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KHOA HOC - CONG NGHE

ANH HUGNG LAM LANH CHAN KHONG DEN SU BIEN DOI CHAT LUONG QUA VAI
(Litchi chinensis Sonn.) TRONG QUA TRINH BAO QUAN

KS.Lé Thi Hién', KS.P6 Thu Trang', ThS. Vii Thi Nga',
KS.Vii Ngoc Diing', ThS. Nguyén Manh Hiéu'

TOM TAT
Muc dich ciia nghién ciru nay déanh gia anh hiéng cia thoi gian lam lanh so bg bang chan
khéng va phwong phdp lam lanh bang ti lanh théng thwong dén sw bién doéi chdt lwong qud
vdi trong thoi gian bao quan. Tién hanh khdo sat anh hwéng ciia mirc dp sudt 6,6Kpa, thoi
gian lam lanh 25 phit, 35 phiit va 45 phit; mdu doi chieng lam lanh trong tii lanh 4°C va bdo
quan qua vai ¢ nhiét do 4°C- 5°C. Két qud chi ra rang lam mat chdn khéng 6,6Kpa trong thoi
gian 35 phiit la phwrong phép hiéu qua nhat dé kéo dai thoi han sir dung ciia qua vai sau thu
hoach vé toc dg lam mat, han ché hé hdp ciia qud va chat leong dinh dwéng va cam quan
qua vai sau 30 ngay bao quan.
T khoa: Qua vai, bdo quan, lanh chan khong, lam lanh so bo

EFFECT OF VACUUM COOLING ON CHANGES IN QUALITY OF LITCHES
(Litchi chinensis Sonn.) DURING STORAGE

ABSTRACT

The aim of this research was to evaluate the effect of pre-cooling time by vacuum and
conventional refrigeration method on the change of lychee quality during storage. Survey
the effect of pressure level 6.6Kpa, cooling time 25 minutes, 35 minutes, and 45 minutes; The
control samples were cooled in a refrigerator at 4°C and stored lychees at 4°C - 5°C. The
results indicate that vacuum cooling of 6.6 Kpa for 35 minutes is the most effective method
to prolong the shelf life of postharvest lychees in terms of cooling rate, limiting respiration
of the fruit and the quality of the fruit. Nutritional value and sensory properties of lychee
fruit after 30 days of storage.

Keywords: lychee, preservation, vacuum cooling, pre-cooling

1. PAT VAN PE

Vai thiéu (Litchi chinensis Sonn.) 1a mot
loai qua nhié¢t doi dac san cua Viét Nam voi
huong vi thom ngon va mau sic hap dan.
Tuy nhién, qua vai rat d& hu hong, thoi gian
thu hoach ngin, vo qua mat mau do twoi va
chuyén sang mau ndu trong vong 24 dén
48 gid sau khi thu hoach lam giam gia tri
thuwong mai va dugc coi la vAn dé 1on nhat
d6i v6i qua vai. Boi vay, van dé lam lanh so
bo ddi voi qua vai 1a cuc ky can thiét. Lam

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

lanh so bo giup nhiét d0 qua vai ha nhanh
chong xudng nhiét d6 mong mudn, gitp trc
ché hoat dong ho hip va trao doi chét cua
qua vai ciing nhu giam sy phat trién cia vi
sinh vat gady bénh. Hi¢n nay, vai dang chu
yéu duoc lam lanh so bd béng nudc da va
khong khi cudng birc, lam lanh bang kho
lanh. Tuy nhién cac phuong phép nay toc do
lam lanh cham hon phuong phap lam lanh so
b6 bang phuong phap chan khong. Lam lanh
chan khong la mot phuong phap lam lanh
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dua vao su bay hoi nhanh mot phén am trén
bé mat va bén trong san pham. Khi nudc bay
hoi, nd can duoc cung cép nhiét goi la an
nhiét héa hoi tir san pham hodc moi truong
xung quanh, do d6 nhiét do ctia san pham va
moi truong xung quanh gidm. Nhiét do tai
d6 nude bat dau bay hoi goi la nhiét do bio
hoa, phy thudc truc tiép vao ap suit hoi xung
quanh. O 4p suat khi quyén 1 atm, nuéc bay
hoi & 100°C, va khi ap suit giam lam nudc
bay hoi ¢ nhiét do thap hoi (4labi va cs.
2021). Lam mat chan khong 1a mot phuong
phap hiéu qua dé loai bo nhiét dong rudng
clia san pham twoi. Nhiéu nghién ciru lam
lanh chan khong da dugc thuc hi¢n cho céac
d6i twong rau qua khac nhau: hanh tay, sip
lo xanh, ca tim dai, dua chudt, ca rot, mang
tay, cai bap, Ot, cti cai, dau tay, dua hiu. Nhin
chung cac két qua déu chi ra 1am lanh chan
khong 1a mot phuong phap hiéu qua cho céac
san pham rau qua twoi. Tuy nhién, toc do
lam lanh cho cac san pham khong phai rau
an 1a va qua thip hon so véi rau an la. Céac
két qua ciing chi ra rang t6n that khdi luong
trung binh khoang 4% khi giam nhiét do tur
24°C vé& 1°C. Lam u6t san pham trude khi
lam lanh 1a mét cach giup lam giam ton that
khéi lwong. Hé thdng 1am lanh chan khong
¢6 xit hoi nudc dugce ap dung cho mot sb san
pham rau qua twoi dé lam giam ton that khdi
luong trong sudt qua trinh 1am lanh (Drum-
mond va cs. 2014) Theo tong hop ctia Duan
va cs. (2020), lam mat chan khong hi¢u qua
cho nidm va rau an 14 nhu rau xa lach, rau
bina , bong cai xanh va bip cai. cac loai rau
an la thuong c6 thé duoc lam lanh trong
vong 30 phut, giup giam thiéu ton that chat
luong sau thu hoach. Lam mat bang chan
khong gitip rau xa lach c6 thoi han stir dung
lau hon so v6&i 1am lanh trong phong va bang
gi6 cudng buc. Mdt nghién curu cua Lomeiko
va cs. (2019) cho thiy tac dong tich cuc cua
lam lanh chan khéng dén kha nang duy tri

chét luong tdt cua mot s loai anh dao trong
qua trinh bao quan.

O Viét Nam chua c6 nghién ciru nao
cong bd anh hudng ctia 1am lanh chan khong
dén chat luong qua vai sau thu hoach. Do
do6 viéc thuc hién nghién ctru anh huong cua
lam lanh chan khong dén sy bién ddi chat
lugng sinh ly, sinh héa qua vai sau thu hoach
da dugc thyc hién.

1. Dbi twong va phuong phap nghién ctiru
1.1 Poi twong nghién ciru

Qua vai thiéu (Litchi sinensis Sonn.)
duoc tr@)ng tai huyén Luc Ngan, tinh Bic
Giang. Qua vai thu hoach trong do chin
thuong mai (khoang 80-85 ngay sau dau
qua) ,mau vo qua chuyén sang dé hong 1/3-
3/4 qua. Vai nguyén li€u sau khi thu hai
tai vuon, dé nguyén canh nhung ngay vao
thung nudc da dang tan c6 nhiét do (3 — 5°C)
trong thoi gian tir 3 dén 5 phut, tiép theo dé
rdo nude va dong thung x6p voi khdi lugng
25 - 27kg/thing , van chuyén vé phong thi
nghiém B0 mon nghién clru cong nghé va
bao quan néng san thyc pham — Vién co dién
Nong nghié¢p va Cong ngh¢ sau thu hoach.
Qua vai duoc cit bo cudng, loai bo cac qua
bi non, sau bénh thdi, hong trude khi dua
vao xu ly.

1.2 Thiét bi

Céac tht nghiém dugc thuc hién bé“lng
may lam lanh chan khong dugc thiét ké dic
biét cho phong thi nghiém. Hé thong chan
khong bao gom: Bom chan khong c6 cong
suat 2,5 HP, nang suat hat: Q = 0,03m’/s =
108m*\h ; May nén lanh c6 cong suat 2. 2KW
dugc sir dung dé 4p sudt chan khong cua
thi nghiém; budng chan khong c6 dung tich
0,5m’.

Tu lanh Kich thude: 780 x 720 x 1650
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(mm) , buéng lanh dung tich 1m?; Nhiét do
budng 0 - 30°C + 1°C, RH 60 — 90%

Theo doi nhiét d6 qua bang nhiét ké tu
ghi Logtag TRED30-7 c6 thoi gian lay mau
tu dong 30s/1 1an, co thé két ndi vai may tinh
thong qua dau doc dir liéu LogTag® bang
phan mém LogTag® Analyzer., cho két qua 1a
biéu d6 1am lanh chan khong dudi dang bang
va do thi

2.3 Héa chit va vit liéu

Ché phém chlorine dang bot, ham lugng
clo 70%, san xuat va phan phdi boi cong ty
Nippon Nhat Bén, d6 tinh khiét 70%.

Acid citric: Hoa chét tinh khiét, dang
tinh thé do Trung Qudc san xuat dugc cung
cap boi Cong ty TNHH san xudt — Thuong
mai hoa chat Ctru Long.

Tai LDPE (low dentisy polyethylene)
kich cd 25x40 cm, day 30um

2.4 Phwong phap nghién ciru

2.4.1 Bo tri thi nghiém

Qua vai sau khi duoc lya chon phan

loai duoc dung trong ré nhua khéi lugng 5
kg/r6, nhiing ngp trong dd clorin ndng do
150-200ppm trong 5 phut. Sau d6 qua vai
dugc xur ly trong dung dich axit citric pH=3,0
trong 2 phat. V4t ra roi tién hanh 1am lanh
so bd. Sau khi xtr 1y, vai dugc chia ra thanh
4 cong thirc thi nghiém c6 cung khéi lwong
20 kg. Tién hanh lam lanh so b bang chan
khong duy tri & mirc ap suat 6,6Kpa trong
thoi gian 16 phut (TN 1), 26 phut (TN 2), 36
phat (TN 3) va méu dbi ching (PC) — 1am
lanh bé‘mg tu lanh thuong, nhiét do tu cai dat
4°C £ 1. Cac cong thuc thi nghiém dugc lam
lanh so bd t&i1 khi tam qua dat nhiét d§ 4°C
sau do qua vai dugc bao goi trong tui LDPE
day 30um, 2kg qua/thi kich thudc 25x40cm
. Nhiét 6 duoc do béng cich cdm nhiét ké
tu ghi Log Tag TRED 30-7 vao tam cua qua

vai v6i tan suat ldy mau 30s/ 1an. Mdi thi
nghi¢m duoc lap lai ba 1an. Theo ddi sy bién
d6i nhiét do qua trong qua trinh lam lanh.
Péanh gia chat lwong qua trong qua trinh
bao quan: Bién d6i mau sic vo qua, Ham
luong chat kho hoa tan tong s6 (TSS), ham
luong duong tong sd (TS), ham luong xit
hitu co téng s6 (%), ham luong vitamin C
(mg/100g), hao hut khdi lugng (%), chi sb
nau hoa va ty 18 bénh (diém).

2.4.2 Phuong phap phdan tich
a. Phuwong phdp ldy mdu qud twoi theo
phuwong phap TCVN 5102:1990:Rau qua
twoi — Ld'y mau
b. Theo déi su bién doi dp sudt buong lanh
chan khong
St dung dong hd do ap chan khong (0 dén
-760mmHg), gia tri ap suat budng lanh chan
khong duge hién thi trén dong hd twong tng
v6i thot gian lam lanh.

c. Theo déi sw bién doi nhiét dé tam san
pham (°C) va thoi gian lam lanh (phiit)

St dung nhiét ké tu ghi Logtag TRED30-7
c6 thoi gian 1dy mau ty dong 30s/1 1an, co
thé két ndi véi may tinh thong qua dau doc
dir liéu LogTag® bang phan mém LogTag®
Analyzer., cho két qua 13 biéu d6 lam lanh
chan khéng dudi dang bang va d6 thi.
d. Phirong phdp xdc dinh cwong dé hé hap
Cho 1kg mau vao hop nhya cé giodng
kin dung tich 5500ml. Trén nip hop c6 khoan
16 duong kinh lem ¢ gin septum. Pay kin
nap hop, do nong do khi CO, ban dau. Sau
khoang thoi gian At, do nong d6 khi CO, cuoi.
Str dung may phan tich n(:)ng do CO, Illinois
Instrument Model 6600 dé hut khi tir septum
trén nap hop va phéan tich nong d6 khi CO,
trong hop.
- Xa:w luong khi CO, thai ra trong qua trinh
ho hap theo cong thuec:

4 TAP CHi CONG NGHIEP NONG THON SO 50
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COZ) \4

100 .W.(t-t,)

Trong do R, cuong do ho hap (mlCO /kg. h)
nong do khi CO,(%) ¢ thoi diém cudi;
Yieos: nong do khi CO (%) ban dau; W: khéi
luong mau (kg); V: the tich moi truong khi

y C02

chiém chd trong binh chtra mau (ml); t, t:
thot g1an cubi va ban dau (gio).

e, Chi s6 ndu héa va bénh do vi sinh vit
Chi sb nau hoa va bénh do vi sinh vat duoc
danh gia bang cach sir dung thang do trong
Béang 2 dugc mo ta béi Khan (2012).

Piém Hién twong nau héa vé qua Hién twgng bénh do vi sinh vat
1 Vo qua khong bi nau Vo qua khong c6 bénh
2 V6 qua hoi nau 0 - 5% phan vo qua bi bénh
3 < 25% phan vo qua bi nau 5 - 10% phan v6 qua bi bénh
4 =25 - 50% phan v6 qua bj nau 10 - 25% phan v6 qua bi bénh
5 > 50 -75% phan vo qua bi nau 25 - 50% phan v6 qua bi bénh
6 > 75% phan vo qua bi nau > 50% phan vo qua bi bénh

Chi s6 nau hoa va bénh do vi sinh vat duoc
tinh theo cong thuc sau:

Chi s6 hoa nau/bénh do vsv = X (mtrc d6 hoa
nauw/mirc d6 bénh * % s6 qua bi héa nau &
muc d§ do). Trong do, chi s6 trén 3,0 duogc
danh gia 12 khong thé chip nhan dugc

1. Do tong chat ran hoa tan: bang khuc xa ké
ATAGO PAL- alpha

g. Xac dinh ham luvong axit chudn dé duwoc:
bang phuwong phap chuan d6 voi NaOH
0.1N theo TCVN 5483 -2007. Ham lugng
axit chuin do duoc tinh theo axit malic.

h. Xac dinh ham lwong vitamin C: bang
phuong phap chuan do véi 2,6 dicloro
indophenol phenolate natri (2,6- DCPIP)

i. Xac dinh ham heong dwong tong so: theo
TCVN 4594 - 88.

k. Xdc dinh ty 1é théi hong: Ty 1& thdi hong

qua: X (%) = [M2/ M1] x 100, trong d6 M1
1a tong s6 qua theo ddi, M2 1a tong sb qua
théi hong.

1. Xac dinh sw bién d6i mau sdc vo qua: bang
may do mau Chroma metter CR400. Cac
thong s6 gom L, a, b. Su bién d6i mau sic
duogc tinh bang cong thirc :

AE = \AL® + Aa® + Ab?

m. Theo déi ty 1 hao hut khoi lwong (%):
X% = (M - M1)/M*100%. X: ty 1¢ hao hut
khéi lwong (%), M: Khéi luong qua sau khi
két thuc qua trinh 1am lanh so bd, M1: khéi
lwong qua cudi cung.

3. Két qua va thao ludn

3.1. Anh huéng ciia thoi gian lam lanh
chin khong dén sy bién d6i nhiét do qua
vai trong qua trinh lam lanh

TAP CHi CONG NGHIEP NONG THON SO 50 .
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. o Nhigtdokhikét | Nhigt d§ khi
Tongt/ | T/gian . Nhiét do ban dau A A
Co on m - T/gian €0) thic qua trinh can bang ap
man | F | B giwap lanh sobo¢C) suiit (°C)
([;h it (p?l[:,l 0 (phit) | Bémit Tam | Bémit | Tim | Bémit | Tam
qua qua qui | qua qua qua
bC 12042,00 ) -) 28,140,30 | 27,940,60 | 4,340,31 | 4,5°40,25 | 4,340,26 | 4,5:0,20
TN1 251,52 | 940,53 | 161,31 | 28,1%:0,24 | 27,8+0,33 | 5,1°4042 | 6,0:40,36 | 7,1<+0,33 | 6,8°+0,42
TN2 35240,84 | 940,34 | 26°+0,80 | 282440,30 | 28,0:0,72 | 4,040,224 | 4,3%£0.06 | 5,3%+0,32 | 4,6+0,34
TN3 451,36 | 940,60 | 361,73 | 28,240,11 | 27,9440,55 | 4,040,33 | 4,04£0,12 | 5,0°:0,41 | 4,4%0,25
(Trong ciing mét hang, cdc s6 cé chir cdi giong nhau thi khéng khdc nhau & mire Y nghia
0=0,05)
Bang 3.1. Két qua sy bién doi nhiét do qua vai theo thoi gian lam lanh
30.00
25.00
~ 20.00
o
e
% 15.00
&
2
10.00
5.00
0.00
N OO NN AN OOMNMMNSN AN OOOMONSNS OSSN dn oM dwmw o MmN o
==t bm DC =t otam DC e=fe=1t bm TN1 Thoi gian (phut)
——tatam TND ===t &bm TN2 ot &tam TN2
~ tobm TN3 - totdm TN3

Hinh 3.1. Anh huéng ciia thoi gian duy tri dp sudt dén s bién doi nhiét dé tam qua vai
trong qud trinh lam lanh

Két qua thu dugc cho thiy, thi nghiém
1am lanh so bd qua vai & ap suit 6,6Kpa duy
tri trong 26 + 36 phut co toc do lam lanh
nhanh hon méiu ddi chung gip tir 2.6 — 3.4
1an va duy tri 4p sut lam lanh so bd c6 kha
nang lam giam nhiét do tim qua vai khi két
thiic qua trinh lam lanh. Nhiét d¢ tam qua
vai & cac cong thirc duy tri 4p sudt 1am lanh
6,6Kpa trong 16 phut; 26 phut va 36 phut lan
luot 14 6,0°C; 4,3°C va 4°C. Duy tri ap suat

lam lanh Ién 26 phut va 36 phut, lam giam
nhiét d§ tdm qua thém 1,67 - 2°C. Nhiét do
qua khong giam xudng khi tiép tuc theo ddi
thém sau 36 phut. Sau khi can bang ap sut,
nhi¢t do qua vai c6 xu hudng tang nhe la do
nguyén 1y truyén nhiét cua phuong phap 1am
lanh chan khong. Nhu vay, viéc duy tri ap
suit & muirc 6,6 Kpa c6 hiéu qua trong viéc
lam lanh nhanh hon so v&i phuong phap lam
lanh thong thuong.

6 TAP CHi CONG NGHIEP NONG THON SO 50
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3.2. Anh hwéng ciia lam lanh chin khong dén ty 1é hao hut khdi lwong ciia qua vai

11

[any
o

"
!

Cuéng dd hé hip (ml CO2/Kg.h)
N w D (9] [e)] ~ (o] [(e]

11 12 13 14 15

Hinh 3.2. Anh hwéng ciia cia lam lanh chan khéong dén 1y 1é hao hut khoi lwong ciia qud vdi

Qua vai 1a loai qua ho hap khong dot
bién, khong c6 thoi gian chin sau thu hoach.
Sau thu hoach va bao quan, qua trinh ho
hép trén vai van dién ra. Két qua thi nghiém
cho thdy: trong qua trinh theo doi, cudng do
hé hip cia vai tai mau ddi chimg dao dong
quanh muc 7,5+9,3 mlCO,/kg.h cao nhat
trong cac thi nghiém. Tiép den la mau qua
lam lanh chan khong duy tri 4p sut trong
16 phut c6 cudng d6 ho hap ¢ muc 7,0+8,0
mlCO,/kg.h. Hai cong thuae 1am lanh chan
khong duy tri 4p suat trong 26 phut va 36
phut c¢6 cuong d6 ho hap thap dao dong [y
muc thap 13 4,5+6,0 mlCO /kg h trong subt
qué trinh bao quan. Piéu nay phu hop vai

nghién ctru cua Zhu va cs (2018) trén d6i
tugng bap cai, toc do ho hip cua 1a bap cai
da giam xudng sau qua trinh lam lanh chan
khong va van duy tri dugc chat luong trong
qua trinh bao quan. C6 thé thdy, cuong do
ho hap ty 1 nghich vé6i thoi gian duy tri ap
sudt trong qua trinh lam lanh, thoi gian duy
tri ap suat 1am lanh cang dai thi cuong do ho
hap qua cang thap. Nhu vy, duy tri 4p suat
trong 1am lanh so bd qua vai trc ché ho hap
clia qua vai so véi mau qua duge lam lanh
bang phuong phéap thong thuong.

3.3. Anh huwéng cia lam lanh chén
khong dén ty 1& hao hut khéi lwong cia
qua vai

1

0.2 -
0.1 -
0 -

Sau lanh 5 ngay
so bd

0.9

0.8
07
E 0.6 1DC
g 0> = TNI
E 0.4~ = TN2
=03 1 = TN3

10ngay 15ngay 20ngay 25ngay 30 ngay

Hinh 3.3. Anh hwéng ciia lam lanh chan khéng dén 1y 1é hao hut khéi lwong ciia qud vai
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Sau khi lam lanh so bg, hao hut khoi
lugng cia mau PC va TN1 1a khoang 0,4%.
Tiép do 1a TN2 dat khoang 0,6%. Hao hut
khéi lugng ctia TN3 cao nhit khoang 0,8%.
Tai céc thoi diém theo ddi tiép theo, hao hut
khéi lugng mau PC va TN1 cao hon hao hut
khéi luong ciia TN2 va TN3. Sau 30 ngay
bao quan, hao hut khéi lwong thap nhat duoc
tim thdy & TN2 va TN3 la khoang 0,7 %.
Qua vai ¢ cong thirc ddi chung c6 ty 1¢ hao

hut khoi lugng cao nhat 1a khoang 0,8% sau
30 ngay bao quan. Diéu nay co thé do qua
vai 1am lanh so bd duy tri 4p sudt 6,6Kpa
trong 25 phut co6 tac dung lam giam cuong
d6 ho hap va tir d6 1am giam ty 1& hao hut
khdi luong ciia quan vai trong qua trinh bao
quan.

3.4. Anh hwong cia lam lanh chin khong
dén sy bién d6i mau sic vo6 qua trong qua
trinh bao quan cua qua vai

30

N
v

N
o

Mau sic vé qua (AE)
= [
o (6,

wi

5 ngay

10 ngay 15 ngay

20 ngay 25 ngay 30 ngay

Hinh 3.4. Anh huéng ciia lam lanh chan khéng dén ty 1é hao hut khoi lwong ciia qud vai

Mau sic cua qua vai chu yéu duoc quy
dinh boi cac anthocyanin nam 6 16p gitra cho
dén 16p trén cua vo gitra cia qua. Theo thoi
gian bao quan, vo qua vai co hién tugng nau
hoa do su oxi hoa cac hop chit polyphenol
dan dén kha nang thuong mai ciia chiing b
sut giam nghiém trong. Két qua khao sat anh
hudng cua phuong phap xi 1y lanh so b dén
sy bién doi mau sac clia vo qua duge trinh
bay & hinh 3.3. Trong 10 ngay dau bao quan
mau sic cla qua dugc 1am lanh so by ¢ mirc
ap suat 6,6Kpa duy tri trong 26 phiit (TN2)
it c6 sy bién doi so v6i qua tai thoi diém thu
hoach & d¢ tin cay 95%. Tuy nhién, v6i mau
PC va 2 mau xir 1y lanh so b duy tri ap suat
6,6 Kpa trong 16 phut va 36 phut, chi sé mau

da ting 1o rét, diéu nay dong nghia véi viée
mau sac qua bién doi theo hudng xau di. Sau
30 ngay bao quan chi s6 AE 1a 25,71 & cong
thtre d6i chimg (PC) cao nhét trong cic cong
thire thi nghi€ém, cong thirc xt Iy duy tri ap
suat lanh chan khong trong 26 phut (TN2)
c6 gid tri AE=13,21 bién doi thap nhat trong
cac cong thire con lai. Két qua nay da chimg
to duoc tic dung cta lam lanh so bo bang
chan khong trong viéc duy tri mau sic vo
qua vai trong qué trinh bao quan. Co ché cua
hién twong nay can dwoc tim hiéu ¢ nhing
nghién ctru chuyén sau hon.

3.5. Anh hwéng ciia lamlanh chin khong
dén chi s6 nau héa trong qua trinh bio
quan qua vai
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Hinh 3.5 Anh hueéng ciia lom lanh chinkhong dén chi sé ndu héa
trong qud trinh bao quan qua vai

Sau khi 1am lanh so b9, hao hut khéi
lugng ctia mau PC va TN1 1a khoang 0,4%.
Tiép d6 1a TN2 dat khoang 0,6%. Hao hut
khéi lugng ctia TN3 cao nhit khoang 0,8%.
Tai cac thoi diém theo dai tiép theo, hao hut
khoi lugng mau PC va TN1 cao hon hao hut
khéi luong cua TN2 va TN3. Sau 30 ngiy
bao quan, hao hut khdi luong thép nhét duogc
tim thay & TN2 va TN3 la khoang 0,7 %.
Qua vai & cong thuc d6i ching c6 ty 18 hao

hut khéi luong cao nhat 12 khoang 0,8% sau
30 ngay bao quan. Piéu nay co thé do qua
vai lam lanh so bd duy tri ap suat 6,6Kpa
trong 25 phut c6 tac dung lam giam cuong
d6 ho hip va tir d6 1am giam ty 1¢ hao hut
khéi lwong ciia quan vai trong qua trinh bao
quan.

3.6. Anh hwéng ciia m lanh chin khong
dén s bién ddi mau sic vé qua trong qua
trinh bao quan cua qua vai

4.5
4 /}
E 3.5
2
2 3
<§. =#-TNI
«g 2.5 /
=
e / —
1.5
1 3
5 ngay 10 ngay 15 ngay 20 ngay 25 ngay 30 ngay

Hinh 3.6 Anh hieong ciia lim lanh chin khéng dén chi sé ndu héa
trong qua trinh bao quan qua vai
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Qua vai trong qua trinh bao quan
thuong bi cac tac nhan gy bénh nhu (trimg)
con trung, (bao tur) nam moc, vi khuan c6
san trén vo qua trude thu hoach hoic ¢ thé
lay nhiém tir mdi truong bao quan, tiép tuc
phat trién 1am suy giam chat lugng. Cung
v6i hién tuong nau hoa vé qua, day la hai
nguyén nhan chinh lam giém tudi tho bao
quan va gia tr1 thuong mai cua qua vai tren
thi truong. Két qua theo ddi su phét trién
bénh do vi sinh vat trén vai trong thoi gian
bao quan duogc thé hién trén hinh 3.3. Sau 20
ngay bao quan chi s6 bénh cua cac cong thire
xtr 1y lanh so bo bang phuong phap chan
khong c6 chi sé bénh ¢ mic dudi 2 diém
(twong Gmg voi < 5% qua bi nhlem bénh).
Pén 25 ngay bao quan, chi s6 bénh ¢ hai
TN1 va TN3 ting 1én trén 2 diém; cong thirc

BC ¢6 chi sb bén trén 3 diém, cao nhat trong
cac cong thtrc thi nghiém. Sau 30 ngay bao
quan TN2 c6 chi sd bénh trén qua thap nhat
la khoang 2 diém. Co thé thay, lam lanh so
bo & ap suat 6 ,6Kpa duy tri trong 26 phit
c6 tac dung wre ché su phét trién cta vi sinh
vat trén qua vai, tir d6 lam giam chi sé bénh.
Két qua nay cé cing xu hudng véi nghién
cuucua S.Y. He va cong sy (2013) khi nhoém
nay xtr 1y qua anh dao bang phuong phap
lanh chan khong va sau d6 dugc bao quan
& 1°C va do am tuong ddi 95% trong 1 tuan
dua ra két luan: 1am lanh chan khong co6 tac
dung e ché su phat trién cta vi sinh vat do
tac dung lam ton thuong DNA, hity hoai kha
nang sinh san va cac chic nang khac cua té
bao vi sinh vat.

