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TOM TAT

Bai bdo gidi thiéu két qua nghién ciru cdc thong sé toi wu ciia bo phdn tach ngon va ld mia
bang phirong phép qui hoach héa thue nghiém. Két qua nghién ciru don yéu té da xdc dinh dwoc
khodng bién thién cia cdc théng sé dau vao la: Vin téc cdp liéu V.= 4+5m/s; chi s6 dong hoc
2=3,75 5,25 mdt dé mia c6 trong buong cong tic q=3 ~4kg/m?; khodng cach tir tam 16 bé ngon
dén tam 16 kep, L =0,5+0,7m. Két qua nghién citu qui hoach héa thue nghiém da yéu té va gidi
bai todn téi wu da xdc dinh dvwoc gid tri 16i wu clia cdc thong s6 dau vao la Vc=4,33m/s; A=4,33;
q=3,63 kg/m’; L =0,584m. Két qua nghién civu la co so dé thiét ké, ché tao Lién hop mady thu hoach
mia nguyén cay.

Tix khoa: T6i wu; Téach ngon mia.
ABSTRACT

This paper introduces the results of research on optimal parameters of cane tops and leaves
by experimental planning method. The results of the single-factor study determined the optimal
domain of the input parameters: Feed speed V_ = 4+5m/s; kinematic index A=3.75 +5.25, density of
sugarcane in the working space q=3 4 kg/m’; distance from center of roll top to center of clamping
roller, L =0.5 +0.7 m. The results of multifactorial experimental planning and optimization problem
solving have determined that the optimal value of input parameters is V. =4.33m/s; 1=4.33; q=3.63
kg/m’; L =0.584m. Research results are the basis for designing and manufacturing the whole
sugarcane harvesting machine complex.

Keywords: Optimal; Break the tops of sugar cane.
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1. PAT VAN PE

Két qua nghién ctru [1], [2] da xéc dinh
du:0’c quy luat anh hudng cta cac thong sb két
ciu va thong s6 1am viéc clia bo phan tach la,
ngon mia to1 cac chi ti€u nhu he sO quét 1ap,
chiéu dai duong quet, ing suat udn cua ngon...
Céac quy luat nay rat quan trong trong viéc xac
dinh gi6i han cua cac thong s6 ciling nhu xu thé
anh huong ctua ching trong qua trinh lam vi¢c
ctia may. Tuy nhién, cac chi tiéu nay van 1a cac
chi tiéu gian tiép anh huong t6i kha ning tach 14,
ngon mia va kha nang phan ly chiing cling nhu
chi phi nang lugng cua qua trinh. Trong qua trinh
xdy dyng mo hinh Iy thuyet mot mat ching ta
phai chap nhan mot sb gia thlet nhim don gian
hoa bai toan dé co thé giai quyét duoc, mat khac
trong cac mo hinh 1y thuyét hoan toan c6 thé bo
qua cac tac dong ngiu nhién cua cac yéu to, vi
thé két qua ctia m6 hinh 1y thuyét van con nhiing
sai s ma ching ta chwa kiém chung duoc.

Ngoai ra, trong thuc tién cac chi tiéu
tryc tiép anh hudng toi hiéu qua ciia qué trinh
tach 14, ngon mia ra khoi khéi than cdy mia la:
ty 1& tap chat ctia ngon, 14 mia; ty 1 ton that;
chi phi nang lugng riéng. Py l1a nhiing chi tiéu
ma bai toan 1y thuyét khong thé giai quyét dugc
tryc tiép.

Do d6, dé c6 co sd chinh xac va co thé
tmg dung vao thyc té, chung t6i da tién hanh
nghién ctru thyc nghiém nhim xic dinh cac
thong s6 toi ru ciia bo phan tach ngon va 14 mia.

2. POI TUQNG, PHUONG PHAP NGHIEN

CuUU

2.1. P6i twong, thiét bi phuc vu nghién ciru
- B6i twong nghién ctru 1a cac thong sb

chinh cta bo phan tach ngon va 14 mia trén Lién

h0’p may thu hoach mia nguyén cay. Cac thong
s6 nghién ctru truc tiép 1a: két cau cac 16 cong

tac; vat li¢u lam rang cong tac; cac thong so
dong hoc; ché do lam viéc.

