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TOM TAT

Hién nay, cdc mdt hang nhiw hat sen, ca phé, ca cao déu la nhitng mdt hang néng nghiép chii
liee dwoc xudt khau sang thi truong niede ngodi voi sé leong ngdy cang lén. Dé dap g nhu cau
tiéu thu ngdy cang cao cia thi truong, viéc té chire san sudt nham ndng cao chat lwong san pham
hat sen twoi dwoc nhiéu nha khoa hoc quan tam nghién ciru. Trong bai bdo nay, nhém téc gid trinh
bay két qua nghién civu ché tao va thir nghiém bé phdn béc vé lua hat sen twoi trén mdy boc vé cimg
hat sen tuoi. Két qua cho thd'y, bo phan boc vo lua hat sen twoi hoat dong hiéu qua va khoi lwong
trung binh ciia cdc hat sen trong méi nhém thuwe nghiém bi hw héng thap. Pong thoi, ddy ciing dwoc
coi la gidi phdp m&i trng dung vao sdan xudt hat sen twoi & Viét Nam, gép phan ning cao chdt hrong
va giam gid thanh san pham.

Tw khéa: Hat sen; Cdy sen; Vo lua;, Nang sudt; Hiéu sudt.
ABSTRACT

Currently, items such as lotus seeds, coffee, and cocoa are all key agricultural commodities
that are exported to foreign markets in increasing quantities. In order to meet the increasing
demand of the market, the organization of production to improve the quality of fresh lotus seed
products is interested in research by many scientists. In this paper, the authors present the results of
research, fabrication and testing of the fresh lotus seed silk peeling unit on the fresh lotus seed hard
shelling machine, the results show that the lotus seed silk peeler works effectively. Effective and the
average weight of lotus seeds in each experimental group was damaged low. At the same time, this
is also considered a new solution applied to fresh lotus seed production in Vietnam, contributing to
improving quality and reducing product costs.
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1. PAT VAN PE

Sen 1a mot loai cdy trong xuét hién tir
rat 1au doi. Hién nay, sen da c6 mit ¢ nhiéu
quéc gia trén thé giéi. Dién tich trong sen &
Viét Nam chu yéu tap trung ¢ ving dong bang
Séng Ciru Long nhu céc tinh Pong Thap, Vinh
Long, Tra Vinh, Can Tho... Vi sen la loai thuc
vat thay sinh 1au ndm va d& trong nén c6 thé
phat trién trén vung dat nhidm phén, tan dung
duoc phén dién tich ao, hd ¢6 thé tréng sen voi
nudi c4, thu nhap tir viéc trong sen c6 thé gap
2 1an trong lga [1]. Diéu tha vi 1a tit ca cac bod
phan cia cdy sen déu dugc sir dung lam thude
thao dugc thuoc nhom an than theo danh muc
cac vi thube. Pic biét 1a hat sen duoc dung nhu
mot loai thirc an nhu nu ché, ndu canh, lam
keo, mut... Ngoai ra, hat sen con dung dé 1am
thudc chita nhiéu bénh nhu ¢t non, cit con co
giat, mat ngt, dau tim... Chinh vi vay, van dé
dit ra 13 1am thé nao dé ning cao hon nita gia
tri kinh té ciing nhu chat lugng cic san pham
tor bd phan cua cay sen, trong do hat sen duoc
dat lén hang dau. Bé dat dugc diéu nay, ngoai
viéc chon cac giéng sen co chat luong cao thi
cac nha san xuét ciing can phai quan tim dau
tu cong ngh¢, dé dua san pham dén ngudi tiéu
dung khong nhiing ¢ thi truong trong nudc ma
con xuat khau di cac nude trén thé giéi. Trong
bai bdo nay, nhom tac gia di sau vao vi¢c tinh
toan thiét ké bo phan boc vo lya hat sen tuoi sau
khi da dugc bdec vé cling trén may boc vé cliing
hat sen tuwoi nham nang cao hiéu suat boc vo lya
hat sen tuoi.

2. CO SO TINH TOAN THIET KE
a. Ciu tao hat sen tuoi
Sen 1a san pham canh tic ctia ving triing

v6i 3 nhém chinh: Sen trong lay hoa, sen trong
lay hat va sen trong lay cu. Trong do, sen trong

ldy hoa, san pham chinh 1a hoa sen va duoc
thu hoach & dang hoa cung cap cho nhu cau thi
truong trang tri trong nudc, véi loai sen nay,
hoa sen to dep nhung c6 rat it hat va khong cho
ci. Sen trong ldy cu 1a loai sen duoc trong dé
thu hoach 14y cu sen 1a chinh, loai sen nay tuy
¢ hoa nhung rat it hoa, hoa sen nho. Loai sen
thir 3 1a sen trong 1ay hat, day 14 loai sen truyén
thdng ctia Viét Nam vira c6 bong hoa dep, vira
cho thu hoach hat. Vi giéng sen nay, hoa sen
c6 dai sen 16n va lugng hat nhiéu. Hat sen tuoi
duoc tach tir dai sen (Hinh 1), thu hoach khi du
21 — 25 ngay tudi.

