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Tém tit - Nghién ctru trinh bay phuong phap phan loai phin vo6
va phin com hat sen tuoi sau khi tach vo bang cach str dung hai
bd phan phan loai: (1) B phan phan loai kiéu mang c6 tao rung
dong va (2) bd phan phan loai ding hai rulo quay nguoc chidu.
Dé danh gi tinh kha thi ciia phuong phap, mé hinh thi nghiém
(1) dang méang va (2) st dung hai rulo da dwoc ché tao va tién
hanh thi nghiém. Két qua cho thay: (1) B phan phan loai kiéu
mang c6 thé phan loai dat ti 18 khoang 85% twong tmg véi goc
nghiéng cua méang 13 15° va tbc d6 quay cua bd phan rung
n = 2972 vong/phut; (2) Bo phan phan loai dung hai rulo dat ti
1¢ 100% mién 13 hat sen khéng roi khéi hai rulo. Hai bd phan
phan loai nay duoc méc ndi tiép nhau dé c¢6 thé phan loai hiéu
qua phin com va phin vo hat sen. Nang sut phéan loai chung
dat hon 15 kg/h.

Tir khoa - Hat sen; hat sen tuoi; may phan loai; may tach vo

1. bit van dé

Hat sen tuoi 1a mét loai thuc phém v6i ham lugng dinh
dudng cao bao gém: Tinh bot, duong, cac chét béo, dam,
canxi, photpho va sit [1], [2]. O Viét Nam, ving sen
nguyén lidu c¢6 dién tich rong va tap trung & cac tinh Dng
Théap, Hau Giang va mot s6 tinh & khu vuc Déng Béng
Séng Ctru Long. Céc san pham dugc ché bién tir hat sen
tuoi nhu: hat sen sa‘iy, hat sen tuoi, ché hat sen, sita hat sen,
hodc 1am nhén cua cac loai banh. Piéu nay cho thiy nhu
cau 16n trong viéc ché bién hat sen tuoi nguyén liéu.

Mt khac, van dé con ton tai la viéc co gidi hoa trong
khau san xuét hat sen twoi nguyén liu, nhat 1a khau boc vo
hat sen hién nay gin nhu hoan toan thi cong. Do d6, nang
suét ciia viéc ché bién hat sen tuoi nguyén liéu van con thap
va d6 1a nguyén nhan lam tang gia thanh hat sen nguyén
li¢u. T @6, &p dung co khi hoa va ty dong hoa vao khau
ché bién hat sen nguyén liéu Ia that sy can thiét.

Hién nay, cac co s& ché bién hat sen tuoi nguyén lidu c6
sir dung may tach vo hat sen dugc nhap khau tir Trung Quoc
[3]. Tuy nhién, thiét bi nay con ton tai nhiéu khuyet diém
nhu: Ning suét chua cao, ti 16 thanh pharn thép, can chinh
maéy phtrc tap va dic biét 1a khong c6 ché d6 hau mii ciing
nhu bao hanh, huéng dan sir dung [4]. Trong khi d6, may
tach vo hat sen trong nudc chua co san phdm thuong mai
hoa nao ma chii yéu la dang trong giai doan nghién ciu.
Nghién ciru tir thuc té nhom tac gia da d& xuit may ché bién

Abstract - The present study presents the method of classifying the
shell and the rice parts of fresh lotus after shelling by using two
classifiers: (1) The vibrating trough classifier and (2) the classifier
using two rollers that rotate in opposite directions. To evaluate the
feasibility of the classification principle, experimental models
(1) the trough classifier and (2) the two-roller classifier was
fabricated and tested. The results show that: (1) The trough
classifier can classify at about 85%, corresponding to the inclined
angle of the trough of 15° and the rotation speed of the vibrating
part n = 2972 rpm; (2) The two-roller classifier achieves 100% as
long as the rice parts and seeds of lotus do not fall off the two
rollers. These two classifiers are connected in series so that the rice
and the seed parts of the fresh lotus can be effectively classified.
The general classifying capacity is more than 15 kg/h.
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hat sen tuoi bao gdm 5 bd phan thuc hién cac chirc nang khac
nhau: (1) Cit vo hat sen; (2) Tach vo hat sen; (3) Phan loai
phén vo va phan com hat sen; (4) Lot vo lua va (5) lay tim
sen. Nhom tac gia di nghién ciru thanh cong (1) bd phan cit
v0 hat sen [5] va (2) bo phén tach vo hat sen [6]; (3) BO phan
phén loai phan com va phan vo hat sen s& dugc trinh bay
trong nghién ciru nay. Cu thé, nghién ctru hién tai s& dé xuat
phuong phap phan loai va danh gia phuong phap qua két qua
thi nghiém thu dLrorc tir mo hinh th1' nghiém.
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Hinh 1. San phim dau ra ciia bg phén tach vé [6].

