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LO1 CAM ON CUA HO1 NHA BAO VIET NAM

Nhin dip ky niém 100 nim Ngiay Bdo chi Cich mang Viét Nam
(21/6/1925-21/6/2025), Héi Nha bao Viét Nam xin trin trong giri 164 tri an siu sic
hiicicﬂﬁmgchilinhﬂanﬂing,ﬂhinﬂﬂc,Eﬂhﬂgﬂbﬁ,hilﬂ,ﬂgéﬂhﬂ'l‘fﬂﬂgltﬁﬂg
va céc tinh, thanh phd tnre thude Trung wong; dai dién Hi Nha bao cic nwdc: Cuba,
Trung Quéc, Han Quédc va khu virc ASEAN ciing cic t6 chntc, ¢ nhin trong. ngoai
nwde d3 danh nhitng tinh cim quy bau, nhilng bé hoa troi tham cing 161 chic mimg
im ap, ghi nhin nhitng déng gop to 16n cia d6i ngi nhi bio cich mang Viét Nam
trong sudt ching dwong lich sit vé vang mot thé ky qua.

K¢ tir ngay Chii tich H6 Chi Minh vi dai sing 1ap tir Bao Thanh Nién - s6 din

tién ra doi ngay 21/6/1925, dwdi sir 13nh dao sing sudt cia Péng va Nha mredc, bio
chi cich mang Viét Nam d3 khéng ngimg 1én manh, trdy thinh vil khi t tudng sic
bén, cau ndi tin ciy giita Pang, Nha nwréc véi Nhin din, gép phan quan trong vio
sut nghiép déu tranh gidi phéng din tc, xiy dung va bio vé T quéc.

Nhﬁngﬁnhcim__. sIf quan tam va dong viéncﬁac:icﬂﬁngchilﬁnhﬂau ban be
qunctevacactucluﬁ: caﬂhankhuﬂgctulangunncuwmlcm,mamﬂlatmch
ﬂhtmihlmghengﬂﬁmmnhabanhnmna}rtleptucgﬂvﬁ‘ﬂghaﬂlmhchmhm,phat
]:[ujrﬂaumlcnghengtuep sdng tao, d6i mdi, déng gop tich cure vio cong cude xiy
dung dit mrdc phon vinh, hanh phiic.

Vi niém tr hio vé truyén thong 100 nim bio chi cich mang, ching tdi
nguyén tiép tuc phat huy tinh thin "TRUNG THANH, SANG TAO, BAN LINH,
POI MOL VI SU NGHIEP XAY DUNG VA BAO VE TO QUOC", 06 luc hoan
thinh sit ménh théng tin trung thire. nhin vin, dinh hwdng x3 hoi tich cwe, xing
dang voi niém tin yéu cia Nhin din va si ky vong cia linh dao Ding, Nha mroc.

Mét ldn niva, H5i Nhé bdo Viét Nam xin bay té long biét om chdn thanh nhdt.
Kinh chiic cdc dong chi lénh dao, cdc 16 chire, cd nhdn trong va ngodi mede doi dao
sirc khoe, hanh phiic va thanh céng!
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KHOA HOC - CONG NGHE

NGHIEN CUU SU/ DUNG CHE PHAM ENZYME CELLULASE NHAM NANG CAO KHA NANG TRiCH
LY PECTIN TU CAY THACH BFN (MESONA 0/{/”[”;/5 BENTH)LANG SON
ThS. Duong Thi Thu Hang', ThS. Nguyén Tién Khuwong', ThS. Bui My Trang’,
TS. Nguyén Quang Pirc’, ThS. Buiii Thi Minh Tam'

TOM TAT
Nghién ciru ndy danh gid tdc dong ciia enzyme cellulase dén kha ndng trich ly pectin tir cdy
thach den (Mesona chinensis Benth), mot nguon nguyén liéu giau pectin nhung chua dioc
khai thdc t6i wu. Nguyén lidu sie dung la thach den khé (bao goém ca than va ld) c6 do am
14,37% va ham lwong pectin ban dau la 29,18%. Cdc thong sé dwoc khdo sdt trong qud trinh
trich ly pectin tir cdy thach den la nong do enzyme cellulase(0,5%, 0,75%, 1%),; Nhiét do xir
Iy (120°C, 180°C, 210°C ) va thoi gian xit Iy (120 phait, 180 phit, 210 phut). Két qua chi ra
rang kha ndng trich ly pectin sir dung enzyme cellulase ting dang ké so véi phwong phdp
khong sir dung enzyme vdi cdc thong sé cong nghé la nong do enzyme 0,75%, nhiét do xir Iy
55°C, va thoi gian xir 1y 180 phut. Nghién ciru nay cung cdp co sé khoa hoc cho viéc img
dung enzyme cellulase trong chiét xudt pectin tir cdy thach den, g6p phan toi wu héa quy trinh
san xudt va ndng cao gid tri vng dung ciia nguyén liéu nay trong nganh céng nghiép thuc
pham va dwge pham.
Tiwr khoa: enzyme cellulase, thach den, pectin, trich ly, hi¢u suét

APPLICATION OF CELLULASE ENZYME TO ENHANCE PECTIN
EXTRACTION EFFICIENCY FROM LANG SON BLACK GRASS JELLY PLANT
(MESONA CHINENSIS BENTH)

ABSTRACT

This study investigates the effect of cellulase enzyme on enhancing the pectin extraction efficiency
from Mesona chinensis Benth, commonly known as black grass jelly from Lang Son province, which
is a rich but underutilized source of pectin. The raw material used was dried black grass jelly
(including both stems and leaves) with a moisture content of 14.37% and an initial pectin content of
29.18%. Extraction parameters investigated included cellulase enzyme concentration (0.5%, 0.75%,
1%), processing temperature (120°C, 180°C, 210°C), and processing time (120, 180, 210 minutes).
Results showed that enzymatic treatment significantly improved pectin extraction yield compared to
the non-enzymatic method. Optimal extraction conditions were determined as 0.75% cellulase
enzyme concentration, 55°C processing temperature, and 180 minutes of extraction time. This study
provides a scientific basis for the application of cellulase enzymes in pectin extraction from Mesona
chinensis, contributing to the optimization of production processes and increasing the industrial
value of this plant in the food and pharmaceutical sectors.

Keywords: cellulase enzyme, Mesona chinensis, pectin, extraction, yield

'Vién Co dién nong nghiép va Cong nghé sau thu hoach
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I. PAT VAN PE

Cay thach den (Mesona chinensis
Benth), con goi l1a suong sdo, thudc ho Hoa
moi (Lamiaceae), 1a mot loai thuc vat than
thao c6 gia tri kinh té cao. Cy ¢ ngudn gbc
tir Nam Trung Qudc va hién dugc trong phd
bién ¢ Viét Nam, dic biét 12 tai cac tinh Lang
Son va Cao Béng. Thach den hién dugc ché
bién thanh cac san pham thuc pham(thach
den an lién, bot thach den, nuéc giai khat,
vién thuc pham voi dic tinh thanh nhiét, giai
doc, hd tro tiéu hoa va giam huyét ap.

Dién tich canh tac cdy thach den tai
Lang Son dao dong ttir 2.000 - 3.000 ha, tap
trung chi yéu ¢ cac huyén Trang Pinh, Binh
Gia, va Van Lang[1]. Tuy nhién, qua trinh
ché bién thach den tai dia phuong van mang
tinh thii cong, chua c6 quy trinh kiém soét
chat luong 13 rang, va thoi gian bao quan
ngan. Trong khi d6, cac nghién ctru khoa hoc
vé chiét xuit pectin tir cdy thach den con han
ché. Phan Van Kim Thi (2016) d4 nghién
ctru trich ly pectin tir cdy swong sdo bang
dung dich acid citric 12%, thu duoc hi¢u sudt
20,67% ¢ nhiét do 85°C trong 90 phut [3].
Tuy nhién, chua cé cong trinh nao cong bd
vé viée str dung enzyme cellulase dé ning
cao hiéu suat trich ly pectin tir nguyén liéu
nay.

Cellulose duoc biét dén la mot co
chat khong hoa tan, kho phan giai. Boi vay
vi sinh vat phan huy cellulose phai c6 mot hé
enzyme goi la hé enzyme cellulase.
Cellulase 1a mdt hé enzyme xtc tac qua trinh
chuyén hoa cellulose thanh cac san pham
két p— 1,4 — glucosid. Cellulase c6 kha nang
phan giai cellulose. Enzyme nay cit dut lién
két B — 1,4 — glucosid trong cellulose va cac
B — D - glucan c6 trong ngii cdc. Pé enzyme
hoat dong duogc t8i wu nhim xuc tac hiéu qua

TAP CHi CONG NGHIEP NONG THON SO 57

trong viéc pha v& cdu tric cua cellulose,
phan giai tdi da pectin can dua enzyme vé
diéu kién toi thich cua enzyme vé nhiét do
(40-60 °C).

Pectin 1a mdt nhom polysaccharide
céu tao chii yéu tir acid galacturonic, dong
vai trd quan trong trong viéc tao gel va on
dinh cau triic trong cac san pham thuc pham
va duoc pham. Trong coéng nghiép thuc
pham, pectin dugc sir dung rong rai dé lam
chét tao dac trong mut, thach, nudc trai cay,
va cac san phdm c6 do nhét cao. Trong linh
vuc y hoc, pectin con c6 tac dung ho trg tiéu
héa, giam cholesterol va c6 tiém ning tng
dung trong cac ché pham duoc phim kiém
soat duong huyét [4]

Muc tiéu ctia nghién ciru 1a t6i wu héa
cac diéu kién trich ly pectin tir cdy thach den
bang enzyme cellulase, nham ning cao hiéu
suét thu nhan pectin va cai thién chét lugong
san pham thach den. Két qua nghién ciru
cung cdp co so khoa hoc dé phat trién quy
trinh chiét xudt pectin biang enzyme, mo
rong kha nang ung dung trong nganh thuc
pham va dugc pham, dong thoi nang cao gia
tri kinh té cua cay thach den tai tinh Lang
Son ndi riéng va Viét Nam ndi chung.

II. Nguyén vat liéu va Phwong phap
nghién ciru

2.1. Nguyén vat liéu

- Cay thach den (Mesona chinensis Benth)
dugc thu hoach vao thoi diém thang 8/2023
tai huyén Van Lang, Lang Son lam sach,
phoi khdé w= 14-15%; va dugc bao quan &
diéu kién thudng(25-30° C).

- Enzyme cellulase duoc st dung trong dé tai
la dang léng ctia hang Novozyme- Pan
mach.

2.2. Phuong phap b tri thi nghiém

2.2.1. Quy trinh ché bién thach den
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Cay thach den kho— 1am sach— Tién xtr ly
— Trich ly pectin — dich
Panh gia chit hrong nguyén ligu
Nguyén li¢u cay thach den kho thu hoach tai
huyén Van Lang, Lang Son.Van chuyén vé
phong thi nghiém Trung tim nghién ctru ché
bién nong san thuc pham, sau d6 nguyén liéu
duge lam sach va tién hanh phan tich cac chi
tiéu nguyén liéu dAu vao cua cac bd phan 14,
than va hon hop
Tién xt ly:
Cay thach dugc tach thanh cac bo phéan riéng
biét gdm 14, than va hd hop than va 1a.
Viéc tién xir ly nguyén liéu cay thach
den bang phuong phéap gia nhiét giup pha v
cAu trac va 1am mém cay thach trudc qua do
gitip cho quéa trinh trich ly pectin bang
phuong phéap enzyme duoc dé dang hon.
Trudc tién, cay thach dugc rua sach
bang nudc, 1am réo rdi tién hanh cit thanh
nhirng doan c6 kich thudc tir 2-3cm. Sau do
cdy thach dugc cho vao thiét bi gia nhiét
trong ndi ap sudt trong khoang 2h. Ha nhiét
d6 vé khoang 55 - 60°C, bd sung enzyme
cellulase, duy tri nhiét d nay trong thoi gian
120 phat dé tang hiéu suat thu hoi va gitp
dich thach sau khi trich ly trong hon.
Cac chiqtiéu theo d&i danh gia:
- Do am (%)
- Ham luong chét hoa tan trong dich chiét
(°Bx)
- Ham luong pectin (%) bing phuong
phap canxi pectat
Thi nghiém 1: Nghién ciru anh hwong cia
nong dp enzyme cellulase
Can 100g nguyén liéu kho/mau, ria lam
sach dé rdo, dugc cit nho 2-3cm sau d6 bod
sung nudc voi ty 16 1:10 rdi gia nhiét &
100°C trong 120 phit. Ha nhiét hon hop
xuéng nhiét do 55°C, tiép tuc bd sung ché

4

pham enzyme (enzyme cellulase) & cac ndng
dé C1=0,5% ; C2=0,15% va C3= 1,0% so
v6i nguyén liéu. Pao déu hdn hop nguyén
lidu va enzyme dé enzyme thuy phan duoc
dé dang hon. Qua trinh thuy phan cua
enzyme duoc thuc hién & diéu kién nhiét 6
55°C trong thoi gian 180 phut. Sau d6 mau
duoc gia nhiét & 100°C trong 10 phut dé bat
hoat enzyme. Thu hdi pectin bang cach loc
hén dich so bd qua vai loc, thu dich loc, loai
bo ba cay thach den. Dich loc dugc ly tdm
trong vong 15 phut dé loai bo phan can nho
con sot lai. Dich ndi chira pectin dugc bd
sung ethanol ti 1& 1:3 (v/v), ddo déu, qua trinh
tua pectin ¢ nhiét do 4°C, thoi gian khoang
1gid, sau d6 tién hanh ly tdm trong 15 phut
dé thu tha pectin. Rira va thu ta pectin bang
ethanol duoc 1ap lai lan 2. Tua pectin dugc
sdy kho ¢ nhiét @6 55°C. Xac dinh luong
pectin thu dugc ¢ cac mau dugc st dung ché
phdm enzyme ndng d6 khac nhau. Thi
nghiém 13p lai 3 1an, két qua 14y gia tri trung
binh cta 03 1an thi nghiém.
Thi nghiém 2: Anh hwéng ciia nhiét dp
thuy phdn cua enzyme

Cac mau thi nghiém duoc chuan bi
nhu thi nghiém 1

Khao sat nhiét do thuy phan enzyme
dugc tién hanh & nhiét dd T1=50 °C; T2=55
°C; T3=60°C; thoi gian thuy phan 180 phut
v6i ndng do enzyme da dugc xac dinh o thi
nghiém trén. Sau dé mau duoc gia nhiét &
100°C trong 10 phut dé bat hoat enzyme.
Cac qua trinh sau dugc thuc hién tuong tu
nhu thi nghiém ndng do enzyme.
Thi nghiém 3: Nghién ciru anh hwong cua
thoi gian thuy phdn cia enzyme

Cac mau thi nghiém duoc chuan bi
nhu thi nghiém 1,2. Céc mau thi nghiém
duoc bo sung ché phim enzyme voi clng
noéng do(la két qua cua thi nghiém 1) va
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duoc giit ¢ nhiét d6 phu hop- 1a két qua cua
thi nghiém 2 trong thoi gian khdo sat
D1=120 phut; D2=180 phut va D3=210
phut.

2.3. Phuwong phap phén tich

a. Xac dinh d6 4m nguyén liéu duoc xac
dinh theo TCVN 1867:2001

b. Xac dinh ham lugng chét hoa tan theo
tiéu chuan TCVN 4414:1987

c. Xac dinh do nhdt cua dich qua theo tiéu
chuan TCVN 9709:2013

d. Xac dinh ham luong pectin bang phuong
phép canxi pectat

Ngam 5 g bot cay thach den kho trong thoi
gian 1 gio véi dung dich acid citric 5% ¢
nhiét do 85°C, ly tam tach dich chiét, dé
ngudi. Dung con 96° dé két tia pectin trong
dich chiét, tién hanh loc va thu két tua pectin
tho bang gidy loc sdy kho da biét trude khoi

II1. Két qua nghién ciru va thio luin

3.1. Danh gia chit lwong nguyén liéu

luong khong doi. Cudi cung, rira két tia
pectin thd bang con lanh nhiéu lan va sy
kho & 50°C dén trong lugng khong ddi. Két
tha pectin tho sau khi sdy duoc dé ngudi va
xac dinh khdi lugng bang can phan tich.
Ham luong pectin (%) trong nguyén li¢u
duoc xac dinh nhu sau:
Ham luong pectin (%) = Khéi luong pectin
tho sau trich ly/Khbi lugng kho clia mau x
100 [2]
2.4. Phwong phap xir 1y so liéu

Tat ca cac thi nghiém dugc thuc hién
trong ba lan phan tich, sd liéu duoc xir Iy boi
phan mém SPSS 18, sit dung phén tich
phuong sai mot chiéu va cac thr nghiém da
pham vi Duncan. Sy khac biét dang ké duoc
xéc dinh tai p <0,05. S liéu trong thi nghiém
dugc trinh bay dudi dang trung binh (Mean) +
Sai s6 chuan (SE).

Tién hanh danh gid mdt so chi tiéu cua nguyén li¢u & cac bg phan khac nhau. Két qua duoc

thé hién ¢ bang 1.

Bing 1. Panh gia chit lrgng nguyén liéu thach den Lang Son

Ham lugng
Thanh 2 chit kho hoa | Ham lwong | Nhin xét cam
TT s DPo am (%) X .
phan ) tan tong so pectin (%) quan
(Bx)
La 14,92°+0,025 1,70°+0,1 33,25°+0,006 Mui thom
2 | Than 13,65*+0,015 | 1,23%+0,058 25,092+0,01 Mui thom
Hoén hop | 14,37°+0,01 1,20°40,058 | 29,18>+0,03 | Mui thom 10,
than va dich nau trong
la

Chu thich: Cac gia tri theo cot co chit 6 mil khdc nhau la khdac nhau co nghia ¢ mirc y nghia a= 0,05.

Két qua phan tich bang 3.1 cho thay
phan 14 cay thach den c¢6 do 4m cao nhit
(14,92%), khac biét c¢6 y nghia so v6i phan
than (13,65%) va hdén hop than va 1a

(14,37%) (p < 0,05). Piéu nay phan anh dac
diém mé hoc khi 14 chira nhiéu nudc hon nho
c4u tric mé mém hon so vé6i than (Nguyén
& Tran, 2020).
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Ham lugng chat hoa tan trong dich
chiét tir 14 (1,70°Bx) vuot troi so v6i than
(1,23°Bx) va hon hop 14 va than (1,20°Bx),
cho thay 14 chira nhiéu hop chat tan trong
nudce hon, bao gdm carbohydrate don gian,
axit hitu co va cac chat tao huong.

Ham luong pectin, thanh phin quan
trong trong tao gel thach, dat cao nhét & 14
(33,25%), ké dén 1a hdn hop 14 va than
(29,18%) va than (25,09%). Viéc su dung
riéng phan 14 cho hiéu qua tao gel cao nhit,
tuy nhién hdn hop lai can bang giita hiéu qua
cong ngh¢ va tinh kha thi khai thac nguyén
liu toan cay, ddc bict trong san Xuét quy md
16mn.

Vé dic tinh cam quan, ca ba mau déu
c6 mui thom dic trung. Mau hon hop duoc
danh gi4 cao nhat nho dich chiét c6 mau nau
trong dep, mui thom rd, dap tng tét yéu cau
tham my trong ché bién thach den.

Tir két qua phén tich, co thé két luan
rang 14 cdy thach den 13 nguyén liéu c6 gia
tri cao vé mat cong nghé nho chira nhiéu
pectin va chat hoa tan. Tuy nhién, viéc st
dung hon hop 14 va than 1a gidi phap hop ly
dé tan dung tdi da sinh khéi, van dam bao
cam quan va chét luong san phim cudi cing.
Vi véy, lra chon hd hop gom 14 va than cay
thach cho nhiing cong doan tiép theo.

3.2.  Anh huéng ciia ndng dd enzyme dén kha ning trich ly pectin

Bang 2. Kha niing trich ly pectin & cic nong do enzyme

Nong do Pectin D0 nhét 'Bx
enzyme(%) (%) (cP)
bC 29,20°+0,032 0,741°+0,001 1,20°+0,05
0,5 30,17°+0,015 0,759°+0,001 1,132+0,058
0,75 32,67°+£0,036 1,015°+0,01 1,16°+0,058
1,0 32,69°+0,021 0,968°+0,001 1,207+0,1

Chu thich: Cac gida tri theo cot co chit ¢ mil khdc nhau la khac nhau c6 nghia ¢ mikc y nghia o= 0,05.

Két qua & bang 3.2 cho thay: khi ting
noéng do enzyme thi ham luong pectin, do
nhét va ham luong chit kho hoa tan tong sb
déu c¢6 xu hudng ting.

Khi ndng do enzyme tang tir 0% dén
0,75%, ham lugng pectin thu dugc ting dang
ké tir 29,18% 1én 32,67%, c6 y nghia thong
ké (p < 0,05). Piéu nay ph hop véi co ché
phan Ung enzyme: & nong do enzyme thép,
tdc do phan g bi gid1 han do thiéu xtc tac,
khi tang 1én s& thuc ddy qua trinh thuy phan
thanh té bao, giai phong pectin hiéu qua hon
(Nguyén et al., 2020).

6

Tuy nhién, khi ting ndng d6 enzyme
1én 1,0% (C3), ham luong pectin khong tang
thém dang ké so voi C2 (32,69% so véi
32,67%) va do nhot c6 xu hudng giam nhe
(0,968 cP). Hién tugng nay cho thay ngudng
bao hoa enzyme da dat duoc tai muc 0,75%,
va & muc cao hon cé thé gay thiy phan quéa
muc pectin, lam giam d¢ dai phan tir va kha
nang tao gel, dan dén do nhét giam.

Vé chi s6 Bx, su khac biét giita cac
cong thic khong co y nghia thong ké, cho
thay ham luong chit hoa tan tong khong bi
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anh huong nhiéu bai ndng d6 enzyme trong
khoang khao sat.
Két lugn

Nong do enzyme cellulase t6i vu dé trich
ly pectin tir cay thach den la 0,75%, tai do
thu dugc ham luong pectin cao nhat
(32,67%) va d6 nhdt dich chiét tot nhat
(1,015 cP).

Viéc tang enzyme l1én 1% khong céi thién
hiéu sudt pectin ma c6 thé lam giam chat
lugng pectin do hién tugng phan huy mach.

Két qua nay khang dinh ring qua trinh
thuy phan enzyme can duoc kiém soat chat
ch& vé ndéng do dé t6i wu hoa hiéu sudt va
chat lugng san pham chiét xuit, dong thoi
phu hop voi cac nguyén ly dong hoc enzyme
va cac nghién ciru gan day (Nguyén et al.,
2020; Tran & L&, 2021).

3.3. Anh hwéng ciia nhiét d xir Iy dén kha niing trich ly pectin

Béang 3. Kha ning trich ly pectin é nhiét d¢ khac nhau

Nhiét d9 (°C) Pectin (%) D6 nhét (cP) 'Bx
e 29,25+0,01 0,7457<0,004 1,20°£0,05
50 30,17°£0,006 0,875°+£0,005 1,150,058
55 32,659 +0,021 1,018°+0,007 1,17°£0,1
60 32,270,021 0,991°+0,025 1.21°+0,1

Chu thich: Cac gia tri theo cot co chit ¢ mii khac nhau la khdc nhau co nghia o mirc y nghia o= 0,05

Két qua trinh bay trong Bang 3 cho
thdy rd anh hudng cua nhiét o dén hiéu qua
thu hoi pectin, ¢ nhét va ham luong chét
hoa tan (°Bx) trong dich chiét tir cdy thach
den.

O nhiét d6 55°C (T2), ham luong
pectin thu dugc cao nhat (32,65%), cao hon
c6 y nghia théng ké so voi dbi chung
(29,25%) va céac cong thirc con lai (p <0,05).
Nhiét d6 60°C (T3) tuy van cho ham lugng
cao (32,27%) nhung bit dau giam nhe so véi
T2, cho thay nhiét d6 qua cao co thé giy
thoai héa mot phan pectin hodc anh huong
dén tinh 6n dinh ciia polysaccharide hoa tan

(Nguyén et al., 2021).
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D6 nhot dich chiét ciing ting twong
Gmg voi ham luong pectin, dat cao nhat &
55°C (1,015 cP). bay la minh ching cho
méi twong quan gitta ham luong pectin va
kha nang tao gel.

Tuy nhién, ham lugng chit hoa tan
tong (°Bx) khong co su khac biét co y nghia
théng ké gita cac murc nhiét do, cho théy
thanh phan hoa tan chu yéu 13 pectin va cac
hop chit khong nhay véi bién thién nhiét do
trong khoang khao sat.

Két lugn
Nhiét d6 55°C la toi wu cho trich ly
pectin tur cay thach den, v41 ham lugng va do

nhét cao nhét.
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Nhiét do cao hon (60°C) c6 xu hudng
lam gidm nhe hi¢u suét pectin, co thé do

thoai hoa nhiét.

4. Anh hwong ciia thoi gian xir Iy dén kha ning trich ly pectin

Bang 4. Kha nang trich ly pectin ¢ thoi gian khac nhau

Thoi gian (phut) Pectin (%) Do nhét (cP) ’Bx
bC 29,30°+0,044 0,744°+0,005 1,20°+0
120 29,89*+0,059 0,864°+0,007 1,08+0,029
180 34,17°+0,021 1,019¢+0,005 1,15+0,1
210 33,199+0,038 0,998%+0,006 1,20°+0,058

Chu thich: Cac gia tri theo cot co chit o mil khac nhau la khac nhau co nghia o muc y nghia o= 0,05

Két qua bang 4 cho thiy:

Khi thoi gian ting thi ham lugng
pectin, d0 nhdét va ham lugng chit kho hoa
tan tong s cling c6 xu hudng ting. O thoi
gian thuy phanl80 phut thi ham lugng
pectin, d§ nhét va ham lugng chit kho hoa
tan tong s thu dugc co gi tri cao nhit tuong
ung la 34,17%; 0,892cP; va 1,15°Bx su gia
tang nay c6 y nghia thong ké o rét (p <
0,05).

Khi kéo dai thoi gian lén 210 phut
ham lugng pectin khong ting ma con giam
xudng con 33,19%, d6 nhét 0,998 cP. Piéu
nay cho thdy enzyme cé thé gy thodi héa
mot phan pectin néu phan ung kéo dai, 1am
giam d6 dai chudi va kha ning tao gel.

O thoi diém 120 phit, cac chi sé déu
thap hon, ching t6 thoi gian chua du dai dé
phan tng enzyme dién ra hoan toan. Ham
luong pectin va d6 nhét déu thap hon cé ¥
nghia thong ké so v4i 180 phut, cho thdy 120
phut 13 chua pht hop dé thu duoc hiéu suét
trich ly t6i uvu. Nhu vy, thoi gian du dai gitp
enzyme thiy phan hiéu qua cac lién két
polysaccharide phirc trong thanh té bao thuc
vat, giai phong nhidu pectin vao dich chiét
(Nguyén et al., 2020).

Két ludn
Thoi gian trich ly t6i vu dé thu nhan
pectin tir cdy thach den bang enzyme 14 180
phut, tai d6 ham lugng pectin, d0 nhét va
°Bx déu dat murc cao nhit va 6n dinh.
Kéo dai thoi gian 1én 210 phut khong
dem lai hiéu qua dang ké va c6 thé anh
huong dén ciu truc pectin do hién tugng
thoai héa chudi.
Két qua nay phu hop voi nhiéu nghién
ctru trude d6 khi danh gia vai tro cua thoi
gian va giéi han thity phan trong chiét xuét
polysaccharide ty nhién (Nguyén et al.,
2020; Lé & Pham, 2019).
IV. KET LUAN
Vé nguyén liéu sir dung: Phan 14 ciy
thach den cho ham lugng pectin cao nhat
(33,25%) va chat lugng cam quan tbt (dich
chiét thom, mau nau trong). Tuy nhién, viéc
str dung hdn hop than va 14 cho thay sy can
bang gitta hiéu qua trich ly (29,18% pectin)
va tinh kha thi trong khai thac quy mo 16n,
dong thoi duy tri chat luong cam quan tot.
V& anh hudng ctiia nong do: Nong do
enzyme cellulase t6i uu dé trich ly pectin tir
cay thach den 1a 0,75%, thu dugc ham lugng
pectin cao nhét (32,67%)
Vé anh huong cua nhiét do: Nhiét do
55°C cho hiéu suit trich ly pectin cao nhét
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(32,65%), v&1 d0 nhot va do brix dat muic
phu hop. Nhiét do cao hon (60°C) khong cai
thién ro hiéu sudt va c6 nguy co lam thoai
hoéa ciu tric pectin.

V& anh huong cta thoi gian thuy phan
enzyme: Thoi gian 180 phut 1a t6i wu, thu
dugc 34,17% pectin, d0 nhét cao (1,019¢P)
va °Bx dat (1,15).

Nhu vay, kha nang trich ly pectin phu
thudc manh vao bo phén nguyén li¢u, nhiét
do va thoi gian xu ly. Véi nguyén liéu st
dung 13 hén hop 14 + than, trich ly & 55°C
trong 180 phut v6i nong do enzyme la
0,75%.
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ANH HUONG CUA BO CHIN NGUYEN LIEVU
DEN CHAT LUONG HONG VANH KHUYEN TREO GIO
ThS. Bui My Trang'; TS. Nguyén Quang Pirc'; ThS. Dwong Thi Thu Héang';
ThS. Nguyén Tién Khwong'.

