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Bai bao dé xuit mot thiét ké hé théng tach vo 14 nha dam ty dong nang
suat cao 5000kg/gid. Hé thong gém cb cac co cau cdp va dinh hudng
nguyén liéu, co cdu vat mép tach vo, co cau tai fille va thai vo. Bao
bao trinh bay cac két qua thlét ké, tinh toan cac co cu co khi ciia hé
thong ciing nhu hé thong truyén dong. Sau khi hoan thanh, hé thong
dugc thuc nghiém dé danh gia hiéu qua va cac chirc ning yéu cau cia
hé thong tach vo.

Abstract
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Based on the actual demand, the automatic Aloe Vera peeling system
is designed and developed to solve the time-consuming problem of
peeling step, enhance the effect of peeling and keep the continuous
process with the high capacity of 5000 kg/hr. To do this, two
mechanisms of filleting, peeling, and dicing are designed and
development. In this paper, we present the methodology to design and
analyze the mechanical mechanisms as well as electrical system. The
design process is described in detail and some tests are performed to
give an overview about the Aloe Vera peeling system. In conclusion,
Aloe peeling and system is successfully designed and developed to
meet the requirement of market.
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1. TONG QUAN [1, 6]

Nha dam 1a loai cdy c¢6 kha ning chiu han tét do kha ning giit nudc cua 14, sinh truong
trong diéu kién chiéu sang dﬁy du va ra hoa nhiéu. Nha dam la mot loai cay nho dau 14 nhon,
mep la co gai sdc. Tir thoi Ai Cap ¢ dai, 14 nha dam d dwoc coi nhu mot than duge. Nguoi
Trung Qudc coi n6 1a thanh dugc lam dep. Ngay nay, con nguoi da ching minh va khang dinh
dugc vai tro cua cdy nha dam trong cudc song con ngudi, cu thé 1a trong linh vuc dwoc pham,
thuc pham va my pham, la mot loai duogc pham ky di¢u tir thi€n nhién do céc lgi ich ma né dem
lai. Cay nha dam thuong duogc chiét xuat dé léy cac thanh phﬁn lam thuc phém, diéu tri, cham
soc da va stre khoe. Do do, san phém cua cay nha dam, dic biét 1a dang thuc phém dang dugc
phét trién rat manh nhu céc loai nudc udng nha dam, sita chua nha dam, . ...
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La nha dam c6 dang be, moc sat nhau va vdy quanh than cdy chiéu dai 1a tir 30-60 cm. La
c6 mau xanh luc va 2 bén mép 14 c¢6 gai climg, 1a c6 hinh cong bén trén va nhé dan tir gbc dén
ngon. La c4u tao gdbm 3 phan (Hinh 1):

- Phin a: V6 xanh 13 phin v ngoai ciing ctia 14 c6 mau xanh luc dén xanh dam.

- Phan b: Té bao biéu bi bén trong vo6 1a chira chit nhdy mau vang sdm chira rat nhidu hop
chit Aloin A, B va Anthraquinone.

- Phan c: phan thit 1a hay goi 1a thach nha dam (gel nha dam) bao gdm nhiéu thanh phan c6
cAu trac luc giac lién két lai v6i nhau, day dugc xem la thanh phﬁn chira rit nhiéu dudng chét
thiét yéu lam nén cac cong dung tuyét voi cia 14 nha dam.

Hinh 1. Céu tao 14 nha dam

Qua két qua khao sat tinh hinh phat trién san xuat va cac san phém tr cdy nha dam cho
thay tiém nang phat trién con rat 1on. Quy trinh ché bién nha dam bao gém céac cong doan nhu so
ché, vé sinh, got vo, chan, phdi tron,... can lwong nhan cong va may moc 16n [1][2]. Trong do6
quy trinh got vo thudng phai lam bang tay do hinh dang cua cdy nha dam dang dep, to dan vé
gbc, kich thude khong dong déu va co gai hai bén mép, do d6 can mot sd luong nhan cong 16,
gy kho khin cho viéc quan 1y an toan vé sinh thyc pham. Quy trinh got vo bang tay 14 nha dam
c6 2 cong doan, ddu tién cic cong nhan s& cit bé phin dau va dudi, vat 2 mép gai cta l4 nha
dam, sau d6 chuyén qua cong doan got vo mat trén va dudi.