Cu thé hon, Hinh 1 cho thdy, san pham dau ra ciia bo
phén tach vé hat sen [6] dugc chia thanh 3 loai: Loai 1 1a
hat sen chua tach vo thanh cong, Loai 2 1a hat sen da tach
vo thanh cong (phﬁn com hat sen) va Loai 3 1a vo hat sen;
ca 3 loai nay nam 13n 16n nhau. Loai 1 can duoc dua vé bd
phéan cit va tach dé cét va tach lai, Loai 3 12 phé phém va
Loai 2 s€ tiép tuc dugc 16t vé lya khi di vao bo phén 16t vo
lua. Do d6, nghién ctru ndy s& dé xuét va danh gia phuong
phap phén loai cua 3 loai néu trén.
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2. Két qua nghién ctru va khio sit
2.1. Ngoai nuwdc

Hién tai, cic nghién ciru di xuat ban lién quan dén méay
16t vé hat sen toi bao gém may tach vo va 16t vé lua cua
tac gia Xu Xieqing at el. [4], bo phan cét va tach vo hat sen
cua Zhu Hengyin at el. [7] va Jaturong Langkapin at el. [8]
va may 10t v lua hat sen cta Jaturong Langkapin at el. [9].

Pang chu y 1a nghién ctru cia Xu Xieqing at el. [4]
dugc san xuat va thwong mai héa [3] (Hinh 2); Tuy nhién,
may nay khong c6 bo phan phan loai ma sir dung bang tai
hep. Khi v6 hat sen dugc tach ra khoi hat s€ roi ra khoi
bing tai; Con phin com hat sen s& chay doc sudt bang tai.
Theo thiét ké nay thi kho c6 kha ning ting ning suit vi kho
bd tri thém cac bang tai dit song song.

Hinh 2. May tach vo hat sen [3]
2.2. Trong nuwoc

Nhém tac gia da xuat ban cac nghién ciru vé may cit vo
[5] va may tach vo hat sen [6]. Ngoai ra, cac nghién ctru khac
v€ may ché bién hat sen twoi nguyén liéu chi dimg lai & cac
dang dé tai [10]; Tuy nhién, chua thay nghién clru nao
nghién ctru vé may phan loai phan com va phan v hat sen.
2.3. Dic diém hat sen twoi
2.3.1. Kich thucc hat sen

Theo nhu yéu cau tir cac doanh nghiép ché bién hat sen
nguyén lidu, s6 ngay tudi hat sen duoc sir dung 1a tir 23 -
25 ngay. Theo nghién cuu trude do [11], hat sen 23 - 25
ngay tudi co kich thuge trung binh 1a 15,75 — 16,06 mm,
chiéu dai hat 14 21,99 — 22,24 mm. Tuy nhién, tuy theo mua
vu hodc ving mién ma kich thudc hat sen ¢ thé khac nhau.
Do d6, dé dat duoc két qua nghién ctru chinh xac, kich
thude hat sen st dung trong nghién ctru hién tai dugc do
lai va két qua duoc trinh bay trong Bang 1. Két qua liét ké
trong Bang 1 1a gia tri trung binh do tir 100 hat sen.

Bdng 1. Kich thuoc hat sen Logi 1 va Loai 2

Duong kinh|Duong kinh Chidu dai Khéi lwon
Loai 16n nhat nho nhat hat Lis m( ) g

Dimax (mm) | Dmin(mm) | (mm) g
Loai 1 15,4 14,3 20,7 2,5
Loai 2 12,9 11,8 16,4 1,5

2.3.2. Hinh ddng hat sen va ddc diém chuyén déng

a. Hinh dang Loai 1,2 va 3

Theo quan sat, ddc diém hinh dang 3 Loai néu trén
(Hinh 1) c6 thé phan chia thanh 2 ddc diém nhu Hinh 3.
Loai 1 va 2 ¢6 dic diém hinh dang gém hai dau 1a mot nia
khéi cau, phﬁn gitta xem nhu la khdi tru nga’in. Loai 1 va
Loai 2 ¢ dic diém hinh déng gidéng nhau nhung c6 kich
thudc khac nhau (Bang 1), sy khac nhau vé kich thuéc 1a
do d6 day cua vé. Loai 3, c6 hinh dang g6m mdt dau 1a mot
ntra khéi cau, ddu con lai 12 hinh tru ngén.