TOM TAT

Nghién ciru nay nham danh gid si anh hwéng cua cua cde chi tiéu co Iy, héa sinh, ciia
qudé hong Vanh khuyén & dé chin khdc nhau dén chat lwong san pham hong vanh khuyén treo
gid. Qua hong Vanh khuyén thu hoach tai huyén Vin Lang, Lang Son dwoc phdn thanh 3
nhém theo do chin bao gom: Xanh gia - D6 chin 1 (PC1), 100% vé qua mau xanh; Chin vira
- Do chin 2 (DC2), trén 50% vo qua mau vang, Chin - D¢ chin 3 (DC3), 100% vo qua mau
vang dén vang cam do. Két qua cho thdy, qua hong tuoi tir do chin PCI dén DC3 ¢é cdc chi
tiéu vé khoi lwong qua, chi sé TSS, ham lwong dwong tong ting dan trong khi dé cdc chi s6
ham lwong axit tong s6, tanin, do cimg,..giam dan véi cdc gid tri twong g vé khoi heong la
49,95g; 53,06g, vé ham lwong TSS la 16,31°Brix; 27,53°Brix, vé ham lwong dwong tong so la
10,37%; 18,89%, vé ham lwong axit tong s6 0,23%; 0,20%, vé ham heong tanin 2,76%;
2,54%, vé do cimg 2334,6g; 1759,2g. Bdnh gid chat lwong san pham hong khé tir nguyén liéu
& cdc dé chin khdc nhau trong cing thoi gian (15 ngay) va diéu kién treo gié (nhiét dé 20-
25°C, dé am 50-60%) cho thay san pham hong treo gi6 ¢ do chin DC3 (am san pham 42,69%,;
dwong tong sé 37,02%) c6 chat lwong cam quan tot nhat véi mau sdc dep nhat (mau vang
do), cdu triic mém déo, vi ngot, mii thom ddc trung. San pham hong treo ¢ do chin DCI (dm
san pham 27,85%; dwong tong sé 25,55%) ¢6 chat lwong cam quan kém nhdt, mau san pham
chuyén nau den, san pham khé, danh cirng, vi ngot nhe, khéng ré mii thom.

Tir khoa: Hong Vanh Khuyén, d6 chin, hong treo gié

INFLUENCE OF RIPENING ON THE QUALITY OF WIND- HANGING VANH
KHUYEN PERSIMMONS
ABSTRACT

This study aims to evaluate the influence of physicochemical parameters of Vanh Khuyen
persimmons at different ripening stages on the quality of wind-hanging products. Vanh
Khuyen persimmons harvested in Van Lang district, Lang Son province, were classified into
three ripeness levels: Ripeness stage 1 (DC1): 100% green peel; Ripeness stage 2 (DC2):
over 50% yellow peel; Ripeness stage 3 (DC3): 100% yellow to orange-red peel. The results
showed that from DCI to DC3, fruit weight, total soluble solids (TSS), and total sugar content

increased, while total acidity, tannin content, and firmness gradually decreased. Specific

'Vién Co dién nong nghiép va Cong nghé sau thu hoach
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values recorded were: Fruit weight: 49.95g to 53.06g; TSS: 16.31°Brix to 27.53°Brix; Total
sugar: 10.37% to 18.89%; Total acidity: 0.23% to 0.20%, Tannin content: 2.76% to 2.54%;
Firmness: 2334.6g to 1759.2g. The sensory quality of dried persimmons processed from these
fruits under identical drying conditions (15 days of natural wind hanging at 20-25°C, relative
humidity 50-60%) was also evaluated. Products from DC3 fruits (final moisture content
42.69%, total sugar 37.02%) exhibited the best sensory attributes, including attractive
reddish-yellow color, soft and chewy texture, sweet taste, and distinct aroma. Conversely,
products from DCI fruits (moisture content 27.85%, total sugar 25.55%) showed the poorest

sensory quality, with a dark brown color, hard and dry texture, mild sweetness, and weak

aromd.

Keywords: Vanh Khuyen persimmon, ripeness, wind-hanging, sensory quality

1. PAT VAN DE

Hong Vanh khuyén 1a loai qua dic
san cua Lang Son va rat dugce thi truong ua
chuong. Nam 2022, tong dién tich hdng
Vanh Khuyén trén dia ban dat khoang 1.350
ha; trong d6, dién tich cho thu hoach hon 860
ha; dién tich dugc ching nhan theo tiéu
chudn VietGAP, hitu co trén 280 ha. Qua
héng Vanh khuyén chu yéu duoc tiéu thy an
twoi dudi dang hong ngam da khir chat hoan
toan. Nam 2023, hop tac xa ndng san Toan
Thuong voi mong mudn nang cao gia tri gia
tang cho qua hong, mo rong thi truong dau
ra cho qua hong Vanh khuyén da ché bién
héng Vanh khuyén tuoi thanh hong treo gio.
Gia ban hong Vanh khuyén treo gié khoang
300 nghin dong/kg (gap khoang 15-20 lan
gia nguyén liéu). Pic biét, san pham nay
khong du cung cip cho thi trudng, nguyén
nhan 1a do c6 nhiéu khé khin dé c6 thé san
xuét 6n dinh va dam bao su déng déu cua
chat lwong san pham. Mot trong nhiing
nguyén nhan dé lién quan dén d6 chin cua

nguyén lidu khi dua vao ché bién. Hong la
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loai qua c¢6 ho hap dot bién [2], sau thu hoach
hdng van tiép tuc ¢6 qua trinh chin khi qua
dat d6 gia thu hai. Viéc thu hoach qua hong
qué non (qua chua dat do chin sinh ly) qua
thu hoach qua non thi ning suat thip, cac
chét dinh dudng chua duoc tich liy day du,
chat lugng qua kém, anh huong dén san
pham sau treo gié (san pham bi den, ctng, it
ngot, khong cé mui thom). Nguoc lai, néu
thu hoach qua qué gia, qua chin rat nhanh
sau thu hoach, trong truong hop dang vén
chuyén hay ton trir gdy ton that sau thu
hoach c¢6 khi téi 100% [3].

Muc tiéu cta nghién ciru nay nham
danh gid anh huong cia do chin thu hai qua
hong Vanh khuyén véi cac chi tiéu co ly, hoa
sinh, cam quan tuong Gng anh huéng dén
chat luong san pham hong treo gié. Tir do,
lwa chon dugc do chin ciia hdng nguyén liéu
phtt hop cho ché bién héng treo gid, gop
phan 6n dinh chit luong va nang cao gia tri
cho san pham.

2. NGUYEN VAT LIEU VA PHUONG
PHAP NGHIEN CUU
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2.1. Nguyén vt liéu

Hoéng Vanh Khuyén dugc trong va
thu hoach tai huyén Van Lang, Lang Son
mua vu 2023. Héng duoc thu hoach vao budi
sang som va van chuyén vé phong thi
nghiém trong vong 6 gio.
2.2. Bo tri thi nghi¢m

Qua hong — Got vé — Xir Iy — Treo
gi6 (15 ngay) — San pham.

Céc d6 chin dugc phan biét nhu sau: Do
chin 1 (BC1) c6 100% di¢n tich vo vo mau
xanh; D chin 2 (BC2) ¢6 >50% dién tich vd
mau vang; PJ chin 3 (BC3) c¢6 100% dién
tich vo mau vang dén vang cam do.

Héng 0 3 do chin khac nhau dem got v,
ngdm dung dich Natrimetabisulfit 1,5%
trong 10 phut véi ty 1€ nguyén liéu va dung
sich 14 1:1 rdi treo trong phong vai diéu kién
nhiét d§ phong tai thoi diém thi nghi¢m la
20-25°C, &6 4m 50-60%. Tién hanh danh gia
chat luong ciia nguyén liéu (qua hong Vanh
Khuyén) va san pham hong treo gié (sau 15
ngay) o cac do chin thu hoach khac nhau, tir
do xéc dinh dugc do chin phu hop cho muc
dich ché bién san pham hong treo gié. Cac
chi tiéu danh gia:

Vi nguyén li¢u: cac chi tiéu danh gia
bao gém: nhan xét cam quan, khéi lugng,
kich thuéc qua, d6 cing, mau sic; ham
luong dudng tong, axits tong sd; ham luong
chat rin hoa tan tong s, tanin.

Véi san pham: cac chi tiéu danh gia:
nhén xét cam quan, cAu trac, mau sic, ham
luong rén hoa tan tong sb, duong tong.

2.3. Phwong phap phdn tich
2.3.1. Xac dinh cac chi tiéu co ly

12

+ Puong kinh va chiéu cao qua: Ding
thuéc kep Panme Mahr (Puc) sai s6 +
0,05mm, do 30 qua/l d6 chin va lip lai 3 lan
dé 1y gi4 tri trung binh
+ Khoi lwong qua:Ding cdn phédn tich
Satorius (Purc) sai s6 + 0,01g, can 30 qua/dd
chin va lap lai 3 1an dé 14y gi4 tri trung binh.
+ Do mau sdc qua théng qua cdc chi s6 L,
a, b bang mdy do mau cam tay Minolta CR
300 (Konica, Japan), do 30 qua/dd chin va
lap lai 3 1an dé iy gia tri trung binh
+ Xac dinh d6 cimg qua bang may do ciu
truc CTX Brookfield Ametek theo phuong
phap TPA, st dung dau do 4mm. Cai dit
thong sd: trigger 150g, toc do test 1,0mm/s;
tbc do sau test 1,0mm/s; Deformation
20mm.
+ Xaéc dinh d¢ cung, do dai, do déo cua san
pham hong treo gié bang may do ciu tric
CTX Brookfield Ametek theo phuong phép
TPA, su dung dau do 2mm. Cai dat thong s6:
trigger 1000g, toc do test 1,0mm/s; toc do
sau test 1,0mm/s; Deformation1Omm.
+ Xac dinh ham luong nudc cua qua theo
tiéu chuan 10TCN 842:2006

2.3.2. Phén tich cdc chi tiéu héa sinh
+ Xéc dinh ham luong chit kho hoa tan tong
s6 (°Brix) theo tiéu chuian TCVN 7771-
2007.

+ Xéc dinh ham luong axit tong sd bang
phuong phép chuan d¢ bang NaOH 0,1N
theo TCVN 5483-2007.

+ Xéc dinh ham luong dudng téng s theo
TCVN 4594-88
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+ Xac dinh ham lugng tanin biang phuong

phép chuan d¢ véi Kalipecmanganat [11]

Ham luong tanin trong mau duoc tinh theo cong thirc sau:

0,004157.(a-b).V.100

X (%)=
V.C

Trong do:

a: s6 ml KMnO4 0,05N diing dé chudn binh thi nghiém
b; S6 ml KMnOs ding dé chuan binh ddi ching

V: Tong thé tich dich mau

v: S6 ml dich mau duoc 1y dé phan tich

c¢: Khoi lugng mau

0,004157: s6 gam tanin twong tmg véi 1ml KMnOs 0,05N.

2.4. Phuwong phap xir 1y s6 liéu

Thi nghiém duogc lip lai 3 lan. Xu ly
thng ké bang phan mém SPSS 18. Sé liéu
la gia tri trung binh (Mean) + Sai s6 chuin

(SE).
3. KET QUA NGHIEN CUU VA THAO
LUAN

3.1. Anh huwéng ciia d9 chin thu hai dén
chit lwrgng qué hong nguyén liéu

3.1.1. Chat lwong cam quan

Hong 1 loai qua c6 ho hip dot bién,
d6 gia thu hai c6 anh huong rat 16n dén nang
suét, chat lugng, thoi han tdn trit sau thu
hoach (qua thu hoach qua non thi ning sut
thap, cac chét dinh dudng chua duoc tich liy
day du, chat luong qua kém, qua thu hai qua

gia thi ¢6 thé tu chin rat nhanh sau thu hoach,
trong trudng hop dang van chuyén hay ton
trit s& gdy chin som dong loat, gy ton that
sau thu hoach ¢6 khi t6i 100%. Chét luong
cam quan cua hong & 3 d6 chin khac nhau
thé hién bang 1 va hinh 1.

Két qua bang 1 va hinh 1 cho thiy
héng ¢ PC1 qua xanh hoan toan, qua rat
cung va co vi rt chat, chua c6 mui thom. Do
chin DC2 13 d6 chin ma hong bt diu chuyén
sang giai doan chin, vo qua >50% cd mau
vang, qua bat ddu c6 mui thom nhe. Do chin
DPC3 qua bit ddu chuyén sang giai doan chin,
v qua chuyén mau cam d6 hoan toan, vi
chat c6 giam so voi PC1 nhung van cam

nhan rd vi chat.

Bangl. Chat lwong cam quan ciia hong & d chin thu hdi khéc nhau

Do chin

Nhéan xét

Xanh gia - PC1

- Qua cimg, chic
- Vi rét chat

- Mui: chua rd

- Num qué mau xanh tuoi

- 100% vo qua cé mau xanh sang

TAP CHi CONG NGHIEP NONG THON SO 57
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Chin vira - PC2 | - Num qua mau vang xanh tuoi
- Vo qua >50% c6 mau vang

- Qua ctng, chic

- Vi rat chat, khong 16 vi ngot
- Mui: thom nhe

Chin - DC3 - Num quad mau vang xanh, hoi nau

- Mau v6 qua 100% la mau cam do
- Qua hoi mém
- Vi chat, c6 vi ngot nhe.

- Muli: ¢6 mui thom nhe déc trung ciia qua hong

Do chin BCI. Do chin DC2. Do chin DC3.
Hinh 1. Hinh thirc ciia hong vanh khuyén & cdc do chin thu hdi.

Céc bién d6i vé mau sic, mui vi, phan héa hoc ctia qua trong qua trinh chin
trang thai ctia hong qua & cac do chin khéc [1], [4], [6], [10]. Két qua phan tich thé
nhau lién quan mat thiét dén cac thanh hién trén bang 2.

3.1.2. M4t s6 chi tiéu héa, 1y cuia qua hong Vanh Khuyén theo do chin thu hdi
Bang 2. Chi tiéu Iy héa ciia hong ¢ cdc dé chin thu hdi
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Chi tiéu danh gia Do chin ciia qua hong Vanh Khuyén khi thu hoach
PCl1 PC2 bC3

Puong kinh qua (mm) 44,09+ 0,18 46,76+ 0,47 46,925+0,76
Chiéu cao qua (mm) 45,26+0,39 47,89+ 0,67 48,97°+0,79
Khoi luong qua (g) 49,95+ 0,52 52,66+ 0,52 53,06"+0,31
Do cung (Kg/cm?) 2334,6°+47,71 2112,3%+ 73,67 1759,2:450,21
Chi s6 mau L 48,58+ 0,65 54,84°+0,69 60,35+ 0,91
Chi s6 mau A 12,90°+ 0,55 23,255 1,33 43,70+ 1,10
Chi s6 mau B 18,58+ 0,67 33,34+ 0,6 47,96+ 1,23
TSS (°Brix) 16,31%+0,17 25,13%+0,46 27,53°+0,46
Ham luong nude (%) 83,14+0,61 73,11%41,33 72,29%+1,01
Puong tong s (%) 10,37°+0,07 16,18°+0,05 18,89¢+0,61
Axit tong s6 (%) 0,23°+0,0006 0,21°+0,011 0,20°+0,004
Tanin (%) 2,765+0,07 2,65°+0,03 2,54%£0,03

Ghi chii: Trong ciing mét hang, cdc s6 ¢6 chix ¢ mit khéc nhau thi khdc nhau tai p<0,5

V& kich thudc: cac chi sé vé duong
kinh, chiéu cao, khéi luong cta qua ¢ PC1
nho hon va c6 sy khac biét khi so sanh thong
ké tai muc y nghia a =0,05 so véi d chin
bC2, BC3. Céc chi ti€u nay cua qua 6 BC2
va PC3 khac nhau khong ¢ nghia. Piéu nay
cho thdy qua & PC2 gin nhu di phat trién
hoan toan nén khong c6 sy gia ting dang ké
vé kich thudc qua.

Do clng cia qua giam dan theo do
chin. Qua ¢ do chin BC1 c6 dd cing cao
nhit (2334,6+47,71 g) va giam manh xubng
d6 chin PC3 thap nhét (1759,2+50,21 g).
Diéu nay c6 thé giai thich 1a do trong qua
trinh chin ctia qua dudi tac dung ctia enzyme
ndi sinh, protopectin bi thuy phan thanh
pectin hoa tan, 1am cho lién két cac t& bao
bi gidm, vach té bao bi pha v& va tach roi
nhau 1am qua bi mém dan. O qua hong, su
thity phan cac hop chat pectin trong thanh té
bao 1a do hoat dong cua cac enzyme pectin
methylesterase va galactosidase [5].

TAP CHi CONG NGHIEP NONG THON SO 57

V& mau séc, cac chi s6 L, a va b déu
tang dan theo d6 chin cung voi su bién doi
mau sac tir mau xanh (PC1), mau vang hoi
xanh (PC2), mau cam dé (PC3). Nhin
chung, cing voi qua trinh phét trién va chin
thi mau sic vo qua hong thay doi tir xanh
sang vang-cam nhat va sau do tr¢ thanh mau
cam-d6 dam. Nhiing thay d6i nay lién quan
dén su phan huy di¢p luc va su tich tu
carotenoid. B-Cryptoxanthin, zeaxanthin,
antheraxanthin va violaxanthin 1a cac
carotenoid chinh trong vo qua hong [6]. Khi
chin, mau thit qua hong ciing chuyén tir
trang sang cam va cé su gia ting dang ké cac
ham lugng carotenoid (chiém uu thé) [1],
[10]. Cac chisd L, a, bcua DC1 VA DC3 ¢
su khac biét khi so sanh thong ké tai p<0,05
v6i cac gia ti twong ung 1an luot 13 48,58;
12,09; 18,58 va 60,35; 43,70; 47,96.

V& céc chi tiéu héa sinh: Tir d6 chin
PC1 dn DC3, ham lugng chit kho hoa tan
tong s6 (TSS) va dudng tong sb ting dan
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trong khi cac chi tiéu vé ham lugng nudc,
axit tong s6, tanin giam dan. PC1 ¢6 ham
luong TSS va duong tong thip nhat
(16,31°Brix va 10,37%). Pén PC2 va BC3
c6 TSS va dudng tong tang 1én lan luot 1a
25,13°Brix; 27,53°Brix; 16,18% va 18,89%.
Su tang TSS, dudng tong s6 & dd chin DC2,
DC3 1a do trong qua trinh sinh trudng, cac
qué trinh sinh héa van dién ra tong hop chit
dinh dudng, chuyén héa tinh bot thanh
duong va sy thuy phan hemixenluloza tao
thanh cac duong xiloza, manoza, galactoza
va arabinoza (céac pentoza) [1]

Ham luong axit hitu co tong s trong
qua hong kha thap. Khi qua chin axit hitu co
tham gia vao qua trinh tong hop nén huong
vi ciia qua nén ham luong nay giam dan theo
dd chin voi cac gia tri lan luot 12 0,23; 0,21;
0,20%.

Ham lugng tanin giam dan theo do
chin. Trong qué trinh chin, tanin hoa tan-
chit tao nén vi chat bi polyme hoda boi
acetaldehyde (AA) tr¢ thanh tanin khong
hoa tan va mot sé hop chit khac, khong c6
vi chat. Qua cang giad/ chin thi hoat tinh cia
cac enzyme chiu trach nhiém tong hop nén
AA nhu enzyme malic, pyruvate decar-

boxylase va alcohol dehydrogenase cang

Do chin DC1

Do chin BC2

tang. Chinh vi vay, khi d¢ gia cua qua cang
tang do chat cang giam.

Theo Shiesh Ching Chang va cdng su
(2000), & ndng do6 ethylen cao, da kich hoat
qua trinh chin ctia qua hong va sy mat nudc
& thanh té bao. Viéc giam kha nang thdm
thiu trong khong bao, 1am mat nudc té bao
va chuyén tanin hoa tan thanh dang khong
hoa tan tir d6 loai bo chit chat khoi qua hong
[8]. ‘

Nhu vay, qua hong tuoi tor d§ chin
DPC1 dén BC3 c6 cac chi tiéu vé khdi luong
qua, chi s6 TSS, ham luong dudng tong ting
dan trong khi d6 cac chi sb ham lwong axit
téng sb, tanin, do cing,..giam dan véi céc
gia tri trong ung vé khéi luong 1a 49,95¢;
53,06g, vé ham luong TSS 1a 16,31°Brix;
27,53%Brix, vé ham luong duong tong sb 1a
10,37%; 18,89%, vé& ham luong axit tong sb
0,23%; 0,20%, vé ham luong tanin 2,76%;
2,54%, vé& 46 cling 2334,6g; 1759.2g.

3.2. Anh huéng ciia dd chin nguyén li¢u
dén chit lwong hong treo gi6

Chat luong hong vanh khuyén treo
gi6 o cac do chin khéac nhau duoc thé hién

trén hinh 2 va bang 3.

Do chin BC3

Hinh 2. Hinh thirc ciia hong vanh khuyén treo gié dwoc ché bién ¢ cac do chin thu

hai khac nhau.

16
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Bang 3. Anh hwong ciia dé gia thu hai dén chat lwong san pham hong vanh khuyén treo gio

Chi tiéu danh gia bC1 bC2 bC3
Do Am (%) 27,85%4+0,3 41,46%+1,17 42,69°+0,39
Puong tong so (%) 25,552+0,94 35,76°+1,19 37,02+0,36
Do cirng (g) 1750,9%+87,72 981,284+22.04 835,0%+21,89
Do dai (g) 85,73%+8,32 192,23%+12,33 201,57°+8,06
Do déo (g) 126,70°+10,89 357,93°+10,62 376,80°+10,98
Nhan xét cim quan | Mau nau den, khd, | Mau nau nhat, Mau vang do ,
cung, vi ngot nhe, mém, vi ngot, mém, déo, vi ngot,
khong r6 mui thom | mui thom nhe mui thom dac trung

Ghi chii: Trong cling mot hang, cdc s6 cé chit 6 mii khdc nhau thi khac nhau tai p<0,05

Tt hinh 2 va Bang 3 cho mot s6 nhan xét
sau:

Vé chat luong cam quan cia san
pham hong treo gi6 & do chin BC 3 cho mau
sic dep nhét, ciu tric mém déo, vi ngot thom
dac trung. Hong & d6 chin BC 1 ¢6 hinh thirc
kém hon, san phém bi danh clirng, mau xin
t6i.

V& chi tiéu dinh dudng: Do Am,
duong tong cua hong treo & do chin PC2,
PC3 cao hon khac biét BDC1 khi so sanh
thong ké tai p<0,05. Piéu nay co thé duoc
giai thich 1a hong & PC2 da dat do chin thu
hai, qua chin tiép trong qua trinh treo gid,
cac phan mg sinh hoa van tiép tuc xay ra
lam ting ham luong dudng trong qua.
Duong c6 kha nang gitr nude, lam cho nudc
kho bay hoi hon trong qua trinh siy lam cho
qua ngot hon.

Vé chi tiéu ciu tric: trong qué trinh
chin ciia qua tir DC1 d&én PC3, d6 cung cua

qua hong vanh khuyén treo gié giam dan.

TAP CHi CONG NGHIEP NONG THON SO 57

Diéu nay c6 thé giai thich do su chuyén héa
cac chat trong thanh té bao tir dang khong
tan thanh hoa tan lam cho qua hong cang
mém khi & d6 chin cang cao vi vy khi dua
di ché bién hong vanh khuyén treo gio s& cho
san phdm c6 d6 mém tuong tmg véi nguyén
lidu. D6 déo ctia hong vanh khuyén treo gid
tang 1én theo do chin 14 do cic thanh phin
cua qua, dac biét sy tang ham lugng duong,
giam ham luong tinh bot khi chin; su bién
d6i cua pectin tir khong tan thanh hoa tan
lam mém céu trac thanh té bao, gitp qua
mém va déo hon lam cho d6 déo cua san
pham ting.
4. KET LUAN

Do chin thu hai cua qua hong anh
huong truc tiép dén chat luong hong treo
gi6. Hong & d6 chin PC1 qua hong co treo
gid ¢6 chat luong kém nhat va chit luong
t6t nhat & qua hong c6 d6 chin DC3. Hong ¢
d6 chin PC3 v6 qua chuyén mau cam do

hoan toan, cac chi ti€u dinh dudng déc trung
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la d6 am 72,29%, TSS 27,530Brix, dudn
téng s6 18,89%, axit téng s6 0,20%, tanin

2,54%. San pham hdng sau treo gié c6 mau

vang do, cau tric mém déo, vi ngot, mui

thom dac trung voéi chi s6 vé do am la
42,69%; duong tong sd 37,02%.
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THIET KE, CHE TAO VA KHAO NGHIEM TUABIN GI0
UNG DUNG TRONG NONG NGHIEP
Nguyén Tén Diing!, Phan Huy Phiic!, Bing Hoang Theng!, ThS. Pham Duy Lam’,
TS. Nguyén Thanh Nghi’
TOM TAT:

Viéc vmg dung nguon ndang lwong tdi tao trong néng nghiép nham phdt trién bén viing va giam
thiéu phdt thai khi nha kinh ngay cang can thiét. Khu viec nudi tém c6 tiém néng gié Ién, tao
diéu kién thudn loi dé thiét ké va trién khai tuabin gio khai thac nguo”‘n ndang luong tw nhién
nay. Nghién ciru nham thiét ké tuabin gié dan déng canh khudy tao oxy cho ao nudi tém va
bom nudc twdi, nham giam tiéu thu dién ndng va chi phi vdan hanh. Néi dung nghién ciru bao
gom khao sdt, do dac va danh gid tiém ndng gié tai cdc vimg nudi tom dién hinh. Duya trén
van toc gié thép tir 2 dén 7.1 m/s va yéu cau mé-men xodn, tuabin logi nhiéu canh véi dwong
kinh 2 m va cong suat 5 - 202 W dwoc lua chon thiét ké va lc“ip dat tai Truong Dai hoc Nong
Lam Tp.HCM. Két qua khdo nghiém cho thdy tuabin vdn hanh én dinh iing véi van toc gio
3,2 — 5,8 m/s, toc dp canh khudy 65 — 230 vong/phiit va cong suat 51 — 181 W, phit hop vdi
yéu cau g dung trong dan dong canh khudy trong ao nudi tém. Véi van toc gio trung binh
2,1 m/s, bom nuéc dwoc dan dong bang tuabin ndy c6 heu lwong la 13,6 m*/ngay, ting véi
chiéu cao cét dp bom la 4 m. Nghién ciku khang dinh tinh kha thi va hiéu qua ciia tuabin gié
trong nudi tém, gép phan thiic dday mé hinh néng nghiép xanh, giam phdt thdi va sw phu thudc
vao nguon dién ludi truyén thong.

Twr khoa: tuabin gi6, nuoi trong thiy san, bom nudce tudi, phat thai khi nha kinh

DESIGN, FABRICATING AND TESTING A WIND TURBINE
APPLIED IN AGRICULTURE
ABSTRACT:

The application of remewable energy in agriculture for sustainable development and
greenhouse gas emission reduction is increasingly necessary. Shrimp farming areas possess
significant wind potential, providing favorable conditions for designing and developing wind
turbines to harness this natural energy source. This study aims to design a wind turbine to
drive aerator paddles for shrimp ponds and water pumps for irrigation, thereby reducing
electricity consumption and operational costs. The research includes surveying, measuring,
and evaluating wind potential in typical shrimp farming regions. Based on low wind speeds
ranging from 2 to 5 m/s and torque requirements, a multi-blade turbine with a 2-meter
diameter and power output of 5 — 202 W was selected and designed. The fabrication,

' Khoa Co khi — Cong nghé, Truong Pai hoc Nong Lam TP. HCM
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installation, and testing results demonstrate stable turbine operation with an average wind
speed of 3.2 — 5.8 m/s, speed of the aerator paddles of 65 — 230 rpm, power output 51 — 181
W, suitable for agricultural applications. With an average wind speed of 2.1 m/s, the water

pump driven by this turbine has a flow rate of 13.6 m*day, corresponding to a pump head of

4 meters. The study confirms the feasibility and effectiveness of wind turbines in shrimp

farming, contributing to the promotion of green agriculture models, emission reduction, and

decreased reliance on traditional grid electricity.

Keywords: wind turbine, aquaculture, irrigation water pumping, greenhouse gas emission

1. GIOI THIEU

Tuabin gi6é da dugc sir dung dé bom nuéde
(windpump) trong nhiéu thé ky, it nhat 3.000
nam [1]. Xu huéng toan ciu st dung ning
lugng tai tao xuét phat tir cudc khung hoang
nang lugng va muc tiéu giam nhe bién doi
khi hau. Nang luong gié dugc khai thac rong
1ai dé san xudt dién va van hanh truc tiép cac
may méc nhu may bom nuée. Hé thong bom
gié & Iraq da nang nudc tudi cho 2,5 ha dat
canh tac [2]. Tai My, vung Great Plains st
dung tuabin gié dé bom nudc cho trang trai
chan nudi. O Philippines, hé théng bom
nuée din dong bang tuabin gié véi duong
kinh 4,5 m cho 0,2 ha rau mau da giap giam
chi phi va gép phan giam 141 kgCOse/ha
phat thai khi nha kinh khi thay thé nhién liéu
hoa thach [3,4]. O An D6, may bom nudc
chay bang ning luong gié 1a giai phap bén
vitng cho tudi tidu va cung cap nudc tai cac
vung khong cé dién ludi [5]. Tai Viét Nam,
tuabin gié ciing duoc tng dung dé van hanh
may bom nudc trong nudi trong thuy san va
hé théng tudi tiéu [6].

Pdng bing séng Ciu Long (PBSCL) la
ving trong diém kinh té noéng nghiép, voi
dién tich nudi tom 1én, trong d6 Ca Mau cé
hon 280.000 ha va san luong khoang
210.000 tin/ndm. Céc tinh Bac Liéu, Kién

TAP CHi CONG NGHIEP NONG THON SO 57

Giang, Tién Giang, Bén Tre, Tra Vinh, Séc
Trang c6 tong dién tich 355.193 ha. Bén
canh d6, DBSCL véi 740 km bo bién chiém
23% tong chiéu dai bo bién Viét Nam va co
3 mit giap bién, s¢ hitu tiém nang gi6 kha
16n. Hién nay, cé mot $6 du an dién gio dang
duoc trién khai nhu Bac Liéu 1 va Bac Liéu
2 voi1 cong suét 99,2 MW, Khai Long — Ca
Mau cong sudt 100 MW, va Binh Dai — Bén
Tre cong suit 30 MW. O d6 cao 10 m, van
tde gi6 dao dong tur 2,63 m/s dén 4,86 m/s.
Tuy nhién, nghién ctu nay duogc gidi han
trong pham vi Ung dung ndng lugng gio
trong nong nghiép, cu thé 1a trong nudi tom
va phuc vu tudi tiéu. Viéc lap dit tuabin gio
¢6 kha nang dan dong hé thong canh khudy
thay thé dong co dién 13 hoan toan kha thi.
Theo Global Wind Atlas, trung binh hang
nam & khu vuc bo bién PBSCL, d6 cao 10
m c6 mat do cong suét gi6 dat 151 W/m? voi
van tbc gio trung binh 5,14 m/s.

