt chat cao. Hién nay, viéc théi tach gan |14 sen dé 1am bt matcha
dang theee hién bang the cong ton nhiéu thoi gian va nang suat khdng cao. May théi tach gan
|4 sen duwoc ché tao véi hai truc dao quay nguoc chiéu nhau, téc dg 150 vong/phtt, bé réng
ban dao 40mm, chiéu sAu |4t cit 3mm sé thai tach dioc gan 1a dat nang suat 50kg/gio, ty 1é
tach hét gan 1& 82,45% va ty 1é trung binh phan thit 14 thu duwoc sau khi tach gan dat 75,5%
dap 1ng dwroc quy trinh san xuat bgt matcha & sen HUé.

Tiwr khoéa: L4 sen, bot matcha, may cit thai, matcha 14 sen, sen Hué.

DESIGNING, FABRICATION AND TESTING OF A LOTUS LEAF VEIN-
CUTTING MACHINE FOR THE PRODUCTION OF HUE LOTUS LEAF
MATCHA POWDER

ABSTRACT

The lotus plant is a cultural and spiritual symbol of the ancient capital of Hue and Vietnam.
The city of Hue has implemented plans and policies for lotus development during the 2021—
2025 period. However, despite high yields, lotus | eaves have not been a focus for value-added
product development. Most are used only to make fresh or dried tea, which sellsat low prices.
Lotus leaves possess antioxidant properties and support cardiovascular health. Especially
when processed into small-sized products like matcha powder, they can retain high
concentrations of active compounds. Currently, the process of cutting and removing lotus | eaf
veins to make matcha powder is done manually, which is time-consuming and inefficient. A
specialized machine has been devel oped to cut and remove |otus leaf veins using two counter -
rotating blade shafts at a speed of 150 rpm. The blades have a width of 40 mm and a cutting
depth of 3 mm, enabling a processing capacity of 50 kg/hour. The machine achieves a vein
removal rate of 82.45% and an average cleanliness rate of 75.5% for the |eaf flesh after vein
removal, meeting the production requirements for Hue lotus leaf matcha powder.

Keywords: Lotus leaves, Matcha powder, slicing machine, Lotus leaf matcha, Hue lotus.

'Truong Pai hoc Nong Lam, Pai hoc Hué
2 Sinh vién nganh Cong nghé k¥ thuat co khi, Khoa Co khi va Céng nghé, Truong Pai hoc Néng Lam, Dai hoc Hué
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1. PAT VAN DE

Cay sen 1a mot biéu tuong vé gia tri van hoa
va tinh than cta ¢ d6 Hué va Viét Nam. Tai
Hué, cay sen khong chi 1a mot loai thuc vat
ma con 1a biéu tuong van hoa sau sc, tuong
trung cho su thanh cao, hoa quyén véi tin
ngudng Phat gido va ddu 4n Hoang gia, len
161 vao doi séng tinh thén, am thuc dac trung
va dic biét, & Thira Thién Hué, 14 sen con
dugc sur dung dé 1am nén 14, tao nén du an
riéng cho khach du lich (Lan Phuong, 2019.
Né6n 14 Hué - Mot san pham thi cong doc
dao cua xir Hué). Pa c6 nhidu cong trinh
nghién ciru va ké hoach phat trién cdy sen tai
Hué, theo Hoang Thi Kim Hong (2020) da
diéu tra 200 phiéu, thu thap thong tin tai 66
dia diém diéu tra ¢ tinh Thira Thién Hué
trong nam 2017 - 2018 1a 341,12 ha. Céc
nghién ctru va phat trién cac san pham tir cdy
sen Hué cling da duoc nhiéu nha khoa hoc,
doanh nghiép nghién ctru, phat trién nham da
dang san pham, nang cao gia tri kinh té tir
cay sen Hué. Nguyén Thi Quynh Trang va
cs da nghién ctru va két ludn trén toan tinh
Thira Thién Hué c6 66 dia diém trong sen
v6i 6 gidng sen, cac giéng sen dia phuong
duogc trong chu yéu tai khu vyc thanh phd
Hué v&i 5 gidng sen khac nhau [1], tinh hinh
san xuét va tiéu thu cac loai tra sen da duoc
Nguyén Thi Quynh Trang va cs két luan &
Thira Thién Hué c6 chin loai tra sen duoc
san xuat tir nam bo phan cua cay sen gdm tra
hoa sen séy, tra 1a sen kho, tra 1a sen tuoi, tra
la sen tai loc, tra hoa sen tai loc, tra cu sen
kho, tra tim sen, tra udp hoa sen tuot, tra udp
gao sen; trong do tra 14 sen tuoi co gia tri
kinh té thap nhat (10.000 — 12.000d/1 kg) ké

dén 14 tra 14 sen kho (25.000 — 30.000d/1 kg)
[2]. Lé Khéc Phiic va cs da dé xuat ddy manh
cong tac ché bién, da dang san pham, cai tién
mau mi, 1am tt cong tac truy xuat san pham
nang cao uy tin va kha nang tiép can khach
hang trong dy 4n ung dung khoa hoc cong
nghé san xuét cdy sen tai Thira Thién Hué
theo chudi lién két [3], Pinh Thi Kim Oanh
va cs da két luan ngudi tiéu dung ua chudng
cac san pham c¢6 ngudn gdc rd rang va dang
tin cay, niém tin nay s€ co tac dong tich cuc
dén quyét dinh tiép tuc mua hang véi san
pham sen Hué [4].

Nhitng nim gan ddy, cic chit chdng oxy
hoa, chdng vius, chéng béo phi, chéng cac
bénh vé tim mach, ha duong huyét va hoat
dong lipolytic cua la sen dugc bao cao va thu
hut ngay cang nhiéu su quan tam. Nhiéu bao
cdo cling chi ra trong 14 sen rat giau
flavonoid va ankaloid, mot sd chung da duoc
phan lap; dén nay, 10 flavonoid da duoc
phan 14p tir 1a sen c6 hoat dong chdng oxy
héa manh mé va kha nang lam giam sy hinh
thanh cac gdc tu do cta né. Trong do, cing
mot 14 sen Hué nhung nguyén lidu duogc
nghién nho dén kich thudc dudi 0,1mm cho
ham lugng cac hoat chét cao hon so vdi cac
dang ché bién khac [5]. Trong quy trinh san
xuét tra 14 sen tuoi va kho tai Hué hién nay,
la sen sau khi dugc thu hoach sé duoc lam
sach roi dén cat 1at nho theo chiéu ngang cua
la [2].

Bot matcha 1a san phém bot duge ché bién
tir 1a ché duoc nghién min véi cd hat nhoé hon
18 um [6] va duoc tmg dung nhiéu trong
thuc phém. Matcha dugc san xudt va sir
dung phd bién ¢ Nhat Ban, Trung Qudc va
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mot s6 qudc gia & chau A khac trong d6 c6
Viét Nam. Qua trinh san xuat bot matcha doi
hoi su lua chon can than tr diéu kién canh
tac dén cac cong doan trong quy trinh san
xuat [7], [8], [9]. Nguyén Thi Van Anh va cs
da x4y dung quy trinh san xut bot matcha
ché Trudi tai Thira Thién Hué bao gdm cac
cong doan: thu hoach 14, rtra sach, 1am héo,
diét men, tach nudc, sdy bom nhiét, tach gan
1a, nghién, dong g6i san phdm. Nguyén
Phudc Tuyén va cs dd nghién ciru va két luan
14 sen thuong 16n, hoi tron c6 duong kinh 20
— 100 cm mau xanh xam, xanh dam. Gan la
xudt phat tir tim noi cudng 14 toa déu ra mép
14 [10]. Nhu vay, cong doan thai tach gan l1a
sen tuoi 1a mot khau quan trong anh huong
truc tiép dén chét lugng bt matcha. Yéu cau
dbi v6i san xudt bot matcha 1 phai loai bo
hét phan gan 14, chi str dung phan thit 1a dé
dua vao nghién, dam bao d6 min cuia bot thit
1a theo yéu cau san xuit bot matcha. Hién
nay, viéc thai 14 sen twoi chu yéu van duoc
thuc hién thu cong, cat ngang 14 c6 ca gan
kém theo thit 1a nén gy ra nhiéu khé khan
trong tach gan, do do kich thudc hat matcha
16n hon yéu cau. Viéc thai tha cong khong
dam bao do déng déu vé kich thudc 14, ton
nhiéu thoi gian va cong stc, dac biét khi san
xudt v6i quy mo 16n, 1am tang chi phi nhan
cong va giam nang suét [11]. Dé san xuit bot
matcha 14 sen Hué, viéc thiét ké ché tao may
thai tich gan 14 1 rat can thiét, cong doan
tach gan 1a phai duoc tién hanh k§, dam bao
tach hét phan gan ldy phan thit 14 dé giam chi
phi, thoi gian diét men, sdy va dic biét 1a
cong doan nghién min tao thanh san pham.
Vi vay, so vdi cac may va thiét bi duoc st
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dung dé cat 14 sen twoi 1am tra, voi yéu cau
san xuit bot matcha 14 sen thi phai thuc hién
vira thai va vira tach phan gan ra khoi thit 1a.
Vi cAu tao cua gan la dugc bd tri doc theo
chiéu dai cua 14 nén qué trinh thai tach gan
phai duoc tién hanh theo chiéu doc cua 14 dé
giam tdi da lugng gan 1a kém theo san pham
sau khi tach. Cac nghién ctru ché tao may
chuyén dung thai tach gan 14 sen la chua co,
phan 16n cic nghién ctru tap trung vao thai
thit cd, cu qud va rau c6, Lé Anh Buc (2023)
va cs da thuc hién nghién ctru ché tao may
thai cdy thudc nam dang than thao bao gébm
cay Hoan Ngoc, cdy co6 hoi, va cay rau dira
nude bang ludi dao thing gin trén dia quay
[12]; may thai day khoai lang 1am cho thtrc
an chan nudi dai gia suc theo phuong phap
1ap dao kiéu dia ciing di duoc nghién ciru va
ché tao [13]. K&t qua cua nghién ctru nay chi
ra may c6 thé dat duoc nang suat 500 kg/gid
v6i chidu dai doan thai c6 do sai léch nho
hon 2%. Dong thoi may thai nay ciing c6 thé
tmg dung cho cac dbi twong khac nhu cay
bép hay co voi voi nang suit 1000 kg/gio.
Pham Anh Tuén (2024) da nghién ctru va
ché tao may cit thai 14 sen twoi dé lam tra tai
Thanh phé Hué. Két qua da cho thiy, may
dat nang sudt 60kg/gio, ¢ chat luong lam
viéc 6n dinh khi khéi lwong dau vao 1a 1kg
— 5kg; may co cAu tao don gian, dé ché tao,
stra chita, phuc vu qua trinh co giéi hoa cit
thai 14 sen tuoi, giam dang ké lugng nhan
cung phuc vu ciing nhu gia thanh so véi cat
thai tha cong [14]. Nhom nghién clru cua
Vién lua ddng bang song Ctru Long (2023)
da nghién ctru, ché tao ra mau may cat bam
cay khom thuc hién dugc chiic nang cit,
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bam khém, phun nim va x&i dat phuc vu
ving trong khém cau diic tinh Hau Giang
[15]. Lé btc That (2025) va cs da nghién
ctru, thir ngthiém hé thdng may xur 1y than,
14 gbc chudi bao gdm may bam than dang dia
va may phay, bam cu dang 16 [16]

Nhom nghién ctru cua truong dai hoc Khoa
hoc ndng nghiép (An bo) da két luan, thai
lat 1a mot trong nhiing cong doan quan trong
trong san xuat bot 1a Lo Hoi nguyén chét
[17]. Nhém tac gia & Tanzania cling da tién
hanh ché tao va thr nghiém may thai rau
dang l4p dao kiéu dia [18]. Céc tac gia ciing
chi ra ring may thai kiéu dia lap dao cho
nang suét cat thai 6n dinh véi hiéu suét cat
thai dat 86%. Mot nhém tac gia dén tir An
Do ciing da thiét ké va ché tao may thai rau
¢l qua theo phuwong phép lap dao kiéu dia
[19]. So v&i phuong phép thai bang tay, nang
suat va chat luong lat thai “chudi va khoai
tay” bang may thai cao hon nhiéu.

Nhu vay, viéc thiét ké ché tao va khao
nghiém may thai tdch gan 14 sen vdi bo phan
cit than 14 phdi hop tach gan s& gitp nang
cao nang suat, chat luong cua 14 sen trong
quy trinh san xuat bot matcha 14 sen Hué.
Qua d6, gop phan tao ra san pham c6 lgi cho
strc khoe va nang cao gia tri tir cay sen Hué.

2. POI TUQNG VA PHUONG PHAP
NGHIEN CUU

2.1. Poi twong nghién ciru.
Do6i twong nghién ciru cia dé tai 1a 14 sen

tuoi va may thai tach gan 14 sen. L4 “sen du”
sau khi dugc thu hoach tai ao, ho ¢ thanh phé
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Hué 14 14 da truong thanh sau khi thu hoach
hoa sen hodc dai sen trong quy trinh san xudt
sen tai thanh phé Hué. La duoc 1am sach,
loai bo dét cat, cudng 14 dé tién hanh tach
gan. May théi tach gan 1a sen duoc ché tao
va lap rap tai xuong Co khi thuoc khoa Co
khi va Cong ngh¢, Pai hoc Nong Lam, Dai
hoc Hué.

2.2. Phwong phap nghién ciru

Hinh 1. C4u tao 14 sen
1. Gan 14, 2. Thit 14, 3. Cubng 14

2.2.1. Phwong phép diéu tra thu thdp so
ligu: Cac dir liéu vé tinh hinh trong sen trén
dia ban thanh phd Hué; thu thap cac mau la
sen tréng tai Hué duoc su dung dé san xuét
bot matcha 14 sen

2.2.2. Phuwong phép nghién crru tai ligu
Pé tai tién hanh nghién ctru cac tai liéu lién
quan dén qua trinh tréng va san xuét sen tai
Hué, quy trinh san xuat bot matcha 14 cheé
xanh, 14 ché Trudi va cac quy trinh san xudt
bot 14 sen, bdt hat sen. Ngoai ra, cac tai li€u
lién quan dén may cit thai trong nude va trén
thé gidi cling dugc dé tai nghién ciru dé lya
chon nguyén ly thai tach gan phu hop cho 14
sen. Nhom nghién ciru da dé xuat quy trinh
san xudt bot matcha 14 sen Hué nhu hinh 2.
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La sen tuoi

e

Rira sach

«

Thai tach gan

=

Diét men

.

Tach nudc

o

«

Say bom nhiét

4.

Nghién min

A 4

Bot matcha 14 sen

Hinh 2. Quy trinh san xuit bot matcha 14 sen Hué

2.2.3. Phwrong phép thiét ké may

Phuong phép thiét ké may: Sau khi sir dung giai tich, toan hoc dé tinh toan, xac dinh cac thong
s0 k¥ thut cia may. Ung dung phan mém Autocad va Intentor dé thiét ké may cung vdi cac
b phan cua may

T —

& I nITiT—s 2 =Hea

Hinh 3. Hinh v€ truc dao thai tach gan 14
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Hinh 4. Phéu cip liéu va mang thoat san pham

Hinh 5. Anh thiét ké may thai tach gan 14 sen Hué

1-Khung may; 2-Nép che bo truyén xich; 3-Bdng co; 4-Bo truyén xich; 5-Nép bao v¢;
6-Truc dao cat chu dong; 7-Truc dao cat bi dong; 8-N§1p che banh rang; 9-Bo truyén dong
banh rang; 10-Phéu cép liéu; 11-Mang hing san pham

2.2.4. Phwong phép nghién citu thuc a) Ndang suat cia may théi tach gan la
nghiém sen

St dung phuong phap thuc nghiém dé danh )

gia mot sd chi tidu lam viéc ciia may, bao Nang suat ciia may thai tach gan la sen la
gom: Ning sut lam viéc cia mdy, ty 1 tich  khoi lwong 14 sen tuoi dugc dua vao tach gan
gan va dg sach cua san phém sau khi thai trén don vi thoi gian. Néng suat cua may
tach gan. duogc tinh theo cong thure:
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m
N = 3600 x n (kg/gio)

Trong d6: N — Nang sudt lam viéc cia may
(kg/gid); m — Khéi lugng 14 sen tuoi can
thai tach gan (kg); t — Thoi gian thai 14 sen
tuoi (gidy);

b) Ty I¢ tach gan

Ty 18 tach gan 1a ty 18 sb luong gan cia la
sen duoc tach so vai s6 lugng gan trén 14 sen
tuoi dugc dua vao tach gan. Ty 1¢ tach gan
duogc tinh theo cong thuc:

=G
Trong d6: T — Ty 18 tach gan (%); Gi — S6
gan trén 14 sen khi dua vao tach; G, — S6

T x 100 (%)

gan duoc tach ra khoi phan 14 thu dugc &
méng himg san phdm

c) Ty lé tach thit 1a dé 1am bt matcha

Ty 18 tach dugc phan thit 14 ty 1& phan khoi
luong thit 14 duoc tach sach gan so véi khbi
lugng 14 sen tuoi dua vao may thai tach gan.
Ty 1€ tach thit 14 dugc tinh theo cong thire:

p=_4
nm

x 100 (%)

Trong do: D — Ty 1€ tach thit 14 (%); m —
Khéi lugng 14 sen khi dua vao tach (kg); my
— Khéi lugng thit 14 dugc tach ra khoi 14 thu
dugc & mang hing san pham; 1 — Ty trong
khéi lugng thit 14 sen so v6i khdi luong cua
1a sen (%); hé sb nay duoc xac dinh bang
thuc nghiém va gia tri dugc mo ta ¢ bang 1.