Dic diém 1 0

Hinh 3. Pac diém hinh dang cua Logi 1, 2va 3
b. Pic diém chuyén dong Loai 1,2 va 3

bic diém 2

Hinh 4.a cho théy Loai 1 va Loai 2 khi nam trén mat
phing nghiéng mot goc a so véi phwong nim ngang, thong
thuong s€ cod 2 truong hgp xay ra nhu truong hop 1 va
truong hop 2: Trudng hop 2 thi Loai 1 va 2 s& dé dang lin
trén mat phéng khi @ > 0; Truong hop 1 thi Loai 1 va 2 s€
lan hodc truot khi goc a du 16n (phu thudc vao chiéu dai
phan try hat sen).

Hinh 4.b cho thdy, Loai 3 s& kh6 lan trén mit phang
nghiéng hon so véi Loai 1 va 2. Truong hop Loai 3 nam ap
trén mat phang (trudng hop 2) thi kha ning lan cang kho
xay ra ma thay vao do la truot khi goc a du lon.

Truong hop 1 Truong hop 1

Truong hop 2 Truong hop 2

a)

" m’

Hinh 4. Pdc diém chuyén dong cua Logi 1, 2 va 3
Dua vao su khac nhau vé dic diém chuyén dong cua 3
Loai trén mat phang ndm nghiéng va kich thudc cua Loai
1 va Loai 2, nguyén ly phan loai ctia 3 Loai trén sé dugc dé
xuat. Cu thé s€ dugc trinh bay & cac phan tiép theo.

3. P& xuét nguyén Iy phén loai
3.1. Phén logi Logi 1&2 va Loai 3
3.1.1. Pé xudt nguyén Iy

Gia sur Loai 1, 2 va 3 dugc xem 1a vt liéu rdi, cho nén
cac lu6i phang hoac ludi c6 dang ong tru c6 cac 16 voi kich
thude khac nhau d€ phan loai theo kich thude két hop voi
rung dong gitip vat liéu di chuyén [12]. Tuy nhién, phuong
an nay khong phu hop ap dung d€ phén loai 3 Loai nay do
khgic nhau d¢ dac diém hinh déang; Vit liéu roi c6 dang
giong nhau nhu hinh cau hodc hinhﬂ da canh (cac canh co
kich thuéc khac nhau khong dang ké).

Dua vao dic diém chuyén dong cua Loai 1,2 va 3 néu &
Muc 2.‘3.2.19, nguyén ly phén loai Loai 1, Loa‘i 2 va Loai 3
duoc dé xuat nhu Hinh 5. Cho Loai 1, 2 va 3 nam trén mang
nghiéng modt goc a so véi phuong ngang. O gilta mang ¢
mot ranh ¢6 kich thude 16n hon kich thude Loai 3.

Doi v6i Loai 1&2 ¢6 hinh déng nhu khdi try, do d6 Loai
1&2 c6 the lan trén mat mang voi gia toc a nhat dinh. Khi &
mdt goc nghiéng a4, Loai 1&2 s& lan qua ranh va di vao khay
2; Loai 3 ¢6 hai truong hop xdy ra khi nam trén mang nghiéng.

- Truong hop 1: Loai 3 s& nam up va ding yén trén
mang, khi goc nghiéng a du 16n hoac tac dong cho mang
rung thi Loai 3 s& truot trén mang va roi ranh va sau do roi
xuong khay 1.

- Truong hop 2: Loai 3 sé lan trén mang. Tuy nhién, do
hinh déng Loai 3 s& can tr¢ sy lan trén mang. Do do, gia
toc Loai 3 khi lan trén mang s€ kho dat gia toc cua Loai
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1&2. Két qua 1a Loai 3 s& roi vao rénh va sau d6 roi xudng
khay 1.

Loai 1&2

Trudmg hop 1

% Truong hop 2

Hinh 5. Nguyén Iy phdn logi Logi 1 va 2 va Loagi 3

Goc nghiéng @, s€ dugc xac dinh dya trén tinh toan ly
thuyét va thuc nghiém va dugc trinh bay & phan sau.

3.1.2. Thi nghiém xdc dinh cdc théng sé can thiét

Hinh 6. So do xdc dinh vdn toc can thiét ciia Logi 1 va 2
Theo Hinh 6, ta co:
L:  Chiéu dai quing duong hat sen lan tir A dén B.

