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TOM TAT

Trén thé gidi da cé nhiéu nghién ciu Vé sen va cdc san pham tiv sen dé lam thiec pham, lam
thuéc hay cdy canh... Tuy nhién, do dzeu kién dia hinh, moi truong khac nhau nén viéc chon cac giong
sen ciing khdc nhau. Thém nita xudt phdt tir muc dich tiéu dimg khéc nhau nén dién tich trong ciing
khdc nhau. Cho dén nay, chuwa cé so liéu thong ké vé dién tich trong sen trén thé gici. O Viét Nam dé
hinh thanh dwoc mdt nganh nghé méi can xdc dinh hién trang tiém ndng phat trién, dy bdo xu huéng
thi hiéu cua khéach hang, quy hoach ving nguyen lieu. Cac san pham tir hat sen da dwoc nhiéu nu"oc
trén thé gidi wa chugng. Pé ddp g nhu cdu tiéu thy ngay cang cao, viéc 16 chike ndng cao ndng sudt
béc vé ciing, vo lua hat sen twoi la yéu cau cdp thiét. Trong nghzen cteu nay, nhom tac gia tap trung
nghién ciru thiét ké, ché tao thiét bi béc vo cing hat sen twoi trong & Viét Nam nham ddp iing nhu cau
cuia thi trong theo hwéng ndng cao nang sudt va dam bao chdt lrong cia hat sen twoi.

Tw khéa: Hat sen twoi; Vo cung, Boc vo; Vo lua;, Hoa sen.
ABSTRACT

In the world, there have been many studies on lotus and lotus products for food, medicine
or ornamental plants... However, due to different topographical and environmental conditions,
the selection of lotus varieties is also different. In addition, stemming from different purposes of
consumption, the planting area is also different. So far, there are no statistics on the lotus growing
area in the world. In Vietnam, in order to form a new industry, it is necessary to determine the
current status of development potential, forecast trends in customer tastes, and plan raw material
areas. Products from lotus seeds have been favored by many countries around the world. In order to
meet the increasing demand for consumption, the organization to improve the production of peeled
and fresh lotus seeds is an urgent requirement. In this study, the authors focus on researching,
designing and manufacturing a device for hard shelling fresh lotus seeds grown in Vietnam in order
to meet the needs of the market in the direction of improving productivity and ensuring the quality
of the seeds fresh lotus.

Keywords: Fresh lotus seeds; Hard shell; Peeled; Silk shell; Lotus flower.
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1. PAT VAN PE

Cay sen la loai cay thuy sinh da nién
duoc trong nhiéu noi trén thé gidi, dic biét 1a
An D9, Trung Quéc, Nhat Ban, Han Qudc, cac
nude Dong Nam A, Nga va mot sd nude chiu
Phi. Ngoai chirc ning 1am thyc pham, diéu thi
vi 12 tAt ca cac bd phén cua cay sen déu dugce st
dung lam thudc thao duge thudc nhom an than
theo danh muc vi thudc, sen cling duogc tréng o
chau Au va chau My nhung véi muc dich trang
tri hon 1a thuc pham.

Sen dugc trong khip Trung Québc,
dic biét ¢ nhitng tinh c6 nhiéu ao, hd, kénh,
rach. Dién tich trong sen cia Trung Qudc trén
140.000 ha, ning suat sen binh quan 22,5 tan
cu/nam, voi san lugng trén 3 tri¢u tAn ct/nam,
tir nhitng nam 1990 (Liu, 1994). M6t s6 nudc
nhu Han Qudc, Nhat Ban, Pai Loan, Uc ciing
san xuét hat sen va cu sen. Tuy nhién, dién tich
va san luong thap nén phai nhap tir Trung Qudc
gi4 hat sen tai Hong Kong tir 1,5 — 2 USD/kg.

Hién nay, trén thé gi6i hat sen rat duoc
wa chudng, nhu cau tiéu thu hat sen ngay cang
cao, san lugng tiéu thu hang ndm dao dong
trong khoang 20 — 30 nghin tin. Piéu nay cho
théy néu Viét Nam td chirc san xuit, ché bién
va xuét khau tot cac san phan tir sen, co thé
dem lai nguén ngoai t& cao cho dat nudc. O
Viét Nam cay sen dugc tréng tr Bic vao Nam,
dic biét 1a Dong Thap véi dién tich khoang gan
4000 ha va tai day ciing dugc coi la xr s¢ cua
cay sen. Hién nay, viéc boc vo cung hat sen
tuoi gan nhu bang cac thiét bi thu cong hoic
bang tay nén ning suat thap, san luong chua
cao. Cling c6 vai co s¢ san xuét da nhap thiét bi
boc vo hat sen tir Trung Qudc nhung céc thiét
bi nay hoat dong chua 6n dinh hay hdéng hoc,
do d6 ning suét chua cao.