3.6. Anh huéng ciia 1am lanh chian khong dén sy bién d6i chit lwgng trong qua trinh bao

quan cua qua vai

Thm Chi tiéu theo doi
theodsi | TSSCBrix) | TS (%) TAC) | e
0 ngdy | Nguyén licu | 18,040,17 1438+0.17 | 1,39£0.01 | 51.35+0,93
PC 1754010 | 13,57%0.14 | 1112002 | 47.21%:1,07
S ngiy TN 1 17.820.10 | 14.11°20,11 | 1,33%+0,03 | 48,24%+0.98
TN 2 18.020,10 | 14.250,17 | 1,3540,01 | 50.56°t1,04
TN 3 17.920,10 | 14,16°20,18 | 1,34%+0,01 | 49.11"+0.84
PC 17.1°40,10 | 13.21£0,15 | 1,0940.02 | 40.25<0,10
10 ngay N1 1744010 | 13,47%£0,18 | 1,27°40,02 | 45,13°£0.84
TN 2 1774010 | 1375017 | 1,30°:0,02 | 47.951,05
TN 3 17,5%£0,10 | 13,5192021 | 1.28%40,02 | 4535°£0.97
PC 16.2%+0.1 12.2040.14 | 1,0640.01 | 38.831.04
‘ TN 1 16.7°40.1 12.59°40.13 | 1,099£0,02 | 40,15%+1.01
15 ngay
TN 2 17.3%40.1 13364011 | 125003 | 44.61t1.12
TN 3 17,0°:0.1 13.00£0.15 | 1.11°20.01 | 42.34%+1.01
PC 15.440.17 11352013 | 0.87£0.022 | 34.89°t0.93
‘ TN 1 162°20,10 | 12,12°0,15 | 1,05°40,02 | 38.59"t1.16
20 ngay
TN 2 17.040,17 | 12.98%40,13 | 1,200,02 | 41.270.89
TN 3 16,640,10 | 12,52%0,14 | 1,07°:0,01 | 40,02%£0.96
10
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Th(n Chi tiéu theo doi

heodsi| TSSCBrixy | TS (%) A | e
bC 15,0°+0,10 10,83*+0,11 0,752+0,01 28,02¢+0,93
25 ngay N1 15354010 | 11.20°40.13 | 1.0240,02 | 34.55°0.74
TN 2 16.1940,10 | 12499014 | 1.1320,02 | 39.230.90
TN 3 15,6°+0,10 11,57+0,13 1,06°+0,02 36,92°+0,76
bC 14,8*+0,10 10,52°+0,17 0,512+0,01 26,45*+0,84
30 ngay N1 15.1540.10 | 10.97°40.17 | 0.90°20,02 | 31.03°+1.10
TN 2 15.6£0.10 | 11,81:0.13 | 098002 | 37.28%40.97
TN 3 15,3*+0,10 11,40°+0,15 0,95%+0,02 34,33°+1,02

(Trong cing mot cot va cing mot thoi diém theo doi, cdc s6 ¢é chit cdi giong nhau thi khéng khdc nhau

o muec y nghia a=0,05)

Badng 3.6. Két qua anh hwéng cua lam lanh chdn khéng dén sw bién doi chat lwong
trong qud trinh bao quan qua vai

Két qua thu duoc cho thay: cac chi tiéu
chat lugng ciia qua vai c6 xu hudng giam
theo thoi gian bao quan. Nguyén nhan do
trong qua trinh bao quan, cac chét rin hoa
tan nhu duong, axit va cac san pham trao doi
chat trung gian van phai tham gia vao chu
trinh Krebs dé cung cap nang luong nhim
hoat déng song binh thuong ciia qua va sira
chira nhitng sai hong néu c6 trong té bao.
Trong khi sy tiéu hao nay khong dugce dén
bu trd lai do vai 1a loai qua ho hap thuong
bién va khong xay ra qua trinh chin sau
thu hoach. (Pinh va cong sy, 2015). Nhin
chung viéc danh gia chat lugng dugc danh
gia chung nhit théng qua tiéu chi danh gia
cham diém cam quan.

Sau 5 ngay bao quan, cac cong thuc
lam lanh so bd bang chan khong van giir
dugc chat lugng khong thay d6i nhiéu so véi
nguyén liéu ban dau. Tai cac thoi diém danh
gia tiép theo 15 ngay, 20 ngay, ... 30 ngay,
da co sy khéc biét 10 rang & muc y nghia
khi so sanh cac cong thirc voi nhau. Tai thoi
diém 30 ngay, mau ddi ching lam lanh bang
phuong phap thong thuong cho chat lwong

kém nhét véi chat lugng cam quan dat 15,8
diém. Qua vai thi nghiém duy tri ap suét &
26 phut cho chit luong qua sau bao quan
t6t nhat cac gia tri dinh dudng chinh: TSS
la 15,6°Brix, TS dat 11,81%, TA 0,24%,
vitamin C 37,28 mg/100g va cam quan cao
nhét dat 16,8 diém, qua co chét lugng cam
quan mau sac tot, vo qua mau hong do sang,
qua chic, thit qua mau tréng duc, khong bi
chay nudc, vi ngot va mui thom dac trung
clia qua vai. Hai cong thirc duy tri ap suat &
16 phut va 36 phut c6 chét luong dinh dudng
va chat luong cam quan twong tng 1a 16,2
diém va 16,5 diém thap hon so voi miu qua
vai xur 1y duy tri ap suét trong 26 phut. Diéu
nay c6 thé giai thich 1a do thoi gian lam lanh
kéo dai va duy tri 4p suat dai hon gay t6n
thuong vo qua dan téi viéc chat luong cia
TN3 kém hon so véi TN2.

Nhu vay, lam lanh so b§ & muc ap suat
6,6Kpa duy tri trong 26 phut lam ting tbc
d6 1am lanh gap 3,4 1an dong thoi cho chét
lugng cam quan sau bao quan va cac chi
tiéu sinh hoa tot hon so v&i lam lanh bang
phuong phéap thong thuong.
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1. Kétluan

Két qua nghién ctru cho thay viéc xur 1y
lanh so bd qua vai & ap suit 6,6Kpa 1am ting
tbc d6 lam lanh gip 3,4 1an so voi phuong
phap 1am lanh thong thuong, dong thoi lam
lanh so bd & ap sudt 6,6Kpa duy tri trong 26
phut sau do bao goi trong tui LDPE d¢ day
30pum va bao quan ¢ 4°C -5°C kéo dai thoi
gian sir dung qua toi 4 tuan (30 ngay), chit
luong dinh dudng t6t va chi sé nau hoa, ti
1¢ hao hut khdi lwong ty nhién, chi s6 bénh
thép.
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NGHIEN CUU THIET KE, CHE TAO MAY SAY RAU CU QUA
DA NANG CO NHO

ThS. Hoang Xudn Anh', TS. Tong Ngoc Tudn', ThS. Nguyén Hitu Hirong'

TOM TAT

May sd'y rau cu qua da nang co nho duoc thiét ké ché tao tai khoa Co Pién hoc Vién
Néng nghiép Viét Nam. Pdy la logi mdy sdy buong phéi hop hai chire ndng sdy néng va sdy
lanh déc ldp trong ciing mot mdy dwoe sir dung dé sy rau cii qua nguyén dang hodc thdi
lat. Ap dung nghién cieu Iy thuyét, thuce nghiém va két hop véi sit dung phan mém thiét ké
d6 hoa Inventor dé tinh todn thiét ké, ché tao va thir nghiém mdy sdy. Két qua nghién civu 1y
thuyét da xdc dinh dirge cdc thong sé co ban vé cau tqo. va ché do lam viéc cia mdy kich
thwée buong Say nhiét lwong va leu leong khéng khi can thlet cho qud trinh sdy. Két qud
thi nghiém khi say su hao va cai cu da xac dinh dwoc che dé sdy thich ho’p cho tufng logi va
wng VOi che do say nay thi chat lrong san pham dat yéu cau. May c6 wu diém chat lwong sdan
phdm tot, két cau gon nhe, dé gia cong ché tao, gla thanh thap phii hop.
Tw khéa: May say, rau qud, da nang, rau qua say

RESEARCH DESIGNING, MANUFACTURING DRYER MACHINE
SMALL MULTI-FUNCTIONAL FRUIT VEGETABLES

ABSTRACT

The small multi-function fruit and vegetable dryer is designed and manufactured at the
Department of Mechatronics and Electrical Engineering of Vietnam Agricultural Institute.
This is a chamber dryer that combines two independent hot and cold drying functions in the
same machine and is used to dry whole or sliced fruits and vegetables. Applying theoretical,
experimental research and combined with the use of Inventor graphic design software to
calculate, design, manufacture and test dryers. Theoretical research results have determined
the basic parameters of the structure and working mode of the machine: the size of the drying
chamber, the amount of heat and the required air flow for the drying process. Experimental
results when drying kohlrabi and radish have determined the appropriate drying mode for
each type and corresponding to this drying mode, the product quality is satisfactory. The
machine has the advantages of good product quality, compact structure, easy processing,
and low cost.
Keywords: Dryer, vegetables, multi-function, dried fruits and vegetables

I. PAT VAN PE long,... Phan 16n cac loai rau qua dugc tiéu

O Viét Nam, san phém rau qua rat da  thu trong nudc va xuét khau & dang tuoi, mot
dang va phong phu, bao gdm cac loai rau: phdn dugc dwa vao ché bién cong nghiép (dd
cai bép, cai xanh, suplo, su hao, cu cai, ca hop rau qua, nuéc qua ty nhién, nudéc qua
rot,... va cac loai qua: dua, cam, chanh leo, ¢0 dac,...), phén con lai duoc séy kho (rau
vai, nhén, chudi, xoai, mit, sau riéng, thanh qua séy nguyén dang, rau qua sﬁy ban mong,

"Hoc vién Nong nghiép Viét Nam
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rau qua sdy dang bot) Nhing nam gan day,
nhiéu loai san phdm rau qua sy dang duoc
nguoi tiu dung wa chudng boi tinh da dang,
huong vi thom ngon, dé bao quan va tién loi
trong st dung nhu: mit,chudi, nhin vai, xoai,
¢t cai, ca rét ¢6 thé & dang nguyén hodc ban
mong. Vi vay, nhu cAu tiéu thu & thi truong
trong va ngoai nudc ngay cang tang.

Pé 1am kho rau qua, o trong va ngoai
nuoc thuong dung cac loai may sy nong
nhu: may siy budng, may sy ham may say
bang tai,...v41 nhiét do vat licu say cao, cO
thé t6i 50 + 70°C, tuy theo ting loai rau qua
(Nguyén Vin Lua 2006). May sdy nong cd
vu diém:

Thoi gian sdy ngin; Ning suét cao va
chi phi dau tu ban dau thap.

Nguon ning luong sir dung da dang,
ngoai dién nang, co thé tan dung ning lugng
ctia cac hé théng khac nhu khéi thai, hoi
nude néng, hay cac ngudn nhiét tir 16 dot dau
mo, than da, rac thai....

Nhuoc diém: Vat liéu can séy khong
co yéu cAu gi dac biét vé nhiét do; San phém
sdy thuong bién mau va chat luong siy
khong cao.

Pé khic phuc nhugc diém ciia may sdy
nong, dbi véi nhirng loai rau qua dé bi bién
d6i x4u dén chat luong va mau sic khi sdy
o nhi¢t do cao, nguoi ta thuong dung may
sdy lanh nhu: may sdy chan khong, may say
bom nhiét (nhié¢t do say 0<t <50°C) va may
sdy thiang hoa (nhiét d vat liéu say t<0°C)...
Tuy nhién, cac may say lanh c¢6 nhuoc diém
cau tao kha phtic tap, chi phi dau tu thiét bi
va chi ph1 van hanh bao tri thiét bi cao. Hién
nay, say nong va siy lanh thuong dugc thyuc
hién trong hai may doc lap (Nguyén BDrc
Loi 2006). Viéc tich hop may sdy nong va
lanh trong mot khung may 1a can thiét dé co
thé sdy duoc nhiéu loai rau qua, gop phan da
dang hoa cac san pham ché bién tir rau qua va
nang cao hiéu qua dau tu may moc thiét bi.

Bai béo nay trinh bay ket qua nghién
ctru thiét ké, ché tao may sdy rau qua da
nang c¢& nho, ning suit 200 kg tuoi/mé dung
cho ho hoac lién hg gia dinh.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat li¢u nghién curu

* Su hao c6 than hinh 14 dai, cu tron va
thuong c6 vo mau tréng, xanh nhat hodc tim;
bén trong rudt thuong luén c6 mau tring
vang. Huong vi thuong tuong tuy nhu bong
cai xanh, bép cai nhung c6 thém vi ngot nhe.
Loai cu tron nay thuong dugc st dung rong
rai trong cac mon canh, salad, ndm, nhiing
cling c6 thé rang hodc xao. L4 va than ciing
¢6 thé an, thuong hoi gion.

Chon hhiing cu su hao sang mau, con
cimg chic, thang va tron lang. Néu cu su
hao con nguyén canh 14 thi nén chon loai 14
tuoi khong bi héo. Cu su hao du non hay gia
161 & gifra cang nho thi cang ngot, nhitng cu
nhiéu canh 14 & gdc hay phan vai to day thi
thuong c6 101 to va s€ nhat hon. Khong nén
mua nhitng cu xu hao qué to, n6 thuong bi
xo va khong c6 vi ngot. Nhitng cu xu hao
nhod thuong mém va dju vi hon, chic va dﬁy
du huong vi hon.

Got vo roi thai miéng con chi ¢6 do day
trung binh 9x5(mm). Chiéu dai phu thudc
vao chiéu dai cti. Ngam cac miéng thai voi
nudec mudi pha lodng. Xép vao khay nhom
duc 16 dé rao nudc va dua di say (Nguyén
Vién Lua 2003).

* Ci cai 1a cdy than thao c6 mau trang,
vi cay ndng. Co tén goi khéac 1a rau Lu Bu.
Loai nho c6 1 vai 14 dai khoang 13cm vé
dé tron dudng kinh 1én d&én 2.5cm hodc nhod
hon, d& dai dén 7cm. Cu cai phat trién phan
nhénh, 14 dai rat don gian, co6 thuy déu cbi to,
cac thuy bén nho dan. hoa c6 mau tring hay
do, ¢6 5 thuy gdm 4 thuy dai va thuy ngin.

Chon cu cai tréng loai to, rira sach, dé
nguyén vo, cat khuc khoang 5cm rdi cit soi
vira an, boép mudi. Pé khoang 30 phut cho
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ct cai thim mudi va ra b6t nude. Rira sanh
v6i nudc lanh dé réo sau d6 mang di siy
(Nguyén Vin Luya 2003).
2.2. Thiét bi do

Thiét bi chuyén dung dé khao sat moi
treong, ma hiéu thiét bi: Extch Easy ViewTM
20 - Hygro - Thermometer

Thiét bi do van tdc dong tdc nhan séy,
ma hi¢u thiét bi: Mannix inc - #DAF80PW

May do d6 4m thuc phdm ma hiéu thiét
bi: Sartorius - Ma45

Thudc kep ¢6 dd chinh xéc 1a 0,05mm
c6 thang do tir 0,05+100mm.
2.3. Phuong phap nghién ciru

Ap dung phuong phép nghién ciu ly
thuyét dé tinh toan xac dinh céc thong s6 co
ban cua qua trinh sdy nham dinh hudng ban

dau cho viéc thiét ké may sdy.

St dung phan mém thiét ké co khi
Inventor dé thiét 1ap ban v& tong thé, ban vé
cum. va ban vé& chi tiét may sy.

Ap dung phuong phap thyc nghiém dé
x4c dinh ché do séy thich hop cho mdt )
loai san pham.

2.4. Quy trinh san xuit rau qua siy

Rau cu, hoa qua sdy kho thyc chat 1a
rau, cu, qua tuoi loai bé nudc dé gitp bao
quan d& hon, gon nhe khi di chuyén, dic biét
van gitr duoc mot sd chit dinh dudng bén
trong. Sdy 1a bién phap lam giam di luong
nude trong rau ctt qua dé dat dén do kho nhat
dinh (Hoang Van Chudc 2006).

Hinh 1. Quy trinh san xut rau qua sy
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C6 rat nhidu phuong phap dé siy kho
hoa qua rau ci, tiiy vao nhu cau ma ap dung
phuong phap sy phu hO’p Nhung phé bién
hon ca la phucmg phap say lanh va say nong
cua may sdy thuc pham.

Say néng: Phuong phap st dung khi
nong dé lam kho thuc pham Nhiét tir gio
gitp tach 4m ra khoi vét sdy va mang hoi
am thoat ra bén ngoai. Phuong phép say nay
rat phd bién vi chi phi dau tu khong qua cao,
pht hop véi nhiéu doanh nghiép hay céc
co s& san xudt & moi quy mo (Hoang Vin
Chudce 2006).

Say lanh: Phuong phéap sir dung tac
nhan chinh la khong khi kho ¢ muc nhiét
thip hon so voi nhiét d6 siy thong thuong.
Do d6, nguyén liéu siy duoc say kho nhanh
chong hon vi khong khi bén trong budng
may duoc tach am, rat kho.

3. KET QUA VA THAO LUAN

3.1. Lwa chon nguyén ly va két cAu may
sdy rau cii qua da ning

3.1.1. Thiét bi sdy néng

Thiét bi say ham (hinh 2)

Ham say 1a mot trong nhitng hé thdng
sdy d6i luu pho bién nhat, sdy ham co thé sdy
lién tuc hodc ban lién tuc vdi nang suét 16n
va phuong phap t6 chirc trao doi nhiét chi
c6 thé d6i luu cudng birc, nghia 1 bét budc
phai dung quat. Cac hé thong siy ham co thé
t6 chirc cho tac nhan sdy va vat liéu sdy di
cung chiéu hodc 1a nguoc chiéu, hodc zich
zac, hdi luu hay khong héi luu tiy thude vao
muc dich thiét ké.

Hinh 2. Thiét bi siy ham

« Uu diém: Céu tao don gian, d& sir
dung cac phuong thirc khac nhau nhu say co

tuan hoan mot phan khi thai, siy c6 bd sung
nhiét trong phong sy.

« Nhuge diém: Ham séy ¢6 nhuge diém
ctia loai may sy tinh va say khong dong déu
giita cac 16p do hién tuong phéan ting khong
khi (khong khi néng c6 khéi lugng riéng bé
ndi 1én, khong khi lanh c6 khéi luong riéng
16n chim xudng).

Bang tdi sdy (hinh 3)

Hinh 3. Thiét bi sdy bang tai

Nguyén liéu can sdy dugc trai déu 1én
bé mat ludi bang tai thong qua mot thiét bi
tiép liéu co khi chuyén dung. Khi sdy, gid
néng duge thdi vao khu vuc nguyén lidu tir
trén xudng phia dudi bang tai, tao nén sy gia
nhiét ddng déu cho toan bd nguyén liéu can
sdy. Thiét bi sy phu hop cho sdy cac nguyén
liéu c6 hinh dang xac dinh, khi da lya chon
loai may sdy nay thi nguoi sir dung yén tim
vé tinh ning ciing nhu su on dinh ctia méy.

Tui sdy tuan hodn khi néng (hinh 4)

o | | . (7 T
_____ | ¢ &

Hinh 4. Tu sy tuan hoan khi néng
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1. 2 loc khi so cdp va thir cdp cho
khi vao, 3. Loc khi chiu nhiét; 4. Loc khi
trung cao cdp; 5. bo gia nhiét; 6. Tii diéu
khién; 7. Loc khi cao ccfp; 8. cac khay chira
nguyén liéu say; 9. quat hit gio
Ta say phu hop cho nhiéu loai nguyén
liéu dang dinh hinh, dang hat, dang cuc, van
hanh 6n dinh, don gian, dé& bao dudng, vé
sinh nhanh. Tu duoc trang bi loc khi vao,
loc khi ra vi v@y nguyén li¢u sy khong bi 6
nhlem chat luong sdy cao cap. Nguon nhiét
sdy co thé dung hoi hodc dién.

3.1.2. Thiét bi siy lanh

* H¢ thong sdy lanh & nhiét dg nhé hon
0°C

Hé thdng sdy thing hoa

Say thing hoa 1a qua trinh tach 4m khoi
vat liéu séy truc tiép tur trang thai ran bién
thanh trang thai hoi nho qua trinh thang hoa.
Pé tao ra qué trinh thing hoa, vt liéu sdy
dugc 1am lanh dudi diém ba thé, nghia 1a nhi
&t d6 cua vat liéu t < 0°C, ap suét tac nhan
sdy bao quanh vat P< 620 Pa (Nguyén Vin
Lua 2006). Tur d6, vat liéu say nhan duoc
nhiét lugng dé m tir trang thai ran thing
hoa thanh thé khi vao méi trudong. Nhu vay,
trong cic hé thdng sdy thang hoa phai tao
dugc chan khong trong vat liéu sdy va lam
lanh vat xubng dudi 0°C.

Uu diém: Phuong phap gan nhu bao
toan duogc chat 1u:0’ng sinh, hoa hoc cua san
pham (mau sic, mui vi, vitamin, hoat tinh,...)

Nhuoc diém: Chi phi dau tu cao, phai
dung dong thoi bom chén khong, may lanh
(dé két dong san pham va lam ngung két hoi
nudc). Hé thdng cong kénh nén van hanh
phuec tap, chi phi van hanh va bao dudng cao.

Do tinh phirc tap va khong kinh té nén
cac hé thong siy thang hoa chi dung dé sy
nhitng vat li¢u qui hiém, khong chiu dugc
nhiét do cao.

* He théng Scfy lanh o nhiét do lon hon
0'c

+ Phuong phap st dung may hut 4m
chuyén dung két hop voi may lanh

Phuong phap nay st dung may hat am

két hop v6i may lanh, dé tao ra moi truong
sdy c6 nhiét do kha thap, co thé bang hodc bé
hon nhiét d6 méi trudng tir 5 dén 15°C.

Uu diém: Ning suat hit 4&m cta phuong
phap nay kha 16n, Kha nang giir chat luong,
ham luong dinh dudng san pham ciing kha
t6t (phu thudc vao nhiét do say).

Nhuoc diém: Chi phi ddu tu ban dau kha
16n do phéi sir dung ca may hut am chuyén
dung va may lanh, Chat hiit am phai thay thé
theo dinh ki, Van hanh kha phtrc tap nén chi
phi van hanh 16n. Lép dat phuc tap, kho diéu
chinh cac thong sd dé phu hop vGicong nghe
Trong mdi truong co buyi, can dung may dé
vé sinh chat hap thu, tudi tho thiét bi giam.

Hé thdng sdy chan khong

Phuong phap siy chan khong 1a phuong
phap tao ra moi truong gan nhu chan khong
trong buong sdy, nghia 1a nhiét d6 vat lidu t

<0°C, 4p suét tac nhan siy bao quanh vat P >
610 Pa. Khi nhan dugc nhiét lugng, cac phan
tu nude trong vat li¢u sdy O thé ran s& chuyen
sang thé 1ong, sau d6 mai chuyén sang thé
hoi va di vao moi truong.

Uu diém: Phuong phap nay gitt dugc
chat lugng san pham, dam bao diéu kién vé
sinh.

Nhuoc diém: Hé théng co chi phi dau
tu 16n, van hanh phtic tap. Phuong phap say
chan khong thuong chi séy cac loai vat liéu
sdy 1a cac san pham quy, d& bién chat.

+ Phuong phép dung bom nhiét nhiét do
thap

Trong phuong phap nay, nguoi ta chi
dung mot hé thong bom nhiét dé tao ra moi
truong sdy. Nhiét do moi truong sdy co thé
diéu chinh trong gidi han kha rong tr nhiét
do xap xi moi truong dén nhiét do am, tuy
thudc yéu cau cua vat liéu say. Khac véi cac
thiét bi nhiét lanh khac, khi st dung bom
nhiét dé say kho va hut 4m thi c4 dan noéng va
dan lanh déu dugc sir dung hiru ich nén nang
suét tiéu thu & day co thé duoc tan dung dén
muc cao nhat ma nhiét do khong khi lai c6
thé chi can duy tri & mtrc nhiét do moéi trudng
hoic thap hon.
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Uu diém: Kha niang gitt mau sic, mui
vi va vitamin déu tét, tiét kiém nang luong
nho str dung cd nang lugng dan noéng va dan
lanh, hi€u qua st dung nhi¢t cao. Bao vé€ moi
truong, van hanh an toan. C6 kha niang diéu
chinh nhiét d6 tac nhan say tuy thudc vao
yéu cau va kha nang chiu nhiét cia timg loai
san pham nho thay doi cong sudt nhiét cua
dan ngung trong. Chi phi dau tu hé thong
thap hon so véi cac phuong phap sdy lanh
khac, van hanh don gian.

Nhuogc diém: Thoi gian sdy thudong kha
1au do d6 chénh phan 4p suét hoi nudc giita
vat lidu say va tac nhan say khong 16n. Phai
cO giai phap xa bang sau mdt thoi gian lam
viéc.

Qua phan tich nguyén ly va wu nhuoc
diém cua cac thiét bi say rau qua, dé thiét
thiét bi say rau qua phu hop nham tao ra san
pham sdy co chat lugng cao voi gia thanh
thiét bi thap va chi phi sdy thap, c6 thé siy
dugc nhiéu loai nong san va dé bao dudng
sira chira chiing t6i chon tu sdy c6 thé sy
néng, sdy lanh tuy theo yéu cau. (Hinh 5)

7 _l 1 2 .3

3 T St

el L L e a/

——————————————————— Khi thai

lde nhdn say -~

b/

Hinh 5. So d6 tong thé may siy rau cii qua
da nang SRQ-01
1. Bé cap nhiét; 2. Buong sdy; 3. khay sdy;
4. Cuwa; 5. Quat gio, 6. Dién troy;
7. Bé diéu khién; 8. Bom nhiét

Tu say gom 3 phan: BO cap tac nhan say,
budng |sdy, canh ctra ba bd phan nay lién két
v6i nhau bang ban 1& va khéa. Trong budng
sdy c6 cac khay chira vat liéu sdy, duoc xép
theo ting va c6 thé thay d6i duoc sb khay
sdy tly theo dang nguyén liéu say. Nguyén
lidu sdy duogc xép 1én cac khay siy rdi dugc
dua vao trong budng sdy. Piéu chinh nhiét
0, toc do gio va thoi gian siy phu hop véi
nguyén liéu can séy.

