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TOM TAT

Bai bao trinh bay két qua nghién ctru thiét ké, ché tao thiét bi got vo ca rdt phuc vu
cho ddy chuyén san xuat ché bién cac san pham tir ca rét [1,2,8]. Nhom tac gia da van
dung phuong phap quy hoach thuc nghiém, xt 1y s6 liéu thi nghiém, giai phuong trinh
hdi quy tim ra dugc thong sé 1am viéc toi wu cta thiét bi got vo ca rét nhu toe do quay
truc Rulo n(v/p), luc dan hdi cua 1o xo dao Fd(N), luc dan hoi cua 16 xo Rulo Fr(N) va
céc chi tiéu téi wu nhu ty 1& got sach vo a(%), chi phi dién ning riéng Ar(Wh/kg) [3,9].
Két qua nghién cuu da ché tao dugc mot thiét bi got vo ca 1ot ¢o nang suét got vo ca
rot 200 kg/gio.

Tir khoa: May got vo ca rdt, ty 16 got sach, nang suat got vo
ABSTRACT

This paper presents the results of research, design and manufacture of carrot
peelers for the production line and processing of carrot products. The authors applied
the experimental planning method, processed experimental data, solved the regression
equation to find the optimal working parameters of the carrot peelers such as the
rotational speed of the axis Rulo n (v/p), elastic force of knife spring Fd (N), elastic
force of spring Rulo Fr (N) and optimal parameters such as peeling rate a (%), specific
electricity cost Ar (Wh/kg). As a result, a carrot peeler with a capacity of 200 kg/h was
produced.

Keywords: Carrot peeler, clean peeling rate, carrot peeling productivity

I. GIOI THIEU dinh dudng va mot sé khoang chit nén ca

Ca 6t 14 mot loai thue phém quan rot co tac dung tang cuong thi luc, chong

trong trong bira an hang ngay, bdi vi nd c6
chtra nhiéu thanh phan dinh dudng nhu : Phan ca ca rét ¢6 16p vo day Imm,
protic, libit, gluxic,vitamin va mot s6 néu tinh vé khoi luong thi phén vo chiém
khoang chat khac. Vi ¢6 nhiéu thanh phan  10% khéi lugng cu, nghia 13 con lai 90%

bénh ung thu, tdo bon, chéng 140 hoa.
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phﬁn thit an dugc. Trong 10% khéi lugng
vo ca rot do co tiép xtc v6i dat, phén bon,
thudc trir sdu va mot sé vi sinh vat khong
c6 loi cho strc khoe, do d6 vo ca rdt can
phai got sach di dé dam bao vé sinh an
toan thuc pham.

Trong ddy chuyén san xuit cac san
phim tir ca rot & Viét Nam, chu yéu sir
dung may got vo ca rét c6 cong suat 1o,
nhap khiu ctia nude ngoai voi chi phi dau
tu cao, khi hu hong sira chita ton nhiéu
chi phi va do nguyén liéu ca rot trong &
Viét Nam khac so voi nguyén ligu ca rot
trong & nudc ngoai nén mot s6 may got vo
0 nudc ngoai khong dap tng dugc. Do
d6, nhom tac gia da nghién ciru ché tao
ra thiét bi got vo ca rdt dap tng nhu cau
trong nudc, gidm chi phi dau tu, nodi dia
hoa thiét bi [4].

Hinh 1. Mt cdt doc cti ca rét.

1. L4 ca rét; 2. Phan duong kinh 10n;
3. Phan 16i; 4. Phan dudng kinh nho;
5. R& cai; 6. R& phy; 7. Phan vo ca rot.
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II. NGUYEN LIEU VA PHUONG
PHAP NGHIEN CUU

1. Nguyén liéu

Ca rét dugc trong tai cac huyén thudc
tinh Lam Dong, ¢ chiéu dai tir 155 mm trd
1&€n, duong kinh cu tr 15 - 55 mm, c6 do
tuoi, c6 do gion.

