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TOM TAT

Trong quy trinh tach rudt chanh day, sau khi trai chanh ddy dwoc cdt ra thanh nhiéu phan
nhé thi ta thu dwoc hon hop bao gém vo va rugt. Viéc tié'p theo la can tach riéng biét dung dich rugt
chanh ra khoi cac manh vo, viéc nay dwoc thuc hién boi may sang. Cum cdt nhé trai chanh day
thanh nhiéu manh nhé truede khi di vao mdy sang tach c¢é nhiéu théng so anh hwong dén hiéu qua,
chat heong ciia viéc sang tach: Khe ho giita cdc dao, kich thuée dao, téc dé quay ciia truc dao, ...
N6 quyét dinh s6 lwong manh vé dwoc cdt nhé va chdt lwong ciia manh vé ¢é bi vé nét hay khéng.
Tir d6 sé gép phdn tao nén chat lwong va hiéu qud ciia ca qud trinh tach rudt chanh day. Trong bai
bdo nay sé tdp trung nghién ciru im ra cdc théng sé hop Iy ciia cum cdt nhé qua chanh day dé nham
ddam bao hiéu qua ciia qud trinh tach rudt chanh day ra khéi vo la cao nhat.

T khéa: Tdch rudt chanh day; May cadt lat; May thai lat.
ABSTRACT

In the process of separating the passion fruit pulp, after the passion fruit is cut into many
small parts, a mixture of lemon peel and pulp will be obtaine. The next step is to separate the
lemon pulp from the peels, this is done by the screening machine. The cluster of machines that cut
passionfruit into small pieces before entering the screening machine has many parameters affecting
the efficiency and quality of the screening machine: Clearance between knives, knife size, rotational
speed of the knife shaft,.... It determines the quantity of pieces of lemon peel and the quality of
pieces. From there, it will contribute to the quality and efficiency of the whole process of separating
the passion fruit. In this paper, the research will focus on finding out the reasonable parameters of
the cluster of cutting passion fruit to ensure the highest efficiency of the process of separating the
passion fruit pulp from the peel.

Keywords: Passion fruit pulping machine; Passion fruit slicer; Passion fruit cutter.
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1. TONG QUAN

Ngay nay, con ngudi s dung ngay cang
nhiu cic san pham tir chanh diy vi n6 mang
lai nhiéu loi ich cho stic khoe. Trong do, rudt
chanh ddy dugc sir dung nhiéu nhat. Trudc day,
theo phuong phép thu cong, cac doanh nghié¢p
san xudt cac san pham tir chanh day di thuc
hién viéc 14y rudt chanh day tir qua chanh bang
cach cho cong nhan cit d6i qua chanh ra va
dung mudng hoic dung cu chuyén dung dé muc
rudt ra khoi vo. Phuong phép nay don gian, chi
phi dau tu ban dau thap, hiéu qua liy sach phan
rudt ra khoi vo 1a rat cao va gan nhu tuyét doi.
Tuy nhién, phuong phap niy c6 ning suét rat
thap, phu thudc hoan toan vao trinh do tay nghé
cua cong nhan. Hién nay, cac doanh nghiép
san xudt cac san pham chanh day da phan sir
dung may moc thiét bi dé thay thé cho lao dong
thu cong. Viéc ndy mic du chi phi dau tu ban
dau cao nhung gitp ting ning suit, hiéu qua
va chét luong 6n dinh. Trong day chuyén may
moc thiét bi ¢ cum cit nhoé qua chanh trude
khi sang tach dong vai tro quan trong va gép
phan truc tiép quyét dinh chét luong va hiéu
qua cua ca quy trinh tach rudt chanh ra khoi vo.
Trong bai bio nay, mot mo hinh cum cit nho
qua chanh dugc nghién curu, tinh toan, ché tao
va thyc nghiém dé tim ra cac thong s6 chinh
phu hop gitp hi¢u qua tach rudt chanh day
trong ca quy trinh dat hidu qua cao nhét.

2. THIET KE HE THONG THIET BI
2.1. Thong s6 ban dau

Qua chanh day duoc ding dé nghién
cuu la qua chanh day vo tia con tuoi, chua bi
héo, cuéng 6 thé duge vit bo hodc con nguyén
cubng. Mau cta nhitng qua chanh duoc ding
dé nghién ctru duoc thé hién 6 hinh 1.

Hinh 1. Mau qua chanh ddy dieoc ding dé nghién ciru

Khao sat cac dac tinh cta qua chanh
day:

- Qua chanh diy c6 hinh bau duc,
c6 chiéu dai (L) trung binh tir 61.6mm dén
67.6mm, duong kinh trung binh (D) cta qua
chanh day tir 49.6mm dén 59mm, $6 liéu khao
sat dugc thé hién trong bang 1 va hinh anh khao
sat dugc thé hién & hinh 2.