- Thiét bi phuc vu nghién ctru: thiét bi
do s6 vong quay Beha Unitest 93412; dong hd
bam giay; can di¢n tu; déng hd do dong dién,
dién ap...

- Dan thi nghiém c6 cAu tao thé hién
trén hinh 1.

“+ 3 2 1
4 2 L

T @‘@ﬁ W

Hinh 1. So' do bé tri dan thi nghiém:
1. Bang tai ccfp lieu; 2. Modul 56 tach ]d mia;
3. Modul bé ngon mia; 4. Modul vin chuyén cdy mia

- Phuong phap do: Po tryc tiép va xac
dinh bang cong thuc tinh toan sau khi da do
truc tiep cac so li¢u thanh phan.

2.2. Phwong phap quy hoach thyc nghiém da
yéu to

Trudc khi ap dung phuong phap nay, da
stt dung phuong phap thuc nghiém don yéu t6
dé nhén dién so bd quy luat tuong tac va mic
d6 anh hudng cua ting thong sd dén cac chi
tiéu, 1am co s& dé xac dinh khoang nghién ctru,
khoang bién thién, mic bién thién thich hop.
Trong nghién ciru thyc nghiém don yéu t6 can
¢b dinh cac yéu tb khac, chi thay d6i mot sb yéu
t6 vao dé xac dinh anh huéng cua no dén thong
s6 ra. Khoang bién thién va muic co s& cua cic
thong s nay duoc xac dinh qua két qua nghién
ctru Iy thuyét va thi nghiém tham do trén cac mo
hinh nghién ctru. Mi thi nghiém lap lai 3 lan.

Muc tiéu nghién ctu thyc nghiém da
yéu to theo phuong phap qui hoach héa thuc
nghi¢ém (QHTN) la nham xem xét sy tuong tac
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ctia t6 hop cac thong s6 dau vao, tir 46 xac dinh
cac chi tiéu t6i uu chung bang phuong phap
thuong lugng giita cac gia tri toi wu riéng cua
ting chi tiéu & mirc chap nhan duoc.

Ap dung chuong trinh tinh toan cila
Vién Co dién Nong nghiép va Cong nghé Sau
thu hoach [5] hoac chuong trinh Table Curve
da duoc két ndi voi chuong trinh xir 1y phuong
sai thuc nghiém dé xir 1y két qua tinh toan.

3. KET QUA VA THAO LUAN

Tuong tu nhu vdi [4], céc chi tiéu chinh
dé danh gia chat luong lam viéc ctia bo phan
taich ngon va 14 mia trén Lién hgp may thu
hoach mia 1a: ty 18 tap chat (n); ty 1& hao hut
(¥) va chi phi nang luong riéng (N ).

Qua két qua nghién cuu [2], [3], [4]
va qua thi nghi¢m tham do so b ban dau, cac
thong s chinh anh huong dén céc chi tiéu lam
viéc cua bo phan tach ngon va 1a mia la: van tde
cép ligu (V,); hé $6 gi(f)ng hoc (1), =0 R /V,
trong d6 o, la van téc goc cua 16 cong tac, R,
la ban kinh dinh rang cong tac); mat do mia co
trong budng cong tac (), (qZ‘Qc/Vc.bk,‘trong do
Q, la lwong cung cap, b, 1a be rong budng cong
tac); va vi tri dat 16 bé ngon (L) (khoang cach
tir tam 16 bé ngon dén tam 16 kep).

Véi cac thong s6 nghién ctru va chi tiéu
da xac dinh & trén, két qua nghién ctru thuc
nghi¢m don, da yéu t6 dugc trinh bay dudi day.