Trong qua trinh nghién ctu thuc nghiém,
242 B

toan, xac dinh, danh gia may nhu: thudc kep
dién t&r Mitutoyo 500, can di¢n tr BEL voi
sai $6 0,01 g, bién tn Delta VFDOO7EL43A,
thiét bi do sd vong quay Nidec-Shimpo PH-
200L

3. KET QUA VA THAO LUAN
3.1. Két qud thiét ké va ché tao may

May théi tach gan 14 sen tuoi dugc ché tao
dua trén thiét ké nhu hinh 5, mau may duogc
ché tao nhu hinh 6. May c6 kich thudc tong
thé 900 x 600 x 850 mm (dai x rong x cao),
v6oi nang suit thiét ké duogc tinh toan, lua
chon dua vao két qua nghién ctru ché tao
may cat 14 sen tuoi 1am tra 1a 50 kg/gio [14],
nguyén ly thai tadch géan 1a hai truc dao thai
duge bd tri song song quay nguoc chidu
nhau, trong dé moét truc lam nhi¢m vu thai
tach phan gan 14 va truc con lai lam nhiém
vu thai phﬁn thit 14. La sen tuoi dugc cung
cép bang thii cong vao phéu cép lidu theo
phuong thang dimg dé dua 14 sen dén truc
thai tach gan va thit 1a. San pham sau khi thai
bao gém ca phan gin 1a va thit 13 dugc dua
ra ngoai qua mang hung, tai ddy gan 14 s€
duoc 14y ra bang thu cong. Dua vao yéu cau
d6i voi thit 14 d¢ san xuét bot matcha 14 sen
va cac nghién cuu, thr nghiém vdi ting
thong s6 dong hoc va ché do lam viéc cua
may, tir d6 xac dinh va ché tao, khao nghiém
danh gia kha ning lam viéc cua may thong
qua cac chi tiéu vé ning suat, ty 1& tach gan
va ty 1& tach thit 14. May dugc dan dong bz“mg
dong co dién voi cong sudt 1 KW, qua hé
théng truyén dong xich va banh ring dén
truc dao thai tach gan. Dao thai thit 14 co bé
rong 40mm va chiéu siu cua lat cit 1a 3 mm
va bé rong cua dao thai tach gan 1a 3 mm,
chiéu sau 1at cit tach gan 1a 3 mm; chiéu dai
tryc thai tach gan 510 mm, tdc d6 quay cua
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Hinh 6. May tach gan 14 sen sau khi ché tao

3.2. Mgt s6 théng sd vé 1a sen Hué dirgc stk dung 1am bgt matcha

Khoang
cach
gitta cac
gan la

Hinh 7. L4 sen duoc trong tai thanh phd Hué

Dic diém cua 14 sen duoc dung dé thai tich gan cho qué trinh san xudt bot matcha 14 sen dugc
tong hop ¢ bang 1

Bang 1. Tong hop cac thong sb cua 14 sen sir dung dé san xuat bot matcha 1a sen Hué

TT Thong sb Ponvi | Gidtr
1 [P6 am cuia la sen % 44,67
2 [Puong kinh 14 mm 505,90
3 |Chiéu day 14 mm 0,20
4 |Khoi lwong 14 gam 38,60
5 |S6 gan la gan 22
6 |Khoang cach giita cac gan la mm 39,76
7 [Bé rong gan la mm 1,35
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8 |Chiéu dai gan 14 mm 247,02

9 [Ty trong khéi lugng phan thit 14 so voi 14 % 37,82
sen

10 [S6 luwong 14 sen/1 kg La 26

3.3. Két qud khdo nghiém

May sau khi ché tao, dugc tién hanh khao
nghiém dé danh gia kha nang lam viéc va
xéac dinh mot s6 chi tiéu, tinh ning lam viéc
ctia may nhu nang suat, ty 18 tich gan va ty
1€ thit 14 sau khi tach gan.

a) Khao nghiém nang suat lamviéc cua
may

Ning sudt ciia may thai tach gan duoc khao
nghiém véi ba dinh mtrc khdi luong 14 sen
twoi dau vao: kg, 3kg, va Skg vai toc do
quay cua truc lip dao thai tach gan 150
vong/phiit; d6 am cua 1a sen tuoi dau vao
46,1%. Ung voi mdi dinh mie khéi luong,
thi nghiém duoc tién hanh lap lai 3 1an. Két

qua khao nghiém nang suit duoc tong hop Y
bang 2. Tir bang 2 ta thdy duoc niang sut
lam viéc trung binh ctia may la 50,2 kg/gio,
nhu vy niang suat lam viéc ciia may dap Gng
duogc yéu cau dit ra trong qua trinh tinh toan
thiét ké va ché tao may. So di nang suat cia
may ¢ giam, véi ty 1& giam rat it khi khao
nghiém kha nang lam viéc véi lugng sen
tuoi dau vao 1a 3 kg (TB3 = 49,7 kg/gio) va
5 kg (TBS = 49,3 kg/gio) la do qua trinh
cung cp bang thii cong nén ning sudt phu
thudc vao qua trinh thao tac cua nguoi lao
dong khi cung cdp 14 sen tuoi vao phéu cp
liéu. Néu qua trinh cép liéu duoc tién hanh
tu dong, khong phu thudce vao thao tac cua
lao dong thi nang sudt lam viéc ctia may sé
6n dinh hon.

Bang 2. Két qua khao nghiém ning suit ctia may thai tach gan 14 sen

244

TN Khdi lwong Khao Thoi gian (gidy) | Ning suit (kg/gio)
nghiém (kg)
1 1 70 51,4
2 1 68 52,9
3 1 71 50,7
TB1 51,7
4 3 216 50,0
5 3 219 49,3
6 3 217,5 49,7
TB3 49,7
7 5 365 49,3
8 5 360 50,0
9 5 370 48,6
TB5 49,3
Ning suit trung binh (kg/gio) 50,2
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b) Khao nghiém danh gia kha nang lam
viéc cua may thong quarty |¢é thai tach gan
l&

L4 sen tuoi dugce thu hoach vao budi sang
v6i cac thong sd duoc trinh bay ¢ bang 1
dugc dung cho qué trinh khao nghiém hi¢u
qua thai tach gan. Tc do 1am viéc cua may
la 150 vong/phut, 14 sen dugc xac dinh )

luong gan can tach trudc khi dua vao may

thai dé tach gan; gan 14 sen sau khi da duoc
tach khoi phan thit cia mdi 14 thu duoc ¢
mang himg san pham s& duoc tach riéng va
xac dinh s luong; mdi lan thi nghiém dé
danh gid kha nang tach gan ctia may duogc
tién hanh trén mdi 14, chiing t6i tién hanh lap
lai 9 1an v6i 9 14 dugc dua vao tach gan. Két

qua khao nghiém duogc trinh bay ¢ bang 3.

Bang 3. Két qua khao nghiém danh gia ty 18 thai tich gan 14 sen

TN | La | Sogantrénla |So gin da dwoc tich| Ty 1é tich gin
la

1 |Lal 22 19 86,36
2 |La2 21 19 90,48
3 |La3 22 18 81,82
4 | La4 25 19 76,00
5 |La5 21 18 85,71
6 |Lao6 23 19 82,61
7 | La7 23 18 78,26
8 | Lasg 24 17 70,83
9 |La9 20 18 90,00

Trung binh 22,33 18.33 82,45

Qua bang 3 ta thiy duoc ty 16 thai tach gan
trung binh ciia may la 82,45 %, ty I¢ nay tang
khi sé luong gan trén 1a it va nguoc lai voi
s6 luong gan trén 14 nhiéu thi ty 1& ndy s&
giam. Nhu vy, ty 1€ ty 1¢ thai tdch gan phu
thudc vao dic diém va ciu tao cta 14 sen khi
dua vao tach, diéu nay ciing d& hiéu, voi cdu
tao va dic diém cua gan trén 14 duogc bd tri

doc tir dinh cuong 14 dén phan mép cua 14 va

khoang cach giita hai gan 14 tir cudng dén
mép 1 1a khong bang nhau nén véi 1a ¢6 s6
luong gan nhiéu s& ¢ nhiéu phan thit 14 co
kich thudc khong dong déu nhiéu hon, didu
nay lam cho dao thai tich gan khong thai
dung phan gan 14 nén dan dén sot gan chua
duoc tach.

¢) Khao nghiém danh gia kha nang lamviéc

cua may thong qua ty 1¢ thit 1a duoc tach
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Hinh 8. San phdm sau khi tach gan

Ty 1& thit ka cta san pham sau khi tach gan
1a chi tiéu quan trong dé dam bao phan thit
1a sen duogc tach gan hoan toan, it phan gan
va cubng 1a gy vun di kém theo san phim
sau khi tach gan, gitp nghién min va dam
bao yéu cau k¥ thuat dit ra ddi voi san phdm
bot matcha (hinh 8). Pé danh gia ty 18 cua
thit 14, chung t61 st dung 14 sen tuoi dugc
thu hoach vao budi sang véi cac thong sd

trinh bay & bang 1. Tdc d6 1am viéc ciia may
1a 150 vong/phut, d6 4m cua 14 sen twoi dau
vao 46,1% va khoi lugng 14 sen tuoi dau vao
dugc chung t6i tién hanh khao nghiém lan
luot 1a 1kg, 3kg va Skg. Véi mdi dinh mic
khéi lugng, thi nghiém dugc tién hanh lap lai
3 lan. Két qua khao nghiém nang suat dugc

tong hop & bang 4 va trinh bay trén hinh 9.

Bang 4. Két qua khao nghiém danh gia do sach ciia san pham

TN |Khoi lwong khao| Khoi lwgng | Khdi lweng thit 14 | Ty 1€ thit 14
nghiém, m (kg) | thit 14, n.m |sau khi tach gan, m;| sau tach

(g) (g (%)
1 1 378,2 285,7 75,5
2 1 378,2 310,1 81,9
3 1 378,2 290,5 76,8
TB1 378,2 78,1
4 3 1.134,6 845,8 74,5
5 3 1.134.,6 857,1 75,5
6 3 1.134,6 836,3 73,7
B3 1.134,6 74,6
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7 5 1.891,0 1450,2 76,7
8 5 1.891,0 1385,6 73,3

9 5 1.891,0 1356,4 71,7
TB5 1.891,0 73,9
P sach trung binh (%) | 755

81.9

m Do sach (%)  75.5 81.9 76.8 74.5

khoi lugng khao nghiém (k
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75.5

Ty 1¢ thit 14 cta san pham sau tach (%)

........... 7

...... 3.3
I """""" 71.7
5 5

73.7 76.7 73.3 71.7

Ty 1€ thit 1a dugc tach khai 14 sen (%)

Hinh 9. Két qua khao nghiém dénh gia ty 1é tach thit 14

Tir bang 4 va hinh 9, cho ta thay duoc ty 18
clia san pham thit 14 sau qua trinh thai tach
gin bing mdy thai tdch gin nam trong
khoang tir 71,7% dén 81,9%, véi ty 1é tach
thit 14 trung binh ctia san pham 1a 75,5%.

4. KET LUAN

Két qua nghién ctru da cho thay su thanh
cong trong viéc thiét ké va ché tao may thai
tach gan 14 sen nham phuc vu quy trinh san
xudt bot matcha 14 sen Hué. May duoc van
hanh 6n dinh v6i nang suat dat 50 kg/gio,
phtt hop v&i quy mé san xuat vira va nho. Ty
16 tach gan dat 82,45%, cho thdy hiéu qua
cao trong viéc loai bo phan gan cimg, giup
nang cao chat luong nguyén lidu dau vao cho
qua trinh san xuét bot matcha. Pac biét, ty 1€
ctia phan thit 14 sau khi tach gan dao dong
trong khoang tir 71,7% dén 81,9%, dap ung
yéu cau cho viéc ché bién sau thanh san
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pham bot matcha ¢6 gid tri cao. Tuy nhién,
can tiép tuc nghién ctru, danh gia tiép tuc vé
anh huong cua khe h¢ gifra hai tryuc thai tach
gan, dong luc hoc ciia may va so bd danh gia
hiéu qua kinh t& cia may dé hoan thién mau
may. Tir d6 gop phan giai quyét han ché vé
lao dong thu cong, nang cao hi€u qua san
xudt va mo ra hudng phat trién bén viing cho
céc san pham tir 1a sen tai Hué.
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MOT S0 KET QUA THUC NGHIEM MAY CHE SOI NAN TRE
TAI HUYEN QUANG BIEN, THANH PHO HUE

Nguyén Thi Ngoct, D6 Minh Cuong®*, Tran Duc Hanh?,
Nguyén Thanh Cuong?, Tran V6 Van May?, Phan Tén Thanh Tam?,
Vé Quéc Linht, Phgm Pinh Hung?

TOM TAT:

Nghién c:zu nay trinh bay mgt so két qua thiec nghiém méay ché nan tre sau khi cdi tién cac bg
phdn gom cac 16 cudn, bg phdn dao va ban cdp liéu vao trén may ché spi nan tre cia cong ty
TNHH co khi ché tao Tudn Ta. Két qua cho thdy, cac bé phdn may duroc cdi tién hoat déng
6n dinh, an toan va dap #ng yéu cau ddt ra, nan tre sau khi ché dat kich thurdc theo chiéu day
|& Imm. Két qua ciing cho thay, may lamviéc tot nhat khi dé am thanh tre khoang 16,5%, s6
thanh nan tre dat yéu cau trén 80%, nan tre ché ra dong deu, khéng bi ddp nét, dé bong bé
mat duoc cdi thién khi tang toc dé do dong co, do bong tot nhat khi may 1am viéc ¢ téc dg
déng 1a 1200 va 1400 vong/pht. May dat nang suat cao hon 3000 nan/gio, lamviéc on dinh
va an toan, dé vdan hanh va bao duwong. May hién dang duoc sik dung tai hop tac xa may tre
dan Bao La, huyén Qudang Pién, thanh phe Hué.

Tw khéa: Tre, Nan tre, May ché tre, Bd phan dao.

EXPERIMENTAL RESULTS OF A BAMBOO SPLINT SPLITTING MACHINE IN
QUANG DIEN DISTRICT, HUE CITY

ABSTRACT:

This study presents experimental results of a bamboo splint-splitting machine after improving
some components including the feed rollers, blade assembly, and input guide system on the
bamboo splitting machine manufactured by Tuan Tu Mechanical Manufacturing Co., Ltd.
The results show that the improved components operate stably, safely, and meet the required
specifications, with the bamboo splints achieving a thickness of 1 mm. The machine performs
best when the bamboo moisture content is approximately 16.5%, with over 80% of the splints
meeting quality standards. The split bamboo is uniform, undamaged, and exhibited improved
surface gloss with increasing motor speed, with the best gloss observed at 1,200-1,400 rpm.
The machine reaches a productivity of over 3,000 splints per hour, operates safely and
reliably, and is easy to use and maintain. It is currently in use at the Bao La bamboo and
rattan cooperative in Quang Dien district, Hue city.

Keywords: Bamboo, Bamboo splitting machine, Bamboo slat, Blade assembly.

"Truong Dai hoc Nong Lam, Dai hoc Hué
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1. PAT VAN PE

Tre 1a loai cdy quen thudc, gin bo mat
thiét véi doi sdng cua ngudi Viét Nam,
khong chi mang gia tri van héa — lich st ma
con déng vai tro quan trong trong phat trién
kinh t& nong thon va tiéu tha cong nghiép.
Tur 1au, tre da duogc sir dung trong xay dung,
ché tac d6 gia dung, d6 thu cong my nghé va
ngdy cang co gia tri cao trong chudi cung
g toan cau nho didc tinh bén vimng va than
thién v&i moi truong. May tre dan khong chi
don thuan 12 mot nghé thu cong, ma con
chta dung nhing gia tri van hoa, tinh than
sdu sic, mang dam ban sic vian héa dan
toc. Nghé may tre dan 1a minh chtng cho 16i
song gan gili v6i thién nhién cuia ngudi Viét
[1].

Tai Viét Nam, cay tre phan bd rong
khép va dugc tan dung trong nhiéu nganh
nghé truyén thong, trong d6 c6 nghé may
tre dan — mot trong nhimg nhom nghé chu
dao, chiém hon 24% sb lugng lang nghé
trén ca nude [2]. Tuy nhién, phan 16n co s&
san xuat van mang tinh tha céng, quy mo
nho, thiét bi lac hau, chua dugc dau tu co
gidi hoa dong bo nén nang suét lao dong va
chat luong san pham con han ché.

Theo s6 liéu trén duoc Téng cuc Hai
quan thong ké. Tinh chung trong 3 thang
dau nam 2024, xuit khau san pham may,
tre, cdi, tham dat 212,07 tri¢u USD, tang
28,3% so voi cung ky nam 2023 [3].

Ngay nay do nhu cau cac san pham tir
cdy tre vo cung 16n va dé c6 mot san pham
tir tre thi doi hoi phai trai qua nhiéu giai doan
hét strc cau ki, cung phu. Vi vdy trong qué
trinh tao ra cac san phdm dé doi hoi phai co
thiét bi, may méc hd tro gitp ting ning sut
lam viéc va gidm cong suc cho nguoi lao
dong. Ngoai ra nho cac thiét bi hd tro giup
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san pham 1am ra dap Gng nhiing yéu cau
khic khe v& mit my thuat va phu hop véi
quy trinh co gidi hoa trong cac lang nghé.