Hat sen tuoi sau khi tach tir dai sen co
céu tao gom 4 16p (Hinh 2). Lop ngoai cling
ctia hat sen 13 16p vo cimg c6 chiéu day ¢& xap
xi 1 mm. Bén trong 16p vo cung 1a 16p vo lua
bao boc xung quanh nhan sen. Lép vé lya co
chiéu day khoang 0,2 mm. Bén trong 16p vo lua
la nhan hat sen va trong 161 gitta cua nhan hat
sen la tam sen.

Hinh 1. Pai sen va hat sen tuoi

/// 1 17& Cfﬂlg
I’, K} Volua

3. Nhin hat sen

4 Tim sen

Hinh 2. Céu tao cdc l6p cua hat sen tuoi
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Két qua khao sat kich thudc va trong lugng trung binh cta hat sen tuoi theo do tudi duoc thé
hién trong Bang 1.

Bdng 1. Kich thude va khoi heong trung binh ciia hat sen twoi theo do tuéi [1]

Ngay tudi 10 13 15 17 19 21 23 25

Puong kinh guong sen

67,57 | 72,06 | 8559 | 86,92 | 87,96 | 91,2 | 93,12 | 101,77
(mm)

Duong kinh hat sen (mm) | 11,60 | 13,25 | 16,05 16,3 16,4 16,19 | 16,19 | 15,75

Chiéu dai hat sen (mm) 19,64 | 20,75 22,2 22,64 23,10 | 22,81 | 22,24 | 21,99

Khdi lwong guong sen (g) | 38,74 | 52,59 | 77,70 81,51 88,36 87,02 | 68,79 | 85,29

Khdi lwong trung binh hat

) 1,17 1,79 2,76 2,77 2,95 3,05 2,74 2,57
sen con vo (g)

Khdi lwong trung binh hat

. 0,38 0,89 1,47 1,53 1,69 1,76 1,49 1,409
sen boc vo (g)

Theo két qua nghién ctru [1], hat sen &
thoi diém thu hoach thuong c6 dang hinh trai
xoan v&i chiéu dai trung binh tir 22 — 23,1 mm
va duong kinh trung binh la 15,75 — 16,2 mm.
Khéi luong trung binh hat sen sau khi boc vo
khoang 1,5 g/hat.

b. Phuong an tach vé lua hat sen twoi

Hat sen tuoi sau khi boc 16p vo cung,

16p vo lya bén trong kha mém, bam dinh trén Hinh 3. Béc va 16t vé lua hat sen tiwoi thii céng
bé mat nhan hat sen. Vi phuong phap truyén
thong, nguoi ta dung dao mtii nhon hoac mong bé nang cao nang suat va chat lugng

tay dé cao boc rach 16p vo lya va tach ching ra hat sen tuoi sau thu hoach, phuc vu cho cac
khoi nhan hat sen (Hinh 3). V&1 phuong phéap lang nghé trong sen, viéc thiét k&, ché tao may
nay cho nang suat boc thap [2]. boc vo lua hat sen tu dong 1a can thiét.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
ISV TAP CHI CO KHI VIET NAM, S6 295, thang 10 nim 2022
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CU’U - TRAO BOI

3. PHUONG AN THIET KE
3.1. Nguyén ly boc v6 lua hat sen

Vi dic diém vo lua cua hat sen tuoi
la mong, mém va duge bam sat vao nhén hat,
két hop v6i viée phan tich phuong phap boc vo
lua hat sen truyén thong cho thay c6 thé diung
phuong phap cha sat dé boc 16p vo lua hat sen
thong qua mot bé mit c6 do nham nhat dinh
ma khong can phai dung t6i mili dao nhon hay
mong tay [3].

3.2. Xdy dung md hinh thiét ké
T nguyén 1y boc vé lua hat sen tuoi, co

thé xdy dung mé hinh bd phan béc vo lua hat
sen twoi nhu so dd Hinh 4.

