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ABSTRACT

Among the products and medicinal herbs from lemon, the product from
the lemon peel accounts for a relatively large proportion of the product
value. The peeling process is the first important step to get lemon peel
material and is usually performed manually. Some semi-automatic lemon
peelers have been developed, but the machine has low productivity and
relatively high price. This paper is aimed to propose a design of a lemon
peeling machine whose peel profile is peeled into the form of a single
piece of conjoined yarn by moving the blade on a circular arc tangential
to the outer surface of the lemon and the lemon is rotated around the
vertical axis. The test results indicated that the lemon peeling machine
succeeded with a peeling capacity of about 24 kg/hour (almost twice the
rate compared to manual performance) and more than 85% of the purely
removal rate.

TOM TAT

Trong cdc san pham va dwoc liéu tir trai chanh, san pham ché bién tir vo
chanh chiém ti trong khong kém vé gid tri san pham. Dé c6 duwoc nguyén
liéu vé chanh, cong doan got vé bén ngodi la cong doan quan trong dau
tién va thuong dwoc thuc hién thu cong. Mot 56 may got vo chanh ban tu
déng di dwoc ché tao nhung mdy cé ndng sudt khong cao trong khi gid
thanh lai cao. Bai bdao nay duoc thuc hién nham dé xuat hé théng got vo
trdi chanh véi bién dang vé dwoc got dang soi lién bang cdach di chuyén
i dao trén cung tron tiép tuyén véi mdt ngodi trai chanh va chanh dwoc
quay quanh truc thang dirmg. Két qua thiec nghiém cho thdy mdy got vo
chanh thanh céng véi nang sudt trung binh khodang 24 kg/gic (gan gdp
hai lan got thii céng) va dé got sach trén 85%.

1. GIOI THIEU

Tir rét lau trai chanh da gop mot phan vao thu

Trai chanh v6i 16p v6 xanh bén ngoai c¢6 dugc
tinh rat cao, thuong ép lay tinh dau cho cac loai

nhap rat nhiéu cho nguoi dan trong cdy an trai &
Viét Nam, dac biét la nhirng nguoi dan ¢ cac vung
phtl sa, nuée ngot tai cac tinh Bng béng song Cuu
Long (BDBSCL) néi chung va nguoi néng dan Hau
Giang noi riéng. Theo Diing (2021), ngudn loi
nhuan nhan duoc 26,55% tur trai chanh, dirng cao
thir ba so véi céc loai m6 hinh cdy khac.
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duoc pham. Vi tinh dau vé chanh ¢6 hwong thom,
cong dung lam giam budn non, ¢ tinh khang
khuan, cham soc da, hd tro giam can ngin ngilra
ung thu, cai thién bo mdy ti€u hoa (Ngan, 2020).
D3 c6 nhiéu cong ty san xuat ché bién cac san
pham tir vo chanh nhu bot chanh gia vi, vé chanh
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sdy, huong chanh... Nhiéu san pham tir tréi chanh
duoc xuat khau dem lai gia tri Kinh té.

Tuy nhién, viéc got vo trai chanh hién tai van
con phu thugc nhiéu vao quy trinh tha cong. Nguoi
cong nhan hoac nguoi dan phai dung dao cac loai
dé got vo ¢ Hinh 1 nén nang suat van con rat thap,
got 14n qua sau vao phan thit chanh va phu thuc
nhiéu vao tay nghé cua cong nhan.

Vi vay, phuong phap got thu cong thuong t6n
nhiéu thoi gian, sic lao dong ma ning suat lai
khong cao. Do d6, may got vo chanh dugc van
hanh theo day chuyén tu dong s& mang lai hiéu qua
va chat lugng vo chanh cao hon nhiéu lan, dong
thoi tiét kiém dugc thoi gian, nhan cong, chi phi
va giam thiéu tai nan lao dong trong qua trinh san
suat.

Nhiéu kiéu may got vO chanh da c6 mét trén thi
truong dé dap (mg nhu cau ciia xa hoi. Mot sb may
got vé chanh dugc biét dén trén thi truong 1a YDA-
1200 (zhaoging, 2021) dwoc san xudt vao nim
2012 ¢6 ning suat 1200 trai/gid. May nay cé gia
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thanh kha cao (khoang 105 triéu dén 128 triéu) va
kha nang got dugc 20 loai rau ct khac nhau véi sy
diéu khién cua may tinh. Tuy nhién, nhuoc diém
clia may nay 1a cac diéu chinh chwong trinh may
dé got rat phirc tap va kho sir dung khi tién hanh
got mot loai qua khac. Ngoai ra, may got vo chanh
ban tu dong 6 Xuat XU tir Trung Quoc c6 cong suét
kha cao 3 tan/ngay (Lac & Son, 2019). Tuy nhién,
mAay ndy can mot cong nhan dat trai dung hudng,
vi tri vao tung truc got vé thi madi van hanh dugec.