Hién nay nhu cdu san xuét cic san pham tur nha dam la rat 1on, do d6 da hinh thanh cac
vung nguyén li¢u nha dam tép trung cho dau vao 6n dinh. Qua khao sat cho thay trén thi truong
c6 mot s6 may got vo cdy nha dam xuét xir tir Trung Qudc nhung chua duoc ing dung rong rai
do ti 1¢ hao phi cao, may dugc cép liéu bang tay va phai di chuyén phan thit nha dam qua may
khac dé thai hat lru. Mot sb may cua An Do, Trung Quoc va chau Au cin phai cét 2 dau va vat
mép 14 nha dam trude khi dua vio may lam giam ning sudt.

O Viét Nam, chua c6 don vi ndo nghién ctru phat trlen va ung dung mdy tach vo nha dam
vao trong san xuét, nén cac doanh nghiép san xuét, cung cdp cac san pham tir cdy nha dam phai
sir dung rat nhidu cong nhan cho cong doan nay.

Dua trén nhu ciu cling nhu tinh hinh thiét bi phu trg cho cong doan so ché cay nha dam,
nhoém nghién ciru d& xuat nghién ciru ché tao may tach vo cdy nha dam véi chirc ning nhu hinh
2. Cay nha dam nguyén li¢u sau khi rtra sach dugc dua vao co cAu cép liu tu dong, co cAu nay
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c6 nhiém vy dinh hudéng cac 1a nha dam, sau dé dua vao co cAu tach vo, phﬁn thit nha dam sau
khi tach vé dugc chuyén qua co cau thai hat lyu. Thanh pham cudi cung cua may la nha dam da
duogc xt 1y.
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Cép nguyén liéu tu | Cdcédutachvo
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Hinh 2. Quy trinh hoat déng méy so ché cdy nha dam

2. THIET KE MAY TACH VO LA NHA PAM [4, 5]

2.1. Co ciu cip liéu

Thanh dan

Bang tai
cap li¢u

Hinh 4. Bing tai cip liéu va dinh hudng
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Hinh 3 14 kich thudc tiéu chuin cta 14 nha dam dau vao cho hé thng cip lidu va tach vo,
cac gioi han cu thé nhu sau:

- Chiéu dai 14 nha dam t4i thiéu: 280 (mm).

- Bé rong phan dau khoang: 30 (mm).

- Bé rong phan duoi tdi da: 120 (mm).

Co céu cip 14 nha dam nguyén liéu cho co ciu tach vo (Hinh 4) v6i yéu cau thiét ké thuin
loi cho cong nhan xép 14 vao véi tée do 6n dinh va tu dinh hudng 14 nha dam vao dau cét mép va
tach vo. Bang tai cdp liéu s& dugc phan thanh hai ludng riéng biét cAp phoi cho 2 ddu cit. Phoi tu
dinh hudng vao dau cit nho cac tam dan hudng.

2.2. Co ciu cit mép gai l4 nha dam

Co cau cat mép

Co ciu day phoi

Hinh 5. Co cdu cit 2 mép gai

Hinh 5, 6 cho thiy co ciu cit mép gom 2 phan: Co cu day phdi 1a 1 rulo dwoc tinh toan
tdc do va vat liéu phu hop dé tao luc ma sat véi bang tai, day phdi vao co cau vat mép gom 2 dao
tach rdi nhau va co céu din huéng ty diéu chinh chiéu su cét tir mép 14 nha dam dua vao, sau
khi mép gai duoc cit s& theo 2 mép dan hudng roi xudng thing chira dat & dudi. Phan 14 nha
dam con lai duoc déy vao co cau tach vo.