Tir két qua khao sat, van tdc gié trung binh
3,85 m/s tai khu vuc ao nudi tom tai huyén
Tan Phu Pong, tinh Tién Giang 1a rat phu
hop cho tmg dung thyc tién. Viéc sir dung
tuabin gi6 thay thé dong co dién dé dan dong
hé théng canh khudy khong chi gitp tao oxy
cho ao nudi ma con mang lai co hdi giam
phat thai khi nha kinh [3]. Bén canh do,
ngudn ning luong giod tai dy ciing c6 tiém
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nang lon dé van hanh cic may bom nudc
tudi tiéu, gbp phan nang cao hi¢u qua s
dung nang lugng va phat trién bén ving
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Hinh 1. Vdn téc va tiém ndng gié 6 PBSCL

2.  PHUONG PHAP VA PHUONG
TIEN

2.1  Khao sat va do vén tdc gié:

Nhim muc dich tng dung cho céc trang trai
nudi tom, khao sat duoc tién hanh tai huyén
Tan Pha Doéng, tinh Tién Giang dé thu thap
dir lidu, bao gdm quy md trang trai, tinh
trang nudi tom va van toc gid. Cac thong sd

Hinh 2. Thiét bi d6 gi6 PCE-A420

dugc do trong qua trinh khao sat bao gém
van toc gid va cong suét dién tiéu thu cua hé
thdng canh khudy. Thiét bi do vén tbc gié sir
dung 1a PCE-A420 (Hinh 2) vé1 dai do ttr 0,9
dén 35 m/s, duoc dat & do cao tir 2 dén 5 m
tai cac ao nudi tom. Cong suat ciia dong co
dugc do bang thiét bi HIOKI 3286 voi dai
do tir 0,020 kW dén 623,5 kW va sai s6
+3,0%.

Hinh 3. Thiét bi do va ghi sé liéu van téc gié tw

déng ldp trén tru ciia tuabin
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Viée do van toc gi6 cling dugc thuc hién tai
Truong Pai hoc Nong Lam Tp.HCM, noi lép
dit tuabin dé khao nghiém, véi thiét bi nhu
trén thi s6 liéu van tc gi6 con dugc ghi luu

45 T

[Fe—mogocimuy
| === B0 gié: tram tr d3ng

4

Tée 06 gid (m/s)
o

7 8 9 10 1 12

Gidr trong ngay

tu dong véi thiét bi do (Hinh 3) duoc lap trén
tru cua tuabin, chiéu cao 7,5 m. Thiét bj do
v6i cam bién ghi s6 liéu nay duogc can chinh
v6i thiét bi do PCE-A420 (Hinh 4).

13 14 15 16 17

Hinh 4. Két qua do van téc gioé bang cdc thiét bi do va cam bién ghi sé liéu tw dong

2.2 Thiét ké tuabin gi6

Cong suat c6 thé khai thac tir gio duge xac
dinh béi dién tich rotor va van téc gi6 (Hinh
4). Phuong trinh sau day duoc s dung dé
tinh cong suat co thé ldy duoc tir gi6 [1, 7]:

P, = pAV? (1)

Trong d6: Py 1a cong suét gié (kW); p 1a mat
do khong khi (kg/m?); A 1a dién tich rotor
(m?); V 13 van toc gi6 & do cao 10 mét (m/s).

Ngoai viéc thiét ké dé dan dong canh khuay
trong ao nudi tom, trudng hop tuabin dan
dong cho bom nudc tudi, cong sudt dau ra
ctia hé thong bom dugc tinh tuong Gmg voi
luu lugng va cdt ap, theo cong thuce sau [8]:

p. gQHxlO_3
Ppump = WT 2

Trong d6: pw 1a khéi luong riéng ciia nude
(=1000 kg/m?); g 1a gia tbc trong truong, H

TAP CHi CONG NGHIEP NONG THON SO 57

la cot ap (head) ctia may bom; Q 1a luu luong
nudc.

Toc d0 cua roto dugc tinh nhu sau:

Rs=60xVx($) 3)

Trong d6: Rs 1a téc d6 roto (vong/phit); V
1a téc @6 gi6é (m/s); A 1a ti s tde d6 dau
canh (tip speed ratio), dugc chon 1a 1,5 dbi
v6i canh quat gi6 nhiéu canh; D 1a duong
kinh réto (m).

Cong suét gio 1a tich cua mo-men xodn va
van téc goc. Ty sb van toc dau canh (tip
speed ratio) 1a ty 1¢ giita van tdc gbc cia dau
canh va van toc gi6. Gia tri cao nhét cta hé
s6 cong sudt thudng xudt hién & cac ty sd van
tdc dau canh 16n, noi md-men xodn va hién
tugng xody phia sau (wake rotation) la nhd
nhat. Trong khi do, cac tuabin gié véi ty sd
van toc dau canh thép quay voi tdc do cham,
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6 hé s6 cong sudt thip nhung lai c6 mo-men
khoi dong 16n [9]. Do d6, loai tuabin gio
nhiéu canh da duoc lua chon dé thiét ké

nham din dong hé théng canh khudy (Hinh
5).

Hinh 5. M6 hinh tuabin dwoc thiét ké

Khi roto cua tuabin (1) quay, momen
dugc truyén dén dan dong hé théng canh
khudy (4) qua bo truyén dong banh ring
(3) két hop véi bo diéu khién dién dé diéu
chinh murc on dinh téc d6 canh khuay khi
tbc do gid thay ddi. Toc do ngit (cut-in
speed) cua roto canh quat gié duoc diéu
khién co hoc. Vi nhitng thong s thiét ké,
tuabin gi6 nay di duoc ché tao va lap dat
tai Truong Pai hoc Nong Lam Tp.HCM.
2.3 Khao nghiém tuabin
Tuabin dugc khio nghiém nhiam muc
dich xac dinh cac thong sd ky thuat quan

trong, bao gdm cong suat phat cua tuabin
va mdi quan hé giita mo-men véi van toc
g16. Ngoai ra, qua trinh khao nghiém cling
gitip xac dinh van tdc gi6 bat dau 1am ro-to
quay (cut-in speed) va van toc gio tai do
ro-to nglng quay dé bao vé hé thong (cut-
out speed). Cac gié tri luc va mo-men tac
dong tuong Gmg véi cac van tde gié nay
cling dugc do va phan tich.

Cong suét cua tuabin phu thudc vao vin
tde gi6, qua mo-men, van tdc roto, va duogc
tinh theo cong thirc sau:
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~ My 2
P=Mx= )

Trong d6: P = cong suat ciia tuabin (W); M
= mo-men (Nm); n = sé vong quay ctia ro-to
(vong/phit), duoc do bang thiét bi do sb
vong quay PH-200L. M6-men dugc tinh tir
luc do dugc khi dung can AH-08, véi thang
do 0 — 50 kg va sai s6 10g, tai truc truyén
dong canh khudy va chiéu dai canh tay don
cua lyc tac dung.

Ngoai ra, trong truong hop tuabin khi duoc
mg dung dan dong bom nudc tudi thi co cau
truyén dong sé thay doi tir chuyén dong quay
sang chuyén dong tinh tién bang co cau bién
tay quay. Tur s liéu vé gid va thong sd ky
thuat cua tuabin, Iyc va mo-men cua bom
nudce loai piston phuc vu cho viéc tudi dugce
tinh phu hop.

Luc can thiét dé kéo bom duoc tinh theo
cong thurc sau:

pgA(h+hy)
cos6

F= ©)

Trong d6: p 1a khdi luong riéng cua nudce
tinh bang (kg/m?®); g la gia toc trong truong
(m/s?); A 1a dién tich cua bom (m?); h la
chiéu cao tir mat nude 1én bon chira (m); hy
1a ton that cot nudce, m; va 0 1a gbc cua thanh
truyén.

M6 men cuc dai (Mpump) can thiét xay ra khi
can don bay tao thanh goc 90° so véi bom,
va dugc tinh theo cong thuec:

M. ump = Fxb (6)

pump
Trong d6: F 13 luc can thiét € nang nuéc (N);
va b 1a chidu dai cta can don bay twong g

(m).

2.4  Panh gia kinh té va mdi truong
Chi phi dau tu ban ddu ciia mot tuabin phy
thudc vao loai va cong suat dinh muc. Tudi
tho cua tuabin 1a khoang thoi gian ma hé
thong (tuabin gi6, hé truyén dong va hé didu
khién) c6 thé hoat dong binh thuong trong
thuc té. Cung véi tudi tho ciia tuabin, day 14
co so dé tinh khau hao, tic 1a sy giam gia tri
ctia tai san ¢ dinh theo thoi gian. Mirc giam
chi phi dién s& dugc tinh tir cong suét thay
thé khi st dung tuabin. Cac tic dong moi
truong dugc danh gia dua trén viéc giam
phat thai khi nha kinh, dugc xac dinh thong
qua viéc thay thé ngudn dién bang tuabin gié
1am ngudn nang luong. Hé s6 phat thai dién
trung binh 13 0,03 kg CO2/MJ [10]. Phat thai
cling dugc mo ta theo cac don vi khac, chéng
han nhu 0,7221 kg CO2e/kWh [11].

3. KET QUA VA THAO LUAN

3.1  Khio sat thuc dia va danh gia tiém
nang gio

a) Diic diém ao nuéi tom

Tur két qua khao sat, tai huyén Tan Phu Dong,
tinh Tién Giang, cac hd nong dan c6 ao nudi
t6m voi quy mo khac nhau, tir 0,4 dén 1,3 ha.
Su quay cuia cac canh khudy gop phan tron
déu dinh dudng va cai thién phan bd oxy
trong ao. Hién nay, hé thong canh khudy chu
yéu duoc van hanh béng dong co dién dat
gan ao nudi (Hinh 6). Ngudn dién cung cap
cho dong co chu yéu lay tir lu6i dién qubc
gia. Cac canh khudy dugc lap trén thanh nbi
va quay theo nguyén ly ban noi trong nudc
dé tao dong chay.
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Hinh 6. Hé théng canh khud'y dwoc lcfp dat tai ao nudi tom

Tiéu thu cong sudt: Két qua cho thay, cong
suét can thiét dé van hanh hé théng canh
khudy & ao nudi tom dién tich 4.000 m? la
0,62 kW, tuong tng véi khoang 0,8 — 1,0 kW
cho ao dién tich 1 ha. Tuong tu, vdi ao nudi
tom dién tich 1,3 ha, cong suét yéu cau dé
van hanh canh khqu véi tbe do quay tur 68,7
dén 81,5 vong/phut 1a 1,35 kW.

S6 liéu do van téc gio tai cac trang trai nuoi
t6m ¢ Tién Giang: Dao dong van tc gié phu
thudc vao do cao va vi tri do khac nhau. Tai
ba a0 nudi tom, van tdc gié trung binh lan
luot 1a 2,1 m/s va 2,8 m/s & dd cao 2 mét va
8 mét. Trong thyc té, van tdc gi6 thuong cao
hon vao budi chiéu, khoang 3,0 — 5,0 m/s.
3.5

3.0

2.5

2.0

1.5

1.0

Van tbc gi6 trung binh

0.5
0.0

b)  Séliéu do vin toc gié tai Truwong Pai
hoc Nong Lam Tp.HCM

Vian toc gié dugc do bang thiét bi ghi sb lidu
tu dong voi chu ky 1 gidy va duge ghi lién
tuc trong 5 thang, tir thang 1 dén thang 5 nam
2025. Van toc gi6 trung binh hang thang dao
dong tir 1,2 dén 3,2 m/s, trong khi van toc
gi6 16n nhat ghi nhan nam trong khoang tir
4,2 &én 7,1 m/s (Hinh 7 & 8). Mirc van tbc
gi6 nay thap hon so véi cac khu vuc ao nudi
tom, do vi tri lap dat tuabin chiu anh hudng
boi dia hinh bi che khuét boi nha xudng va
cay cao tai truong. Trén thuc té, van toc gio
16n nhit do duge 13 7,1 m/s — van chua dat
td1 “cut-out speed” cua ro-to.

1/3/2025 6/3/2025 11/3/202516/3/202521/3/202526/3/2025

Hinh 7. Vin téc gié trung binh trong ngay (3/2025)
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8.0
7.0
6.0
5.0
4.0

Van tbc gi6, m/s

0.0

3.0
2.0
1.0

Dec-24 Jan-25 Jan-25 Feb-25 Mar-25Mar-25 Apr-25May-25May-25

—e— Vin tdc gi6 trung binh, m/s  —@—Van toc gi6 16n nhat, m/s

Hinh 8. Van toc gié do tai Truong Pai hoc Nong Lam Tp. HCM

3.2 Két qua tinh toan thiét ké
a)  Théong so tinh todn thiét ké

Tuabin gi6 duoc thiét ké nhu mot moé hinh
thtr nghiém v6i roto (Hinh 9) c6 duong kinh
2 mét, tuong g voi cong sut tir 5 dén 70
W o te do gio tir 2,0 dén 5,0 m/s. S6 luong
canh quat nhiéu hon cé anh huong dang ké
dén moé-men xodn sinh ra nhung khong anh
hudng nhiéu dén cong sut tao ra [12]. Trong

nghién ciru nay, roto dugc thiét ké voi 10
canh, dat trén mot thap ludi thép cao 7,5 mét,
va duoc két hop v6i hé théng diéu khién co
hoc dé gidi han toc d6 ngit (cut-out speed) &
10 m/s. Tuabin gi6 dugc thiét ké du kién s&
duoc diéu chinh voi cac mire cong suit khac
nhau dé phu hop véi ting quy mé hé théng
canh khudy (Hinh 10) cho ao nudi tom trén
thuec té.

Hinh 9. Roto dwoc thiét ké véi 12 canh va
dwong kinh 2m

Véi duong kinh 2 m, téc d6 roto dugc tinh
la 72 - 143 vong/phut; luc tac dong 1€n rdto
dugc tinh 14 78 - 219 N, twong tng véi toc

TAP CHi CONG NGHIEP NONG THON SO 57

Hinh 10. Hé thong truyén dong canh khudy

d6 gi6 tir 5 dén 10 m/s. Vi cu tao 10 canh,
goc téi ban dau 1a 7 d6 & cac tée do thay doi
tr 5 m/s dén 10 m/s, toc do quay toi wu dé
dat cong suit t6i da cho mdi téc do gié vao
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khoang 100 dén 150 vong/phut [12]. Dé dat
duoc tbe d6 quay cua cac canh khudy tir 69
dén 82 vong/phut, hop giam téc duge chon
Vi ty sb truyén 1:2.

b) Tinh todn va phén tich luc

Hoat dong co hoc cua co céu tu diéu chinh
gdc cua roto theo van toc gié theo nguyén ly

Fit Cut-in speed

L~ -Ré-to

L e 1

__—— Tryc xoay
i
o\

N Fdh
-—

-Tém dudi huéng gié

can bang lyc tac dung cia luc gi6 tac dong
vao roto va lyc tac dung cua 10 xo kéo (Hinh
11). Trong d6, tim dudi luén ludn hudng
theo chiéu cua gid, luc chinh tdc dung 1én
roto (Fy) 1a Iyc khi dong tac dong 1én roto va
luc kéo do 10 xo tao ra (Fan) c6 xu hudng gitr
roto xoay quanh truc khi van toc gié thay doi.

Cut-out speed

Lo xo keo

c)

Hinh 11. So' do phan tich lyc xac dinh tac dung lén truc roto

Khi vén tbc gi6 tang tir “cut-in speed”, luc
Fy bit dau tang va tic dong 1én roto va lam
xoay quay truc, khi d6 10 xo gian ra va tao ra
lyc Fan tdng dan nham can béng lai véi luc
Fi. Tuy nhién, do su ting dan cua Fy khi van
téc gi6 ting, moémen tao boi Ftt cling ting va
momen phan lyc cua Fay cling tang khi 10 xo
gian ra va din dén roto bit ddu xoay quanh
truc cua no.

Khi van tbc gio tiép tuc ting, luc Fy cang 16n
kéo theo goc xoay cua roto cling ting dan.
Khi van toc gio dat dén mot gia tri gio1 han
goi 1a “cut-out speed”, roto xoay mot goc 90
d0, luc nay mat réto gan nhu song song voi
hudng gi6, gitp giam luc tic dong truc tiép
va din dén viéc roto ty ngimg quay nham

28

bao vé co cau khoi hu hong do van tdc gid
qua 16n. T so d6 phan tich Iyc (Hinh 9), dé
dam bao can bang momen quay quanh truc
tai van toc gio “cut-out speed” = 10 m/s voi
luc F =219 N, luc kéo cua 10 xo can dat gia
tri Fan=70,3 N. Khi d6, toc d6 quay cta roto
1a 96 vong/phut.

Co ché nay gitp dam bao tuabin gio hoat
dong hiéu qua trong dai van tdc an toan va
tu dong ngét khi gi6 qua manh, nho vao su
két hop gitra luc khi dong hoc va lyc dan hoi
cua 106 xo.

¢

St dung cdc dit liéu voi p = 998 kg/m?; g =
9.81 m/s*>; h=4m; va hy = 0.0177 m [13];

Két qud tinh todn cho bom nwéc
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luc va moé-men dugce tinh cho cac chiéu dai
tay don cua bom duoc thiét b=0,24 m, 1a F
=77,3N;vaM=18,56 Nm.

Véi cac thong s6 ciia bom, duong kinh bom
(d = 25,4 mm), hanh trinh ciia bom (1 =2b
= 0,48 m), cung voi van tde gio, sb vong
quay cua roé-to va luu lugng ctia bom dugc

tinh v6i két qua nhu trong Bang 1. V&i van

Bang 1. Luu lwong bom nude theo vin téc gio

toc gi6 trung binh trong 5 thang 2,1 m/s
(1/2025 — 5/2025), luu lugng bom dugce tinh
theo ngay twong g 13 13,6 m*/ngay (= 408
m?®/thang). Gia tri ndy cling twong tng vdi
viéc ung dung tuabin cung loai trong bom
nudc 0 Indonesia, Thai Lan, voi 2 m/s van
tdc gio trung binh, luong nude bom dugce 1a
432 m’/thang [8, 14].

Trong pham vi nghién ctru ndy, viéc danh gia
tiém ning tng dung tuabin cho bom tudi chi
tap trung vao tinh toan dya trén cac thong sd
gié va tuabin. Thir nghiém thuc té voi hé
thong bom nudc s& duge tién hanh khi c6
diéu kién lap dat, trong cac nghién ciru tiép
theo.

3.3Két qua khio nghiém

A

Van toc gio, m/s Cong sudt tuabin, W S6 vong quay Luu lugng bom,
tuabin, vong/phut m?/gio
2 5 29 1,7
4 36 57 3,3
6 122 86 5,0
8 289 115 6,7
10 565 143 8,3
a) Téc dp gid va cong sudt tuabin

Sau khi ché tao, tuabin duoc lép dat tai khu
vuc Truong DPai hoc Nong Lam TP.HCM dé
tién hanh thi nghiém do dac cac thong s6 van
hanh (Hinh 12). Muc tiéu la lam co s¢ cho
viéc tinh toan va thiét ké cac tuabin cong
sudt 16n hon trong tuong lai.

Hinh 12. Tuabin gié dwoc ldp ddt va khao nghiém ciing véi canh khudy
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Tuabin duoc gén trén truc c6 hai bac dan, két
nbi qua bo truyén banh riang va hop giam tdc.
R6-to chi bt dau quay khi vén toc gi6é di 16n
dé tao ra mdé men vuot qua md men can do
ma sat trong hé truyén dong. Mo men can
nay dugc do 1a 2,5 Nm, tuong Gmg vdi van
toc gio khai dong (cut-in speed) 1a 2,0 m/s
va cong suat khoi diém 1a 7,5 W. Ro-to caa
tuabin 1am viéc véi hé sé tée do dau canh 1a
1.9 —2.2, véi gia tri trung binh 2.0 (Bang 1).

Bang 2. Két qua khao nghiém tuabin

Khi vén tdc gi6 ting 1én dén 5.8 m/s, ro-to
dat toc do quay 690 vong/phit, va téc do
canh khudy 230 vong/phut va cong suét dau
ra t6i da dat 181 W (Bang 2 va Hinh 13).
Nho bo diéu chinh goc xoay ro-to, tuabin cd
thé hoat dong on dinh trong dai van tde gio
tir 2 dén 10 m/s. Khi vén toc vuot qua 10 m/s
(cut-out speed), tuabin s& tu dong ngung
quay dé dam bao an toan cho hé thong.

Van téc gio, | Tdc do quay ro-to, Téc d quay ctia canh | He s0 toc do dau | Cong suit,
m/s vong/phut khudy, vong/phut canh (A) A
3.2 195 65 2.0 51
3.8 264 88 1.9 69
4.5 369 123 1.9 97
4.5 390 130 2.0 102
4.5 390 130 2.0 102
5.0 453 151 1.9 119
54 555 185 2.0 145
5.8 690 230 2.2 181

800 25
5 700
s 20 2
E‘: 600 <
. - c
SE 500 15 ¢
? @ ) 48
5 2@ 400 °
o-<o <O
TO 300 10 B
8 S
= 200 05 @
100 £
0 0.0
3 3.5 4 4.5 5 5.5 6
Van téc gio, m/s

— B -Tbc d6 quay ro-to, vong/phut

—- - Téc d6 quay cua canh khudy, vong/phut

—e— Cong suét, W

—aA— Hé sb tbc d6 dau canh (1)

Hinh 13. Két qua khdo nghiém tuabin
30
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b) Ddnh gid tinh hi¢u qud kinh t¢ va
tac dong moi truong

Tinh hiéu qua kinh té cua ddu tu vao tuabin
duogc phan tich dya trén hai chi s6: thoi gian
hoan vdn va sudt ndi hoan. Cac dit liéu co
ban dé tinh toan cac chi s6 nay bao gdm chi
phi dau tu, chi phi van hanh, thoi gian hoat

10
5.9

0

- 10

Triéu déng

'
w

- 15

- 20

- 25

dong (8 gid/ngay), tudi tho wdc tinh (5 nam),
gia dién 2.168 ¢/kWh. Vi chi phi du tu cho
tuabin gi6 khoang 20 triéu déng va tudi tho
5 niam, khoan dau tu nay tao ra loi nhuan
rong 5,9 triéu ddng mdi nam (Hinh 14). Két
qua, thoi gian hoan von duoc tinh 14 3,4 nam
va suat ndi hoan vén (IRR) 1 15%.

5.9

|

L4
[}

5.9

|

~ 707

Nam (cudi nam)

Hinh 14. Dong tién phan tich dau tw tuabin trong ao nudi tém

Viéc str dung tuabin gid giup nguoi nudi tom
tiét kiém dién ning, tir d6 gép phan giam
phat thai khi nha kinh. Thay vi dung dién,
tuabin gi6 dugc thiét ké ap dung cho ao tom
c6 dién tich 0,1 ha, tuong duong gidm
khoang 3,3 tCO2e/nam. V41 gid udc tinh ctua
tin chi carbon khoang 10 USD/tCO2e (= 1
tin chi cacbon), loi ich bo sung dat khoang
777.000 ddng/nam. Trong truong hop 10%
tong dién tich nudi tom (500.000 ha &
PBSCL) duoc ap dung tuabin gid, co thé
g6p phan giam khoang 1,65 triéu
tCO2e/nam, tuwong ung voi 16,5 tridu
USD/nam.

4. KET LUAN

Trong pham vi nghién ctru nay, tuabin gié da
duoc thiét ké véi cong suat nhd nhu mot mo
hinh thir nghiém, ¢6 thé mé rong 1én cac muc
cong suét 16n hon dé phuc vu nhu cau thuc
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té, thong qua viéc diéu chinh phu hop vai
tung quy mod ao nudi tom va bom nudc phuc
vu tudi trong nong nghi¢p. Viéc ung dung
tuabin gi6 gitp ngudi nudi tom tiét kiém
dién nang, tir d6 gép phan giam phat thai khi
nha kinh.

Loi cam on: Céc tac gia xin gui 101 cdm on
su ho tro tai chinh tir Truong Pai hoc Nong
Lam Tp. H6 Chi Minh théng qua d& tai
nghién ciru cip co so sinh vién c6 ma s CS-
SV24-CK-02.
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NGHIEN CUU BO PHAN BE GHI TU DONG
CUA HE THOGNG VAN CHUYEN CHUGI

TS. Neguyén Pirc Long!, TS. Ddu Thé Nhu', TS. Nguyén Dirc Thdt’

TOM TAT

Phurong phdp van chuyén chudi trén dwong ray treo qua hiéu qua va tiét kiém nhdt trong
cdc don dién chuoi da tdp trung. Hién nay cac hé thong ray treo véin chuyén buong chudi sie
dung nguon dong lyc la ca bin dau kéo treo trén dwong ray, viéc bé ghi chuyén huéng di
chuyén hoan toan dang dwoc thie hién thii cong. Trong bai bdo nay gidi thiéu két qua nghién
cuu hé thé'ng bé ghi tw dong dwoc diéu khién tir ca bin dau kéo. Trén co sé nguyén ly duoc
lie chon, da tinh todn dwoc khoi lwong va vi tri doi trong dam bao diém can bang khéng bén
& géc quay cia ghi quay ¢ = 30° cu thé: Trong lwong doi trong 25,45 N; Cdanh tay don I, =
300mm; géc nghiéng ban dau so véi phwong ditng 60°; mé men giit tai vi tri cudi va dau Iom
hon 4,7 Nm. Phan luc lén tay gat diéu khién bé ghi theo hwéng phdp tuyén: Fy = 72 N.
Phuong diing F, = 59 N va phwong ngang Fx = 42 N. Goc nghiéng ciia toa xe khi diéu khién
chuyén ghi dwéi 3° nam trong khodng cho phép.

Tir khoa: van chuyén chudi; bé ghi ty dong; co cAu; dbi trong; ray treo

RESEARCH ON AUTOMATIC LANE SWITCH
OF BANANA TRANSPORT SYSTEM

ABSTRACT

The method of transporting bananas on hanging rails is the most effective and
economical in concentrated banana plantations. Currently, the hanging rail systems for
transporting banana bunches use the power source as the tractor cabin hanging on the rails,
the turning of the switch to change lanes is completely done manually. This paper introduces
the research results of the automatic turning system controlled from the tractor cabin. Based
on the selected principle, the mass and position of the counterweight have been calculated to
ensure the unstable balance point at the rotation angle of the rotary switch ¢ = 30°
specifically: Counterweight weight 25.45 N; Lever arm l; = 300mm; initial tilt angle

compared to the vertical 60°; holding moment at the end and beginning positions is greater
'Vién Co dién Nong nghiép va CNSTH
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than 4,7 Nm. Normal reaction force on the switch control lever: Fy = 72 N. Vertical F> =59

N and horizontal Fx = 42 N. The tilt angle of the car when controlling the switch is below 3°

is within the allowable range.

Keywords: banana transport; automatic switch; mechanism; counterweight; cableway

I. PAT VAN PE

Van chuyén budng chudi 1a mot cong
viéc nang nhoc yéu cAu khit khe vé viéc
chdng ton thuong cho vo qua chudi.

Phuong phap van chuyén trén duong
ray treo dd duoc st dung ¢ mot s6 qudc gia
ké tir nam 1971 [1]. Van chuyén trén duong
ray treo 1a mot phuong phap van chuyén ban
co gi6i twong dbi tién tién. Theo Soto [2],[3]
phuong phap nay 1a cach van chuyén qua
hiéu qua va tiét kiém nhét trong cac don dién
chudi da tap trung. Phuong phap van chuyén
nay cé thé tranh dugc cac hu hong co hoc
nhu va dép, dap nat va trdy xudc cua qua
chudi trong qua trinh van chuyén.

Tai Viét Nam, mot s doanh nghiép,
HTX d3 dau tu tng dung hé thong duong ray
¢b dinh va cac moc treo di dong dé van
chuyén chudi tir ruéng, vuon vé nha may so
ché sau khi thu hoach.

Tuy theo diéu kién dia hinh va mtrc dau
tu ma lya chon phuong 4n st dung ngudn
dong luc dé kéo dan moc treo trén ray cho
pht hop. Str dung ngudn dong luc 1a ca bin
dau kéo treo trén dudng ray [4] hodc Su
dung ngudn dong luc kéo dudi dat (str dung
nguoi, gia sic kéo; st dung may kéo, s
dung xe may...) [5].

Phuong phap sir dung ngudn dong luc
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kéo 1a ca bin chu dong treo trén duong ray
¢6 uu diém: phu hop véi cac loai dia hinh
khac nhau, khong yéu ciu ha ting giao thong
dué6i duong ray. Nhuoc diém: chi di chuyén
duoc trén duong ray c¢b dinh.

Phuong phép sir dung ngudn dong luc
kéo dudi dat c6 vu diém: van hanh don gian,
tai trong treo trén dudng ray giam. Nhuoc
diém: phai dau tu xdy dung ha ting giao
thong dudi duong ray, khong phu hop voi
ving Pong bing song Ctru Long va ving
mién nui.

Mot hé théng dudng van chuyén chudi
bang ray treo bao gdm:

- Nguén dong luc kéo;

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

- Hé théng chuyén lan (bé ghi);

- Hé théng chuyén lan ¢ trong
xuong so ché.

Hién nay céc tai liéu tip trung 16n nhat
vao viéc nghién ciru duong ray va ngudn
dong luc kéo [6],[7],[8],[9]. Trong khi do
cac hé thong khac chua duoc quan tim.

Trong cac nghién ctru vé dudng ray da
c¢6 nhiéu tai lidu tinh toan do bén ciing nhu
su 6n dinh cta buéng chudi khi van chuyén
[9].

Hé théng chuyén lan bao gébm: Hé
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thong chuyén lan trén dong va hé thong
chuyén lan ¢ trong xudng so ché.