May sdy c6 2 bo phan cap tac nhén say.
Khi sdy nong str dung bd phan cip tac nhan
sdy (hinh 5a) gdm khung, quat gio, soi dot,
lu6i chia gio. Con khi siy lanh sir dung bd
phan cip tac nhan siy (hinh 5b) 14 hé théng
bom nhiét tich 4m tac nhan sdy trudc khi
vao budng sdy. Nguyén tic tach am tac nhan
sdy bang cach st dung dan lanh ctia may
lanh dé lam giam nhiét do cua tac nhan séy
dudi nhiét d6 diém swong dé hoi nudc trong
khong khi am ngung ty thanh nude va duge
1y ra ngoai. Phan tac nhan sdy sau khi tach
am dugc gia nhiét lai boi dan ndng clia may
lanh roi tiép tuc dua vao buéng se‘iy thuc hién
qua trinh séy.

3.2. Tinh toan thiét ké, ché tao mot s6 bd
phan chinh

C6 rat nhiéu loai rau qua can dugc sy
va chiing cling c6 nhirng tinh chat dic trung
khac nhau nhu do 4m ban dau, trong lugng
riéng,... Vi vy, trong tinh toan thiét ké may
séy, hanh cu dugc chon lam dai dién do no
c6 trong luong riéng 16n nhat, nén trong
cung don vi thé tich budng sdy thi khdi
luong nude can duoc 1am bay hoi cta hanh
cu lon hon ca.
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3.2.1. Tinh todn cdac thong s6 vit ligu
Thong sé thiét ké:
Do 4m ban dau cua nguyén liéu sdy 1a o, = 70%,
Do 4m cula nguyén li¢u sau khi séy la @, = 10%,
Khéi luong nguyén liéu: 200 kg,
Mai truong c6 nhiét do T, = 20°C, P9 4m twong d6i ¢ = 80%
0-0, _, 70-10 ~ 134 ke

X
-, 100 —
3.2.2. Xdc dinh cdc kich thwéc co ban ciia thiét bi
Ty trong cuia hanh cu thai 14t 1a p = 450 kg/m’
Thé tich ctia khbi nguyén liéu 200 kg la:
200 : 450 = 0,45 m’.
Chon kich thudc m01 khay sav 1a (O 8x 0,6) m va be day 16p nguyén li¢u sdy 13 0,05
m, thi thé tich mot khay sdy 14 0,024 m®. Do d6 so khay sy can la:
0,45:0,024 = 18,1
Do két cau budng sdy sd khay s& 1a che:ln va lon hon 18.1 (theo tinh toan trén), nhu
véy sb khay duogc 1y bang 20.
3.2.3. Tinh todn qud trinh sdy néng
* Trang thai khong khi bén ngoai:
to = 24°C, @, = 80%. Tir d6 ta xac dinh dugc:
Phén 4p suét bdo hoa hoi nudc Py, bang:
Pyo=exp( 12 - % )=exp( 12 - %) 0,0297 bar
Luong chira 4m d:
P 0,80 x 0.0297 .
dy=0,621 x B—‘ﬁ 0,621 x (1(_’0.80 » 0.029)7) =0,0151 kg am/kgkk
Nhiét dung riéng dan xudt Cyy:
Cax(dg) = Cpi + Cpadp= 1,004 + 1,82 x 0,0151 = 1,0315 kJ/kgkk
Entanpy:
Iy = 1,004ty + do(2500 + 1,842¢t,) = 1,004 x 20 + 0,0151( 2500 +1,842 x 24)
=62,570 kJ/kgkk
Khdi lugng riéng ctia khong khi:
745
B - Py 750 - (0,8 x 0,0294)
Po = 287(273 +1)  287x(273 + 24)
* Trang thai khong khi vao budng say: Taco: t; =80°C
Phén 4p suat bdo hoa hoi nudc Py;:
Py =exp(12 - ;L(;gzgfil) ) =exp(12 - J—LQ;‘QZ;:%O) )=0,4667 bar
Luong chtra a am d, =d,=0,0151 kg am/kgkk
Entanpy:
[,=1,004t; + d;(2500 + 1,842t;) = 1,004 x 80 + 0,0151( 2500 + 1,842 x 80)
=120,3545 kJ/kgkk

Lugng am boc hoi: W =G,

x10°=1,1375 kg/m’
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Bd, (750 x0,0151)

Do am twong doi:0,1=5 7671+ d,) = (0,4467%(0,621 + 0,0151))
Khéi luong riéng cuia khong khi trong trong budng say:
745

B - ¢,Py, 750 -(0,0417 x 0,4667)
Pk 287(273 +1,)  287x(273 + 100)
* Trang thai khong khi ra khoi bll(;il‘lg sdy
Nhié:[ do \{é dé am khong khi vao buong la t;= 80°C, ¢1= 4,17%. Chon nhiét do khi

ra khoi budng sy t,= 40°C.
(4026,42) (4026,42)
,=exp( 12 - (2355 + t )) exp( 12 - (2355 + 40)) 0,0732 bar

do=do+ Cax(do)(t; - 1) (1,0256%(80 - 40))
2= do T 13500 + 1,842ty 2500 + (1,842 x 40)
745
Bd, 750 * (0,0278)
P27p_(0.621 + dy) _ (0,0949x(0,621 + 0,0278))
745
Boop, 750 - (0.582%0.0732)

Pi™287(273 +1,) (287x( 273 + 40))

=0,0417=4,17%

x 10° ~ 0,98 kg/m’

=0,01194 + =0,0278 kg am/kgkk

=0,582 = 59%

=1,058 kg/m’
1 1 B

d,-d; ~ (0,0278 - 0,0151)

L=1x W =178,7562x 134 = 10553,33 kg = 879,45 kg/h

Tiéu hao khong khi 1y thuyét: 1= 78,7562 kgkk/kg am

L 879.45
Luu lugng tac nhan sy 1a: V = oa - 0.98 =897,8321 m*/h
L 879.45
Vip = =10356,5618 m’/h

0.5(px1 + pra)  (0,5%(0,98 + 1,058))
Tiéu hao nhiét 1y thuyét:

Qo =1( I, — Ip) = 78,76x( 120,3545 — 62,57) = 4550,84 kJ/kg am

Qo= qoW=4550,84 x 134 = 609813,02 kJh

609813.02
Qo1 = Q T =25408,8758 kJ/h = 7,058 kW

T - thoi gian sy 24h (Bui Trung Thanh 2009)
Tén that ap suat do ma sat ciia khong khi Tc do khong khi tai cac tiét dién tuong

. . , A VI SR .
ung dugc xac dinh theo cong thuc: vy = T , & day f 1a dién tich tiét di¢én tinh toan tuong

mg. Hé s6 trd luc ma sat khi khong khi chuyén dong trén bé mat vat liéu sdy duoc lay
theo kinh nghiém A =0.5.
Ton thét ap suét do ma 2sét cua khong khi chuyén dong trén bé mit vat liéu 1a
L . .
Au=hig py N/m? & day: L chidudaixép vitligu, L =L,

p— kbéi lugng riéng cua khong khi trong budng say
w — toc d§ cua khong khi trong buong say
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o , , W’
Ton that ap suat cuc bd dugce xac dinh theo cong thuc: Ap, = Z&.p.T , N/m’

25 téng cac hé so tro luc cuc bo.
Két qua ta duoc tong ton that ap suét thuc t& Ap = 20 N/m?.

Dic _ 1.2 _ 5
APAP05(p + pra)) 20 (0,5(0,98 + 1,058)) 27 N/m.

Véi luu lwgng V = 811,89 m’/h va Ap,, = 23.57 N/m” ta chon quat Quat Thong Gi6
KVF — 1845 cua hang Dasin (Pai Loan).
3.2.4. Tinh todn qud trinh sdy lanh

+ Xac dinh thong $6 ctia cdc diém niit trén do thi qud trinh say

Qua trinh say ly thuyet duoc trinh bay trén gian d6 I-d nhu sau:

di=d: ds=ds d, ke/ke s

Hinh 6. B thi I-d ché do séy hdi Iru hoan toan

1-2: Qua trinh gia nhiét tdc nhan sdy dén nhiét do sdy. Diém (2) 1a trang thai khong khi nong trude

khi vao budng séy.

2-3: Qua trinh sdy dang Entanpy (I, = I5), tdc nhan sdy c6 am do thap dugc thdi qua vat liu sdy s&

nhan 4m thoat ra tir vat liéu va mang ra khoi budng sdy.

3-4: Qua trinh lam lanh tac nhan sdy dén nhiét 46 dong suong. Piém (3) 1a trang thai khong khi
sau khi di qua budng sdy duoc hdi luu hoan toan, diém (4) trang thai khong khi trong thiét bi bay hoi, luc

bét dau giam am.

4-1: Qué trinh tach 4m. Diém (1) 1a trang thai khong khi cudi giai doan tich 4m.

* Piem 0: Trang thai khong khi moi truong

Nhiét do t;= 24°C duoc chon theo nhiét do trung binh cia khu vgc Thanh phé Ha

Noi. Do am tuong dbi ¢, = 80%.
* Phan ap suat hoi bao hoa cta nudc

=exp| 12— 4026,42 1 _ exp| 12— 4026,42 ) 0,0297 bar
235,5+1, 2355+ 24

P

b0

* Po chira am ciia khong khi
P
d, = 0,612 _ ¢ 621, 08500297 _ 015100 katk
> — 0., 1-0,8x0,0297
Lay P, =1 bar.

* Entanpy ctia khong khi am
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Iy = 1,0048.ty + do(2500 +1,842.t,)
=1,0048.24 + 0,0151(2500 + 1,842.24)= 62,85 kl/kg.kk

* Tir cac thong s6 nhiét d6 va do am khong khi ngoai troi, sir dung do thi I-d ta xac
dinh duoc nhiét do diém suwong ts =23,5°C (Tir diém O (24°C, 80%) déng dudng d= const
cat duong ¢=100%, ta xac dinh dugc t,)

Diém 1: Trang thdi tac nhdn sdy sau dan lanh

*Nhiét do: t; = 10°C

*Po am tuong ddi vi tac nhan sdy dén dan lanh ngung tu 4m nén tic nhan siy ¢
trang thai bao hoa nén chon ¢; = 100%.

* Phén 4p suat bdo hoa

4026,42 4026,42
j =exX (12 -

272 20,0123 bar
235,5+1, 235,5+10

B, = exp[lZ—

*Po chira am cua khong khi
d, =0,621 PF 0,601 1002 077 ke / kgh
P, —¢.B, 1-1.0,0123
* Entanpi Thay cac thong s6 cua diém 1 vao cong thirc ta co:
=1,0048.t, +d,(2500 +1,842.t))
= 1,0048.10 +0,0077.(2500 + 1,842.10) = 29,60 kJ/kgkk
Diém 2: Trang thdi tdc nhdn sdy sau dan néng
* Nhiétdo: t, = =35°C (Nhiét d6 cai dat trong qua trinh séy)

* Phan ap suét bao hoa

—oxp| 12— 202642 | (12— 202642 1 0558 par
235,541, 235,5+35

P

b

* Py chira Am
Do qua trinh 1-2 1 qu4 trinh gia nhiét tic nhan sdy thong qua dan néng cua
bom nhi¢tnén : d, =d, =0,0077 kg/kgkk
*Entanpy :
I,=1,0048.t, +d,(2500 +1,842.t,)
=1,0048.35 + 0,0077.(2500 + 1,842.35)
= 55,08 klJ/kgkk
* P am khong khi
o= Pdy 100077 e
(0,621+d,)P, 1.0,621-0,0077)
biém 3: Trang thai tac nhan say sau khi ra khoi buong sdy
Qua trinh sdy dang Entanpy (I, = I) va chon nhiét d6, 4m dau ra cta tac nhan sdy sau
khi ra khoi buong sdy 1a t; = 30°C, @;=25 %.
*P0o chira am

1, -1,0048.¢ - .
i s _55,08-1,004830 00 P
2500+1,8424, 2500+ 30.1,842

Diém 4: Trang thdi tdc nhdn sdy ¢ diém dong swrong
* PO am: @= 100%.
*Po chia am: d, = d; = 0,0089 kg/kgkk
*Phan 4p suét bdo hoa
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p - hds __ 10008 h1a1par

"0,621+d,).p, (0,621+0,0089).1

*Nh1et dA M , :M_235’5:12,100C
~InP, 12-1n0,0141

* Entanpi:

L= 1,0048.t, + d,(2500 +1,842.1,)

=1,0048.12,10 + 0,0089(2500 + 1,842.12,10)

= 34,60 kJ/kgkk

Luwong khéng khi khé can thiét dé lam bay hoi 1 kg am

1

l g
’ d3 _dz

~0,0089—0,0077

= 833,33 kgkk/kg am
* Luu luong khong khi kho tudn hoan trong qué trinh siy
L= W.l,=134x833,33
=111666,22 kgkk/mé
Nhiét long dan néng cung cdp cho qud trinh sdy dé lam bay hoi 1 kg am

_L—1, _ 34,60-29,60
A d,—d, 0,0089-0,0077
= 4166,67 kJ/kg am

*Nhiét lvong dan nong cung cap dé siy 1 mé

Qi = W.qu = 134x4166,67 = 558333,78 kJ
*Nang lugng tiéu hao cho qua trinh say
0., = Q/f :wzs’m kW
T 28x3600

* Luong 4am ngung tu

Ady=d; —d, = 0,0089 — 0,0077 = 0,0012 kg 4m
Luwong nhiét thu dwoc tir ngung tu 1kg am

Qi 1t
* Luogng nhiét dan lanh thu duoc

Qll It —

3.2.4. Két qua tinh todn thiét ké, lia chon
mot sé b phdn chinh cua bom nhiét

Sor d6 nguyén Iy, chu trinh lam viéc

Hoi méi chat sau khi ra khoi thiét bi
bay hoi dugc dua vao thiét bi hoi nhiét, nhan
nhiét dang 4p cua 16ng cao ap tré thanh hoi
qua nhiét 1°. Hoi qua nhiét nay duoc hut vé
may nén va dugc nén doan nhiét trong may

=1o.(Is — I,) = 833,33x(34,60 — 29,60) = 4166,65 kJ/kg 4m

= W.qui = 134x4166,65= 558331,1 kJ
* Cong suat dan lanh cua qua trinh sy

nén t tr ap suét bay hoi P 1én ap su at ngung
tu p,. Hoi cao ap 2 di vao thiét bi ngung tuy,
nha nhiét dang ap cho tic nhan sdy, ngung
tu thanh 16ng s6i 3. Sau do, long cao ap 3 di
vao thiét bi hoi nhiét, nha nhiét déng ap cho
hoi ha 4p tr¢ thanh long chua so6i 3°. Long
3’ di vao van tiét luu giam ap suat Xuéng ap
suit bay hoi P, (diém 4) roi di vao thiét bi
bay hoi nhan nhiét (Tran Vian Pht 2004).
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Hinh 7. So d6 nguyén Iy va chu trinh lam viéc ctia bom nhiét
MN: May nén; TL: Tiét Luu; BH: Bay hoi; HN: Hoi nhié¢t; NT: Ngung tu

1-1” - Qué nhiét hoi moi chat trong thiét bi
hdi nhiét
1°-2 - Nén doan nhiét hoi moi chét tir P, dén
by
2-3 - Lam mat va ngung tu ding ap ding
nhiét trong thiét bi ngung tu
3-3’ - Qué4 lanh 16ng cao ap trong thiét bi hoi
nhiét
3°-4 - Qua trinh tiét luu dang Entanpi
4-1 - Qué trinh bay hoi déng 4p dang nhiét
trong thiét bi bay hoi
Dan ngung tu
Ta chon loai dan ngung glal nhiét bang
khong khl d6i luu cuorng burc. Cau tao gdm
mot dan dng trao d6i nhiét bang thép hoic
6ng dong c6 canh nhém hodc sit bén ngoai,
budc canh nam trong khoang 3 — 10 mm.
Sau khi tinh toan ta dugc cac thong sd
cua dan ngimg ty nhu sau:

S6 & ong trong dan: n= 32 dng, chon so
ong trén mdi hang 1a m = 8 4ng ta s& ¢6 sd
hang dng trong dan ngung la: z = n/m = 4

* Kich thudc cua dan

Chiéu rong dan: B= 0,136 m

Chiéu cao dan: H= 0,306 m

Chiéu dai cia dan L=0,5m
Dan bay hoi

Dan bay hoi ¢ day co tac dung lam
lanh khong khi nén ta chon loai dan bay hoi
lam lanh khong khi ddi luu cudng bic. Do
lam lanh khong khi dén diém swong nén dan

bay hoi c6 mang hing

Sau khi tinh toan ta dugc cac thong sb
ctia dan bay hoi nhu sau (Tran Thanh Ky
2006):

Sb dng n=36 dng, chon sb éng trén
modi hang 1a m = 9 6ng ta s& ¢ s hang dng
trong dan bay hoi la: z=n/m =4.

* Kich thudc cua dan

Chiéu rong dan B==0,144 m

Chiéu cao dan H= 0,324 m

Chiéu dai ctia dan d3 chon L=0,5 m

Tinh chon may nén lanh

May nén lanh 1a b phan quan trong
nhit cia cac hé thong lanh nén hoi. May nén
co nhiém vu :

* Lién tuc hut hoi sinh ra & thiét bi bay
hoi.

~ * Duy tri 4p suat P, va nhiét d¢ t, can
thiet.

* Nén hoi 1én 4p sudt cao twong tmg
voi moi truong lam mat, nude hodc khong
khi, déy vao thiét bi ngung tu.

* Pua 16ng qua van tiét luu tro vé thiét
bi bay hoi, thuc hién qua trinh tuin hoan kin
clia mdi chét lanh trong hé thong gan lién véi
viéc thu hdi nhiét & moi truong lanh va thai
nhi¢t @ moéi trudng nong.

Tinh toan va chon may nén pittong cta
hang COPELAND CR-KQ-PFZ Series - My
ta chon may nén c6 thong sb sau (Pham Vin
Tuy 2005):

24 TAP CHi CONG NGHIEP NONG THON SO 50



KHOA HOC - CONG NGHE

Ky hi¢u: CR18KQ-PFZ-280BM
Q. 2,5 HP
S6 xi lanh: 1
Pién ngudn: 220V/1Ph/50Hz
Duong kinh pittong: 42 mm
Sb vong quay: 48 vg/s
Chon quat (Nguyén Vin May 2005)
Cong sut dong co: N o kKN=
1,1.0,4=0,44 kW (k=1,1 theo)

Chon loai quat huong truc FANTECH

c6 mi s6 APCRO502AA10/10 c6 thong sb
sau.

* Puong kich canh 500 mm

* Toc do 48 vong/s

* 86 canh 10

* Luu lugng 0,07 m3/s

* Ap suit 2383 Pa

* Cong suat 0,22 kW

Hinh 8. Ban thiét ké tong thé

thing say / hdp dién

-
<} ——nhip gia nhiét

Hinh 9. Anh méy siy SRQ-01 sau khi ché
tao

3.5. Thi nghiém siy mét s6 ci qua
3.5.1. Thi nghi¢m sdy Su hao
Chuén bi:
Hinh 10. Su hao thai’i trén khay trude khi

Ché do séy:

Nhiét do dau tién 1a 80 — 85°C trong 1
— 2 gid dé diét enzim trong su hao. Sau d6 ha
xubng 70 — 75°C cho dén hét giai doan van
tdc say khong d6i. Khi d6 am ctia Su hao con
lai 30 — 40% thi giam nhiét do tac nhan sy
xuéng 55 — 60°C cho dén khi két thuc

Hlnh 11. Su hao sau kh1 say

Qua thi nghiém xac dinh duoc ché do
sdy thich hop véi su hao: siy & nhiét do 85°C
trong thoi gian 1 gid sau d6 gidm nhiét do
sdy xudng 70°C trong 4 gio, giam tiép nhiét
d6 xudng 55°C trong 5 gio. Su hao sau khi
sdy c6 mau vang, sang tw nhién, dai, dan
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hoi, ¢6 mui thom rd va tu nhién, vi dic trung
ctia su hio say.
3.3.2. Thi nghig¢m sdy cii cdi

Chudn bi:

Hinh 11: Cu céi thai trude khi siy.

Ché dj say

+ Rai déu phan cu cai da chuan bi 1én
céc khay cho vao may sdy. Sau do, chinh
nhiét do phu hop cho cu cai 1a tor 40°C —
50°C. Thoi gian sy tir 6 — 8 gio tuy thudc
vao do day hay mong cia miéng cu cai.

+ Khi sdy xong cho vao tai nylon bao
quan, dung dan. Cu cai say kho dam bao vé
sinh va khong so cho hoa chat chéng mdc.

Hinh 12. Cu cai sau khi sdy
Thi nghiém chon duogc ché do séy phu
hop khi sdy ct cai: Nhiét d6 say 40°C trong
8 gid. Cu cai sau khi sdy c6 d6 dai, dan hdi
t6t, mau vang nhat, sang tu nhién, mui thom,

vi dic trung rd cta cil cai say.
4. KET LUAN VA KIEN NGHI
4.1. Két luan

D4 tinh toan, thiét ké ché tao dugc may
sdy rau qua c&d nho, ning suat 150- 200 kg
tuoi/mé. Pay 1a may sdy da niang, co thé sdy
dugc nhiéu loai rau qua véi san pham say
nguyén dang hoc thai lat va co thé thuc hién
ché d6 siy nong hodc say lanh (khi can thiét)
tuy thudc vao loai rau qua dua vao siy.

Két qua nghién ctru thuc nghiém dai
chon dugc ché do say thich hop cho siy cu
su hao va cu cai. Bé siy cii su hao trong 1 gid
dau sdy o nhiét do 85°C, sau d6 giam nhiét
do say xubng 70°C trong 4 gid, giam tiép
nhiét do xudng 55°C trong 5 gid. San pham
sau khi séy c6 mau vang, sang tu nhién, dai,
dan hoi, c6 mui thom rd va tu nhién, vi dic
trung cla su hao séy.

Ché do khi say cu cai: Nhiét do sy
40°C, thoi gian say 8 gio. Cu cai sau khi say
c6 do dai, dan hoi tot, mau vang nhat, sang
tu nhién, mui thom, vi dac trung rd cua cu
cai sdy.

4.2. Kién nghi

Tiép tuc nghién ciru thyc nghiém siy
sdy lanh mot s loai rau qua nham hoan
thién thiét ké va ché tao may phuc vu san
Xudt.
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NGHIEN CUU XAY DUNG BLE BEACONS UNG DUNG CHi BUGNG TRONG NHA

TS. Nguyén Thi Hién', SV, P6 Minh Pirc’

TOM TAT

Bai viét gidi thiéu viéc xdy dwng cdc thiét bi dan dwong duwa trén céng nghé bluetooth
nang lwong thap (BLE beacons) iing dung trong cdc hé thong dinh vi trong nha. BLE bea-
cons s dung chip ESP32 phdt cdc g6i tin hiéu theo khung truyén Eddystone URL vao
khodng khong gian ma nguoi dimg can dinh vi va dan hieéng. Tin hiéu phdt ra dwoc phan
mém g dung chay trén thiét bi thong minh ciia nguoi ding doc. Cén cit vao cuong dé cia
tin hiéu nhan duwoc, hé théng c6 thé wée lwong vi tri cua nguoi dung, tir do dwa ra cac chi
dan vé huéng va dwong di (trong nha) cho phit hop. M6 hinh xdy dung gom 4 beacons (4
nut), ddac trung cho 4 gian hang/vi tri trong khu trung tam thwong mqi, nha ga, bénh viéen, ...
voi khoang cach gitta cac gian hang la 8m va chiéu dai cdc gian hang la 8m. Két qua khdo
nghiém cho thdy cdc mit c¢é thé giao tiép véi thiét bi théng minh trong khodng cdch 8m, tin
hiéu dam bao khéng bi nhiéu khi d6 day birc twong nhé hon 10cm.

Tiwr khoa: Beacon, BLE, dinh vi

A STUDY ON BUILDING BLE BEACONS FOR INDOOR DIRECTION
APPLICATIONS
ABSTRACT

This paper introduces a construction of low-energy bluetooth beacons (BLE beacons)
used in indoor positioning systems. ESP32-based BLE beacons are programmed to emit
signal packets into the positioning space with Eddystone URL protocol. The emitted signal
is detected by the application software running on the user’s smart device. Based on the
strength of the received signal, the application can estimate the user's location, thereby
giving the guidance of directions (indoor) accordingly. The building model consists of 4
beacons (4 nodes) representing 4 stores/locations in the commercial center, train station,
hospital, etc., with a distance of 8 meters between them and the stores depth is 8 meters.
The test results show that the BLE beacons can communicate with smart devices within a
distance of 8 meters, the received signal is guaranteed not to be interfered when the wall
thickness is less than 10cm.

Keywords: Beacon, BLE, positioning

I. PAT VAN PE ngdy cang cd cdu trac phuc tap voi nhiéu
phong, gian hang, ... nham tich hop dugc
nhiéu dich vu bén trong mét tda nha. Do vay
viéc xac dinh vi tri va hudng di trong cac toa

Ngay nay voi sy phat trién nhanh
chong cua nganh dich vu thuong mai, cac
trung tam thuong mai, cac toa nha cao tang

1Khoa Co — Dién, Hoc vién Nong nghiép Viét Nam
2 Sinh vién, Hoc vién Nong nghiép Viét Nam
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nha 1a van dé khé khan, can duoc giai quyét.
Phuong phap dinh vi va chi dudong bang hé
théng dinh vi toan cau - GPS (Global Posi-
tioning System) str dung song vé tinh da rat
thanh cong trong viéc dinh vi va chi duong
ngoai tro1 voi do chinh xac cao, nhung cong
nghé nay lai c6 mat han ché khi sir dung
trong moi truong trong nha do do chinh xac
thép va sy suy gidm tin hi¢u manh (Pham
Thanh Nam, 2019; P4 Hai Son & cs., 2019).
Vi vay, da co nhleu cong nghé duoc nghlen
ctru va phat trién nham giai quyét van dé
dinh vi trong moéi truong trong nha IPS
(Indoor Positioning System). Mot s6 cong
nghé c6 thé ké dén nhu: dinh vi bang song
Wifi, Bluetooth, dinh vi bﬁng van tay, dinh
vi bang soéng am, cam bién budc chan, ...
trong do cong nghe Bluetooth 1a cong nghé
truyen song tan sb 2. 4GHZ tam gan, rat phu
hop dé dinh vi va truyén tin trong pham vi
hep. Sau nhiéu cai tién khong ngimg, cong
nghé Bluetooth dd phat trién dé thich hop
hon cho cac ung dung trong nha va dién
hinh 1a phién ban Bluetooth méi - Bluetooth
nang lugng thip (Bluetooth Low Energy -
BLE). BLE cho phép truyén tin xa hon, toc
d6 truyén tin 16n, va dic biét 1a tiét kiém
nang lugong (Pham Thanh Nam, 2019). Bén
canh do, su phat trién cta cac thiét bi cam
tay thong minh, dac bié¢t 1a dién thoai thong
minh véi kha nang nhan tin hi¢u Bluetooth
hta hen mang dén mot giai phap hiéu qua
cho vi¢c dinh vi trong nha.

Hé théng dinh vi IPS bﬁng cong ngh¢
BLE bao gom thiét bi dan duong BLE
(beacon, dén hiéu) va phan mém tng dung
chay trén thiét bi di dong ctia ngudi dung.
Thiét bi dan duong s& dinh ky phat tin hiéu
quang ba vao khoang khong gian dinh vi va
thiét bi di dong cua ngudi dung s& thu cac
tin hi¢u nay, sau d6 phan tich di li¢u dé udc
lwong vi tri trong dbi ciia ngudi ding, tir d6
dua ra cac chi dan vé hudéng va duong di cho

phu hop.