~

+:  Chiéu rong ranh trén méang (khoang cach B dén C).
Thoi gian hat sen di chuyén tir B dén C.
Thoi gian hat sen di chuyén tir A dén B.

] 3"

Goc nghiéng cua mang.

Gia su Loai 1 va 2 c6 dang hinh try va bd qua lyc can
cua gio, ta co:

Gia tbc a hat sen lan trén mat nghiéng v6i goc nghiéng
ala[13]:

a= g gsina (1

Gia su BC rat nho, cho nén vén téc hat sen (v) khi di
chuyén tir B dén C 1a khong doi. Do do, khi hat sen lan dén B
nho vao luc quan tinh hat sen s€ di chuyén dén C véi thoi gian
t (cling 1a thoi gian hat sen roi trén quang duong H) ta co:

Lo=v.t=a.T.t v6i(vy =0) (2)
2H
= |2 ()
Tu (1), (2) va (3) ta co:
3Ly
T 8.(sina)? )

Nhu vy, dé Loai 1 va 2 dat dugc van tde can thiét Wer)
dé vuot qua ranh thi chiéu dai mang can thiét ké dat chiéu
dai L theo cong thirc (4).

Tuy nhién, do hinh dang Loai 1 va 2 hinh dang khong
nhu gia thuyét (hinh tru), do d6 s& anh huéng dén gia toc
hat sen dat dugc khi lan trén quang duong L dé dat duoc
van tdc can thiét. Vi vay, ¢an b tri thi nghiém dé tinh toan
van tdc thye té khi hai Loai nay lin trén mang nghiéng.

Hinh 7 cho théiy, vén tdc trung binh cua 3 Loai khi lan
trén mang voi cac goc nghiéng khac nhau. Ung véi mdi goc
nghiéng, két qua trinh bay & Hinh 7 14 gié tri trung binh cia

5 lan thi nghiém. Van tc trung binh (v,,) timg Loai dugc
tinh toan bang cach cho timg Loai lan trén méang c6 chiéu dai
L =530 mm va thoi gian hat sen lan trén quang duong nay
dugc xac dinh thong qua cac video (qua trinh hat sen lan
dugc quay video), trong d6 vy, = L/t. Chuy, khi goc a nho,
Loai 3 c6 thé khong lin hét quang duong 530 mm ma chi lan
mdt quing duong nhod. Van tdc trung binh cua Loai 3 dya
vao quéing dudng va thoi gian lan thuc té.
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Hinh 7. Vin téc trung binh ciia 3 Loai khi lan trén mang

Hinh 7 cho thiy gia thuyet ban dau 1a dung, hinh dang
Loai 3 s& can tré sy chuyén dong lin va dat van tbc nho
hon Loai 1 va 2. Theo cong thirc (1), gia tdc chi anh hudng
b01 goc nghiéng va h1nh dang, Loai 1 va 2 c6 hinh dang
gidng nhau nén vén tdc trung binh cta Loai 1 va 2 khong
khac nhau nhiéu.

Bing 2. Vin téc can thiét va chiéu dai mang thiee 16

Géc |Giatocly| Giatde | Vantde | L
nghiéng | thuyet thuce te | can thiet
a®) | a@isd) | ay misd) | v misy| ™ | (M
10 1,14 0,09 0,82 030 | 3,59
15 1,69 0,16 0,67 0,13 | 1,39
20 2,24 0,59 0,59 0,08 | 0,29
25 2,76 1,72 0,53 0,05 | 0,08
30 3,27 1,75 0,49 0,04 | 0,07
35 3,75 2,12 0,45 0,03 | 0,05
45 4,62 3,41 0,41 0,02 | 0,02

f‘)é ché tao duoc md hinh thi ngh{ém, can xac djnh L:
(chicu rong ranh trén mang) dé co thé tinh toan chicu dai
mang thuc té (Ly = AB); L: dugc xac dinh dua trén kich
thudc Loai 1 (Bang 1, vo cua Loai 1 bi tach doi sé thanh
Loai 3). Bé dam bao Loai 3 ¢6 thé roi >§u61}g rén}l L: duc_rg
chon 1a 22 mm. Tu (1), (2) va (3), van toc can thiet (v,,) dé
Loai 1 va 2 vuot qua khoi ranh la v, = L, /t.