T nhitng van dé néu trén, viéc nghién
ctru thiét ké ché tao thiét bi boc vo cung hat sen
tuoi 1a can thiét, dang hudng, c6 ¥ nghia khoa
hoc va thuc tién.

2. CO SO TINH TOAN THIET KE
a. Céu tao va kich thuéc hat sen twoi

Sen 1a san pham canh tic ciia ving
triing voi 3 nhoém chinh: Sen trong 14y hoa, sen
trong 1dy hat va sen trong iy cu. Trong dé sen
trong 1dy hoa, c6 san pham chinh 13 hoa sen
va dugc thu hoach ¢ dang hoa cung cap cho
nhu cau thi trudng trang tri trong nudc va xuit
khau. V¢i loai sen ndy, hoa sen to dep nhung c6
rat it hat va khong cho cii. Sen trong lay cu 14
loai sen duoc tréng dé thu hoach léy cu sen la
chinh, loai sen nay tuy c6 hoa nhung rat it hoa,
hoa sen nho. Loai sen thir ba 1a sen trong iy
hat, day 1a loai sen truyén théng cua Viét Nam
vira c6 bong sen dep, vira cho thu hoach hat.
Vi gidng sen nay, hoa sen co dai sen 16n va
lwong hat nhiéu.

Hat sen tuoi dugc tach tir dai sen cua
bong sen (Hinh 1) thu hoach khi da 21 + 25
ngay tudi.

Hinh 1. Pai sen va hat sen tuoi
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Hinh 2. Cdu tao cdc lop cua hat sen tuoi

Hat sen tuoi sau khi tach tir dai sen co
ciu tao gém 4 16p (Hinh 2). Lép ngoai cing
ctia hat sen 13 16p vo cting c6 chiéu day c& xéap
xi Imm. Bén trong 16p vo cling 1a 16p vo lua
bao boc xung quanh hat sen. Lép vo lua co
chiéu day c& 0,2 mm. Bén trong 16p vo lua 1a
phan hat sen va trong 15i giita hat sen 1 tim
sen. Theo két qua nghién ctu [1], hat sen &
thoi diém thu hoach thudng c6 dang hat dai voi
chiéu dai trung binh tir 22 — 23,1 mm va duong
kinh hat trung binh 1a: 15,75 — 16,2mm. Khéi
luong hat sen chua boc vé khoang 3,05 g/hat.

b. Phwong phap bdéc vé hat sen thi cong
bang tay

Hat sen sau khi tach ra khoi dai sen, hat
sen c6 thé duoc xtr Iy boc tach vo cimg, vo lua
va tam sen ngay (hat sen tuoi) hodc ciing ¢ thé
phoi kho va bao quan hat sen kho (van con 16p
vO cung).

Vi hat sen tuoti, 16p vo cliing ctia hat sen
c6 d6 bén kha cao, tron va ctimg. Theo phuong
phap thii cong truyén thdng, vo sen twoi duoc
boc ra khoi hat sen bang cach dung dao nhon
cit mot rinh vong quanh hat sen véi chiéu sau
vira da dé cham t6i 16p vo lua cua hat sen, sau
d6 dung miii dao dé tach vo cung cua hat sen
theo vét cat di tao thanh tir trudc d6 (Hinh 3).
Vé6i phuong phép nay, ning sut tach vo thip,

chat luong hat sen phy thudc rat nhiéu vao tay
nghé cua nguoi boc, néu vét cit sau hon chiéu
day 16p vo cing s& 1am hu hai cho phan hat sen
phia bén trong.

I

Hinh 3. Boc vo cing hat sen twoi thii cong bang dao

Dé ning cao ning suit va chat luong
hat sen tuoi sau thu hoach, can thiét k&, ché tao
thiét bi boc vé clirng hat sen.

3. LUA CHON PHUONG AN THIET KE

bé boc duge vo cung hat sen tuoi mot
cach ty dong, hat sen phai dugc lya chon dat
tiéu chuan hinh dang, kich thudc. Pong thoi,
cling ding mot ludi dao cit mot vong xung
quanh hat sen twong tu nhu khi bdéc thua cong.
Tuy nhién, dao dugc gén trén thiét bi va co thé
diéu chinh duoc chiéu sau vét cit sao cho vira
bang v6i chidu sau ciia 16p vo clmg, tranh cat
vao than hat sen. So d6 nguyén 1y cit ranh xung
quanh vo hat sen duogc biéu dién trén Hinh 4.

e

| —Dao cit
Y Vé cimg hat sen tuoi
L&i hat se Vé lya hat sen tuori
5 LY
Bang t&r/f