Pa c6 nhiéu nghién ctru ca trong va
ngoai nudc nghién ctru vé chi dudng trong
nha sir dung BLE. Tac gia Pham Thanh Nam
da dé xuat mot phuong phap dé nang cao do
chinh xac dinh vi trong nha st dung thiét bi
dan duong BLE. Bang cach sir dung nhiéu
thiét bi dan duong dit tai cung mot vi tri
(thay vi mot thiét bi tai mdi goc trong mit
phang dinh vi), hé théng ludn dat duogc do
on dinh cua tin hiéu RSSI (Received Signal
Strength Indicator — chi sé d6 16n cua tin
hiéu nhan duoc) nén dat dugc do chinh xac
cao (Pham Thanh Nam, 2019). Nghién ctru
cua Trinh A. V. T & cs. (2020) xay dung hé
thong dinh vi trong nha bang iBeacon (mot
chuan cong nghé cta Apple), cam bién trén
dién thoai thong minh va tinh todn khoang
cach dya trén thuét toan diéu chinh vj tri.
O nghién ctru nay, nhom tac gia sir dung
phuong phap dinh vi tu tri PDR (Pedestrian
Dead Reckoning - udc luong vi tri theo
budc chan) va 1ay ddu véan tay. Nghién ctru
str dung b loc Kalman dé loc nhiéu tin hiéu,
ngoai ra nghién ctru con dua thém thuat toan
hiéu chinh Vl tri dua trén khodng cach. Ung
dung chay tot trén iphone v&i mic sai sb
trung binh 1a 0,63m.

Trong nghién curu cua Zhuang Y. & cs.
(2016), cac tac gia da dé xuét thuat toan sir
dung két hop mé hinh hoi quy da thic tach
kénh PRM (Polynomial Regression Model),
dau van tay FP (Fingerprinting), phat hién
ngoai 1€ va bd loc Kalman mé rong (EKF —
Extended Kalman Filtering) cho dién thoai
thong minh cho dinh vi IPS stt dung BLE
beacons. Hé théng st dung FP va PRM dé
udc tinh vi tri cia muc tiéu va khoang cach
tr muc tiéu dén cac BLE beacon. Co ché
phat hién ngoai 1¢ hai cip va b loc EKF
dugc st dung dé ting tinh bén vimg va
nang cao d6 chinh xac cta hé thong. Nghién
ciru cua Handojo A. & cs. (2020) su dung
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BLE beacon dé chi dudng cho cac du khach
trong vién bao tang Trowulan ¢ thanh ph
Mojokerto, Pong Java, Indonesia. Bao tang
gdm 3 phong voi dién tich 1an luot 1a 5m x
12m, 17m x 12m, va 21m x 21m. Hé thong
dat nhiéu beacon tai mdi phong dé phat hién
su di chuyén cia khach tham quan va xac
dinh thoi gian ho danh cho mdi dia diém.
Tong s6 BLE beacon str dung cho nghién
clru 14 25 nat va dir liéu vé toa do vi tri clia
chung duogc ghi lai trén mot mady chu. Nghién
ctru ciing xay dung tmg dung dé nguoi quan
1y bao tang mo phong pham vi phu séng cua
mdi dén hiéu. Piéu nay gitip ngudi quan
Iy tim duoc vi tri thich hop cho beacon dé
bao phu tit ca cac khu vuc trong béo tang.
Hé thdng c6 sai sb khoang cach trung binh
khoang 140 cm.

Nhu vdy, c¢6 thé thay viéc tng dung
cong nghé BLE trong dinh vi trong nha da
dugc quan tAm nghién ctru, phét trién trong
thoi gian gan day va di dat dugc nhimg két
qua nhat dinh. Vi mong mudn tiép can
cong nghé BLE va phat trién cho nhiing ing
dung trong cac thiét bi tu hanh sir dung trong
ndéng nghiép, bai viét gioi thidu viéc xay

dung beacon theo khung truyén Eddystone
sir dung chip ESP32 d¢ lap trinh va phat ra
cac goi tin hiéu dung vao vi¢c dinh vi va chi
duong trong nha. Di liéu phat ra dugc phan
mém g dung chay trén thiét bi thong minh
doc va do cuong do tin hiéu song két hop
v6i tén thiét bi dé xac dinh vi tri cua ngudi
dung. M6 hinh xay dung gdm 4 thiét bi dan
duong BLE, dac trung cho 4 gian hang/vi
tri trong khu trung tam thuong mai, nha ga,
bénh vién, ... voi khoang cach gitra cac gian
hang 12 8m va chiéu dai cac gian hang la 8m.

2. VAT LIEU VA PHUONG PHAP

2.1. ESP32 DOIT Devkit V1

ESP32 DOIT Devkit V1 la board kit
phat trién boi DOIT (Digital Opportunity
Investment Trust), c6 module diéu khién
trung tam 1a ESP WROOM 32. Board dua
trén nén tang ESP32, hd tro cac két ndi Wifl,
Bluetooth va céac ché do hoat dong sir dung
nang luong thap. Trong nghién ctru, ESP32
DOIT Devkit V1 dugc st dung lam cac thiét
bi didn duong. Thong sb ky thuat cua chip
duogc thé hién ¢ bang 1.

Bang 1. Thong s6 ky thuit ciia ESP32 DOIT Devkit V1

Chip Dual-Core 32 bit (ESP WROOM 32)
bién ap logic 3,3V

GPIO 30

Flash Memory 4MB

SRAM 520kB

Clock Speed 240MHz

Wifi 802.11b/g/n Wi-Fi transceiver
Bluetooth Bluetooth 4.2/BLE

Nguén dién (khuyén dung) 5V (cong USB hoic chin VIN)

2.2. Eddystone [7]

Eddystone la mot phuong phap phat dir
liéu BLE tur cac beacon dugc Google tao
ra nam 2015, c6 ma nguén m¢ va da dang,
c6 kha nang twong thich v&i ca nén tang

Android va i0OS. Eddystone c6 thé phat bén
loai dir li€u, dugc mo ta bdi ba khung chinh:

- Eddystone-URL: dung dé phat cac dja
chi URL. Vi goi tin nay, thiét bi thong minh
s€ mé trang ma khong can cai rng dung. Cac
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dir liéu trong g6i bao gom:

+ Tx Power: Cuong dd cua tin hi¢u tai
vi tri cach beacon 0 mét. Cac tng dung di
kém c6 thé sir dung tham sb nay nhu mot
thong tin co ban dé wdc lugng khoang cach
tir san pham (c6 beacons di kém) dén thiét bi
di dong chay ung dung.

+ URL: duong link dan dén trang web
quang cdo, thong bao cac chuong trinh
khuyén mai cua cac gian hang.

- Eddystone-TLM: C6 thé st dung dé
do tr xa (nhan tin hi¢u tir cac cam bién dé
kich hoat cac hoat dong khac nhau).

- Eddystone-UID: Phat ID bao hiéu
(kich hoat thong bao hoac ung dung).

3. KET QUA VA THAO LUAN
3.1. Kién triic hé thong

Mo hinh xay dung gém 4 thiét bi dan
duong BLE (BLE beacon), dac trung cho 4
gian hang/vi tri trong khu trung tdm thuong
mai, nha ga, bénh vién, ... va phén mém ung
dung chay trén thiét bi di dong cta ngudi
dung. Thiét bi BLE beacon s& dinh ky phat
tin hi€u quang ba vao khoang khong gian
dinh vi va thiét bj di dong cua nguoi dung
s€ thu cac tin hiéu nay. Can clt vao cuong do
cua tin hiéu thu duoc, g dung (trén thiét bi
di dong) s& udc luong khoang cach dén cac
BLE beacon. V&1 toa d0 cho trudc cia BLE
beacon, vi tri nguoi dung dugc xac dinh, tur
d6 c6 thé dua ra cac chi din vé hudéng va
duong di.

Kién tric mo hinh hé thong duge mo ta
trong hinh 1, khoang cach gitra cac beacon
la 8m, va ching dugc treo & do cao 1,2m
so vOi mit san. Mi BLE beacon 13 mot bo
mach SoC ESP32 DOIT Devkit V1, duoc
tich hop bo xtr 1y cong suit thip va co kha
ning tiét kiém ning lugng. Cac beacon duoc
cap ngudn pin Lithium 3,7V; 110mAh. Hinh
anh thuc té cta beacon thé hién & hinh 2.

1

ni

- 50

Beacon 2 con
8m E 8m 8m

Hinh 1. Kién tric mé hinh hé thong dinh
vi xay dung

O day, cac nit dugc phat trién theo khu-
ng truyén dir licu Eddystone URL, day la
phuong thirc beacon dung dé phat cac dia
chi URL, c6 mi ngudén mo va da dang, phod
bién nhét do Google phat trién ndm 2015, co
thé sir dung trén ca nén tang iOS va Android

[7].

Hinh 2. Hinh anh beacon

3.2. Luvu dd thuit toin truyén géi tin
Eddystone URL

Khi chuong trinh chay, ESP32 c4p phat bo
nhé d€ luu tri di liéu bén trong Chip. Khi
lap trinh, cic bién sé dugc khai tao va luu
giti trong bd nhd, cac dii liéu dugc sap xép
theo dinh dang Eddystone - URL, tao ra cac
gdi dii liéu quang cdo. Bién ki€u mang (cac
ky tu) eddystone_url_suffix_subs luu trit
duong link URL véi eddystone_url_suffix_
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subs[i] la phén tt thi i trong chudi ki tu. Gia
tri NULL la gia tri két thuc ctia mot chudi ki
ty. Khi hé thong duyét day du cac phan tu
cuia mang (eddystone_url_suffix_subs[i] =
NULL), ESP32 sé phat géi dii liéu quang cao
trong 5s. Sau thai gian 5s, thiét bi ngung moi
hoat dong dé€ chuyén sang ché d6 ngu sau
(sleep) trong 10s. Sau do, hé thdng tiép tuc
phat gdi tin quang cao cho dén khi khong
con dugc cdp nguon nia. Luu do thuat toan
phat goi tin quang cao dang Eddystone URL
cua chip ESP32 thé hién & hinh 3. Phdn mém
Arduino IDE dugc st dung d€ 1ap trinh cho

ESP32.

/ Khéi tao hé théng /
I
eddydtone_url_suffix_subs[i] I=NULL

S

Phat g6i dir li¢u
quang cao

!

Sleep 10s
Ngudn pin dam bao
S

Hinh 3. Luu d6 thuit toin phat goéi tin
Eddystone URL cua ESP32

| i++

3.3. X4c dinh khoang cich dén BLE bea-
con

Sau khi 1ap trinh va nap chuong trinh
vao chip, mdéi BLE beacon s& phat goi
dir liéu quang cao theo khung dir li¢u cua
Eddystone, gia tri RSSI thu dugc (tai thiét bi
thong minh cam tay) s& dugc str dung trong
viéc uwéc lwong khoang cach d tir beacon dén

thiét bi di dong (Trinh A. V. T & cs. 2020):
Tx— RSSI

d=10" 1o (1)

Trong d6: T, — Cuong do tin hig¢u ¢ vi tri
cach BLE beacon Om

RSSI - Cuong d¢ tin hiéu nhan dugc o
khoang cach d

n - Hé s6 truyén (suy giam) tin hiéu, thuong
duogc xéc dinh theo thuc nghiém, doi voi
moi truong trong nha cd nhicu vat can n = 4
+6[8].

Hé sb truyén tin hiéu va cuong do tin
hi¢u T phu thudc vao chip va trong nghién
ctiru nay, voi chip ESP32 da lya chon co n =
4,229 vaT =-50dBm.

Nhu vay, tor khoang cach d duogc xac
dinh, vo1 toa d0 cua cac BLE beacon cho
trude, co thé xac dinh vi tri trong mg cua
nguoi dung, tir d6 ing dung vao bai todn tim
duong di trong nha.

Hinh 4. Biéu tu’()’l;g cua ung dung nRF
Connect

3.4. Khio nghiém h¢ thong

Pé khao nghiém cac BLE beacon da xay
dung, chung t6i st dung ung dung chuan
nRF Connect cua nha san xuat chip Blue-
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tooth. Pay 1a tmg dung dugc san xuit boi
Cong ty Nordic Semiconductor, Na Uy, co
thé str dung trén ca nén tang Android va iOS.
Ung dung str dung don gian, phu hop cho
viéc kiém tra dir lidu phat ra cta cac bea-
con lan can. Bén canh d6, irng dung ciling c6
thé nhan dién cac thiét bi xung quanh yéu
cau ghép ndi bluetooth. Biéu twong ctia nRF
Connect duoc thé hién trén hinh 4.

Hinh 5 1a lwu d6 mo ta hoat dong cua
ung dung nRF Connect. Khi m¢ Uing dung,
s& c6 thong bao yéu cau nguoi sir dung bat
Bluetooth va vi tri. Sau do, ung dung quét
cac tin hiéu xung quanh va so sanh véi
khung dir li€u bluetooth thong qua cac tin
hi¢u duoc bluetooth qui dinh theo ca BR
(Bluetooth Classic) va BLE. Sau khi da quét
va doc duogc tin hi¢u, ung dung sép Xép va
hién thi thong tin theo khoang cach tir ngudi
dung toi vi tri gan beacon (gian hang). Sau
khi quét hét cac dit liéu xung quanh, Ung
dung dung quét.

Thiét bi di dong sur dung trong cac khao
nghiém la dién thoai thong minh Xiaomi
POCO X3 Pro, sit dung hé diéu hanh
Android 12. Hinh 6 1a ditr li€u nhan duoc
trén dién thoai khi st dung Uing dung nRF
Connect. Ung dung cho phép doc dir liéu
clia goi quang cao gdm nhitng thong tin:

- Tén gian hang (Bitis Store va Coca
Cola Store)

- Kiéu khung truyén di liéu (URL)

- Bg 16n Tx (-50dBm)

- Gia tri RSSI tai vi tri khao sat
(-76dBm va -98dBm)

- Puong dan URL.
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I

Yéu cu bat
Bluetooth va Vi tri

Bluetooth va
Vi tri duoc ba

Quét cac thiét bi phat song
Bluetooth xung quanh

!

Thu thép céc goi dit liéu
& Sap xep dit ligu

!

/Hién thi dir liéu ra man hin/

Hinh 5. Lwu d6 m ta hoat dong ciia ing
dung nRF Connect

CONNECT 3

Bitis Store (Physical Web 8
» ek
3 24:6F28:AAD3EA

NOT BOMDED 4-76dBm 26 ms
LE only
Advertising type: Legacy
Flags: GeneralDiscoverable, BrEdrNotSupported
plete list of bit Se OxFEAA
Eddystone URL
Frame type: URL <0x10>
Tx power at 0m: -50 dBm
URL: https://chplay.vn/
) Complete Local Name: Bitis Store C
OPEN CLONE RAW MORE

Coca Cola Store (Physical..
24:6F:28:AF:DF:8A

o

CONMNECT 3

NOT BOMDED A4-98dBm €703 ms
LE only
\dve e Legacy
Flags: GeneralDiscoverable, BrEdrNotSupported
plete list of 16 ‘ 5 OXFEAA
Eddystone URL

Frame type: URL <0x10>
Tx power at Om: -50 dBm
URL: https://chplay.vn/

Complete Local Name: Coca Cola Store

OPEN CLONE RAW MORE

Hinh 6. Dir li€éu nhan dwgc tir cac beacon
hién thi trén thiet bi thong minh
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Bang 2 1a két qua khao nghiém gia tri
RSSI nhan dugc ¢ cac khoang cach khac
nhau. Két qua & bang 2 cho thiy gia tri
RSSI gitra cac khoang cach gan nhau c6 sy
giao thoa, vi dy RSSI nhan duoc ¢ khoang
cach 2m va 3m c6 cung gia tri -71dBm, hay
khoang gia tri -82dBm dén -86dBm co thé
nhan dugc ¢ ca khoang cach 4m va Sm. Gia
tri RSSI tai cung mot vi tri (khoang cach)

khac nhau trong nhing 1an do. Thuc té cho
thiy RSSI phu thudc vao nhidu yéu to: su
suy giam hay sy khong 6n dinh do thiét ké
ang-ten nhung, hudng cua ang-ten, ... (Dinh
T. M. T & cs., 2020). Piéu nay s& lam cho
vi¢c udc tinh vi tri chinh xac, tor d6 dua ra
chi dan vé huéng va duong di tré nén phirc
tap hon.

Bang 2. Két qua khao nghiém tin hiéu thu dwoc ¢ cac khoing cach khac nhau

Khoing
RSSI (dBm) RSSI, (dBm)
cach d _ _ _ . _
(m) Lan 1 Lan 2 Lan 3 Lan 4 Lan 5 Trung binh
1 -53 -57 -53 -50 -54 -53,4
2 -67 -71 -74 -62 -65 -67,8
3 -84 -71 -71 -75 =77 -75,6
4 -86 -79 -74 -74 -80 -78,6
5 -88 -87 -84 -82 -85 -85,2
6 -96 -94 -89 -88 -87 -90,8
7 -87 -90 -90 -98 -92 91,4
8 -109 -100 -105 -101 -99 -102,8

Khi thiét bi thong minh di chuyén
(thudng gip trong thuc té), tin hiéu RSSI
van nhan duoc va co do nhiéu it, khi co
btrc tuong voi do day ~10cm, tin hi€u tang
2dBm nhidu. Khi dua thiét bi thong minh
cach BLE beacon 16n hon 8m thi khong con
nhan duogc dir li€u nira.

4. KET LUAN

Nghién ctru da xay dung duoc 4 BLE
beacons tugng trung cho 4 gian hang/phong
trong khong gian trong nha. Thiét bj BLE
beacon su dung chip ESP32, dugc 1ap trinh
dé c6 thé phat ra cac tin hiéu BLE, véi cac
thong tin c6 thé duoc st dung cho ude luong
vi tri va chi duong trong nha. Két qua khao
nghiém cho thay, cac nit ¢6 thé giao tiép voi
thiét bj thong minh trong khoang cach 8m,

tin hiéu dam bao khong nhiéu khi do day
btrc tudng nho hon 10cm. Két qua dat dugc
ban dau nay sé& 14 co sd cho viéc nghién ciru
tiép theo dé hoan thanh muc tiéu bai toan
dinh vi va chi duong trong nha.
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TiNH TOAN, LUA CHON MOT SO THONG SO CHiNH CUA THIET BI PHUN
THUOC BVTV CHO CHUOI

ThS. Nguyén Ngoc Tudn, TS. Pdu Thé Nhu', ThS. Neguyén Pirc That!
ThS. Chu Van Thudn' va cic Céng su
TOM TAT

Bai bado gioi thiéu két qua nghién cvuu lua chon tinh toan, luva chon mot s6 thong 56
chinh cua thiét bi phun thuéc BVTV cho chudi. Théng sé ciia quat:lwu lwong téi da 38.000
m3/h; dap sudt 2000Pa; Bom cao dp: Cong sudt: 7,5Hp; Ap sudat bom 1+4 MPa; Luu lwong:
65+80 lit/ph; Voi phun: dwong kinh dau phun la 0,79mm, leu heong 1,4 lit/ph, dp sudt 2Mpa;
Puwong kinh miéng théi 600mm, khodang cdch phun t6i da 30m. Két qud nghién ciru la co so

khoa hoc dé thiét ké, ché tao thiét bi phun thuée BVTV cho chudi nang sudt 0,5+1,8ha/h.

Tir khéa: Phun thuéc BVTV chubi; voi phun chubi

CALCULATIONS, SELECTION OF PUMP, NOSE AND BLOW FAN
APPLICATION ON PLANT PROTECTION DEVICES FOR BANANA

ABSTRACT

The article introduces the results of research on selection, calculation, and selection
of some key parameters of pesticide spraying equipment for bananas. Fan parameters:
maximum flow 38,000 m3/h; Pressure 2000Pa,; High pressure pump: Capacity: 7.5Hp;
Pump pressure 1-4MPa; Flow: 65+80 liters/min, Nozzle: nozzle diameter is 0.79mm, flow
1.4 liters/min, pressure 2 MPa. Blower diameter 600mm, maximum spray distance 30m.
The research results are the scientific basis to design and manufacture pesticide spraying
equipment for bananas with a yield of 0.5+1.8ha/h.

Keywords: Spraying pesticides on bananas; Banana fountain

I. PAT VAN PE Hoang Anh Gia Lai, Cong ty TNHH Huy

O cac nuGe nong nghiép phét trién, Long An...) da nhap khau, ché tao cac may

thiét bi phun thude bao vé thuc vat (BVTV) phun COP_g syat 1_031 d,e phun tlAluoc PVTV
lién hop véi may kéo dugc nghién clru va cho chuoi. Cac thiét bi phun nhap khau hoat
amg dung phd bién tir 1au. Thiét bi duoe thiée 9018 }:‘3@ t‘LY nh;li“ kil'f‘ thanh cao va vit tr
ke, ché tao voi nhiéu kich c& cong suat khéac Slfa c.Aua,. thay the kho mua. I'\IAgoal ra,A’mQt
nhau. Hién nay, tai Viét Nam, nhu cau so S° th,l et t,)l phun do doanh nghip fir che tao
dung thiét bj phun thuéc BVTV cho cay an © ket c.au, chua h('_yp wly, c}? p}ﬁlg ??nglll}rqr:g
qua noéi chung va cay chuoi noi riéng la rat C?O' Tai CZ}C dog visan xuat nA,O ¢, chu yeu
16n. Cac don vi trong chudi tap trung qui mé Y dung cc thiet b phun thube ,BVTV deo
16, ¢6 ngudn lyc du tw manh (Tap doan V@i loai 12-18 lit nén nang suat lao dong

'Vién Co dién nong nghiép va Cong ngh¢ sau thu hoach
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thap, chi phi nhan cong cao, nguy co giy
ddc hai cho nguoi van hanh 16n.

P c6 mot sd cong trinh nghién ciru
trong nudc nham thiét ké, ché tao thiét bi
phun thuéc BVTV cho mét sb loai cay trong
khéac [1, 2...]. Tuy nhién cac loai cdy nay
c6 dac thu canh tac khac biét kha xa voi cay
chudi.

Trudc nhirng tinh hinh thyc té trén, can
phai c6 nghién ctru, tinh toan, thiét ké thiét
bi phun thudc BVTV cho chubi pht hop vai
cong sudt, muc dau tu, diéu kién ha t?mg va
dap ung nhu ciu cia cac don vi canh tac
chudi quy md tap trung tai Viét Nam.

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

2.1. Muc tiéu

Nghién ctru lya chon, tinh toan thiét
ké bom, voi phun, quat théi, hé truyén dong
g dung trén thiét bi phun thuéc BVTV ty
hanh cho chudbi.
2.2. Péi twong nghién ciru

- Pi twong nghién ctru 1a thiét bi phun
thuéc BVTV ty hanh cho ciy chubi.

5 0
\( ¥
A

p
4 [
3\

o
e

2.3. Phwong phap nghién ctru

- Str dung phuong phap thu thap thong
tin va phuong phap chuyén gia dé phan tich,
Iira chon cac nguyén 1y 1am viéc cua thiét bi
cho phu hop trén co sé ké thira cac két qua
nghién ctru trong va ngoai nudc da co;

- Phuong phép tinh toan 1y thuyét lua
chon céc thong sb chinh cho thiét bi phun
thude bao vé thuc vat;

- Phuong phap nghién ctru 1y thuyét:
Xay dung co so Iy thuyét cho qua trinh phan
ly hat nudc;

- Str dung bang phan mém Autodesk
Inventor dé tinh toan, thiét ké;

- Phuong phap nghién ciu thuc
nghiém.

III. KET QUA VA THAO LUAN

3.1. So' dd nguyén 1y lam viéc ciia thiét bj
phun thuéc BVTYV cho chudi

Trong qué trinh canh tac chudi, thudc
BVTV dugc sir dung dé phong, trir cac loai
sau bénh hai chudi. Tuy thudc vao thoi ky
sinh trudng va tinh hinh sau bénh ma nguoi
ta co cac phuong phép phun khac nhau: Phun
dudi 1a; Phun trén 1a; Phun buéng chudi...

1. Thing chita héon hop thuéc;

2. Bom cao ap;

3. Quat thoi;

4. Xy lanh thiy lec ndng ha miéng thoéi;
5. Pong co thiy luc truyén dong xoay
miéng thoi;

6. Miéng théi gan voi phun;

7. Hé thong dwong ong dan hon hop
thuéc.

Hinh 1. So d6 nguyén ly 1am viéc

ctia thiét bi phun thuéc BVTV cho chubi
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Hinh 2. So d6 truyén dong cho cac truc trén

thiét bi phun thuéc BVTV cho chudi

1. Truc trung gian, 2. Truc bom thuy luc, 3.
Bé ly hop déng ngdt truyén déng; 4. Truc
quat

Xét tai vi tri ban ndng nam ngang, chon
so bo tdc do cua xi lanh v6=0,05m/s. Tai vi
tri nay cua ban nang xac dinh dugc gia tri:
16= 589,06mm, w1=4,71E-05 rad/s
¢) Phan tich dong hoc ciia qua trinh tiép
dit ciia ban ning

Qua trinh ha c6 nghia 1a khi diém C
cham dat thi ban nang quay quanh diém D
bang xi lanh thay lyc AC cho dén khi ban
nang CE tiép xtic vi mat dat. Bé don gian
hoéa qua trinh ha dugc moé ta don gian voi
0, ®2 va €2 twong tmg la goc quay, van tde
goc, gia toe goc ctia ban nang va & dy 1a o =
0° ~ 6°. Ngoai ra, v3 1a véan tdc tuong dbi ciia
pit tong cua xi lanh. Chiéu dai ctia bon thanh
lél 11 - IOD’ 12 - 1DC’ 13 - lAC’ 14 - lOA

Pé phun thudc BVTV 1én bé mit trén

cta 14 chudi, can céc loai may co chiéu cao
6ng phun 16n, 4p phun cao, quat thoi du
manh dé day hon hop thudc di xa theo yéu
cau. So dd ciu tao thiét bi phun thubc BVTV
cho chudi nhu trén hinh 1, so d6 truyén dong

cho céc tryc nhu trén hinh 2.

Nham t6i uu hoa ning suit phun va
dua trén cac vat tu, thiét bi c6 sin trén thi
truong Viét Nam va dam bao do tin cay, dé
thay thé, sira chita can phai tinh toan, thiét
ké va lua chon duge cac thong s6 chinh cua
bom, voi phun va quat thoi.

3.2. Tinh toan, lwa chon hé thong bom,
voi phun

Theo yéu ciu ndéng hoc, luu luong
phun thuéc BVTV cho chubi tiiy thudc vao
thanh phan thuéc BVTV dugc khuyén céo
trong bién phap phong trir mot sé bénh hai
cho budng chudi, than chudi, 14 chudi cin
ctr theo Quy trinh k¥ thuat thAm canh tong
hop chudi tiéu tai cac tinh phia Bic [6] va
thuc té khao sat qua mot sd ving trong chudi
chuyén canh, luu lugng phun t6i da cho 1ha
chudi 1a 800 lit dung dich, dé dat ning suat
t6i thiéu 0,5 ha/h, ching t6i tinh toan luya
chon bom phai ¢6 luu luong toi thiéu 500
lit/h twong tmg voi 8,5 lit/ph.

Thong qua cac nghién ctru thuc nghiém
tham do, Iya chon loai voi phun c6 tia hinh
nén toa déu, goc phun rong 30° V6iluu luong
phun dung dich 1a 1600 lit/h tuong duong
v6i 27 lit/ph, Iya chon s6 luong voi phun 1a
20 cai, luu lugng mdi voi phun 1a 0,42 lit/
ph. Chon voi phun loai GG30 Fulljet [5] co
san trén thi truong véi thong sb: duong kinh
dau phun 0,79mm, luu lugng 1,4 lit/ph, ap
suat 2MPa.