Hop tac xa@ may tre dan Bao La (xa
Quang Phi, huyén Quang Dién, thanh phd
Hué) 1a mot trong nhiing lang nghé tiéu biéu
c6 bé day hoat dong hon 17 nim véi hon 140
lao dong thuong xuyén. Pon vi da cho ra doi
hang trim mau san phim xudt khau, gop
phan gin giir va phat huy gia tri van hoa nghé
truyén thong cua dia phuong [4]. Hop tac xa
Bao La da tr¢ thanh dia diém san xuit may
tre thu cong my nghé ndi tiéng trén toan
qudc va quéc té [4]. Pay ciing 13 dinh hudng
phat trién lang nghé theo Ké hoach cta thanh
phé Hué [5]. Tuy nhién, mét s6 cong doan
nhu ché nan tre — chiém dén 1/3 gia tri san
pham — van dang thuc hién bang thu cong,
hop tac xa da dau tu may méc nhung co do
chinh xé4c thp, 1am gia tang ty 1& phé pham
va anh huong dén nang suat chung.

Tinh dén hién nay Viét Nam da cé
mot s6 mau may ché nan tre c6 ngudn goc
trong nude nhu: Cong ty co khi ché tao Tuan
Tu, Cong ty TNHH Hy Vién. Tuy vay, cac
mau may nay van con mét sé nhugce diém
khi str dung tai Hop tac xa may tre dan Bao
La, Quang Dién, thanh phé Hué, cu thé nhu:

- Céc soi tre sau qua trinh ché co
kich thudc khong déu nhau.

- Ti 18 ché dat con thap ( 50 —
60%).

- Céc soi tre sau qua trinh ché bi
dap nat qua nhiéu.

- Nan tre duoc dua vao tir ban cip
li¢u bi I¢ch hudng véi bo dao ché.

- Phé pham sau qua trinh ché con
qua nhiéu.

- Chua dam bao d6 bong dat ra.
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Nghién ctru cai tién két cdu may ché
nan tre va thuc nghiém xac dinh ché d6 1am
viéc hop ly da khéc phuc nhitng han ché trén,
nang cao nang sudt, chit luong lam viéc nhu

ty 1€ ché dat 1én t61 80%, kich thudc nan tre
sau ché dong déu, do bong bé mat dat yéu
cau.

Hinh 1. Hinh anh may ché nan tre ciia Céng ty TNHH co khi ché tao Tuén Tu.

2. PHUONG PHAP NGHIEN CUU
2.1. Phwong phap nghién ciru tai li¢u

Thu th@p va phéan tich céc tai li€u lién
quan dén k¥ thuat co khi, may moc ché bién
may tre, cong ngh¢ san xuét, cai tién thiét bi;
tur sach, bao cao khoa hoc, dé tai nghién ciu,
internet, va tai li€u tai thu vién. Phuong phap
nay giup ké thira cac két qua nghién ctru
trudc dé dinh hudéng va rat ngin qua trinh
trién khai [6].

2.2. Phwong phap khao sat va thu thip sé
licu

Khao sat thuc té hoat dong tai Hop
tac xa may tre dan Bao La (Quang Phu,
Quang Dién, Thira Thién Hué); thu thap
thong tin vé cau tao, nguyén Iy hoat dong ctia
mot s6 mdy ché nan tre hién cé trén thi
truong, va may ché nan tre cia Cong ty
TNHH co khi ché tao Tuan Tu dat tai Hop
tac xa may tre dan Bao La.

2.3. Phwong phap thiét ké va cai tién

Tham khdo, phan tich mau may hién
c6; tir d6 xac dinh nhuge diém va dé xuét
phuong 4n cai tién, tap trung vao bd dao ché,
bo phan 16 cudn, bod phan cép liéu. Ap dung
phan mém Inventor 2016 dé mé hinh hoa va
thiét ké 3D. Cac thong sé k¥ thuat duoc tinh
todn dyua trén phuong phép giai tich va mé
hinh toan hoc. Déng thoi lua chon vét liéu
phu hop dam bdo kha nang chiu lyc, hi¢u
sut va an toan.

Trén co s& may ché nan tre cta
Cong ty TNHH co khi ché tao Tuan Tu.
Nghién ciru di so d6 hoa cau tao may nhu
hinh 2.

Nguyén li hogt dong: Khi dong co dién
quay, thong qua bd truyén dong dai, truyén
dong dén dia xich chu dong dan dong cac
cip 16 cudn quay nguoc chiéu nhau. Nan tre
duoc dua vao tir ban c?ip liu, tiép tuc di vao
khe hé gitra cdp 16 cudn trude, dén bd dao
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ché duoc tach thanh cac soi tre ¢é kich
thudc nho hon, céc soi tre tiép tuc di qua cap
16 cubn sau va hoan tat qua trinh ché. Lo xo
c6 tac dung nén vo nang truc khi nan tre di

qua khe ho gitra hai 16 cuén nham giam thiéu
tinh trang v& thanh tre va dam bdo ma sat
cho cip 16 khi day — kéo thanh tre.

Hinh 2. So dd cdu tao may ché nan tre.

1. Khung may; 2. Cum déng co va khung gié lap; 3. Lo cudn; 4. Géi nang truc cuon sau; 5.
Truc 16 cusn sau; 6. Co cdu dinh huong; 7. Bé dao ché; 8. Lo xo nén goi nang truc cusn; 9.
Truc 16 cuon truéc; 10. Khung do 10 xo; 11. Ban cdap liéu; 12. Goi do truc 11; 13. Tai ldap
nap bdo vé dai; 14. Goi do truc |; 15. Ban dap diéu khién; 16. Co cdu cang dai; 17. Dia
xich chir dong; 18. Bé truyén dong dai.

Hinh 3 mo ta so d6 dong hoc ctia may
ché nan tre ciia Cong ty TNHH co khi ché
tao Tuén Tu. Nguyén li hoat dong nhu sau:

Khi dong co dién (2) quay, truyén
dong dén dia xich chii dong (6) thong qua bd
truyén dong dai (1) va (4), ddn dong cac cap
16 cubn quay nguoc chidu nhau. Nan tre

duoc dua vao tir ban cép liu, tiép tuc di vao
khe h¢ giita cap 16 cubn (7) va (8), khi dén
bd dao ché (9) duoc tach thanh céac soi tre c6
kich thudc nhd hon, cac soi tre tiép tuc di
qua cip 16 cubn (10) va (11) va hoan tit qua
trinh ché. Lo xo (5) c6 tac dung nén vo nang
truc khi nan tre di qua khe hé gitra hai 16
cudn.
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Hinh 3. So d6 dong hoc may.

1. Bé truyén dai 1; 2. Bong co dién; 3. Truc |; 4. Bg truyén dai 2; 5. Lo x0; 6. Bia xich chu
dong; 7. Cap 16 cuon 1; 8. Cap 16 cuon 2; 9. Bé dao ché; 10. Cap 16 cusn 3; 11. Cap 16
cusn 4: 12. Piaxich bj dan; 13. Cap truc I11; 14. Truc I,

2.4. Phuong phap thuc nghiém

Thyc hién thtr nghiém may ché nan
tre sau cai tién tai Xuong thuc hanh co khi
thudc khoa Co khi va Cong ngh¢, Pai hoc
Nong Lam, Pai hoc Hué. Nguyén li¢u tre
duogc chon tir ngudn nguyén lidu tre cia Hop
tac x4 may tre dan Bao La. Chuéan bi 03 mau
tre c6 d6 am khac nhau (9,5; 16,5 va 34,0%).
Str dung méy bién tan dé thay doi toc do ché
bang cach thay dbi toc d6 ciia dong co dién
(900, 1050, 1200 va 1400 vg/ph). Banh gia
kha nang hoat dong thuc té va chat lugng lat
ché, so sanh voi yéu cau ky thuat cua Hop
tac xd. Dua trén két qua thyc nghiém, danh
gia hiéu qua cai tién qua cic tiéu chi: ning
suat, chat lugng san pham, tinh 6n dinh va

kha ndng van hanh.

3. KET QUA VA THAO LUAN

3.1 Thiét ké cai tién mot sé bd phan cia

may ché nan tre
3.1.1 Cai tién cac 16 cuon

+ Hai cdp 16 cudn trude bd dao ché

duogc 1am bang sit.

+ Hai cap 16 cubn phia
sau bo dao ché 1am bang cao

Su.

Phuong phéo cai tién: Lo cudn trude
1am bang thép, 16 cudn sau thay bang vat liéu
cao su dé thanh nan tre khong bi dap vo sau
ché. Tién lai duong kinh 16 cudn dé dam bao
duong kinh tat ca cac 16 1a 78mm. Kiém tra

dd dong truc cua cac 16 cudn.
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a) L6 cudn trudc khi cai tién b) L6 cudn sau khi cai tién

Hinh 4. L6 cudn phia trude

a) L6 cudn trudc khi cai tién b) L6 cudn sau khi cai tién

Hinh 5. L6 cudn phia sau.
duoc nhuoc diém cua dao ché ci cho kich

- Trudc bd dao ché: B tri 4 16 em ¢t cue
thudce khong dong déu, ty 1€ phé pham 16n.

cudn I trén cac truc twong ing quay

nguoc chiéu, dé kéo va day nan tre vao Céc cong viéc thuc hién dugc trong qua
bo dao ché, bat dau chu trinh lam viéc. trinh cai tién:

- Sau bo dao ché: Bb tri 4 16 cudn + Thay doi kich thudc va két ciu
II trén céc truc twong ng quay ngugc dao ché.

chi€u, dé kéo va day nan tre ra khoi bd
dao ché, hoan tat chu ki lam viéc.

3.1.2. Cai tién bd dao ché
Thanh tre ban dau co kich thudc

500x10x3mm, ché nan tre thanh nhiéu soi + Phay mat phang ctia ban dao.

nho déu nhau (8 — 12 nan), nan tre sau khi Kich thudc tim ga dao va két cau dao
ché co kich thude 500x1x3 mm. Khac phuc ché nhu hinh 6.

+ Thay d6i cach bé tri dao.
+ Bo bot mot sb dao.

+ Thiét ké tim g4 dao méi.
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1

a) Ban v& tam g4 dao

b) Anh thyc tm g4 dao

c¢) Dao ché

Hinh 6. Tam ga dao va dao ché.

Ludi dao sir dung 13 dao roc gidy co
kich thudc 70x9x0,4 (DxRxD) (mm) véi goc
sdc 14 9,46°

Déi vai khi st dung dao ché cii (chua
cai tién) vi bé rong dao 16n 18mm va gbc
nghiéng miii dao 60° thi khi nan tre di qua s&
c6 do ma sat voi dao ma bé day lon thi do
ma sat cang 16n lam cho thanh tre ché ra
khong dat yéu cau. Do d6, tién hanh thay doi
dao ché c6 chiéu rong 1a 9mm, goc nghiéng
miii dao 30° giam dugc lyc ma sat gilra
thanh tre va dao.

Do yéu cau ché nan tre thanh nhiéu
manh nho diéu nhau, bd dao ché véi uu diem

chdc chan, c6 do chinh xéac cao (véi tam ga

dao duoc gia cong bang phuong phap cit
day CNC). Vi vay, dé dam bao duoc yéu cau
nay ciing nhu viéc thao ldp va thay thé mot
cach don gian va thuan tién. Hinh 6. 13 h¢ ga
dao trudc va sau khi cai tién.

Nguyén ly hoat dong: Nan tre khi di
qua cac cap 16 cudn dugc diy vao cac ludi
dao ché va duoc tach ra thanh nhiéu nan ¢
cung kich thudc nho cac ludi dao duge mai
bén, sap xép ndi tiép va so le nhau trén tdm
ga dao, tim g4 dao duoc cb dinh trén ban dao
va dugc gitt chat nho cac bulong. Ban dao
duoc lién két chat véi khung may thong qua

tAm d& ban dao.
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3.1.3. Cii tién ban cép li¢u

Trong qua trinh thyc hanh thtr
nghiém may: nhan théy ban cép liéu bi léch
sang phai cho nén khi tién hanh ché thanh
tre c6 xu hudng bi 1éch khoi huéng thang
do do lat ché sau khi ché ra bi dut, so, gay
va sb lat ché sau khi ché ra chua dat yéu
cau.

Céc cong \{iéc thuc hién dugc trong qua
trinh cai tién:

+ Thay méi 10 xo ban cép liéu

o+ B6 tri lai cac 6 bi dan hudng trén

ban cap li¢u

+ Can chinh lai ban cép liéu

Sau d6, tién hanh diéu chinh va dua
vao khdo nghiém nhan thay két qua cua lat
ché dat yéu cau.

a) Bo ga dao trude khi cai tién - bo ga
dao gom nhiéu tam thép ghép lai

b) B6 g4 dao sau cai tién - 1a khdi thép duoc
cit ranh g4 dao bang may cét ddy CNC

Hinh 7. B gé dao cua may.

wi
E
K

a) Ban cap liéu chua cai tién

Cii tién vi tri ciia bi din huéng

-,

b) Ban cap liéu da cai tién

Hinh 8. Ban cép liéu.

3.1.4. Ban vé may hoan chinh sau qua
trinh cai tien

Sau khi thyc hién qua trinh cai tién,
tién hanh vé lai ban v€ may ché nan tre bang

phan mém Inventor 2016 nhu hinh 9a va ché
tao mau may cai tién nhu hinh 9b.
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a) Mau may v€ bang phan mém inventor

b) May thuc té sau qua trinh cai tién

Hinh 9. Mau may sau cai tién.

1. Banh xe; 2. Khung may; 3. Bg phdn ga déng co; 4. Bong co dién; 5. B phdn cang xich;

6. L6 cusn sau; 7. Gai nang truc; 8. Lo xo nén truc; 9. Bg dao ché; 10. Co cdu dinh huong;

11. Khung d& 10 xo nén; 12. Bé truyén dai |1; 13. Lo cuon trueéc; 14. Ban cap liéu; 15. Goi
do truc 1; 16. Bg truyeén dai |; 17. Ban dap diéu chinh

3.2. Két qua khao nghiém tir qua trinh
cii tién

3.2.1. Cong tac chuin bi cho qua trinh
khdo nghiém

Khao sat, xac dinh loai tre duoc sur
dung tai Hop tac xd may tre Bao La 1a tre 10
0, duoc thu mua tir ving ntii huyén A Ludi,
thanh phd Hué. Tre sau khi trai qua qué trinh

a). Chudn b tre éng

e

b) Chuan bj cac thanhtre ¢) Xac dinh dé am

phoi dén mot d6 am thich hop, s& tién hanh
cua thanh tung doan tre c¢d kich thudc phu
hop. Cac doan tre nay tiép tuc duoc ché nho
thanh c4c nan tre c¢6 kich phi hop dé dwa vao
may dé thuc hién qua trinh ché. Cac kich
thudc nan tre thuong dung tai hop tac xa
(dai x rdng x day): 400x10x3, 450x10x3,
500x10x3, 600x10x3, 700x10x3. Hinh 10.
mo ta qua trinh chuan bi thanh tre.

Tie ———
T

Hinh 10. Chuén bi tre va xac dinh do 4m thanh tre.
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thi nghiém trén 03 do 4m tre khac nhau 9,5;
16,5 va 34%). Kich thudc thanh tre trudc khi

Sir dyng bién tan thay doi toe do dong  cpa 500x10x3 (mm). Két qua nhu hinh 11.
co dong co (900, 1050, 1200, 1400 vg/ph),

3.2.2. Tién hanh khao nghiém

L H
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Hinh 11. Anh huong cua do Am va toc do dong co dén chat luong ché tre.

khi tang toc do 1én thi do bong bé mit dan
duoc cai thién, do bong tt nhat khi may lam
viec ¢ téc do6 dong 1a 1200 va 1400
vong/phuat. Trong 03 muc do 4m da chon,
v6i d6 Am thanh tre 16,5% cho két qua ché
t6t nhat. May ché dat nang sudt cao hon 3000
nan/gio, may lam viéc on dinh va an toan,
d& van hanh va bao dudng. Mot sé hinh anh
thanh nan tre sau ché nhu hinh 12.

Két qua khao nghiém cho thay, khi may
chua cai tién, thanh tre bi xo va ty 1¢ thanh
tre dat yéu cau khoang 50-60%; sau khi cai
tién cho thdy ty 16 thanh nan tre dat yéu cau
nhét 1a trén 80% va sb nan tre ché ra dong
déu, khong bi dap nat. O tdc dd cua dong co
thap (900 vg/ph) thi nan tre ché ra van con
bi so va d¢ bong bé mit 1a rat thép, nhung
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Hinh 12. Két qua ché tmg véi kich thude 500x10x3.

4. KET LUAN

Nghién ctru da thiét ké cai tién mot s6
bd phan cua may ché nan tre cua Cong ty
TNHH co khi ché tao Tuén Tu, cac bd phéan
dao ché, 16 cudn, cép lidu cai tién lam viéc
6n dinh, an toan va dap ung yéu cau dat ra;
nang sudt may dat 3000 nan/h, ty 1€ nan tre
dat tiéu chuan trén 80%, nan tre co kich
thude dong déu, d6 bong dat yéu cau va ty 18
hao hut do gidm dugc lugng nan tre bi dap
v3. Mot sb két luan nhu sau:

- May lam viéc dat nang suat va chét
luong tot nhat khi do 4m nguyén liéu thanh
tre khoang 16,5%, toc do may tir 1200 —
1400 v/ph.

- Céc 16 cudn duoc cai tién lai nham
dong bo hoa tde do dai giam luc xé khi ché;
moét s6 16 kéo dugce thay bang vit liéu cao su
nén khong gay dap vd nan tre;

- Bo phan ga dao duoc cai tién véi gia
cong cat day CNC dam bao do chinh xac
cao, va thuan lgi khi thay dao mai lién tuc
trong qua trinh lam viéc;

- Ci tién bo phan din hudng dau vao
bang cach thay d6i vi tri con lan dinh hudng
thanh tre dau vao dé hoat dong on dinh, an
toan va dap Gng yéu cau dat ra nan tre sau

khi ché déu dat kich thudc theo chiéu day 1a
Imm.