Phién ty boc vo lua

_—
Chiéu chuyén dong cua bang tii

Hinh 4. So' d6 nguyén 1y béc vo lua hat sen twoi

Nguyén ly hoat dong cua bo phan boc
vO lua hat sen tuoi: sau khi hat sen tuoi duoc
boc hét 16p vo cimg, s& tiép tuc chuyén dong
13n theo bang tai vao hai thanh dan huéng hinh
phéu dé dua nhan hat sen tuoi di vao phién ty
da duoc c¢6 dinh. B& mat cua phién ty duoc ché
tao theo hinh mang cong c6 tao nham phu hop
vo1 duong sinh cua nhan hat sen. Khi nhan hat
sen chuyén dong lan trong long mang ctia phién
ty, cac nham trén bé mit phién ty sé cao xude
va lam rach 16p vé lua boc trén bé mat hat sen
tranh lam xude bé mit nhan hat sen. Déng thoi,
doc theo bang tai st dung cac voi nudc phun
v6i ap suét du cao dé rira sach va c6 tac dung
day cac vo lua da bi cit bai d6 nham cua phién
ty tach ra khoi hat sen. Nhan hat sen tiép tuc

chuyén dong lan vé phia cudi bang tai va dugc
dua vao mang chtra san pham.

Dbé ¢6 thé boc lién tuc vo lua cia céc
nhan hat sen c¢o kich thudc khac nhau, mot hé
thong 10 xo duoc thiét ké & phia dudi bang tai
nhu Hinh 5 d tao du luc day hop 1y ciia bing
tai 1én nhan hat sen dé tiép xtic véi phién ty.

Hinh 5. Cum tam do bang tai tao lyc dcfy lén
hat sen

Chiéu dai cua tim dém d& bang tai can
dam bao dé hat sen lan hét chu vi nhung ciing
phai linh hoat dé thay d6i khe ho giita bang tai
va phién ty khi nhan sen c6 kich thudc khac
nhau. Thong thuong, cac nhan hat sen c6 duong
kinh nhé hon 20 mm, do d¢ ta chon chiéu dai
ctia tim d& bang tai khoang 120 mm. Pay ciing
chinh 1a khoang cach tbi thiéu giita cdc nhan
hat sen khi lan trén bang tai.

3.3. Phwong phap ché tao

Trén co s6 tinh toan thiét ké cac bod
phan boc vo lua hat sen tuoi, tir cac ban vé thiét
ké chi tiét va ban vé lép, viéc ché tao cac bod
phan dugc thuc hi¢n theo tiéu chuén ché tao
may co khi tir khau lya chon vt li€u, cong cu
ché tao... Tt ca cac chi tiét ctia bd phan boc vo
lua hat sen tuoi dugc ché tao tai Vién Khoa hoc

Cong nghé Co khi, Tu dong hoa va Moi truong. &
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Céc chi tiét nhu 2 thanh dan hudng, phién ty
va mang thu gom dugc ché tao tir thép inox
SUS304 nham dam bao an toan vé sinh thuc
pham.

4. THU NGHIEM BOC VO LUA HAT SEN
TUOI

4.1. M6 hinh thwe nghiém

Pé danh gia hiéu suét cua thiét bi boc
vo lua hat sen tuoi da duoc thiét ké va ché tao,
dong thoi thong qua qua trinh thyc nghiém dé
Iira chon cac thong s6 phu hop nhiam hoan thién
thiét bi tién toi san xuat va thuong mai hoa [4].
Qua trinh lam thur nghiém dugc chia thanh 3
nhom, v6i mdi 1an thi nghiém lya chon ngﬁu
nhién 10 kg nhan hat sen tuoi, trong thoi gian
5 phut trén co so cac thong s diéu chinh cta

ap suat phun nudc thay ddi lan luogt tir 8, 9, 10
MPa, goc nghiéng ctia voi phun ciing dugc thay
d6i lan luot tir 15°, 30°, 45°. Tién hanh phan bd
cac muc gia tri thong s6 dé duoc mo hinh thuc
nghiém nham xéc dinh hiéu suét béc vo lua hat
sen tuoi nhu trong Bang 2.

Phuong phép xic dinh hiéu suat cia
bd phan bdc v lua hat sen tuoi dugce tinh theo

cong thire [5]:

My —Mlg

Hiéu suit boc vo (%) = .100
Trong do:
m, la khéi luong nhan hat sen trudc boc
vO lya (kg);
m, 1a khdi lugng nhan hat sen bi hong (kg).