3.1. Thyc nghiém don yéu to

Lan luot tién hanh thuc nghi¢ém don
yéu té voi timg thong sb, cac thong sb con lai
duoc ¢b dinh & muc co s&, mdi mire bién thién
ctia thong sé dugc lap lai 3 1an. Mién qui hoach
duoc gidi han la:

- Van tdc cép lieu: V, = 3,5+5,5 mys,
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khoang bién thién, £=0,5m/s; (mtrc cos6 V=
4,5);

Hé sb dong hoc: A=3+6, khoang bién
thién £=0,75 (muc co sé A=4,5);

- Mat d6 mia c6 trong budng cong tac:
q=2-5kg/m?, khoang bién thién &=0,75kg/m?;
(muc co s¢ g=3.5);

- Vi tri dat 16 bé ngon: L_=0,4-0,8m,
khoang bién thién £=0,1m; (mirc cos¢ L_=0,6).

a) Két qua nghién citu dnh hwéng cia vén
toc cAp V) dén céc chi tiéu chat lwong dwoc
trinh bay trén hinh 2, 3, 4.

Két qua thuc nghiém cho thdy khi
V <4m/s thi ty 1¢ tap chat >3% (hinh 2), theo
[1] thi chit luong mia nguyén liéu khong dat
loai 1. Khi V >5m/s thi ty 1€ tap chét <3%. Tuy
nhién lac d6 ty 1¢ ton that lai vuot 1én trén 1,5%
(hinh 3), theo [4] thi ty 1é ton that nhu vay la
16n. Bé dam bao ty 18 tap chit <3% va ty 1¢
ton that lai < 1,5% thi mién lam viéc cua V.=
4+5m/s. Pay 1a khoang dé tién hanh qui hoach
hoéa thuc nghiém da yéu t6.
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Hinh 3. Anh hwéng ciia van toc cp (V) t6i ty 1¢
16n thit
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Hinh 4. Anh hieéng ciia vin toc cap (V) toi chi phi
nang luong riéng
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Hinh 5. Anh hieong ciia chi s6 déng hoc A t6i ty 1é
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Hinh 6. Anh hudng ciia chi s dong hoc A t6i ty 16

t6n that
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Hinh 7. Anh huéng ciia chi sé dong hoc A t6i chi
phi nang luwong riéng

b) Két qua nghién ciru dnh hwéng cia chi
s0 dong hoc (1) dén cac chi tiéu chat lwgng
dwoc trinh bay trén hinh 5, 6, 7.

Véi cac két qua thé hién trén hinh 5,
6, 7, ta c6 thé chon ving lam viéc thich hop
A=3,75 +5,25 lam co s& cho bai toan QHTN da
yéu t6.

¢) Két qua nghién ctru dnh huéng ciia mat
do mia c6 trong buong cong tac (q) toi cac
chi tiéu dwoc trinh bay trén hinh 8, 9, 10.
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Hinh 8. Anh hudng mat dg mia trong buong céng
tac toi ty ¢ tap chat
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Hinh 9. Anh hirdng mdt dé mia trong buong cong
tdc toi ty 1¢ ton that
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toi chi phi nang lwong riéng
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Hinh 11. Anh huong cia L, toitylé tap chdt

Véi cac két qua thé hién trén hinh 8, 9,
10, ta c6 thé chon ving lam viéc thich hop q=3
+4 kg/m? 1am co s cho bai toan QHTN da yéu
t6.

d) Két qua nghién ciru dnh hwéng cua
khodng cach tam 16 bé ngon t6i tam 16 kep
L _ dén céc chi tiéu dwgc thé hi¢n trén hinh
11, 12, 13.
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Hinh 12. Anh hudng ciia L t6i ty I¢ ton that
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Hinh 13. Anh hueong ciia L, 16t chi phi nang lwong riéng

Véi cac két qua thé hién trén hinh 11,
12 va 13, ta c6 thé chon vung lam vi¢e thich
hop L _=0,5 +0,7 m lam co s& cho bai toan
QHTN da yéu tb.

3.2. Qui hoach héa thue nghi¢m da yéu to
Tir két qua nghién ciru thue nghiém don

yéu td & trén, ta c6 bang md ta mirc va khoang

bién thién cua cac thong sé ddu vao nhu dudi

day.