2. Phuong phap nghién ctru

Thuc hién nghién ctru cic théng sé
ctia thiét bi got vo ca rdt ¢6 anh huong dén
cac chi tiéu vé kinh té k¥ thuat cua thiét
bi. Trén co so thiét 1ap bai toan hop den
va st dung phuong phap quy hoach thuc
nghiém dé giam b6t sd lugng thi nghiém
[1,2,3,4,3,8,9].

- Ty 1€ got sach v6 a % dugc xéc dinh:
a (%) = [(m, +m,)/m,] x 100

Trong d6: a: Ty 1€ got vo (%); m:
khdi lwong vo da got ctia may (g); m,: khoi
luong vo con sot got lai bang tay (g)

- Chi phi dién nang riéng xac dinh:

Ar=A.h/C (Wh/kg)

Trong d6: A: Lugng dién ti€u thy trong
khoang thoi gian h 1a (W); h: Thoi gian got
v (gid); C: Khdi lwong ca rdt di got trong
khoang thoi gian h 1a (kg); Ar: DPién ning
tiéu thu (Wh/kg)

Thuc hién phan tich cac bién sb thay
d6i, img dung phan mém Statgraphics 7.0
va Excel dé thiét ké thi nghiém va xir 1y s6
liéu thi nghiém. Phuong trinh hdi quy bac
hai dugc tim ra thong qua quy hoach thuc
nghiém (thi nghiém) va giai phuong trinh
tim ra thong s6 t6i wu cua thiét bi.

III. KET QUA NGHIEN CUU

1. Két qua ché tao thiét bi got vé ca rot
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Hinh 2. Cdu tao thiét bi got v ca rét

1. Tryuc chinh cua may (co6 14 truc) ; 2.
Tay bién c6 (14 cai); 3. Bd dao tha 2; 4. BO
dao 1;5.B0o tmyén xich; 6. Mit che; 7. Bé
cap nguyén liéu; 8. Rulo (14 cai); 9. Truc
Rulo (14 truc); 10. B¢ thoat nguyén li¢u

B6 phan got vo: gém ¢6 6 bd dao, mbi
bd dao c6 2 dao got loai 2 ludi, 7 cdp truc
cudn Rulo bang cao su mém dé van chuyén
ca rot, trén Rulo c6 truc Rulo lap trén Tay
bién, Tay bién trong qua trinh lam viéc s€
lic 1én xubng khi dudng kinh cu ca rot thay
d6i va gitr cho ca rét chuyén dong thing
theo phuong ngang [4,8,10,11].

Bo phan truyén dong quay: Truc cong
tac (1) duoc truyén dong qua bd truyén xich
tir dong co dién, truc cong tac (1) lai truyén
dong xich qua tryc Rulo lam cho Rulo
quay, do bd tri truyén dong truc cong tac
¢ trén va truc cong tac & dudi quay ngugc
chiéu nhau lam truc Rulo ciing quay nguoc
chiéu nhau [4,8,10,11]..

2. Két qua thuc nghiém

Két qua quy hoach thuc nghiém va xir
ly s6 liéu da xac dinh duoc phuong trinh
ho6i quy biéu dién sy anh huong cia tdc do
quay truc rulo, Luc dan hdi 10 xo va Luc

dan hoi 10 xo Rulo dén ty 1& got sach vo
ung dung phuong phdp quy hoach thuc
nghiém [3,9]

a. Dang bai toan hop den

Dang bai toan hop den dugc mo ta nhu

sau:
—»  May got vé ca rot a
Fd
Ar
—
Fr

Hinh 3. Mé hinh bai todn hép den mé ta qud trinh
nghién citu

Thong sb dau vao:

n: Téc do quay truc rulo (v/ph),
=216+256 v/ph

F,: Luc dan hdi lo xo dao (N), F,=11
+ 13N

F: Luc dan hoi 10 xo rulo (N), F, = 40
+44 N

Loai bo cac hé s khong phu hop,
nhitng yeu to khac anh hudng dén ty 1¢ got
sach vo va chi phi dién nang cho qué trinh
got vo.
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Thong so dau ra:

a: Ty 1€ got sach vo (%)