Bdng 2. Két qua thir nghiém béc vo hat sen twoi

Nhém thir Ap suét, (iéc rtghiéng Khéi lu’(.rng,nhﬁ,n Khéi lqu’n.g nﬂhﬁn H}éu suét béc
nghiém phun nwéc | cua VOIA phun | hat s?n truwdce boc | hat sen bi hong | vo lua.hat sen
(MPa) (do) v6 lua (kg) (kg) tuoi (%)

8 15 10 1,54 84,6

1 8 30 10 1,05 89,5

8 45 10 1,34 86,6

9 15 10 1,27 87,3

2 9 30 10 0,78 92,2

9 45 10 0,96 90,4

10 15 10 1,13 88,7

3 10 30 10 0,92 90,8

10 45 10 1,03 89,7
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Tir Bang 2 cho thdy, két qua thyc
nghi¢m bd phan bdc vo lua trén may boc
vo hat sen tuoi cho ty 1€ hat bi hong c6 xu
huéng giam. Tuy nhién, hiéu suat c6 xu
huéng ting khi ting cac thong s6 dén mot
gia tri nhat dinh va khi cac thong s nay
tiép tuc tang thi hiéu suit lai c6 xu hudng
giam, cu thé 1a: & nhom thuc nghiém tha
1, v6i thong s ap suit phun nudc P = 8
MPa, khi luong trung binh nhan hat sen
bi hong 1,31 kg, tuong tmg véi ty 1€ nhan
hat sen bi hu hong 13 13,1 %, hiéu suit boc
trung binh H = 86,9 %; nhom thuc nghiém
thir 2, v6i thong sé ap suat phun nudc P =
9 MPa, khéi luong trung binh nhan hat sen
bi hong 1,0 kg, tuong Gng véi ty 1€ nhan
hat sen bi hu hong 13 10 %, hiéu suat boc
H = 90 %; nhom thyc nghiém tha 3, véi
thong s ap sut phun nuéc P = 10 MPa,
khdi lwong trung binh nhan hat sen bi hu
hong 1,03 kg, twrong ing véi ty 1€ nhan hat
sen bi hu hong 1a 10,3 %, hiéu suit boc
trung binh H = 89,7 %. Piéu d6 chimg to
rang, viéc diéu chinh cac thong sé gan t6i
vung toi uu va da cho két qua dap tng vai
mong doi ciia ndng dan va nha san xuét.

4.2. Phén tich cic yéu t6 znh hwong dén
hi¢u qua boc vo lua hat sen twoi

Pé phan tich anh huéng cua cac
thong s6 lam viéc cua bd phéan boc vo lya
hat sen tuoi, nhom tac gia da biéu dién
trén d6 thi 2D va 3D.

Tt Hinh 6 cho thdy d6 thi 1a mot
duong cong ¢ cuc tri khi ap sudt bang 9
MPa va goc nghiéng cta voi phun bang
35 d9, dd thi da biéu dién mdi quan hé
giita goc nghiéng ctia voi phun va ap sut
phun nuéc dén hiéu suit boc vo lya hat
sen tuoi.

Hinh 6. Hiéu sudt béc vé lua hat sen tuoi

Két qua nghién ctru cho thay, khi thay doi goc
voi phun tr 15 - 30 d9, hi¢u suit boc ¢ xu hudng
tang, nhung khi tiép tuc ting goc voi phun 1én 45 4o
thi hiéu suit boc lai c6 xu hudng giam, diéu nay co
thé giai thich nhu sau. Do hat sen c6 chuyén dong
quay va cau tao hinh trai xoan trong khi goc ctia voi
phun nghiéng 15° va 30° so véi bang tai, s€ hop voi
bé mit caa hat sen mot goc khoang 30° - 60°, day
1a goc 1y twong dé thuc hién phuong phap cha sat.
Dong thoi, ap suit nudc cao trong voi phun s& thuc
hién cha sat dé dang day cac manh nho ctia vo lua ra
khoi bé mat cua hat sen tuoi, diéu nay hoan toan phu
hop v6i nghién ciru & muc 2 “phwong an thiét ké”.
Tuy nhién, khi tang gdc phun 1€n 45° so véi bang tai,
lac nay goc clia voi phun hop véi bé mit ctia hat sen
mot goc = 90°, nén s€ kho khan trong vi¢c cha sat 16p
vo lua ra khoi hat sen, dan dén hiéu suit kém.

5. KET LUAN

B0 phan boc vo lya hat sen tuoi da dugc thiét
ké ché tao va lip dit trén may boc vo cung hat sen
tuoi, sau d6 dugc tién hanh chay thir nghiém. Trong
qua trinh van hanh, thiét bi da chay lién tuc va 6n
dinh.

Da xay dung dugc mo hinh thuc nghiém va
khdo sat anh hudng cua su tuong tac gilra cac thong
s6 1am viéc nhu goc voi phun (o) va ap suat phun
nude (P). Két qua cho thiy, hiéu suat boc 16n nhat
dat H =90 % va ty 1¢ hat bi hu hong nho nhat 10 %
khi cac thong s lam viéc nhu goc voi phun o = 30°
va ap suit phun nuéc P =9 MPa.
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Két qua nghién ctru cling c6 thé lam tai
liéu tham khao cho cédc nha san xuat va dap ting
yéu cau cua ngudi trong sen.
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