Tir tinh toan 1y thuyet (1), (2), (3) va Hinh 7, chiéu dai
mang thyc té Ly dé ché tao mo hinh thi nghiém 1a Bang 2.
3.2. Phan logi Logi 1 va Loai 2
3.2.1. Pé xudt nguyén Iy

_ Hinh 8.b cho thdy nguyén 1y phan loai Loai 1 va Loai 2
gom 2 rulo dat song song va khoang ho giira hai rulo 1a 28
(2B nho hon duong kinh Loai 1 va 16n hon duong kinh Loai
2). Hai ru lo quay nguoc chiéu nhau duoc dan dong boi hai
d@ng co dién mot chiéuV12 Vo bo gié‘m toc, Hinh 8.c. Hai
dau cua hai rulo duogc lap hai 6 lan nham d6 rulo.

Khi Loai 1 roi xudng giira hai rulo, do khe hé ciia hai
rulo nl}(") hon duong kinh Loai 1, do do Loai 1 khong thé
roi xuong gitta khe hé hai rulo. Hon ntra, do hai rulo dat
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nam nghiéng mét goc a so véi phuong nam ngang, Hinh
8.a). Khi goc a dq 16n thi Loai 1 1an hodc trugt xuong cudi
hai rulo va roi xuong khay 2.

a) Loai |

Loai 2

O Khay 2
Khay 1
b)
Motor 1 Rulo 1 0
|
v
= B O
iR -0,
Motor 2 Rulo 2

Hinh 8. Nguyén ly phdn logi Logi 1 va Loai 2.

Khi loai 2 roi xudng gitra hai rulo, do khe h¢ cia hai
rulo 16n hon dudng kinh Loai %, do d6 Loai 2 s€ roi qua
khe hé hai rulo va sau do roi xuong khay 1.

3.2.2. Thi nghiém xdc dinh cdc théng sé can thiét

Thong s6 yé duong kinh, goc nghiéng va téc do quay

cua hai rulo can dugc xac dinh.

Hinh 9. Lyc tac dung lén Logi 1 trén 2 rulo
Theo Hinh 9, N 13 hop luc cua N va N, N bang véi
trong luong hat sen. NV, va N, 1a phan lyc cua hai rulo tac
dung 1én Loai 1. Do do, goc B cang 16n thi N; va N, cang
nho. Bén canh d6, f va /4 ty 1€ thuén. Theo Hinh 9 ta c6:
h* = (r}%s - Bz) + Zer(rhs —B) %)
Trong d96, ris 1a ban kinh Loai 1, Ry 1a ban kinh rulo. Do
Ty 1udn ludn 16n hon B cho nén /4 cang 1on khi Ry cang 16n.
Hay noi cach khac, Ry cang nho thi luc ma sat cua Loai 1
va rulo cang nho. Nghién ctru hién tai, d€ ch¢ tao mo hinh
thi nghiém chon rulo 1 truc may in ¢6 Ry = 9,5 mm, dai
300 mm.

40

W W
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1 2 3 4 5 6 7 8 9 10
So lan thi nghiém
Hinh 10. Géc nghiéng dé Logi 1 lan trén 2 rulo
Hinh 10 cho thiy tng v6i goc nghiéng tir &, = 28° thi
Loai 1 ¢6 thé lan trén 2 rulo. Do d6, can thict ke d6 nghiéng
cua hai rulo 16n hon gia tri nay.

Bing 3. Anh hwéng s6 vong quay rulo ny dén 1y 1é phan logi.

ny (vong/phut) 15 23 30 35 43 | 50

Loai | Ty 18 phanloai (%) | 90 | 85 | 50 | 48 | 42 | 32

1 | Roikhéirulo(%) | 10 | 15 | 50 | 52 | 58 | 68

Loai | T¥ 1& phan loai (%) | 100 | 100 | 100 | 100 | 100 | 90

2| Roi khéi rulo (%) 0 0 0 0 0 | 10

Khi str dung 2 rulo, can cho 2 rulo quay dé tranh Loai
1 bi ket. Tuy nhién, néu sé vong quay qué 16n rulo s& cuén
hat sen vang ra khoi hai rulo va anh huong dén ty 18 phan
loai. Bang 3 cho thay, su anh hudng cua so6 vong quay rulo
dén ty 1¢ phan loai. S6 vong quay cang 1on cang lam giam
ty 1¢ phan loai.