Tuy vay, cong doan lya chon va
chuén bj tre can dugc quan tim chu y dé dam
bao nang suit va chét lugng ché cua may.
MAu may da duogc cai tién ban giao s dung
tai Hop tdc xa may tre dan Bao La, huyén
Quéng Dién, thanh ph6 Hué.
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NGHIEN CUU THUC NGHIEM SAY TRAI SA KE THAI LAT BANG BOM NHIET
KET HOP BUC XA HONG NGOA

Lé Anh Puict, Nguyén Vean Nhanh?,
Nguyén Thanh Tan3, Pham Van Kién®

TOM TAT

Nghién c:zu tdp trung vao dnh hueong ciia cac ché dé say khac nhau ciia phurong phép
say bom nhiét két hop birc xa hong ngoai (hong ngoai) dén thoi gian say va s thay déi mau
sic cria qua sa ké théi 14t sau khi say. Qué trinh sdy thuec nghiém dieoc tién hanh véi nhiét do
tac nhan sdy 1& 45°C, vdn toc tac nhan say 1a 2,5 mvs va cong sudt hong ngoai tai cac mirc 0
W, 250 W va 350 W, trong d, ché dé say tai murc cng suat 0 W twong ing véi ché dg chi sdy
bom nhiét. Két qua say thiee nghiém cho thay phirong phép sdy bom nhiét két hop hong ngoai
tai mutc cOng suat hong ngoai 350 W dat toc dg say cao nhat véi thoi gian say ngan nhat (180
ph(t), giam khoang 25% va 45% so Véi tai mirc cdng suat hong ngogi 250 W (240 phit) va
chi sdy bom nhiét (330 pht). Tuy nhién, sa ké khé sau khi sdy bom nhiét duy tri duwoc mau
sdic tot nhat véi chi sé thay doi mau thap nhat 1a 4,59 so véi say bom nhiét két hop hang ngodi
tai murc cdng suat hong ngogi 250 W (5,00) va tai murc cong suat hong ngoai 350 W (5,88).
Sin phdm sdy cria tat ca cac ché dé say déu dat yéu cau, bé mat san pham say khdng bi nit,
san phdm say van giit duoc hwong Vi ddc tring cria sa ké. Két qua nghién cizu sé 1a co sé cho
viéc xac dinh phuong phép say va ché dé sdy phtl hep nham dat hiéu qua say cao cho céc
logi ndng san.
Tir khoa: Sa ké, chi sd thay d6i mau sic, thoi gian séy, bom nhiét, bom nhiét két hop héng
ngoai.

STUDY OF EXPERIMENTAL DRYING OF SLICED BREADFRUIT USING HEAT
PUMP COMBINED WITH INFRARED RADIATION

ABSTRACT

The study focused on the effect of different drying modes of the heat pump combined with
infrared radiation drying method on the drying time and color change of sliced breadfruit
after drying. The experimental drying process was carried out with drying air temperature of
45°C, drying air velocity of 2.5 my/s and infrared power of 0 W, 250 W and 350 W, in which,
the drying mode at 0 W corresponds to the only heat pump drying mode. The experimental
drying results showed that the combined drying method at infrared power of 350 W achieved
the highest drying speed with the shortest drying time (180 minutes), reducing by about 25%

'Khoa Co khi Cong nghé, Trudng Pai hoc Nong Lam TP. H5 Chi Minh
2Vién Ky thuat Hutech, Truong Pai hoc Cong nghé TP. Ho6 Chi Minh
3Khoa Ky thuit 6 t6, Truong Céng Nghé Vin Lang, Truong Pai hoc Vian Lang
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and 45% compared to at infrared power of 250 W (240 minutes) and the heat pump drying
(330 minutes). However, the dried breadfruit after heat pump drying maintained the best color
with the lower color change index of 4.59 compared to the combined drying method at the
infrared power of 250 W (5.00) and at the infrared power of 350 W (5.88). The dried products
of all drying modes met the requirements, the surface of the dried products did not crack, and
the dried products still retained the characteristic flavor of breadfruit. The results would be
the basis for determining appropriate drying methods and drying modes to achieve high
drying efficiency for agricultural products.

Keywords: Breadfruit, color change index, drying time, heat pump, heat pump combined

with infrared radiation

1. PAT VAN PE

Cay sa ké 1a mot loai cdy duogc trong ¢ hau
hét cac nudc nhiét di va nhiét d6i m trong
d6 c6 Viét Nam. Qua sa ké c6 thé duge dung
lam trai cdy hodc rau. Cay sa ké 1a mot loai
cay da nang co gia tri kinh té vi né cho qua
c6 ham luong dinh dudng cao bao gdm
protein, calorie, ham lugng chat béo bao hoa
thp, it cholesterol va mudi natri va chua
nhiéu vitamin C [1, 2]. Sa ké v6i ham lugng
chét dinh dudng cao rat c6 loi cho strc khoé
nhu cai thién tiéu hoa, giam nguy co mic
bénh tim mach, gidm dau co xuong khop,
gitip mit sang khoe, ngan ngira cic bénh
nhiém khuén, chdng oxy hoéa va ting cudng
chirc ning hé mién dich [1, 3]. Tuy nhién,
gidng nhu nhiéu loai nong san khéc, sa ké ¢6
ham lugng 4m kha cao khoang 50 — 80%
(w.b). Ham luong 4m cao trong ndng san
thuc phém s€ kich thich hoat dong cua vi
khuan va cac phan tmg sinh héa [4]. Vi vay,
sa ké d& bi hu théi trong qua trinh bao quan
va kho bao quan sa ké tuoi trong thoi gian
dai [5]. Say kho da tré thanh mot phuong
phap bao quan ndng san thuc phdm hiéu qua.
Qué trinh sdy kho 1a mot qua trinh truyén
nhiét truyén am dién ra dong thoi va co ban
chat kha phtic tap [6]. Sau qua trinh sdy, do
am clia san pham say kho giam xudng gitp
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thoi gian str dung dugc kéo dai va co thé bao
quan trong thoi gian dai [7]. Qué trinh sy
bao gdm ba phuong phép truyén nhiét nhu
dan nhiét, d6i luu va bic xa [9]. C6 mdt sb
cong nghé siy thong dung da duogc ap dung
dé sdy cac san pham nong nghiép bao gdm
phoi ning, sdy d6i luu khong khi néng, sdy
bom nhiét, sdy chan khong, sy ung dung
song radio, sdy vi song, siy hong ngoai va
sdy két hop [10]. Say d6i luu khong khi néng
dugc s dung rong rdi vi nhitng wu diém
chinh cta né 1a téc do séy cao, dé van hanh
va chi phi dau tu thap [11]. Tuy nhién, tac
nhan séy ¢ nhiét do cao co thé anh hudng
dén chit luong san pham sdy ca vé dinh
dudng va cam quan. Trong qua trinh sdy
bom nhiét, tic nhan sy c6 am do thip va
nhiét do thap dudi 60°C, giup hd tro qua
trinh khuéch tan 4m tir bén trong vat liéu ra
bé mit nhanh hon va rit ngan thoi gian sy,
ddng thoi duy tri duoc chét luong cua san
pham say [12]. K¥ thuat sdy sir dung birc xa
hong ngoai c6 mot sé uu diém nhu toe do gia
nhiét cao hon, thoi gian sy ngin hon, giup
duy tri duoc chat lugng san pham sdy cao
[13]. Co ché gia nhiét hong ngoai (IR) hoat
dong dua trén viéc truyén nang luong nhiét
thong qua buc xa dién tr, ma cu thé 1a tia
hong ngoai. Tia hong ngoai tir ngudn nhiét
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nhu dén h@)ng ngoai dugc hép thu béi vat liéu
va chuyén hoa thanh nhi¢t bén trong vat liéu
séy va hd tro tang tde do gia nhiét [14, 15].
K thuét sdy két hop IR véi cac phuong phap
sdy khac nhu sdy déi luu khong khi néng va
sdy bom nhiét c6 thé xem la phuong phap
sdy hiéu qua cho céc loai nong san [16 — 19].
D3 c6 mot sd nghién ciru trude day vé siy
qua sa ké dé xac dinh hiéu qua cua phuong
phap sdy va chat luong san pham sa ké kho
cling nhu x4c dinh mot sb thong sé cua qua
trinh sdy. Famurewa va cong su (2015) [20]
d3 thuc nghiém sdy qua sa ké thai lat bang
ba phuong phap nhu phoi ning, sdy d6i luu
khong khi nong bang tu siy va sdy ddi luu
khong khi nong bang 10 sdy dung nhién liéu
sinh khéi. Két qua thuc nghiém cho thiy san
pham sdy duy tri dugc ham luong Protein
cao nhét dbi voi phuong phap sdy dbi luu
khong khi nong bang ti sdy va thap nhat 1a
phoi ning. Trong khi d6, mau sic cia sa ké
kho bi d6i mau dam hon khi sdy ddi luu
khong khi néng so vai khi phoi nang. Denni
va cong su (2017) [21] d3 thuc nghiém sdy
qua sa ké thai lat bang phuong phap dbi luu
khong khi néng véi dai nhiét do sdy 1a 50°C,
60°C, 70°C, va 80°C. Két qua thyc nghiém
xac dinh dugc ché d6 sy tai 60°C 1a hiéu
quéa nhét véi thoi gian siy ngan khoang 100
phut, san pham say duy tri dugc hinh dang
mau sic tot nhat. Trong khi d6, ché do sy
80°C cho thoi gian siy ngan nhat nhung san
pham say bi cong vénh, nirt nhidu va mau sic
bi chuyén sang mau nau ddm. Camille va
cong su (2017) [22] da thyc nghiém sdy qua
sa ké thai lat bang ti sdy ddi luu khong khi
néng voi nhiét do tic nhan say 1a 21°C, 40°C,
55°C va tbe do tac nhan sdy 14 2,5 va 4,6 m/s.
Két qua thuc nghiém da xac dinh dugc anh
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hudng cua cac thong sd dau vao dén qua
trinh séy. Trong do, nhiét do va tbe do tac
nhan siy ting giup giam dang ké thoi gian
sdy va nhiét d sdy 1a yéu t chinh quyét dinh
thoi gian siy. Taruna va cong su (2018) [23]
d3 nghién ctru thyc nghiém sdy qua sa ké thai
lat bang 10 sdy vi séng v&i cong suat vi séng
1a 420 W, 540 W va 720 W nham xdc dinh
mirc 46 anh hudng cua cong suat vi song dén
mot s6 tinh chat vat ly ciia san phdm siy. Két
qué thuc nghiém cho thay khi ting cong suét
vi séng giup giam théi gian sdy dang ké,
trong khi d6 lai khién gié tri ciia thong sb kha
ning hap thy am va chi sé thay d6i mau
chung (AE) tang. Mau sic cia sa ké kho co
d6 tuoi sang hon tai mirc cong suat vi song
cao hon do thoi gian tiép xuc v6i nhiét do
cua vat liéu duoc rat ngén dang ké. Jassin va
cong su (2022) [24] da c6 nghién ctru thyc
nghiém sdy 16p mong qua sa ké bang ti sdy
d6i luu khong khi néng véi nhiét do sy
trong khoang tir 55 dén 65°C. Két qua xéc
dinh duogc nhiét 6 siy tang gitp tang toc do
sdy v6i hé s6 khuéch tan 4m hiéu qua tang tir
6,49114"2m?/s dén 1,.29823"" m%s.

Hau nhu chua c6 nghién ciru ndo vé sdy qua
sa ké béng bom nhiét két hop véi buc xa
hdng ngoai. Trong khi d6, phuong phap két
hop nay c6 thé coi 13 rt hiéu qua dung dé
sdy qua sa ké. Sdy bang bom nhiét véi tac
nhan sdy c6 nhiét do thap giup duy tri duoc
chét luong cam quan va dinh dudng cua sa
ké kho. Bén canh do, buc xa héng ngoai s¢€
gitip ting tdc do gia nhiét vat liéu va giam
thoi gian siy. Muyc tiéu ctia nghién ctru 14 tién
hanh sy thir nghiém qua sa ké thai 1at bang
phuong phap say bom nhiét két hop IR nham
danh gia hiéu qua cta cac ché do sy. Trong
d6, cac thong s6 dau ra cua qua trinh sy 1a
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thoi gian sdy va chi sd thay d6i mau cua sa
ké kho.

2. PHUONG PHAP NGHIEN CUU

2.1. Vit liéu sdy

Vit liéu sdy 14 qua sa ké tuoi mua tai Chg
néng san Thu Pirc, Thanh phd H6 Chi Minh,

-

Viét Nam. Qua sa ké dugc rua sach, got vo
va thai lat day 2,5 mm. B§ 4m ban dau cua
cac cac lat sa ké tuoi la 75,5 £ 0,1 (%, w.b).
Khéi luong sa ké 1a 2 kg cho mdi mé say.
Cac lat sa ké tuoi dugc cho nhu trong Hinh
1.

'II.I

=

Hinh 1. Cac lat sa ké tuoi

2.2. Phuwong phap thue nghiém say

May sdy bom nhié két hop hong ngoai duoc sir dung cho thi nghiém sy c6 so d6 nguyén ly

nhu trong Hinh 2.

Hinh 2. May say bom nhiét két hop hong ngoai
Trong do, 1. Méay nén; 2. Dan ngung tu; 3. Dan ngung tu phy 4. Dan bay hoi; 5. Bg diéu
khién dién; 6. Nhiét dién trg; 7. Bomkhdng khi; 8. Can dién tiz; 9. Bong hong ngoai; 10.
Khay sdy; 11. Mau lat sa k& 12. Buong sdy; 13. Ong dan khéng khi

May sdy bao gdm mot b bom nhiét va hai
béng hdng ngoai dugc lip dit bén trong
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buéng séy. B6 bom nhiét hoat dong vdi cong
suat 16n nhat 1a 0,75 kW va cac bong hong
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ngoai c6 budc song dién tr trong khoang
0,76 - 1.000um, tan s6 50Hz va cong sut
hoat dong 1a 250 va 350W. Bom khong khi
s& hut va day khong khi (tic nhan siy) luu
thong qua bd bom nhiét lan luot qua cac bo
phén ciia bom nhiét nhu méy nén, dan ngung
tu, van tiét luu va dan bay hoi. Sau khi luu
thong qua bd bom nhiét, tac nhan siy s& dat
dugc nhiét d6, 36 4m va van tdc xac dinh.
Tac nhan sy tiép tuc di vao budng sdy va
két hop véi nang lugng birc xa hong ngoai
dé thyc hién qua trinh sdy.

Do 4m ban dau cta cac mau sa ké duoc xac
dinh bang may phan tich d6 4m (YOKE
DSH-50A-1), khdi lugng mau phén tich tbi
da: 50 g + 0,01%, pham vi do am duoc phan
tich: 0 — 100%.

Can dién tr (OHAUS SPX2202) c6 gia tri
do chuén 12 2200 = 0,01 g dugc su dung dé
can cac mau sa ké trong qua trinh sdy. Qua
trinh can duoc thuc hién sau moi 30 phut 1
1an trong sudt qua trinh sdy cho dén khi cac
mau sa ké dat dugc d6 am 1a 12+ 0,1 (%,
w.b). Qua trinh can duoc thuc hién 3 lan va
liy gié tri trung binh. Am d¢ cua vat liéu tai
thoi diém sdy t duoc xac dinh theo cong
thac (1) [25].

M, = 100 — %’(100 — M) (1)

Trong do: M. do am cua sa ké tai thoi diém
sdy t (% wb.); Mo: d6 4m ban dau cua sa ké
(% wb.); W: khdi lwong sa ké tai thoi diém

sy t (g); Wo: khéi lugng ban dau cua sa ké
(g). (wb 1a am d6 theo co s& udt)

May do mau X-rite (Ci64) duoc sir dung dé
xac dinh cac chi s6 mau sic ciia cac mau sa
ké tuoi va kho dua trén thang mau CIELab.
Muoi lat sa ké cho mdi mé séy duoc chon dé
do mau sic va ldy gia tri do trung binh. Cac
chi s6 dic trung cho sy thay d6i mau séc cua
san pham sdy kho dugc xac dinh theo cong

thirc (2).
AL* =Lo—L*; Aa* =ap—a*; Ab* =bo —
b* (2)

Sy thay d6i mau sic tong thé cua sa ké
dugc x4c dinh bang chi sé thay d6i mau sic
tong thé AE* dugc xéac dinh theo cong thirc
(3) [25].

AE* = v AL +Aa*? + Ab*? 3)
Trong d0, gia tri L (mau sang) thay ddi trong
khoang tir 0 (den) dén 100 (tring); gi4 tri a
(mau do va xanh) thay d6i trong khoang tir 0
dén 60 (d0) hoic 0 dén -60 (xanh); gia tri b
(mau vang va xanh 14 cdy) thay d6i trong
khoang tir 0 dén 60 (vang) hodc 0 dén -60
(xanh 14 cay).