Bang 1. Murc va khodng bién thién cua cdc yeéu to vao

Yeéu to vao

\ q, kg/
m/s | A(X)| m’ m
Mikc X)) (X, (X)

bién thién

Mire duéi (-1) | 4,0 | 3,75 | 3,0 | 05

Murc co so (0) 4.5 4,50 3,5 0,6

Mrc trén (+1) 5,00 | 5,25 | 4,0 | 0,7

Khoéng bién

thién ¢, 0,5 | 0,75 | 0,5 | 0,1

a) Két qua thi nghiém ciia ham ty 1¢ tap chat
dugc trinh bay & bang 2. Cac thi nghiém

dwoce thue hién ba lan Lip lai.



NGHIEN CUU - TRAO DOI

Bdng 2. Két qua thi nghiém ham ty 1é tap chdt n

6 TN Gi4 tri mi héa thong sb dau vao Gia tri thuc cia cic chi tiéu
X, X, X, X, Y, Y, Y,
1 1 1 1 1 27,55 28,73 28,5
2 -1 1 1 1 37,39 37,4 37,6
3 1 -1 1 1 48,68 47,5 47,75
4 -1 -1 1 1 53,05 52,13 53,53
5 1 1 -1 1 14,67 14,23 15,44
6 -1 1 -1 1 25,47 25,88 25,99
7 1 -1 -1 1 32,42 31,24 30,98
8 -1 -1 -1 1 39,61 40,06 39,62
9 1 1 1 -1 25,39 24,62 25,32
10 -1 1 1 -1 36,18 35,17 36,26
11 1 -1 1 -1 46,05 45,64 46,31
12 -1 -1 1 -1 52,54 52,97 53,64
13 1 1 -1 -1 9,15 9,33 10,2
14 -1 1 -1 -1 20,83 21,52 21,92
15 1 -1 -1 -1 28,03 28,41 28,17
16 -1 -1 -1 -1 38,04 35,99 37,87
17 1 0 0 20,85 20,9 21,78
18 -1 0 0 30,37 31,22 30,53
19 0 1 0 0 17,67 17,69 16,94
20 0 -1 0 0 34,55 35,4 34,37
21 0 0 1 0 34,3 33,65 34,87
22 0 0 -1 0 18,6 19,66 19,92
23 0 0 0 1 28,62 29,42 28,38
24 0 0 -1 25,59 26,44 25,58

Ap dung chuong trinh tinh todn cia Vién Co dién Nong nghiép va Cong nghé Sau thu hoach
[5], ta thu duoc phuong trinh hoi qui ctiia ham ty 18 tap chat nhu dudi day:

Y, = 24,26 —4,536X, + 1,682X2 — 8,658X, — 0,846X,X, + 1,843X2 + 7,398X,

b) Két qua thi nghiém ciia ham ty 1 ton thit dwoe trinh bay & bang 3. Cac thi nghiém dwoc

thee hién ba 1an Lip lai.
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+0,515X5X, — 0,497X,X, + 2,573X2 + 1,383 X, + 0,339X,X,
+ 0,418X,X, — 0,551X,X, + 3,078X2
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Bdng 3. Két qua thi nghiém ham ty 1é ton that y