4. Két qua va thao luin
4.1. Ché tao mé hinh thi nghigm
4.1.1. Mang phan logi

Hinh 11. Mang phdn logi Loagi 1, Logi 2 va Loai 3

Hinh 11 cho thdy, mang phén loai duoc ché tao tir thép
hop vudng 30 X 30 X 1,5 mm va inox tam day 0,5 mm.
Mang rong 350 mm (bang v&i d rong cua bd phén tach vo
[6]). Mang dugc treo bang day vai trén khung thép hop
vuong 30 X 30 X 1,5 mm c6 kich thude dai X rdng X cao
14 1200 x 450 x 1100 mm. Di€u chinh goc nghiéng bang
cach diéu chinh chiéu dai day vai twong ing.
4.1.2. Rulo phan logi

Hinh 12. Rulo phdn logi Logi I va Logi 2

Hinh 12 cho théy, rulp phan loai dugc ché tao bé‘ng truc
may in; hai dau truc c6 lap hai déng co Qién mot chiéu 12V
(37RS555024600) c6 hop giam toc. Toc do rulo duge do
bang mdy do toc d¢ anh Total Meter Model DT2234C. Do
day la m6 hinh d€ thi nghiém nén céap liéu thu cong. Tuy
nhién, theo phuong an ché tao thyc t€, phuong an cap liéu
duoc chon 1a phéu lap phia trén hai rulo.
4.2. Két qud thi nghiém
4.2.1. Mang phan logi

Hinh 13 cho théy, ty 1€ phan loai Loai 1&2 va Loai 3
tuong g vdi cac goc nghiéng khac nhau. Tuong tmg v6i
ting Loai lay 100 mau (hat/vo), tha tmg mau trén mang va
danh gia ty 1¢ phan loai bang cach sau.

- Loai 1 va Loai 2 dugc danh gia 1a dat khi 1an qua khoi
ranh trén mang. .

- Loai 3 dugc danh gia la dat khi nam yén trén mang
hodéc roi xudng ranh trén mang.

Hinh 13 cho théy, ty 1€ phan loai dat hi€u qua cao nhét
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khi goc nghiéng ciia mang la 15°; ty 1¢ phan loai dat 90%,
95,6% va 98,8% tuong ung vai Loai 1, 2 va 3. Tuong Gng
v6i goc nghiéng nay, cac thi nghiém tao do rung cho mang
dé xac dinh van toc chuyén dong cua Loai 3 duoc tién hanh.
O goc nghiéng 15°, mau Loai 3 ¢6 thé ndm yén trén mang
(truong hop 1 Hinh 5) hodc lan xudng rénh (truong hop 2
Hinh 5). Néu Loai 3 nam yén trén méang gdy ra ton dong trén
méng va can tré chuyén dong cho ca 3 Loai, lam giam ty 1¢
phén loai. Do do, can thiét tién hanh thi nghiém tao do rung

cho méang dé Loai 3 c6 thé truot xudng rinh trén méang.
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Hinh 13. Ty Ié phadn logi Logi 1&2 va Loagi 3 voi
goc nghiéng khdc nhau

Thi nghiém tao d6 rung cho mang bang cach lip dong
co dién mot chiéu (24 V) 1én gilta mang, trén truc dong co
co lép banh léch tAm c6 khbi luong 50 g, 6 1éch tdm 5 mm
(xac dinh bang thyc nghiém). Co s& xac dinh ban dau nhu
sau: Luc (luc ly tam F;; (N)) do b phéan rung tao ra nén
16n hon trong lwong mang va liéu dé c6 thé tao d¢ rung cho
mang. Pong co dién mot chidu c6 sb vong quay tdi da
12.000 vong/phut; Do do, luc ly tdm ma bo phan rung tao
ra dao dong tir 0 dén 394,8 N (luc ly tam xéc dinh theo
cong thirc Fj, = m X r X w?; Trong d6, m 1a khéi luong
banh léch tam (kg), r 1a d6 léch tdm (m) va w 1a van toc
gbc (rad/s)). Khdi lugng ciia mang va liéu khi phén loai 1a
73,5 N; do do, b phan rung c6 thé tao ra luc du 16n dé tao
dao dong cho mang. Bén canh do, khi ché tao bo phéan phan
loai thuc té, bd phén tao rung can duge thiét ké cho phu
hop voi khéi lugng méang va lidu trén méang. Hon nita,
nghién ctru hién tai chu trong trinh bay phuong phap phan
loai va ché tao m6 hinh dé kiém tra tinh kha thi ciia phwong
phap dé xuat. Do do, tinh toan bd phan rung chua trinh bay
cu thé trong nghién ctru hién tai. Trong thi nghiém nay, van
tde trugt trung binh cta Loai 3 dugc tinh toan theo sy thay
dbi tang s (s6 vong quay dong co n (vong/phit)).

