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parameters on the process of wrinkles dén hiéu suat 16t vo lua hat sen tuoi. Hiéu sudt tang tir 79% lén
shelling fresh lotus seeds 96% khi thoi gian chay mdy tang tir 4 dén 7 phit. Hon nita, khi

tang toc ¢ quay cua dia ma sat lén 1600 vong/phiit, hiéu sudt 16t
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sau khi tach v lua c6 thé thu dwoc khi sir dung téc dé quay 1400
vong/phut va thoi gian hoat dong ciia mdy 6 phut.
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ABSTRACT

This article aims to study the effectiveness of a fresh lotus seed
wrinkles peeling machine using the friction disc principle. Two
operating parameters, the working time and rotating speed of the
friction disc, were investigated to evaluate the influence on the
performance of the fresh lotus seed wrinkles peeling machine
corresponding to the immersed lotus seed in distilled water around
30 minutes before conducting the skin of peeling. Results indicate
that the efficiency of the wrinkles peeling depends significantly on
the working time and rotating speed. The efficiency increases from
79% to 96% as the working time increases from 4 to 7 minutes.
Moreover, higher efficiency, around 98%, can be achieved by
using a rotating speed of 1600 (RPM) together with the working
time in 6 minutes. In addition, the high quality of the peeled
wrinkles lotus seeds can be obtained with a rotating speed of 1400
(RPM) and a working time of 6 min.
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1. GIOI THIEU

San phdm duoc ché bién tir sen (Hinh 1) duoc
xem la mot trong nhitng nganh céng nghiép ché bién
ctia khu vuc ddng bang song Ciru Long, dic biét 1a
tai tinh Dong Thap. Sen 1a mot loai thyc vat thily
sinh, than thao thudc chi sen. Trong cac bg phan cia
ciy sen, hat sen c6 gia tri dinh dudng rat cao; trong
100 g hat sen kho chtra 62,3 g Cacbohydrat, 19,9 g
protein, 2,48 g lypid, 11,0 g dudng tong sd,..
(Trang, 2019). Com hat sen khong chi la mét mon
an truyén thong dic san cua Dong Thép, ma con
duoc xem la loai thuc pham ¢6 nhiéu loi ich cho stic
khoe nho chira nhidu ham lwong vitamin va khoang
chét (Viét Bao, 2024). Cac loi ich tir sen mang lai ¢6
thé ké dén nhu gitip giam can, ting cudng sic dé
khang, hd tro tiéu hoa, chdng oxy hoa va giam nguy
co mic bénh tim mach (Cam, 2023). Hién nay, sen
vira c6 gia tri kinh té ngay cang cao vua gian di lai
mang dam nét vian hoa mién dong bang song nudc
ctia Dong Thap Muoi.

Q ® Y

Hinh 1. Hat sen twoi thainh phim

Hién nay, c6 mot s6 may moc nghién ciru trong
quy trinh ché bién hat sen tuoi da duge cong bd; cu
thé nhu may 16t vo hat sen twoi TB — OA15 do cong
ty Zengzhou Hongshin Machinery (Trung Qudc)
ché tao. Pay 1a loai méy tich hop vira 16t vo ngoai,
vira 16t vo lya. Tuy nhién, may c6 két cau kha phirc
tap, chi phi d4u tu va van hanh 16n. Thudng va ctv.
(2019) da nghién ctru va ché tao may cit vo xanh hat
sen tuoi. Sau d6, nhom tac gia tiép tuc nghién ciru
phuong phap phén loai phan com va phan vo hat
sen.

Ngoai ra, mot sb nghién ctru khac vé thiét ké va
ché tao may boc vo lua hat sen tuoi cling da duoc
nghién ctru (Xu et al., 2014; Zu et al., 2017). Tuy
nhién, cac nghién cuu nay dua ra cac nguyén ly kha
phtrc tap va nang suat boc vo lua chua cao. Gan day,
nhom sinh vién cia Truong Bach Khoa, Trudong Dai
hoc Can Tho di nghién ciru ché tao may 16t vo lua
hat sen twoi véi dé tai TSV2023-92 (Com va ctv.,
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2023). Tuy nhién, anh huéng cua cac thong sb van
hanh ctia may dén hiu suat 16t vo lua hat sen tuoi
van chua dugc danh gia cu thé.