W chanh day
L

Hinh 2. Khao sat kich thuoc qua chanh ddy

a
N
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Bang 1. Két qua khdo sdt kich thude qud chanh déy

STT (mLm) (mDm) STT (mLm) (mDm)
1 67.6 | 59.0 11 64.0 | 56.0
2 63.0 | 583 12 652 | 55.7
3 63.5 | 542 13 62.7 | 532
4 64.1 56.4 14 633 | 549
5 63.8 | 55.0 15 65.5 | 56.2
6 61.6 | 49.6 16 63.6 | 55.1
7 62.3 | 50.1 17 63.7 | 54.7
8 64.5 | 555 18 62.1 51.8
9 62.7 | 513 19 63.1 54.9
10 66.8 | 57.7 20 62.0 | 503

Khdi lugng trung binh qua chanh: 80g/
trai.

- G6c ma sat gitta qua chanh day va
kim loai: Dung thuc nghi¢m dé xac dinh gbc
ma sat gitta qua chanh va kim loai, két qua thuc
nghiém duogc thé hién trong bang 2. Goc ma sat
trung binh gitta qua chanh day va kim loai la
28.80.

Bdng 2. Két qua thire nghiém goc ma sdt giita qua
chanh ddy va kim loai

STT | Kétqua (dd) | STT | Két qua (dd)
1 27.0 6 28.5
2 31.5 7 33.0
3 29.0 8 28.0
4 27.0 9 29.5
5 24.0 10 30.5

- S6 manh vé tdi vu dugc cit ra tir mot
qua chanh day dé dem lai hiéu qua khi sang
tach: 12 manh (duogc trinh bay trong mdt nghién
cuu khac).

2.2. Co sé tinh toan, thiét ké

C6 hai phuong phéap thuong dung dé
lam qué chanh day v& ra thanh nhidu manh nho
d6 1a st dung tang nghién va st dung dao cit:

- Tang nghién: Dung hai tang quay
nguoc chidu nhau (hinh 3), qua chanh duoc
nghién ép va v& thanh nhiéu manh nho. Phuong
phap nay c6 ning suat cao nhung nhuoc diém
16n cua phuong phép nay la vo chanh bi ép va
lam cho tinh dau trong vo chanh bay ra va 1an
16n vao dung dich rudt chanh day. Diéu nay sé
lam anh huéng dén chit lwong cta san phim
khi nguoi dung stir dung no.

- Dao cit: C6 hai loai dao cat thuong
dung nhat (hinh 4) d6 1a dao dang thanh va dao
dang dia tron. Dao dang thanh khé kiém soat
dugc sé luong manh vo duge cat ra va giy ra
nhiéu manh vun nho sau khi cit. Piéu nay lam
cho chit lugng san pham khong dam bao. Pdi
v6i dao dang dia tron sé& cat lién tuc chanh day
1am cho vét cat dep, khong sinh ra manh vun.
Do do, dao dang dia tron dugc chon dé nghién
ctru.

Dan 1 Dan 2

Hinh 4. Céc logi dao cat

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
170 TAP CHI CO KHI VIET NAM, S6 306, thang 8 nim 2023
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CU’U - TRAO BOI

Pé dam bao qua chanh duoc cit thanh
nhiéu manh nho thi can phai thuc hién cit thanh
hai 1an, qua chanh duoc cat 1an 1 tao ra cac
khoanh tron nhu hinh 5. Sau do6, cac khoanh
tron duoc cit tiép dé tao ra cac manh nho duogc
thé hién & hinh 6.

v | N

,fl

Hinh 5. Chanh dwoc cat lan 1

b

Hinh 6. Chanh dwoc cdt lan 2

x\\

Pé dam bao qua chanh khong bj truot
Ién trong qué trinh cat thi cac thong s6 hinh
hoc can phai dam bao, duong kinh dao (D) la
yéu t0 quan trong quyét dinh van dé nay. Hinh
7 thé hién cac lyc tdc dung Ién qua chanh khi
qua trinh cat xay ra, bao gom: trong lugng qua
chanh P, cac phan luc N, N,, cac lyc ma sat
1:msl"' ms2°

Xét can bang clia qua chanh, ta co:

- - - -

P+N+N,+F +F ,=0 (1)

Pé dam bao qua chanh ludn di xubng
ma khong phu thudc vao khoéi lugng ban than

qua chanh nén thanh phan duoc bo ra khi chiéu
phuong trinh (1) Ién hai phuong Ox va Oy.

Hinh 7. Phan tich lyc tac dung lén qud chanh khi cdt

ZFOX=0<:>N1—Nz.cosa—Fmsz.sinazo 2)
ZFOy =0<N,sina—F, ,.cosa—F, =0 (3)

Giai phuong trinh (2) va (3), ta tim
duogc diéu kién: o = 2¢ véi goc @ 1a goc ma sat
gitta qua chanh véi kim loai (¢ = 28.8°). Khi
o = 2¢ thi qua chanh & trang thai can bang, do
d6 can liy a < 2¢. Thém nita, khi may lam viéc
s& sinh ra rung dong nén hé sé ma sat s& giam.
Trén thuc té, can 1y 60% cta goc o dé dam bao
diédu kién cit duoc qua chanh, vay goc a tdi da
la 34°.