Van tdc trung binh ctia Loai 3 dugc tinh toan bang cach
do quang duong truot va thoi gian trugt trén quang duong do
(thong qua video quay lai trong luc thi nghiém). Chu ¥, bién
d6 dao dong (lién quan dén khdi lwong va do léch tim cuia
banh 1éch tim) khong dugc khao sat trong nghién ctru hién tai.

S6 mau Loai 3 di chuyén trén mang trong 1 gio cling
dugc x4c dinh bang cach: Gia st khoang cach gitra cac mau
Loai 3 trén mot hang la 60 mm (c6 3 hang doc theo chiéu
doc mang), twong g voi van toc trung binh & trén ta co
s6 mau Loai 3 di chuyén tren mang trong 1 gio 1a
3 X 3600 x (0,06/Vyp(10ai3)) " (mau/h).

DAi voi bd phan cét [5] va b phan tach vo [6] hat sen c6
nang suat 1a 15 kg/h (nguyén liéu tho — hat sen chua tach vo);
moOi hat chua tach vé cé khoi luong trung binh 3 g/hat [11];

Do do, 15 kg hat sen twong duwong 5000 hat. Gia st bd phan
¢t va tach vo co ty 18 cat va tach thanh cong dat 90%; Bo
phén tach c¢6 3 rinh phan ludng cho nén mdi 1an hat sen duoc
tach vo hoan chinh s& roi xuéng mang phan loai 3 hang hat
theo chiéu rong mang. Do d6, twong tng vdi timg hang s&
c6: Loai 1 co (5000 % 0,1)/3 = 167 mau/h; Loai 2 c6
(5000 x 0,9)/3 = 1500 mau/h; Loai 3 c6 3000 mau/h.

Hinh 14 cho thiy, két qua thi nghiém twong (mg véi s6
vong quay dong co khac nhau (2416; 2972; 3879; 4080 va
4513 vong/phit) va van téc trung binh Loai 3 va sb miu
Loai 3 co the di chuyén trén mang trong 1 gio. Tuong tmg
voi mdi s6 vong quay, gia tri trén Hinh 14 la trung binh cua
5 lan thi nghiém. Cu thé, trong quéa trinh thuc hién thi
nghiém, Loai 3 dwoc dé trén mang, sau do 50 vong quay
dong co dugc tang dan cho dén khi nhan thiy Loai 3
chuyén dong; sd vong quay ghi nhan dugc trong truong
hop nay 1a n = 2416 vong/phut. Sau do, sb vong quay cia
dong co tang dan theo cép sé cong 1a khoang 500 vong/phut
dé xac dinh xu hudng cta van téc (ning suat, mau/h) Loai
3 khi s6 vong quay dong co thay doi.
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Hinh 14. Vin téc trung hinh va nang sudt Loai 3 trén
mang nghiéng 15° voi so vong quay dong co khdc nhau

Theo nhu két qua thi nghiém, ting sb va bién d6 dao dong
ctia mang cang ting khi s vong quay dong co cang tang. Bién
d0 dao dong cang l6n thi Loai 3 dé dang bi ndy trén mit mang,
néu do ndy cang l6n véan toc trung binh Loai 3 cang 16n, tuy
nhién, diéu nay anh huong dén kha nang di chuyén ciia Loai
1 va 2. Do do, theo két qua thi nghiém Hinh 14, n = 2972
vong/phut, nang suat phén loai Loai 3 dat (4140 mau/h > 3000
mawh); cling & sb vong quay nay xét thay do niy cta Loai 3
la khong dang ké. Do d6,n=2972 vong/phut s€ dugc chon dé

tién hanh thi nghiém ty 1¢ phan loai ctia mang phén loai.
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Hinh 15. Ty l¢ phdn loai ciia 3 Logi trén mdng nghiéng 15°,
50 vong quay déng co cua bo phdn rung n = 2972 vong/phut
Hinh 15 cho thay, két qua thu duoc tir thi nghiém mang

phan loai twong tng véi gbc nghiéng a = 15°, sé vong
quay dong co n = 2972 vong/phut. Thi nghiém duoc tién
hanh 5 1an, ty 1¢ trung binh thap nhat dat 85,4%. Mau tha
roi trén dau mang phan loai dugc thi nghiém véi s lugng
nhu sau: Loai 1 ¢6 167 mauw/h, Loai 2 ¢6 1500 mau/h, Loai
3 ¢6 3000 mau/h.
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Hinh 15 cho thay, két qua phén loai Loai 1 va 2 va Loai
3 ctia mot mang phén loai. Nhiam nang cao ti 1& phan loai,
cac mang phan loai c6 thé méc nbi tiép nhau.
4.2.2. Rulo phan logi

Béng 3 cho thdy, ti 1 phén loai ciia Loai 1 va 2, bén
canh d6 cho thiy anh hudng ciia sé vong quay rulo dén ty
16 phan loai. Tuong ung voi sd vong quay nq = 15
vong/phut co ti 1¢ phan loai cao nhit. Do d6, nham dam bao
ning suit may nhu da néu ¢ trén. Thi nghiém ning sut
phan loai s€ dugc thuc hién véi cac goc nghiéng khac nhau.