Ar: Chi phi dién nang riéng cho qua
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trinh got (Wh/kg).
Mién thyc nghiém cua cac yéu to dau

vao nhu sau:

Bang 1. Tong hop cac murc va khoang bién thién cta cac yéu td dau vao

Yéu to ~ n(vip) Fd (N) Fr (N)
Toc d§ quay truc | Luc dan hoilo xo | Luc dan hoi 10 xo
Mirc Rulo dao Rulo
+1,682 269,63 13,68 45,36
+1 256 13 44
0 236 12 42
-1 216 11 40
-1,682 202,36 10,31 38,63
Khoang bién thién A 20 1 2

Tién hanh ngau nhién hoa thtr ty cac thi nghiém bang phan mém Statgraphic ver 7.0,
Ma tran thi nghiém va két qua thuc nghi¢m theo phuong &n bac 2 ¢ dang thuc dugc trinh

bay ¢ bang 2
Bang 2. Ma tran thi nghiém va két qua thi nghiém
run n Fd Fr a Ar
(v/p) (N) N) (%) (Wh/kg)

1 256.000000  13.000000 44.000000 97.35 2.82
2 236.000000  10.318207 42.000000 95.07 2.49
3 216.000000 13.000000 40.000000 88.18 2.36
4 256.000000 13.000000 40.000000 93.36 2.79
5 236.000000  12.000000 42.000000 95.41 2.32
6 236.000000  12.000000 42.000000 95.48 2.34
7 216.000000 11.000000 44.000000 92.09 2.38
8 216.000000  13.000000 44.000000 89.98 2.65
9 236.000000 13.681793 42.000000 92.80 2.66
10 256.000000 11.000000 40.000000 93.43 2.90
11 269.635857  12.000000 42.000000 96.82 2.94
12 236.000000  12.000000 42.000000 95.46 2.33
13 236.000000  12.000000 38.636414 90.70 2.47
14  202.364143 12.000000 42.000000 88.10 2.21
15 236.000000 12.000000 42.000000 95.54 2.35

44

TAP CHi KHOA HOC | .

605
g 12/2022



JOUPI’]CII o]( Science - V L U T E

ISSN 261 5-9945

run n Fd Fr a Ar
(v/p) ™) ™) (%) (Wh/kg)
16 236.000000 12.000000 42.000000 96.03 2.31
17 216.000000 11.000000 40.000000 93.92 2.19
18 236.000000 12.000000 42.000000 95.12 2.34
19 256.000000 11.000000 44.000000 95.12 2.83
20 236.000000 12.000000 45.363586 93.85 2.63

b. Xir Iy 6 li¢u thi nghiém
- Ty 1€ got sach vo a %

w7 .:.
AT

&

L

Hinh 6. Quan hé a - Fd - Fr
- Chi phi nang lugng dién:

Ar=

Hinh 7. Quan hé Ar -n-Fd
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Hinh 9. Quan hé Ar - Fd - Fr

Két qua xtr Iy s6 lidu thyc nghiém, thiét
1ap phuong trinh hdi qui bac hai mé ta anh
hudng cta Luc dan hoi 10 xo dao FA(N),
Luyc dan hdi 10 xo Rulo Fr (N), S6 vong
quay truc Rulo n(v/p) dén ty 1& got sach vo
a % va chi phi nang lugng dién Ar W(h/kg)

i? a=-103,541-0,169374.n -

18,6913.Fd + 14,861 .Fr +
0,0625625.n.Fd +0,0178438.n.Fr
+0,370625.Fd.Fr -2,58872.10°.n?
- 0,513996.Fd”* - 0,275224.Fr*