S6 TN Gi4 tri mi héa thong s6 dau vao Gia trj thuc cia cac chi tiéu

X, X, X, X, Y, Y, Y,
1 1 1 1 1 17,72 17,86 17,35
2 -1 1 1 1 14,42 14,01 14,29
3 1 -1 1 1 9,01 9,1 8,59
4 -1 -1 1 1 3,49 3,49 3,66
5 1 1 -1 1 29,14 29,22 29,58
6 -1 1 -1 1 24,26 23,95 23,36
7 1 -1 -1 1 17,89 17,45 17,85
8 -1 -1 -1 1 11,56 12,04 11,12
9 1 1 1 -1 14,9 15,17 14,73
10 -1 1 1 -1 11,57 12,11 11,73
11 1 -1 1 -1 7,12 6,84 6,58
12 -1 -1 1 -1 2,69 2,62 2,72
13 1 1 -1 -1 24,05 24,16 24,11
14 -1 1 -1 -1 19,99 20,37 20,04
15 1 -1 -1 -1 14,02 14,26 14,79
16 -1 -1 -1 -1 9,29 8,97 9,79
17 1 0 0 15,56 15,61 15,61
18 -1 0 0 11,35 11,59 11,31
19 0 1 0 0 19,33 19,67 19,29
20 0 -1 0 0 8,86 9,75 9,71
21 0 0 1 0 9,19 9,3 9,73
22 0 0 -1 0 18,6 18,17 17,89
23 0 0 1 13,07 13,63 13,56
24 0 0 -1 10,16 10,59 10,47

Ap dung chuong trinh mdy tinh cia Vién Co dién Nong nghiép va Cong nghé Sau thu hoach

[5], ta thu duoc phuong trinh hdi qui ciia ham chi phi ning lwong riéng nhu dudi day.

Y, = 13,076 + 2,268X, + 0,429X2 + 5,058X, — 0,295X,X, + 1,359X% — 4,369X,

— 0,284X,X, — 0,484X,X, + 0,737X2 + 1,423X, + 0,256X,X,

+0,347X,X, — 0,404X,X, — 1,163X2

¢) Két qua thi nghiém ciia ham chi phi ning lwong riéng dwogc trinh bay ¢ bang 4. Cac thi
nghiém dwoc thue hién ba lan Eip lai.
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Bdng 4. Két qua thi nghiém ham chi phi nang lwong riéng N,

S6 TN Gia tri mi héa thong s6 dau vao Gia tri thue ciia cac chi tiéu
X, X, X, X, Y, Y, Y,

1 1 1 1 1 2812,6 28469 2843
2 -1 1 1 1 2261,5 2239.9 2210,1
3 1 -1 1 1 2052,8 2061 2053,2
4 -1 -1 1 1 1539,9 1506,6 1524,4
5 1 1 -1 1 3314,8 3247,8 3217,8
6 -1 1 -1 1 2697,6 2736,4 2729
7 1 -1 -1 1 25455 2590,7 25728
8 -1 -1 -1 1 2211,9 2196 22135
9 1 1 1 -1 26641 2679,2 2742,8
10 -1 1 1 -1 2209,4 22532 22424
11 1 -1 1 -1 2067 2046,3 2060,3
12 -1 -1 1 -1 1658 1567,4 1656,8
13 1 1 -1 -1 3147,9 3195,5 3253
14 -1 1 -1 -1 2821,8 2882,9 2844.9
15 1 -1 -1 -1 2638,8 2745 2680,6
16 -1 -1 -1 -1 2367,9 2348 24375
17 1 0 0 0 2397,1 24442 24278
18 -1 0 0 1959,9 1914,3 1916
19 0 1 0 0 2553,7 2528,9 2524.4
20 0 -1 0 0 1907,1 1872,8 1906,4
21 0 0 1 0 1860,2 1918,7 1889,9
22 0 0 -1 0 2501,7 2479,4 24732
23 0 0 0 1 2092,6 2240,2 2093,9
24 0 0 0 -1 2198,1 2212,5 2202,6

Ap dung chuong trinh may tinh ctia Vién
Co dién Nong nghiép va Cong ngh¢ Sau thu
hoach [5], ta thu dugc phuong trinh hoi qui ctia
ham chi phi nang lugng riéng nhu dudi day.
Y, = 2.102,003 + 225,95X, + 74,547X? + 308,765X, + 19,796X,X, +

113,547X2 — 289,339X, + 29,1X,X, + 34,796X,X, + 85,181X,X,
21,669, + 30,454X,X, + 29,7X,X, + 24,806X X, + 71,329X2

3.3. Két qua tdi wu qua trinh tach ngon, la mia
Trong thu hoach mia, hai yéu cau vé

chat lugng lam vi¢c cia may thu hoach phai
dam bao 1a do ton that (V) va do sach (thong

qua ty 1& tap chat (1)) cua san pham, con chi
ti€u chi phi nang lugng riéng (Ne) 1a chi tiéu
danh gia hi¢u qua kinh té. Két qua phan tich
ly thuyet cung nhu thyc nghlem cho thdy anh
huong ctia cac yéu td dau vao dén hai chi tiéu
nay c xu the nguoc nhau vé hiéu qua: khi dap
tng yéu cau giam toi th1eu ty 1€ tap chat s€ lam
tang t6i da ty 1& ton that. Vi Vay, can thiét phal
giai bai toan thuong lugng véi hai chi tiéu nay.