Rulo cuon

La nha dam

Lanha dam —<=——

Dao cit meép

©)

Rulo bang tai

Lo xo cap phoi

Thanh diéu chinh

Hinh 6. Nguyén 1y co céu vat mép gai 14 nha dam
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2.3. Co chu tach vo6 14 nha dam

,]\l’ Rulo di dong

Dao trén
(:) lbi;\
|
; \ \ L4 nha dam

Rulo ¢b dinh

Hinh 7. a) So d6 co cdu tach vo, b) phan tich luc

biyddedleliyd

I

[ wd}

Hinh 8. Mit cit 14 nha dam trudc va sau khi di qua cip rulo ép

Phén 14 nha dam sau khi dugc cat 2 bén mép s& di t6i vi tri dit dao tach vo trén va vé dudi,
co cau cat gdm c6 2 ludi dao gin két hop vai 2 rulo tao luc day cit va luc ép du 16n dé dao cit
luén tiép xuc voi mép vé dudi ma khong pham sau vao phﬁn thit 14 hodc khong tach duogc 14, 2
vo sau khi tach dugc dan hudng roi xudng thing chira. Hinh 7 1a nguyén 1y tach vo la nha dam,
nho kha ning dan hdi cta 16p thit 1a, rulo ép 14 tao thanh tiét dién hinh chit nhat khi dén dao tach
14 - Hinh 8, khdi lugng rulo ép dugc tinh toan sao cho du dé nén théng bé mat 14, néu rulo qua
nhe thi phﬁn 14 s& khong tiép xuc hoan toan voi ludi tach 14, 14 s€ khong dugc tach vo hoan toan,
néu khdi lugng rulo qué ndng s€ 1am bién dang, chdy nhya va lam dap thit nha dam.

Theo so dd phéan tich lyc Hinh 7-b, ta c6 téng luc ma sat :

Fms = F;nsl +Fms2 = 217/LlM (1)
1 RZ
Trong do:
Luc ma sat gitra rulo trén, rulo dudi va 14 nha dam
Fmsl = 2Q 5 FmsZ = 2Q
R, R, )

F 1a tong hop luc tac dung Ién 14 nha dam:
F=P-F,
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Véi: P = mg la trong lyc ciia rulo va phan d& tac dung 1én 14 nha dam,
Fu, = K.Al 1 lyc dan hdi cia 10 xo tac dung 1én con doi.
Chon duong kinh day: 3,2 (mm).
Chiéu dai: 63 (mm).
Duong kinh trong: 20,1 (mm)
Duong kinh ngoai: 26,5 (mm)
Do cing: 11,25 (N/m).
Thay vao phuong trinh (1) ta duoc:

0,015.0,035+2.0,5
0,14

Fms = Fmsl +Fms2 = 2(34’ 65 J = 990(N)

Chon hé s6 ma sat gitra ru 16 1an nham V(')'illél nha dam: 0,5
Theo cong thirc 2.16 Tai li¢u [7], Cong suat lam viéc:
_ Fyv 990.0,3
¥ 1000 1000

=0,3 (k).

Véiv:
v=0,3 (m/s):1ay van tdc ciia bang tai vio.
Theo cong thirc 2.8 Tai li¢u [7], Cong suat thuc té:

p B _05__ 03

n  nn, 0,99.0,95

= 0,32 (kW).

nl = 0,95 hiéu sut bo truyén xich.
n2 = 0,99 hi€u suat 6 lan.

, Hinh 9. Thiét ké my tach vo 14 nha dam
1-Bang tai cap li¢u, 2-Co cau vat mép, 3-Co cau tach vo, 4-Bang tai thit 14 nha dam

3)

4

)
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Hinh 9 13 thiét ké hoang chinh hé théng tach vo nha dam tu dong, 14 nha dam dwoc ngudi
cong nhan dit vao ranh phan ludng trén bing tai (1) s& chay doc theo hai thanh dan hudng dén
rulo cudn. Rulo cudn s& ddy nha dam thing vao dao vat mép (2). Dao vat mép c6 nhiém vu vat
hai mép bén hong ctia nha dam. Trong khi dao vat mép dang hoat dong thi phin diu nho nha
dam da dugc cit s& di tiép vao hai rulo di /dong va ch dinh. Pau nh6 nha dam s& cham rulo di
dong trude va phan vo trén cua nha dam tiép xtic voi dao cét trén (3). Dong thot rulo di dong s&
cudn 14 nha dam cham vao dao cit dudi. Qua trinh cit tiép tuc dién ra cho dén khi nao hét 14 nha
dam thi thoi. Phan vo hai bén mép va trén dudi s& rét vio mang dan phdi xudng bing tai vo.
Phan thit sau khi cit truot theo mang dan xubng bang tai thit (4) dé qua cong doan tiép theo.