Trong nghién ctru nay, hai théng s6 van hanh
gdm thoi gian chay may va toc d6 quay cia dia ma
sat s& duoc khao sat dé danh gia hiéu suét 16t vo lua
hat sen twoi. Thoi gian chay may dugc khao sat
trong khoang tir 3 phat dén 7 phut; va toc do quay
clia dia ma sat dugc khao sat tir 1200 vong/phut dén
2000 vong/phit. Ngoai ra, cac thong so khac s&
duogc cb dinh nhu: thoi gian ngam hat sen 1a 30 phut
va lugng nudc cép dam bao vura ngap hat sen (0,5
lit) trong qué trinh 16t vo. Yéu cau hiéu suét 16t vo
lua hat sen dat t5i thiéu 80%.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vit liéu nghién ciru

Trong nghién ciru nay, hat sen tuoi dugc duoc
liy ¢ ving Dong Sen (xd My Hoa, huyén Thap
Mudi, tinh Pdong Thap) veéi do tudi trung binh
khoang 23 - 25 ngay. Cau tao cua hat sen bao gom
16p vo xanh, 16p vo lya, phan com va tim sen, dugc
thé hién ¢ Hinh 2 (Thuong va ctv., 2019).

—— Vo hatsen

Lop vo lya

——  Phin com (thit)
o Tim sen

Hinh 2. CAu tao hat sen twoi

Hinh 3. Hat sen con v6 lua sau khi 1t vé xanh

Sau khi tach 16p vo xanh, hat sen van con 16p vo
lua can phai lay ra. Lép vo lua hat sen day khoang
0,1 mm, 16p ndy mém bam trén phan com cia hat
sen, kho 16t. Hinh 3 1a hat sen sau khi 19t v6 xanh,
trude khi tién hanh 16t vo lua. Theo nguyén Iy boc
16p v6 lya bang thi cong, ngudi cong nhan s& tién
hanh ngam hat sen sau khi boc 16p vo xanh trong
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nude khoang 20 — 30 phut thi 16p vo lua sé dé dang
boc duoc.
2.2. Phwong phap nghién ctru

Nghién ctru dugc thuc hién dé danh gia hi€u qua
hoat dong ciia mo hinh may 16t vo lua hat sen tuoi.
M0b hinh may 10t vé lua (Hinh 4a) da duoc ché tao
tir dé& tai nghién ctru khoa hoc sinh vién mi sé
TSV2023-92; va hién tai dugc dat tai phong thi
nghiém: May va Thiét bi ché bién LT — TP, Trudng
Bach Khoa, Trudng Pai hoc Can Tho. M6 hinh may
duoc ché tao dua trén nguyén ly ma sat; hat sen dugc
cho vao buéng 10t vo, sau d6 dugc quay dé tao ma
sat gitra hat sen vdi dia ma sat va giira cac hat sen
v6i nhau, nho d6 16p vé lua dugc boc ra. Cac thong
s6 ciia may bao gdm: ning suat (10 — 12 kg/gio);
kich thudc may (460 x 460 X 990 mm); cong suat
dong co (1,5 kW); tbe do ctia may duogc didu khién
thong qua bién tin ESD800.

Nguyén ly hoat dong ciia may dugc thé hién &
Hinh 4b. Hat sen sau khi ngdm nudc dugce cho vao
bu&")ng 10t vo; tai day hat sen s€ dugc chuyén dong
quay nho vao dia ma sat duoc dat & phan dudi budng
16t vo. Khi dia ma sat quay s€ lam cho cac hat sen
ma sat voi dia ma sat va cac gd ma sat & thanh buong
16t vd. Ngoai ra, ban than cac hat sen cling s€ ma sat
v6i nhau khi chuyén dong véi toc do cao. Nho cac
ma sat thi 16p vo lya cia hat sen dugc troc ra.

Bang 1. Thong s6 thwe nghiém
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Hinh 4. (a) M6 hinh may 19t v6 lua; (b) Nguyén
ly 1§t v6 lua hat sen twoi

Dé danh gia hiéu qua van hanh cta may 16t vo
lua hat sen tuoi, hai thong s6 van hanh 1a tbe do quay
cua dia ma sat va thoi gian chay may dugc khao sat.
Ngoai ra cac yéu t6 khac nhur thoi gian ngdm hat sen
trong nudc va lugng nude chira trong budng 16t vo
dugc ¢ dinh. Thoi gian ngam hat sen 1a 30 phuat va
lugng nude trong budng 16t vo 1a vira ngap hat sen.
Céc thong s6 van hanh duoc khao sat & 5 mirc nhu
trinh bay & Bang 1. Trong mdi thi nghiém 100 hat
sen, tuong ng khoang 180 g dwoc sir dung dé danh
gia hiéu sudt 16t vo lua. Sau do 1 kg hat sen dugc sur
d}_mg dé danh gid hiéu qua cia b thong s6 van hanh
toi uu.