Céc hé théng chuyén lan trong xudng
ché bién (hinh 1) 6 tac dung phan phdi cac
budng chubi téi cong nhan so ché. Hé thong
nay dugc diéu khién théng qua viée két nbi
hay giai phong thanh ghi tor duong nhanh
v6i duong chinh méac du hoan toan thu cong
nhung kha phi hop véi san xuat do khi vao
khu vuce so ché buéng chudi hoan toan dugc

kéo bang tay.

Hé thdng chuyén lan dudng ray ngoai
dong cho truong hop st dung ngudn dong
luc kéo dudi mat dat, chudi va cac moc treo
chuyén dong theo mot hudng tir dong vé,
nén co cau chuyén lan rat don gian (hinh 2).
Bo phan nay chi 1a mot thanh ray tron lap
trén khép quay ¢ duong chinh (duong
thang), nho lyc 10 xo ludn ludn ngat khoi

duong chinh. Khi céc con lan thanh treo di

qua s€ ép thanh ray ti xudng, va noi lai tuyén
chinh.

Hinh 1. Hé thong chuyén lan trong nha so ché
1. Duong ray chinh; 2. Co cau chuyén huong; 3. Puong ré nhanh

Hinh 2. Co cdu chuyén lan mot chiéu
1. Duong ray chinh; 2. Duong ré nhanh; 3. Co cau ré nhanh; 4. Lo xo cdng.
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Vi hé thong ray sir dung ngudn dong
lic 13 ca bin dau kéo treo trén dudng ray, do
phai di chuyén theo ca 2 chiéu, co cdu bé ghi
chuyén hudng hoan toan dang dugc thuc
hién thu c6ng. Nguoi van hanh thiét bi van
chuyén phai dimg may xuéng mat dat dé
thuc hién thao tac chuyén ghi. V61 mot hé
thdng van chuyén it lan ngang, viéc ndy co
thé khong ton qua nhiéu cong stic, tuy nhién
v6i s6 luong dudng nhanh 16n, diéu nay rat
tén cong suc do phai lién tuc dimg may va
chuyén lan.

Muc dich ciia Nghién ciru nay la dé
Xuét duoc mot hé théng chuyén lan trén
d6ng don gian, c6 thé diéu khién ngay tai ca
bin dau kéo, trén co s& d6 tinh toan duge cac
thong s két cdu can thiét 1am co s6 cho thiét
ké hé thong bé ghi tu dong.

II. POI TUQONG VA PHUONG PHAP
NGHIEN CUU
2.1. P6i twong nghién ciru

Ddi tugng nghién ctru 14 co cau bé ghi
tu dong g dung cho hé théng van chuyén
chudi trén ray treo st dung cabin kéo.

2.2. Phuong phap nghién ciru

- St dung phuong phap thu thap thong
tin va phuong phap chuyén gia dé phan tich,
so sanh, lwa chon cac nguyén 1y co ciu bé
ghi cho phu hop trén co so ké thira cac két
qua nghién ctlru trong va ngoai nudc da co;
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St dung phin mém Autodesk

Inventor dé tinh toan, thiét ké co cdu 5 khau
dé mo phong 3D céc két cdu thuc, trén co so
dé cling xac dinh duoc cac dac trung hinh
hoc va quan tinh clia cc phan tir trong hé co
nhiéu vat;
- Str dung modul vé dong luc hoc nhiéu
vat ran Dynamic simulation trong mé phong
dong hoc va dong luc hoc hé co nhiéu vat dé
x4ac dinh m6 men khéi dong, luc tic dong
giita cac khau khdp voi véi cac co cdu 3D da
dugc thiét ké .
- Sur dung céc cong cu cua co hoc ly
thuyét dé xac dinh cac tuong tac giira cac
khau khop.
1. KET QUA VA THAO LUAN
3.1. Lwra chon nguyén Iy 1am viéc ciia thiét
bi bé ghi
Cum ghi chuyén huéng duong ray cé
tac dung chuyén toa xe di theo 2 nhanh
duong ray khac va theo chiéu nguoc lai
chuyén hudng cua toa xe tir 2 nhanh khac
nhau vé ciing mot nhanh. Yéu cau co ban ciia
ghi chuyén duong ray la:
- Do tin cdy cho viéc chuyén lan. Yéu
cau nay phai dam bao cho ca dau kéo va cac
con lan treo budng chudi. Viée sai sot trong
chuyén ghi s& gy ra hong hoc cho ca dau
kéo va duong ray.
- Két cau don gian, dé ché tao;
- Piéu kién lam viéc phu hop véi ha

tang co s& & ngoai dong.
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3.1.1. Lwa chon két ciu ghi chuyén hwong
Vé co ban ghi chuyén hudng toa xe

hoat dong nhd mot doan duong ray dich

chuyén mot dau sang hai nhanh khic nhau

(hinh 3).

Hinh 3. So' do nguyén Iy bé ghi.
1. Doan duong chinh; 2. Ghi chuyén hudng
3. Nhanh thang, 4 Nhanh ngang

Viéc chuyén hudng dugc thuc hién nho
vi tri ctia thanh ghi 2. Khi thanh ghi 2 két n6i
v6i nhanh thang 3, toa xe s& di theo duong
thang va nguoc lai khi két ndi v6i nhanh
ngang 4, toa xe s€ ré sang nhanh ngang.

Hién c6 2 loai két cau cua ghi chuyén

huéng duong ray cho cac tuyén dudng van
chuyén chubi. Két ciu ctua hé thong ghi
chuyén huéng phu thudéc vao phuong
chuyén huéng cia ghi. Thanh ghi co thé
quay theo truc dirng (hinh 4) hay truc ngang
(hinh 5)

Hinh 4. Két cdu ghi xoay theo truc quay dirng
1. Doan dwong chinh; 2. Ghi chuyén huong; 3. Nhanh thang; 4. Nhanh ngang;
5. Toa xe; 6. Thanh gat ghi; 7. Co cdu diéu khién ghi; 8. Co cau xoay ghi
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Trén hinh 4 thé hién két cdu cia h¢
thdng ghi xoay theo truc ding.

Nhuoge diém cia phuong 4n nay 1a: Do toa
xe ¢6 két cau treo trén ray léch 1 bén va co
phan nam dudi dudng ray nén khong thé bd
tri thanh tya do cho thanh ghi. Tat ca tai
trong lwong thanh ghi chi dugc d& bang
khép quay ¢ phia dau. Do khéng gian han
hep nén chiéu dai chét khong thé 16n nén rat
gdy ra vong trong qua trinh quay ghi. Ngoai
ra do truc quay theo chiéu thang dmg nén co
cdu gat co truc ciing theo phuong thing
dung, rat kho bd tri trén khung.

Trén hinh 5. thé hién két cdu cua hé
théng ghi xoay theo truc ngang.

Thanh ghi 4 duoc két ndi véi duong
chinh 1 bang khép xoay ban 1& nim ngang,
thanh ghi s& chuyén dong xoay theo mit
phang dtmg. Khi thanh ghi nhéc 1én toa xe
s€ van hanh theo duong ray 2 va 3. Khi thanh
ghi ha xudng s& 1ét ndi theo duong 1 va 2

(tuyén thang).

Hinh 5. Két cdu ghi theo quay truc ngang
1. Doan dwong chinh; 2. Nhanh thang;
3. Nhanh ngang; 4. Ghi chuyén huong; 5. Toa xe

Véi cac tuyén van chuyén 1 chiéu tir 1
vao 2 va 3 vao 2. Két cdu cuia loai ghi nay rat
don gian. Ghi 4 duoc lap thém 10 xo ning dé
trang thai binh thudng ludn ludn ¢ vi tri phia
trén. Khi van chuyén budng chudi vé diém
tap két, theo cac con lan tr nhanh 3 vao
nhanh 2 s€ hoan toan khong bi can tré boi
ghi chuyén huéng. Trong trudng hop van
chuyén tir tuyén 1 vao tuyén 2, nho trong luc

38

ctia budng chubi va con lan s& ép thanh ghi
xudng va két ndi giita duong 1 va 2. Trudng
hop nay thong thuong dugc sur dung cho hé
thong khong c¢é dau kéo ca bin ma sir dung
luc kéo tir mit dat nhu xe may, ngya, strc
ngudi. Viée van chuyén theo chiéu tir diém
tap két ra dong 1a khong can thiét, cac con
lan duoc tra lai noi thu hoach bang tay hodc

phuong tién van chuyén khac nhu xe may.
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Trong truong hop van chuyén ca 2
chiéu toa xe c6 dau kéo treo, van chuyén
phan bon tir nha ra ddng, thanh ghi phai dugc
diéu khién chi dong ha xudng hay nhic 1én
dé lién két duong ray theo hudng di thang
hay r&€ ngang.

Uu diém cta phuong an nay 1a truc
quay cua thanh ghi chuyén hudng nim
ngang, d& bd tri bo phan diéu khién ghi;
Thanh ghi quay khi ha xudng sé& ty hoan toan

vao duong ray thing lam ting tinh 6ng dinh

clia co cau. Trong moi trudng hop diéu khién
ghi, duong ray luon lién tuc theo hudng ré
hay huéng thing, nén viéc sai sot diéu khién
s& khong 1am roi toa xe xudng dat. Do d6
chung t6i s& chon phuong an nay dé thiét ké
cho hé théng ghi chuyén hudng toa xe.
3.1.2. Lwa chon nguyén Iy by phin diéu
khién ghi

Nguyén 1y 1am viéc cia b phan diéu
khién ghi dugc thé hién trén hinh 6.

9 Hinh 6. Co cdu diéu khién ghi ,
1. Ray thang; 2. Ray nhanh; 3. Thanh ghi quay; 4. Toa xe; 5. Doi trong;
6. Cac co cau lién dong hinh binh hanh. 7. Chot gat; 8. Thanh kéo cung chot gat
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Thanh ghi quay 3 duoc didu khién vi tri
nang 1én hay ha xudng thong qua chét gat 7
va 8, lién dong véi thanh ghi 3 va ddi trong
5 qua céc co ciu lién dong hinh binh hanh.

Viéc bé tri thém bd phan gat 7 cach xa
thanh ghi quay nhiam muc dich diéu khién
thanh ghi quay ha xudng hodc nhac 1én sém
hon, trudc khi toa xe td1, tranh va cham vao
thanh ghi quay. Vi két cdu thiét ké cu thé,
bo phan gat 7 dugc bd tri & dau khung ghi va
chiéu dai cua thanh ngang hinh binh hanh 13
1360 mmm.

Viéc diéu huéng di chuyén cua toa xe
tir phai sang trai theo hinh 6 thong qua vi tri
cta thanh ghi 3. Khi thanh ghi 3 ha xubng
toa xe s& di thang, con khi thanh ghi 3 nang
1én toa xe s& chuyén hudng theo ray cong

sang ngang. Vi tri cia thanh ghi 3 duoc diéu

khién nho thanh gat 2 nghiéng 1én hay ha
xuéng. O vi tri thanh gat 2 (hinh 7) ha
xudng, khi di qua chét 7 s& ddy chdt 1én trén.
Qua co ciu lién dong hinh binh hanh s& ha
thanh ghi 3 xuéng va nguoc lai, khi thanh gat
2 (hinh 7) nang 1én s& gat chdt 7 xubng va
nhic thanh ghi 3 1én.

O chiéu nguoc lai (tir trai sang phai
theo hinh 6) khi toa xe nam trén dudng ray
chinh (ray thiang) banh xe cia toa xe s& dé
1én thanh ghi 3 va tao ra duong ndi giup xe
tiép tuc di thang. Khi toa xe & duong ray
nhanh (ray cong) nho tAm gat 3 trén than toa
xe s& ddy thanh ghi nhic 1én giai phong
duong di cua toa xe theo dudng ray cong.

Géc nghiéng can thiét cua thanh ghi dé giai

phong duong di can ctr theo thiét ké khoang
60°.

Hinh 7. Co cdu gat chot trén toa xe
1. Than toa xe; 2. Thanh gat; 3. Tam gat
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Yéu cdu cua bo phan diéu khién ghi 1a
két ndi hay giai phong ghi chi dugc thuc hién
1 14n dé khong chi toa xe ma con ca moc treo
budng chudi di qua. Nhu vay khi thanh ghi 3
dugc gat 1én trén hay xudng phai nim cd
dinh & vi tri cudi. Pidu nay co thé thyc hién
duogc khi ching ta ung dung diém cén bang
khong bén cua co cidu ma ¢ dé tong cac luc
va md men bang 0, nhung sau khi bi tac
dong, h¢ théng s€ tiép tuc di chuyén ra xa vi
tri can bang. Khi thanh ghi vuot qua goc
quay can bang khong bén s& ludn ludn tu
chuyén dong tiép tuc dén vi tri cudi (dén khi
bi chan lai).

Goéc quay cuc dai cua thanh ghi Ag, tir
vi tri nim ngang 1én vi tri trén cung (xem
hinh 6) phai dam bao khi thanh ghi quay
nhic 1én & vi tri trén cing s& khong anh
hudng t6i chuyén dong cua toa xe khi di trén
duong nhanh. Dya trén thiét ké 3D trén
Inventor goc quay cuc dai cia thanh ghi A
=60° va vi tri can bang khong bén nén vi tri
gita (¢=30°). Viéc diéu chinh vi tri can bang

9

khong bén dugc thong qua thay dbi vi tri va
khéi lwong ddi trong.

3.1.3. Tinh todn cdc thong sé ciia by phin
diéu khién ghi

a) Xac dinh vi tri va khéi luong doi
trong.

Pé xac dinh vi tri va khéi luong ddi
trong nghién ctru da st dung modul phan
mém Dynamic simulation ctia Autodesk
Inventor cho nghién ctru dong hoc va dong
luc hoc hé co nhiéu vat, dd mo phong chuyén
dong cua co cdu diéu khién ghi khi chua co
d6i trong, sao cho thanh ghi chuyén déng tir
vi tri ndm ngang 1én 60°, qua d6 xac dinh
dugc mo men chu dong can thiét dé quay
can. Tai vi tri cAn bing mé men niy c6 cling
gia tri véi mé men do trong lugng cua céc
khau sinh ra nhung ngugc dau. Trong mo
phong nay co tinh dén trong lugng cua cac
chi tiét nhu da thiét ké nhung bo qua khéi
luong dbi trong.

Trén hinh 8. thé hién mé men (M) do
trong lugng cua cac khau sinh ra khi thanh
ghi tir géc nghiéng 0° (tuong tng vi tri nAm
ngang) 1én goc nghiéng cuc dai 60°.

30 40 50 60

¢, deg

Hinh 8. M6 men chu dong can thiét tac dong thanh ghi & cdc géc quay khdc nhau
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Tai vi tri can béng khong bén, md men
ctia trong luc ddi trong phai c6 cliing gia tri
nhung ngugc chidu véi md men do trong luc
cua cac khau sinh ra. Tai vi tri ¢ = 30° mo
men chu dong M = 6,61 Nm.

Do dbi trong dugc lién két voi thanh

ghi quay qua co ciu lién dong hinh binh
hanh nén géc nghiéng ctia duong ndi tim
quay cu s& 14 a ddi trong va trong tAm cuia né
so vOi phuong ngang s€ 1a ¢+¢@o do vdy mo
men do ddi trong tao ra dugc tinh theo cong

thuec:

Mg = Ggp. lg. cos(@ + @)

Trong d6 ¢o 13 gbc nghiéng tao bdi dudng ndi tAm quay cua déi trong va trong tim cia

n6 so voi phuong ngang khi thanh ghi nim ngang;

ls—khoang cach tir tim quay ctia d6i trong va trong tim ctia n6. Theo thiét ké

ta chon 14 =300 mm;

Ga — trong luong cua dbi trong.

Nhu vay khéi lugng ddi trong dé hé can bang tai goc quay 30° dugc xac dinh theo cong

thie:

M
Gat

6,61

- l;.cos(py — @) - 0,3.cos(¢p, — 30°)

Mo men giit tay quay & 2 diém cudi ¢ = 0° va ¢ = 60° dugc tinh theo cong thirc:

6,61
0,3.cos(¢p, — 30°)

Trong d6 ¢ = 0° va ¢ = 60°

Ag.cos(p + @y) — My,

O day ta s& tinh toan khdi luong cua ddi trong véi cac goc go = 75% 60°; 45°; 30°.

Két qua duoc thé hién trén bang 1.

Bang 1. Trong lwong doi trong can thiét & cdc géc dat khdc nhau ciia doi trong.

Géc nghiéng ban dau ¢y ,deg 75 60 45 30
Trong luong doi trong, N 31,17 25,45 22,82 22,04
M6 men gitt & goc ¢ = 0°, Nm 6,168 4,771 3,748 2,862
Mo men gitt & goc ¢ = 60°, Nm 6,142 4,745 3,722 2,836

Nhu vy khi dé géc nghiéng ban dau
16n, trong lwong cua dbi trong phai ting 1én

va mo6 men gilt & 2 diém dau va cudi cling
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tang 1€n, nhung di do61i véi nd 1a khi téi 2
diém dau va cudi s€ gay ra va dap 16n hon.

Hién chua c6 thir nghiém dé xac dinh lyc giir
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can thiét 1a bao nhiéu, chon géc nghiéng ban
dau go = 60° dé thiét ké khi d6 mé men giir
thanh ghi s€ 16n hon 4,7Nm, tuong duong
v6i lyc 16 N ¢ canh tay don 300 mm.

b) Xac dinh lyc tac dong lén toa xe khi
gat can.

Nhu d4 néu ¢ phan nguyén ly, viéc diéu
khién b phan bé ghi nho chuyén dong cia
toa xe, thong qua thanh gat hay tAm gat (xem
hinh 9). Do vi tri ctua thanh gat va tam gat
khong nam trén mit phing doc dimg cta ray
va banh xe nén lyc tic dong cta chdt gat tAim
gat va thanh gat s& 1am nghiéng toa xe. Dé

tinh toan gdéc nghiéng cua toa xe can xac

80
70
60
50 .

40 |

Fo o Fx, Fy N

30
20

10

10

15

dinh luc tdc dong Ién toa xe khi thuc hién
chuyén lan.

Trén co tinh toan ¢ bang 1, vdi lua chon
@o = 60°% canh tay don I; =300 mm; trong
luong ddi trong Ga = 2545 N, sir dung
modul phdn mém Dynamic simulation cua
Autodesk Inventor d@ md phéng qué trinh
nang thanh ghi quay véi géc nghiéng cua
thanh gat 1a 35°. Trong m6 phong nay c6 tinh
dén ma sat cua cac khau khop. Trén hinh 9
thé hién ap luc phap tuyén va hai thanh phan
luc theo chiéu ngang va chiéu dimg lén
thanh gat cua toa xe theo gdéc quay cua thanh

ghi quay.

20
o, deg

35

Hinh 9. Ap lwc phdp tuyén Fy va thanh phan lyc Fx, Fz Ién thanh gat cua toa xe
theo goc quay cua thanh ghi quay

Trén dd thi ta thay do c6 tinh dén ma
sat nén vi tri can bang xay ra & goc quay 16n
hon (35°) so vdi goc da duge luc chon (309).
Luc tac dong do c6 ma sat phan lyc lac vira

tac dong 1a Fy = 58 N sau mot thoi gian rat

TAP CHi CONG NGHIEP NONG THON SO 57

ngin ¢ = 0,25° lyc tang 1én Fy =72 N. Luc
nay phan lyc theo phuong dung va phuong
ngang F. = 59 N va F, =42 N. Céc s liéu
nay can thiét dé tinh toan toa xe khi chuyén
ghi, trong d6 can luu y t6i kha nang can bang
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theo chiéu ngang cua toa xe.
Goc nghiéng cua toa xe khi ¢é luc F:
tac dong dugc tinh theo cong thurc:

F,.yc
Gy Ny

sina =

Trong d6 y. 1a khoang cach theo chiéu
ngang cua thanh gat téi duong ray;

G — trong lugng cua ca bin
phan bd 1én toa xe.

hm—khoang cach tir méc treo
toa xe tdi duong ray.

Vi F> =59 N; hy = 290; G > 500 N
(theo thiét ké) ta c6 goc a < 3°. Goc nghiéng
nay nhu vdy rat bé nim trong khoang dao
dong lac cua toa xe.

Trén co s& két cau va cac thong sb da
tinh toan, chiing t6i da thiét ké ché tao va lip
dat hé thong tai Cong ty c6 phan Thuc pham
xuit khau Pong Giao (Doveco) huyén Mang
Yang, Gia Lai. Qua thuc té san xudt cho théy
hé thdng lam viéc on dinh, dé van hanh va
su dung.

IV. KET LUAN

1. Pa lya chon dugc két cAu hé théng
bé ghi tw dong duoc diéu khién ngay tir ca
bin ctia h¢ théng van chuyén chubi trén ray
treo voi két cau co khi don gian.

2. Trén co s& nguyén ly da dugc luc
chon, da tinh todn duoc khéi luong va vi tri
d6i trong dam bao vi tri can bang khong bén

& goc quay cua ghi quay ¢ = 30° cu thé:
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Trong luong dbi trong 25,45 N; Canh tay
don I; = 300 mm; goc nghiéng ban dau so
v6i phuong ding 60°.

3. Vi thong s6 trén mod men gitr tai vi
tri cudi va dau 16n hon 4,7 Nm, trong dwong
voi lyc 16 N ¢ canh tay don 300 mm. Phan
luc 16n 1én tay gat diéu khién bé ghi phap
tuyén: Fy = 72 N. Phuong dimg F. = 59 N
va phuong ngang F, =42 N. Goc nghiéng
ctia toa xe khi diéu khién chuyén ghi duéi 3°
nam trong khoang cho phép.
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KET QUA NGHIEN CUU, TINH TOAN VA LUA CHON
BAU HUT CHAN KHONG AP DUNG CHO CO CAU CAP VAI TU BONG CUA MAY MAY CONG NGHIEP

TS. Ta Hanh'

TOM TAT

Bai bdo céng bé két qua nghién ciru, tinh todn bau hiit chan khéng ldp trong co cdu cdp vai

tw dong cria may may céng nghiép nham khdng dinh bé giam chan chén khéng hit thing hang

la gidi phdp phit hop givip tao sw on dinh dp sudt trong co cau. Vi két qua tinh todn mé hinh

toan hoc cho bé giam chan da khang dinh rang dwong dan dong chay 9 buong la lira chon

phit hop va né cé thé dwoc sir dung lam bo giam chan chan khéng dwong hit thing hang

trong co cdu nap vdi ciia mdy may cong nghiép

Tir khoa: Cép vai tu dong, bau hit giam chan

RESULTS OF RESEARCH, CALCULATION AND SELECTION OF VACUUM SUCTION

PIPING SYSTEM APPLIED TO AUTOMATIC FABRIC FEEDING MECHANISM OF
INDUSTRIAL SEWING MACHINES

ABSTRACT:

The article publishes the results of research and calculation of vacuum suction chamber
installed in the automatic fabric feeding mechanism of industrial sewing machines to confirm
that the in-line vacuum damper is a suitable solution to help stabilize the pressure in the
mechanism. With the results of mathematical model calculations for the damper, it has been
confirmed that the 9-chamber flow path is a suitable choice and it can be used as a in-line
vacuum damper in the fabric feeding mechanism of industrial sewing machines.

Keywords: Automatic fabric feeder, shock absorber

1. DAT VAN DE Hién nay, nhiéu day ’chuyén san xuit van
su dung phuong phap cap vai thu cong hodc
ban tu dong, dan dén nhiéu han ché vé nang
sudt va tinh dong bo. Dé giai quyét van dé
nay, co ciu cap vai ty dong sir dung bau hut
chan khong da dugc dé& xuit nhu mot giai
phap hiéu qua nham tu dong hoa qué trinh

Trong bdi canh nganh cong nghiép may
mic dang chuyén minh manh mé theo huéng
tu dong hda va hién dai hoa nham nang cao
nang suat, chat lugng va kha ning canh
tranh, viéc nghién ctru va tng dung céc co
ciu ty dong trong ddy chuyén san xuét tro
nén hét sirc can thiét. Mot trong nhitng cong
doan quan trong trong quy trinh may cong
nghiép 1 khau cap vai. Day 1a cong doan yéu
cau do chinh x4c, 6n dinh va tiét kiém thoi

tach, giir va cp timg tAm vai vao vi tri may.
Tuy nhién, viéc thiét ké va lua chon bau hut
chan khong phu hop véi déc tinh cia vai, yéu
cau lyc hit va kha nang van hanh 6n dinh 1a
mdt thach thire ky thuat quan trong.

Trude thuc té d6, bai bao nay trinh bay
két qua nghién ctu, tinh toan va lya chon
bau hit chan khong phit hgp nham tng dung

gian dé dam bao chat lugng san pham va
giam thicu sai sot.

'Truong dai hoc Cong nghiép Dét may Ha Noi
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vao co cdu cdp vai ty dong cia may may
cong nghiép. Nghién cou khong chi gop
phan hoan thién giai phap cap liéu tu dong
cho may may cong nghiép giup giam chi phi
nhan cong goép phan ha gia thanh san pham
may mac.

2. POI TUQNG VA PHUONG PHAP
NGHIEN CcUU

2.1. Déi twong nghién ciru

Déi tugng nghién ctru 14 cac thong sé clia
bau hit chan khong va phuong thirc ghép nbi
céc bau hut.

2.2. Phwong phap nghién ciru

- Str dung phuong phéap thu thap thong
tin va phuong phap chuyén gia dé phan tich,
Iira chon mot sb thong sd trén co so ké thira
cac két qua nghién ciru trong va ngoai nudc
da co;

- Phuong phap tinh toan 1y thuyét dé xac
dinh mot s6 thong sb chinh ctia bo phan cap
liéu ty dong cho may may cong nghiép;

- St dung phan mém
MATLAB/Simulink dé mé phong hé thong
diéu khién truyén dong.

- Sir dung phin mém: Automation
Studio, AMESim, Fluidsim dé mé phong hé
théng thuy luc va khi nén v6i mo hinh phan
tlr c6 san.

3. KET QUA VA THAO LUAN

Theo Ray Wai Man Kong[4], Lecturer,
Egyptian Armed Forces [9] cho chung ta
thiy Co cdu cdp liéu tu dong st dung cho cac
san pham dang to 101 ¢6 so dd nguyén 1y nhu
trén hinh 1. Nhiém vu cta co ciu cép liéu tu
dong 1a 14y ting to tir chong san pham va
chuyén dén vi tri da xac dinh dé cap liéu cho
bd phan may. Dé hit tim vai, ap sudt dudi
phai cé du lyc dé nhac néi tim vai 1én. Dau
hat da duge diéu khién bang cac van diéu
khién cung cp chan khong cho cac cdc dau
hat. Khi chic nang diéu khién khong khi
dugc bat tai bang diéu khién, cac dng hut tu
dong ha xudng chdng san pham va nang tim
dau tién.

Ap suét duéi dugc tao ra trong may bom
chan khong ¢ dang xung. Bo giam chan chan
khong hut thing hang cé chirc ning lam
giam xung chan khong thanh trang thai on
dinh véi viée duy tri ap sudt dudi c6 thé hat
tAm vai.

Hinh 1. Co cdu nap liéu to roi sir dung bo giam chan chan khéng hiit thang hang.

Nhiéu nha nghién ctru da nghién ciu
hiéu suat cua hé théng chan khong tir nhiéu
goc d6 khac nhau. Mot hé théng chan khong
dé hat va tich tu dong chay tir may do do
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thAm phun va dong chay trén mat dat da
dugc mo ta. Hé théng nay don gian hon
nhiéu so v6i hé thong tuan hoan dong chay
ctia may do do tham phun Purdue [10]. Cac
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cdc hut chan khong duoc sir dung dé gin
robot vao cac birc tudng can leo. Robot leo
tuong dung dé kiém tra trong cac nha may
dién hat nhan da dugc phat trién. Robot ¢6
kich thudc nho va dang mo-dun, dugc tao
thanh tir cac thanh phan khi nén doc quyén
[11]. Twong tu nhu vay, mét robot lau tuong
rém kinh khong dugc kich hoat da dugc mo
ta. Robot khong ¢ co ché truyén dong riéng,
nhung n6 ¢6 thé di chuyén trén cac bé mat
kinh nhan tiy thudc vao trong luc cua chinh
no va luc nang cua can truc xe déy trén mai
nha trong khi bam vao cac bé mat bang cac
cde hit chan khong kép [12].

B piden chudn 2 budng

Mawwmin Neewemin

BG gidm chan 9R budng B gidm chin IR budng

Hinh 2. MGt cdt gitka ciia b giam chan hiit
chdn khéng véi ma trdn buong khdc nhau
va dwong dan dong chay khdc nhau
Mot ban danh gia vé tai liéu vé tach nudc
chan khong néu chi tiét cong trinh thuc
nghiém va ly thuyét da thuc hién cho dén
nay di duoc trinh bay. Sau do, mot mo ta
ky ludng vé tdim quan trong cua ludng
khong khi va su truyén khéi d6i luu lién
quan trong qua trinh tdch nudc chan

khong duge mo ta [13].

. Trong linh vuc kep vat li¢u ddi véi vat

liéu mong manh, mdt nguyén ly kep méi dua
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trén mot dau phun hiéu tng Coanda méi dap
ung nhitng thach thirc nay da dugc mo ta.
Pau phun nay cho phép ché tao mot bd kep
chan khong méng, hinh tdm voi nhidu dau
hut doc 1ap. Mdi dau hut duge cung cip nang
luong bai mot dau phun Coanda ngang méi,
dam bao luc kep trén tat ca cac vat liéu mém
hodc x0p [14]. Ngoai ra, mot phuong phap
moi dé giam thiéu viée xur ly cac hu hong dé
vO va nhay cam voi bé mat cua cc thanh
phan vi cac tim mong va tim phang doi hoi
da dugc trinh bay. Mgt phuong phép nang
khi nén moi dé xu Iy khong tiép xtic cac bo
phan va chit nén bang ap sudt 4m (chdn
khong) da duoc dé xuat va theo cach tuong
tw v6i cum MEMS. D¢ loai bo bui tich tu
trong khoang parabol, mot phan tich sb nhiét
cua mot bd thu mang parabol khoang chan
khong méi trong d6 phan trén va cac mat bén
cia méang dugc pha bing cac tAm
borosilicate va mot chan khong duoc gia
dinh bén trong khoang. Ong chan khong
dién hinh duoc s dung trong cac mang
thong thudng da duoc thay thé bang mot éng
thép khong gi trin c6 16p phii chon loc. Tuy
nhién, cac nha nghién ctru khac quan tam
dén viéc nap liéu trong may nhung bang

cach st dung mot hé théng co dién tir.