3. THUC NGHIEM VA PANH GIA

Hinh 10. Thiét ké va ché tao may tach vo va thai hat 14 nha dam

Qua qua trinh nghién ctru va ché tao, may tach vo va thai hat lyu 14 nha dam dugc hoan
thanh nhu trén hinh 10. Co cau tach vo 1 nha dam dugc thir nghiém véi 14 c6 chi€u day tur 25-
35mm va toc do hoat dong 1a 150 vong /phut. Thong s k¥ thuat cia may dugc trinh bay trén
bang 1.

Bang 1. Thong s6 ky thuat méay tach vo va thai hat 14 nha dam

No. Characteristic Value
1 Dimensions: W*D*H (mm) 1200x1000x1200
2 Power (kW) 1,83
3 Capacity (kg/hr) 5000
4 Material Stainless steel
5 Weight (kg) 200
6 Voltage (V) 220

Két qua thyc nghiém cho thdy may hoat dong dap ung yéu ciu dit ra ning suit dat
5000kg/hr, V6 1a nha dam dugc tac thanh cong dén 99% nhu trén Hinh 11. Hinh 12 cho théy ty
16 hao hut nguyén liéu 6n dinh & mirc 50%, dat yéu cau san xuét, c6 thé giam ty 1¢ hao hyt bang
cach diéu chinh luc ép trén tryc rulo cudn, tuy nhién doi hoi dau vao phai dong déu dé ty 16 sot
v6 khong vugt qua muie cho phép.
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Bang 2. Két qua thuc nghiém trén may tach vo nha dam tu dong

Hinh 11. Nha dam sau khi duoc tach vo

Khéi lugng (g) Ti 1¢ thit Khéi lugng (g) Ti 1¢ thit
STT | Diuvio Thit Nhét Vo (%) STT | Diuvao Thit | Nhét | Vé (%)
1 470 200 50 220 42,6 18 450 220 30 200 48,9
2 730 400 30 300 54,8 19 440 210 30 200 477
3 530 240 50 240 453 20 560 300 30 230 53,6
4 580 320 30 230 552 21 440 220 30 190 50,0
5 530 260 40 230 49,1 2 580 280 50 250 483
6 640 330 50 260 51,6 23 620 340 50 230 54,8
7 530 250 30 250 472 24 490 250 30 210 51,0
8 540 260 20 260 48,1 25 490 250 30 210 51,0
9 500 250 30 220 50,0 26 460 220 30 210 478
10 570 290 10 270 50,9 27 570 290 40 240 50,9
11 460 240 20 200 522 28 550 280 30 240 50,9
12 690 350 20 320 50,7 29 540 260 40 240 48,1
13 490 260 30 200 53,1 30 580 280 40 260 483
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14 580 280 30 270 48,3 31 520 260 40 220 50,0
15 510 250 30 230 49,0 32 440 220 30 190 50,0
16 580 290 30 260 50,0 33 480 240 40 200 50,0
17 600 300 40 260 50,0 34 730 400 30 300 54,8
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65 - =
60 1
F
= 55 ® LY e #
£ e . A i F e j
Q 50 - / o W A /D’tD’ S S // N Lo A e e —o—d -
= ff \;f \U/QJ (=S S -8 N .-
@ a5 & -
=
40 - .
| | | | | i

0 5 10 15 20 25 30 35
Lan thuc nghiém

Hinh 12. Ty 1¢ hao hut sau khi tach vo

4. KET LUAN

May tach vé 14 nha dam duoc ché tao va thir nghiém thanh cong, may dat niang suét tdi da
5000 kg/h dap g yéu cau dé ra. May c6 thé thay thé mot lwong cong nhan 16n, giam gia thanh
san pham va dam bao an toan vé sinh thyc pham. May c6 thé tich hgp thém hé thong nhan dang
dé loai nhitng 14 nha dam tach vo khong hoan toan (con sot lai nhitng phan vé nho) do 14 nha
dam bi khuyét hodc hinh dang khong binh thuong. May c¢6 kha ning ung dung vio thyc té cao,
tang kha ning canh tranh ciing nhu chii dong vé bao tri bao dudng so voi may nhap ngoai.
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