3. KET QUA NGHIEN CUU VA THAO
LUAN

3.1. Anh hwéng ciia cac ché dd siy dén

thoi gian sy

Xu huéng giam 4m ciia cac mau sa ké trong
qué trinh sy bom nhiét két hgp hong ngoai
dugc trinh bay dudi dang dd thi nhu trong
Hinh 3.
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Hinh 3, D6 thi giam am trong qua trinh sdy sa ké

Nhu trong Hinh 3, xu huéng giam am cua
cac mau sa ké trong qua trinh sdy bom nhiét
két hop hong ngoai ¢ cac ché do sdy khac
nhau c6 xu hudng tuong ty nhau va phu hop
v6i ly thuyét dudng cong dong hoc qué trinh
sdy. Trong qua trinh sdy bom nhié két hop
héng ngoai, sy hd tro cla co ché gia nhié¢t
bang IR d cai thién tc do sdy va giam dang
ké thoi gian sdy so véi chi sdy bang bom
nhiét, va khi ting cong suit hong ngoai s&
gitip tang toc do siy. Thoi gian sdy can thiét
dé 4m do cua sa ké giam xudng con 12 (%,
w.b) 1a 330, 270 va 210 phut twong ing vi
cong suat hong ngoai 13 0, 250 va 350 W. O
cong sudt hong ngoai 1a 350 W, thoi gian sdy
c6 thé giam téi 25% va 45% so véi thoi gian
sdy O cong suat hong ngoai 14 250 W va 0 W.
Piéu nay duoc giai thich trén co s ctia co
ché gia nhiét bang hong ngoai, trong do birc

xa dién tur tac dong lén bé mat vat liéu séy,
gdy ra nhiing thay ddi vé trang thai cua cac
cac nguyén tir va phan tr bén trong vat li¢u
[26]. Khi vat liéu hap thu ning luong bic xa
hdng ngoai, cac phan tir bén trong vt liéu s&
rung dong & tan sd cao va ma st giita cac
phan tir dan dén su gia nhi¢t bén trong vat
liéu va nhiét d6 bé mat tang nhanh, nhanh
hon nhiéu so véi truyén nhiét dan nhiét va
dbi luu [14, 15]. Két qua 1a tdc do siy trong
qua trinh siy bom nhiét két hop hong ngoai
duoc cai thién.

3.2. Anh huéng ciia cac ché d siy dén
mau sic ciia vt lidu sdy

Chi sb thay d6i mau ctia vat liéu sdy tng véi
ché d6 sdy khac nhau dugc trinh bay ¢ trong
Bang 1. San pham siy cua cic ché do sy
khéc nhau duoc thé hién trong Hinh 4.

Bang 1. Gia tri cac chi so thay d6i mau sac

Chi s6 thay d6i mau

Ché do sa
© oSy L* a* b AE*
Chi sdy bom nhiét 78,65 1,01 2,95 4,59
S4y HP két hop IR tai
Ay BERCLROP IREL 1 29,02 2,67 4,82 5,00
cong suat 300W
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Say HP két hop IR tai
ay HE REAop IR 98,09 2,74 4,95 5.88
cong suat 350W
Mau sa ké twoi 83,24 0,96 2,75 —
- . — P -
. '-r" ‘
i
m | -‘_- o
. - A
..-". _.-t.. e - L
— il
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Hinh 4. C4dc mau sa ké kho twong tng véi cac ché do séy bom nhiét (a), bom nhiét két hop

hdng ngoai tai cong suit 250 W (b) va bom nhiét két hop hong ngoai tai cong suat 350 W

(c)

Béang 1 cho thay gia tri chi s6 thay d6i mau
sdc tong thé (AE*) cua sa ké kho dat gia tri
cao nhat (5,88) dbi v4i ché do siy bom nhiét
két hop hong ngoai tai mirc cong suit 350W,
tiép theo 1a ché do siy bom nhiét két hop
hdng ngoai tai muc cong sudt 250W (5,00)
va thip nhét 13 ché do sdy chi dung bom
nhiét (4,59). Diéu nay chi ra ring mau sic
cua sa ké kho trong qua trinh sdy bom nhiét
c6 su thay d6i nho nhat sau khi sdy. Sy thay
d6i mau sac dugc cho 1a do qua trinh héa nau
do enzym boi sy khac biét trong cic hop chét
phenolic trong vt liéu s& dan dén qua trinh
héa nau do oxy hoda cua vat liéu [27].

Gié tri 46 sang (L*) ctia qué trinh sdy bang
bom nhiét (78,65), qua trinh sdy bing bom
nhiét két hop hong ngoai tai muc cong sudt
250W (79,02), qua trinh sdy bang bom nhiét
két hop hong ngoai tai mirc cong suit 350W
(78,09) cho thay ché do sdy bom nhiét két
hop hong ngoai tai mirc cong suat 250W, sa
ké kho trd nén sang hon so véi cac ché do
sdy khac. Piéu nay duoc giai thich bai yéu
t6 thoi gian sdy. Khi thoi gian siy cta ché do
sdy bom nhiét két hop hong ngoai tai mirc

TAP CHi CONG NGHIEP NONG THON SO 58

cong suat 250W ngdn hon so véi chi sdy
bom nhiét s& giam thoi gian tiép xtic ciia vét
liéu va khong khi néng nén giip mau sic cia
vat liéu sang hon. Tuy nhién & ché do say
bom nhiét két hop hong ngoai tai mirc cong
sudt 350W tuy c6 thoi gian sdy ngin nhat
nhung v&i cong suat hong ngoai cao 350W
s& khién bé mat cua vat liéu bi tac dong boi
buc xa qua 16n s& khién mau sic bi d6i mau
dam hon [28]. Gia tri chi sb a* cao nhat dbi
v6i ché do sdy bom nhiét két hop hong ngoai
tai mirc cong suat 350W (2,74), tiép theo 1a
ché do sy bom nhiét két hop hong ngoai tai
mirc cong suat 250W (2,67) va thap nhat 1a
d6i véi ché do sdy bom nhiét (1,01). Didu
nay chimg t6 dudi tic dong cua burc xa hong
ngoai sé khién mau sic cua vat liéu bi bién
d6i sang mau do nhiéu hon. Twong tu, ché
d6 sdy bom nhiét két hop hong ngoai tai mirc
cong suat 350W co gia tri b* 16n nhit (4,95)
tiép theo 1a ché do siy bom nhiét két hop
hdng ngoai tai murc cong sudt 250W (4,82)
va thap nhat 1a d6i véi ché do say bom nhiét
(2,95). Piéu nay chimg to ché do sdy bom
nhiét tuy thoi gian sdy 1au hon nhung bé mat
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vat liéu khong bi tdc dong bdi blic xa héng
ngoai nén vat li¢u duy tri dugc mau vang
nhat dic trung ciia sa ké t6t hon. Trong khi
d6, ché d6 say bom nhiét két hgp hong ngoai
cho mau sic ctia san pham bi d6i mau sang
vang dam hon va khi tang cong suit hong
ngoai thi nic do tac dong cua buc xa s€ tang
khién vat liéu chuyén mau vang ddm nhiéu
hon [28].

Bén canh do, Hinh 4 cho théy sa ké kho sau
khi say bang bom nhiét c6 kha ning gitr mau
t6t nhat, san pham van giit dwoc mau vang
nhat tuoi ciia mau sa ké twoi. Mic du san
pham siy bom nhiét két hop hong ngoai van
gitr dugc mau sac dac trung cua sa ké tuoi,
nhung mau vang nhat cua sa ké gidm va mau
cta sa ké chuyén sang mau sdm hon so voi
sdy bom nhiét do tic dyng nhiét cia niang
luong hong ngoai trong qua trinh say. Nhin
chung, san pham sdy kho cua ba ché d¢ sdy
déu dat yéu cau, bé mit san phém khong bi
nut, san pham siy kho van gitr duoc huong
vi ddc trung cua sa ké. Chat lugng bé mit va
huong vi cta san pham say kho dugc danh
gia thong qua céc giac quan cua con nguoi.
4. KET LUAN

Thuc nghiém sdy qua sa ké thai 1at bang
phuong phap siy bom nhiét két hop birc xa
hdng ngoai tai ba mirc cong suat 350 W, 250
W va 0 W (chi siy bom nhiét) v&i nhiét do
tac nhan sdy 1a 45°C, van tdc tac nhan sdy 1a
2,5 m/s. Két qua sdy cho thiy sdy bang bom
nhiét két hop héng ngoai tai muc cong suét
250 W va 350 W dat téc do sdy cao va rit
ngin thoi gian sy dang ké so vdi chi say
bom nhiét. Trong do, thoi gian sdy cua sy
bom nhiét két hop hong ngoai tai mirc cong
suit 350 W giam khoang 25% va 45% so voi
tai muc cong sudt 250 W va chi siy bom
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nhiét. Miac du thoi gian sdy cua sdy bom
nhiét 1au hon hai ché d6 sdy con lai, nhung
san phém séy bom nhiét lai dat chét luong
t6t nhat khi san pham siy van gitt nguyén
mau vang nhat tuoi ban dau ctia mau sa ké
tuoi. Nhin chung, san phdm sdy cua ba ché
d6 sdy déu dat yéu cau vé hiéu qua sdy, bé
mit san pham khong bi nut, san pham sdy
van giit duoc huong vi dic trung cia sa ké.
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BAI BAO: ‘HGHIEN CUU MOT SO THONG SO CHINH

GUA IVIAY BOC V6 XANH QUA MAC CA *

loi
phim

Tran Hirc Tudn, Vii Hitu Hoang?, Nguyén Xuan Bién?,
) ] Ngb Vdan Phuong!, Tran Van Hoant, Mai Van Hoit
TOM TAT

Bai béo trinh bay qué trinh nghién ciu, tinh toan va thiét ké may bdc vé xanh qua mdic
ca Véi nang sudt 500 kg/gio nham dép ing nhu cau co gidi hdéa khau so ché sau thu hoach
mc ca. Nghién cizu dua trén cac nguyén ly pha v cau tric 16p vé xanh thong qua luc ma sét
va nén ép. Bang viéc khao sat cac thong 6 co 1y cia qua mdc ca, lia chon cau tao hop |y
cho cum béc V6 va téi wu hda cac thdng sé van hanh nhee toc dé truc, luc ép va kich thuéc
khe hg, may duroc thiét ké véi kha nang boc sach trén 95%, ti |¢ tén that nhé hon 2% va dé
dang bdo tri. Bai bao bao gom phan tich nguyén 1y lam viéc, tinh toan cac bé phdn chinh, md
phong sor do két cau va dé xuat hudng hoan thién, kiém nghiém thuc té trong tuong lai.

Tir khéa: Mic ca, boc vo xanh, thiét ké may.

RESEARCH ON SOME MAIN PARAMETERS OF MACADAMIA GREEN

PEELING MACHINE
ABSTRACT

The article introduces the research, calculation, and design of a green husk peeling
machine for macadamia nuts with a capacity of 500kg/hour, aiming to meet the
mechanization needs of post-harvest processing. The article is based on principles of
breaking the structure of the green husk through friction and compression forces. By
analyzing the physical and mechanical properties of macadamia nuts, selecting an
appropriate structure for the peeling unit, and optimizing operational parameters such as
shaft speed, pressing force, and clearance size, the machine is designed to achieve over 95%
peeling efficiency, with alossrate of lessthan 2%, and easy maintenance. The articleincludes
an analysis of the working principles, calculations of the main components, a structural
diagram simulation, and proposes directions for future completion and practical testing.

Keywords: Macadamia, green husk peeling, machine design.

'Vién Co dién ndng nghiép va Cong ngh¢ STH
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1. PAT VAN PE

Nganh cong nghiép so ché va bao quan
hat mic ca trén thé gigi dang phat trién
nhanh chéng. Trong 15 nam qua (2010—
2024), san luong nhan so ché da tang tur
27.894 tan 1én 91.800 tan. Nhu ciu tiéu thu
nhan méc ca du bao tiép tuc tdng manh, do
hién tai méc ca chi chiém khoang 1% trong
téng lugng tiéu thu cac loai hat toan cau. Du
kién dén nam 2030, ngudn cung méc ca toan
cdu méi chi dap tmg duoc khoang 50% nhu
cau thi truong (INC, 2024) [1].

Tinh dén nam 2024, Viét Nam c6 28
tinh trong mic ca voi khoang 20.000 ha, san
luong dat gan 9.000 tin hat tuoi — tang gap
34 14n so v6i nam 2015. Viéc phat trién mic
ca mang lai hi¢u qua kinh té 1o rét, nhat 1a tai
vung Tay Nguyén va Tdy Béc. Tuy nhién,
mot trong nhitng kho khan 16n hién nay la
qué trinh so ché sau thu hoach, nganh cong
nghiép hat méc mic ca trong nudc bat dau
mudn, thiéu may moc thiét bi trong cac cong
doan ché bién. Cong doan boc va tach vo
xanh hau nhu duoc thuc hién béng tay hodc
may méc thd so khong dam bao ning suét,
lam tang ty 1¢ hu hong nhan va gay lang phi
dong thoi anh hudng t6i chit luong san
pham. Hién nay, hau hét cdc may boc vo
xanh déu 4p dung quy trinh phan loai rdi méi
thuc hién boc vo xanh, chi ¢ thé boc nhiing
qua c6 cung duong kinh hodc duong kinh

chénh 1éch nho sau phéan loai.
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Trudc nhitng nhuoc diém con ton tai
nhu trén cling nhu tinh dén dic diém céu tao
qua méc ca, pham vi dudng kinh qua va do
bén co hoc cua 16p vo xanh. Dé tai “Nghién
cieu cong nghé, thiét ké va ché tgo hé thang
thiét bi dong bg dé so' ché va bdo quan hat
midc catai Pak Nong vaving Tay Nguyén”
da thue hién nghién ctru, thiét ké may boc vo
xanh qua mic ca 4p dung nguyén ly “ép +
lan” dé co thé boc duoce cac qua mic ca co
duong kinh khac nhau dong thoi co thé tu
dong héa, mé rong ning sudt va tich hop vao
day chuyén dong bo so ché bao quan hat mic
ca.

2. NOI DUNG NGHIEN CUU VA
KET QUA PAT PUQC

2.1. Pac diém va ciu tao qua mic ca
sau khi thu hoach

Qua mic ca thudng c¢6 dang hinh cau
c6 nim 16i, mau xanh, khi chin vo qua
chuyén tir xanh sang ndu va vo qua tu nit
theo chiéu tir num 16i t6i cudng qua. Puong
kinh trung binh qua tir 20 + 45 mm tuy thude
vao gidng va diéu kién cham séc. Do 16p vo
qua mic ca chia nhiéu dau nén sau thu
hoach, qua mic ca can duge so ché nhanh dé
tranh 1én men, ndm méc anh hudng t6i chat
luong nhan mic ca. Ciu tao qua mic ca gdm
ba 16p chinh: Lop vo xanh bén ngoai cung,
16p vo cing bén trong va nhan mic ca trong

cung nhu Hinh 1
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Hinh 1. Péc diém va cau tao qua mac ca sau khi thu hoach

1- Lop vo xanh; 2- Lop vo cung; 3- Nhan Mic ca

Hiéu rd vé dic tinh va ciu tao qua mac
ca sau khi thu hoach 14 co s¢ dé nghién ciru,
thiét ké may. Nhiing thong sé nhu kich
thudc qua, do day 16p vo xanh va luc ép can
thiét dé boc 16p vo xanh ra khoi hat 1a cac

thong s6 can thiét phuc vu cho viéc lya chon,

tinh toan thiét ké may boc vo xanh qua méc
ca. Nhom nghién ctru di thuc hién 1dy mau
tai 3 dia diém ngau nhién tai tinh Pak Nong,
Pak Lic thuc hién do, kiém tra cac thong sb

qua mac ca

Hinh 2. M6t s hinh anh qua trinh do, kiém tra thong s6 cdu tao qua méc ca

1. Po kiém tra théng sb cdu tao qua
mic ca

- Phuong phéap do: Ldy 3 mau ngiu
nhién tai 3 dia diém thu hoach méc ca mdi
mau 1 kg, trong mdi mau chon ngau nhién
10 qua. St dung thudc kep, can dién tu do,
can khdi lugng céc thanh phan cia ting qua
va ghi chép vao bang két qua.
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- Két qua do céc thong sb cu tao cia
qua mic ca duoc thé hién trong bang 1, 2, 3.
Bang 1. Thong s cdu tao qua mic ca
sau thu hoach- tai Xa Phu Loc, Huyén
Krong Nang, tinh Pk Lik — Gidong OC —
Vu thang 9, nam 2024.
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. Qui mic ca twoi Lép vo xanh Hat mic ca
Lan thir|Duong kinh |[Khéi lwong| Chiéu day |[Khdi luong|Puong kinh | Khdi lugng
(mm) (2) (mm) (2) (mm) (2)
1 20,04 16,52 3,65 8,98 16,17 7,76
2 33,59 23,63 5,56 13,42 24,64 10,32
3 36,70 27,07 4,39 13,38 29,78 13,72
4 31,32 17,51 4,96 9,42 24,11 8,12
5 34,78 25,94 3,94 12,02 29,09 13,78
6 35,19 26,25 5,95 13,86 28,22 12,35
7 34,88 25,69 6,42 14,10 25,99 11,52
8 34,36 24,71 4,58 12,76 27,62 11,74
9 38,28 29,71 3,87 14,72 31,08 14,86
10 35,04 22,34 4,58 12,20 27,21 10,11

Bang 2. Thong ) céq tao qua mic ca sau thu hoach- tai xa Quang Truc, huyén Tuy
brrc, tinh Bak Nong — Giong OC — Vu thang 10, nam 2024.

. Qua mic ca twoi Lop vo xanh Hat mic ca
Lan thir|Duong kinh |[Khéi lwong| Chiéu day |[Khdi lwong|Puong kinh | Khdi lugng
(mm) (2) (mm) (8) (mm) (8)
1 34,33 26,31 4,13 14,61 27,34 12,48
2 33,15 21,58 4,35 11,16 26,78 10,33
3 33,43 22,11 4,08 12,1 25,28 9,92
4 34,21 20,96 4,74 11,48 25,75 9,4
5 32,6 20,21 4,54 11,04 24,6 9,11
6 32,66 18,07 4,1 8,6 24,68 9,4
7 34,34 21,47 4,69 13,06 24,02 8,38
8 33,31 21,42 421 11,54 25,87 9,82
9 33,59 20,84 4,8 12,11 24,91 8,69
10 34,3 24,52 4,05 11,92 27,86 12,45

Bang 3. Thong ) Cé:u tao qua még ca sau thu hoach- tai xa Thuan Ha, huyén Pk
Song, tinh Dak Nong — Giong A38 — Vu thang 10, nam 2024.