Trong cong trinh hién tai, tdc dong cua
cAu tric bén trong bo giam chan chan khong
hut thang hang va duong din dong chay co
thé tich c6 dinh 1én hiéu sudt dong cua hé

thdng kep hit chan khong da duoc nghién
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ctru. BO giam chan chan khong hut thang
hang dugc trinh bay trong cong trinh nay da
duoc ché tao béng dang ma trdn nhiéu
buéng. Mot loat bd gidm chan chan khong
hut thang hang c6 thé tich khong ddi va cdu
tric ma tran budng khac nhau da duoc gisi
thi¢u. M6 hinh toan hoc khong 6n dinh cho
bo giam chan chan khong hut thang hang da
dugc phat trién. Tac dong ctia ma trdn budng
giam chan chan khong hut thang hang 1én
hiéu suét dong cua hé théng chéan khong, cua
qua trinh hut san phim dang tam roi da dugc
nghién ctru & cac dao dong ap suit chan

khong dau vao khac nhau.
3.1. Phan tich dong chay

Phuong phap phan tich dong chay chat
khi c¢6 thé duoc st dung dé hién thi cac dic
tinh hiéu suit cta bo giam chin chan khong
hut thang hang trong qué trinh cp vai tu
dong cho may may. Do do6, k¥ thuat dong luc
hoc chét long tinh toan duogc su dung dé
nghién ciru dong chay qua cac budng giam
chan ¢ bién d6 va tan s ap suét chan khong
khac nhau. Phuong phép nay co thé duoc sir
dung dé du doan hiéu suét cua diu hat chan
khong thé hién trong Hinh 1. Trong truong
dong chay chét 1ong sau dy va phan b ap
suat qua bo giam chan hut 3 chiéu véi dudng
dan dong chay khac nhau, nhu thé hién trong
Hinh 2.
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3.2. Phuwong trinh mo ta dong chiy caa
khong khi trong budng giam chin

Tac dong cua ap suat 1én luu luong khéi
lién quan dén dién tich theo hiang sb
Avogadro va khéi lugng mol ctia khong khi
0 nhiét d0 khac nhau dugc mo hinh hoa

bang cac phuong trinh sau [14]:

. M (D
WA =2a-Mr = TN, P
Za _.’ZR.K.T‘M ‘P )

(1)

)

Dong chay hon loan, do dong chdy dao
dong chan khong bén trong cic budng giam
chén, da dugc mo hinh hoa béng cac mo hinh
hai phuong trinh. Viéc giai hai phuong trinh
van chuyén riéng biét cho phép xac dinh doc
1ap cac thang do van tdc va chiéu dai hdn
loan. Trong cong trinh nay, m6 hinh RNG
K-¢ di duoc str dung dé mo hinh héa sy hdn
loan cua dong chay bén trong cac budng
giam chan hat do dao dong chan khong dau
vao. M6 hinh RNG k-¢ dugc suy ra bang
cach str dung mot ki thuat thong ké nghiém
ngdt [15]. M6 hinh nay duogc suy ra tur cac
phuong trinh Navier-Stokes tuc thoi, su
dung moét k¥ thuat toan hoc goi 1a phuong
phap nhém chuan héa. Cac phuong trinh (5)
va (6) biéu dién md hinh hdn loan RNG k-¢.
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d d d ak
a(ﬂk}i'a_n(lﬂkﬂa)’a ak#e,r;a_xr_ + Gy +Gy— pe-Yy+ 5

a a 5
= (o) + a_x,(‘” u) ( )

_ d
Ty

de

(“fﬂe,r,r E

‘ e’
] + Gy E (Gx + C3e6p) = c!(p? =Rt

(6)
O day: Cie=1.42, C2. = 1.68 [17].

D6 nhét hidu dung pesr duoc sir dung trong mé hinh héa déng ning nhidu loan (k) va te

d6 tiéu tan ctia né () c6 thé dugce tinh tich phan tir cac phuong trinh (7) va (8).

(ka) ) R (7)
d|l—=)=172 ————=di

Veu JOP=-1+¢,

i = zueff/ )

Tuy nhién, thudt ngir R. c6 thé duoc tinh toan bang phuong trinh (9)

Cuon*(1="/y,) €2
a+pn®) &

)

O day: n=Si/e, no =4.38, p=0.012 [16].
Trong do:

Gy Biéu thi su tao ra dong nang

nhiéu loan do van téc trung binh
gradient

Go Sutao ra dong nang nhiéu loan
do luc dé}y, duoc tinh nhu mo ta
trong Phan

k  Hang sé Boltzmann (mbar * 1

. Kfl)

mp  Khdi lugng mol (g * mol ™)

mr  Khdi luong gidy (kg)

n Khéi lugng hat (g)

Na  S6 cde hut trong co cau nap.

p  Hing s Avogadro (mol™)

R Ap suit khi (mbar)

Patm Héng s6 khi mol (mbar = 1 =
mol K1) -

pv  Ap suat khi quyén (bar)

50

poa  Ap sudt chan khong (bar)

Pyo Bién do ap suit (mbar)

Sk, Ap suét ban dau (mbar) Thuat

Se  nglt ngudn do nguodi dung xac
dinh

t Thoi gian (gidy)

Ym  Biéu dién sy dong gbp cua su
gian no dao dong trong nhicu
loan cé tl}é nénqduch vao toc do
tiéu tan tong thé

ok SO Prandtl hi¢u dung nguoc cho
k

o SO Prandtl hiéu dung nguogc €.

[, Goc nap gidy (d0)

] Tansd (s

An  Dién tich 1 cdc hat (m?)
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3.3. Két qua md phéng

Cac mo hinh toan hoc da dugc thuc hién
cho mét ciu tric ma tran budng giam chan
hut khac nhau va duong dan dong chay bén
trong khac nhau. Thé tich 1a hing sb cho tat
ca cac cdu trac giam chan hat bat ké ciu tric
bén trong va duong dan dong chay cho bd
giam chan 9 budng, Hinh 2. C4c mo hinh
toan hoc da duoc vé béng cach su dung
chuong trinh Inventor. Cac m6 hinh da dugc
tao ludi bang cach sir dung chuwong trinh tao
ludi trong ban lam viéc ANSYS. Sé lugong
nat trong cac mo hinh khac nhau da dugc
kiém tra va da phat hién ra rang cac giai phap
md hinh khong phu thudc vao s6 luong nit.
Céc phuong trinh trudc d6 da duogc su dung
dé mo hinh héa truong dong chiy va phan
phéi ap sudt bén trong bo giam chan hut chan
khong thang hang. Cac mé hinh phu thudc
thoi gian (khong 6n dinh) ¢ tan s6 va bién do
ap suat dao dong ctia bom chan khong khac
nhau da dugc nghién ctu.

3.3.1. Diéu kién bién

Trang thai cua trinh giai 1a cong thirc van
toc tuyét ddi dua trén ap sudt va trang thai
thoang qua phu thudc vao thoi gian. Pau vao
duoc thiét 1ap 1a dau vao ap suét dudi dang phu
thudc vao thoi gian cho chan khong dau vao dao
dong. N6 dugc néu trong ham do ngudi dung
xac dinh (UDF) cho dau vao dao dong dudi
dang séng sin nhu trong Phuong trinh (10).

Py = Pyo + Pya sin(wt) (10)

Déu ra dugc thiét lap 1a dau ra ap suit &
ap suat khi quyén khong doi. Diéu kién van
hanh duoc thiét 1ap ¢ 4p suit khong tuyét doi.
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3.3.2. Két qui mé phong

120

®=4005%
1070 A

1020 1 — VAR

Pressure |mbar]

(] 0.00% 1] oS 002

Hinh 3. Két qua mo hinh toan hoc hiéu suat
bé giam chan hit chan khéng khéng on
dinh & ap sudt bom chan khéng 900mbar
voi xung dong o= 4008 va bién do
S50mbar.

M6 hinh RNG K-¢ khong 6n dinh da
duoc st dung dé moé hinh hoa dong chay chat
1ong va phan phdi p suit bén trong bo giam
chan hat chan khong truc tuyén. Do chinh
xac clia cac giai phap mo hinh da duoc kiém
tra va thdy ring cac giai phap doc lap véi sb
lwong nut mo hinh. Pau ra 4p sudt 1a thong
s6 quan trong anh hudng dén luong 4p sut
chan khong c6 thé hut gidy tir déng gidy
trong hé thong cap liéu ciia may in

a) o= 400S"

1oro

Pressure (miaw)

NI

Tieews (3]

b) w=250S"
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Hinh 4. Két qua mé hinh todn hoc vé hiéu
sudt ciia b giam chan hit chan khong
khéng én dinh cho ma trdn 9 buong cé

dwong dan dong chay khéc nhau ¢ dp sudt

bom chan khong 900mbar voi dao dong
xung khdc nhau va bién do 50mbar

Két qua mo hinh tai cac ciu trac budng
giam chan khac nhau véi thé tich khong ddi
va tan s6 xung khac nhau cho thy hau hét
cac cau truc giam chdn déu 1am giam chan
khong va trung hoa gan ap suat khi quyén
khong thé tao ra lyc nang vai ra khoi chong
véi, nhu thé hién trong Hinh 3. Chi c6 bd
giam chin hut thang hang v&i 9 budng giir
ap suét chan khong ¢ murc cod thé tao ra luc

nhic vai ra khoi déng gidy nhu thé hién
trong Hinh 3

Bo giam chin hut voi ma trdn 9 budng
c6 duong dan dong chdy khac nhau tao ra
cung mot hanh vi cua ap suit dao dong chan
khong tai ® = 400S™'. Su khac biét trong ca
hai duong dan dong chay cia bo giam chin
9 budng 1a ¢ dinh dao dong chan khong
nguoc nhu thé hién trong Hinh 4. Tuy nhién,
tai dinh dao dong, két qua dang tién gan dén
cung mot gia tri tai dau ra cta bd giam chén.
Bo giam chan hut véi giam chan két cdu 9
budng duy tri hanh vi cua dao dong chan
khong nhu thé hién trong Hinh 4 (a-¢). O dao
dong xung chan khong thép, mot su dich pha
dAn d3 xuét hién & du ra cta bd giam chin
va ca hai duong din dong chay tao ra gan
nhu cung mot su khac bi¢t ¢ cac gié tri dinh
va ngugc dinh

Luc ép (F) can thiét dé nhic vai ra khoi
dbng gidy da duoc tinh toan bing phuong
trinh (11).

(Patm — Pv) >m, g cosb,

i=1 (11)

Hinh 5 Hién thi luc hut gidy khong on
dinh duoc tao ra tir cac clu tric giam chin
khéc nhau. Toan b ciu tric giam chin duoc
nghién ciru ngoai trir ca thiét ké 9 budng lam
giam 4p suat chan khong va luc tao ra do
chénh 1éch 4p sudt déu khong cé du stuc dé
hut gidy tir déng gidy nhu thé hién trong
Hinh 5-a. Trong cong trinh hién tai, gidm
chan 9 budng da dugc nghién ciru trong hai
duong din dong chay khac nhau do thiéu
hiéu biét vé ciu tric bén trong
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Tiene {5}
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@w=1755"

] 0.1 0.2 0.3 0.4 0.5 0.6

b) @=175S"

Hinh 5. Bé giam chan hit chan khéong
khéng on dinh lyc hit gidy cho ma trdn
buong khdc nhau véi dwong dan dong chay
khdc nhau ¢ dp sudt bom chdn khong
900mbar voi bién do dao dong 50mbar.

Su khac biét gitta cac by giam chin
duong dan dong chay 9 budng khac nhau
nam trong pham vi 18% tai cac ving dinh va
ving chong dinh va khoang 5% & cac ving
thodng qua nhu thé hién trong Hinh 5-b. Sy
dao dong cua xung chan khong da anh
huong dén thoi gian tuan hoan chtr khong
phai gi tri cta luc chan khong két qua tac
dong 1én gidy. Ca hai thiét ké duong dan
dong chay 9 budng déu hiru ich va co thé
dugc st dung nhu mét bd giam chén chan
khong dudng hut thing hang trong co ché
nap vai cua may may.
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4. KET LUAN

Ap suat am tao ra trong may bom chan
khong ¢ dang xung. Vi vdy, bd giam chan
chan khong hut thang hang 1a giai phap phu
hop nhim tao 6n dinh 4p sut trong hé thong.
Bo giam chin c6 chirc nang lam giam xung
chan khong thanh trang thai 6n dinh véi viéc
duy tri 4p sudt dudi c6 thé hut duoc tAm vai.

Trong cong trinh hién tai, tdc dong cua
céu tric bén trong bo giam chin chan khong
hut thang hang va duong dan dong chay cé
thé tich cd dinh 1én hiéu suat dong ctia hé
thong kep gidy chan khong di dugc nghién
ctru. BO giam chan hit thang hang duoc trinh
bay trong cong trinh nay di duoc ché tao
bang nhiéu budng duéi dang ma tran.

Can ct két qua tinh toan mo hinh toan
hoc cho bo giam chin chiing ta c6 thé khang
dinh rang ca hai thiét ké duong dan dong
chay 9 budng déu 1a thiét ké hiru ich nhét co
thé duoc st dung lam bg giam chin chan
khong dudng hut thiang hang trong co ciu
nap vai cua may may cong nghiép.
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KET QUA NGHIEN CUU, TINH TOAN MOT SO THONG SO CHINH CUA CO CAU
CAP VAI TU BONG TREN MAY MAY CONG NGHIEP

TS. Ta Hanh'
TOM TAT
Bai bdo cong bé két qua nghién ciru, tinh todn mét sé théng sé chinh ciia Co cau cdp vai
tw dong trén mdy may cong nghiép. Két qua tinh todn da xdc dinh dwoc liec hit chén
khéng can thiét doi voi tam vai calico, cotton va tam vdi satin (100% Polyester; Vdi tron;
Vai dét) lan lwot la 47,1kPa va 37,5kPa. Ap sudt chan khéng cung cdp cho dau hiit la -
55kPa. Pdy la cdc théng so quan trong lam co sé dé thiét ké bé phén cdp liéu tw dong
cho may may cong nghiép.

Tiwr khoa: Cép vai ty dong, lyc hat tAm vai

RESULTS OF RESEARCH AND CALCULATION OF SOME MAIN
PARAMETERS OF AUTOMATIC FABRIC FEEDING MECHANISM ON
INDUSTRIAL SEWING MACHINES

ABSTRACT:

The article presents the results of research and calculation of some main parameters of
the Automatic Fabric Feeding Mechanism on industrial sewing machines. The
calculation results have determined that the required vacuum suction force for calico,
cotton and satin fabric (100% Polyester; Plain Fabric; Woven Fabric) is 47.1kPa and
37.5kPa respectively. The vacuum pressure supplied to the suction head is -55kPa. These
are important parameters as the basis for designing the automatic material feeding unit

for industrial sewing machines..

Keywords: Automatic fabric feed, fabric suction

1. PAT VAN PE

Viéc nap liéu (cp vai) thi cong cho may
may tu dong chiém 40% chi phi nhan cong
trong tong thoi gian may ty dong mot san
pham bét ky.

Ung dung nguyén ly cap liéu to roi voi
hé thdng chan vit kiém soat hoi hat va hoi
thdi cho ban cip liéu, dau hat dat phia trude
nhu trong cong ngh¢ in Offset 1a phu hop va

'Truong dai hoc Cong nghiép Dét may Ha Noi

TAP CHi CONG NGHIEP NONG THON SO 57

thod man cac yéu cau cua vi¢c cap vai tu
dong cho may may cong nghiép.

Dé c6 co so dé tinh toan thiét ké co cau
cap vai tu dong theo nguyén ly néu trén thi
can xac dinh duogc thong sb co ban bd phan
hut chan khong nhu: lyc hut, kich thudc bau
hut, ap sudt tai bau hut. Nhiing thong s6 nay
anh huong 16n dén kha nang tach tim vai ra
khoi chong vai, tir d6 quyét dinh dén hiéu
qua ctia qua trinh cap vai tu dong [4], [7].
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2. POI TUQNG VA PHUONG PHAP
NGHIEN CUU

2.1. Péi twong nghién ciru

Pbi tuong nghién ctru 1 cac thong sb
ctia co cau hut chan khong cap vai tuy dong
twong tu cac co cau trong thiét bi nganh in
nhu may in offset.

Tay ké ddu NI\!.p oap
A N Bannap
NG

Gng hut déu

nhip
wao 't

Ching gidy
p———

Hinh 1. Hé thong cdp vt liéu phia truéce

Déi tugng nghién ciru 14 cac nguyén ly
hoat dong lién quan dén co cdu cip vai tu
dong (hinh 1 va 2) trén mot s6 may may va
mdt s6 may tuong tu khac 1am co s dé tinh
toan, thiét ké, ché tao.

Chong

vai

Hinh 2. Nguyén Iy cung cdp vt liéu to' roi

2.2. Phwong phap nghién ciu
- St dung phuong phap thu thap thong
tin va phuong phap chuyén gia dé phan tich,
56

lua chon mot sb thong sb trén co s& ké thira
cac két qua nghién ctru trong va ngoai nudc
da co;

- Phuong phép tinh toan ly thuyét dé xac
dinh mot sb thong s6 chinh ctia bd phan cp
liéu tu dong cho may may cong nghiép;

3. KET QUA VA THAO LUAN

3.1. Phuwong trinh xdc dinh lyc hut chdn
khéng ciia dau hit

Theo Ray Wai Man Kong, Mingyi Liu,
Theodore Kong [4] nguyén ly hut chan
khong dua trén viée tao ra va st dung chénh
léch ap sut gitra hai ving. Chénh léch ap
sudt nay dat dugc bang cach hat khong khi
ra khéi mdt vung, tao ra chan khong hodc
chan khong mét phan, trong khi ving con lai
van gitt nguyén ap suit xung quanh hoic 4p
suét cao hon. Do chénh ap suét s& tao ra luc
hut va gitr chat vai vao bé mit hat.

Khi hat chan khong, cbc hat dugc st
dung 1am bo phan chap hanh hat vai. Khi cbc
hut dugc ép vao vai, nd loai trir khong khi
gitra cdc va bé mat vai. Bang cach hut khong
khi thong qua mdt may bom chan khong
hodc cac phuong tién khac, ap suét Am (chan
khong) dugc tao ra bén trong cdc hit. Ap
suit 4m nay vuot qua ap suat khi quyén bén
ngoai céc, tao ra luc hat kéo vai mot cach an
toan vao coc hut.

Luc huat phy thudc vao dién tich bé mat
cdc hut, chénh 16ch 4p suat giita bén trong va
bén ngoai cdc, va kich thude cua cac 16 trén
cdc va dién tich tAm vai. Lyc hut phai da dé
théng moi lyc bén ngoai tac dong Ién vai,
chang han nhu trong liuc hodc ma sat.
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Cong thtrc xac dinh lyc hut chan khong
ctia dau cdc hat nhu sau:

F=P*A (1)
Trong do:

- F 1a luc hut, (N).

- P 12 4p sudt chan khong, (Pa).

- A 1a dién tich cua cbc hut, (m?).

Theo cong thirc (1) dé tang lyc hut, c6
thé dat duoc bang cach ting ap sudt chan
khong hoic tang dién tich cdc hut.

Trudng hop tai trong theo phuong thing
dung dién hinh (giac hut nim ngang, hudéng
luc phuong thang dimg), ta co :

F=mx(g+ta)xS (2)

Trong d6 : Flaluc [N];mla khéi lugng
[kg] ; g 1a gia tc trong trudong [9.81 m/s?];
a la gia téc [m/s?]; S 1a hé sb an toan.

Déi v6i cong nghé hut chan khong, can
phai tinh toan luu lugng khi va ap suat dé
tinh lyc hat chan khong hat vai khong tham
khi. Can phai tinh dén trong luong cia cac
manh vai. Dya trén trong lugng cua nhirng
manh vai, lyc nang tam vai lén duoc xac
dinh theo cong thuc (2).

Vi luc hiut chan khong, mdy tao chan
khong c6 thé cung cp ap suat am thich hop
cho kep hut. Néu ap suit am dén dau hat 16n
hon luc can thiét, diu hit chan khong s& hut
nhiéu hon mot manh vai. Néi cach khac, néu
ap sudt khong khi am dén dau hat nho hon
luc can thiét, dau hat chan khong s& khong
hut dugc manh vai nao.

Pé xéc dinh gia tri ap suit am nham hut
va giit duoc cac manh vai. C6 thé ap dung

phuong trinh Bernoulli dé tim ra ap suit chan
khong va luc hat dé dap ing tai can thiét trong
co cAu cap vai ty dong.

Ap dung phuong trinh Bernoulli, ¢6 thé
xac dinh dugc gia tri ap suét 4m cho dau hut
chan khong (4p suit 4m) thich hop c6 thé hit
chdt cdc manh vai thanh cong.

3.2. Xdc dinh théng sé co bin bg phén hiit
chin khong

Thir nghiém voi tAm vai calico, cotton
va tAm vai satin c6 huéng thang ding cua
luc hat thang dimg, c6 tim vai calico 2,5g va
tdm vai satin 2,0g; a = 5 m/s? (khong c6
chuyén dong ngang). Ap dung cong thirc

F=(m/u) x (g+a) xS 3)
O day, ta xét h¢ sb6 ma sat n=0,5
Ta c6 lyc tai thang dimg ctia tAm vai calico:
F=(2,5x103/0,5)x (9,81 +5)x 2 =0,148N
Luc tai thang dtng ctia tAm vai satin:
F=(2,0x 10°/0,5) x (9,81 + 5) x 2=0,118 N
Luc tai thang dtng cua tAm vai calico va tim
véi satin lan lugt 12 0,148 N va 0,118 N dua

trén trong lugng tam vai calico, cotton va
tam vai satin.

[/ @
\_—I L

Hinh 3. So dob tai thing ditng cho chuyén
dong nhat va dat
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T phuong trinh [1], ap sudt hut can
thiét dé ndm chat tim vai calico va tim vai
satin tuong ung.

F=P*A

P=F/A (4)

Déi voi dau hat, dudng kinh 14 2mm, 4p
suat nang can thiét dugc tinh theo cong thirc
hién thi bén duéi:

D =2mm
A=(D/2)2n
A=2x10-3m/2)2n
A=(10%m)n

A=3,1415x 10%m
F = 0,148 N (tdm vai calico)
F=0,118 N (tim vai satin)

Py +§I3Vf + pghy =P, +§PV§ + pgh,

P=F/A

P=0,148 N/3,1415x 10°m

P =47.111kPa (tim vai calico)

P=F/A

P=0,118 N/3,1415x 10°m

P =37.561kPa (tim vai satin)

Ap suat nang can thiét 1a 47,1kPa ddi véi
tam véi calico va 37,5 kPa ddi véi tim vai
satin.

Phuong trinh Bernoulli lién hé 4p suat,
téc do va chiéu cao cia bat ky hai diém nao
(1 va 2) trong mot dong chay on dinh mat do
khong khi. Phuong trinh Bernoulli thuong
duoc viét nhu sau:

Q)

Dbi voi thiét ké may moc ty dong, thiét bi duoc dinh dang lai thanh nhu sau:

Py

1 P: 1
Lt Z—guf + by + Hyyp = j o V3 + hy + Hyss + Hyurpine (6)

Trong khi dau bom, Hpump bang khong vi c¢6 khi nén khoi tao ap sudt 4m tir may tao ap sudt
chan khong trong P1. Ap suat kep trong kep hut chan khong 1a P,.

(v3-vi)

P=P,= ’OT + pg[( hz - hl) - Hpump + Hypss + HTurbine]

()

0 101,325 kPa va 20 °C (68 °F), khong khi ¢6 mat do (p) 1a khoang 1,204 kg/m? theo Tiéu
chuén Khi quyén Québc té (ISA). Gié tri trong luc, g trén Trai Pt 1a 9,8m/s2. Do nhot dong
hoc cuia khong khi ¢ 20°C dugc cho 1a 1,6 x10-5 m?/s.

Cong thirc sau duoc sir dung dé tinh téng luu luong trong cac dng song song.

Qgenerator =Qp t0Qpt = E? Qn

8)

Trong d6 : Qg 14 luu lwong ctia nhanh 1 cta dng, Qg 13 lwu lwong cua nhanh 2 cua éng. ..

V.V.

Pé xac dinh luu lugng duge biéu thi 1a
Q, ching ta phai xac dinh ca thé tich V va
thoi diém ma no chay qua duge biéu thi bang

58

t, hodc Q = V/t. Ngoai ra, luu lugng dong
chay va vén toc lién quan dén phuong trinh
Q = Av trong d6 A 1a dién tich mat cit ngang
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ctia dong chay va v 1a van tdc trung binh cua
no.

Trong mot loat cac duong dng dan khi,
theo phuong trinh Bernoulli, c6 cung mot
duong dng ¢ mirc ngang dé giam duong kinh
duong 6ng. hy 13 ciing mirc d6 cao ctia ha. A
duoc tinh tir dién tich mat cat ban dau theo
duong kinh bén trong 5,2 mm ctua duong
6ng dan khi. A, duogc tinh 1a dién tich mat

1 1
Pr+5pvi+ pghy = P, +5pv; + pgh,

cit trong dudng dng dan khi cudi cing co
duong kinh bén trong 2,0 mm.

Ar=(52/22xn=2,123x 10° m?
Ar=(2,0/2)2 x 1 =3,141 x 10 m?

Tham khao phuong trinh Bernoulli (5),
trong loat cac duong dng din khi, ching ta
c6 thé tim ra van toc lién quan dén su thay
dbi ap suat.

Dinh dang lai phuong trinh (5), phuong trinh dugc hién thi bén dudi.

1
P - P2=5p(v§— )

O)

Trong phuong trinh lién tuc, dinh ludt bdo toan khdi lugng dugc hién thi bén dudi.

pA; vy = pAyv,

(10)

Ap dung phuong trinh (10) vao phuong trinh (9), chiing ta da dinh dang lai phwong trinh.

2
P Py=3p0iGa— 1)
1
Pp- P, = 51.204 kg/m*(37.14m/sec)*(

1
P-P= 51.204 kg/m*(37.14m/sec)?(

P, — P, = 830.3 (44.6) = 37,018. Pa

AP,y = P, — P, = 37.0kPa

S& ¢6 sy sut giam 4p suat khi cac duong
dng duoc két ndi song song. Su sut giam ap
sut xay ra vi khong khi chay qua méi nhanh
song song gip phai luc can, do cac yéu t6
nhu ma sat bén trong thanh dng, do cong

trong 6ng, va thay doi dudong kinh dng.

Tén that ap suat 14 37kPa tir duong kinh

trong 5,2mm cta 6ng khi dén duong kinh
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(2.123x1075)?
(3.141x 1076)?2

(2.827 x 1075)?
(3.142x 10°6)?

(11)
1)

)

2mm ctia dng khi. Ngudn cung cép am tbi da
giam tir -92kPa xudng -55kPa. Nhu cau ap
suat hiit cho tim vai calico va tdm vai satin
(100% Polyester; Vai tron; Vai dét) lan luot
1a 47,1kPa va 37,5kPa. Ap suit chan khong
cung cap rong cho bo kep 1a -55kPa, c6 thé
hut tdm vai calico va tim vai satin cho may

may tu dong.
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4. KET LUAN

Bén chat cia mdi tuong quan giira cac
thong s6 co ban trong qua trinh hut vat nho
ap sudt am trong hé théng va tai dau 6ng hut

thé hién rat roc trong phuong trinh 1, 2, 3, 7.

Ngoai thong sd chénh 1éc 4p suat (chan
khong) thi thong s dién tich cdc hit, trong
luong miéng vai dwoc hut, ma sat dudong
ong, van toc hit, thoi gian hut ¢6 mdi twong
quan voi nhau.

Qua khao sat tAm vai calico, cotton va
tAm vai satin bang dau hut, duong kinh la
2mm thi nguén cung cap am téi da giam tir -
92kPa xudng -55kPa. Nhu cau ap sudt hut
cho tAm vai calico va tdm vai satin (100%
Polyester; Vai tron; Vai dét) lan luot 1a
47,1kPa va 37,5kPa. Ap suit chan khong
cung cap rong cho bo hit 1a -55kPa, ¢ thé
hut tim vai cho mdy may tu dong.

Thong sb6 duoc xac dinh & day l1a co s&
quan trong dé Iya chon bom chan khong, dau
cbe hit va cac thiét bi két ndi (Puong dng,
Van diéu khién), tir d6 giup co cau lam viéc
hiéu qua.
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LUA CHON NGUYEN LY LAM VIEC CUA ¢0 CAU CAP VAI TU DONG TREN MAY
MAY CONG NGHIEP TU DONG

TS. Ta Hanh'
TOM TAT
Bai bao gioi thiéu cac phwong phap cap vai tw dong cho cac may may tw dong va mot so

phirong phdp cdp liéu dang to roi twong tw vai. Trén co s do, lra chon so dé nguyén Iy hoat

déng ciia co cau cdp vdi tw dong cho mdy may t dong sir dung logi vai méng va khé Ién.
Tir khoa: Cap vai tu dong, hut vai tu dong, cip liéu may tu dong.

SELECTING THE WORKING PRINCIPLE OF THE AUTOMATIC FABRIC
FEEDING MECHANISM ON AUTOMATIC INDUSTRIAL SEWING MACHINES
ABSTRACT:

The article introduces automatic fabric feeding methods for automatic sewing machines and
some methods of feeding loose sheets similar to fabric. On that basis, select the operating
principle diagram of the automatic fabric feeding mechanism for automatic sewing machines

using thin and large fabrics.

Keywords: Automatic fabric feeding, automatic fabric suction; automatic sewing material

feeding.