Pé dam bao mot phan luu luong con
du sau qua trinh phun, dung dich héi lai
thung chira nham tron déu dung dich trong
bon chua, lya chon bom HL80 ¢6 cong suét:
7,5Hp; Ap suat 1+4 MPa; Luu luong: 65+80
lit/ph [3].
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B béc phun gan
Béc ngodi gac nghigng 25° [
Bac trang gac nghiéng 15° e
Hikng th

8 ===
""""" £ = |
Hinh 3. So d6 b6 tri voi phun xa .

i
Hinh 4. So d6 b tri voi phun gan

3.3. Tinh toan, lya chon quat thdi 3. Pat diéu kién bién;

Dua trén co so ly thuyét vé dong khi, - Tai hong ra cua quat v=50m/s;
stt dung phan mém ANSYS dé tinh toan sy - Tai cac mat con lai ap suat P=0 at;
dich chuyén cua dong khi. - Luu chét: khong khi.

Céc bude tinh dong khi bang phan mém - Phuong phap danh gia dong chay réi:
ANSYS: k—e.

1. Tao vat thé luu chit; 4. Chay phﬁn mém tinh toan;

2. Chia ludi; 5. Két qua tinh toan;

Hinh 5. Phdn bé van téc trong miéng théi  Hinh 6. Phdn bé van téc sau miéng théi

Hinh 7. Phén bé dap sudt
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Tai khoang cach 35m, van tde dong khi tinh toan 1a 5 m/s
Tai khoang cach 30 m, van toc dong khi tinh toan 1a 5,5 m/s
Ap suét 16n nhét trong miéng thoi 1a 1.900 Pa.

Luu lugng quat tinh toan:

z.D*
4

7.0,5°

Q,=v.S=v 50.

=35.325,(m’ / h)

Xéc dinh cong sudt can thiét trén truc quat gio:

Cong sudt dat trén truc cua quat gié 1a Nq va duoc xac dinh theo cong thic:

Py [kW]

O[m’/s] * Ap [mmH,0]

102

Dua trén tinh toan 1y thuyét, chon quat
c6 san trén thi truong loai TH -11-63B-7.0
c6 duong kinh canh quat @700mm; Luu
luong t6i da 38.000 m3/h; Ap suét 2000 Pa;
Cong suat 22kW, Sb vong quay 960v/p [4].

Miéng thdi ctia quat khi 1am viéc phai

c6 chiéu cao 16n hon chiéu cao cua ciy
chubi. Bé dam bao khi thuan loi trong qua
trinh di chuyén thiét bi trudc va sau khi 1am
vi€c thi mi¢ng thdi cta quat dugc thiét ké c6
thé nang, ha bang xy lanh thuy luc, ciu tao
va so d6 tinh toan duge thé hién trén hinh 8.

Hinh 8. C4u tao va so dd tinh toan xy lanh nang, ha miéng thdi

1.4. Tinh toan hé thong truyén dong
1.4.1 Tinh todn xy lanh ning ha miéng thoi
St dung phin mém Inventor dé mé
phong luc dong ctia xy lanh nang ha, két qua
thé hién trén hinh 9.
Theo hinh 9, Luc xilanh 16n nhét tac
d6ng 1én miéng thoi 1a Fx1= 6,37 kN tai cudi

hanh trinh xi lanh.

6.000E+3

4.000E+3

2.000E+3

0.000

o] 5 10 15 20 25 30 35 40
Time (=)

Hinh 9. Két qua tinh toan lyc dong cta xilanh
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r.d?

F, =PS=P.

Chon duong kinh piston: D= 40mm,
dudng kinh can xilanh d =28mm cé P =50
bar

Ap suit thyuc té&: P = 5071,656 kN/m2.
Hiéu suit 85%, Ap suit can thiét P =43bar.

Hanh trinh xilanh tinh toan 1 = 0,4m,

0, [ z.D* 1000.60

04 7.40°

thoi gian nang (ha) miéng thoi: 30 s
Téc d6 nang (ha) xilanh: v = 0,013 m/s
Luu lugng can cung cip cho xilanh

trong qua trinh lam viéc:

| n.D?
=v.8=-. ,
Oy t 4

(m* /s)

Luu lugng riéng cua bom dugc tinh
theo cong thuec:

1000

_ !
qp ;

n, 4 n,

Trong do:

30 "4.10002 " 750

=1,34(ml/v)

Qxl = Qb- Luu lugng bom cung cip cho xilanh trong qua trinh 1am viéc, m3/s

v — toc do lam viéc xilanh, m/s

S — Tiét dién pitong xilanh; m2

nb — s vong quay ctia bom thity luc, vong/ph;

D — Duong kinh pittong xilanh thuy luc, m.

Can cu vao luu lugng riéng cua bom
theo tinh toan va thong sb ky thuat cia bom
c6 san trén thi truong, chon bom thiy luc c6
luu lugng riéng q, =2 ml/v; tdc do quay cua
bom, n, = 750 vong/ph; 4p suat 250 bar =
250.10°Pa; s6 vong quay t6i thiéu 500 vong/
ph. Bom duogc nhin truyén dong tir truc
trung gian qua bo ly hop dong ngit. So dd
truyén dong thé hién trén hinh 2.

3.4.2 Tinh toan truyén dong quay miéng
thoi

Truyén dong quay miéng thoi duge thuc
hién bang dong co thiy luc ¢ tbe do thap
thong qua bo truyén dong xich — dia xich.
DPong co thity luc str dung chung ngudn thuy
luc tir bom cdp dau thuy lyc cho xy lanh
nang ha da tinh toan ¢ phan 3.4.1.

Chon téc d6 quay miéng thoi: n =2
vong/ph

Bom thuy lyc nhan tmyén dong tur truc
PTO ciia may kéo thong qua bd truyén dong
puly, day dai. Chon ché d6 1am viéc cua truc
PTO ¢ 's6 V(:)ng quay thap, n = 540 vong/ph.
Do bd truyén dong dai c6 hién tugng truot
nén Ty s truyén dong cta bo truyén dong
puly-day dai tir truc trung gian té1 bom thuy
luc duogc tinh nhu sau:
n, 0,85.540

b = T T 750

Theo thiét ké, chuyén dong xoay miéng
thoi duoc thuc hién boi bo truyén dong xich,
bude xich 15,875mm, sd mat xich gén trén
miéng thdi z, = 99. bia xich lap trén dong co
thuy luc 6 s6 rang, z,_ 19. Do d6 ty so truyén
truyén dong tir dong co thuy luc sang miéng
théi 1a i =99/19. Téc d6 quay cua dong co
thuy luc dugc xac dinh:

=0,612

M = Mg iy = 2.22 = 10,4 (vong/ph)
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Luu lugng riéng cua dong co thuy luc:
M = Mg iy = 2.22 = 10,4 (vong/ph)

Trongdon , n, - lan luot 14 sé vong
quay cua dong co va s vong quay cia
miéng thoi, vong/ph.

q, g, - luu lugng riéng cua bom va luu
luong riéng cua mo to thuy luc, mi/v.

Dia chil dong: bude xich 15,875; sb ring z,
_ 19, duong kinh Véng clrlia Dp = 96mm.
Tai trong miéng thoi thiét ké: F, = 1000N;
Hé s6 ma sat trugt cia thép trén thép (truot
khé dé tinh toan): f= 0,57

Luc ma sat trugt: F. = f.F_

Mo men banh xich:

fF..D, 0,57.1000.96

M, =F,R=
o 2 2.1000

=27,36(N.m)

M6 men xoan cua dong co thuy luc:

M =

m

7. 2054y

v

Trong do:

1 - Hiéu suat dong co thay luc, 77 =
85%;

P, - Ap suat bom thuy luc, P =250 bar =
255 kg/em?2;

q,- Luu lugng riéng cta dong co thuy

luc, q = 144 ml/vg

Thay s6 ta dugc:

30.255.144

M, =085, = 573(N.m)

el

g agl ()

i
™ \
5,
ﬁ |
i
| i
20\ 1))
\ \ / /‘/ Ghi chi
i L - 53 mat xich han lén vanh trén [3 99 mat xich, Dp = 955
""—% B¥a wich 2 =19 ring, P = 15375
el T

Hinh 10. So do cdu tao bé truyén dong
quay miéng thoi
1. Chét quay; 2. Mt xich; 3. Banh xich; 4.
Vanh dwoi; 5. Vanh trén

Nhu vdy dé dam bao téc do quay cua
miéng thdi & muc d6 vira phai va st dung
loai dong co thuy lyc phd bién trén thi
truong, chon dong co thuy loai OPM-160,
luu lugng riéng q = 160 ml/vg; mé men
xoan t6i da 310 N.m [7].

IV. KET LUAN

Két qua nghién ctru da xac dinh dugc mot sb
thong sb cua bom, voi phun, quat thdi va hé
truyén dong nhu sau:

Hé théng bom, voi phun, quat thi:

+ Quat c6 luu luong t6i da 38.000 m3/h;
Ap suat 2000 Pa; Cong suat 22kW, Sb vong
quay 960vong/ph.

+ Bom HL80 c6 Cong suat: 7,5Hp; Ap suit
10-40 kg/cm2; Luu lugng: 65-80 lit/ph.

+ Béc phun (voi phun) loai GG30 c6 dudng
kinh dau phun 12 0,79mm, luu lugng 1,4 lit/
ph, 4p suat 20 bar; s6 lwong: 20 cai.

Hé thong truyén dong:

+ Pong co thiy lyc san cé trén thi trudng
bong co 160-OMP ¢6 luu lugng riéng q_ =
160 ml/v; md men xoan tdi da 310 N.m.

+ Puong kinh piston: D= 40mm, dudng
kinh can xilanh d =28mm c6 P =50 bar

+ Bom thuy lyc ¢6 luu lugng riéng q, =
2ml/v; téc do quay ctia bom n =750 vong/
ph; ap suat 250 bar = 250.10° Pa; s vong
quay tdi thiéu 500 vong/ph.

Véi duong kinh miéng thdi 600mm, khoang
cach phun t6i da 30m, Nang suit thiét bi
phun thuéc BVTV cho chubi trong khoang
0,5+1,8ha/h.
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MOT SO KET QUA NGHIEN CUU CO CAU GIEO HAT KIEU BANG TAI

Nguyén Thi Ngoc', Nguyén Thanh Vién', Phan Tén Thanh Tam'

TOM TAT

Co cdu phdn phéi hat la bo phdn hét sirc quan trong ciia cdc mdy gieo hat, co cdu nay
phai dwoc nghien cieu va lwa chon cac thong 6 lam viéc phit hop véi tirng loai hat giong.
MO0 hinh co cau gieo kiéu bang tai dwoc ché tao va thie nghlem tai phong thi nghiém trén
03 loai hat giong (ngd, ddu van, lac), ty 1é nhdn hat ciia co cdu gieo dwoc xdc dinh khi thay
déi ba toc d¢ bang tai (0,157m/s; 0,173m/s; 0,184 m/s) va 06 géc nghiéng ciia bang (25,
30°, 352, 40°, 45°, 50°). Két qud cho thay, co cdu gieo kiéu bang tdi cao su cé ty 1é nhdn hat
16t nhat dat 93,15% va 90% khi toc do la 0,173 m/s va géc nghiéng bang la 35° khi gieo ngé
va déau van, trong khi ty 1é nhdn hat dat 91,4% khi gieo lac & toc do bing 0, 157 m/s. Nhitng
két qua trén co thé la co so dé nghién civu ting dung cdc mdy gieo sir dung co cau gieo bang
tai vao thyc tlen san xudt.
Tir khod: Co ciu gieo, kiéu bang tai, hat giéng, may gieo, ty I¢ nhan hat.

RESEARCH ON BELT-TYPE SEED METERING MECHANISM: SOME
EXPERIMENTAL RESULTS

ABSTRACT
Seed metering mechanism is a key component of planters that directly affect on the
performance of the seeding and crop development. Therefore, it is necessary to study and
determine the working parameters for each type of seed. In this paper, the belt-type sowing
device has been selected and further researched using experimental method. The metering
efficiency (%) of the metering mechanism is determined by changing the three belt speeds
(0.157, 0.173, 0.184 m/s) and six inclination angles of the belt (25, 30, 35, 40, 45, 50°). The
result showed that the rubber belt-type sowing mechanism can used in seed sowing machine,
especiallly in fixed sowing machines, with the highest metering efficiency of 93,15 % when
the belt speed is 0.173 m/s and the inclination angle of the belt is 35°. This result can be
applied in seed sowing machines for small scale fields in Vietnam.
Key words: belt-type sowing device, seed metering mechanism, seeders, sowing machine,
metering efficiency.

I. PAT VAN PE kinh té cao cho nguoi nong dan. Theo thdng

Viét Nam 1a mot nude c6 nén san xudt  ké ciia Bo ké hoach va DPau tu 9/2020, dién
noéng nghiép, do d6 san pham ndéng nghiép tich trong ngd ca nudc 1a 909.4 nghin ha;
rat doi dao nhu cdy ngd, ciy lac va dau dd 163,4 nghin ha lac; 1033.4 nghin ha rau,
la nhiing cay luong thuc mang lai hiéu qua  dau, trong d6 cac loai cay ho dau van, dau

'Truong Pai hoc Nong Lam, Dai hoc Hué
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tuong, dau xanh... (B9 ké hoach va Pau tu,
2020).

Hién nay, viéc co gidi hod san xudt cay
ngd va mot sb cdy dau dd chu yéu o khau
lam dat, con & khau gieo trong, chiam soc co
ban van dang str dung phuong phap thi1 cong
truyén théng, do d6 anh hudng nhiéu dén
san lugng sau khi thu hoach.

Gieo trong la khau kha quan trong
trong quy trinh san xuat néng nghiép (Stru
va cong su, 2017). Viéc nghién cuu dé xuét
cac nguyén 1y co cau gieo (con goi 1a co cdu
phan phdi hat) ciia cac may gieo 1a hét stc
quan trong, 1am co s& cho viée thiét ké cac
loai may gieo trong.

Co cau phan phdi hat 1a mot bo phan
chinh anh hudng truc tiép dén su sinh truong
va phat trién cta cay trong. C6 nhiéu kiéu
loai co cau phan phéi hat da dugc nghién
ctru va st dung nhung chung c6 thé duoc
phan loai thanh hai kiéu gieo: gieo hat chinh
xac hay gieo vii. Vi co ciu gieo vii khong
thé nha hat chinh xac nhu'ng thich hop hon
d6i VO’l cac loai cdy trong c6 yéu cau nong
hoc vé gieo mat do cao (Murray va cong su,
20006).

Co ciu gieo chinh xac sir dung cho
cac loai cay trong theo hang, gieo hat don
(Khan, 2008; Gautam, 2019), loai nay phu
thudc vao thiét ké, kiéu dang va nguyén ly
lam viéc ma c6 thé lua chon phu hop, loai
co cdu gieo hat don nay thuong sir dung
cac nguyén 1y bo phan phan phdi hat kiéu
dia, bang tai, tréng quay hay kiéu thia muc
(Jayan va Kumar, 2004; Marvin, 2016). No
cling dugc chia thanh hai loai co ban: co cau
gieo co khi va co cau gieo khi dong (Zhang
va cong su, 2018). Pbi véi co cau phan phdi
hat, viéc phan bd hat theo yéu ciu nong hoc
clia timg cay trong 1a hét strc quan trong.

Trén thé gidi di c6 nhiéu nghién ciu
tap trung vé co cau phan phdi hat. Maleki va

cong su (2006 a,b) da nghién ctru trén co cAu
phan phdi hat kiéu ranh xoan, nghién ciru
ctia ho da phat hién rang co cAu phan phdi
hat kiéu nay c6 thé nang cao kha ning phan
b6 hat déu trong mot hang. Yoo va cong su
(2005) da két ludn, co cau phan phdi hat truc
canh khé co thé nang cao kha nang gieo cua
cac may gieo hang. Co céu phan phdi hat
kiéu chan khong ciing dugc nghién ctiru boi
Xing va cong su, 2015; Zhang va cong su,
2015; Zhang va cong su, 2016; Bagherpour,
2019; Moody va cong su, 2003; Singh va
cong su., 2005; Yazgi va Degirmencioglu,
2007. Anh huéng cia ap suit chan khong,
duong kinh 13, tbc d6 quay cua trong/dia
gieo dén chat luong lay hat di duoc nghién
ctru. Trong co cdu ndy, quan hé gitra téc do
di chuyén cta may va toc do co cau phan
phdi hat duge cho 1a khé quan trong, yéu t6
nay co thé anh hudng dén khoang cach gieo
cling nhu d6 sot hat. Két qua nghién ciru cho
thdy loai co cau phan phdi hat kiéu nay phu
hop véi yéu cau gieo chinh xac cao. Tuy
vdy, co cdu phan phdi hat chan khong phu
hop v6i nhiéu dbi twong hat gieo.

Tai Viét Nam, d3 c6 mot sb nghién
ctru dién hinh vé& may gieo hat. Thiét va Lu
(2013) da nghién ctru co ciu phan phéi hat
kiéu dia nghleng va da két luan rang co ciu
phan phéi hat kiéu nay phii hop cac dang hat
giéng tron nhu dau tuong. Phung va cong su
(2020) da nghién ctru, phat trién thiét ké va
ché tao mdy gieo hat diéu khién bang giong
n6i thong qua smart phone. Két qua cho thay
may gieo voi tdc do nhanh, chinh xac, c6 thé
tinh chinh theo cac yéu cau cy thé khac nhau,
nang suét dat 690g/h, hat gieo dep, déu,
thang hang. May c6 nguyén 1y va két cau
don gian, hi¢u qua hoat dong cao. Hoang va
cong su (2022) da g dung nguyén ly gieo
dia dé ché tao va thir nghiém may gieo hat
da ning GHDN-HG4 lién két méay kéo cam
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tay dé gieo dau nanh va bip. Két qua cho
thﬁy may lam viéc tdt trén d@)ng, on dinh, dat
cac yéu cau k¥ thuat cho ca hat bip va dau
nanh; gieo tir 2 - 4 hang, nang suat dat 0,1 -
0,2 ha/h, d¢ sot hat < 3%, khong c6 hat bi hu
hong. May c6 két cAu va nguyén Iy don gian,
dé sir dung, phu hop voi cong nghé ché tao
¢ dia phuong.

Khac voi mot sd co cdu phan phdi hat
d3 dé cap 6 trén, co cdu gieo kiéu bang tai c6
wu diém 1a c6 cdu tao don gian, kich thudce
nhé gon, khong va cham co hoc nhiéu do
vat li€u lam tr bang cao su nén khong lam
hu hong hat giong, thich nghi voi nhiéu loai
hat c6 kich thudc va hinh dang khac nhau
(He, 2006). Pa c6 mot sd nghién ctru vé co
cau gieo hat kiéu loai nay. He (2006) d thiét
ké, ché tao va thu nghiém co ciu phan phéi
hat kiéu bang tai dé gieo hat khoai tiy va
khang dinh ring co ciu loai nay thoa man
cac diéu kién gieo va ¢ do chinh xac nhan
hat cao. Liu va cong sy (2019a) da tiép tuc
thir nghiém phat trién co cdu gieo kiéu bang

tai dya trén nguyén 1y bang rung. Co cdu nay
cling duoc phan tich va danh gia tot (Liu va
cong sy, 2019b). Ngay nay, mot s6 cong ty
da cho ra doi méot s miu co ciu gico hat
kiéu bang tai voi cong nghé tu dong hodc
ban ty dong hoa (Standen Engineering Ltd.,
Grimme UK Ltd., Trinkel Ltd., etc).

Trong bai béo co cdu phan phdi hat kiéu
bang tai s& duoc tiép tuc nghién ctru dé 1am
co s& cho viéc lya chon cac nguyén ly may
gieo hat phit hop véi cac doi tuong hat giéng
nham day manh co gidi hoa khau gieo trong
trong san xuat nong nghiép tai Viét Nam.

2. Vat liéu va phuong phap nghién ctru
2.1 Lwa chon hat giéng

Hat ngo gidng (kich thudc trung binh
DaixDay = 7x4mm) da dugc xem xét chinh
trong nghién ctru nay. Bén canh do hai loai
hat gidng gdm dau van va lac (kich thudc
DaixDay = 9x5mm va 9x7mm) cling dugc
lwa chon dé nghién ctru kha nang phan phdi
hat cta co cau gieo kiéu bang tai; do 4m hat
tr 10-12% (hinh 1).

Hinh 1. Céc loai hat giéng str dung trong thi nghiém
a) Ngo giong; b) Pau van; ¢) Lac giong

2.2 Phwong phap nghién ciru
2.2.1 Ché tao co cdu gieo (co cau phéin phoi
hat) kiéu bang tai

Mb hinh co ciu gieo kiéu bing tai dugc
ché tao nhu hinh 2a. Nguyén 1y hoat dong:
khi dong co dién (13) hoat dong, dong tay ly
hop (2) dé n6i chuyén dong dén banh xe chu
dong (12) qua bo truyén dai (9), banh xe (12)
lac nay dugc chay khong tai, dan dong (7)

dugc dan dong nho bo truyén xich 1am biang
tai (4) chuyén dong. Trén bang tai c6 cac hoc
chtra hat (6), khi bing tai chuyén dong, cac
hat gidng roi vao héc trén bang va dugc dua
dén ng dan hat (8). Cac hat nam trén hoc s&
tu chay vé phéu hoic duoc tim chén (5) day
1ui vé phéu chira hat. Str dung mat ké (15) dé
dam bao mit bang ludn phang. Thay d6i toc
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do dong co di¢n nho may bién tan, thay doi
g6c nghiéng bang nho cac tam ké. Mo hinh

thi nghi¢ém trén cac loai hat khac nhau nhu
hinh 2b, c, d.

Hinh 2. So d6 nguyén 1y co cdu gieo va cic md hinh thi nghiém.
a) So dd cAu tao co cdu phan phdi hat kiéu bang tai; b) Khao nghiém véi ngd gidng;
¢) Pau van, va d) Lac giéng
1. Tay cam; 2. Can ly hop; 3. Phéu chira hat; 4. Bang tai; 5. Tam chan; 6. L5 nhan hat; 7. Tang
chu dong; 8. Ong dan hat; 9. Truyén dong dai; 10. Truyén dong xich; 11. Mat déng; 12. Banh xe
chu dong; 13. Bong co; 14. Banh xe tu lya; 15. Tam d& bang.

Khoang cach giita cac 16 duoc tinh todan
dong bé theo téc do banh xe (12) va mdt do
gieo, mat do gieo duoc can clr vao theo yéu
cau nong hoc, mat do gieco hat ngo: trén 1
hang 13 25 cm (Gido trinh gieo trong ngd,
2011).

2.2.2 Phuwong phap xac dinh ty l¢ nhdn hat
clia co cdu gieo

Thi nghiém dugc trién khai tai Khoa
Co khi va Cong ngh¢, Truong Pai hoc Nong
Lam, Pai hoc Hué. Su dung may bién tan

dé thay doi toc do dong co nham thay doi
van toc cua bang tai. Péi voi co cau gieo
kiéu bang tai, goc nghiéng bang va toc do
ctia bang 13 thong s6 quan trong dé co cau
nhan hat déu, khong bi ddn hat trén bang;
ngoai ra, kich thude 16 nhan hat cling kha
quan trong, trong thi nghi€ém nay, ching t61
chon kich thudc 16 nhan hat 1a RongxSau =
9x5mm. Cac mirc yéu to thi nghiém thé hién
trén bang 1.

Bdng 1. Céc mikc yéu té thi nghiém

No. Van tdc bang (m/s) Goc nghiéng bang (°)

Tl 0,157 25 30 35 40 45 50
T2 0,173 25 30 35 40 45 50
T3 0,184 25 30 35 40 45 50

Pé danh gia chat lwong phan phdi hat
clia co cu gieo ndy, thi nghiém dugc tién
hanh va x4c dinh kha ndng nhan hat voi
ba ddi twong hat gidng gdm Ngo, Pau van
va Lac; Lap lai ba lan cho mdi yéu t6 thi

nghiém va lay gia trj trung binh.
2.2.3 Phuong phap danh gia ty lé nhan hat
ciia co cdu gieo

MG&i thi nghiém duoc 13p lai 03 1an, ty 16
nhan hat (tirc 1a s6 hdc nhan hat) cua co cdu
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gieo dugc xac dinh theo cong thuce (1):
M; (%)=ﬂ>< 100 (1)

Trong do: N, la s6 hoc nhan duogc hat cua co
cau gieo, hat/phut N, la s6 hdc nhan duge
hat ctia co cau gieo theo tinh toan, hat/phut.
2.2.4 Phwong phdp xir 1y 56 liéu thi nghiém

Két qua trinh bay trén cac dd thi duoc
st 1y bang phan mém Microsoft office
Excel 2013. Két qua ciing duoc phan tich
thong ké bang k¥ thuat phan tich phuong sai
(ANOVA) sir dung phan mém SPSS phién
ban 16.0.
3. Két qua va thao luin
3.1. Anh huéng ciia géc nghiéng va toc do
bang tdi dén kha ning nhdn hat ngé

Goc nghiéng cua bang tai dugc thay

d6i tir 25, 30, 35, 40, 45 va 50°; toc do bang
tai thay doi tir 0,157, 0,173 va 0,184 m/s. Ba
loai hat gidng gém hat ngd gidng, dau van
va lac giéng duoc lua chon dé khao nghi¢m,

ty 1€ nhan hat (%) cua co cau phan phéi hat
duogc xac dinh.

Két qua khao nghiém véi hat ngo gidng
(bang 2) cho thay, goc nghiéng cua bang tai
va toc do bang anh huong dang ké dén ty 18
nhan hat ciia co cau gieo. Vdi goc nghleng
nho (25°, 30°), kha ning ldy hat cta co ciu
gieo 1a thap, bi don hat trén bang, hién tuong
ket hai, ba hoac léy kép nhiéu. Hién tuong
nay xay ra voi ca ba tdc d6 ciia bang tai. Khi
gbc nghiéng bang 1a 35 va 40°, cho ty 1€ nhan
hat cao nhét, dat 93,15% khi goc nghiéng
bang 1a 35° va van tdc bang 1a 0,173 m/s.
Két qua ciing cho thiy ty 18 nhan hat khi goc
nghiéng bang 35 va 40° la khong sai khac
nhiéu. Khi goc nghiéng 16n hon 45° cho thay
ty 1€ nhan hat giam dan, khong c6 hién tugng
don hat trén bang nhung ty 1& nhan hat théap,
dat 86,42 % ddi voi goc nghiéng bang 1a 45°
va 76,73 % khi géc nghiéng bang l1a 50°.

Bang 2. Ty 1é nhdn hat ngé khi thay doi géc nghiéng va toc do bang

Van téc bang tai, Goc nghiéng cua bang tai, °
m/s 25 30 35 40 45 50
0,157 71,73 83,49 92,28¢ 91,68° 85,704+ 76,734
0,173 72,98 83,77° 93,15¢ 92,15¢ 86,4244 75,02¢8
0,184 71,56 84,86 91,24¢ 92,26 84,7648 74,68%C

Ghi chii: a,b,c,d,e Cac gid tri trung binh trong ciing 1 hang cé cdc chir trén dau khdc nhau

la khac nhau, P <0,01

A,B,C Cdc gid tri trung binh trong ciing 1 c6t ¢é cdc chir trén dau khéac nhau la

khac nhau, P <0,05

Khi thay d6i tbc d6 cta bang, ty 18 nhan
hat khong bi anh huéng nhiéu & goc nghiéng
nho (tir 25 dén 400) nhung c6 anh hudng
dang ké khi goc nghiéng cta bang 16n (45
va 500).