42,025+0,0111858.n — 1,89198.
Fd-1,5126.Fr—3,5.10°.n.Fd -
1,625.103.n.Fr + 0,0125.Fd.Fr +
2,33057.10*.n* + 0,0932226.Fd>
+ 0,021096.Fr?
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3. X4c dinh thong s6 1am viéc t6i wu
cia may
Muc tiéu t6i uu la cit Ca rét sau khi got
dat ty 1¢ got sach vo cao nhét voi chi phi
dién nang thap nhat. Tir myc tiéu t6i wu ta
¢6 ba cac bai toan tdi uu nhu sau:
Bai toan 1:
a =-103,541 - 0,169374.n -18,6913.
Fd + 14,861.Fr + 0,0625625.n.Fd
+ 0,0178438.n.Fr + 0,370625.

Fd.Fr -2,58872.10°.n*-0,513996.
Fd? - 0,275224.Fr?

Ham muc tiéu: a — max

Ham diéu kién:

269,63 > n> 202,36 (v/p)

13,68 > Fd> 10,31 (N)

45,36 > Fr> 38,63 (N)

Bai toén 2:

Ar =42,025+0,0111858.n — 1,89198.
Fd — 1,5126.Fr — 3,5.10°.n.Fd
-1,625.103.n.Fr + 0,0125.Fd.Fr
+2,33057.10*.n> + 0,0932226.
Fd** 0,021096.Fr?

Ham muc tiéu: Ar — min

Ham diéu kién:

269,63 > n> 202,36 (v/p)

13,68 > Fd> 10,31 (N)

45,36 > Fr> 38,63 (N)

Bai toan 3:

a =-103,541 -0,169374.n -18,6913.

Fd + 14,861.Fr + 0,0625625.n.Fd
+ 0,0178438.n.Fr + 0,370625.

Fd.Fr -2,58872.10.n?-0,513996.
Fd? - 0,275224.Fr*
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Ar =42,025+0,0111858.n — 1,89198.
Fd — 1,5126.Fr — 3,5.10°.n.Fd
-1,625.103.n.Fr + 0,0125.Fd.Fr
+2,33057.10*n*> + 0,0932226.
Fd*>* 0,021096.Fr?

Chi tiéu ve ty 1€ got vd a dugc uu tién
chon 1a ham muc tiéu uu tién.
- Ham muc ti€u: a — max, Ar — min.

- Ham diéu kién:

nmax(a) Z ntu (t61 uu Z 1llmin (Ar) (V/p )
> oi >

deax(a) - thu (tOI IIU) - dein(Ar) (N)
> 51 wu >

Frmax(a) - Frtu (tOI uu = Frmin(Ar) (N)

Ung dung phan mém Excel giai bai
toan 3, tim ra duoc:

Céc thong sb 1am viéc t6i uu cua thiét
bi: S6 vong quay truc Rulo: n = 269,60
v/p; Luc dan héi 16 xo dao: Fd =13,68 N;
Luc dan hoi 16 xo Rulo: Fr =44,95 N

Chi tiéu t6i wu dat duge cla thiét bi:
Chi tiéu tdi wu: a_ = 97,54 %; Mc ti€u
thu dién nang riéng: Ar = 3,31 Wh/kg

IV. KET LUAN

Bai bdo da van dung phuong phap
quy hoach thuc nghiém [9], itng dung
phan mém Statgraphics 7.0 va Excel dé
tinh toan, thiét ké va ché tao thiét bi got
vo ca rét. Thiét bi got vo ca rdt co cac
théng s6 lam viéc va chi tiéu 1am viéc
t6i wu nhu sau: Toc do quay truc Rulo n
= 269,60 v/p; Luc dan hdi 160 xo dao Fd
= 13,68 N; Lyc dan hoi 16 xo Rulo Fr =
44,95 N; Ty 1€ got sach vo a = 97,54 %;
Chi phi dién ndng riéng cho qua trinh got
Ar = 3,31 Wh/kg, ning suat got vo ca rot
200 kg/gio. Thiét bi got sach vo ca rét,
dam bao tinh kinh té va dép tng nhu cau
san xudt [10,11].
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