" £ Mibc thi nghiém
Thong so 1 2 3 4 5
Thoi gian chay may (phut) 3 4 5 6 7
Toc d§ quay ciia dia ma sit (vong/phit) 1200 1400 1600 1800 2000

Hiéu qué van hanh ctia may duogc danh gia dua
vao ty 1¢ hat sen dugc 10t sach 16p vo lua. Hiéu sudt
16t vo lua dugc tinh theo cong thuc (1), béng ty 1&
cua sb luong hat 16t sach N; va téng s6 hat khi thi
nghiém N. Cac két qua hiéu suét 10t vo lua trong bai
nghién ctru 1a gia tri trung binh ctia ba 1an lap lai thi
nghiém v&i cing mot thong s6 van hanh.

Higu sudt (%) =~2.100% (1)
3. KET QUA VA THAO LUAN

3.1. Anh hudng cia thoi gian chay may dén
hiéu suat 19t vo lua

Qua két qua thuc nghiém & Bang 2 va dd thi ¢
Hinh 5, khi tang thoi gian chay may thi hiéu suét 16t
v6 lua sé& tang. Hiéu suit ting tir 79% dén 96% khi
tang thoi gian chay may tir 3 phat dén 7 phit. Hinh
6 va Hinh 7 cho tha“iy su khac biét rd rét vé viéc lam
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sach vo lua hat sen trong hai thoi gian chay may
khéc nhau trong 3 phtt va 7 phut.

Bang 2. Két qua thuce nghiém cua thoi gian chay
may véi toc d§ quay cuaa dia la 1400
vong/phut

Thoi gian (phit) 3
Hiéu suit (%) 79

4 5 6
82 84 96

7
96

Céc két qua thyc nghiém vé thoi gian chay may
cho thay thoi gian chay may cang lau thi hat sen s&
cang bong hon. Hinh 6 va Hinh 7 thé hién rang khi
thoi gian chay may 7 phut thi hat sen s€ bong hon so
v6i thoi gian chay 3 phut. Do d6, thoi gian chay may
dé dat hiéu suét 16t vo lua hat sen tdt nhét roi vao
khoang tir 6 dén 7 phut.
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98%. Hinh 9 va Hinh 10 thé hién két qué truc quan

96 96 )

100 79 82 84 veé su khac bjét o rét trong viéc lam sach vo lua hat
S g0 ._._.___./._. sen véi hai toc do quay clia dia ma sat khac nhau lan
< luwot 1a 1200 vong/phut va 2000 vong/phut.

= 60 ‘ <
<§ 10 Té dp quay ciia dia: Bang 3. Két ql’l?l tliurc I'lghiélin cua ’tﬁcl‘d(} qﬁzly cua
f§- 20 1400 vong/phit _ dia véi thoi gian chay may la 6 phut
= Toc do
U — quay 1200 1400 1600 1800 2000
2 3 4 5 6 7 (vong/phiit)
Thoi gian Chi.ly m{ly (phl,lt) g/ié})u suat ]2 96 98 98 98
” z (4
Hinh 5. Anh huéng cia thoi gian chay may dén
hiéu suat 1§t vé lua 96 98 98 98
100 8.2/.-_-‘—_._.
§S 80
g 60 Thoi gian chay méy:
s gian chay may:
: 40 6 phit
«Ds
=20
0 1 1 1 1 :

1200 1400 1600 1800 2000
Téc d dia quay (vong/phit)

Hinh 8. Anh hwéng cia toc d quay ciia dia dén
hiéu suat 19t vo6 lua

o U AR L
Hinh 7. Hat sen sau khi chay may trong 7 phut

Hinh 9. Hat sen sau khi chay may véi téc do
quay cuia dia 1200 vong/phut trong 6 phit

3.2. Anh huéng toc dd quay ciia dia ma sat

dén hiéu suit 16t vé lua Tir két qua thi nghiém trén, ta thiy rang khi ting

tde do quay cua dia s€ dat hiéu sut 10t vo cao hon.