Nhu vy, dé c6 thé got dugc Vo trai chanh voi
chi phi thép, hé théng got vo trai chanh dwoc ty
dong dua dén vi tri can got da duoc thiét ké va thuc
nghiém. Hé thong da chay thir nghiém thanh cong
véi trai chanh dugc got phu hop dang cit soi theo
mét chiéu. Bai bao nay duoc thuc hién nham dé
Xuét thiét ké hé thdng got Vo tréi chanh véi bién
dang vo duoc got dang soi lién bang cach di
chuyén ludi dao trén cung tron tiép tuyén véi mat
ngoai trai chanh va chanh dugc quay quanh truc
thang dung.

Hinh 1. Dao bao dé got v6 chanh dang s¢i va dao cit dé got vé chanh dang sei to

2. PHUONG PHAP NGHIEN CUU

2.1. Thiét ké co khi

Téng quat vé hé thong got V0 trai chanh de Xu‘ét
dugc thiet ké nhu Hinh 2, gom nam thanh phan
chinh véi cac nhiém vu nhu sau:

2.1.1. B¢ phdn khung mdy got vo chanh

Khung méy duoc thiét ké dé chiu luc va két néi
su lién két cac ‘bcf) phan cuaa chi tiét may (Phung va
ctc., 2014). Phan khung may duoc lam tir sat hop
vudng 40 voi kich thude 945 x 620 x 825 mm phu
hop va nho gon thuan tién cho viéc di chuyén.

2.1.2. Bg phdn dan dong

Bo6 phan dan dong s& di chuyén ting trdi chanh

dén bo phan con lan ly tam, nho cudn x0én duoc
diéu khién boi dong co budc (Chat va ctv., 2006;
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bich va ctv., 2008). Khodng cach mdi trai chanh
duoc tach déu trén cudn xoan va roi vao 6 chia tai
con lan ly tam.

2.1.3. Bg phdn con lan ly tam

Theo Bang 1, kich ¢4 trai chanh dugc tom tit dua
trén khao sat dic tinh giébng chanh (Hiéu va ctv.,
2011). Tir d6 bo phan con lan ly tam duogc thiét ké
cho loai c6 kich ¢& trung binh va vira véi hai truc lan
quay nguoc chiéu nhau, n6 tao nén 6 chira phi hop
nhiéu loai ¢& chanh. Viéc diéu khién con lin quay
v6i van tdc do phu hop sao cho trai chanh dung
hudéng theo chiéu kim ghim.

2.1.4. B¢ phdn ban truot ghim quay

B6 phan ban truot c6 dau ghim dang 3 kim dé ¢
dinh chanh va quay chanh quanh truc nho vao dong
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co didu khién truc ghim va ban truot ciing dugc diéu
khién theo hudng 1én xuong ctia ban trugt.

2.1.5. B¢ phdn dao got vo chanh

B¢ phén dao got vo trdi chanh bao gém dao quay
goc cat theo hudng tir dudi 1én dinh. Van dé la lva
chon lugi dao dang hinh cung phu hgp cho viéc got
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vé chanh. Do d6, luc cit duge didu chinh boi 10 xo
nén va toc do di chuyén dao got.

Bing 1. Kich ¢& trai chanh khong hat dwoc trong
¢6 kich thwéc dwong kinh (domn vi mm)

Loai nhé Loai trung binh Loai vira_Loai Ién

30 -39 40-49 50-59 60-70

| C

A b A

0

J

Hinh 2. Téng quan may got vé chanh dwoc thiét ké

Ghi chii: Phéu cap chanh (1), phéu chita bng tai xodn (2), truc xodn ddn chanh (3), hai con ldn xoay ly tdm (4), thanh
deé chit C (5), ban dan (6), kim ghim chanh xoay géc 90° (7), ban truot ghim xoay tron chanh (8), xa chanh got xong (9),

dao got (10)
2.2. Nguyén ly hoat déng

Khi tién hanh got vo trai chanh, hé théng thuc
hién trinh ty cac cong doan sau day:

Nhéap liéu trai chanh thé (chanh chua got):
Chanh thé duoc dua vao phéu chua liéu (1), chanh
s& roi vao phan phéu c6 bang tai (2) va truc xoan van
chuyén (3) nhu Hinh 3, ting trai chanh dén vi tri co
céu con lin ly tdm (4) xoay cho chanh diing huéng
theo du hozc cudn thing theo chiéu ghim va ¢ day
phan d¢ giit chanh (5) c6 dang hinh C va ca ban dan
(6) sé& di chuyén t6i vi tri cudi cam bién hanh trinh
phat hién theo Hinh 4.

27

Hinh 3. Chitra va cép liéu chanh
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Hinh 4. Pinh huéng va dé chanh

Hai budce ghim va 1at duoc thyuc hién trong qua
trinh ¢6 dinh chanh. Ghim trai chanh: kim ghim
chanh (7) cho sin, lac nay chanh s& ghim vao %
trong thanh kim. Lat trai chanh: kim ghim chanh
duoc quay mot goc 90° dé chuyén chanh sang ving
¢ dinh. Luc nay, ban truot mang kim ghim xoay
tron (8) s& di chuyén xudng véi 3 kim ghim dé ghim
vao dau trén cua trai chanh tao lyc giit hai diu chanh
va tién hanh quay qua truc véi van toc dinh trugc
(Bolton, 2009; Hung va ctv., 2012).