Miu Qui mic ca ’tu’(ri ‘L()'p vO xaph Hat mic ca
thir Duong kinh [Khoi lugng| Chiéu day [Khoi lugng|Duong kinh | Khoi lugng
(mm) (2 (mm) (2 (mm) (2
1 38,38 28,35 4,58 13,98 31,12 14,33
40,01 31,04 4,04 15,38 32,47 15,52
3 34,8 22,38 4,39 12,05 27,03 10,26
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4 35,1 21,77 5,01 12,65 26,03 9,08
5 45,01 33,68 5,75 17,38 34,95 16,16
6 36,34 27,1 4,11 12,56 30,39 14,4
7 36,77 27,43 6,21 14,48 29,48 12,9
8 36,44 26,84 6,7 14,73 27,15 12,03
9 40,03 31,12 4,19 14,26 33,12 15,45
10 39,35 28,28 4,58 13,98 31,12 14,33

2. Po khéi lugng riéng qua va hat mic ca

- Phuong phap do: Liy 3 miu ngiu
nhién tai 3 dia diém thu hoach mdi mu 5 kg,
trong mdi mau ldy ngu nhién 3 1an mdi lan
khoang 1 kg qua mic ca. Str dung binh dong
dung tich 5 lit c6 vach chia 1 ml, dd nuée
vao binh dong & muc 2 lit tiép d6 d6 qua méc
ca vao binh dong va kiém tra thé tich nudc
dang 1én va ghi chép sd liéu vao bang két
qua. Sau khi x4c dinh duoc khdi luong riéng
qua mic ca tuoi thuc hién boc 16p vé bén
ngoai va kiém tra khéi luong riéng cua hat

mac ca tuong tu.

- Tinh khéi lwong riéng theo cong thirc:
p="2
v
Trong do:
m — Khdi luong qua, hat mic ca do vao
binh dong
V — Thé tich nudc dang 1én
- Két qua do khéi luong riéng qua va
hat mic ca dugc thé hién trong bang 4, 5, 6.
Bang 4. Két qua do khdi luong riéng
qua va hat mic ca- tai Xa Phu Loc, Huyén
Krong Nang, tinh Pik Lik — Gidng OC —
Vu thadng 9, nam 2024.

TAP CHi CONG NGHIEP NONG THON SO 58

Qui mic ca twoi Hat mic ca
Lﬁf‘ Khdi luong Thé tich | Khdi lwong | Khéi lugng hat Thé tich | Khéi lugng
thr qua mac ca | nudc riéng mac ca nudc riéng
kg lit kg/m? kg kg kg/m?
1 1,050 1,100 954,55 0,536 0,487 1100,62
2 1,100 1,160 948,28 0,542 0,502 1079,68
3 1,030 1,100 936,36 0,518 0,491 1054,99
TB 946,39 1078,43
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Bang 5. Két qua do khdi luong riéng qua va hat mac ca- tai xa Quang Truc, huyén Tuy

Pirc, tinh Dak Nong — Gidng OC — Vuy thang 10, nam 2024

Qui mic ca twoi Hat mic ca
Lan | gy lugng | The tich | Khoi lugng | Khdi lugng hat | Thé tich | Khéi luong
thur qua mac ca | nudc riéng mac ca nudc riéng
kg lit kg/m? kg kg kg/m?
1 1,030 1,010 1019,80 0,510 0,465 1096,77
2 1,050 1,010 1039,60 0,504 0,470 1072,34
3 1,010 0,990 1020,20 0,505 0,465 1086,02
TB 1026,54 1085,05

Bang 6. Két qua do khoi luong riéng qua va hat mic ca- tai xa Thuan Ha, huyén Pak

Song, tinh ik Nong — Giéng A38 — Vu thang 10, nam 2024.

. Qui mic ca twoi Hat mic ca
Lan "¢h i lwong | Thé tich | Khdi luong | Khoi lugng hat | Thé tich | Khéi luong
thur qua mic ca | nudc riéng mic ca nudc riéng

kg lit kg/m? kg kg kg/m?

1 1,110 1,010 1099,01 0,543 0,458 1185,59

2 1,080 1,020 1058,82 0,528 0,455 1160,44

3 1,050 1,010 1039,60 0,519 0,447 1161,07
TB 1065,81 1169,03

3. Xac dinh lyc ép lam v& 16p vo xanh
- Phuong phap do: Su dung may ép co
lép cam bién luc dugce két ndi véi bo su ly
dir liéu va may tinh dé hién thi va luu trit s6
lidu trong qua trinh do. Liy 5 mau qua mic
ca ngau nhién tai 3 dia diém thu hoach. Dat

tiing mau qua mac ca vao may ép, thuc hién

ép qua cho dén khi qua bi v& 16p vo xanh thi

dirng. Qua trinh ép dugc luu trit s6 lidu trén

bo sir ly dit liéu va xuat thanh file két qua

trén may tinh.

- Két qua do luc ép 1am v 16p vo xanh

duoc thé hién trong bang 7, 8, 9.

Bang 7. Két qua do lyc ép 1am v 16p vo xanh qua mic ca- tai Xa Phti Loc, Huyén

Krong Ning, tinh Dik Lik — Gibng OC — Vu thang 9, nim 2024.

A . Pwong kinh qua Chiéu day vé Luwce ép 1am v& 16p vé xanh
Lan thw
(mm) (mm) )
1 31,27 4,65 658,0
2 33,65 5,56 7123
3 36,74 4,97 700,4
276
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4 31,39

4,35

657,4

5 34,81

5,08

750,0

Bang 8. Két qua do luc ép 1am v& 16p vo xanh qua mic ca- tai x4 Quang Truc, huyén

Tuy Dic, tinh Dk Nong — Gidéng OC — Vu thang 10, nam 2024.

Lin thi Pwong kinh qua Chiéu day vé Luc ép 1am v& 16p vé xanh
(mm) (mm) )
1 35,28 5,95 681,5
2 34,91 6,42 741,7
3 34,45 4,58 718,9
4 38,33 3,87 647,6
5 35,04 4,58 601,1

Béang 9. Két qua do luc ép lam v& 16p vo xanh qua mic ca- tai xa Thuan Ha, huyén

Pik Song, tinh Pak Nong — Gidng A38 — Vu thang 10, nam 2024.

N 5 Puong kinh qua Chiéu day vé Luwc ép 1am v& 16p vé xanh
Lan thw
() (mm) (N)
1 35,28 5,95 6815
2 34,91 6,42 741,7
3 34,45 4,58 718,9
4 38,33 3,87 647.6
> 35,04 4,58 601,1

Qua viéc thi nghiém, do dac qua mic
ca sau khi thu hoach duoc két qua nhu sau:

- Puong kinh qua méc ca sau thu
hoach: 20 + 45 cm;

- Khéi lwong riéng cua qua mic ca sau
thu hoach: 946 + 1065 kg/m?

- Khéi lwong riéng cua hat mic ca sau
khi béc vo xanh: 946 + 1065 kg/m?

- Luc ép 16n nhat dé lam v& 16p vo

xanh: 750 N

TAP CHi CONG NGHIEP NONG THON SO 58

2.2. Xac dinh quy trinh lam viéc va

nguyén ly hoat dong cho may

2.2.1. Quy trinh bdc vo xanh qua méc

ca

Viéc tinh toan, lua chon va thiét ké
may bdc vo xanh phai dugc can cu trén quy
trinh 1am viéc, cac budc thuc hién tir nguyén
lidu dau vao va dat d&én thanh phdm. Quy
trinh béc vo xanh qua mic ca duoc thé hién

theo cac budc trong hinh 3.
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Hinh 3. Quy trinh béc v6 xanh qua méc ca

2.2.2. Lya chon nguyén ly hoat dong
Theo cac nghién ctru vé cong nghé boc vo
xanh qua mic ca c6 thé thiy nguyén 1y boc
16p v6é xanh c6 2 dang chinh la: Nguyén ly
"
i Il.*—-. il
\ et

&y

a. Nguyén ly tao ngoai lyc 1&€n vo

tao ngoai luc 1én 16p vo dé vo bi giy vo va
nguyén ly ma sat co sat bé mat 16p vo véi
vo1 mot bé mat cung.

T
| AT
Lk -':-I

NI gt WA

LA
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b. Nguyén ly ma sat co sat vo v4i bé

mat clirng

Hinh 4. M6t s6 nguyén 1y boc vo xanh qua Mic ca.

Thuc trang vé st dung may boc vo
xanh thoi diém hién tai cho thdy rang cac
may bdéc vo xanh hién tai déu su dung
nguyén ly tao ngoai lyc Ién 16p vé xanh qua
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tuy nhién céu tao may dugc phan thanh 2
dang chinh dé 1a may su dung nguyén ly truc
dap (hinh 5), va may str dung 16 xo ép va truc
vit (hinh 6).
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Hinh 5. Nguyén ly may boc vo xanh su nguyén ly truc dap

Nguyén ly hoat dong may su dung truc
dap (Hinh 5) hoat dong nhu sau: Nguyén liéu
qua méc ca duoc d6 vao phéu nap nguyén
liu (1) duwoc dan hudéng dén truc dap (2),

truc dap dugc dong co (3) va bo truyén dong

'y

"

5 78 5 1

(7) tao md men quay dé tao luc dap 1én vo
xanh qua Mic ca. Sau dap va tach duoc 16p
vo xanh va hat Mic ca s& duge dan hudng
dén sang lac (4) dé phan loai, loai bo 16p vo

xanh.

. — B

s ::-' | R

L] oy B

i

_...I k- gt
=1 ..rﬁ:_.
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b

Hinh 6. Nguyén ly may boc vo xanh str dung 10 xo ép va truc vit

Nguyén ly hoat dong cua bd phan bde
vo xanh nhu (Hinh 6) hoat dong nhu sau:
Qua mic dugc d6 vao phéu cap dé cip lidu

xuong truc boc tir dé truc boc s€ dua qua mac

TAP CHi CONG NGHIEP NONG THON SO 58

ca trai déu qua dan 10 xo ép lam v& 16p vo
xanh. V6 xanh s& doi xubng phéu chua vo
con hat mic ca s& dugc truc vit chuyén to1
mang ra cép vao b phan lam sach.
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Nhan xét, danh gia: Tu viéc khao sat
va nghién ctru nguyén ly béc vo xanh cho
qua Mic ca, nhom thuc hién dé tai da dua ra
mot s6 két luan nhu sau: May boc vé xanh
str dung nguyén ly truc dap co ning suat 16n
hon tuy nhién qua méc ca chi di qua trong
déap 1 1an dé tach 16p vo nén ti 18 bi sot, bam
dinh 16p vo trén qua con cao, may st dung
nguyén ly 10 xo, truc €p s€ sach 16p vo hon
vi s& dugc ép nhiéu lan, tuy nhién ning suit

1

s& nhé hon vi tde do van chuyén hat s&€ nho
hon.

2.3. Tinh toan mdt s6 thong so chinh
cho may

Tir cac phan tich vé mot sb nguyén ly
hoat dong va danh gia uu nhugc diém nhém
nghién ctru lya chon nguyén ly cho méy bdc
v6 xanh theo nguyén ly 16 xo ép va truc vit

ciu tao nhu (Hinh 7)

\

S mov(ﬁ% m(%(

 ——

==

T

7

6

1. Phéu nap nguyén liéu; 2. Dan 10 xo ép; 3. Mang hung; 4. Truc vit;

5. Khung may; 6. Thung chira vo; 7. Pong co; 8. Bo truyén dong

Hinh 7. Mdy boc vé xanh nguyén ly 10 xo ép va tryc vit

Hoat dong nhu sau: Nguyén li€u qua
mic ca duoc cip vao phéu cap liéu (1) tur
phéu cdp liéu qua mic ca duoc din hudng
dén truc vit (4) truc vit s€ van chuyén cac
qua méc ca di qua dan 10 xo ép (2), trén dan
10 x0 ép duoc b tri nhidu 10 xo ¢o thé didu
chinh duoc luc ép bang co cau dai ¢ dam

bao tao luc ép phu hop 1én qua Mic ca khi
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di qua. Sau khi tach 16p vo hat mic ca dugc
tryc vit van chuyén téi mang hing (3) con
16p vo s& duoc doi xudng thung chira (6).
Truc vit dugc tao mdé men quay tur dong co
(7) va bo truyén dong (8).

Cic thong s6 chinh ciia may béc vé
xanh dwgc tinh toan nhu sau:

2.3.1. Tinh toan truc boc

TAP CHi CONG NGHIEP NONG THON SO 58
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Truc béc vua la bd phan van chuyén
qua mac ca vua 1a bg phan ép 16p vo xanh do

dé viée tinh toan, lya chon truc béc phu hop

S

]

s& anh hudng téi nang sudt ciia may va do
sach cta hat sau khi boc vo. CAu tao cua truc
boc nhu Hinh 8.

3 2 1

| =T

4

i

117

e

Hinh 8. C4u tao truc boc

1. Vong bi; 2. Truc; 3. Canh vit

Theo tai li€u tinh todn tryc vit, nang
suét truc boc duoc tinh theo cong thirc:

n(D?-d%)
4

Q=60 Snpy (1)

Trong do

Q: ning suat van chuyén, kg/h

D: duong kinh canh vit, m

d: duong kinh truc vit, m

n: s6 vong quay truc vit, vong/phut

p: khéi lugng riéng cua vat liéu, kg/m3

y: hé s6 dién day.

S: budc vit, m.

Dé lya chon céc thong s6 cua truc boc
nhém nghién ctu can ¢ vao cac chudn
I'OTC 2037-65- Tiéu chuan vé duong kinh
va budc vit. cac thong s6 Iya chon so bd nhu

sau:

TAP CHi CONG NGHIEP NONG THON SO 58

d =0,078 m; D = 0,086 m; n = 60
Vong/phut; S = 0,06 m; p =680 kg/m3; y =
0,1 (ti l¢ chiém chd cua qua mic ca trén tiét
dién lam viéc cua canh vit)

Thay vao cong thuc (1) tinh dugc

Q= 15,1 kg/phut = 908 kg/gio;

Nhu vay thong s6 truc boc lya chon 1a
phu hop, c6 thé diéu chinh ning sut cta bo
phan boc bang cach lap bién tan thay ddi toc
dd quay cua truc.

2.3.2. Tinh todn 10 xo0 ép

Khi qua méc ca di qua 10 xo ép su thay
d6i ap Iuc tir 10 xo 1én cac qua cé duong kinh
khac nhau phai nam trong pham vi thich hop
dé dam bao hiéu qua boc vo ma khong 1am

ton hai 1én hat mac ca
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Hinh 9. So dd lyc ép tir 16 xo 1én qua méc ca.

* Cac yéu cau doi véi 10 xo ép qua mac

ca nhu sau:

- Luc ép dé v& qua Fmax = 750 N (theo
bang 7, 8, 9)

- Chuyén vi lam viéc cua 10 xo: x = h;
+ h

Trong do:

hi: chiéu cao thay d6i ctia qua mic ca:
hi = Rmax - Rmin = 22,5 — 10 = 12,5
(mm)
+ Runax : ban kinh qua méc ca 16n nhét,
Rinax = 45/2 = 22,5 mm
+ Rumin : ban kinh qua méc ca nho nht,
Rmin =20/2 = 10 mm
hy: khe ho tir dinh truc béc t6i tim
chin do trong qué trinh lam viéc qua méc ca
luén ¢é xu hudng bi kéo ra tAm chan; chon
h,=10 mm
- Tur @6 xac dinh duoc chuyén vi lam

viéc cua 10 xo: x =22,5 (mm)
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- Tinh toan céc thong sd ciia 10 xo
+ Chon vat li¢u cho 10 xo 1a thép 45 tir
tai li€u [2], [3] tra dugc co tinh cua 10 xo0 ¢c6
ob = 1700 Mpa; 1, = 1350 Mpa; voi tai trong
6n dinh [t] = 0,50, = 850 Mpa
+ Chuyén vi lam viéc cua 10 xo x =
22,5 mm

+ Theo [2] chon chi s6 ¢ = D/d = 5 khi

, 4c-1 | 0,615
doK= =—+=22=1,06
4c-4 c

+ Tinh duong kinh day 10 xo nhu sau:

KFmnaxe

[t]

d=1,6 = 3,46 mm

theo diy s chiéu chuin cua dudng
kinh day 10 xo chon d = 3,5 mm
+ Tinh duong kinh trung binh cua 10
x0: D =d.c=3,55=17,5 mm
+ Tinh duong kinh ngoai cua 10 xo: D,
=Dp+d=21 mm

+ Tinh s6 vong lam viéc cua 10 xo:
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. xGd
8¢ (Fynax-Fonin)

Trong do:

X- chuyén vi lam viéc cua 10 xo0; x =
22,5 mm

G- Mb dun dan hdi cia 16 xo, véi vat
liéu thép; G = 8.10* Mpa

d- duong kinh day 10 x; d = 3,5 mm

Thay s tinh duoc n = 8,4 vong, chon
n =9 vong

+ Tinh budc cua vong 16 xo: p=d +

(1,1-1,2)

Amax
=1 1
Vil ——
. 8- 3§ [ —
JI.I_:' .
' "'-.:-.
= BN

3
Trong d6 Ay = ks NFpax = 9,04;
Gd

Tur d6 tinh duoc budce cua vong 10 xo
la: p=9+1,2%9,04/9 = 4,7 mm
2.3.3. Tinh dong co cho bd phan boc
vo xanh
Pé tinh toan cong suit dong co can
phan tich cac yéu td luc tac dong 1én bd phan
lam viée, cac bd phan lam viéc s€ bao g6m
truc boc, cac géi do vabd truyén dong. Phan
tich lyc tac dong 1én truc boc duoc thé hién

nhu hinh 10

Hinh 10. Lyc tac dong Ién truc boc

Cong suit truc dong co duoc tinh nhu
sau:

P
Pyge = —
tdc N

2)
Trong do:
P, cong suat trén truc dong co; kW

P;: cong suét trén truc boc; kW

TAP CHi CONG NGHIEP NONG THON SO 58

n: hi¢u suét bo truyén dong. bao g@)m
bo truyén xich va cac 6 13n, theo tai liéu tham
khao thi 1 =0,98

Cong suét trén truc béc duoce tinh nhu

sau:

F.V

P, = —
1000

3)
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_ mDn
60

(4)

Trong do:

P;: cong suét trén truc boc; kW

F: téng luc kéo trén truc boc; N

n: sb vong quay cua tryc vit; n = 60
vong/ph

D: duong kinh truc vit; D = 0,086 m

v: van tdc truc boéc; m/s; theo 4)v=
0,27 m/s

Pé may c6 thé lam viéc duoc thi F > Fc

Fc: tong luc can 1én truc boc

Tir so d6 nguyén ly hoat dong clia may
béc vo xanh va phan tich luc tac dong 1én
truc boc vo xanh (Hinh 8) c6 thé thiy rang
lyc can tac dong lén truc vit 1a téng luc ma
sat gy ra trong qua trinh 10 xo ép qua va luc
ma sat cua trong lugng qua va hat trong qua
trinh van chuyén. Vi chiéu dai truc vit lua
chon 1a 1200 mm, kich thudc budc vit 1a 60
mm. Mdi budc vit s& chira 1 qua mic ca bi
ép trong qua trinh 1am viéc do d6 sé qua mic
ca dong thoi bi ép 1a 20 qua.