Sau khi so sanh két qua thuc nghiém anh hudng Tang toc d6 quay cia dia s& lam ting lyc ma sat giita
cua thoi gian chay may dén hiu suat 16t vo lua, thoi hat sen v6i dia quay, hat sen v6i cac g& ma sat va sur
gian chay may 6 phut dugc chon do né dat hi€u suat ma sat giita cic hat sen v6i nhau, dong thoi cing véi
16t v6 cao (96%) va d bong hat tot. Do do, thoi gian nhiét lugng sinh ra trong qua trinh ma sat khién cho
chay mdy 6 phut s€ dugc str dung d€ tien hanh thyc vo lua duge 1am sach dé dang va dat chat luong tot
nghiém anh hudng cla toc do dia quay ma sat dén hon.

hiéu sut 16t v6 lua. Qua két qua thuc nghiém ¢ Bang
3 va d6 thi Hinh 8 cho thiy rang khi tang toc do quay
ctia dia ma sat thi hiéu suét 16t vo lua cling s€ tang.
Khi tdc d6 quay cua dia tang tir 1200 vong/phut dén
2000 vong/phut thi hiéu suat 16t vo ting tir 82% lén
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Hinh 10. Hat sen sau khi chay may véi téc do
quay cua dia 2000 vong/phit trong 6 phut

Biang 4. Két qua thye nghiém véi thong sb t6i wu

Th,m gian chay Toc dp quay dia ng‘!u
may suat
6 phut 1400 vong/phit 96%

Hinh 11. Két qua thue nghiém t6i wu

Qua két qua thyc nghiém anh huong cua thoi
gian chay may va toc do quay cua dia dén hiéu suat
16t vo lua hat sen tuoi, viéc lua chon thoi gian va tde
d6 quay cua dia s& gitip tdi wu hoa trong viéc san
xuat hat sen, khong chi lam sach ma con tiét kiém
dugc thoi gian san xuat dé gia ting ning suat. Vi
chc thong sb thi nghiém thi thoi gian chay may 6
phut va téc d6 quay cua dia 1400 vong/phut s& cho
hiéu sudt 16t vo lua dat 96% ma toc do quay ciia may
cung khong qua cao, giup dam bao may hoat dong
on dinh va an toan. Bang 4 va Hinh 11 cho két qua
thuc nghiém voi thong sé t6i wu. Bén canh d6, dé
xem xét hiéu suét ctia thong s6 van hanh ti wu thi
1,5 kg hat sen dugc tién hanh thi nghiém, Kkét qua thi
nghiém thé hién ¢ Hinh 12. Véi két qua & Hinh 12
cho théy hat sen da 16t sach duoc 16p vo lua va bé
mat bong.
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Hinh 12. Két qua thyc nghiém t6i wu véi 1,5
kilogram hat sen

Sau khi thyc hién cac thyc nghiém anh hudng
clia thoi gian hoat dong may va toc do dia quay, két
qua cho théy réng viéc lam sach voé lua hat sen la
khong d& dang. Dé dam bao may hoat dong tdt, can
phai tinh toan sy pht hop sy anh huong cua toc do
dia quay va thoi gian may hoat dong, néu thoi gian
ngin téc d6 quay cao thi viéc 1am sach vo lua khong
dat hiéu qua con co thé gay ra hién tugng dap hat
sen. Voi két qua thyc nghiém chiing ta chon dugc
thoi gian va téc do quay cia dia tdi wu, giup may 16t
vo lya dat ning suat cao 10 — 12 kg/gio.

4. KET LUAN

Nghién ctru da danh gia hiéu suét 16t vo lua hat
sen tuoi qua hai thong s0 van hanh 1a thoi gian chay
may va téc do quay cua dia ma sat bang cac thi
nghiém thye nghiém. Két cdu may duoc thiét ké don
gian nhung lai mang dén hiéu qua cao. Thoi gian
chay may 6 phut va toc do quay ciia dia ma sat 1400
vong/phut s€ dat hi¢u suét 16t vo lua trén 90%. Ngoai
hai thong s da khao sat thi cac thong sb khac nhur
thoi gian ngam hat, luong nu6ce trong qua trinh chay
méy,... can tiép tuc nghién ciru dé nang cao hiéu
sut 16t vo lua va tiét kiém chi phi.

Két qua nghién ctru s& gitp giai quyét duoc nhu
cau thiéu hut cong nhan va ning cao ning lyc san
xudt cho cdc co s san xudt sen & ving Dong Thap.
Bén canh do s& gitp cho viéc chuyén ddi canh tac
g pho6 bién d6i khi hau dang ngay cang phirc tap
& ving dong bang song Ciru Long.

Kién nghi tiép tuc c6 nhitng nghién ciru sau hon
dé danh gia anh hudng cua cac thong so khac (thoi
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gian ngadm hat, luong nudc, d6 nham cua budng 16t
v0,...) ngoai hai thong s0 van hanh (thoi gian chay
may va toc d¢ quay cua dia ma sat) da dugc trinh
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