Két qua ciing cho thiy rang, c6 su khac
¥ nghia vé ty 1& nhan hat véi cac goc nghiéng
khéac nhau. Tuy nhién, khong c6 sy sai khac

dang ké vé ty 18 nhan hat khi thay ddi tbc
d6 bang tai tir 0,157 dén 0,184 m/s & goc
nghiéng bang nho, tuy nhién c6 dnh hudng
khi goc nghiéng tang dan (hinh 3). Diéu nay,
chi ra rang goc nghiéng bang tai va toc do
bang c6 y nghia quan trong nang cao kha
nang nhan hat ctia co cdu gieo kiéu bang tai.
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A TB van téc 0,157m/s
100

20 -

80 -

Ty 1& nhén hat, %

70 -

60 -

50 -

40

25 30 35

[ATB van t6c 0,173m/s

@ TB van téc 0,184m/s

40 45 50
Goc nghiéng bang tai, do

Hinh 3. Anh hudng cta toc do va goc nghiéng bang tai dén kha ning nhan hat

3.2 So sanh anh hwéng cia toc do bing
va logi hat dén kha nang nhdan hat cua co
cdu gieo

Thi nghiém ciing dugc tién hanh véi hat
dau van va lac giéng, ty 1€ nhan hat cling xac
dinh dé so sanh vdi ty 1 nhan hat ngd giéng
(hinh 4).

Két qua cho thiy, & goc nghiéng va tbc
do bang tai la 350 va 0,157 m/s cho ty 1¢
nhan hat lac giéng cao nhat (91,4%), ty 1€
nhan hat dau van cao nhét (90%) ¢ toc do

100

Ty 1& nhin hat, %

70

60

bang 0,173 m/s.

Két qua ciing cho thiy, khi st dung
co cdu phan phdi hat kiéu bang tai, v6i cac
loai hat giéng khac nhau cho kha ning nhan
hat khic nhau. Co cau gieo kiéu bang tai
cho kha nang nhan hat cao nhét ddi véi hat
ngd giéng (93,15%), va thap nhat ddi voi
lac giéng (75,56%). Két qua cho thdy goc
nghiéng bang 350 va 400 la phu hop véi hat
ngd gidng, dau van va lac gidng.

—o—Ngo

——DPau van

— g —x—Lac
20
X.
X

0,157 0,173

0,184
Vin téc bang tai, m/s

Hinh 4. Kha ning nhan hat cia co cau gieo tmg voi goc nghiéng bang tai 1a 350.

Mac du thi nghiém chi ding lai pham vi  hat kiéu bang tai c6 thé ung dung vao thyuc

nghién ctru trong phong thi nghiém, nhung
ke qua ciing da chi ra rang co cau phan phoi

ticn trén cac may gieo hat ¢o dinh, gico theo
hang, boi ty 1€ nhan hat cua co cau gieo
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nay dat trén 93%. Ty 1¢ nhén hat tot, tuong
duong véi két qua clia mot sb nghlen ciru
trudc d6 nhu co cau gleo hat ki€u dia ng-
hleng dat trén 82% (Lu va Thiét, 2013); co
ciu gieo hat kiéu chan khong dat trén 95%
(Zhang va cong sy, 2018); co ciu gleo kiéu
dia day tay dat 88 ,9% (Ani va cOng su,
2016); co cau gieo ngo day tay kiéu dia rang
dat 76,5% (Rabbam va cong su, 2016); thiet
bi gieo ngo don gian kiéu dia dat 76.65%
(Basir va cong su, 2019).

4. KET LUAN

Nghién clru nay da su dung phuong
phap thuc nghiém trén co cau gieo hat kicu
bang tai dat co dinh. Cac thi nghiém da dugc
tién hanh va két qua duoc phén tich. Dyua
trén két qua danh gia bang thuc nghiém co
thé dwa ra mot 5O ket luén sau:

- D01 v6i co cau gleo (co cau phan phdi
hat) kiéu bang tai, goc nghiéng bang anh
hudng 16n dén kha nang nhan hat, goc ng-
hiéng 35-400 va toc do bang taila 0,173 m/s
cho chat lugng lay hat t6t (93, 15%, dbi véi
ngd va 90% doi vO1 dau van), véi gieo lac
dat 91,4% khi toc do 0,157 m/s. Tuy vay,
van con hién tuong lay hat doi, sot hat.

- Khi bang tai lam viéc ¢ toc do cham,
ty 1 nhan hat t6t cho ca 03 loai hat, tc do
bang it anh hudng khi gieo hat ngd va dau
van nhung lai anh huong kha 16n khi gieo
hat lac.

- Ty 1€ nhan hat véi cac loai hat glong
khac nhau ¢6 khac nhau, nhu’ng kha nang
nhan hat kha cao khi co cau gleo lam viéc ¢
dinh (dat trén 90%), co cau gieo kiéu bang
tai co goc nghiéng bang 350 la phu hgp voi
mot so hat giéng c6 kich thudce tuong tu nhu
hat ngo glong

- Két cau phan ph01 hat kiéu bang tai c6
két cau don gian, co thé khong lam hu hai
hat gidng, c6 thé str dung dé ché tao cac may
gieo hat phuc vu co gi6i hoa khau g1e0 trong
trong san xuat néng nghiép, co cau nay phu
hop cho kleu gieo hang hat don, mdt hang
hodc nhiéu hang

Tuy vay, nghlén cliru nay chi xac dinh
ty 1€ nhan hat cua co ciu, ma chua xem x¢t
dén so hat ma co ciu phan pho1 hat nhén
dugc trén mdi hdc chira hat. Can thlet tlep
tuc nghién ctru anh hudng cia két cdu bang

tai, o rong hoc chira hat trén bang, sy rung
dong trong qua trinh lam viéc cua may dén
kha nang phan pho1 hat clia co céu. Qua do,
khang dinh kha nang u’ng dung co cau gieo
bang tai vao thyc tién san xuat.
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KET QUA XAC DINH Mot 80 TiNH GHAT coLy c0A moT sb
BO PHAN CAY CHUOI TRONG PHO BIEN TAI VIET NAM

ThS. NguyéNn Pure That', TS. Pdu Thé Nhu'!, ThS. Chu ~Vdn Thuan’,
KS. Tran Van Hoan', KS. Nguyen Tuan Anh'

TOM TAT

Bai bao gioi thiéu két qua xac dinh mot s6 tinh chdt Co ly cua mot s6 b phdan cdy chuoi
trong phoé bién tai Viét Nam (chudi tiéu, chudi tdy). Két qua nghién ciru da xdc dinh dp sudt
riéng cua cdc bo phan cay chuéi. Ap sudt riéng kha I6n tir 1,7 kN/m t6i 7,2 kN/m, tuy thuoc
vao tung bo phan Ap sudt riéng nho nhdt ¢ 16p be trong cing va lon nhdt ¢ cuéng ld. Pa
xac dinh hé so ma sat mot SO bo phan cua cay chudi véi thep Hé s6 ma sdt ciia ld, be chudi
Vvéi thép 0,19+0,22. Hé s6 ma sdt ciia cuong buong chudi véi thép 0,33+0,36. Khoi lwong
riéng cua than, géc va cuéng buong chuéi Tay: 756,2kg/m?; 908,0kg/m?3; 826,6kg/m?; Giong
chudi tiéu gia Nam My: 777 5kg/m?; 857,8kg/m?: 835,4kg/m’. Pwong kinh cuong buong
chudi tai vi tri sat than cdy dao ddng tir 44,2mm dén 55,55mm véi chuéi Tdy va tir 58,25mm
dén 64,75mm véi giong chuoi Tiéu gia Nam My.
Tir khoa: Ap suat rleng than chudi; hé s6 ma sat than chudi, khéi luong riéng than chudi,
duong kinh cudng budng chudi.

RESULTS OF DETERMINING SOME MECHANICAL AND PHYSICAL
PROPERTIES OF SOME PARTS BANANA TREES ARE POPULAR IN VIETNAM

ABSTRACT

This article introduces the results of determining some mechanical and physical
properties of some banana plant parts commonly grown in Vietnam (Cavendish Banana,
AAB banana). Research results have determined the specific pressure of banana tree parts.
The specific pressure is quite large from 1.7 kN/m to 7.2 kN/m, depending on each part.
The smallest specific pressure is in the innermost sheath layer and the largest is in the
leaf petiole. The friction coefficient of some parts of the banana tree with steel has been
determined. Friction coefficient of banana leaves and sheaths with steel 0.19+0.22. Friction
coefficient of banana stem with steel 0.33+0.36. Density of stem, root and stem of AAB
banana: 756.2kg/m3; 908.0kg/m3; 826.6kg/m3; Cavendish Banana: 777.5kg/m3; 857.8kg/
m3; 835.4kg/m3. The diameter of the banana stem at the position close to the trunk ranges
from 44.2mm to 55.55mm for AAB banana and from 58.25mm to 64.75mm for Cavendish
Banana.
Keywords: Banana stem specific pressure; banana stem friction coefficient, banana stem
density, banana stem diameter.

I. PAT VAN DE dién tich trong chudi khoang 150.000ha 1ay
Chudi dugc trong pho bién ¢ nhiéunoi  qua quy mé trang trai, nong trai [1], [2]. Dién
trén Thé gioi. Tai Viét Nam hién nay, téng tich dugc phan b trén tit ca cac vung kinh

' Vién Co dién nong nghiép va Cong nghé sau thu hoach
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té ciia Viét Nam & céc dia hinh khéc nhau.

Hang nam, khéi luong than va 14 cay
chudi phat sinh sau khi thu hoach 1a con s
khéng 15, chi tinh riéng tai Trung Quéc 1a
24 triéu tin/nam [5]. Néu mot luong 16m
chat thai nhu vay khong duoc xur 1y kip
thoi, nd sé& gay 6 nhiém nghiém trong cho
moi truong va anh huong dén viée canh tac
chudi. Hién da co6 nhiing thiét bi xir 1y bang
phuong phép co hoc nhung chua phu hop va
hiéu qua khéng cao. Mot sé phwong phap xir
Iy than, 14 cay chudi sau khi thu hoach: cit
ngang cdy va dé trén dong cho tu phan hay;
xtr Iy bam cit bang mdy; san xuét soi va lam
nguyén liéu san xu hang thu cong my nghé...

- Phuong phép cit ngang cay dé trén
d6ng duoc thuc hién bang lao dong thii cong
v6i cong cy hd tro 13 dao cam tay.

- Phuwong phap bam, cit bang may duoc
st dung voi 02 loai may chinh la may bam
tinh tai va may bam di chuyén trén dong.

- San xuét soi va lam nguyén liéu san
xuat hang thii cong my nghé 1a mot trong
cac huéng dang dugc quan tdm nham ting
thém gia tri gia ting cho nganh chudi. Mot
s6 cong trinh d3 nghién ctru dic tinh co hoc
ctia soi chudi dé sir dung phéi hop véi cac
loai so1 téng hop nham tao ra vat liéu cé
nhiéu dic diém uu viét va than thién véi moi
truong [4].

M&i mét phuong phéap xt Iy phu phdm
cua cay chudi sau thu hoach ¢ uu, nhuogc
diém khac nhau va tuy thudc vao qui mo
canh tac, diéu kién ha téng. .

Dé c6 co so thiét ké may, thiét bi co
gidi hoa canh tac chudi va xir Iy phu pham
sau thu hoach can nghién ctru xac dinh mot
sb tinh chét co, Iy cua mot s6 bd phan cay
chudi trong pho bién tai Viét Nam.

II. POI TUQNG, PHUONG PHAP

VA THIET BI NGHIEN CU'U
2.1. Pdi twong nghién ciru
Cac dac tinh co, Iy quan trong cua than,
14, cudng budng va gdc cay chudi.
2.2. Phwong phap nghién ciru
2.2.1. Phwong phdp xdc dinh dp sudt
riéng cua vat lieu [3]
Ap suét riéng cua vat li¢u dugc tinh
theo cong thuec:
A4 = £,
a ()
Trong do: F - Luc cit thai can thiét, N;
a — b0 dai doan ludi dao cit vao

vat liéu, m.

2.2.2. Phwong phdp xdc dinh hé sé6 ma sat
Luc ma sat tinh cta vt liéu trén bé mat thép
duoc xac dinh theo cong thuc:

F,=f.N )

Trong d6: f- Hé s6 ma sat;
N - Phan luc phap tuyén, N.
Hé sb ma sat tinh cua vat liéu véi thép duogc
tinh theo cong thurc:
P
N 3)
2.2.3. Phwong phdp xdc dinh khoi lwong
riéng
Khéi luong riéng ciia mot vat 1a dai luong
vat 1y biéu thi phan b khéi luong tai timg vi
trf trén vat, co tri sb béng khoi luong cia mot
don vi thé tich. Dbi véi mot vat déng nhat c6
khéi lugng m va thé tich v, khdi lugng riéng
duoc xac dinh nhu sau:
P = % , (kg/m?) 4)
Trong do6: p- Khoi luong riéng cua vat, kg/
m?;
m — Khoi luong ctia mau thi nghiém, kg;
v — Thé tich ctia mau thi nghiém, m?
Xac dinh khdi lugng va thé tich cua
mau theo TCVN 6039-1: 2008
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2.2.4. Phwong phdp tién hanh thi
nghiém

a. Phuong phdp ldy mdu

- Than cay chubi dugc lay ¢ 3 vi tri: -
phan sat gbc, phan giita va phan sat ngon;

- Ct chubi duge léy O 3 vitri: phﬁn trén,
phan gitra va phan dudi cing cia ci;

- L4 chudi dugce lya chon ngau nhién;

- Cudng budng chudi duoc 1ay ¢ 3 vi tri:
phan sat than, phan giira va phan dudi cing.

b. Cdc budre tién hanh thi nghiém

Trong qua trinh thi nghiém, mdi thi
nghiém Idp lai 3 lan va xac suat tin cay la
0,95 (twong tng a = 0,05); theo tiéu chuin
+3 6, Cac budc tién hanh thi nghiém nhu
sau:

* Buoc 1. Lap ké hoach thi nghiém

Trude khi tién hanh thi nghiém can 1ap
ké hoach thi nghiém chi tiét vé thir tw cac
cong viéc, ca nhan thuc hién, xac dinh cac
thiét bi phuc vu thi nghiém, qui trinh thuc
hién, thoi gian thuc hi¢n thi nghiém, ghi
chép s6 liu thi nghiém,

* Bude 2. Chudn bi nguyén vdt liéu,
thiét bi thi nghiém

Chuén bi nguyén vat liéu, thiét bi thi
nghi¢m theo ké hoach d3 lap.

* Bude 3. Hiéu chuan dung cu do

Céc thiét bj do duge kiém tra trudc mdi
1an thi nghiém, d@)ng thoi kiém tra cac vi tri

két ndi ctia hé théng dién sao cho phu hop
véi tiéu chuan co s TC-03-1998 do Vién
Co dién Nong nghiép va Cong ngh¢ Sau thu
hoach ban hanh.

* Buoc 4. Chay thir khong tai

Cho céc thiét bi thi nghiém chay thir
khong tai, theo doi cac s6 litu do dac va
kiém tra két néi cua cac thiét bi do.

* Bude 5. Tien hanh thi nghiém, do dac
56 liéu

Sau khi thiét bi thi nghiém chay thir
khong tai on dinh thi tién hanh thi nghiém,
Tién hanh thi nghiém 13p lai ba 1an cho mdi
thi nghiém, Trong qua trinh thi nghi¢m
phai ghi chép day du thong tin, két qua thi
nghiém.

* Bude 6. Két thiic qud trinh thi nghiém

Sau khi hoan thanh céc thi nghiém theo
ké hoach di 1ap thi két thuc thi nghiém theo
trinh tu: tit cac thiét bi thi nghiém, do dac,
cat dién, thao két ndi.

2.3. Thiét bi, dung cu nghién ciru

2.3.1. Thiét bi, dung cu do luc

- Céc thiét bi, dung cu st dung dé do
I can cat gdm: May vi tinh ¢6 cai dat phan
mém Dasylab, bd thu tin hiéu do da kénh;
Load xell cam bién luc; thiét bi tao tai cit,
ep.
So d6 két ndi thiét bi trinh bay trén hinh 1.

1 2

4

Hinh 1. Sor d6 két noi thiét bi thi nghiém
1. Thiét b tao tai; 2. Load xell; 3. B thu thdp tin hi¢u, 4. May vi tinh
Céc thiét bi thi nghiém dugc ldp rap nhu trén hinh 2.
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Hinh 2. Ldp rdp thiét bi thi nghiém
Str dung phan mém Dasylab v6i cac Module chire nang két ndi dé xir 1y s6 liéu thu nhan

duoc trinh bay tai hinh 3.

Hinh 3. So dé két noi cac Module xir ly tin hiéu thu nhan

Mbi Module c6 mdt chirc ning riéng:

- Module D/A c6 chirc ning 1ong ghép
giita cac kénh cua Dasylab va cac kénh ndi
vao ctia phan cung thu thap sb liéu, chuyén
cac tin hiéu do tuong tu thanh tin hi¢u s6 va
dugc gui theo chuwong trinh dén ctra ra cia
module [6].

- Module Fillter ¢6 chirc nang loc cac
tin hiéu tan s6 nhiéu [6].

- Module Fomula c6 chic ndng tinh
todn cac gia tri do cua cac kénh tin hi¢u do
khac nhau thanh gia tri yéu cau [6].

- Module Scaling c6 chtic nang nhan gia
tri cua tin hiéu do voi gia tri hiéu dinh [6].

- Module Chart Recorder c6 chtic nang
hién thi két qua do dué6i dang do thi [6].

- Module Digital Meter c6 chttc nang
hién thi cac s6 liéu do dudi dang sb [6].

- Module Write Data c6 chuc nang ghi
cac s0 lidu va dd thi vao 6 dia dudi dang cac
file [6].

Thiét bi tao tai co cac dic tinh ky thuat:

+Hanh trinh dao: 50mm

+Luc kéo cuc dai: 600N

+Van toc chuyén dong: 0,3+1,0 m/s;

St dung cam bién luc loai Load xell
thanh udn don véi cac thong sé ky thuat:

+ Han mirc can tdi da: 600N; Do chinh
xéac: £ 1%; PO nhay dién ap xuat: 3mV/V
+0,25%;

+ L6i toan dién (Combined error):
0,025%; Do lap lai (Repeatability): 0,01%;
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+ Mtrc qua tai cho phép: 150%
2.3.2. Thiét bi, dung cu xac dinh khéi
lwong riéng, hé sé6 ma sat tinh va dwong
kinh cuéng bu(‘“)ng chubi

- Can dién tir KERN -KB, khéi luong
can 16n nhat: 510g, dai thang can: 0,1g;

- Binh do thé tich c6 vach chia thang,
thé tich 16n nhat: 500ml, do chia thang do:
Sml

- Thude day Sm, d§ chia thang do: 1mm;
- Dung cu do hé s6 ma sat tinh.

III. KET QUA VA THAO LUAN
3.1. Két qua thi nghiém do lwc cit clia cac
b6 phan ciy chudi

- Ngay thyuc hién: 22/3/2023

- Pia diém: Trung tim Giam dinh may
va thiét b

3.1.1. Cay chudi Tay (Moi thu hoach —

- Thudc cdp, khoang do: 0,200mm; do

chinh xac: £ 0.03mm; d0 chia:0.02mm

nguyén cay):

Bang 1. Két qua thi nghiém xdc dinh dp sudt riéng ciia cdc bg phdn cdy chuoi Ty

Kich B2 A .

STT Tén miu thir tll:lgzc r(f)lfg, Lue, ) AA p sudt riénpg Stlll':lltlg

(mm) | (mm) (N) | riéng, N/m) | b, (N/m)
50 307,753 6.155,1

1 Be than ngoai — 16p 1 50x 8 50 291,182 5.823,6 5.798,1
50 270,783 5.415,7
70 262,386 3.748.4

2 Be than ngoai — 16p 1 70x 8 70 346,372 4.948.2 4.532,1
70 342,991 4.899,9
50 174,041 3.480,8

3 Be than ngoai — 16p 2 50x9 50 182,496 3.649.9 3.561,3
50 177,66 3.553,2
70 214,009 3.057.3

4 Be than ngoai — 16p 2 70x 9 70 152,495 2.178,5 2.564,3
70 172 2.457,1
50 148,353 2.967,1

5 Be thdn ngoai—16p3 | 50x 11 50 135,07 2.701.4 2.799,9
50 136,559 2.731,2
70 321,353 4.590,8

6 Be thanngoai—16p3 [ 70x 10 70 259,514 3.707,3 39239
70 243,149 3.473,6
30 125,517 4.183,9

7 Cu 30x 22 30 133,11 4.437.0 4.295,5
30 127,97 4.265,7

56
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Kich . . ‘
o x thuére Pe Luec, Ap suit .:Ap suat
STT Tén mau thw mau rong, n riéng trung
’ : (N) riéng, (N/m) .

(mm) (mm) binh, (N/m)
50 | 236,999 4.740,0

8 |Cu 50x22 50 {290,745 5.814,9 5.482,2
50 | 294,585 5.891,7
30 {290,096 9.669.,9

A , Puong

9 | Cuong la Kinh: 30 30 | 246,926 8.230,9 7.121,9

30 | 103,953 3.465,1

3.1.2. Cay chuéi Tiéu Nam My (Cdy chudi gia — nguyén cdy):

Bang 2. Két quda thi nghiém xdc dinh dp sudt riéng ciia cdc bg phan cdy chudi Nam My

Ki:h thuoc B Ap suit A[?Asuét
STT Tén miu thir miu, (mm) rong, | Lwc, (N) | riéng, rieng
(mm) (N/m) trung binh,
(N/m)

o o 55| 316097 57472

I EESEE Eﬁng_thu & ?S‘I"ng kinh: | 5 304453 | 5.535.5 5.998.3
55 369,171 | 6.712,2
50 346,372 | 6.927.4

2 Be than ngoai—16p 1 | 50 x 9,14 50 346,372 | 6.927.4 4.595,8
50 342,991 [ 6.859,8
70 372,579 | 5.322,6

3 | Bethanngoai—1lop1 | 70x9 70 406,198 | 5.802,8 5.613,4
70 400,027 | 5.714,7
50 251,745 5.034,9

4 | Be thanngoai—16p 2 [ 50x 7 50 254,338 [ 5.086,8 4.989,9
50 242,398 | 4.848,0
70 288,702 | 4.124,3

5 Be than ngoai —16p 2 | 70x 10 70 308,968 | 4.413,8 4.353,1
70 316,471 | 4.521,0
50 89,253 | 1.785,1

6 | Be than ngoai—16p3 | 50x 9 50 84,075 | 1.681,5 1.704,7
50 82,381 | 1.647,6
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Ki:h thude T oo Ap sut A[TAsuﬁ?'lt

STT Tén miu thir mdu, (mm) rong, | Lwe,(N) | riéng, riens

(mm) (N/m) trung binh,

(N/m)
70 201,984 | 2.885,5

7 | Be than ngoai — 16p 3 | 70 x 9 70 212,68 | 3.038,3 3.161,2
70 249,18 | 3.559,7
50 198,78 | 3.975,6

8§ |Cu 50 x 20 50 223,427 | 4.468,5 4.520,7
50 255,901 | 5.118,0
70 3244 | 4.6343

9 |ca 70 x 22 70 302,028 | 4.314,7 4.580,5
70 335,484 | 4.792.,6
o 7 o 60 169,259 | 2.821,0

10 ggé)n;hliﬁlh_ thar 72 ?(;mg kinh: 17 140,937 | 23490|  2.601,8
60 158,124 | 2.635,4
o 25 143,701 | 5.748,0

11 | Cubng 14 ?;mg kinh: 1 s 153,883 | 6.155,3 7.246,9
25 245,932 | 9.837,3
7 60 113,473 | 1.891,2

12 |La-216p g:l; 260 ) 105,452 | 1.757,5 1.892,7
60 121,763 | 2.029,4

3.2. Két qua thi nghiém do hé s6 ma sat

Badng 4. Két qua do hé s6 ma sat tinh ciia be, cuong buong chuoi

Lan do/bd Be chudi Cudng budng chudi

phan Cﬁ); Goc ma sat HE sb ma sat Goc ma sat H¢ s6 ma sat

chpbi tinh, (d9) tinh tinh, (d9) tinh

10,2 0,18 233 0,43

2 13.0 0,23 23,7 0.44

3 11.9 0,21 23,7 0,44

4 13.0 0.23 247 043

5 151 0,27 228 0,42

6 102 0.13 247 046

0,22 0,44

TB
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TAP CHi CONG NGHIEP NONG THON SO 50




KHOA HOC - CONG NGHE

Bang 5. Ket qua do hé so ma sat tinh cua cu, la chuoi

Lén do/b Cit chudi L4 chuoi

phan cﬁy. Goc ma sat Hé s6 ma sat Goc ma sat Hé s6 ma sat

chuéi tinh, (d9) tinh tinh, (d9) tinh

18,3 0,33 10,8 0,19

2 19,8 0,36 11,3 0,20

3 172 031 2.4 022

4 18,3 0,33 9,1 0,16

3 183 0.33 9.1 0.16

6 19,8 0,36 10,2 0,18

0,34 0,19

B

3.3. Két qua thi nghiém xac dinh khéi lwong riéng ciia cac bd phan cdy chudi
3.3.1. Khéi lwong riéng ciia thin chudi

Chudi Tay Chubi Tiéu gia Nam My
. . . Thé tich .
Lin do/ | Khéilwong | Thé tich . . U Knéi
. M . x Khoi lwgng | Khoi lugng cua
X cua mau cua mau n R x i x i luwgng
giong , T , T riéng, cua mau thi | mau thi n
thi nghiém, | thi nghiém, (Kg/m’) nghiém, (g) | nghiém riéng,
chubi ® (ml) ¢ S M| (€
| 45,41 60 756,8 31,42 40 785,5
2 57 55 70 750,7 37,69 50 753.,8
3 6133 80 766,6 47,42 60 790,3
4 67.52 90 750,2 55,17 70 788,1
5 75 65 100 756,5 61,57 80 769,6
756,2 TT1,5
TB

3.3.2. Khéi lwong riéng ciia cii chuoi

Chudi Tay Chudi Tiéu gia Nam My
Lin do/ | Khéilwgng | Thé tich . N The tich |y 63
, x , x Khoi lwgng | Khoi lugng cua
e cua mau cua mau A R x g x ; luwgng
giong R n | n riéng, ciia mau thi | mau thi A
thi nghiém, | thi nghiém, (Kg/m?) nghiém, (g) | nghiém rieng,
chubi (2) (ml) & ghem, (g) [ ngem, |- 4 o/m?)
(ml)
13,78 15 918,7 25,34 30 844,7
2 19,11 20 955.,5 33,81 40 845,3
59
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Chudi Tay Chuéi Tiéu gia Nam My
. , Thé tich .
A Khoi 1 The tich ‘ . Khoi
Lan do/ ?01 “";’“g R ¢ l: Khoi lwgng | Khoi lwgng cua ol
cua mau cua mau A , x i x ; lugng
oK , A , on rieng, cua mau thi | mau thi o
giong | thi nghiém, | thi nghié¢m, n cn rieng,
chubi g my | °F
3 21,24 25 849,6 43,54 50 870,8
4 27,25 30 908,3 52,15 60 869,2
5 31,37 35 907,7 60,15 70 859,3
TB 908 857.8

3.3.3. Khéi lwong riéng ciia cuong buong chuoi

Chudi Tay Chudi Tiéu gia Nam My
A . 2 The tich .
Lan do/ | Kn§ilwgng | Thé tich N . CU T Knéi
. M . x Khoi lwgng | Khoi lugng cua
K cua mau cua mau n R x i x B luwgng
giong | o f n riéng, cia mau thi | mau thi N
. thi nghiém, | thi nghi¢m, (Kg/m?) nghiém, (g) | nghiém riéng,
chuoi 3 (ml) 8 ghiem, (g g(mi) | (Kg/m?)
I 34,35 40 858,8 29,75 35 850,0
2 41,49 50 828.,9 37,49 45 833,1
3 47,47 60 791,2 41,65 50 833.0
4 57,86 70 826,6 45,38 55 825,0
5 66,12 80 826,5 50,15 60 835,8
TB 826,60 8354

3.4. Két qua do dwong kinh cudng budng chudi
3.4.1. Puong kinh cuéng buong chuoi Tay

Vi tri do

Két qua cac lan do, (mm)

Gia tri trung binh, (mm)

Vi tri sat than

44,20

55,55

51,40

48,05

45,55

48,95

60
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Vi tri do

Két qua cac lan do, (mm)

Gia tri trung binh, (mm)

V1 tri cuo1 buong

34,20

38,25

33,01

29,5

32,35

30,75

3.4.2. Puong kinh cuong buong chuéi Tiéu giad Nam My

Vi tri do

Két qua cac lan do, (mm)

Gia tri trung binh, (mm)

64,75

63,55

62,00

Vi tri sat than 58,25

61,82

60,55

36,45

32,25

Vi tri cubi budng 30,25

29,55

30,59

24,45

IV. KET LUAN VA PE NGHI

4.1. Két luan

1. Két qua nghién ciru da xac dinh ap
suat riéng ctia cac bd phan ciy chudi. Ap
suit riéng dao dong kha 1on tir 1,7 kN/m t6i
7,2 kKN/m. Ap suit riéng bé nhit & 16p be
trong ciing va 1on nhat & cudng 1a.