1. PAT VAN DE

Trong béi canh cudc cach mang cong
nghiép 4.0 dang dién ra manh mé&, nganh
cong nghiép may mic ciing khong nim
ngoai xu huéng ty dong hoa va téi wu héa
quy trinh san xuét. Cac doanh nghiép may
mac hién nay dang ddi mat véi ap luc 16n
trong viéc ndng cao nang suit, dam bao chét
luong san pham, dong thoi giam chi phi san
XUAt va su phu thudc vao lao dong thu cong.
Mot trong nhitng khau quan trong va anh
huong truc tiép dén hiéu qua hoat dong cua
day chuyén san xuat 13 qua trinh cip liéu tu
dong cho may may tu dong.

Hién nay, phan 16n cac may may cong
nghiép van st dung phuong phép cép liéu

'Truong dai hoc Cong nghiép Dét may Ha Noi

thu céng hodc ban tu dong, dan dén tinh
trang gian doan san xuét, sai sb trong thao
tac va 1am giam hiéu qua van hanh tong thé.
Dé khic phuc nhitng han ché d6, viéc nghién
cuu va phat trién co cAu cép liéu tu dong cho
may may tu dong 12 mot hudng di can thiét
va cap bach. Co ciu nay khong chi giup
giam thiéu thoi gian dung mdy, ting do
chinh x4c khi cdp liéu, ma con gép phan
nang cao muc do tu dong hoa cia toan bd
day chuyén may mic.

Bai viét nay tdp trung phan tich cac
nguyén 1y hoat dong va cac phuong an thiét
ké co cdu cip vai, cap liéu dang to roi (gidy
in, tién.. .) tu dong, tir do lua chon nguyén ly
phu hop ap dung trén may may tu dong.
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2. PHUONG PHAP NGHIEN CUU
2.1. Phwong Phép Phén Tich — Tong Hop

bay la phuong phép tap trung vao viéc
phan tich chuyén siu va tong hop thong tin
tir nhiéu ngudn khic nhau (cac nguyén ly
trong cac linh vuc, nganh nghé khac c6 thé
g dung trong cong nghé may), dé lya chon
nguyén ly phu hop. Muc tiéu cia phuong
phap nay 1a cung cap cai nhin rd rang va da
chiéu vé ddi tuong nghién ctu, dong thoi
danh gia, tdn dung su da dang cua cac nguén
thong tin. Trong qua trinh phan tich — tong
hop, bai bao thuong thu thap dit liéu tir nhidu
ngudn, bao goém sach, bai bao, nghién
ctu,... Cac dir liéu nay sau do dugc dua vao
mot qua trinh phan tich k¥ ludng dé xac dinh
cac xu hudéng chung, va mdi lién quan giira
nguyén ly hoat dong clia cic co cau trong
may, thiét bi ctia nganh khéc c6 thé 4p dung
Va0 co cau cap vai tu dong.
2.2. Phuong phdp phdn tich churc nang

St dung phuong phap nay dé xac dinh
15 chirc nang ma bo phan cip liéu ty dong
cho may may can thuc hién. Phuong phap
duogc thuc hién thong qua céc cong viéc:
Phan tich cac yéu cau k¥ thuat ctia khau cap
liéu cho may may tu dong; Xéac dinh céc
chtrc niang chinh va phu cta bd phan cap
liéu; Panh gia méi quan hé giita cac chuc
nang va lga chon nguyén ly.

3. KET QUA VA THAO LUAN

D41 véi co cau cap li¢u tu dong cho may

may, Cac budce thao tac bao gom:
1. Nhac tam vai ra khoi chong vai;
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2. Dt thm vai vao vi tri kep, may;

Tir cac budce trén, chung ta thdy yéu cau
chinh dé thuc hién duoc viée cép vai can
dam bao:

- Viéc tach cac lop vai ra khoi chéng vdi
khong bi dinh vao voi nhau (khong cdp dip)

- Tdm vdi dwoc dit ditng vi tri (diing toa

dp) dé dwong may khéng bi léch

Trong hai yéu cau trén, yéu cau dat tim
vai dung vi tri (dung toa dd) co thé lya chon
d& dang nho co ciu co khi (Con lin, bang tai,
thanh truot ...) hay két hop gitta co cdu co
khi va diéu khién dién. Doi v6i yéu cau tdch
cdc I6p vii ra khéi chéng vii dim bdio
khong bi dinh vao voi nhau kho thyc hién
vi vai co cac yéu td sau:

- Ma sét ctia vai 16n thuong dé bi bi dinh

vao véi nhau (cap dip);

- Vai ¢6 do mém khong cimg nhu gidy

hay vét liéu khac;
- Khong khi ¢6 thé di qua tAm vai.

Do d6 can phai phan tich cac nguyén ly
cap liéu tuong tu trén may in, may dém
tién...dé lya chon duoc nguyén ly phu hop
ap dung cho bd phan cép li¢u ty dong cua
may may.

3.1. Nguyén Iy hoat dpng ciia mdy dém tién

Ciu tao may gom 3 bd phan chinh: Co
céu cdp tién, chuyén dém tién va xa sip xép
tién ra khay thanh x4p. Nguyén Iy hoat dong
duogc trinh bay trong hinh 1.
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Hinh 1. Nguyén Iy hoat dong cua mdy
dem tién
Nguyén ly hoat dong: Khi tién duoc tha
vao khay, cac to tién s& dugc bo nap tién tach
ting to ra va cudn vao may bang cic banh
rang va dém cao su.

May dém tién st dung mét dong co
bude (con lan bang cao su) dé nang céac to
tién 1én, quay tron r6ilan luot day
chung 18n phia trude. To tién khi duoc day
vé phia trude s& lam gian doan (che khuét)
chum anh sang phat ra tir bd cam bién anh
sang quang tré (Colour Sensor CDS). Mbi
khi tia sang bi ngit quing thi bd dém s& ghi
nhan tang thém 1 don vi va tong s6 lan cac
chum tia sang bi ngit ciing 13 tong s cac to
tién dugce dém.

O day, co cdu chuyén to tién chi chuyén
1td/1an, dam bao khong bi cap dip tir tap tién
duoc xép chdng 1én nhau 1a nho tap tién
duoc dit nghiéng gitip cho cac cap 16 dé
dang gip 1to/lan.

Nhan xét: Co cau nay thuc hién kha dé
dang v6i nhiing vat liéu cung va ma sat nho
nhu gidy hay polymer. Pé ap dung cho khéi
vai xép chéng thi kho thuc hién duoc vi ma
sat cua vai lon thuong bi cdp dip, vai c6 do
mém khéng cimg nhu gidy hay vat liéu khac
3.2. Nguyén ly dinh vat nho hién twong
nhiém dién

Dé co thé nhdc mot tAm vai trong khoi
vai xép chdng thi yéu ciu phai dinh dugc
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tam vai do, sau do nho co cau co khi co thé
nhac tam vai ra khoi khoi vai xép chong

Nguyén ly dugc trinh bay trong hinh 2

A B
(1: ++* ++) (1: +*++)
B
== —_—) e '_:)
Hinh 2. Hai vat hut nhau do tich dién

trdi déu

Dua vao hién tuong nhiém dién tir, cho
vat A nhiém dién trai ddu so voi vat B, khi
do vat A s& hut vat B. Tuong tu ta cho khoi
Val xép chong tich dién trai dau véi dau co
céu chuyén vai, khi do ta s& nhac dugc tim
vai ra khoi khéi vai xép chong.

Nhan xét: Khi ta tich dién thi ca khdi vai
xép chong s& cung bi nhidm dién trai ddu so
v6i dau co cdu chuyén vai, ta khong thé tich
dién cho mot tm vai tich du:oc vi thé truong
hop bi cap dip xay ra 14 chi yéu, khong thoa
min dugc yéu cau dé ra.

3.3. Nguyén ly sir dung bdng gai dinh

Nguyén ly str dung bang gai dinh dugc
thé hién trong hinh 3.

Hinh 3. Bdng gai dinh
Bang dinh gai hay con goi bang gai dinh

la vat liéu c6 kha nang “budc chat”, nd la vat
dung dan va dinh. Bang gai dinh duogc ciu
tao tir thanh phan nylon hodc polyester, mot
bén mit thd chia diy nhimg méc nhod va
cting, bén con lai thi mém hon. Khi nhin k¥
c6 thé théy mot mit duge ciu tao tir nhitng
vong tron nho 1dp di 1ap lai nhu nhitng cum

63



KHOA HOC - CONG NGHE

long xu. Khi day bang gai nay dugc ép chat
1én nhau, cic méc va cac vong két dinh lai
theo co cdu vong lap. Chinh vi thé, ngudi
ding ciing c6 thé thio roi hai mat bang gai

dé dang bang tay theo kiéu béc tach.

Nhén xét: Dya vao hién tugng két dinh
trén ta c6 thé ap dung vao viéc tach tim vai
ra khoi khéi vai xép chdng. O day, mubn tim
vai c6 thé két dinh véi gai thi tAm vai d6 phai
gin véi velours (nhung) dé crochet (méc) cé
thé dinh duoc hodc bé mat cua vai phai san
sti thi crochet (méc) méi cé thé dinh duoc.
Ca hai diéu nay dé khong thoa mén véi yéu
cau, d6 14 san pham sau dinh s& bi tho rap,
chat lugng bé mat vai khong nhu ban dau

hodc nang suat khong dam bao.

3.4. Nguyén Iy cung cdp vit lidu to réi nho
ong hit dp sudt Gm (Hut chin khéng)

Nguyén 1y ndy tach miéng vai tir trong
vai nho 6ng hit ap suat am (Hut chan khong)
dé hut vai. N6 da duoc 4p dung trong may
May Tam Giac Ba L6 tu dong cua cong ty
TNHH KTCN Nhit Tinh (hinh 4) va trong
co ciu cdp vai ty dong cua cong ty ro-bot
KUKA cua CHLB buc (hinh 5).

Hinh 4. Co cdu cdp vai nho dng hit dp sudt
am trong may May Tam Gidc Ba Lo tw
dong

Hinh 5. Co cdu cd’,p vai nho ong hit ap suat
cua cong ty r6-bot KUKA cua CHLB Purc

Nhan xét: Nguyén ly cung cip vét lidu

td roi nho dng hat dp suit 4m (Hut chén

khong) khé hi€u qua véi vai day, kich thude

nhd nhu quai deo Ba Lo, vai Jeans (hinh 6).

Tuy nhién, véi tAm vai mong, mém, kho 16n

viéc nhac tam vai ra kho trong vai 1a kho

khin. N6 thuong dé bi bi dinh vao véi nhau
(cap dip)

T |

Hinh 6. Vai Jeans
3.5. Nguyén ly kep song song

Véi loai vai mong, khd 16n, cong ty ro-bot
KUKA cua CHLB buc da sir dung nguyén
ly kep song song. Hai gong kim bang cao su
ludn & trang thai thuong mao trude khi cham
vao trong vai, khi cham miéng vai thi gong
kim bang cao su sé& kep lai gitip cho viéc tach
miéng vai ra khoi trong vai khd dé dang
(hinh 7)
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Hinh 7. Co cdu cdp vdi dira vao nguyén Iy
kep song song

Nhan xét: Nguyén ly kep song song da thu
nghiém, tuy nhién, khi kep xay ra hién tuong
bi cap dip va tim vai khi dat xudng thuong

khong dung vi tri (khong ding toa do)

3.6. Nguyén Iy cung cdp vit liéu to roi trong
ky thudt in

Cong doan nhic mot tdm vai ra khoi
khéi vai xép chong gan tuong tu viéc chuyén
ting to gidy trén chong gidy trude khi dua
vao mdy in. Chinh vi vdy ta can phan tich,
danh gié tir d6 dua ra su lya chon nguyén ly

hoat dong ctia co cau cip vai phu hop.

Hién nay, ky thuat in cia may in Ong
ddng, Flexo, in Ludi va k¥ thuét in NIP va
nbi bat 1a may in Offset to roi s dung
nguyén ly cung cip vat liéu to roi. Cu thé,

nguyén ly co6 hai dang
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Dang 1. Ban cdp gidy bom hit dét phia
truoc dwoc trinh bay trong hinh 8

Tay he gy NG g0
Han s

Ong it ady

Hinh 8. H¢é thong cdp vat liéu phia truée

Hé théng tach to dit phia trudc chong
gidy, c6 thé dua gidy vao may in béng nhip
kep hodc day bang. Nhip hut to dau tién cua
chong gidy 161 di chuyén vé phia trudce dong
thoi nhip gip di Ién va gitr to gidy dua
xudng bd phan in mdi 1an chi duoc dua 1 to
in vao bd phén in, con goi 1a Single-sheet
feeders.

Déi vOi dang nay, chong glay dat hoi
nghiéng vé phia trudce, ong thoi bung mép
gidy canh (ong thoi hinh 10) trude cua
chong glay, 6ng hat iy to gidy trén cung,
nhip bat gidy dua vao tay ké dau va tay ké
hong, to in tiép theo chi co thé dugc nang
1én khi t& in trude hoan toan rdi khoi chong
gidy.

Dang 2. Ban cdp gidy bom hiit ddt phia
sau dwoc trinh bay trong hinh 9

Banh xe

ddu ban nap Num hat dua

Ong Ep in

Banh xe
Banh xe

cnd.m\ng \

Chéing
gidy

Tay ké dau

Ban nap

Day béng
a

Hinh 9. Ban cdp giay bom it phia sau

Hé thong cip vat liéu phia sau str dung
ban dat gidy va co cau tu nang ban 1én theo
muc do voi dan cua chong gidy va ban phu.
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Hé théng tach to ding bom hut chan khong
dé tach to glay nam trén cing. Ban nap gidy
(feeder) bao gom cac day bang, cac banh xe
hay con lan tao luc ma sat dan gidy. Con goi
1a hé thdng cip vat liéu theo dong/bac thang
bom hut phia sau (stream feeder).

~ Ca hai dang trén, dé nhéc gidy, chuyén
giay s€ thuc hién 2 viéc cung moét luc do 1a
- Khi tiv théi, thoi bung mép. gidy canh
(ong théi hinh 10) trwéc ciia chong gidy

- Trong ong hut ap sudt am (Hut chin
khong) hut to glay trén cung, nhip bit gidy
dwa vao tay ké dau va tay ké héng.

Hut khi

I

Théi khi

-~

Chong
giay

Hinh 10. Nguyén Iy cung cdp vt liéu to roi

O day, viéc kiém soat hoi hit va hoi thoi
cua h¢ thong chan vit c6 tam quan trong lon,
n6 quyéet dinh dén thoi diém, lyc hat, kha
nang tach to ra chong giay.

Nguyén ly cung cap vat liéu to roi voi hé
thdng chén vit kiém soat luc hut va lyc thoi
trong khi van hanh gitip viéc cap vai khong
bi kep dip. Nguyén ly nay da dugc img dung
dé cap vai tur dong trén mot s6 may 16t tai
duogc cai tién tir may lap trinh JUKI AMS
221EN 3020.

Do vy chiing toi Iyra chon nguyén ly cip
lidu to roi két hop hiit chan khong va thoi khi
ngang dé Gmg dung trén bd phan cip liéu ty
dong cho may may tu dong. Nguyén ly nay
¢6 cac uwu diém:

- Pam bao viéc tich tm vai ra khoi khéi
vai trude khi hut nho khi théi co kiém soat
s€ khong gay ra hién tuong hut cap dip
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- Viéc hit vai bi lot khi khac hut gidy
bang viéc kiém soat duoc khi hut (Kiém soat
ap suat am) s& dam bao vai dugc hat du luc.

4. KET LUAN

Dbi voi vat lidu dang tim mong (gidy,
vai, tién...) c6 nhiéu nguyén 1y cép liéu tu
dong khac nhau dé tng dung cho bd phan
cap liéu. Tuy nhién Nguyén ly cap vat liéu
to roi voi hé théng chan vit kiém soat hoi hat
va hoi thdi 12 phit hop vi bo phan cip lidu
trén may may tu dong.

Nguyén ly cdp vat liéu to roi voi hé
thdng chén vit kiém soat hoi hat va hoi thoi
trong van hanh thod mém véi yéu cau chinh
dé thuc hién duoc viéc cép vai ty dong sé
1am tién dé d€ tinh toan, thiét ké, ché tao co
céu cap vai tu dong trong nhiéu may may tai
cac doang nghi¢p. Nguyén ly dugc nay giap
tr d6ng hoa hoan toan hé théng may may tai
cac doanh nghiép trong tuong lai, tir d6 gitip
tang chit luong, ning sudt va ha gia thanh
san pham trong san xuat. Tuy nhién dé dam
bao do tin cay va 6n dinh cta bd phéan cép
liéu theo nguyén ly ndy, can c6é nhiing
nghién ctru tiép theo vé tinh toan luc hut, luc
thoi va thoi diém hut, thoi cho phi hop véi
loai vai sir dung cho may may tu dong.
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NGHIEN CUU, THIET KE CHE TAO MAY CUON LUC BiNH DA
VOT THANH BANH MCLB-1

KS. Vii Viét Toan !, KS.Nguyén Céng Nguyén?
Th.S Lé Thanh Son ?, KS. Ton Dinh Hiép °, Ng6 Nguyén Hong'

TOM TAT

Luc binh la lodi thiee vt phat trién nhanh trén cdc kénh rach, gay can tré giao thong thiy
va anh hwéng tiéu cwe dén méi truong sinh thdi. Hién nay, cdc phwong phdp xir Iy chii yéu la
cdt phd hodc vét bo, chua tdn dung hiéu qua gid tri kinh té tiém ndng tir nguon sinh khéi nay.
Nghién cuu nham thiét ké, ché tao va danh gia hiéu qua van hanh cua thiét bi Mday cuén luc
binh dd vot thanh banh (MCLB-1) — mét hé thong co khi ban tw dong gdn trén phwong tién
thity, ¢6 kha néng thu gom va dong cudn luc binh thanh céc banh hinh tru. Thiét bi gom 03
mo dun chinh: mo dun cd}) liéu, mé dun cuén va mo dun thao kién, hoat dong lién hoan nho
tich hop co cau co khi d@é thue hién lién hoan cdc bude cdb liéu, nén ép, cuon va thao kién.
Cdc thong 6 thiét ké dwoc xdy dung dwa trén ddc tinh sinh hoc cua luc binh va yéu cau sir
dung san phcfm thuc té. Thiét bi dwoc thir nghiém thuc 1é tai huyén Moc Hoa (Long An) de
danh gid néng sudt, mirc tiéu hao nhién liéu va do on dinh van hanh. Két qua cho thdy thiét
bi dat nang suat 40—60 cuon/gio, tiéu hao nhién liéu 12,1 lit/h, van hanh on dinh va tao ra
san pham c6 thé vmg dung gitip gidi quyét hiéu qua bai todn lwu trik va vdn chuyén, dong thoi
dap iing nhu cau sir dung luc binh trong cdc linh vuee nhw san xudt néng nghiép. Thiét bi
MCLB-1 la gigi phdp kha thi givip co gi6i héa qud trinh xie 1y luc binh, dong thoi mé ra huwdng
khai thac hiéu qua gid tri kinh té tir nguon sinh khéi thity sinh tai Long An néi riéng va khu
viee Pong bang Séng Ciru Long néi chung.

Tir khoa: Luc binh, thiét bi dong cudn luc binh, xir ly luc binh tai Long An.

DESIGN, FABRICATION OF THE MCLB-1 MACHINE FOR COLLECTING AND
ROLLING WATER HYACINTHS INTO CYLINDRICAL BALES

ABSTRACT:

Water hyacinth is a fast-growing aquatic plant commonly found in canals and rivers,
causing obstruction to waterway traffic and negative impacts on aquatic ecosystems. Current
treatment methods mainly involve manual removal or cutting, which do not fully exploit the
potential economic value of this biomass. This study aims to design, fabricate, and evaluate
the operational performance of the MCLB-1 device—a semi-automatic mechanical system

! Cong ty TNHH MTV Péng xa lan Nguyén Hong.

2Cong ty C6 phan Co khi Ché tao may Long An.

3 Phong Thi nghiém Trong diém Qudc gia Piéu khién s6 va K§ thuat hé thng,
Truong Pai hoc Bach khoa, PHQG-HCM.
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mounted on a floating platform, capable of collecting and rolling water hyacinths into
cylindrical bales. The device consists of three main modules: a feeding module, a rolling
module, and a bale release and binding module, operating in an integrated sequence through
mechanical mechanisms that automate the feeding, compressing, rolling, and bale removal
processes. The design parameters were developed based on the biological characteristics of
water hyacinths and the requirements of post-processing applications. Field trials were
conducted in Moc Hoa District (Long An Province) to evaluate productivity, fuel
consumption, and system stability. Results showed that the device achieved a processing
capacity of 40—-60 bales per hour, with low fuel consumption, stable operation, and produced
uniform bales suitable for storage and transport. These bales can be used in various
applications such as organic fertilizer production, soil cover materials, or livestock feed. The
MCLB-1 represents a practical solution for mechanizing the treatment of water hyacinths and
offers a promising approach to economically valorizing aquatic biomass in riverine regions.

Keyword: Water hyacinth, water hyacinth baling device, water hyacinth treatment in Long
An.

L GIOI THIEU thudc tinh Long An, dang dién bién phtrc tap

Tai huyén Mdc Hoa, luc binh phat trién
chu yéu tir ngudn nude séng Vam Co Tay,
lan rong qua mang ludi kénh rach day dac
trén dia ban. Tinh trang luc binh tai khu vuc
nay, cling nhu ¢ cac dia phuong lan can

va gdy anh hudng nghiém trong. Véi dac
diém dia hinh nhiéu kénh rach quanh co,
dong chay yéu, luc binh dé dang tich ty, sinh
truong manh va hinh thanh cidc mang day

dac kéo dai trén mat nudc.

Hinh 1: Hinh anh khao nghiém thuc té tai cac doan kénh, rach tai huyén Méc Hoa.

Theo khao sat thuc dia tai huyén Mdoc
Hoa, luc binh xuét hién quanh nam trén cac
tuyén kénh, rach va song ngoi. Pac biét, mat
dd luc binh thuong tap trung cao tai cac dau
kénh truc giao thong chinh va khu vuc ha
lwu, gy can tro dang ké cho viée di lai va
sinh hoat cia nguoi dan. Bén canh lugng luc

binh sinh truéng tai chd, mdi thang con cé
thém luong 16n luc binh troi ndi tir hudng
Vinh Hung — khu vuc gidp ranh véi bién gidi
Campuchia — dd vé. Hién tai, cac co quan
chtrc nang tai tinh Long An van chua duoc
trang bi day du céac thiét bi chuyén dung dé
xur ly luc binh mdt cach hiéu qua.
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Khu vuc Dong Thap Mudi — Long An c6
hai mua thiy vén 13 rét. Trong mua nudc ndi
(thang 8 dén thang 12 am lich), muc nudc
trong kénh dang cao, dao dong tir 2,3 dén2.5
mét va giit 6n dinh trong khoang thoi gian tir
thang 11 dén thang 01 nam sau. Nguoc lai,
mua kho kéo dai tir thang 02 dén thang 08,
muc nudc ha thép con khoang 1 dén 1,2 mét,
chi tang 1én ti da khoang 1,5 mét trong cac
dot mua trai mua.
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Luc binh tai Moc Héa c6 xu hudng sinh
truong manh vao mua mua, khi dong nudc
Ién Xuéng do thuy triéu tao diéu kién cho luc
binh tréi dat vao sau trong cac nhanh kénh
va luu lai khi nude rat. Nhitng nim gan dy,
tac dong cua bién d6i khi hau va hién tuong
han han da khién luc binh phét trién 6 at,
hinh thanh cac bai tich ty 16m trong kénh, lam
thu hep dong chay va gy ach tic nghiém
trong cho hé thong thiy loi.

F 21.00
I 16.00

1.00
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- -29.00

Bé rong day  ceeeeeees Cao trinh day trung binh

Hinh 2: Thong 56 ky thudt cac doan kénh khao sat tai huyén Moc Hoa, tinh Long An.

II. VAT LIEU VA PHUONG
PHAP NGHIEN CUU

Déi twong nghién ciru

Cay luc binh co6 tén khoa hoc la
Eichhornia crassipes (Mart.) Solms, 1a mot
loai thuc vat thuiy sinh, than thao, séng o
vung nhiét doi thuoc ho beo tAm
(Pontederiaceae) troi ndi tu do, v6i dac tinh
xam lan. Pay 12 mot loai thyuc vat thuy sinh
n6i ty do ndi tiéng véi kha nang sinh san va
loai bo cac chat 6 nhidm khoi nudc. Trong
thuc té, luc binh phat trién va dat mat do day
dic trong thoi gian ngan, cu thé tir 2 cdy c6
thé nhan 1én 1.200 cay trong 120 ngay va
phu kin mat nude, 1am tic nghén hoan toan
dong chay cua nudc. Piéu nay gy anh
huong xdu dén moi trudng, tac dong xau dén
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cac loai h¢ sinh thai khu vuc, gay hai dén st
khoe con ngudi va han ché giao thuong phat
trién kinh té.

Co tinh cay luc binh dugc nghién cuu
nham xéac dinh cac co s tinh toan thiét ké hé
théng thiét bi. Co tinh cuta luc binh dua trén
két qua nghién ctru cia tai lieuej [1]:

e Mat do luc binh: p = 27 kg/m?.

e Khéi lugng: 223.7 gram/cay. Than
cdy chiém ty 1& trén tong khdi luong
cao.

e Khoi lugng riéng:

o Trude khi bam: y, = 49 kg/m3.
o Sau khi bam (kich thuéc < 5 cm):
Ys = 190 kg /m3.
e DO am: 90%.
e Do xbp: 69.6 + 91.6%.
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e H¢ sO ma sat:
o H¢ sO ma sat tinh d6i voi thép:

foe = 141,

o Hé sb ma sat tinh dbi voi cao su:
frcs = 2.04. ’

o HE sO0 ma sat trugt doi véi thép:
fee=1.92.

o Hé sb ma sat truot dbi véi cao su:
fee=212.

o Hé sb ndi ma sat: fz = 1.4.
e Ap suat cit thai riéng: ¢ = 30 N/cm.
e Tinh chay:
o Goc dbc ty nhién tinh: ¢, = 54.5°.
o Goc dbc tu nhién dong: g = 19° +
38.2°.
e Miurc mai mon: A (Khong mai mon).
Phwong phap nghién ciru
Cdch tiép cdn:
e Tiép can thyuc té mot sb thiét bi thiét bi

doéng cudn nong nghiép hién cé & trong
nuoc;

e Tiép can thong qua tai liéu nhu sach,
bao, catalogue, internet.

e Tiép can hé thong k¥ thuat theo cac
chirc nang dé phan tich thiét bi cit vét
thanh tirng bo phan chirc nang phuc vu
qua trinh do dac va xir 1y s liéu phuc
vu cong tac thiét ké may.

e Tiép can cac phuong phap do ludong
cac gia tri co tinh cua luc binh.

e Tiép can ly thuyét tinh toan cic bd
phan cit va van chuyén lyc binh.

Quy trinh nghién cvu:

e Thiét ké k¥ thuat: Xay dung ban vé
thiét ké va lua chon thong ) ky thuat

phu hop véi dac tinh co ly cta luc binh
va yéu cau dong cudn.

TAP CHi CONG NGHIEP NONG THON SO 57

e Ché tao thiét bi: Gia cong va lip rap
cac mo dun chinh: mé dun cép liéu, mo
dun cudn va mo dun thao kién.

e Thu nghiém hién truong: Lap dat thiét
bi 1én sa lan va van hanh trén tuyén
kénh tai huyén Moc Hoa. Ghi nhan céc
thong sb van hanh trong diéu kién thyuc
té.

e Do luong va ghi nhéan dit liéu: Thu thap
s6 liéu vé nang suét, tiéu hao nhién
liéu, thoi gian chu ky cudn, khéi luong
cudn, do két khdi, d6 6n dinh co cau.

Phuwong phdp tién hanh:

e Ap dung ly thuyét tinh toan cua timg

bd mon khoa hoc chuyén nganh theo
chtrc niang di phan tach dé tinh toan
thiét ké.

e Ap dung tinh toan 1y thuyét két hop véi
phuong phap mé hinh héa hé thdng k§
thuét dé tao nén thiét ké cua td hop.

e Ap dung phuong phap tinh toan thiét
ké nguoc dé cho ra thiét bi van hanh
pht hop voi yéu cau thyc tién;

Mo hinh thuc hién
Nghién ctru dugc thyc hién theo mo6 hinh
thuc nghiém, trong d6 nguyén mau thiét
bi MCLB-1 duoc ché tao va van hanh thu
nghiém truc tiép tai hién truong trén kénh
rach tai huyén Mdc Hoa, tinh Long An.
Dir li€u dugc thu thap tor qué trinh van
hanh nhim danh gia hiéu qua k¥ thuét va
kha nang tng dung cua thiét bi. Thiét bi
duogc trinh bay trong bai bdo s€ dugc tich
hop 1én phuong tién thity dé hinh thanh
nén to hop tau vt va dong cudn luc binh,
g6p phan nang cao tinh co dong va hiéu
qua xu ly luc binh trén dién rong.
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Hinh 3: Két cdu va nguyén Iy mdy cudn luc binh.
1. Truc cdp liéu so cdp; 2. Béng tdi ép; 3. Cuén ddy; 4. Co cau cdp ddy; 5. Chi ké kich
thuéc cudn; 6. Chi ké cira thao liéu; 7. Xylanh thao liéu, 8. Con lan tao hinh; 9. Con lan

dinh hwong; 10. Truc cd}o liéu; 11. Truc cd}o liéu thir cd}?

Co sé tinh todn thiét ké quay dia lan, va kich thudc cua dia lan anh
Co so tinh toan cum bang tai cdp liéu so huéng tryc tiép dén kich thudce ban kinh ctua
cap- co cau thu gom dang thanh riang dan hoi.