Téng lyc ma sat l1én truc s€ co gia tri la:

Fms = 20fms1 + fms2 (5)

Trong do

fumsi: 12 lyc ma sét 1én qua mic duogc tao
ra tir 10 x0 ép qua mic ca 1én truc.

fms2: 12 lyc ma sat tr ban than trong
lugng hat va vo qua ca trong qud trinh
chuyén dong
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fms1 = F.p

fms2 = G.p

F: luc ép lam v& qua; F =750 N

u: Hé sb ma sat gitra qua mic ca voi
truc, chon u = 0,2 (chon hé s6 ma sat 1a hé
sO ma sat giita vat liéu thép va gd p=0,2 +
0,6)

G: Trong luong toan bd qua va vo méc
ca trén truc. G = 20*27*9,8 =53 N

Thay vao (5) tinh duoc F. =
20%750*0,2 + 5,4*%0,2 = 3005 N

V61 may béc vo xanh sé€ lya chon su
dung 2 truc béc (dé mé rong nang suat khi
can thiét) do d6 tong luc can tac dung lén
truc 1a: Fc = 2*Fps = 2*3005= 6010 N

Thay vao (3) tinh dugc cong suét trén
truc boc la: P,=1,62 kW

Thay vao (2) tinh dugc cong sudt trén
truc dong co la: P = 1,7kW

Tir @6 tinh cong suat dong co: Puc =
k.Pidc;

k 1a hé s6 qua tai khi khoi dong hodc
bd phén lam viéc bi ket; chon k= 1,5

tir d6 tinh duoc cong suat dong co: Puc
=2,55kW

Theo catalog dong co mot sd hing
dang cung cip trén thi truong s& chon dong
co lién hop giam tdc vi thong sd: P =3 kW;
n = 60 vong/ph.

2.4. M6 phéng, thiét ké tong thé may

boéc vé xanh
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Trén co so nghién cuu tinh todn cdic  mic ca nhoém nghién ciu da thiét ké, mo
thong sb chinh cho méay boc vo xanh qua  phong 3D mdy boc vo xanh nhu hinh 11, 12.
|
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Hinh 11. Thiét ké tong thé may boc vo xanh
1- Khung d& may; 2- Bo phan nap li€u; 3- B phén bdc vo xanh; 4- B phan sang lam

sach hat sau khi béc vo xanh; 5- B phan truyén dong may boc vo xanh;

Hinh 12. Thiét k& mé hinh 3D méy boc vo xanh
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3. KET LUAN

Két qua nghién ctru da xac dinh dugc cac thong s6 chinh cho may boc vo xanh qua mac

ca nhu bang 10

Bang 10. Cac thong s6 k¥ thuat chinh may boc vé xanh

Stt Théng s6 Gia tri Ghi chu
1 | Ning suat may, kg/gio 500
2 | Dg sach hat sau béc vo, % >95
Kich thwéc tong thé may
3.1 | Chiéu dai may, m 3,96
3.2 | Chiéu rong may, m 1,3
3.3 | Chiéu cao may, m 2,215
4 | Dongco
4.1 | Cong suat, kW 3,0
4.2 | bién ap, von 220
S | Truc boc
5.1 | Buong kinh truc, mm 86
5.2 | Chiéu dai truc, mm 1200
6 | Nguyén liéu cap Qua mic ca tuoi
6.1 |Kich thuc qua mic ca, mm 20 - 40

Két qua nghién ctru 1a co s¢ khoa hoc
cho viéc thiét ké may boc vo xanh méc ca
theo nguyén ly ép — ma sat truc quay, dat
nang sudt 500 kg/gio. Thong qua viée khao
sat dac tinh co ly cua qua, tinh todn cac thong
s6 van hanh, lua chon két ciu phu hop, thiét
bi cho thiy tiém ning Gmg dung thuc té cao
v6i hiéu qua kinh té va k¥ thuat tot. Day la
budc dau tién trong viéc nghién ctru, thiét ké

va ché tao may bdc vd xanh.
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Hudng phét trién tiép theo s& ché tao
thir nghiém, kiém tra, ddnh gia hiéu suét,
chat lwong san pham sau khi boc vo tir d6
hoan thién may boc vo xanh t6i wru trong san
xudt va tich hop tu dong hoa vao diy chuyén
so ché bao quan hat mic ca theo muc tiéu
cua dé tai dat ra.

TAI LIEU THAM KHAO

[1] — Bdo cdo thong ké cua hiép hoi hat va
qua kho thé gioi (INC)- 2024 trang web:
https://www .nutfruit.org/industry;
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[2] — Nguyén Trong Hiép - Nguyén Vin
Lam, Thiét ké chi tiét may, NXB Giao Duc,
Ha No¢i, 2007

[3] — Nguyén Pic Loc, S6 tay cong nghé ché
tao may - tap 2, NXB Khoa hoc k¥ thuat,Ha
Noi, 2010

[4]- PGS. TS. Tran Nhu Khuyén, Gido trinh
may nang chuyén — NXB Néng nghiép, Ha
Noi, 2010

[5]- Tiéu chudn TOTC 2037-65, Tiéu chuin
vé duong kinh va bude vit.

[6] - D.M. Kinch; J. K. Wanc; R. E.
Husking

Strohman, Equipment for

macadamia nuts, Hawaii Agricultural
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expreriment station university of Hawaii,
1961;

[7]. Warangkana Srichamnong. Effects of
Postharvest Treatments on Macadamia Nut
Quality. The University of New South
Wales in fulfillment 2012;

[8]. R.H. Moltzau and J.C. Ripperton,
Processing of the macadamia, University of
Hawaii, 1939;

[9]. Sang ché s6: CN 101313773 B vé may
boc vo xanh hat Mic ca do nuéc Trung Quée
cap chig nhan sang ché ngay 15/12/2010
Ngay nhan bai: 26/7/2025

Ngudi phan bién: TS Nguyén Vin Tan —
Phan Vién Co dién NN & CNTH
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KET QUA NGHIEN CUU UNG DUNG CO GIGI HOA BONG B SAN XUAT HANH
cU, TOI TAI VONG SAN XUAT TAP TRUNG

Lé Quyét Tiént, Nguyén Xuén Bién?,
Nguyén Van Thayt, Dang Van Pong'; Hoang Gia Minh!
TOM TAT
Véi xu thé chuyén dich co cdu lao dgng tir ndng nghiép sang cac nganh coéng nghiép va
dich vu dang dién ra manh mé, lurong lao dong triec tiép tham gia san xuat ndng nghiép, ddc
bi¢t tai cac vung chuyén canh hanh cu va toi, dang ngay cang giam. Viéc co gidi hda trong
san xudt hanh, téi tai cac viing nhw Hdi Phong (Hdi Duwrong cir), Vinh Long, Quang Ngéi...
van con han ché, ty 1¢é ap dung chwa dong déu, ddic biét 1a ¢ cac khau trong, thu hoach, so
ché va bao quan sau thu hoach do thiéu quy trinh va thiét bi pht hop. Hé thong méy moc hién
nay chei yéu con roi rac, chura duroc thiét ké thich nghi véi diéu kién thé nhuong ddac thiitrong
hanh tai Viét Nam. Do @6, viéc nghién ciru cac gidgi phap co gidi hda dong bé phi hop voi
viing san xuat hanh, téi tdp trung nham giam cdng lao déng, giam ap luc thoi vu, dong thoi
nang cao nang suat va gia trj hang hoa 1a hét sirc can thiét. Bai viét dwa ra két qua nghién
ciru cho thay buéc dau iing dung co gidi hod dong bé san xudt hanh ci, téi tai mot so ving
san xuat tdp trung.
Tir khéa: Co gidi hda, hanh cu, téi, tréng, thu hoach, thiét bi néng nghiép.

RESULTS OF RESEARCH ON THE APPLICATION OF SYNCHRONOUS
MECHANIZATION OF ONION AND GARLIC PRODUCTION
IN CONCENTRATED PRODUCTION AREAS
ABSTRACT

Following the ongoing labor shift fromagricultureto industrial and service sectors, the
number of workers directly involved in agricultural activities - particularly in shallot and
garlic farming areas - is steadily declining. In several regions including Hai Phong, Vinh
Long, and Quang Ngai, the level of mechanization in shallot and garlic production remains
limited. It varies across stages, especially in irrigation, drying, and post-harvest handling,
largely due to the lack of suitable equipment and standardized procedures. Most existing
machines are small-scale, fragmented, and poorly suited to the specific farming conditions of
these areas. Consequently, devel oping appropriate mechanization solutions tailored to local
production needsis essential for reducing labor requirements, easing seasonal workload, and
improving both productivity and product value. Thisstudy presentsinitial resultson prototype
machines, including row fertilizing and planting machines, row-type harvesters, and ridge-
type harvesters for shallots and garlic in selected production regions.

Keywords: Mechanization, shsallot, garlic, planting, harvesting, agricultural machinery.

'Vién Co dién nong nghiép va Cong nghé sau thu hoach
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I. PAT VAN PE

Hanh cu va toi 1a hai loai cdy rau gia vi
truyén thong, co gia tri kinh té cao va giit vai
trd quan trong trong co cdu cdy trong tai
nhidu ving san xudt cua nudc ta. Trong
nhitng nam gan ddy, cung vé6i su phat trién
ctia nén kinh té va nhu cdu thi truong trong
nude ciing nhu xuat khau, cdy hanh ca va toi
ngay cang dugc mo rong dién tich, trd thanh
cay trong hang héa chu lyc tai nhiéu dia
phuong nhu Vinh Long, Hai Phong, Quang
Ngai... riéng phuong Kinh Mon — Hai Phong
¢6 t6i 4.000 ha trong t6i [1], phuong Khanh
Hoa (Thi xa Vinh Chau cii) — Vinh Long la
viing chuyén canh hanh tim 16n nhét ca nuéc
v6i khoang 6.000 ha [2].

Mic du dién tich gieo trong ngay cang
mé rong, san lugng hanh cu va tdi trong
nuéc van chua dap ung di nhu cau tiéu
dung, dic biét 1a mat hang toi — mdi nam
Viét Nam van phai nhap khau khoang
88.000 tan tir Trung Quédc. Mot trong nhirng
nguyén nhan quan trong 14 qué trinh san xuét
con phy thudc nhiéu vao lao dong thi cong,
trong khi cc ving san xudt tap trung thuong
xuyén dbi mit voi tinh trang cang thang thoi
vu va thiéu hut lao dong. Thuc té tai nhiéu
dia phuong cho théy, mac du da co nhiing
dau tu budc dau cho co gidi hoa trong san
xuat hanh cu, t0i — ddc biét la khau lam dat,

tudi va sau thu hoach — nhung ty 1€ 4p dung
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con thip, hé thdng thiét bi cha yéu nho 1é,
r0i rac, chua ph hop véi dac diém canh tac
dac thu cua tirng vung.

Co gi6i héa san xudt hanh cu va toi la
xu hudng tit yéu, nham ning cao nang suat,
giam ap luc thoi vy, tiét kiém lao dong va
tang gia tri kinh té. Do do, viéc nghién cuu,
dé xuat va ung dung cac giai phap co gidi
héa phi hop véi diéu kién san xudt tai cac
ving san xudt tap trung 1a yéu cau cip thiét
trong bdi canh phét trién néng nghiép theo
hudng hién dai, bén viing.

II. POI TUQONG VA PHUONG PHAP
NGHIEN CUU
2.1. Poi twong:

- Lya chon nguyén ly, tinh todn cac
thong s clia cac mau may tir lam dat dén thu
hoach va sdy trong san xudt hanh cu, toi tap
trung;

- Nghién ctru thiét ké, ché tao cac mau
may trong két hop bon phan, may thu hoach
theo hang, theo luéng va lua chon céc thiét
bi khau tudi, khau so ché .

- Khao nghiém danh gia chit luong cua
cic mau may;

- Xay duyng moé hinh tng dung trong
diéu kién san xuit.

2.2. Phuong phap nghién ciru:
- Phuong phép thu thap thong tin va xir

ly céc s0 li€u diéu tra, khao sat, cac thong tin
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truy cdp tur cac kénh thong tin trong va ngoai
nuoc;

- Phuong phap lua chon, thira ké va két
hop thuc nghiém cho céc lya chon nguyén
ly, két cu may;

- Phuong phép thiét ké may nong
nghiép cho cac thiét ké co khi (st dung phin

mém Inventor, AutoCad,.. )5

- Phuong phap thir khao nghiém may.
2.3. Céc chi tiéu va phuwong phap xac dinh

- Bac tinh k¥ thuat cia may.

- Tinh nang lam viéc cia may trong
thuc té san xuét

- Thiét bi va dung cu thir nghiém:

TT Tén thiét b Dai do Do chinh x4c
1 Thiét bi do méi trudng (-50 = 200) °C +0,4 °C
DO 2003/delta/OHM/Italia (0+100) %RH +2 %
2 | Thuée day (0+50) m +1 cm
3 | Thudc rat (0=3) m +1 cm
4 | Pong hd bam giay (0+30) min +0,2 s
6 | Coc ti€uloai 0,5m; 1,5m - -
7 | Dung cu lay mau dét - -
8 | Tai dung mau - -

III. KET QUA VA THAO LUAN

Hién nay, ty 1€ 4p dung co gidi hoa cay
hanh cu, t6i c6 su khong dong déu & cac
khau. Khau 1am dét hién da co gidi héa dugc
v6i ty 1& cao nhét (trén 90%). Dbi véi khau
gieo trong van chu yéu duoc thuc hién bing
thii cdng mot s6 noi sir dung cong cu cam tay
dé duc 13 tra nhanh hanh c, toi. Trong khau
chiam soc, viéc tudi nudc chu yéu la tudi
ranh, mot sé ndng dan d3 cai tién tir may cat
c6 cam tay thanh bom phun di dong dé tudi
phun lén mat luéng. O khau thu hoach, mét
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vai noi di ap dung, cai tién may thu hoach
khoai tay, khoai lang dé thu hoach hanh cu,
t6i nhung hién tai méi chiém ty 18 thap do
khong hiéu qua va van ton kha nhiéu cong
stuc, muic d hao hut cay con cao. Vi khau
sdy, so ché, ty 1& 4p dung co giéi hoa hé
thong sdy con thap, chi & mirc 40-45%, cac
thiét bi so ché manh mun va tu phat; qua
trinh bdo quan chu yéu van thuc hién thu
cong, chua dong bo.

Trong thoi gian vira qua voi tung khau

san xuat hanh cu, toi tai viung san xuat hanh
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cu, tdi tap trung, Vién Co dién nong nghiép
va Cong ngh¢ sau thu hoach da lya chon,
thiét ké ché tao miu may va thiét bj dong bo
dua vao thtr nghiém nhim ting budc dap
g nhu cau clia san xudt.

D061 véi ting khéu trong san xuat hanh cu

va toi, chung t6i nghién ciru thiét ké ché
tao nhitng may va thiét bi chua c6 va phan
tich lya chon, hoan thién mot sé thiét bi da
¢6, sau khi hoan thién duoc cac thiét bi va xay
dung quy trinh co gidi hoa déng bd nhu sau
(hinh 1):

—~ Lam dat, Ién luong
‘\1/' — (Puong kinh vién dat dudi Sem chiém t6i thidu 80%,
dd cao luong 25-35¢cm, chiéu rong 1a 90cm-110 cm)
— Gieo trong, rach hang bén phén lot
\2/' == (D9 sau rach 3-5cm; khoang cach hang trong 25c¢m, khoang
cach cay 20cm, Bon phan vién NPK)
\
— Chim séc, phong trir siu bénh i
\L'_’ (bon phan NPK, tudi phun mua, phun thudc theo ti€u chuan
VIETGAP)
1\ — Thu hoach )
N, (Lién hop may thu hoach, ning suat 0.2ha/h)
\
—~ , ~ Soché ,
\5/ — (Say nhiét do say 38-45 °C, thoi gian say 12-18h;
Boc vo/Thai/Chién)

Hinh 1: Quy trinh co gidi héa dang bé san xudt hanh ci va téi

3.1. Khau lam dat
3.1.1. Y&u cau ky thugt lam dit:

Dit trong hanh cu, toi chon chan van
cao, d& thoat nudc. Trude khi gieo trong 10-
15 ngay dat phai dugc thao kho hét nudc.