2. Két qua nghién ciru dd xac dinh hé
s6 ma sat ciia mot sd bod phan cua cay chudi
voi thép. HE s6 ma sat cua 13, be chudi tir
0,19 + 0,22. Hé s6 ma st cta cuéng buéng
chudi tir 0,33 + 0,36.

3. Khéi luong riéng cta cic bd phan
cdy chudi thay doi kha nhiéu va tuy thudc
vao giéng chubi tir 756,2 ~ 908kg/m>.

4. Puong kinh cudng budng chudi
tai vi tri sat than dao dong tur 44,2mm dén
55,55mm voi chudi tay va tir 58,25mm dén
64,75mm véi gidng chudi tidu gia Nam M.

5. Céc dac tinh Co ly va kich thudce
hinh hoc ctia mot sé bd phan cay chudi 1a
co s¢ dir li€u quan trong dé tinh toén, thiét
ké cac may va thiét bi co giéi hoa canh tac
chudi.

4.2. Kién nghi

Tiép tuc nghién ciru tinh toan, thiét ké
céc cum cong tac chinh ctia cac may va thiét
bi co gi6i hoa canh tac chudi trén co s két
qua nghién ctru da dat duoc.
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PHAT TRIEN HE THONG TU BONG PHAN LOAI CA ROT DUA TREN
CONG NGHE XU LY ANH VA MANG NG RON TiCH CHAP CNN

TS. Nguyén Thdi Hoc', PGS. TS. Lé Minh Lu', Nguyén Minh Khang’.

TOM TAT

Trong nghién curu nay, nhom tac gia da tdp trung vao viéc nang cao do chinh xdc trong
quia trinh tw déng phan loai ca rét cii dwa trén cong nghé xir Iy dnh két hop véi viéc sir dung
mang no ron tich chdp CNN. Voi bo dir liéu tao ra go”‘m 5000 birc anh cii ca rot binh thuong
va cii ca rot c6 hinh dang, mau sdc bat thwong (Cii bi nirt, gdy, cii ¢é hai ré chinh, cii ¢6 vai
xanh, cii xudt hién dom den véi dién tich trén 1 cm?2) dwoc chup o nhiéu goc canh va trong
nhiéu diéu kién dnh sang khdc nhau dwoc sit dung dé hudan luyén, danh gid va kiém tra mang
tich chdp CNN. Két qua khdo nghiém cho thdy phwong phdp dé xudt mang tich chdp CNN
khi phan loai hinh dang, mau sdc ca rot cii ra hai logi binh thwong va bat thuwong dat dwoc
dé chinh xdc cao hon ré rét so véi cdc phwong phdp khéc khi nhdn dién va phan loai ca rot
trén cung bo dir lieu. Cu thé, véi mang no ron tich chdp CNN duwoc dé xudt ¢é do chinh xdc
khi phan loai ca rot cé thé lén téi 96%. Trong khi do chinh xac phan loai khi su dung thudt
toan KNN chi dat 80%.

Twr khoa: Xur Iy anh; mang no ron tich chap CNN; phan loai ca 1ot tu dong.

DEVELOPMENT OF AN AUTOMATIC SORTING SYSTEM
FOR CARROT FRUIT BASED ON IMAGE PROCESSING TECHNIQUE AND
IMPROVED THE CONVOLUTIONAL NEURAL NETWORKS

ABSTRACT

In this study, we have focused on improving the performance of automatic sorting
system for carrot fruit based on image processing and the convolutional neural network. The
proposed databases (5000 images of carrot samples in various shapes and color (regular
and irregular) were split into trainging, validation and testing datasets. The were those
with cracked carrots, damaged carrots, douple roots. Carrots that contain larger than 1
cm(2) areas of green or dark spots. The experimental results show that the approach which
utilizes the convolutional neural network, achieves better performance than that of other
identification approach. The accuracy of the CNN approach is 96% while this value is only
80% with the KNN method.

Keywords: Image processing; The convolutional neural network; Automatic sorting system
for carrot fruit.

' Khoa Co Bién- Hoc Vién Nong Nghiép Viét Nam.
2Sinh vién nganh K§ thuat diéu khién va Ty dong hoa- Hoc Vién Nong Nghiép Viét Nam;
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1. DAT VAN DE

La moét thuc phém tdt, chtra nhiéu
vitamin nhu A, B1, B2, B6, B12 va dac biét
1a B -carotene, ca rot da va dang duoc quan
tam, chu trong Gmg dung nhiéu céng nghé
hién dai trong cac qua trinh tréng, cham soéc,
thu hoach va so ché bao quan. Tai Viét Nam
cling di xay dung duoc nhiéu ving san xuét
ca rét (nhu Hai Duong, Bic Ninh, Hung
Yén, Thai Binh) véi nhiéu cong doan san
xuat theo hudng hién dai th6ng minh hoa
nhim nang cao nang sut, chat luong, dap
ung duoc yéu cau tiéu thy ndi dia va xut
khau. Tuy nhién, khau kiém tra ngoai quan,
phan loai ca 1ot tai cac don vi san xuét trong
nude van chiém nhiéu thoi gian, chi phi 16n
va dic biét van duoc 1am thi cong. Nhu thé
hién trén Hinh 1, ca rdt duoc kiém tra va
phan loai thi cong vé hinh dang va mau sic
truée khi xuat khau.

Hinh 1. So ché va phan loai ca rot thu cong
tai xa Buc Chinh, Huy¢én Cam Giang,
Tinh Hai Duong

Ngoai ra, viéc phan loai thi cong con
tdn tai nhiéu han ché nhu nang suét théip, khi
phan loai con nhiéu sai sot do anh huong cia
sttc khoe va su thiéu tap trung ctia nguoi lao
dong. Do d6 vi¢c ing dung cong ngh¢ hién

dai vao viéc phan loai ca rot 12 viée 1am hét
strc can thiét (Zayas va cong su., 1989).

Trén thuc t& ¢6 nhiéu cong nghé¢ hi¢n
dai dugc ung dung hi¢u qua trong phan loai
ca rét. Trong d6 cong nghé xir Iy anh két hop
v6i1 céc thuat toan hoc may da va dang la
mot trong nhitng giai phap rat hiéu qua trong
viéc nang cao chét luong qué trinh nhan dién
va phan loai ca rét theo hinh dang va mau
sdc bé mat cu.

Trong bai bao nay, chiing t6i dé xuat giai
phéap g dung mang no ron tich chdp CNN
(Convolutional Neural Network) trong vi¢c
tuw dong nhan dién va phan loai hinh dang va
mau sic ci ca rot. Mang CNN 1a mot trong
nhitng md hinh hoc sau (Deep Learning)
duogc Gmg dung rong rii va rat hiéu qua trong
nhan dién, phan loai cac dbi tugng trong anh
(Denton, E., va cong su., 2014, H. Li., va
cong su, 2015, Jiankang Deng., va cdng su,
2016). Trong nghién ctru (Jahanbakhshi, A.,
va cong sy, 2021) cac nha khoa hoc da dé
xuat 3 cu trac mo hinh mang no ron tich
chdp CNN trong phéan loai ngoai quan cu
ca rét. Khi khao nghiém trén cing bo dir
lidu voi 878 buc anh cu ca rdt, két qua khao
nghiém cho thay rang v6i mé hinh mang
CNN trén b anh c6 kich thude 24x24 pixel
thu dugc dd chinh xac cao hon so véi cac
thuat toan phan loai khac. Trong nghién ctru
(Zhu, H., va cong su, 019) cac nha khoa hoc
Trung Qudc da trinh bay két qua nghién ciru
trong vi¢c xac dinh chat lugong bé mat ¢l ca
rot bang mo hinh hoc chuyén giao (Transfer
Learning). Trong nghlen cttu d6, mo hinh
nhan dang cu ca rét bang hinh anh dugc xay
dung trén mang AlexNet khi d6 mang duoc
dao tao trén co so dir liu 16n. Sau d6 cac nha
khoa hoc da st dung mé hinh hoc chuyén
giao dé dao tao cho cac mang no ron véi
lugng dir liéu it hon nhiéu so véi cac mang
CNN thong thuong. Két qua khao nghiém
cho thiy rang ty 1é nhan dién va phan loai
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chinh x4c cac cu ca rot ¢6 hinh dang, mau
sdc bat thuong cao va c6 thé dat toi 98.7%.
Do chinh xac nay c6 thé giup viéc phan loai
ca rot mot cach ty dong voi dd chinh xac va
d6 tin cdy cao. Qua két qua cua cac nghién
ctru st dung mang no ron trong nhan dién va
phan loai ca rot nay, ching ta hoan toan tin
tudng va c6 thé sir dung hiéu qua cong nghé
xtr 1y anh két hop véi cac thuat toan tri tué
nhén tao trong phan loai ndng san noi riéng
va trong san xuit nong nghiép noi chung.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CU'U
2.1. Vat liéu nghién ciru

Dé nhan dién va phan loai cu ca 1ot theo
hinh dang va mau sic dua trén cac thuat
toan hoc may doi hoi mot sb luong 16n céac
buc anh cii ca rot voi chét lugng va do phan
gidi anh can dam bao. Trén thyc té chua co
bo dit liéu day du cac thong sb vé cu ca rot
dugc cong bd, cho nén trong nghién ciru nay
nhém tac gia da xay dung duoc bd dir licu
anh theo cac qua trinh sau. Bo dir li¢u anh cu
ca rdt dugc chup boi may anh Nikon D7500
v6i d6 phan giai 20.9 pixel va trong cac diéu
kién thoi tiét, 4nh sang khac nhau.

1jpg

hjpg

94pP9
Hinh 2. Ca r6t duoc chup khi thay doi
cuong do sang va hudng chiéu anh sang

Nhu thé hién trong hinh 2 , nhém tac gia da
xay dung bd dir liéu anh cu ca rot khi lan
luot thay d6i goc chup va cudng do chiéu
sdng cua moi truong.

Tong cong gébm 5000 biic anh ct ca rot
duogc chup trén hai loai giéng chinh 1a Super
VL-444 F1 va Ti-103 duoc trong tai xa Puc
Chinh, Huyén Cam Giang, tinh Hai Duong.
Trong d6 ¢6 3650 anh chup tir cac ct ca rdt
binh thuong va 1350 birc anh tir cac cu ca
1ot ¢o hlnh dang va mau sac bét thuong (ct
bi nut, gay, vét ddm den, vét xanh, ct c6 hai
1é,...) duoc sir dung dé huan luyén, danh gia,
kiém tra mang no ron trong bd diéu khién.
Trén Hinh 3, thé hién hai loai ca rdt c6 hinh
dang va mau sic binh thu’(‘mg (cti s6 1-4,7-
8) va bét thuong (cu s6 5, 6, 9) ma hé théng
can phan loai voi tdc d6 nhanh véi do chinh
X4c cao.

Hinh 3. Dit liéu anh dau vao

2.2. Phuong phap nghién ciru
Cau trac h¢ thong ty dong nhan dién hinh

B0 anh dir licu »| Qua trinh xu ly anh

v
Trich chon dic Phén doan va tach
trung nén

L,

Hinh 4. Cau trac hé thong phan loai ca rot

Nhén dién va phan loai ca rot
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dang va mau sic bat thuong trén cu ca rot sir
dung mang no ron tich chap CNN duogc thé
hién chi tiét trén Hinh 4.

Noi dung chi tiét ctia cac khau duoc thé hién
trong cac muc sau:

2.2.1 Xur ly anh

Pé nang cao d6 chinh xéac trong cic
khau nhan dién hinh dang va méau sic bat
thuong trén cu ca rot dua trén cac thuét toan
hoc may thi anh dau vao can duoc xir Iy nhu
thay ddi kich thudc anh, tach nén, trich tron
dac trung anh, phat hién duong bién trong
anh...Trong nghién clru nay céac birc anh
dau vao duge diéu chinh kich thuéc vé ba
co la: (16x16), (48x48) va (256x256) pixel
dé co thé ddi sanh, lua chon kich thudc anh
t6t nhat.

2.2.2 Tdch nén dnh

Giai thuat tich nén anh c6 nhiém vu
loai bo toan bo vung anh khong chtra cac vat
thé mong muén trong mot birc anh va chi
giit lai viing anh cii ca rot. Trong nghién ctru
nay, nhom tac gia da phat trién va st dung
thuat toan MMD (Uoc Quang Ngo va cong
su., 2022) dé tach nén.

Trong thuat toan MMD cua ching t61,
cac buc anh dugc chia tach thanh cac vung
anh déu nhau nhu thé hién trén Hinh 5. Buc
anh ct ca rét duoc phan thanh 4 phan bang
nhau. M&i phan lai tiép tuc dugc chia thanh
cac phan anh bang nhau tiép theo. Qua trinh

chia tach chi dung lai khi do 1&ch chuan gitra
mirc xam hoa cua cac diém anh tai ving
dugc chia cat 16n hon so véi gia tri twong
mg cua toan birc anh ban dau. Giai thuat
tach nén dua trén viéc chia cat anh nay da
dugc chirng minh c6 hiéu qua vuot trdi so
v6oi cac giai phap so sanh véi cac gia tri
ngudng cb dinh tiy thudc vao mau sic cua
vat thé can tach nén nhu thé hién trong cac
nghién ctu (G. E. Meyer va cong su., 2008;
Z. Wang va cong su., 2018).

All|AI2

A B B
Al3|A14

C D C D

a). Mot miac  b). Hai mtc

Hinh 5. Chia anh theo cac muc

2.2.3 Mang no ron tich chdp CNN

Trong nghién clru nay, mang no ron tich
chap CNN (Convolutional Neural Network)
duoc su dung dé nhan dién hinh anh cu ca
rot, tir d6 c6 thé phat hién cac cu ca 1ot ¢o
hinh dang khac thudng nhu c6 vét nit, cu bi
gay, cli co nhiéu ré, phat hién cac dom khac
mau trén bé mit cu. Ciu tric mang CNN
trong nghién ctru duge thé hién trén hinh 6.

Tach nén anh

Giam kich
thudc anh

Mang tich chép
hai chiéu CNN

Hinh 6. Cau trac mang CNN trong phan loai ct ca rot
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Cau hinh mang CNN duoc dé xuit thé
hién trong Hinh 7. Trong m6 hinh mang
CNN dugc dé xuat trong bai viét nay duo sir
dung anh dau vao sau khi dugc tach nén cho
nén do chinh xac cua mang dugc nang Ién
r0 rét so voi khi st dung véi anh RGB khi
chua dugc tach nén. Dé danh gia do chinh
xac trong nhan dién va phan loai hinh dang
va mau sic cu ca rdt, trong nghién ctru nay,
nhom tac gia da dong thoi sir dung phuong
phap trich chon két ciu cta anh thanh véc
to dac trung (Local Binary Pattern (LBP))
va phuong phép trich chon dac trung su

Input Layer

v

dung céac théng ké (Histograms of Oriented
Gradients (HOG)) (Ghorbani, M., va cong
su., 2015) véi thuat toan Thuat toan K
lang giéng gan nhéat (K-Nearest Neighbor
(KNN)) dé nhan dién va phan loai ca rot
trén cing mot bo dir liéu anh dé cung d6i
sanh. Thuat toan KNN la mdt trong nhitng
thuat toan hoc don gian trong d6 mot diém
dit liéu méi s& duge so sanh véi K diém
dir liéu gan n6 nhat. Piém dir liéu moi sé
duoc phan vao 16p ctia phan 16n cac phan
tir trong K diém dit liéu gan n6 nhat dang
0.

Convolution 2D

Activation=ReLLU

Support =3*3

Convolution 2D
Support = 3*3
Activation=ReLU

v

Batch Normalization

v
Pooling 2D
Support = 2*2

v

Convolution 2D
Support = 3*3
Activation=ReLU

v

Batch Normalization

v

Full Connected Layer
Activation = Softmax

Hinh 7. C4u hinh mang CNN
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Do chinh xac (Acc) trong vi¢c nhan
dién cu ca rot dugc thé hién trong cong
thue (1).

Ace = TP+TN (D)
TP+TN+ FP+FN
trong do:
Bang 1. Cac chi s danh gia
biém anh | Thuoc cu | Khong thudc
Nhan dién —— ca 1ot el ca rdt
Thuoc cu ca rot TP FP
Khong thudc cu FN TN

Ham Loss dugc tinh theo cong thure (2).
Loss =—(XLog(p)+(1- X)Log(1- p)) @)

Trong d6 X mang gié tri nhi phan va bang
1 khi m6 hinh phan loai ding; p 1a gia tri
x4c suat du doan cua mo hinh. Gia tri sai
s6 trung binh tuyét ddi ciia mé hinh (Mean
absolute error (MAE)) dugc tinh nhu trong
cong thue (3).

Z|yi—xi|
MAE ==L
n

3)

trong do y, gia tri thuc té va x. la gia tri du
doan cta mo hinh.

Ngoai ra, trong viéc so sanh mang CNN
v61 viée phan loai ca 1ot st dung thuat toan
KNN chung ta st dung hai chi s6 Recall
va Precision. Hai chi s6 nay dugc tinh theo
1an luot trong cac cong thic (4) va (5).

4
Recall =P )
TP+ FN
. TP (5)
Precision = —
TP + FP
3. KET QUA

3.1 Phén doan va tiach nén anh

Qua trinh tach nén anh cu ca rét duoc
thé hién trén hinh 8.

Chuing ta thay phan anh cu ca rét véi

mau sic khac la nhu cac vét dom den, vai
xanh déu coi 1a viing anh nén va déu duoc
tach khdi buc anh sau khi tach. Ngoai ra
céc cu bi nirt hay gy ciing bang mang no
ron tich chap CNN dé kiém tra xem vé
hinh dang va mau sac cu ca rot c6 diém gi

a). Anh gbc
Hinh 8. Tach nén anh bang thuat toan

b). Anh sau tach

bat thudong hay khong.
3.2 Két qua nhén dién bz‘“mg mang no ron
tich chap CNN

Trong nghién ciru nay 70% sb anh duoc
dung cho muyc dich huan luyén, 10% ding
cho danh gia va 20% dung cho muc dich
kiém tra mang. Viéc liy anh tir cac bo dir
liéu anh chup cu ca rét binh thudng va bat
thuong duoc thuc hién mot cach ngau nhién.
Khi chay mé hinh véi sé lan epochs = 30,
két qua khi chay mo hinh dugc thé hién trén
bang 2. Thong qua két qua nay chung ta thdy
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khi kich thudc anh dau vao cang tang thi do
chinh xac khi nhan di¢én va phan loai cang
tang. Vo1 do phan giai 256x256 pixel, do
chinh x4c c6 thé 1én téi 98% trong khi voi
kich thudc 16x16 pixel thi d§ chinh xac chi
dat 73%. Pic biét chit lugng anh dau vao
trong cac qua trinh huan luyén, danh gia va
kiém tra mang rat quan trong. Thong qua két
qua trong bang 2 ta thdy, o chinh xac khi
su dung bd anh c6 kich thudc 48x48 sau khi
duogc tach nén co thé dat toi 96% trong khi
chi s6 nay khi ta chi st dung bo anh thong
thuong chi dat 80%. Ngoai ra, chat lugng &
cac chi s6 LOSS va MAE ctia mang khi sir
dung bd anh sau khi duoc tach nén déu tang
1én 13 rét so vai khi chung ta st dung bo anh
thong thuong van chira nén.

Két qua rong phan loai cii ca rot khi sir

dung céc thuat toan khac nhau dugc trinh
bay chi tiét trong Bang 3. ‘Thong qua két
qua cua Bang 3 ching ta thay khi phén loai
bang thuat toan K lang gleng gan nhat voi
cac phuong phap LBP va HOG thi cac chi
s6 Recall va Presicion déu c6 gié tri nhé hon
khi ching ta stt dung mang no ron tich chap
CNN khi khdo sat trén cung mdt bo dir licu.
Do dau vao duoc da kénh hoa va viée ung
dung cac 16p tich chap Convolutional cho
nén mang CNN s& thu duoc két qua phan
loai c6 do chinh xac hon. Cu thé, gia tri 16n
nhat chi s6 recall 1a 0.96 tng voi mang CNN
trong khi gia tri nho nhét khi chung ta sir
sung thudt toan KNN va gia tri nay chi dat
0.59. Ciing qua bang 3 ching ta thay, voi bd
két qua t6t hon thi ¢& anh phu hop nhat cho
mo hinh 1a 48x48 pixel.

Bang 2. Két qua nhan dién va phan loai ca 6t dua trén mang CNN

N Str dung b anh thong thuong St dung bd anh sau khi tach nén
. A Kic . . Z ,
Chiso | w6 anh | Hudn | Danh gia | Kiém Huan | Panh gia | Kiém tra
luyén tra luyén
16x16 0.75 0.74 0.73 0.96 0.96 0.95
ACC 48x48 0.82 0.80 0.80 0.98 0.97 0.96
256x256 0.85 0.83 0.81 1.00 1.00 0.98
16x16 0.54 0.55 0.56 0.03 0.03 0.04
LOSS 48x48 0.52 0.53 0.53 0.02 0.03 0.03
256x256 0.45 0.46 0.47 0.01 0.01 0.01
16x16 0.31 0.31 0.31 0.02 0.02 0.05
MAE 48x48 0.28 0.28 0.29 0.01 0.02 0.03
256x256 0.26 0.27 0.27 0.00 0.00 0.12
Bang 3. Két qua so sanh giira cac thudt toan phan loai ca rot
Kich Thuat toan phan loai
Chi sb thwée Loai cu KNN CNN
anh LBP HOG
16x16 Binh thuong 0.67 0.85 0.95
Bit thuong 0.65 0.80 0.94
Recall 48x48 Binh thuong 0.62 0.81 0.96
Bit thuong 0.61 0.80 0.93
256x256 | Binh thuong 0.60 0.76 0.89
Bat thuong 0.59 0.75 0.86
69
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Kich Thuat toan phan loai
Chi sb thudc Loai cu KNN CNN
anh LBP HOG

16x16 Binh thuong 0.62 0.82 0.94

Bét thudng 0.60 0.79 0.93

Precision | 48x48 Blnh thu:ong 0.59 0.86 0.95
] 058 | 08 | 093 |

256x256 | Binh thuong 0.58 0.78 0.86

Bét thudng 0.57 0.76 0.85
4. KET LUAN of the 2015 IEEE Conference on Computer

Hién dai héa céc qua trinh san xuat nong
nghlep noi chung va trong so che bao quan
nong san noi riéng dang 1a xu thé va c6 nhu
cau cap thiét dbi v6i nganh nong nghiép cua
Vigt Nam. Vige ung dung cong nghé xu ly
anh két hop vé6i cac thuat toan tri tué nhan
tao trong tu dong nhan di¢n hinh dang va
mau sdc bat thuong trén cu ca rot dd mang
lai nhi¢u loi ich cho ngudi san xuat nong
nghi¢p. Trong nghién clru nay, nhom tac gia
da dé xuat va khao nghiém thanh cong mo
hinh mang no ron tich chap CNN trong viéc
nhan dang va phén loai ca r6t, giup cai thién
chét lugng va san hrong hé thong phan loai.
Do chinh xac ctia md hinh c6 thé dat t6i 96%
va gia tri nay hoan toan cao hon so véi cac
phuong phap phan loai str dung thuat toan
KNN trong cac cong bd trude do.

Pé nang cao chat hrong, d6 chinh xac cua
mo hinh, trong thoi glan t6i, hé thong phan
cung va phan mém s& dugc hoan thi¢n va
khao nghiém trén cac day truyén phan loai
ca rot thuc te.
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NGHIEN CUU SU HO TRO CUA SONG SIEU AmM
TRONG CHIET XUAT TINH DAU HUONG NHU

Lé Anh Birc!, Nguyén Thi Anh Thu'

TOM TAT

Nghién ciru da thue nghiém chiét xudt tinh dau hirong nhue véi sy hé tro ciia séng siéu Gm
nham xdc dinh dnh hwong cia cdc thong sé chiét xudt dén ty 1¢ tinh dau thu hoi trong qud
trinh chiét xudt va xdc dinh ché dj chiét xudt hop 1.

Cdc thuc nghiém dwoc tién hanh tai cdc mirc thay doi vée ty lé nguyén liéu/ethanol tinh
theo khoi lwong thay doi tir 1/5, 1/6,5, 1/7,15, nhiét do chiét xudt thay doi tir 60 - 80°C va
thoi gian chiét xudt thay déi tir 2 - 6 gio.

Két qua da xdc dinh dwoc anh hwdng cia cde thong sé dén 1y 16 tinh dau thu hoi va xdc
dinh duwoc ché do chiét xuat hop Iy voi mirc cong suat siéu am 60 W, ty ¢ nguyén licu/dung
moi la 1/7,15, nhiét do chiét xuat la 80°C va thoi gian chiét xudt la 6 gio.

Tir khéa: Huong nhu, tinh dau, chiét xuét, nhiét do, ty 1¢ tinh dau thu hoi.

STUDY ON ULTRASOUND ASSISTED FOR EXTRACTION OF OCIMUM
GRATISSIMUM ESSENTIAL OIL

ABSTRACT

The study experimentally extracted Ocimum gratissimum essential oil by ultrasonic in
order to determine the effect of extraction parameters on the ratio of recovered essential oil
in the Ocimum gratissimum essential oil extraction process and determine an appropriate
extraction regime.

The experiments were conducted at varying levels of material: ethanol ratio from 1/5 to
1/7.15, the temperature varies from 60 to 80°C and the extraction time varies from 2 to 6
hours.