Qua trinh lam viéc cua co cau cap liéu so
cap dugc thuc hién thong qua truc chinh kéo

Hinh 4: Co cdu truc cdp liéu so cdp
1.Téam bao vé; 2. Pia ldn; 3. Rang dan hoi; 4. Canh quay; 5. Dia cam dinh huwdng; 6.
Truc gitia
Co s0 tinh toan cac thong sb k§y thuat cua trong dao cung cép [3]:
e Thé tich cho vao sau mdt vong quay ctia bo phan thu gom, [vong/phut]:
V=n(R+L,)>XxXL —mXR?*X1L,

e Khbi luong cho vao sau mot vong quay cta bd phan thu gom, [kg]:
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q=pXkxV
e Do dich chuyén ctia may tién, [m/s]:
Vr
S = V = —-—
1 t 4

¢ Quang duong ma dia lan da quay duogc, []:

wX(R+Ly)XT

Co s tinh toan céc thong s6 k¥ thuét ciia cam dinh hudng [3]:

R30

Tay vo

/ Gudng cio

Pudng tam cam

1

4
Hinh 5: Bién dang dwong tam cam dinh huong.
e Goc tao boi véc to ban kinh Re va phuong nim ngang, [rad]:

JRZ+R2-1%

2R.R

Q. = @ + arcos

e Goc tao boi tay vo va phuong nim ngang, [rad]:

B JVR? + 12 — R2 N
@, = arcos LR p+ta

e Van tc quay cua thanh vo, [rad/s]:

VR? + I — R?

W, = @, = arcos

—¢pta

2R
Co so tinh toan bo phan bang tai ép: binh di theo chiéu quay cua bang tai.
Baéng tai ép luc binh cé dang bang Bﬁ?,g tai ndy Yu a C"{ chirc né}ng ¢p ’ téng
tai tm duoc két hop thém cac thanh U khoi lwong riéng cia lyc binh, vira c6
phia trén nham c6 tic dung ting do bam tac dl_mg dal} deuol‘u ¢ binh theo phuong
gitra bang tai va luc binh, nham kéo luc ngang cia bang tai.
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Hinh 6: So do phan tich tdi trong trén bing tai ép.
Co s¢ tinh toan thiét ké thong so6 k¥ thuat bang tai ép cap li¢u [9]:
e Chiéu cao thanh gat, [m]:

h = <
3600k.v.y.c.y’
e Vin toc bang tai, [m/s]:

G
2 T 36%XF,XY,
e Van toc tang dan dong, [m/s]:
W., X v,
N, = ———
2 102

e Luc kéo chung cua tang dan dong, [N]:
W, = 54(2) - 51(2) + W4—1(2)

Co s& tinh todn truc cap lidu thir cdp: giam hi¢u suét hoat dong cia may cudn rom.

Con lan nap li€u 1a by phén quan trong Do @6, con lan nap li¢u can c6 do bén du 16n
trong may cudn rom, gitp thuc hién chic dé dam bao hoat dong lau dai va on dinh.
nang kiém soat dong vat liéu di vao budng Co s6 tinh toan thiét ké thong s ky thuat
ép. Néu con 1an bi hu hong, né c6 thé gay tic  truc cap liéu thir cap [3]:
nghén, lam gidn doan qua trinh nap li¢u va

e S luong nganh nap:

L
N=¢
e Tbc dd nap liéu [m/s]:
V=1 XS
e Duong kinh truc cap liéu [mm]:
D= x 1000
TXn
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Hinh 7: Bién dang bé tri cac nganh cdp liéu ciia truc cdp liéu thir cdp.

Co so tinh toan khoang cudn dong banh
luc binh:

Khi lyc binh dugc dua vao khoang thong

qua co cdu cap liéu, cac truc cudn bén trong
s€ tao chuyén dong xoay lién tuc, cudn luc
binh theo quy dao vong tron quanh thanh
khoang. Duéi tic dong cuia luc ép va chuyén
dong cudn déng tam, cac 16p luc binh dugc

cudn chit dan theo thoi gian, hinh thanh nén
cac banh lyc binh dang tru c6 mat do cao,
san sang cho cong doan thao kién va budc
day sau cung. Thiét ké khoang dam bao qua
trinh cudn dién ra lién tuc, 6n dinh va phu
hop vai dac tinh vat 1i€u cua luc binh tuoi.

Co s tinh toan thiét ké thong s6 k¥ thuat
khoang dong banh luc binh [3]:

e Ap suit cuc dai 1én khéi luc binh [Pa]:

PE
o = 0,418 |

e Tbc do quay tdi thiéu ctia bé luc binh trong khoang cudn [m/s]:
60 X v,
T XD

% ®q
®

iy o %)
A @?
4

Hinh 8: So' d6 qud trinh cudn luc binh trong khoang cuén.
Chuyén dong ctia vat liéu trong budng ép

Ng min =

e Giai doan 1: Vit liéu di chuyén qua cac

chu yeu dién ra qua ba giai doan: con lan s6 1-3, dudi tdc dong cua luc
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ma sat gitra thép va luc binh cung voi téng hop theo phuwong ngang dugc tinh
luc déy lién tuc, vat liéu di chuyén theo phuong trinh:
xudng budng ép. O giai doan nay, luc

F1:f1+f2 ‘|‘f3+FT1

e Giai doan 2: Vit liéu di chuyén qua cac hop doc theo hudng con lan trong giai
con lan s 4-7, hudng chuyén dong doan nay dugc xac dinh theo phuong
nghiéng vé phia trén bén phai. Bang trinh:

cach phan tich lyc tac dong, luc tong
F, = f4 + Frycos0 — G,sinf

e Giai doan thtr ba 1a qu4 trinh vat liéu di lyc thc dong tai con lan s6 7, lyc tong
chuyén trén cac con lan s6 8—14. Trong hop tac dong lén vat liéu doc theo
giai doan nay, huéng chuyén dong cua huéng con lin trong giai doan nay
vat liéu tir thang dung dan nghiéng dugc xac dinh bang phuong trinh:

sang trai phia trén. Dya trén phan tich
F3 = p(Fr3 — Gy)cosB + (Frz — G,)sinf
e Toc d6 quay tdi thiéu cua con lin [m/s]:
V.60

Ymin — T[—D
Trong do:
o Van tc cua luc binh khi di vao khoang cuédn: V, (m/s);
o Puong kinh khoang cudn: D (m).

I KET QUA TINH TOAN THIET KE VA CHE TAO
Két qua tinh todn thiét ké

Hinh 9: M6 hinh héa tong thé t6 hop thiét bi mdy cuén luc binh MCLB-1.

Dua trén co s¢ tinh toan va phuong phap thiét ké va cac thong so6 dau vao, cac cum cong
tac dugc tinh toan va moé hinh hoéa voi cac két qua bén dudi.
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Két qua tinh todn thiét ké truc cdp liéu so cdp:

Hinh 10: Quy dao tay vo o cac giai doan lam viéc.
Bdng 1 Bang két qua tinh todn truc cdp liéu so cdp.

Théng s6 Gia tri Théng so Gia tri

Khoi lwong cho vao sau mot vong quay, | 0,348 Puong kinh ngoai 16 xo, (mm) 40
(m?)

Khoi lugng cho vao sau mdt vong quay, | 1,392 Chiéu dai rang, (mm) 200
(kg)

Téc d6 quay (ti uu), (rpm) 120 Do udn cong dau 16 xo, (mm) 35

Tdc do tiép liéu cia méy, (m/s) 4,08 S6 vong xodn mdi bén, (vong) 4,5

Cong suat truc cap liéu so cap(kW) 18

2]

a0
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Hinh 11: Sy thay déi ciia goc tao béi gitka van téc dinh tay vo va tay vo theo goc
quay cua guong cao.
25

350

300 o

250 /

200

140

100

a0

)

o a0 100 150 200 250 Bg

Hinh 12: Géc tao boi tay vo va thanh dan rom & giai doan riit.
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Két qud tinh todn thiét ké bing tdi ép:

Bdng 2 Bang két qua tinh todn cum béng tdi ép.

Thong s6 Gia tri Thong s6 Gia tri
Bé rong cum bang tai, (mm) 600 Budc giita cac tim cao, (mm) 675
A e ar ran Luc kéo cing & diém cudi ctia
Nan suat bang tai, (tan/h) 1 nhanh c6 tai, (kg) 910
Go6c nghiéng bang tai, (°) 10 b:gc )can trén tang dan dong n; , 51
Chiéu dai bang tai, (mm) 900 Luc can kéo tong cong, (kg) 836
Chigu cao thanh gat, (mm) 50 Cong suat dong co tinh, (kW) 17
Két qua tinh todn thiét ké truc cdp liéu thir cdp:
Bang 3 Théng so tinh todn truc cdp liéu thi cap.
Théng sd Gia tri Théng s6 Gia tri
Chi€u dai con lan cdp lieu, | 376 | 160 45 dau bo nhat, (m/s) 2,95
(mm)
Tong so nganh trén truc cap 23 Tdc d6 quay cua con lan, 160
li¢u, (nganh) (vong /phut)
Cong suét dong co, (kW) 16

Hinh 14: M6 hinh héa hé thong cdp liéu luc binh.
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K&t qud tinh todn thiét ké khoang cuén déng banh luc binh:

Hinh 15: M6 hinh hoa khoang cuén dong banh luc binh.
Badng 4 Béang két qua tinh todn khoang cudn déng banh luc binh.

(vong /phut)

Théng s6 Gia tri Théng sb Gia tri
Toc do quay tdi thiéu cta bo luc 58 Puong kinh cudn luc binh, 300
binh, (vong/phut) (mm)
Toc d6 quay cua con lan (toi wu), | 180 |Chicu dai cudn luc binh, (mm) | 700

Nang suat dong cudn, (cuén/h) | 60

Cong suat khoan déng cudn luc | 15
binh, (kW)

Két qua phong tinh nay dong vai tro quan
trong trong viéc luya chon h¢ théng truyén
dong phu hop cho cum thiét bi, nham bao
dam hi¢u suat van hanh 6n dinh va tudi tho
lau dai cua may thu gom luc binh khi hoat
dong lién tuc trong diéu kién khic nghiét,
dién hinh nhu méi truong c¢6 do man va phén
cao tai tinh Long An va céc khu vuc 1an can.
Trén co s& d6, nhom nghién ctru s& tién hanh
ché tao nguyén mau va trién khai thir nghiém
thuc té nham danh gid kha nang van hanh
cua hé théng trong diéu kién thuc dia, tir d6
d6i chiéu véi cac két qua da dugce tinh toan

trong giai doan thiét ké.
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Két qua ché tao va kiém nghiém vin
hanh

Trén co s két qua tinh todn thiét ké, viéc
thuc hién ché tao lép rdap may dong cudn luc
binh tich hop trén tau vt luc binh dat dugc
cac két qua nhu Hinh 15. Véi diéu kién van
hanh thuc té nhu sau:

e Mat do luc binh trung binh: 13,2 kg/
m?;

e Van téc dong nudc trung binh:
0,35m/s;

¢ Quang duong van hanh: 2 km;

e S nguoi lao dong: 3 ngudi.
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Hinh 16: Thiét bi dong cuon luc binh van hanh thir nghiém trong maoi truong luc binh
day dac.
Nham danh gia kha nang van hanh thyc té ~ va phén tich hiéu qua van hanh. T cac dir
ctia thiét bi, qua trinh thir nghiém nguyén  liéu thu dugce, cong suat thuc té dugc suy
mau duoc tién hanh thong qua viéc ghinhan  ludn va so sanh véi gid tri cong sudt tinh

tbc d6 quay trong sudt qua trinh hoat dong  toan.

-

\ [ -'_ ke 2 p P e~
Hinh 17: Van hanh thu nghiém 16 hop thiét bi may cuodn luc binh tai khu viec huyén
Moc Hoa, tinh Long An.
Do cong suét cua may ti 1€ thuan vdi van tdc, nén néu chi tinh sai s6 theo % thi chi con lai
chénh léch do s6 vong quay lam anh hudng.
Bdéng 5 Bang so sanh théng sé sé vong quay ciia truc céng tac doi voi tinh todn Iy

thuyét
Cum cong téc Tinh toan Thuc nghiém
: (vong/phut) (vong/phut)
Truc cap liéu so cap 120 106
Tang dan dong bing tai ép 152 145
Truc cap liéu thi cap 160 148
Khoang déng banh luc binh 180 162

thuat, déng thoi xac nhan kha nang hoat
dong hiéu qua cua thiét bi trong diéu kién
dac thu tai hé théng kénh rach huyén Mdc
Hoa, tinh Long An va céc vung lan can.

Két qua thir nghiém cung cip co so dit
liéu quan trong dé kiém ching d¢ chinh xac
ciia mo hinh thiét ké va cac thong sb k¥
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Bang 6 Két qua vdn hanh thiee té ciia mdy dong cudn luc binh da cudn thanh banh

MCLB-1.
STT Théng so Ponvi | Két qua thue nghiém
1 | Nang sudt dong cudn luc binh Cudén/h 40 + 60
2 | Nhién liéu tiéu thy Lit/h 12,1
3 | Chi phi nhién li€u riéng Lit/T 0,641
4 | Kich thudc cudn luc binh cm 60 x 30
5 | Khdi luong cudn lyc binh kg 22
6 | Do chit cudn luc binh kg/m3 518

IV. KET LUAN

Nghién ctru da trinh bay toan di¢én qua
trinh thiét ké, ché tao va thir nghiém nguyén
mau may cudn luc binh d3 vt thanh banh
MCLB-1 phuc vu thu gom va xur ly luc binh.
Thong qua viéc xay dung mo6 hinh tinh toén,
xac dinh cac thong sb thiét ké va trién khai
thir nghiém thuc té, nhém nghién ciru da
ching minh tinh kha thi va hi€u qua van
hanh cua thiét b trong diéu kién thuc dia tai
huyén Mdc Héa, tinh Long An.

Két qua van hanh thuc té véi nang suét
may 40 -+ 60 cuon/h véi muc ti€u thu nhién

Hinh 18: Trinh dién vét luc binh doan Céu

lidu 12,1 lit/h, khang dinh d tin cdy cua mo
hinh tinh toan va phuong phép thiét ké. Viéc
mo hinh hoa chi tiét cic cum cong tac da hd
trg quan trong trong viéc lga chon hop ly
ngudn dong luc, gop phan nang cao hiéu suat
va do bén thiét bi khi lam viéc trong diéu
kién moi truong dac thu. Vi kha nang van
hanh 6n dinh, ciu tric phu hop cho méi
truong song nude, thiét bi MCLB-1 ¢6 tiém
nang Ung dung rdng rai trong cong tac co
giéi hoa viéc xir 1y luc binh tai Pong bing

song Cuu Long.

I

-

Rach Ngong 1-Cau rach Ngong 2 ¢ sir

tham gia ciia Ong Nguyén Tién Phong, Uy vién ban thuong vu Thanh uy - Bi thu
Qudn uy Ninh Kiéu
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Trén co so d6 két qua nghién ctru da duoc
cap quyét dinh chip nhan don sang ché theo
quyét dinh sb: 82416/QD-SHTT.p ngay
21/05/2025. San pham d3 dugc moi tham du
trinh dién thanh cong truc vét cudn luc binh
lién tuc tai budi ra quan ‘Bao vé dong song
qué huong’ tai Quan Ninh Kiéu, Tp. Can
Tho vao ngay 1/6/2025 phéat dong hudng
mg hanh dong vi ngay méi truong thé gisi
5/6/2025.

V. THAO LUAN

X,

Su sai khac gifra tinh toan va thuc nghiém
ngoai do cac yéu té khach quan, con dén tir
viéc lwa chon cac hé sb ban dau nhuw: nhém
cac hé $6 can di chuyén van, hé $6 ma sdt,
cdc hé sé ton that cong sudt...clia qua trinh
thiét ké tinh toan. Tich cac sai sb trong qua
trinh tinh toan khi s& dugc thay ddi thong
qua hiéu suit dong co.

Cu thé, trong thiét bi, van tdc quay tang
dan dong (tinh toan) 1a X, (vong/ph), trong
khi thuc té 1a X, (vong/ph). Hé sb diéu
chinh hiéu sut khi thuc hién tinh toan phan
bd cong sudt 1a k dugc tinh toan theo cong
thirc:

z—:k

Céc gia tri cua hé s6 diéu chinh hiéu xuét dugc chon lai theo cac gia tri trong Bang 7.
Bang 7 Sai 56 cong thire cac thiét bi cudn luc binh.

Cum Sai s6 cong suat Gia tri
Truc cip liéu so cip ky 0,88
Bang tai ép k, 0,95
Truc cap liéu thir cap ks 0,92
Khoang déng banh luc binh ky 0,9

Loi cam on

Cong trinh dugc thyc hién trong khudn kho cac két qua nghién ciru cua dé tai ma so:
KCLA.07.24, thudc hop dong nghién ctru khoa hoc cong nghé 5s6: 56/HD-SKHCN, ngay

05/08/2024.
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NGHIEN CUU TAO TAM SINH KHi SO, BAO QUAN QUA NHAN TUOI

ThS. Nguyén Vinh Phiic!, ThS. Nguyén Lan Thanh', KS. Nguyén Thi Hué"?,
KS. Vii Pire Trung!, KS. Tran Huynh Diép’, KS. Vién Bich Thudn’,
ThS. Pang Thi Sau’, ThS. Tran Thi Kim Oanh’, TS. Lé Minh Himg'

TOM TAT

Muc dich ciia nghién cieu ndy la tao ra tam CA (Cellulose acetate) sinh khi SO> tir nguyén
liéu than thién voi moi truong dé bao quan qud nhan twoi. T am CA sinh khi SO> duoc tao ra
& diéu kién nhiét @6 10°C, RH% 85 véi luong mudéi 0.5 boc mang gac bén ngoai dé dinh
hinh ciing nhuw han ché lwong khi sinh ra. Qud nhan dwoc cho vao trong tii lwdi trong thiing
carton véi tam CA dwoc dat trén thing va dwoc bdo quan ¢ 10°C. Két qua bdo qudn nhan
S0 Voi doi chimg ¢ thé kéo dai dwoc t6i 8 tuan, trong khi & tuan thir 3 thi doi ching da bat
dau hiwe héng va c6 hién twong moc qua. Lwong SO> sau 8 tuan ciia nhan ciing dwoc khdo sdt
va nam ¢ 3.1 mg/kg (ham legng cho phép).

Twr khoa: SO, Cellulose, nhan tuoi, bao quan sau thu hoach

RESEARCH ON THE DEVELOPMENT OF SO: RELEASING SHEETS FOR
PRESERVATION OF FRESH LONGAN FRUITS

ABSTRACT

In this study, a CA (Cellulose acetate) SO:-releasing sheet was developed using
environmentally friendly materials for the preservation of fresh longan fruit. Longan is
known for its high nutritional content and significant economic value; however, effective
postharvest preservation is critical to minimize browning, which compromises fruit quality.
The SO:-releasing CA sheet was tested under storage conditions at 10 °C, with 0.5 g of salt
wrapped in gauze to both shape the sheet and control the gas release. Fresh longan fruits
were stored in mesh bags inside cardboard boxes, with the CA sheet placed on top of the
boxes. This setup helped inhibit polyphenol oxidase (PPO) enzyme activity, thereby
reducing browning and fungal growth, ultimately lowering the spoilage rate. The study
successfully established appropriate storage conditions for maintaining the quality of fresh
longan fruit intended for export over a one-month period.

Keywords: SO, Cellulose, fresh longan, post-harvest preservation

1. MO PAU dugc trong rong rii tai cic qudc gia Pong
Nam A, mot s ving c6 khi hau nhiét doi
va can nhiét ddi bao gém Trung Quéc, Thai
Lan, Viét Nam, An D0, Australia va mot sd

Nhan (Dimocarpus longan Lour.) 1a
loai trai cdy thong dung & Chau A. Nhin

1 Phan vién co dién nong nghiép va cong nghé sau thu hoach, 54 Tran Khanh
Du, phuong Tan Dinh, Quan 1, Thanh phé Ho Chi Minh.

2 Trudng Pai Hoc Cong Nghé Sai Gon, 180 Cao L, Phuong 4, Quan 8, Thanh
phd HH Chi Minh.
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vung 6n d6i & Hoa Ky. Trong cac qudc gia
trén Trung Qudc 1a qubc gia co dién tich va
san lugng nhin 16n nhat thé gidi, Trung
Quéc duoc coi 1a cai ndi cua nhin, noi c6
lich str canh tac lau dai hon 2000 nam; theo
cac nguén tai li€u lich st va nghién cuu
thuc vat hoc, cay nhan cé nguén géc tir khu
vuc phia nam Trung Quéc, dic biét 1a cac
tinh Quang Pong, Quang Tay, Phic Kién
va Van Nam [1]. Cui nhin chira nhiéu loi
ich dinh dudng nhu protein, carbohydrate,
vitamin C, polysaccharide, polyphenol va
céc hop chit sinh hoc khac. Trong cti nhén,
ham luong dudng tong sé chiém 15 - 20%,
acid 0,09 - 0,1%, vitamin C 43 - 163
mg/100 g. Ngoai ra cui nhan con chtra cac
vitamin Bj, B> va cac khoang chit nhu Ca,
P, Fe...déu la nhitng chit bd can cho sic
khoé cua con ngudi nhu cung cip ning
lugng nhanh cho co thé, chéng oxy hoa,
khang viém, hd trg ngin nglra ung thu va
hd tro hé mién dich. O Viét Nam, cay nhan
la mot trong ndm cay an qua c6 dién tich
16n nhat ca nuéc v6i khoang 80 nghin ha
cho san lugng 600.000 — 680.000 tAn/nam,
chiém 56,4 % tong san luong rai vu cua 5
cay an qua chu lyc (thanh long, xoai, chom
chom, siu riéng va nhin) ving Dong bang
song Cuu Long va Binh Thuan [3, 4]. Nam
2023, dién tich tré)ng nhan ca nudc dat 83,5
nghin ha cho ning suit binh quan khoang 5
tan/ha cung v6i san luong 680 nghin tin
[4]. Trong d6 60% qua duoc xuat khau twoi
trong quy 1/2023 sang My va Trung Qudc,
chiém 60 % tong kim ngach; tiép theo 1a
Nhat Ban, Canada va UAE véi co cau
chung loai da dang san pham tir nhin tuoi,
nhan kho, long nhan dén nhan dong lanh va
nudc €p [4].

Nhan 1a mdt loai trdi cdy cung cap
nhiéu dinh dudng cho strc khoe con nguoi.
Ngoai ra né con mang dén gia tri kinh te,
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gop phan thuc ddy xuat nhap khiu nong
san, phat trién kinh té dia phuong, qubc gia
va nang cao thu nhap cho nong dan. Nhung
song song d6 viéc tranh hao hut khéi lwong
do chét luong bao quan sau thu hoach dang
1a thach thirc 16n can dugc quan tim. Nhan
tuoi rat dé bi tham den vo vi trong vo nhin
c6 chira cac polyphenol ma qua trinh oxy
hoa enzyme polyphenol oxidase (PPO) lam
tang hoat tinh cta cac hop chat phenolic
dan dén sy hinh thanh melanin gdy tham
den vé [5]. Qua nhan khong dugc xtr Iy nhu
xOng trung SO> trong khi bdo quan s€ lam
quéa bi mat mau vang tuoi dic trung von co
do sy phan huy sic t6 carotenoid va
anthocyanin, didu niay c6 thé dan dén mat
cam quan cho san pham lam giam tiéu
chuan thwong mai [5]. Ké dén, nhan tuoi s&
d& bi nhiém nim mdc va mét nude do ndm
Lasiodiplodia theobromae va Phomopsis
longanae gdy théi rong lam  giam 40—
50% khéi lwong qua chi sau 5 ngay. Pong
thoi do cdu trac vo mong va ham lugng
nudc cao (70-80%) s& khién nhin dé mat
nude dan dén hién twong nhin vo va giam
do tuoi [5, 6].

Hién nay, x6ng hoi SO la phuong
phap thuong mai duy nhit dugc chap nhan
dé bao quan nhan tuoi xuat khau. C6 hai k§
thuat chinh: x6ng hoi SO» truyén théng va
x0ng hoi SOz cudng buc. Phuong phap
truyén théng, tdn tai hon 30 nam, dbt bot
lwu huynh tao SO, két hop quat thong gi6
trong budng xong, c6 chi phi dau tu va van
hanh thap nhung yéu cau k¥ ning van hanh
cao do nguy co nd va dbt khong déu, giy
noéng do SO, khong dong nhét va thoi gian
xtr 1y kéo dai. Nguogc lai, phuong phap
cudng buc sit dung binh khi SO, dé cung
cap lugng SO, dong déu, dé kiém soat du
luong, nhung chi phi cao hon nhiéu. Theo
thong ké nim 2016, ty 1& doanh nghiép sir
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dung phuong phip cudng buc chi bing
1/16 so véi phuong phap truyén théng,
khién né it pho bién hon [7].. Trong nhitng
nam gan day, nhidu nghién ctru da tap trung
vao viéc phat trién cac phuong phap bao
quan nhan sau thu hoach. Mgt trong nhitng
phuong phap phd bién 1a sir dung bao bi khi
quyén diéu chinh (MAP) két hop véi cac
chat chdng oxy héa ty nhién nhu acid
ascorbic, acid oxalic, thymol va chitosan da
thdy hiéu qua dang ké trong viéc duy tri
chét lugng cua qua (do tuoi, mau sdc, mui
vi) va uc ché ndm méc ngan chan hién
tuong thdi hong trong thoi gian bao quan
56 ngay [9, 10]. Trong nhitng nim gan day,
nhiéu nghién ctru tap trung phat trién céac
vat litu méi dung trong tdm sinh khi SO,
(SO,-generating pads) nham nang cao hiéu
qua bao quan nong san sau thu hoach, dong
thoi kiém soat tt hon lugng khi phét thai.
Tam sinh khi SO» tir nén cellulose acetate —
mot loai polyme co tinh ban tham — cho
phép giai phong SO» mot cach co kiém
soat, giup kéo dai thoi gian bdo quan nong
san ma van dam bao an toan thuyc pham
[15]. Tam sinh khi nha cham con duogc
nghién ctru dé san xuat bang tinh bot va
polyme, tinh bdt ngd thuay phan
(hydroxypropyl cornstarch) va PVA -
Polyvinyl alcohol dugc xir Iy va ép dun dé
tao thanh tim foam, c6 thé giai phong khi
SO, 6n dinh, nang cao hiéu qua bao quan
trong 21 ngay [14]. Gan day, bién phap
thuong mai pho bién nhat dé ngin ngira
bénh thi rira va tham qua cua nhan 1a xong
khi SO va nhung thubc diét ndm vi chung
hiéu qua va khong tén kém. Viéc st dung
tam tao SOz di cho két qua tdt trong viéc
kiém soat ndm mdc va cac bénh khac sau
khi thu hoach. Dé cai thién hiéu qua su
dyng dém sinh SO trong bdao quan nhan
can duoc nghién ctru dé vira c¢6 thé bao
quan qua vira kiém soat dugc luong SO»
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sinh ra cling nhu mang bao bdo quan va
cach dong goi phu hop dé thong khi trong
khi bdo quan.

2. VAT LIEU VA PHUONG PHAP
2.1. Vatliéu

Nhan tiéu duoc thu hoach tai vuon &
Hau Giang d¢ chin 119 — 126 ngay khoang
20 — 30kg con canh 1a. Cac hoa chét dugc
sir dir dung trong thi nghiémcé do tinh khiét
cao (> 99%). Hoa chéat bao gém cellulose
acetate, glycerol, acetone, natri
metabisulfite

2.2.  Thue nghiém bio quan va tong
hop tAm sinh khi

Pha hén hop dung dich cellulose
acetate (CA) voi Acetone véi ti 1€ 1:30. Sau
khi CA tan hoan toan thi can 0.93g glycerol
cho vao. Sau d6 tiép tuc khudy dén khi tan
va d6 khudén. Khuon sir dung ngang 30cm
dai 25cm thanh day 0.9cm, khi d6 khuon s&
dugc 16t mot 16p gac. D6 va trai déu. Sau
d6 dem khuon di siy ¢ 350C dén khi mang
kho thi 1ay ra dé nguoi, cat bao quan. Hon
hop keo tron: can 2.5g bt keo PVA va cho
3ml Ethanol vao, tron déu cung véi 50%
mudi metabisulfite Na2S205 trai déu lén
bé mit cua tim CA [15].

Thir nghiém tdm SO2 véi d6 am tir
75, 85, 95%, ham lugng 20 — 70% (20, 30,
40, 50, 60, 70%), nhiét d6 bao gébm 5 —
250C (5°C, 10°C, 15°C va 25°C), thu
nghiém véi mang boc bén ngoai dé can tro
luong khi sinh ra gém PE, Giéy, Gac. Nhan
tiéu duoc thu hoach tai vuon va van chuyén
vé phong thi nghiém. Nhin s& duoc cit bo
cay sau do ngam rua sach voi 200 ppm
chlorine trong 5 phit dé rira sach bui ban.
Sau d6 nhan s€ duoc boc tui ludi va chia
vao thung carton dé bao quan theo diéu
kién thi nghiém. Thyc nhiém ba mau nhan

TAP CHi CONG NGHIEP NONG THON SO 57



KHOA HOC - CONG NGHE

theo thi nghiém trong thung carton gém d6i
chung (PC), TNI1 (dat trén thung), TN2
(dat dudi thung) mdi mau nhan 5 kg trong
thung cacton, chia ra hai t4i lugi moi tai
khoang 2kg nhan.

2.3. Phuong phap do

Mau nau cua vé qua dugc udc tinh
bang cach do pham vi tong dién tich mau
nau trén mdi bé miat qua theo thang diém
sau: 1 = khong bi tham; 2 = hoi néu; 3 = <
25% hoa nau; 4 = 25— 50 héa nau; 5 = >50
hoa nau [16]. Nong d6 SO trén v qua
dugc do bang may sic ky khi GC112A véi
qué trinh ion hoa ngon ltra may do. Tong
chét ran hoa tan (TSS): ham luong chat ran
hoa tan duge thé hién qua do BRIX véi
may do ATAGO. Hao hut khdi luong: do
su thoat hoi nudc ra moi trudng dan dén
hién tugng hao hut khdi luong. Xac dinh
luong khdi lugng mét di bang can ki thuat
AFP — 3100 L (chinh xic dén 0.01g).
Luong SO» trong dugc giai phong tir tim
CA duoc do bang thiét bi do cam tay
SENKO.