Chung t6i dé ra diéu kién toi uu nhu sau;
Tim gia tri cua cac thong s6 [X,] dé
N,— min sao cho thoa mén diéu kién
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NGHIEN CU’U - TRAO BOI

n(x ) <M Y)Y, (trong do n,;
WY, lagidtr diéu kién thu:ong luong co thé chap
nhan dugc cua ty 16 tap chit va ty 16 ton that.

Theo Quy chuin Qudc gia chat lugng
mia nguyén liu (QCVNOl -2012) [1], ty 1€ tap
chit cua mia nguyen lidu loai 1 1a <3%. Pay 1a
ty 1¢ tap chét tong hop ca hai khau: boc 14, khau
phan ly va tach ngon. Can ctr vao két qua nghién
clru cac ham quy hoach dé néu, ty 1€ tap chat cuc
dai ma chung t6i d& xuat lan o —3%.

bo tén that theo cac sb liéu thuc nghiém
c6 thé dat nam trong khoang 4-15%o. Trong
nghién ctru nay chung t6i dat ra ngudng ton that
1a¥, =1% (10 %o).

Str dung chuong trinh ti vu hda ham bac
2 ¢6 diéu kién OPTM, dugc 1ap trén Matlab chung
t61 da tim dugc két qua t6i uu sau cta cac yéu to
dau vao: X,=[-0,34; -0,221; 0,267; -0,162].

Luc do chi phi nang luong riéng cuia bo
phan tach 14, ngon mia s€ la N =1.906 Ws/
kg;m, =3%; ¥, =1%.

Gia tri thuc t6i wu cla cac yéu to dau
vao duoc thé hién ¢ bang sau:

Tén yéu td | V,m/s| & q’mkzg/ L,m

Gidtrimi | -034 [-0221 0267 @ -0,162
Giatri |03 | 433 | 363 | 0584
thuwe

Gia tri toi uu cua cac dai luong vat ly
dugc thé hién ¢ bang

Tén yéu to Ky hi¢u | Pon vi | Gia tri
Van tdc dau cap V, m/s 18,77
Van toc cap A% m/s 4,33
Luong cung cap Q. kg/s 6,61
Khoang cach tam
16 bé t6i 16 kep L m | 0,584
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4. KET LUAN

1) Trén co s& nghién ctru thuc nghiém
don yéu td, da xac dinh duoc anh huong cua
cac thong s6 van toc cép Vc ; mat d mia trong
budng cong tac, chi sé dong hoc A va khoang
cach dat 16 bé ngon tdi ty 1€ tap cht, ty 1¢ hao
hut va chi phi nang luong riéng. Da xay dung
duogc céac phuong trinh hoi quy mo ta anh huong
cua cac thong 50 dau vao dén cac chi tiéu chit
luong trong mién thuc nghiém.

2) St dung ké hoach thi nghiém quy
hoach thuc nghiém da yéu td bac 2 B4 di thu
dugc phuong trinh biéu dién quan hé giita cac
yéu t6 dau vao toi ham chi tiéu ty 18 tap chat, ty
1€ hao hut va chi phi nang lugng riéng.

3) ba xac dinh dugc cac thong s6 két
cAu va 1am viéc tbi wu cta bod phan tach ngon, 1a
mia lam co so cho viée thiét ké mdy sau nay. Cu
thé, gia tri tdi wu cua cac thong $6: V =4,33m/s;
A=4,33; q=3,63 kg/m* L_=0,584m.
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