The results have determined the effects of the parameters on the ratio of recovered
essential oils and determined an appropriate extraction regime at ultrasound power of 60
W, the ratio of Ocimum gratissimum/ethanol is 1/7,15, extraction time is 6 hours, extraction
temperature is 80°C.

Keywords: Ocimum gratissimum, essential oil, extraction, temperature, recovered essential
oil.

1. PAT VAN PE moc toc, tri da dau nhon, hd tro tiéu hoa, tri
Tinh dau huong nhu c¢6 hwong thom ngot bong, vét thuong...
dé chiu xen 1an mdt chut cay nong va duogc Tinh dau huong nhu dugc chiét xuat chu

sir dung rong rai do c6 rat nhidu cong dung  yéu theo phuong phép thu cong nhu chung
trong viéc cham soc va bao vé sttc khde nhu  cat tryc ti€p bang nudc hodac bang phuong
ngdn ngura va tri mun, lam sang da, ho tro  phap chung cat 16i cuon hoi nudce [1], do do

! Trudng Pai hoc Nong Lam TP. Ho Chi Minh
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ton tai mot sd nhuge diém nhu can nhiéu
thoi gian, tiéu hao nhiéu ning lugng, nhiét
do chiét xuét 1én dén diém so6i cua nude 1a
100°C,... Tinh dau huong nhu ciing nhu cac
loai tinh dau khéc, khi chiét xuat tai nhiét
d6 nay s& lam giam chat luong tinh dau. Bé
khic phuc nhimg ton tai cua cic phuong
phap chiét xuét nay, song siéu 4m di duoc
mg dung vao qua trinh chiét xuat nham lam
nhiét d6 chiét xuat. Cac két qua nghién ctru
cho thiy khi ung dung song siéu am trong
qua trinh chiét xuat da dem lai hiéu qua chiét
xudt, giam thoi gian chiét xuat.

Bén canh do, khi ing dung song siéu
am con cho thay ting chat luong tinh dau
so vo1 phuong phap khong dung song siéu
am, tinh dau thu duoc s& tang cac chét co
hoat tinh sinh hoc nhay cam vd&i nhi¢t do
so voi chung cit bang nudc [2], hiéu suat
chiét xuat ting 30% so v6i khi khong tng
dung siéu 4m chiét xuat cac hop chét cay tir
gimg [3], ting gap 3 1an so v6i phuong phap
truyén thong khi chiét xuat chat mau tir c
nghé [4], luong dau tang tir 30 - 50% khi co
hd tro cua song siéu am khi chiét xuét tir hat
hudng duong, ddu nanh [5].

Thoi gian chiét xuat, nhiét do chiét xuat,
ty 16 dung moi va cong suat siéu am khi ing
dung song si€u am ciling dugc nghién ctru.
Céc két qua cho thiy thoi gian khi dung siéu
am la nhanh hon khi khong c6 siéu am, thoi
gian chiét xudt 14 15 phut khi chiét xuit mau
tir ¢ nghé [4], 80 phut khi chiét xuat nhém
chat mau anthraquinone tir rudt gd va vo cay
xu sung [6]. Nhiét do chiét xuat ciling thap
hon so véi khi chiét xuit theo phuong phap
thong thuong, tiy theo loai san pham ma
nhiét d6 chiét xuat khi dung siéu am thay
doi tir 49 - 61,50C [6],[71,[8], ty 1¢ nguyén
liéu/dung moi tir 1/10 - 1/20 [9],[10]. Cong
suit siéu am thich hop 1a 59,2 W khi chiét
xudt chat chéng oxy hoa tir vo qua luyu [11].

Nhu véy, séng siéu 4m co nhiéu uu

diém khi Gmg dung trong chiét xuat tinh dau.
Vi vay muc ti€u ctia nghién clru nay la Gmg
dung soéng siéu 4m vao chiét xuét tinh dau
huong nhu nhim xac dinh sy anh huong cua
cac thong sd ty 1& nguyén lidu/dung moi,
thoi gian chiét xuit, nhiét do chiét xuat dén
qua trinh chiét xut tinh dau huong nhu.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

Nguyén liéu chiét xuat:

L4 huong nhu tring duoc thu mua ¢ chg
dau moi nong san Tha P, Thanh phd H6
Chi Minh. Sau khi thu hoach, 14 huong nhu
dugc tach ra khoi cong, chi 1ay phan 14 va
dem rura sach, cit nho thanh tung doan voi
chiéu dai <2 mm.

Dung moi: dung moi su dung trong cac
thi nghiém chiét xuat 1a Ethanol 96%.

BG tri thi nghiém:

Céc thi nghiém duoc thuc hién trén thiét
bi siéu 4m bé model JP — 010S Ultrasonic,
thiét bi c6 kha niang diéu chinh nhiét d6 20
- 800C voéi hai dong ho hién thi nhiét do cai
dat va nhi¢t do thuc. Cong suét siéu am 60
W, cong suét nhiét 100 W, tan so siéu Am 40
KHz, dung tich thiét bi 1a 2 lit.

Dich chiét tinh dau thu dugc sau d6 dua
vao phéu chiét dung tich 100 ml dé tach tinh
dau.

Sau khi thir nghiém thu dugc dich chiét
tinh dau huong nhu, dich chiét duogc tién
hanh thu héi tinh diu. Pem can lai khéi
lwong tinh dau huong nhu thu hdi duoc va
so v6i khdi lugng nguyén ligu 14 hwong nhu
ban dau dua vao chiét xuit dé tinh ty 1¢ tinh
dau thu héi.

Ham luong ty 1¢ tinh dau hwong nhu thu
hdi duogc xac dinh theo cong thirc:

n="24 4100 %
m

nl
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Trong do:

n: ty 1& tinh dau thu hoi, (%)

m,; khoi lugng tinh dau huong nhu nguyén
chat thu duoc, (g)

m 'khéi luong nguyén liéu 1a hwong nhu
ban dau, (g)

Khéi lugng tinh dau huong nhu nguyén
chit duge xac dinh b?mg can dién tir Ohaus
PA413, khoang do 410 gram, d¢ chinh xac
0,001 gram.

Ty 18 tinh dau sau thu hdi duoc khi
chiét xuat duoc st dung lam co sé dé xéc
dinh ché d6 chiét xuit phu hop, bao gdm cac
thong sb: ty 1& nguyén liéu/dung moi, thoi
gian chiét xuat, nhiét do chiét xuat.

Phuong phéap xur Iy s6 liéu: sir dung
phuong phip LSD (Least Significant
Difference - Gidi han sai khac nho nhat) dé
phan tich danh gia sy khac biét cua cac s6
lidu vé& mit théng ké.

Chat luong tinh dau huong nhu dugc
phan tich theo tiéu chuan Quéc gia TCVN
9655-1:2013 [12].

3. KET QUA NGHIEN CUU

Céc cong trinh nghién cltru da cong
bb cho thay khi ing dung song si€éu am vao
chiét xuét thi cac yéu t6 c6 anh huong dén
hiéu qua ctia qua trinh chiét xuét 1a ty 18
nguyén lidu / dung méi, thoi gian chiét xuat
va nhiét d6 chiét xuat. Trén co so do, tién
hanh thay dbi cac gia tri cia cac thong sb
trén nham xéac dinh anh hudng cia cac thong
sO chiét xuat dén ty 1 tinh dau huong nhu
thu hdi dugc sau khi chiét xuét,

Céc thi nghiém duogc thyc hién theo
phuong phéap dung nhiét véi sy hd trg cua
song siéu am. Sir dung song siéu am tai tin
s6 60 W. Cac thi nghiém dugc thyc hién khi
thay d6i cac thong sb chiét xuit nhu sau:
ty 18 nguyén liéu/dung moi tinh theo khéi
lwong thay dbi tai ba muc 1/5, 1/6,5; 1/7,15,

nhiét d¢ chiét xuat 60, 70 va 80°C va thoi
gian chiét xuat thay doi tur 2 - 4 gid. Quy
trinh thi nghiém dugc thuc hi¢n nhu hinh 1.

La hwong nhu

\

Xt li so bo

o=

Cét nhé (<2mm)

-

Sicu am

-

Dich chiét

=

Téach dich

7

Tinh dau

Hinh 1. Quy trinh chiét xuét tinh dau
huong nhu c6 ho trg song si€u am.

Nuéc duge db vao bé siéu Am. Tién hanh
cho 14 hwong nhu va dung méi vao cdc thay
tinh theo ding ty 1€ s€é dung mang boc thuc
pham day kin miéng cdc. Pt cdc thiy tinh
gom la di cit nho va dung méi la ethanol
nay vao trong bé siéu am. Diéu chinh nhiét
do va thot gian.

Khi két thic qua trinh siéu am, roét dich
chiét tinh dau huong nhu tir trong cdc thuy
tinh ra va cho vao lo dung.

Tach dich va tinh dau thu duge: cho
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luong dich chiét tinh dau huong nhu vao
phéu chiét va tién hanh diéu chinh van chiét
dé phan nudc chay xudng hét. Phan con lai
nhe hon nudc 1a tinh dau.

e Anh huéng cia ty 1¢ nguyén lidu/
dung mdi dén ty 1¢ tinh diu thu hoi:

Pé dam bao qua trinh chiét xuat véi su
hd trg ciia song siéu am, lugng dung moi
t6i thiéu phai dam bao sao cho nguyén liéu
duoc ngap trong dung moi (ethanol vira ngap

mat khéi 14 huong nhu trong binh). Trén co
s do, cac muc ty I¢ nguyén li¢u: dung moi
dung dé khao sat 1a 1/5, 1/6,5 va 1/7,15 (g/
ml).

Bang 1 trinh bay s6 liéu trung binh cua
cac thi nghiém duoc tién hanh véi cong suat
siéu am 60 W, nhi¢t do 80°C trong thoi gian
4 tiéng.

Bang 1. Ty 18 tinh dau thu duoc (%)
theo cac muc ty 1€ nguyén li¢u/dung moi

Ty 1€ nguyén liéu/dung moi 1/5 1/6,5 1/7,15
Luong tinh dau thu dugc (ml) 0,048 0,063 0,074
Ty 1é tinh dau thu dugc (%) 0,048 0,063 0,074

Ti l& tinh déu, (%)

=]
=
L

=1

[=]1

Ti l& tinh dau thu duge (%)
(=]
(] cf:I

=
[=1
past

(=]

115

6,063

EF L

1/6.5

T1 18 nguyén lidu'dung maoi

Hinh 2. Ty 1¢ tinh dau thu duogc (%) theo cac mic ty 1& nguyén liéu/dung moi

Két qua trinh bay trong bang 1 va hinh
2 cho thay ty 1& tinh dau hwong nhu thu
duogc khi ty 1¢ nguyén li¢u/dung méi 1/5 1a
0,048%, khi tang luong dung méi 1én 1/6,5
thi ham luong tinh dau thu dugc 13 0,063%,
khi tiép tuc tang luong dung méi 1én 1/7,15
thi ham luong tinh dau thu duoc c6 ting
nhung ting khong dang ké 1 0,074%.

Nhu vy véi ty 16 1/5 cho thay ty 18
dung moi so voi lugng 14 huong nhu qua

thip nén hiéu qua chiét xuat thip. Véi ty
1€ 1/6,5, luong dung moi dugc tang Ién,
tao diéu kién thuan loi cho su tiép xuc gifra
dung moi, 14 huong nhu va song siéu am nén
luong tinh dau thu duoc c6 ting. Vay nén
khi tang luong dung madi thi s€ tang luong
tinh dau thu dugc. Dan dén ty 16 1/7,15 1a
ty 1& thu duoc nhiéu tinh dau nhat, tuy nhién
luong tinh dau thu dugc tang khong dang ké.

Trén co s¢ do, ty 1€ dung méi 1/7,15
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dugc chon ma khong tiép tuc ting thém ty 16
nay, day la murc ty 1¢ da dam bao ethanol vira
ngap mit khdi 1a hwong nhu trong binh, dam
bao cho qua trinh truyén song siéu am dién
ra trong toan bd thé tich khéi 1a. Bén canh
d6, néu tiép tyc tang ty 1& dung moi thi ty 18
tinh dau sé& ting khong dang ké, nhung chi
phi ning luong dé gia nhiét cho dung moi
s tang cao. Nhu vay, ty I¢ dung méi 1/7,15
duoc chon ¢ dinh cho cac thi nghi¢m tiép
theo.

o Anh huéng ciia nhiét d chiét xuat
dén lwgng tinh dau thu dwoc:

Pé x4c dinh anh huong ctua nhi¢t do
chiét xuit, cac thi nghi¢m duoc tién hanh
v6i cong sudt siéu am gitr ¢d dinh 1a 60 W
trong thoi gian 4 tiéng voi ty 1& nguyén liu/
dung méi la 1/7,15.

Nhiét do chiét xuat 1a mot thong sb quan
trong c6 anh hon 16n dén chét luong tinh dau
thu dugc khi chiét xuét. Nhiét do chiét xuat
cang thdp thi chat luong tinh dau s& cang
cao. Tuy nhién, néu nhiét do chiét xuat qua
thip s& lam giam luong tinh dau thu duoc,
tham chi khong thu dugc tinh dau. Do do,
trong nghién ctru nay, ké thira cac cong trinh
da cong bd, chon mrc nhiét d6 thép la 60°C.
V& mirc nhiét do trén, khi nhiét do dat nhiét
dd soi ciia nudc s€ lam nude bay hoi va 161
cudn theo tinh dau (twong tu nhu phuo.5ng
phap 16i cudn hoi nudc), do d6 dé dam bao
nude khong bi bay hoi trong qua trinh chiét
xuat, chon mirc nhiét d¢ trén 14 80°C. Sé liéu
trung binh cua cac thi nghiém dugc trinh bay
trong bang 2.

Béng 2. Ty 1¢ tinh dau thu dugc (%) theo nhiét do.

Nhiét d6 chiét xut 60°C 70°C 80°C
Luong tinh dau thu duogc (ml) 0,062 0,07 0,074
Ty 1é tinh dau thu duogc (%) 0,062 0,07 0,074

Tilé tinh dau, (%)
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Hinh 3. Ty I¢ tinh dau thu duge (%) theo cac murc nhiét do chiét xuat
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Két qua trinh bay trong bang 2 va hinh 3
cho thdy ty 1é tinh dau huong nhu thu dugc
s& tang khi ting nhiét do chiét xuat. O mirc
nhiét do 80°C thu dwgc nhiéu luong tinh
dau nhat. Nhu di phan tich ¢ trén, do day
1a ngudng nhiét do cao nhit c6 thé sir dung
nén nghién ctru s& khong tiép tuc tang nhiét
d6 chiét xuit 1én cao hon nita va chon gia tri
nhiét do nay cho thi nghiém tiép theo.

. Anh hwéng cia thoi gian chiét xuét

dén lwong tinh dau thu dwoc:

Pé xac dinh anh hudng cua thoi gian chiét
xudt, cac thi nghiém dugc tién hanh véi cong
suat siéu &m 60 W, nhiét d6 chiét xuat 80°C
va ty 1& nguyén liéu/dung moi 1a 1/7,15. S6
li¢u trung binh cta céc thi nghiém dugc trinh
bay trong bang 3.

Béng 3. Ty 1¢ tinh dau thu duoc (%) theo thoi gian.

Thoi gian chiét xuat 2 gio 4 gioy 6 gio
Luong tinh dau thu dugc (ml) 0,054 0,074 0,098
Luong tinh dau thu duoc (%) 0,054 0,074 0,098

Ti & tinh dau, (%)

— E'J'

& 0,09

5 008 0,
3 007

Lo A

= 0,054
= 0,06

- 3

= u.l.|5

—

1k LTl

= (R

= g0l

- ooz

= oot

|_

[

2 gity
4 gify

074

B gitr

Thei gian

Hinh 4. Ty 1¢ tinh dau thu dugc (%) theo cac mirc thoi gian chiét xuat

Két qua trinh bay trong bang 3 va hinh 4 cho
thay ty 1¢ tinh dau huong nhu thu duoc ting
khi tang thoi gian chiét xuat. Thoi gian chiét
xuat thu dugc nhiéu tinh ddu nhét 13 6 tiéng.
o Luwa chon ché dj chiét xuit:

Ttr cac két qua thuc nghiém & cac thi nghiém
dugc thuc hién khi thay ddi cac thong sb

76

chiét xuat véi ty 1¢ nguyén liéu/dung moi
thay ddi tai ba muac 1/5, 1/6,5; 1/7,15 (g/
ml), nhiét d6 chiét xuat thay ddi tir 60 - 80°C
va thoi gian chiét xuat thay doi tir 2 - 6 gio
da cho thiy khi ting cac thong sb nay thi
ty 1é tinh dau thu duoc s& ting. Tuy nhién,
viéc tang ty 1¢ dung moi Ién qua cao s€ lam
tang luong dung méi can st dung trong chiét
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xudt, gy lang phi, ngoai ra con 1am ting ton
hao lugng nhiét can thiét cho qué trinh gia
nhiét.

Ché do chiét xuat duoc lya chon cin cir
vao ty 1 tinh dau huong nhu thu duoc. Vi
cac phan tich d duoc trinh bay sau mdi két
qua thi nghiém nhu da néu ¢ trén, két qua
d3 xac dinh duoc ché do chiét xuat hop 1y ¢
mirc cong sudt siéu am 60 W, ty 1é nguyén
liu/dung méi 1a 1/7,15, nhiét o chiét xuat
1a 80°C va thoi gian chiét xut 1a 6 gio. Tai
ché @6 chiét xuat ndy, mau tinh dau duoc
guri xét nghi¢m tai Trung tdm Ky thuat Tiéu
chuan do ludong Chéit luong 3 (QUATEST
3) da cho thay chat luong tinh dau dat tiéu
chuan qudc gia TCVN 9655-1:2013.
4. KET LUAN

Thong qua viéc tim hiéu dic tinh 1a
huong nhu va cac phuong phap chiét xuat
tinh dan hién dang dugc 4p dung, nghién ctru
da tién hanh thtr nghiém chiét xuat tinh dau
huong nhu véi su hd trg ciia séng siéu am.
Céc thi nghiém duoc thyc hién voi cac muc
thong s6 ctia qua trinh chiét xuit thay doi
nham xac dinh anh huong cua cac thong sb
chiét xuat dén ty 1é tinh dau thu hoi trong
qua trinh chiét xuat. Két qua cho thay song
siéu 4m dd dem lai hiéu qua chiét xuat khi
mg dung cho chiét xut dich chiét tinh dau
huong nhu.

Trén co sé danh gia, phan tich anh
huong cua cac thong sb ciia qua trinh chiét
xuat dén ty 1¢ tinh dau hwong nhu thu hoi
d3 xac dinh dugc ché do chiét xuat hop 1y
cho qué trinh chiét xuat tinh dau huong nhur
v6i su hd tro cua song siéu am 1a cong suat
siéu am 60 W, ty I¢ 14 huong nhu/ethanol 1a
1/7,15, nhiét do chiét xuat 80°C va thoi gian
chiét xuat 1a 6 gio.

Han ché cia nghién ctru nay la chua so sanh

chiét xuat tinh diu hwong nhu khi c6 va
khong c6 sy hd tro cua song siéu am vi cac
két qua nghién ctru da cong bd cia cac tac
gia trong va ngoai nudc da két luan rang khi
c6 su hd trg cua séng siéu am trong chiét
xudt s& 1am tang chét luong tinh dau, tang
hiéu sudt chiét xuit so v6i phuong phéap
khong dung song si€u am.
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TIN TUC HOI

MOT SO THONG TIN HOAT BONG CUA HOI BONG KHU VUC
CAC HIEP HOI CO KHi NONG NGHIEP (ReCAMA)

I. GIOI THIEU SOLUQC VE HQIDONG
KHU VUC CAC HIEP HQI CKNN

Hoi d@)ng khu vuc cac hiép hoi may
nong nghiép (goi tit 1a ReCAMA) dugc
thanh 1ap béi Trung tdm Co gidi hda ndng
nghiép bén viing (CSAM) ctia ESCAP vio
nam 2014 (ESCAP la Uy ban Kinh té Xa
hoi khu vuc Chau A Thai Binh Duong cta
Lién Hop Qudc).Viéc thanh 1ap ReCAMA 14
nham muc dich thiic day co gidi hoa nong
nghiép bén viing ¢ khu vuc chau A - Thai
Binh Duong thong qua tdng cudong nang luc
ctia cac hiép hoi co khi néng nghiép qubc
gia, tao diéu kién trao d6i kién thurc va thong
tin, dong thoi ting cudng hop tac va két ndi
giita cac hoi, hiép hoi qudc gia

Hién nay, ReCAMA c6 20 hoi, hi¢p hoi
thanh vién thudc 15 quéc gia. Hoi Co khi
néng nghiép Viét Nam duoc két nap 1a thanh
vién chinh thirc cuia ReCAMA tai Hoi nghi
thuong nién lan thir 2 cia ReCAMA tir 16
dén 18/7/2016 & Coimbatore, An Do.

II CUQC HQP GIUA NAM 2023 CUA
HOI PONG KHU VUC CAC HIEP HOI
CO KHi NONG NGHIEP (ReCAMA)
Vao ngay 17 thang 8 nam 2023, cac
dai biéu tir 12 Hiép hoi thanh vién cua Hoi
ddng khu vuc cac hiép hoi May nong nghiép
(ReCAMA), di tham gia hop truc tuyén
phién thao luan gitra nam do Trung tam Co
gidi hoa nong nghiép bén vimng thuoc Uy ban
Kinh t& va X& hoi Lién hop qudc khu vuc
Chau A Thai Binh Duong (ESCAP-CSAM)

Ha Pirc Ho

t6 chirc tai Bac Kinh Trung Qudc. Hoi Co khi
Nong nghi¢p Viét Nam c6 4 dai biéu tham du
do 6ng Chu Van Thi¢n, phé chu tich kiém
Téng thu ky hoi lam trudng doan. Cude hop
truc tuyén nay dong vai tro nhu mot sy kién
mé dau cho hang loat cac su kién tiép theo
nhu: Cudc hop thanh vién ReCAMA lan thir
9 va Chuyén tham quan - tp huén lan thir 8
cia ReCAMA di dugce 1én ké hoach t6 chiic
vao cubi nim nay.

Dai dién cho Hi¢p hoi chu tich ReCAMA
2023 va la nguoi dong to chirc Hoi nghi
Thanh vién ReCAMA lan thi 9, 6ng Ekinc
Ergunes tir Hiép hoi cac nha san xuat may
ndéng nghiép Tho Nhi Ky trinh bay tong quan
vé cach to chire cudc hop dau tién cho cac
thanh vién ReCAMA. Sau do, 6ng Lasantha
Wickremesooriya, thay mat Hi¢p hoi cac nha
san xuat va cung cdp may nong nghiép Sri
Lanka trinh bay nhimng van dé quan trong ma
nganh co gidi hdéa ndong nghiép Sri Lanka
phai d6i mit va trién vong cta no.

Ho1 nghi da thao luan va dat dugc su
dong thuan vé chi dé ciia Chuyén tham quan
va tap huan lan thir 8 cia ReCAMA sé& dién ra
tai Trung Qudc vao cudi thang 10 nam 2023.
Hoi nghi ciing thao luan vé cic phuong phap
chia sé thong tin va dir li¢u gitra cac hié¢p hoi
dam bao kha thi va bén viing.

I PAI HQI THUONG NIEN LAN THU
9 CUA ReCAMA - HOI CO KHI NONG
NGHIEP VIET NAM PUQC BAU LAM
PHO CHU TICH NHIEM KY 2023 - 2024
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TIN TUC HOI

Hoi dﬁ‘)ng khu vyc cua Hiép hoi May
noéng nghiép khu vuc Chau A —Th i Binh
Duong (ReCAMA) d t6 chirc Pai hoi Thanh
vién 1an thir 9 tai Izmir, Tho Nhi Ky tir ngay
2 dén ngay 4 thang 10 nam 2023. Cudc hop
do Trung tam Co gi6i hoa Nong nghiép Bén
vitng cta Uy ban Kinh té va X hoi Lién hop
quéc khu vuc Chau A - Thai Binh Duong
(ESCAP-CSAM) va Hi¢p hdi cac nha san
xudt may va thiét bi nong nghiép Thé Nhi
Ky (TARMAKBIR) phéi hop t6 chirc. Pay
14 14n dau tién ké tir khi xdy ra dai dich covid
19, 29 dai biéu tir 14 Hiép hoi Thanh vién da
duoc truc tiép hop mat. Poan dai biéu Viét
Nam tham du hoi nghi nay gdm 2 thanh vién
la ba Binh Thi Tam, ph6 vién truong vién Co
dién Nong nghi¢p va CNSTH., dai dién Hoi
Co khi ndng nghiép Viét Nam va ba Nguyén
Phuong Ngoc, pho Tong giam dbc cong ty
CP ning luong va Béat dong san MCG dai
dién doanh nghiép.

Mo dau cude hop, ong M. Selami ileri,
Téng thu ky Hiép hoi cac nha san xuit may
va thiét bi nong nghiép Tho Nhi Ky doc dién
van khai mac. Tiép theo 13 phan trinh bay ctia
6ng Marco Silvestri, pho giam ddc kiém can
bd Chuong trinh cua CSAM va GS. Banu
Yiicel, pho hiéu truéng DPai hoc Ege kiém
truong khoa Nong nghiép,

Ba Unurjargal Davaa, Giam doc diéu
hanh Hiép hoi Nong dan trong trot quc gia
Mong C6 (MNCFA); ong Eking Ergiines,
Chuyén vién Van phong Quan hé Qudc
t¢ cia TARMAKBIR; 6ng Alimul Ahsan
Chowdhury, Chu tich Hiép hdi céc nha
san xuit méay nong nghi¢p Bangladesh

(AMMAB); va Ong Nerio Antonio II Sibulo,
Phé chu tich diéu hanh Hiép hoi cic nha
san xuit va phan phbi may nong nghiép
Philippines (AMMDA) da trinh bay hién
trang chung vé co gidi hoa nong nghiép &
cac qudc gia twong g, bao gdm quan diém
vé gidi va cac khuyén nghi vé 16ng ghép gidi
thong qua hop tac khu vuc .

Sau bai trinh bay cuia CSAM vé “Long
ghép gidi trong co gidi hoa nong nghiép
bén ving”, ong Krishna SHARMA, Chu
tich Hiép hoi doanh nhan may nong nghiép
Nepal d trinh bay mét nghién ciru dién hinh
vé “Dich vu cho thué may NN do phu nit dan
dau”, mot cau chuyén dﬁy cam hung, mdt
giai phéap kha thi cho viéc 10ng ghép gidi.

Ba Yuee Feng, can bo diéu phdi chuong
trinh cia CSAM nguoi chil chét cia sang
kién ReCAMA, di trinh bay tong quan vé
cong viéc da hoan thanh trong ndm 2023 va
diéu phéi thao luan vé ké hoach hoat dong
cua ReCAMA cho nam 2024. Pai hdi cling
da bau ra Chu tich va Pho Chu tich Hiép hoi
nhiém ky 2023-2024, trong d6 Hiép hoi Ché
tao May Nong nghi¢p Bangladesh gitr vai tro
Chu tich va Ho1 Co khi Nong nghi¢p Viét
Nam (VSAGE) gitt chtc Pho Chu tich.

Sau phﬁn hop tai hoi truong, cac dai
biéu di thuc dia dén cc nha may ché tao may
nong nghi¢p va tham quan Hoi cho chan nuoi
va noéng nghiép qudc té 1an thi 20 & Bursa..
Ngudn: Centre for Sustalinable Agicultural
Mechanization (CSAM)
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