Trong thi nghiém nay, Loai 2 sé& roi xudng khe ho ciia
hai rulo, do d6, chi sir dung Loai 1 dé 1am thi nghiém. Cu
thé, chi c6 Loai 1 lan trén 2 rulo, néu van téc lan cua Loai
1 khong du 16n va Loai 1 roi xubng hai rulo qua nhiéu din
dén Loai 1 khong thé roi ra khoi hai rulo phén loai va don
lidu trén hai rulo, két qua 1a rulo s& bi ket liéu.
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Hinh 16. Vin toc trung hinh va ning sudt Logi 1 trén
rulo phdn loai voi cdac goc nghiéng khac nhau

Hinh 16 cho thiy két qua thi nghiém x4c dinh van toc
Loai 1 twong tng vai cac goc nghiéng khac nhau cta hai
rulo. Van téc trung binh Loai 1 lan trén hai rulo dugc tinh
giébng nhu Hinh 7 (cho Loai 1 lan sudt chiéu dai rulo
300 mm, sau d6 xac dinh thoi gian Loai 1 lan trén chidu dai
ndy, tir d6 tinh dugc véan toc trung binh). Tuong Gmg véi timg
van tdc trung binh, ning suit (kg/h) Loai 1 lan trén hai rulo
ciing duoc tinh toan. Nang suit duoc tinh toan bang cach sau:

- Xac dinh thoi gian #; (gidy) hat sen lan hét chiéu dai rulo;

- Trong mét gio ¢6 3600 gidy, sé mau Loai 1 lan hét
chiéu dai hai rulo trong 1 gio 1a 3600/t,;

- Mau Loai 1 ¢6 khdi lwong 1a 3 g/hat [11], tir d6 tinh
dugc ning suat Loai 1.

/ Vach inox \
\ Loai l
4 Rulo2

Rulo 1

Hinh 17. Vach hai bén cua rulo phan logi
Tir két qua Bang 3 cho thiy, néu Loai 1 va 2 khong roi
khoi hai rulo thi s€ phan log{i dqqc. Do d6, @€ tranh hai Loai
nay roi khdi hai rulo, c6 thé bo sung thém hai vach hai bén
hai rulo nhu Hinh 17.

5. Két luan
Nguyén Iy phén loai phan vo va phan com hat sen tuoi

sau khi tach dwoc nghién ciru. B phan phan loai bao gom
(1) bd phan phén loai kiéu mang c6 tao rung dong va (2)
b phan phan loai dung hai rulo quay ngugc chiéu. Dé danh
gia tinh kha thi cia nguyén 1y, m6 hinh thi nghiém (1) dang
mang va (2) sir dung hai rulo da dugc ché tao va tién hanh
thi nghiém. Nghién ctru dat dwoc nhing két qua sau:

- Nguyén Iy phan loai kiéu mang dung dé phan loai Loai
1 va 2 va Loai 3; Nguyén ly dugc dé xuat dya vao dic diém
vé hinh dang ctia 3 Loai va kha ning chuyén dong trén
méang nim nghiéng.

- B phén phan loai biéu méng co thé phan loai dat ti 1¢
khoang 85% véi ning suét liéu dau vao l1a 15 kg/h tuong
{mg v6i goc nghiéng cia mang 13 15° va tée do quay cua
bd phan rung n = 2972 vong/phut.

- Nguyén ly phén loai Loai 1 va Loai 2 dya vao su khac
nhau vé kich thuéc cua hai Loai.

- Bo phan phan loai dung hai rulo dat ti 1& 100% mién
1a hat sen khong roi khdi hai rulo.

- Hai bd phén phan loai nay duoc mic nbi tiép nhau dé
¢6 thé phan loai hiéu qua phan com va phan vo hat sen.
Ning suét phan loai chung dat hon 15 kg/h.

Loi cam on: Nghién ctru nay duoc tai trg boi Truong Dai
hoc Can Tho, Ma so: T2022-09
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