3. KET QUA VA THAO LUAN

0 5 15 30
Thoi gian Ig;)hﬁt)

60 1200 1440

-----RH% 75 —@— RH% 85 - - - RH% 95

Hinh 1. Nong d6 SO (ppm) sinh ra theo
thoi gian véi timg diéu kién do 4m (T°C =
25°C, Co = 0.5, boc gac)
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Qua trinh gidi phong khi khu trung
SO, tir cac tdam dién ra qua ba giai doan.
Pau tién, cac chat phan ng tir moi trudng,
chang han nhu hoi nudc va oxy, khuéch tan
vao cac khoang khong gian lién bé mit cia
mang chira hop chat hoat dong, thuong 1a
natri metabisunfit. Tiép theo, phan tmg hoa
hoc giita chat hoat dong va cac chat phan
Gmg tr mdi truong tao ra khi SO,. Cudi
cung, khi SO, dugc tao thanh s€ dugc phat
thai tir tAm ra moi truong xung quanh. Bét
ky su khong hi¢u qua nao trong cac giai
doan nay — khuéch tan, phan tmg, hodc phat
thai khi — déu co thé lam giam hiéu qua giai
phong khi SO;. Pang chtu y, trong moi
truong am, natri metabisunfit trai qua phan
ung oxy hoa véi su hién dién cua oxy, thic
ddy qua trinh tao ra SO,. Két qua cho thay
xu huéng sinh khi SO, cta tim CA vén con
kha bat 6n dinh va khong dong déu. O RH
85%, qua trinh phat thai SO» dién ra dan
dan va lién tuc, véi néng do tang déu theo
thoi gian va dat mirc cao nhét (~57 ppm)
vao cudi giai doan quan sat (1440 phuat).
Piéu nay cho thiy d6 am 85% gitp miéng
phat thai kiém soat va duy tri qua trinh giai
phong SO: mot cach on dinh. O RH 75%,
mo hinh phat thai khac biét, voi nong do
SO, ting nhanh ban dau, dat dinh trong
khoang 3060 phit, sau d6 giam xudng va
dao dong nhe theo thoi gian. Diéu nay cho
thiy d6 am 75% day nhanh tdc d6 phat thai
ban dau nhung khéng duy tri duoc sy on
dinh, c¢6 thé do diéu kién am khong du dé
duy tri sy giai phong SO2. O RH 95%, qua
trinh phat thai SO bi han ché dang ké trong
subt thoi gian quan sat, chi c6 mot su gia
tang nhe ban dau, nhung néng d6 SO, van
thip hon dang ké so voi cac didu kién do
am khac. Diéu nay ching t6 do am qué cao

87



KHOA HOC - CONG NGHE

(RH 95%) e ché su phat thai SO, tir miéng
phat thai, cé thé do do 4m du thira can trd
co ché giai phong hoa hoc. Két luan, d6 Am
(RH 85%) dam bao sy phat thai SO: 6n
dinh va kéo dai, 1am cho né tré thanh diéu
kién toi wu dé bao quan, mac du co su giam
nhe & 1an do cudi nhung néng do SO, van
duy tri & mot muc khong qué cao (vi co thé
gdy du lugng trén trdi cay. Do do, viéc
kiém soat do am 1a rit quan trong khi s
dung miéng phat thai SO. dé bao quan
nhan, v6i RH khodng 85% la diéu kién phu
hop dé phat thai SO 6n dinh va hiéu qua.

Nhiét do

60 1140 1440

0 5 15 30
Thoi gian (phut)

-----250C —@— 50C

Hinh 2. Nong d6 SO, (ppm) sinh ra theo
thoi gian véi timg diéu kién nhiét do (RH=
85%, Co, = 0.5, boc gac)

Hinh 2. m6 ta anh hudéng cua nhiét
d6 (5°C, 10°C, 15°C va 25°C) dén viéc giai
phong SO tir tim CA theo thoi gian. Téc
d6 giai phong SO, ting dang ké khi nhiét do
cao hon, v6i 25°C cho thdy téc do giai
phong cao nhét, tiép theo 1a 10°C, 15°C va
5°C. Theo thoi gian, cdc mo hinh giai
phong c6 su bién dong, nhung xu hudng
chung cho thay nhiét do cao hon s& day
nhanh dong hoc giai phong. Piéu nay co
thé do dong hoc phan ung hoa hoc va
khuéch tan phu thudc vao nhiét dg, trong do
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nhiét do cao ting cuong chuyén dong phan
tir va téc do phan ung, dan dén giai phong
SO: nhanh hon. Ngoai ra, 16p chat mang
ciia tdm CA c6 thé tré nén x6p hon hoic
mém hon & nhiét d6 cao hon, tao diéu kién
thudn loi hon cho viéc giai phong. Ban chat
dé bay hoi ctia SO, cling gop phan 1am ting
kha nang bay hoi cua n6é ¢ nhiét do cao,
phil hop vai xu hudng quan sat dugc. Sai sb
chuan ro rét hon & nhiét do cao hon, cho
thdy do6 nhay cao hon ciia qua trinh giai
phong dbi voi su thay doi nhiét d6. Theo
dinh luat Arrhenius, nhiét do tang thém
10°C thi toc d6 phan tng ting gan gip doi.
Vi du, nghién ctru v& cac tAm phat thai SO»
dua trén cellulose acetate co tam NayS20s
cho thiy rang khi nhiét d6 ting tir 5°C lén
25°C, tbc @6 phat thai SO, dién ra nhanh
hon. Qua trinh phat thai dugc kiém soat &
nhiét do thép co loi cho viéc kéo dai thoi
gian bao quan cac san pham dé& hu hong, vi
n6 duy tri ndng d6 SO hiéu qua dé tc ché
sy phat trién cta vi sinh vat ma khong dat
dén muc do gdy doc cho thuc vat. Nghién
ctu chon nhiét do 10°C dé tién hanh thi
nghiém tiép theo vi pht hop dé bao quan
nhian ¢ thyc té ciing nhu gitap didu chinh
lugng SO; sinh ra phu hop.

Ham lugng muoi

0 5 15 30 60 1440

Thoi gian (phut)
—.—02 —e—03 --04
..... e 0.5 ——0.6 —%—0.7

Hinh 3. Nong d6 SO (ppm) sinh ra theo
thoi gian v6i timg diéu nong do
metabisulfite (RH= 85%, T = 10°C, boc
gac)
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Hinh 3. cung cap cac gia tri cu thé
cho ndng d6 SO» (ppm) theo thoi gian ¢
ting ndng do metabisulfite. O néng d6 0.7,
SO, ting tir 6.73 ppm luc ban dau 1én dén
71 ppm sau 1440 phat, tac ting gan 10,5
lan. Twong tu, & 0.6, SO ting tir 1.07 ppm
1én 61 ppm, ting khoang 57 lan. Nong do
0.5 tang tr 0.6 ppm Ién 34 ppm, tic hon 56
lan. Cac ndng do thap hon nhu 0.4 chi ting
tu 0.7 ppm 1én 16.57 ppm, tang khoang 23
lan; ndng d6 0.3 tang tir 0.13 ppm 1én 10.53
ppm, khoang 80 lan nhung gia tri tuyét d6i
thép hon nhiéu; néng do 0.2 tang rat nhe,
chi tir 0.07 ppm 1én 1.57 ppm, gan 22 lan
nhung tong luong SO; sinh ra thap. Nhan
xét chi tiét cho thay luong SO sinh ra ti 18
thuan 16 rang v6i ndong do metabisulfite va
thoi gian. Sy ting truong gan nhu khong
tuyén tinh, v6i budc nhay manh tir 30 phut
dén 1440 phut, nhat 13 ¢ nong do cao 0.6 va
0.7. Piéu nay chimg t6 su thay phéan
metabisulfite bi thuc ddy manh theo thoi
gian, phu hop vd&i cac nghién cuu trude
[17]. Pang cha ¥, nong do thdp hon (0.2,
0.3) mac du ti 1¢ tang SO> rit cao vé mit
twong d6i nhung luong tuyét ddi thap, cho
thdy hiéu qua sinh SO, khong chi phu thudc
ti 16 ting ma con phu thudc tong luong
nguyén lidu c6 mat. Pay ciing 1a diém duoc
nhiéu bai bao vé khi SO» luu ¥ khi danh gia
hiéu sudt sinh khi tr cac dung dich
metabisulfite [18]. Trong nghién ctru chuan
bi mang cellulose acetate co6 tdim sodium
metabisulfite (30-50% theo khdi luwong),
luong SO phat thai ting dang ké khi ting
nong d6 mudi tir 20% 1én 50%, véi ty 1¢ khi
SO; thai ra cao hon 56,7% sau 4 gio va
61,6% sau 24 gid [15]. Diéu nay twong mg
v6i co ché thay phan mudi metabisulfite tao
SO, dudi tac dong cua do 4m va nhiét do. O
diéu kién d6 am 85% va nhiét d6 10°C (gan
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nhiét do bao quan thuc pham), toc do phat
thai SO, duge kiém soat cham va 6n dinh
hon so v6&1 nhi¢t do phong (25°C), nhung
van duy tri lién tuc trong thoi gian dai [19].
Theo d0, ting nong do metabisulfite trong
moi truong cd do am cao s& kich thich su
sinh SO, nhiéu hon do lwong nudc phan
g tang, nhung tdc do phan tng bi han ché
boi nhiét do thap [15, 19]. Két qua thuc
nghiém trong cac nghién ctru vé bao quan
trai cay nhu nhan, lyu va nho cho théy viéc
taing nong do sodium metabisulfite trong
miéng tdm giai phong SO, lam ting hiéu
qua kiém soat théi hong va ndm méc do
Botrytis cinerea, dong thoi giam trong
luong hao hut va duy tri mau sic tuoi sang
[18]. Cac két qua nay phu hop véi dit liéu
va co ché di duoc trinh bay trong cac
nghién cuu trén cac loai trai cdy nhan, lyu
va nho [15, 18, 19]. C6 thé thay thi lugng
mubi & 0.3, 0.5, 0.6 va 0.7 1a 6n dinh nhat
va duy tri 6n sau 24 gio. Tuy nhién dé dam
béao kinh té va luong mubi sau thoi gian bao
quan khong bi du luong qua nhiéu va ciing
duy tri mot lugng vira du trén duong di thi
lwa chon 0.5 1a phu hop véi diéu kién thi
nghiém hién tai va diéu kién thuc té.

45.00 Mang boc
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Hinh 4. Nong d6 SO, (ppm) sinh ra theo
thoi gian v6i timg diéu kién mang boc bén
ngoai (RH= 85%, C, = 0.5, T = 10°C)
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Hinh 4. mo ta anh hudng cua cac 16p
mang boc khac nhau (PE, gidy va khong
boc l1am dbi chimg) dén toc do giai phong
SOs tir tim CA giai phong cham theo thoi
gian. Hinh anh minh hoa anh hudéng cta céac
loai mang boc khac nhau dén qua trinh giai
phong cham khi SO tir tim bao quan theo
thoi gian. Cac vat liéu dugc khao sat bao
gom polyethylene (PE), gidy, gac va mau
khong boc (PC). Két qua cho thiy loai
mang boc anh hudng dang ké dén dong hoc
giai phong SO.. Mau khong boc (PC) co
néng do6 SO: cao nhat, cho thiy su vang
mit cta rao can giup khi khuéch tan tdi da.
Gidy va gac cho phép giai phong SO: &
mirc trung binh, v&i su gia ting ban dau tir
tir, sau do ting dot bién vao 60 phut va
1440 phit, cho thdy tinh ban thim cia
chung giup diéu chinh mot phan qua trinh
khuéch tan khi. Nguogc lai, PE c6 téc do
giai phong SO» thap nhét, c¢6 thé do dic tinh
khong thAm khi, han ché sy khuéch tan va
kéo dai thoi gian gitt khi trong vat li¢u.
Nhitng phat hién nay phu hgp véi céc
nghién ctu trude ddy vé viéc giai phong
khi SO: c6 kiém soat, trong d6 mang
polyme c6 d6 thim thap lam giam dang ké
tdc d6 phat thai, kéo dai thoi gian hoat dong
cia tim SO,. Tuong tu, nghién ctu cia
Wang & Li cho thdy mang cellulose hd trg
can bang thai khi bang cach diéu chinh sy
tuong tac gitta do am va tinh tham khi.
Viéc tdi vu héa vat liéu mang boc la rat
quan trong dé diéu chinh sy phat thai SO-
trong bao quan sau thu hoach, dam bao hi¢u
quéa khang khuan ma khong 1am tich tu SO-
qua murc c¢6 thé anh huong dén chat luong
nong san. Tu d6 lya chon mang boc gac
gitp hd tro ¢ dinh duoc mudi trén bé mat
ma khong anh huéng dén luong khi sinh ra.
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Hinh 5. Ty 1¢ hod nau cta qua nhan va
ndng do SO; sinh ra trong thoi gian bao
quan & diéu kién thi nghiém (TN1: dé trén
mit qua, TN2 dé dudi day thung, RH=
85%, Co=0.5, T =10°C)

Két qua nghién ctru cho thy sy khac
biét rd rét vé phan bd khi SO, va hiéu qua
kiém soat thdm ndu cta qua nhin tuy thudc
vao vi tri dat miéng cellulose acetate phat
khi SO, trong thiing bao quan. O diéu kién
TNI1, khi miéng sinh khi duogc dat trén mat
thing, nong d6 SO, ban du duy tri cao
khoang 55 ppm va giam dan cham trong 3—
4 ngay dau, sau d6 gan nhu vé 0 ppm tir
ngdy thi 5 tré di. Nguoc lai, ¢ diéu kién

TN2, v6i miéng sinh khi dit duéi day
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thung, néng do SO ciing khoi dau cao
tuong tu nhung giam nhanh hon, vé gan 0
ppm chi sau 2-3 ngay (Hinh 5). Sy khéc
biét vé téc do giam ndng d6 SO, phan anh
kha nang khuéch tan va gitt khi SO, trong
thing bao quan, trong d6 viéc dit miéng
sinh khi & day thung giup SO» phan bd truc
tiép hon gan san pham, dong thoi dé& dang
thoat khi hon khi dat trén mat thung. Bang
s6 lidu chi s6 hoa nau (browning index)
trong 8 tuan tiép tuc cting ¢d nhan dinh nay.
O tuan dau tién, chi s6 thAm nau cua ca
TN1 va TN2 tuong tu nhau va hoi cao hon
so v6i ddi chung khong xir Iy (BC). Tuy
nhién, tir tudn the 2 dén tuan th 5, chi sd
héa ndu ¢ TN1 va TN2 tdng cham, duy tri &
mirc thap khoang 60-64% va 60-63%
twong ung, trong khi DC tang nhanh tu
87% 1én trén 93%. Dic biét, tir tun thir 6
tro di, chi s6 hoa ndu & TN1 ting nhanh
hon, tir 70% 1én 87% vao tuan thir 8, TN2
tang khoang 90% so vdi 99% & DC. Viée
dat miéng sinh khi trén mat thung TN1 tao
diéu kién cho khi SO: tiép xtc, khuéch tan
va gitr lai gan san pham 1au hon, tir d6 han
ché qua trinh oxy hoa enzymatic va su hinh
thanh hoa nau hi€u qua hon so véi vi¢c dat
dudi day thung (TN2), tim dé bi thim nudc
cling nhu 1a khi SO> ndng hon khong khi
nén sé ket dudi day thung va khong khuéch
tan hiéu qua duoc [15, 18, 19]. Viéc duy tri
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nong do SO thich hop trong méi trudng
bao quan gop phan 1am giam hoat dong cua
enzyme polyphenol oxidase, cham qua
trinh oxy héa phenolic va han ché hién
tugng nau, tr d6 kéo dai chat luong va tudi
tho clia qua nhan. Tom lai, vi tri dat miéng
cellulose acetate phat khi SO, trén mat
thung bao quan nhan cho hiéu qua han ché
nau hoa tét hon so véi dat dudi day thung,
dong thoi nong d6 SO» trong thing ciing
giam nhanh hon nhung duy tri muc bao vé
t6i wu cho san pham trong thoi gian dai
dudi diéu kién bao quan lanh 10°C va do
am 85%. Sau khi dugc bao quan lugng SO,
O trong vo cua qua dugc do theo phuong
phap sic ki sau 8 tuan 1a 3.1 mg/kg nhan.
Sau thot gian bao quan & nhié¢t do 10°C thi
nhin DC & tuan ther 2 bat dau c6 hién tuong
tham vo va ndi mbc ¢ tuan 3. Trong khi do,
nhin dugc bao quan voi tm sinh khi 50%
mubi, nhiét o 10°C do 4m do dugc dao
dong & 70 — 80% thi déu co thoi gian bao
quan kéo dai toi tuan thi 8. Tuy nhién, mic
du khong c6 ty 18 thdi hong nhu DC thi ca
hai mau TN1 TN2 déu cho thdy qua bi kho
va mat hoi nudc, TN1 thi c6 ty 1& tham vo
nho hon TN2. Do do, nhan dugc bao quan
v6i tAm sinh khi dat trén mat thing c6 nong
d6 mubi 1a 50%, nhiét do bao quan 10°C la
phu hop nht.
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Tuan boi chung

TNI1 TN2

Hinh 6. Hinh anh nhan twoi dugc bao quan theo diéu kién phu hop sau ting tudn (TN1: dé
trén mat qua, TN2 dé dudi day thung, RH= 85%, Co = 0.5, T = 10°C)

4. KET LUAN

b3 tao ra duogc tim SO; ¢6 hiéu qua
bao quan qua nhan tuoi. Nong d6 mudi 0.5
dugc xem 1a toi wu, gitp duy tri sy giai
phong SO: 6n dinh ma khong gay du thira,.
Vit li¢u mang boc ciing dong vai trd quan
trong, voi cac vat licu tham khi cao nhu
gidy va gac cho phép khuéch tan SO: hiéu
qua hon so v6i mang PE. Bén canh do, vi
tri dat miéng SO; trén bé mat gitp duy tri
ndéng d6 SO: tét hon va kiém soat hoa nau
hiéu qua hon so véi dat ¢ day thung (TN2).
Nong d6 SO» trén vo nhan ciing dugc kiém
soat dudi nong do cho phép 10ppm (sau 8
tuan duoc do & ca 3 mau déu nam & trung
binh 3.1 mg/kg SO»). So véi ddi chimg qua
nhin dugc bao quan véi tdm sinh khi ¢
nhiét d6 10°C c¢6 thé kéo dai dugc téi 8
tuan. Tuy nhién thi so voi qua ¢ tudn tha 5

thi chat lugng qua bi kho va mat nudc, mui
vi khong thay doi.
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NGANH KINH TE HOP TAC VA PHAT TRIEN NONG THON
Vail VIEC TRIEN KHAI THUC HIEN NGHI QUYET 57-NO/TW

Tién sy Lé Pirc Thinh- Bi thw Pdng 11y, Cuc truéng

Trong bdi canh Nghi quyét sb 57-
NQ/TW ngay 10/4/2024 ctia Bo Chinh trj vé
phat trién khoa hoc, cong nghé, doi méi sang
tao va chuyén ddi sd qudc gia, nganh Kinh
té hop tac va Phat trién néng thon dugce dat
trén vi tri then chét trong vi¢c trién khai thuc
hién. Viéc Umg dung khoa hoc cong nghé
(KHCN), chuyén ddi s6 va chuyén doi xanh
dugc xem la didu kién tién quyét dé tang
cudng nang lyc san xuét, ning cao gi tri,
giam chi phi va dam bao phat trién bén viing
trong cac linh vuc do Cyc Kinh té hop tac va
PTNT quan ly: kinh té tap thé, hop tic xa
(HTX), chudi gia tri nong san, trang trai,
lang nghé, nganh nghé mudbi.

Thuc trang cho théy, khu vuc HTX
noéng nghiép chiém khoang 30% tong gia tri

Cuc Kinh té hop tic va Phat trién néng thén

néng san hang héa nhung ty 16 s6 HTX ap
dung cong nghé mdi rit thip. Chi khoang
12% HTX c6 tng dung hé théng quan tri so,
va dudi 8% co tham gia cac nén tang thuong
mai dién ta. Trong hon 22.500 HTX hién
nay, chi khoang 3.000 HTX c6 cén bd
chuyén trach vé quan ly, k¥ thuat, chuyén
ddi s6. Tinh trang thiéu hut nguén nhan luc
¢6 ky nang cong nghé 1a diém nghén phd
bién. Trong khi d6, ca nudc cé trén 2.200
lang nghé, va khoang 5.400 lang c6 nghé
nhung phan 16n céng nghé san xuat con lac
hau, 6 nhiém moi truong, hiéu qua kinh té
thip. San xuat mudi van chu yéu theo
phuong phap phoi nudc truyén thdng, san
lugong trung binh 1,1-1,3 triu tAn/nam,
nhung nang sudt va chat luong khong 6n
dinh.

Mot s6 nguyén nhan chinh dan dén tinh trang trén bao gom:

Ty 1€ ing dung KHCN, s6 héa trong cac doi tugng san xuat néng thon

HTX c6 nén tang so

HTX ¢6 truy xuat nguén géc

Doi tugng

HTX c6 TMDT

Lang nghé hién dai hoa

0 2

4

6

8 10 12 14

Ty 1€ (%)
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- Nang luc tai chinh ctia cac HTX, hd
san xuat con yéu, khong di ngudn lyc dau tu
ban dau cho KHCN;

- Thiéu déi ngii nhan lyc c6 k¥ ning
56, can bo HTX chu yéu 13 kiém nhiém, chua
qua dao tao chinh quy;

- Thiéu co ché h tro tiép can tin dung
vu dai, quy phat trién va d6i méi sang tao;

- Thiéu co so dit liéu ding chung, gy
phan manh trong két néi thi truong va quan
tri nganh hang;

- Thiéu hé sinh thai khoi nghiép nong
thon, cong ty cong nghé dong hanh cing
HTX va céac lang nghé.

Trudc yéu cau phat trién, Cuc Kinh té
hop tadc va PTNT xac dinh mot s6 muc tiéu
trong tdm chuyén ddi sd ciia nganh tir nay
dén dén nam 2030, gom:

(1) It nhat 70% HTX nong nghiép
c6 ma sd dinh danh va duoc
cap nhat thong tin trong co s&
dir liéu quéc gia;

[t nhat 50% HTX tham gia cac
nén tang s6 trong quan tri, truy

(i)

xuit ngudn gbc va tham gia
ti€u thu san phém;

Hinh thanh t5i thiéu 5 md hinh
trung tdm hd trg chuyén di sb

(iii)

vung gin véi vién nghién ctru,
truong dai hoc va doanh
nghiép cong nghg;

(iv) 1000 lang nghé va xay dung

ban d6 s6 quan ly san xuat
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mubi S6 héa co s¢ dit liéu dia

chi qudc gia.

Pé dat duoc nhitng muc tiéu diy tham

vong nay, Cuc Kinh té hop tac va Phat trién
noéng thon du s& phdi hop véi cac ddi tac
trong va ngodi nudc (néu dugc Bo Nong
nghi¢p va Moi truong cho phép) thuc hién
mot sé giai phap dot phé sau:

(1) Xay dung va van hanh cac nén
tang s6 dung chung phuc vu quan
ly, két ndi, danh gia hidu qua hoat
dong HTX. Nén tang ndy bao
gém dit liéu vé thanh vién, tai
chinh, chudi gia tri, ving nguyén
liéu, hop dong lién két va tiéu
chudn chét luong san pham.

(2) Trién khai Chuong trinh quc gia

chuyén dbi sb trong kinh té tap

thé va HTX, tich hop véi céc
chuong trinh ndng nghi¢p thong
minh, nong nghiép tuan hoan va

OCOP. Thire day hop tac cong tu

dé doanh nghiép cong nghé cing

tham gia cung cdp nén tang va
giai phap chuyén d6i s6 cho noéng
thon.

(3) Phat trién d6i ngii tu van vién sb

tai dia phuong (trong muc tiéu

phat trién doi ngii tu phat trién
nong thon theo yéu cau tai Nghi
quyét s6 20-NQ/TW). Can day
manh dao tao can bd chuyén doi
s6 HTX; hinh thanh mang ludi
chuyén gia chuyén doi sé ving,
lien két véi cac vién, tram,
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truong, trng tdm dich vu nong
nghiép.

(4) S6 hoa hé théng lang nghé nong
thon thong qua xay dung co so di
liéu dia chi, ma hoda san phém,
tmg dung cong nghé trong ché
bién, bao quan, xir ly mdi truong
lang nghé. Gén s6 héa lang nghé
v6i cac tour du lich trai nghiém,
thuong mai dién tr va mang ludi
tiéu thu san pham OCOP.

Tt kinh nghiém tir cac qudc gia nhu
Nhat Ban, Han Quéc, Phap cho thdy, HTX
chi phat trién bén vimng khi duoc tich hop
trong hé sinh théai cong nghé va thi truong.
Nhat Ban c6 hé thong JA Group lién két chat
ché gitra HTX véi ngan hang, bao hiém,
logistics va thuwong mai. Tai Han Qudc,
chinh sach khdi nghiép nong nghiép duogc
tich hop trong chién lugc nong thén thong
minh, trong d6 c6 cac trung tdim doi moi
sang tao ving. Nudc Phap dau tu manh cho
s6 héa hé thong quan tri HTX va xdy dung
trung tdm hd trg ndng dan Umg dung cong
nghé. Trung Qudc phat trién san thuong mai
dién tor qudc gia két ndi truc tiép v6i nong
dan, HTX va to hop tac. Dbi v6i Thai Lan
cho théy vai tro dac biét quan trong cua
ngudn nhan lyc tré. Tai ¢y, mo hinh “Young
Smart Farmer” va cdc nhom sinh vién tinh
nguyén vé noéng thon da hinh thanh mang
luéi hd tro nong dan va HTX thuc hién
chuyén doi s, truy xuat ngudn gdc va két
ndi thuong mai.

Dé thuc ddy phat trién ngudn nhan luc
sé, Cuc Kinh té hop tac va PTNT dé xuit cac
giai phap voi BO Nong nghi¢p va Moi
truong, cac BO nganh lién quan va nhat 1a
cac dia phuong:

TAP CHi CONG NGHIEP NONG THON SO 57

- Xay dung Chuong trinh qubc gia
ddo tao can bdo HTX sb va chuyén ddi xanh.
Cac khoa hoc ngén han, dao tao nghé tai chd
can duoc to chirc thuong xuyén, phbi hop
gifra trung tam khuyén nong, truong dai hoc,
truong nghé, doanh nghiép cong nghé va
chinh quyén co s6.

- Phat trién mang lugi “Thanh nién
chuyén doi s6 nong thon” tai cac dia phuong.
MBJi x4, huyén can c¢é cdc nhém thanh nién
tinh nguyén 1am cau ndi giita nguoi nong
dan va cong ngh¢.

- Uu tién bd tri kinh phi tir Chuong
trinh Muc tiéu qubc gia néng thon méi cac
Chuong trinh MTQG khac lién quan dé xay
dung cac trung tim hoc tip cong dong sd
hoa, phuc vu dao tao nong dan, HTX, lang
nghé.

- Tao diéu kién dé cac doanh nghiép
cong nghé khoi nghiép dong hanh cing
HTX thong qua céc hinh thue dat hang dich
vu cong sd hoa, truy xuat ngudn gbc, van
hanh san thuong mai dién ta.

- Thiét ké cac chuong trinh khoi
nghiép néng nghi€p ung dung cdng nghé,
gén voi nhu cau s6 hoa HTX, hién dai hoa
lang nghé, to chirc lai san xudt & quy mo
trang trai, vung nguyén li¢u.

- Pay manh hop tic cong tu va
khuyén khich doanh nghiép cong nghé tham
gia. Hinh thanh mdé hinh HTX - doanh
nghiép cong nghé dong hanh cung cap phan
mém quan ly san xut, nén tang truy xuét,
chudi cung ung s6. Uu tién doanh nghiép
cong nghé dugc cung cap dich vu cong cho
HTX: dao tao sb, tu van cong nghé, phat
trién ving nguyén lidu xanh.

Trén co s& do, can xay dung h¢ sinh
thai hd trg doi mdi sang tao tai nong thon,
trong d6 HTX 1a trung tdm, thanh nién la luc
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lugng chu luc, va nha nude dong vai tro kién
tao thi truong. Nhu vay, dé thuc hién thanh
cong Nghi quyét 57-NQ/TW, nganh Kinh té
hop tic va Phat trién nong thon can khong
chi dau tu vao ha téng, dir liédu va nén tang,
ma déc biét 1a vao con nguodi — yéu t6 then
chét dé chuyén hoa cong nghé thanh ning
suit, thu nhdp va nang luc canh tranh.
Chuyén doi s6 va xanh khong thé dién ra
trong mot ngdy, nhung cé thé bat dau tir moi
ngudi can bd HTX, mdi chi ho lang nghé,
mdi thanh nién ndng thon, khi ho c6 cong cu,
dong luc va moi trudng dé phat trién.

Nhu vdy, trién khai thyc hién Nghiét
quyét 57-NQ/TW khéng chi 13 nhiém vu
chinh tri ma con la sy khéi dong cho mot giai
doan chuyén doi sau rong cua ndng nghiép
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néng thon Viét Nam, trong d6 kinh té tap thé,
HTX, trang trai, lang nghé va diém nghiép 1a
nhiing hat nhan vé to chirc, vé d6i méi va vé
lan toa.

Viéc trién khai Nghi quyét 57-
NQ/TW trong linh vuc Kinh t& hop tac va
Phat trién nong thon can dugc dit trong tong
thé chién lugc phat trién nong nghiép hién
dai, sinh thai, bao trum. Pay khong chi la
chuyén d6i cong nghé ma la chuyén dbi thé
ché, to chirc san xuat va cach tiép can phat
trién. HTX, trang trai, lang nghé, diém
nghiép khong thé dimg ngoai cudc. Néu
dugc tiép sirc bang chinh sach dang va cong
cu phu hop, cac chil thé nay s& 1a luc day
manh mé trong cong cudc hién dai hdéa nong
nghiép — nong thon Viét Nam./.
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MOt 80 HiNH ANH BAI HOI DAI BIEl.l TOAN QuOC
TONG HOI CO KHI VIET NAM LAN THU IV
Nhiém ky 2025 - 2030

TONG HOI CO KHI VIET NA
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Dy chuyén cong nghé va thiet bi o che budi da xanh phue vy xuat khau



2 Multiple ché bin mién va biim tir ngd hat do Vign Co didn néng nghiép
va cong nghé sau thu hoach thiét ke, che tao
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