Hinh 4. So d6 nguyén Iy cat ranh xung quanh vo
cung hat sen tuoi

——
Chiéu chuyén déng cia bang tai

Pé c6 thé cit du mot vong ddi véi vo
cung cua hat sen, chiéu dai ludi dao can phai
16n hon chu vi ctia hat sen. Dong thoi, phai dam
bao hat sen ludn tiép xtc v6i ludi dao trong
vung cit va khong xdy ra hién tuong truot
tuong dbi gitta dao vai hat sen.
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Dé dap tmg dugc yéu cau nay, ludi dao
va bang tai duoc bé tri nhu Hinh 5. Trong do,
& khu vuc 1udi cat, hat sen s& duoc ép nguoc tir
dudi 1én trén boi cac 10 xo dat phia dudi bang
tai, giap cho hat sen sé ty vao bé mat da duogc
tao nham cua gia do dao, lam tang kha ndng ma
sat gitra hat sen voi gia do dao cling nhu giup
hat sen lan déu trén bang tai ma khong xay ra
hién tuong trugt trong khu vuc cit.

Hinh 5. Khu vuc cdt vo cung hat sen tuoi

Sau khi qua khu vuc cit, hat sen tiép
tuc dugc ép ty lén clt chan phia trén bdi cac
10 xo0 dit phia dudi clia bang tai, dong thoi hat
sen duoc truyén chuyén dong lin boi bang tai
chuyén dong phia dudi tao ra su cha sat ddi voi
16p vo cling ctia hat sen va lam cho 16p vo cung
bi tach roi ra khoi hat sen giéng nhu khi boc
béng tay.

Dé hd tro cho qua trinh cit va boc tach
16p vo cig, dong thoi c6 thé 1am sach cac vun
ctia 16p vo cung tao thanh do qua trinh cit dit
vo, mot sd voi nude phun v61 ap luc cao duogc
bd tri doc theo bang tai va cit chin hat sen,
nham lam sach nhwa trong qué trinh cét va tach
vo cing hat sen. Cac vd cung sau khi dugc tach
ra khoi hat sen s& dugc diy vao khay thu gom

dugc bo tri ¢ hai bén bang tai, phan con lai cua
hat sen tiép tuc lan va dugc dan vao mang thu
gom & cudi bang tai.

Céc hat sen thuong c6 kich thudc khac
nhau, do d6 trong qué trinh boc tach vo s&
khong boc hét dugce vo néu khoang cach gitra 2
hat sen qua nho hay hai hat sen qua gan nhau.
Vi vy, dé dam bao hiéu qua cta qua trinh boc
tach, cac hat sen can phai dugc cip vao bang tai
theo tirng hat mot theo hé¢ théng cép li¢u riéng,
phéu cap lidu vao bang tai dugc thiét ké theo
bién dang dac biét dé dam bao hat sen duogc
cip vao theo mot dong chay don ma khong co
truong hop 2 hat sen di vao bang tai cung mot
luc (Hinh 6).

Cum cam diéu khién cép hat sen duoc
lién dong vé6i puly dai dan dong dé tach roi
tung hat, xem hinh 7.

Hinh 6. Hinh dang phéu cdp hat sen vao mdy

L.

Hinh 7. So dé két cau cum diéu khién cd’p hat sen
twoi vao bang tai
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Tur duong kinh banh dai, van toc biang
tai dugc xac dinh theo cong thic [1]:

po_T dn, 314.160.268
Y7 60000 60000

=0,22m/s = 220mm/s (1)

Trong do: V, : Van toc bang tai;
d: Puong kinh banh dai;
n: Toc d§ quay cua banh dai.

bé dat duge nang suat N = 33.000 hat/
gio (100 kg/h), can phai tinh chon s diy boc

tach hat sen cua bang tai.

Trong thoi gian 1 gio bang tai di chuyén
duoc quang duong la:

Sk = Vet = 220.3600 = 729.000 mm  (2)
+Néu chon 1 diy trén bang tai thi quing

duong di chuyén thuc té cia bang tai can dé

boc hét 33.000 hat/gid 1a:

SZ. = N.L = 33000.120 = 396.000 mm (3)

+ Vay s6 diy can bo trf 1a:

S _ 3960000 _

S, 792000

5 day )

Tir két qua tinh toan (4) so do két cau
may boc vé cung hat sen tuoi dugc thé hi¢n
nhu hinh 8.