Thuc hién got vo chanh: Dao got dugc dé (10)
vao mit vo chanh can got nhd vao 10 xo dit phia sau
ctia dao got s& gitip dao got tiép xuc véi vo co do
day va kich c& khac nhau trong pham vi cho phép
got, dao got di chuyén theo hudng tir duéi 1én di
dang cung tron véi toe d6 phi hop dé got vo trai
chanh dén hét thi qua trinh duoc tiép tuc lap lai.

L4y chanh da got ra ngoai: Khi vo trai chanh da
duoc got xong thi 3 kim xoay chanh (8) duirng quay
va dao got da ngimg thi ban trugt 1én v& vj tri ban
dau mang chanh di got theo, ltic nay phan chit U (9)
nhu Hinh 5 s& chan trai chanh lai roi xuéng phan
chira chanh thanh pham va két thic qua trinh got vo
chanh.
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Hinh 5. Xoay va got chanh
2.3. Thiét ké thi nghiém

Sau qua trinh chon lya chanh vai kich ¢ vira
theo Bang 1 & trén, dén giai doan got vo tai cac co
s& san xuat mat mot vai ngay trong thi nghiém nay,
chanh sau khi duoc hai da duoc bao quan trong diéu
kién binh thuong tir 1 dén 3 ngay nhim dam bao do
tuoi khong bi mém, héo va phu hop véi thuc té thu
mua chanh.

Thi nghiém duoc tién hanh 10 1an thir, mdi lan
thir cho 10 trai chanh c6 dang Hinh 6. Bé phu hop
véi got vo dang soi theo may got chanh ban thi
cong, chanh da dwoc tuyén chon qua khau phan loai
kich thudc tai co so thu mua tiuy y & Hau Giang. Hé
thdng got vo trai chanh sau khi dugc ché tao va dugc
chay thuc nghiém trén may & Hinh 7. Vao thoi diém
thyc hién thuc nghiém, bd phan dé trai chanh chir C
tu dong thiéu luc nén trai chanh dugc tiép sic luc dé
vao gia ty dé hinh chix C (b6 phan (5) trong Hinh 4)
trugc khi bit dau qua trinh ghim trai chanh dé
chuyén sang bo phan xoay trai quanh truc got dugc
mo ta & Hinh 5.

Hinh 6. Trai chanh truéc khi got vo
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Hinh 7. Hé thong got vé trai chanh ty dong dwoc ché tao
khoang 3,0 mm d¢é ting ti 1& got vo lién sach khi
didu khién téc do quay trai chanh (110 vong/phut) bé mat vo chanh nhiéu 161 16m. Lo xo nén tai dao

Truéc khi thyc hién thi nghiém, may da duogc

got (vong tron do) ¢ Hinh 8 trong hé thong hoat
dong hiéu qua giup dao cat dugc 16p vo chanh theo
duong cung tron cua trai chanh tot hon.

va van tbc :[inh‘tién dao (1/18 vong/giay) sao cho
ludi dao cat lien ¢6 do chong lap 1én nhau vao

Hinh 8. Dao got vé trai chanh
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3. KET QUA VA THAO LUAN

S6 lieu két qua got vo trai chanh dwoc liét ké &
Bang 2. Trong 10 lan thir voi d6 sau trung binh 1a
1,86 mm va 16n nhat 1a 2,1m, do cét soi vo tir 3,0
mm dén 3,2 mm dat duoc két qua nhu sau:

Hé théng got dwoc vo trai chanh hidu qua véi do
sau (}uéi 1,9 mm dat 80% va trén 1,9 mm dat 97%,
d0 sat soi vo tir 3,0 mm dén 3,2 mm dat 100%.

Bang 2. S6 liéu got vé trai chanh véi dao chay tw

dong
séian D0 Tyleget Pocit Tyle
thir sau sach soi  cat sgi
(mm) (%) (mm) (%)
1 2,1 100 3,0
2 2,1 100 3,2
3 2,0 100 3,1
4 15 73 3,2
5 1,9 93 3,1
6 18 88 3,2 100
7 1,6 78 3,0
8 1,7 83 3,2
9 1,9 93 3,0
10 2,0 100 3,2

DQ got sach khong cao da duogc ghi nhan & Ié}n
got mau thar 4 va tha 7 véi do got sach chi dat dén
73%.

Mot s trai chanh da duoc got sach vo dugc trinh
bay ¢ Hinh 9. Banh gia cam quan cho thay d¢ got
sach dat trén 85%

Hé thong may got vo chanh ty dong dwoc dé xuit
da got dat yéu cau so véi mot cong nhan lanh nghé.
Vi mdi trai chanh c6 kich ¢ loai vira va thoi gian
cip-got cua may 1a 15 gidy/trai, nang suit trung binh
c6 thé dat khoang 240 trai/gio hay khoang 24 kg/gio.
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