)

Hinh 8. Théng sé hinh hoc xdc dinh dwong kinh D
cua dao dia

Dua vao hinh 8, xét tam giac AEB, ta c6

sin EAB = E
AB
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Tur day tim dugce duong kinh dao, D (mm):

D= 49.6cosa +89.6 )
l-cosa

Dua vao phuong trinh (4), ta thiy rang
a cang nho thi D cang 16n, voi a = 34° thi
D_. =769mm, kich thudc nay la twong dbi 16n.
Do d6, dé tiét kiém khong glan kich thudc cua
may, nén dung co cau day dé de¢ qua chanh di
xudng thay vi str dung diéu kién ty di xudng
cua qua chanh.

2.3. M6 hinh ché tao

M hinh cum cat chanh day duogc thiét
ke, ché tao va lap rap nhu hinh 9.

Hinh 9. M6 hinh cum cdt qua chanh ddy

3. THUC NGHIEM VA KET QUA

Viéc tinh toan duong kinh dao (D) va
bo tri khoang cach cua cac dao da dam bao

duoc sb lwgng manh vo dugc cit ra theo ding
yéu cau ban dau. Mot yéu t6 quan trong khéc
can duoc dam bao d6 1a chat luong vét cit phai
nhin min, néu vét cit tao ra nhitng vét san sui
thi khi sang tach s€ bi vd vun ra va 1an 16n vao
dich rudt chanh day, thanh pham khong dat yéu
cau.

Yéu tb chinh anh huéng dén chét lugng
vét cit 1a tbe do quay cua dao (n, vong/phut).
Trong phan thuc nghlem téc do quay cua dao
s& duoc diéu chinh bang tbc do cua dong co
bang cach thay doi tan sb dong dién cua bién
tan. Két qua thuc nghiém duoc trinh bay trong
bang 3.

Goi H% 1a phan tram dat duoc cua vét
cit do dao cét tao ra so voi chat luong vét cat
mau (vét cit mau duoc thuc hién bang tay —
diéu kién 1y tuong).

Bdng 3. Két qua thiee nghiém

STT Téc dd caa truc dao (;hé? lwgng
(n, vong/phiit) vet cat (H%)
1 180 89
2 200 92
3 220 94
4 240 98
5 260 95
6 280 90
7 300 87

Str dung phlmng phap quy hoach thuc
nghlem binh phuong tdi thiéu c6 phwong trinh
hdi quy 1a ham béc 2 ¢ dang y=b,+bx+
bx?, voiyla chat luong vét cit (H%) va x la toc
do truc dao (vong/phut).

Giai ra tim dugc céc gia tri:
b,=-35.6,b,=1.11 vab, =-0.00235.
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Vay, phuong trinh hoi quy la:
y=-35.6+1.11x — 0.00235x>.

Do thi cia ham muc tiéu dugc thé hién
0 hinh 10.

qn i) Fo ) m B +5

Hinh 10. D6 thi ham muc tiéu
4. KET LUAN

Thong qua bai nghién clru, chung ta
tim hiéu vé ciu tao va nguyén 1y hoat dong cta
cum cat nho qua chanh day, dong thoi phan
tich phuong an lga chon dang dao cét, tim ra
duoc duong kinh t6i wu ctia dao cat dé dam bao

qua chanh diy ludn dugc kéo vao budng cit
ma khong trugt ngugc Ién trén. Thong qua thuc
nghi¢m, thong s6 tdi vu cua toc do truc dao cit
cling duoc tim ra nham dam bao cho cac vét
cit trén nhitng manh nho dam bao nhin min
khong bi v& vun khi thuc hién qué trinh sang
tach, dam bao chat lwong san pham theo yéu
cau cta nguodi dung. <

Ngay nhan bai: 25/7/2023
Ngay phan bi¢n: 08/8/2023

Tai liéu tham khao:

[1]. Lé Ngoc Nam; Nghién ciru thiét ké va ché tao
mdy cdt va tach vé chanh ddy, Luin vin t6t
nghié¢p, Pai hoc Bach Khoa TP. Ho6 Chi Minh.

[2]. Tran Vin Hao, Mac Cam Loc; Nghién ciru va
thiét ké may miic rugt chanh ddy, Luan van t6t
nghiép, Pai hoc Bach Khoa TP. Hd Chi Minh.

[3]. Nguyén Hong Ngan; Mdy san xudt vt liéu va
cau kién xdy dung, NXB. DPai hoc Quéc gia
TP. H6 Chi Minh.

[4]. Nguyén Hitu Loc; Gido trinh quy hoach va
phan tich thuc nghiém, NXB. Pai hoc Quéc
gia TP. Hb Chi Minh.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 306, thang 8 nim 2023 173
cokhivietnam.vn / tapchicokhi.com.vn