I 1

Hinh 8. So do két cau thiét bi béc vé cung hat sen tuoi

4. PHUONG PHAP CHE TAO

Trén co s6 tinh toan thiét ké cac bo
phan ciia may tir cac ban vé thiét ké chi tiét va
ban vé lép, viéc ché tao cac bd phan cia may
nhu cép liéu, dao cat, khung mdy, mang thu
gom VO va san phém duoc thuc hién theo tiéu
chuén ché tao may co khi tir khau Iya chon vat
li¢u, cong cu ché tao... Tat ca cac bod phan co
khi cua thiét bi duoc ché tao tai Vién Khoa hoc
Cong nghé¢ Co khi Ty dong hoa va Moi truong.
Céc bg phan nhu b phan cép liéu, bg phan cat,
mang thu gom vo va san pham dugc ché tao
bang inox SUS304 day 2 mm theo tiéu chuan
quéc gia Viét Nam (TCVN). Khung may duoc
ché tao bang thép vudng ma k&m SS400 kich
thude 50 x 50 mm.

5. CAC THONG SO CUA THIET BI SU
DUNG PE BOC TACH VO CUNG HAT
SEN TUOI

DPé danh gia hiéu suit cua thiét bi boc
vo cung hat sen tuoi da duoc thiét ké va ché
tao, dong thoi thong qua qua trinh thuc nghiém
dé Iya chon cac thong sd phi hop nham hoan
thién thiét bi tién toi san xuat va thuong mai
hoa. Qua trinh thye nghiém dugc thyc hién trén
co s6 cac thong sb diéu chinh gom toc do cua
bang tai va toc do quay ctia puly. Phuong phap
xéac dinh hiéu suat cua thiét bi boc vo cling hat
sen dugc tinh theo cong thirc [2]:

Hiéu suét boc vé (%) = ? 100
i

Trong do:

-m:la khéi luong hat sen trude boc vo
ciing (kg); ,

- m,: la khoi lugng hat sen con sot lai
sau qua trinh boc vo cung (kg).
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6. KET QUA VA THAO LUAN

Dé tién hanh thir nghiém boc vo cimg
hat sen tuoi, c6 thé khao sat toc do ctia bang tai
& 3 gia tri 200, 220, 240 (mmV/s); toc do quay
cua puly 24, 26, 28 (vong/phut); trong thoi gian
¢ dinh 5 phat. Khéi luong san pham dat yéu
cau tuong tmg 13 9, 10, 11 (kg), theo d6 hiéu
sudt boc dat duoc 1a 83, 92, 87,5 (%).

Tir két qua néu trén cho thiy véi toc do
clia bang tai bang 200 (mm/s) va toc do quay
cia banh dai bang 24 (vong/phut), hiéu suat
ctia thiét bi dat 83 %. Véi téc do cua bang tai
bang 220 (mm/s) va toc d6 quay cta banh dai
bfmg 26 (vong/phtt), hiéu suét cua thiét bi dat
92,0 % va vé6i toc do cua bang tai bang 240
(mm/s) va tbc do quay cua banh dai bang 28
(vong/phut), hiéu suat cua thiét bi dat 87,5 %.
Tuy nhién, néu tiép tuc ting toc do cta bang tai
va tbc do quay cua banh dai thi hiéu sut boc
vo hat sen ¢6 xu huéng giam. Didu nay co6 thé
giai thich nhu sau: khi ting toc do cua bang tai
s€ lam giam sy ma sat gitra hat sen va ctr chan
phia trén gay ra hién tugng hat sen bi truot, ludi
dao & phia trén khong cat hét chu vi cta hat sen,
dong thoi khi toc do quay cua puly ting s& lam
cho bo phan cip liéu hoat dong véi cong suat
16n hon, s lugng hat sen dugc cép vao bang tai
nhanh hon, khoang cach giita cac hat gan hon,
dan t¢i khoang cach giira biang tai va dao khong
déu lam cho vét xé ranh cta dao trén vo hat sen
khong déu (c6 thé chua cat hét hodc chiéu sau
cit 16n hon vo) din dén chét luong san phdm
cling giam.

7. KET LUAN

Thiét bi boc vo cung hat sen hoat dong
v6i ndng suat on dinh va c6 hi€u suat lam viéc
cao. Két cau may gon nhe, ché tao don gian. Két
qua nghién ctru thiét ke, ché tao va thir nghiém

cho thay thiét bi c6 hiéu sudt boc vo cao nhat
khi tbc d6 cua bang tai bang 220 (mm/s) va toc
d6 quay ctia banh dai bang 26 (vong/phut), hiéu
sudt cua thiét bi dat 92,0 %. Tuy nhién, néu tiép
tuc tang toc do ctia bang tai va téc do quay cua
banh dai thi hiéu sudt boc vo ctng hat sen c6 xu
huéng giam, dong thoi do qua trinh cét 1én trén
vo climg khong déu dan t6i chat lugng cia san
pham ciing giam.

Lo1i cam on:

Két qua nghién ctru 14 san pham cua dé
tai doc lap cap Qudc gia s6 47/20-DTDL-CNN.
Nhom tac gid xin chan thanh cam on B6 Khoa
hoc va Cong nghé di tao diéu kién trong qua
trinh nghién ctru. <
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