Lam lubng rong 90-110cm, ranh 30cm. Sau

TAP CHi CONG NGHIEP NONG THON SO 58

khi 1én ludng, rach hang bén phan. Mdi
ludng trong 4-5 hang, khoang cach hang 20-
30cm.

Véi yéu cau néng hoc dé canh tac hanh
ct, toi 1a can lam kha nho 16p dit canh tac,
viéc st dung phuong phap phay la hop ly;
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ngoai ra diéu nay con phu hop véi xu huéng
lam dét t6i thiéu dang dugc ung dung rong
rdi trén thé gioi; lam dét bang phay lam giam
thiéu sb 1an may canh tac di lai trén dong so
v6i cac phuong phap khac nhu dung cay
diép, hodc cay chdo, bura dia, v.v...

3.1.2. Méy phay va |én luéng gom céac b
phén chinh:

- Dan phay dét c¢6 bé rong lam viéc 160
-180cm, d6 séu phay 10 - 15 cm, téc do phay
350 vong/phut va thyc hién it nhat 2 luot
phay dé dat yéu cu vé chit lugng dat phuc
vu cho qua trinh tréng hanh cu, toi (duong
kinh vién dat dudi 5 cm chiém t6i thiéu

80%).

- B6 phan ép ludng duoc lap sau may
phay dé ép va nén thanh ludng trong hanh
to6i. Ludng sau khi ép can thoa man cac didu
kién: do cao 25-35 cm, mat luéng rong 90-
110cm, khoang cach rinh gita 2 ludng 30-
35cm, bé mat ludng phai bang phing va tudi
nhe phun thude diét mam coé trude khi tién
hanh trong.

Hién nay may kéo c6 cong suit 35-50
HP dugc st dung phd bién va da cé chung
minh 12 mang lai hiéu qua kinh té 16n phuc
vu san xudt cho cac cdy trong vu déng nhu
ngod, do, dau tuong, v.v. véi quy md moi 16

16n. Do d6, quy trinh dé xuit st dung may

kéo véi cong suat tuong tu.

Hinh 2. Méay phay ldp dan phay ép luéng trang hanh téi tai Vinh Phic

3.1.3. Két qud thiz nghiém may phay va
|én luéng

Pay 1a loai may c6 2 chirc niang, gdom
chtc ning phay lam nho dat va chiic nang
1én ludng. May phay duoc lip theo sau may
kéo 35-50 Hp bing co cdu treo, b phan
phay nhan truyén dong tir truc thu cong suét
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phia sau may kéo, bo phan 1én ludng lap &
phia sau kéo theo may kéo.

Két qua thir nghiém cua mdy trong
diéu kién thuc té san xuat dugc thé hién
trong bang

Bang 1. Két qua thir nghiém may
phay két hop 1én ludng trong hanh, toi
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STT Tén chi tiéu (don vi) Gia tri thir nghiém Gia tri dat yéu cau
1 Bé rong ludng (cm) 110 100 -110
2 Chiéu cao ludng (cm) 30 30-35
Ti 16 vién dat duong
3 19% <20%
kinh trén Scm (%)
4 Ning suat (ha/h) 0,24 0.2

Vé co ban, may phay va 1én ludng dap
mg duoc yéu cau dit ra khi phay dat, 1én
ludng dé trong hanh ci, toi. Sau khi thu

nghiém may, theo quan sat, nhom nghién

ctru nhan thay mit ludng phing déu, duong
kinh vién dit dudi Scm chiém trén 80%.
Ludng dat phu hop dé thuc hién khau tiép
theo.

Hinh 3. May phay va |én luéng dang lam viéc trén dong ¢ Hdi Dwong

3.2. Khiu gieo trong
3.2.1. Yéu cau ky thugt may

Trong cac nhanh trén ludng theo khoang
cach:

- Hang cach hang trong hanh ci, toi: 20-
30cm.

- Khodng cach mdi nhanh trén mot hang:
8 -25cm.

- Cam ting nhanh xuéng dét, dam bao
2/3 nhanh hanh ct, t6i déu ndm bén dudi mat
dat.

3.2.2. Cdu tgo va nguyén ly lam viéc cia

may:

TAP CHi CONG NGHIEP NONG THON SO 58 293



KHOA HOC - CONG NGHE

Hinh 4. Mdu may trang két hep bon phan

1. BO phan gitr khuon luéng;
4. Bo phan gieo hanh;
7. Ong dan phén;

May thyuc hién dong thoi cac thao tac:
ép gitt ludng, rach hang, trong, béon phan
NPK va nén nhanh hanh cu, t6i gibng xudng
mat ludng. May dugc lién hop véi ngudn
dong luc 12 may kéo 4 banh, cong sudt 35 —
50 Hp. May trong va bon phan 4 hang trén 1
ludng, Khoang cach hang trong hanh cu la
30cm, gitta cac nhanh giéng 1a 25 cm.
Khoang cach hang trong toi 13 20 cm, giita
cac nhanh cu 14 10 cm. Sau khi trong nhanh

2. Khung may; 3. B6 phéan bén phan;

5. B phan 16 ép; 6. Banh xe tua df‘)ng;

8. BO phan rach.

hanh, to6i giéng duoc nén nam 2 phan 3 dudi
mat luéng. Do sau phan vién la: 3 — 5 cm;

May c6 thé didu chinh dugc khoang
cach nhanh giéng trén mdi hang bang cach
thay d6i cap nhong xich dan dong. May lién
hop véi may kéo cé dong luc phu hop va san
c6 & cac dia phuong. May c6 két ciu don
gian, d& st dung, d& diéu chinh, bao dudng,
sua chira (hinh 4).

Thong sé ky thut:

1. S6 hang trong: 04

2. Nang suit:

0,2 (ha/h)

3. Khoang cach hang: 20 -30 cm

4. Khoang céach cay: 10 — 25 cm

5. S6 nhanh trén 1 hdc: 1-2 nhanh

6. Bon phan vién NPK

7. Thé tich thung phan: 0,06 m3

8. Ngudn dong luc: May kéo 35-50 (HP)
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3.2.2. Két qua thir nghiém may tréng

két hgp bon phan

Két qua thir nghiém cua mdy trong
diéu kién thuc té san xuit duoc thé hién

trong bang:

Bang 2. Két qua thir nghiém may trong két hop bon phan

STT Tén chi tiéu (don vi) Gia tri thir nghiém | Gia tri dat yéu ciu

1 | Bérong ludng (cm) 99,4 90-110

2 | Bé rong rinh (cm) 29,4 25-35

3 Khoang céch hang (cm) 25,3 20-30
Khoang cach cay (cm):

4 | +Dai véi hanh ci 20,5 20-30
+Déi véi toi 12,4 10-25

5 S tép trén hoc, tép 1-2 1-2

6 Nang suat, ha/h 0,21 0.2

7 Luong phan bon, kg/ha 530 500-700

V& co ban, may trong két hop bén phan hanh ci, t6i dap tng duoc yéu cau dit ra ¢ dia

phuong khi phuc vu chuyén d6i vu dong.

Hinh 5. My trang két hep bon phan tei Kinh Mén, Hdai Dwong

3.3. Khau cham séc

Khau cham soc, tudi tiéu cho hanh cu,
t6i hién dugc s dung chu yéu 1a thu cong
hodc st dung tudi ranh, tudi nho giot. Tai
cac nudc phuong tiy cic xe tudi dugc thiét

ké chuyén biét v&i cong sudt 1én toi 1ha/h.

Do dic thu ciia hanh cu, t6i yéu cau tranh
tudi truc tiép v6i sé luong 16n 1én 14 cho nén
cac thiét bi duoc thiét ké tudi dudi dang
swong mu hodc thiét ké tudi thap vao gdc.
Dé tai xdy dung phuong 4n va lua chon thiét

bi cho hé théng tudi hanh cu, toi phun mua,

TAP CHi CONG NGHIEP NONG THON SO 58
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st dung voi phun véi cuong do hat mua nho
nham tranh lam x61 mon dat va anh hudng
den su phat trién ctua cdy. Hinh thtc tudi

dugc ap dung theo ché do luan phién, véi

quy mé mét lan tudi cho khu vuc dién tich
trung binh khoang 0,5 ha, va dugc van hanh

theo co ché tudi tu dong nham tiét kiém nhan

cong va nang cao hi€u qua tuoi tiéu.

Hinh 6. Hé théng twdi phun mura, curong dg hat mura cé nhé tai md hinh

3.4. Khau thu hoach

3.4.1. Nguyén |y va ciu tao may thu
hogch

Trén thé gidi hién nay, c6 2 nguyén ly
chinh dugc ap dung cho may thu hoach hanh
cu, tdi 1a nguyén ly sang rung va nguyén ly
kep nhd. Véi nguyén 1y sang rung, vu diém
13 may c6 nang suét cao, nhung nhugc diém
may c6 kinh thudc 16n, bd phan sang rung
phai c6 d6 dai nhit dinh dé loai bo dat, tap
chat dinh vao cdy hiéu qua. Diéu nay gay
mat can bang trong khi 1am viéc va phai
thém cong doan cit cay sau khi thu hoach.
Vi nguyén ly kep nhd, may c6 kha niang
lam sach t6t, mac d6 co gidi hoé cao. Tuy
nhién, dé may co thé hoat dong tot thi qua
trinh canh tac doi héi muc d§ co gidi hoa

ddng bo twong ddi cao tir 1am dat dén trong,

khoang cach hang khi trong phai du 16n.
Hién nay v6i cong nghé, thiét bi vé thiy luc
va diéu kién ty dong rit phat trién do vy
nguyén 1y kep nhd da duoc ap dung ¢ hau
hét cac may thu hoach hanh téi, ca rét tién
tién trén thé gisi hién nay.

Nhom nghién ctru da ap dung nguyén
ly kep nhd dé thiét ké, ché tao may thu hoach
hanh cu, téi theo hang khi thu hoach hang
ct, t6i thwong pham khi 1a gbc, 14 ngon méi
bat dau kho héo. Ddi véi cdy hanh cu, toi dé
lam giéng, cdy khi thu hoach da ri xubng
khong con kha ning kep nhd s& ap dung
nguyén 1y sang rung dé nghién ctru thiét ké,
ché tao may thu hoach t6i theo ludng.

a. May thu hogch hanh cu, toi theo
hang:

May thu hoach hanh cu, toi theo hang

la loai may thu hoach mét giai doan. May
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thuc hién déng thoi cac cong doan nhu: diii
pha lién két dat, nho, kep cay, cat 14, chuyén

cu sang bén d6 vao mang hung bang tai, do

cu vao thung ¢ phia sau may. Moi mdt

duong lam viéc may thu hoach dugc 04 hang

cay.

Hinh 7. M&y thu hoach hanh cu, téi theo hang

Toan bd may duoc dat trén hé thong di
dong xich cao su lién dai. May co lap dong
co Diesel, loai 50 ma luc. May co buéng lai,
trong budng 1ai c6 cac can dicu khién thiy
luc cac bo phan nhu: nhd cay, cat géc, bang
tai hirg cu va bang tai nghiéng.

b. May thu hogch hanh cu, toi theo

luéng:

May thu hoach theo luéng cé chiéu
rong 1-1.1m, vira bang mot ludng hanh, toi.
Khi hoat dong, ludi cit xoi dit 1an hanh cu
1én bd phén sang, sau do dét s& roi xuéng,
con hanh ct ndm lai trén mit sang va roi trén
mat dat, cong nhan di sau 1dy hanh cu va

budc lai.

Hinh 8. May thu hogch hanh ci, téi theo luéng
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3.4.2. Két qud thiz nghiém 02 mdu may thu hogch hanh ci, téi

Bang 3. Két qua thr nghiém méy thu hoach hanh ci, toi theo hang

STT Tén chi tiéu (don vi) Gia trj thir nghiém
1 Ti 1& cay khong nho khoi dét (%) 4,5 %
2 Ti 1€ cay roi khoi bo phan kep (%) 0,7%
3 Ti 1é cAy khong cit than (%) 2,3%

Vé co ban, may thu hoach hanh cu, téi
theo hang dap tmg duoc yéu cau ky thuat dat

ra. May thuc hién duoc chuc nang kep nhd,

cit than va dua ci vao thing trong qua trinh
thir nghiém. Mdi ludng may thuc hién duogc

04 hang, dat ning suat thuan tiy 0,25 ha/h.

Bang 4. Két qua thir nghiém may thu hoach hanh cu, toi theo ludng

STT Tén chi tiéu (don vi) Gia tri thir nghiém
1 | Tilé cAy khong nho khoi dat (%) 0,5 %
2 Ti 1& cAy méc trong bd phan sang (%) 1,5 %

3 | Tilé cay vé6i lugng dat, tap chat

Dat yéu cau

V& co ban, may thu hoach hanh ci, toi
theo ludng dap tmg dugc yéu cau ky thuat
dat ra. May thuc hién dugc chuc nang bdi
cl, sang rung loai bo tap chat va rai ci trén
bé mit ludng. May dat ning suat thuan tay
0,3 ha/h.

3.5. Khiu so ché

Sau khi thu hoach, hanh ct va téi can
dugc xtr ly sau thu hoach ding quy trinh
nham dam bao chit luong va kéo dai thoi
gian bdo quan. Hién nay cu hanh, té1 sau khi
thu hoach duoc duge lam sach dit, loai bo
cu hong, sau bénh. Hanh cu va toi dugc bd

thanh timg b6 nho hodc xép mong, sau do
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dua di phoi ning nhe tir 5-7 ngay, noi kho
thoang, tranh anh ning gay git.

Déi v6i san xudt quy mo 16n ap dung co
gi6i hoa hodc trong diéu kién thoi tiét khong
thuan loi, séy nhan tao 1a lya chon thay thé
hiéu qua, nhém nghién ctru dé xuit img dung
vao mo hinh 1 sdy san theo mé 10-20
tan/mé. Sau khi thu hoach bang may hanh ct
va toi dugc sy voi nhiét 46 38-45 do C thoi
gian sdy 12-18 tiéng sau d6 dua di bao quan
hoic sir dung trong thung quay béc vo, thai
va chién.

3.6. Hiéu qua kinh té
Dé danh gia hiéu qua kinh té ciia viéc

g dung co giGi hoa dong bo san xuat hanh
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cu, toi tai ving san xuit tap trung, nhom
nghién ctu tién hanh tinh toan tong chi phi
cua tung khau khi &p dung phuong phap
truyén théng va chi phi khi ung dung co gisi
hoa. Sau dé tién hanh so sanh két qua tinh
toan chi phi.

Qua 2 nam thur nghiém quy trinh CGH
cho ving san xuat hanh c, ti tai Cong ty
TNHH Pau tu va Phat trién nong nghiép
Diing DPat, Gia Khanh Binh Xuyén, Vinh
Phuc va HTX San xuét va kinh doanh Nong
san sach Bach Dﬁng va ho san xuét Nguyén
Vian Son xa Ninh X4, Kinh M6n Hai Duong
dat duogc két qua tot. Két qua cho théy, khi
ap dung thiét bi co giéi chuyén dung, ddi
khau trong gitip giam 6 tr/ha tuong tng voi
giam 52% chi phi, véi khau thu hoach gidm
gan 5tr/ha, twong Gmg vai giam 45% chi phi
so voi phuong phép truyén thong. Pong thoi
chi phi cong lao dong giam hon 60% qua
tinh toan so bo thoi gian hoan vén cho cac
loai may méc trong san xuit dao dong tir
3,7-3,8 nam.

VI. KET LUAN VA PE NGHI

4.1. Két luan:

San xuét hanh ct, toi cia nude ta van
con phan tan, nho 1€, chua lién két theo chudi
giita san xudt v4i ché bién tiéu thy. Cac bién
phap k¥ thuét canh tac chua dugc nghién ctru
va ap dung d(“mg bd, mic dau tu thép, su
dung phan bon thiéu khoa hoc gay lang phi
la nguyén nhén lam giadm hi¢u qua cua san
xudt hanh cu, toi. Do vay viéc xay dung

duogc quy trinh va thiét bi co giéi hoa cho san
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xudt hanh cu va toi tai ving san xut hang
hod, tap trung da dat dugc két qua budc dau.

Céc may duogc thiét ké, ché tao va da
khao nghiém, trng dung tai m6 hinh & Vinh
Phiic, Hai Duong dat cac chi tiéu dé ra vé
nang xuat, chat luong.

Str dung cac mau may may giam duoc
s6 1an may di lai trén ddng nén tiét kiém
dugc chi phi cho san xuit, nang cao niang
sudt, chat luong, giam chi phi, gia thanh san
xuét, tranh duoc cang théng cua mua vu.

4.2. Bé nghi

Cén tiép tuc nghién ciru xay dung céc
mo hinh CGH san xuat dong b cdy hanh cu,
t6i tir khau 1am dét - tréng - cham séc - thu
hoach - sdy, bao quan véi cac quy mo va diéu
kién dia hinh khac nhau,. Banh gia hi¢u qua
kinh té, tir d6 nhan rong mo hinh trén dién
rong.

HO tro, khuyén khich dau tu may moc,
thiét bi vao san xuit, tao diéu kién thanh lap
cac HTX kiéu méi, Doanh nghiép theo chudi
giita san xudt voi ché bién tiéu thy.

Pay manh coéng nghiép ché tao may,
thiét bi phuc vu CGH. Nha nudc can ¢
chinh sach khuyén khich cac cong ty co khi,
co s6 co khi dja phuong ... san xuit may moc
phuc vu nong nghiép ndi chung va co gioi
hoéa san xuat hanh ci, toi néi riéng.
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