BAI BAO KHOA HQC

SU DUNG PHUONG PHAP QUY HOACH HOA THUC NGHIEM
KHAO SAT QUA TRINH LAM SACH VA PHAN LOAINGO TREN MAY
SANG PHAN LOAINANG SUAT SIEU LON 40 TAN/H

Nguyén Pinh Tung’

Tom tat: Bai bao trinh bay két qua nghién citu khao sat qua trinh 1am Sach phan logi ngé thiwong phdam trén
thiét bi mdy sang phan loai quy mé cong nghiép, nang sudt siéu ém 40 tan/h sir dung bai toan quy hoach héa
thuee nghiém dé khao sdt vé sw anh huéng ciia cac thong sé cong nghé, ky thudt dén kha ning 1am sach, phdn
logi ciia may sang. Két qua nghién ciru trén md hinh t6i wu cho két qud ham mong doi nhw sau: nang sudt
44 ,2Ttan/h; do am 28,5%; luu heong quat 4724,44m3h; sé vong quay 7 vong/phut; géc nghiéng 8°. Khi do

chat lieong san pham sé la: dg sach san pham 97,05687%; dé vé 0,061155%; d¢ sét 0,120001%.
Tur khéa: Quy hoach thuc nghiém, phéan loai 1am sach, ngd hat

1. PAT VAN PE

O nuée tangd 1a cay luong thyc sau lia, nhing
nim tré lai day san xuit ngd dang dugc chi y do
ngd khong nhiing 1a luong thyc ma con sir dung
lam thire an gia suc trong khi co ciu ndng nghiép
d4 chuyén dich theo hudng giam dan ty trong
nganh trong trot va ting ty trong nganh chan nubi
nén nhu cau vé ngo 1a khé 16n. Mit khac ngd con
la mat hang xuét khau c6 gi tri, ching ta ciing d
budc dau xuat ban dugc giéng ngd san xuét trong
nu6e. Trong twong lai, khi d4 san xuat du cho nhu
cau ndi dia, chic chin ngd s& 1a mit hang xuat
khau cta nuéc ta gibng nhu laa gao. Tuy nhién
tham gia vao thi truong thuong mai thé gidi doi
hoi rat khat khe vé chat lwong. Do vay phai co su
dau tu dong bo tir san xudt dén kiém dinh chét
luong, bao quan va van chuyén. Cho nén mit hang
ngd xuat khau phai dam bao vé chéat luong ngoai
d6 kho con can dam bao vé do sach, do dong déu
hat. Vi thé ngd can dugc 1am sach va phan loai khi
ché bién. Chinh boi vay trong nghién ctu nay
nhom tac gia trinh bay qua trinh khao nghiém may
sang phan loai/lam sach ngd ning suat siéu lon
quy mé coéng nghiép dé dap ing nhu cu hién nay
la can thiét va c6 y nghia (Nguyén Pinh Ting va
cs, 2016, 2017).

Y Vign nghién ciu Thiét ké ché tao mdy Nong nghiép-
Bo Cong Thurong
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2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

- Vdt liéu nghién ciru: Vat liéu nghién ciu ¢ day
la ngd hat tuoi sau khi t& con lan nhidu tap chat, may
ngd, rau ngd, be va la ngo.

- Phurong phap nghién cuu: trong nghién ctru nay
nhom tac gia str dung phuong phap qui hoach hda
thyc nghiém dua trén phan mém may tinh chuyén
dung dé khao sat xac dinh ham t6i wu cua 5 yéu &
anh huong nhu: i)- ning sut; ii)- do am hat ngé;
iii)- Iuu lugng quat gio; iv)- s6 vong quay cia may
sang va; v)- goc nghiéng dat may sang.

Xt 1y s6 lidu thyc nghiém bing phan mém
chuyén dung dé phan tich cac hé s6 hoi qui, bé
mat dap ung va téi wu hoa voi thuat toan ham
mong doi.

3. KET QUA NGHIEN CUU VA BAN LUAN

Bang cach sir dung quy hoach tryc giao ddi ximg,
mdi yéu to tién hanh tai 3 muc (-1, 0, +1) nhu trong
bang 1. Qui hoach thyc nghiém dwa ra bang ma tran
thuc nghiém goém 30 thi nghiém véi 3 ham muc tiéu
la d6 sach san pham, do v& va d6 sét san pham.

Vi vay, trong nghién ctu nay, chdng toi chon
mién khao st cua 5 yéu t6 nay dé tién hanh t6i uu
chat luong san pham lam yéu t6 dau vao nhu sau:
Ning suat 35-45 tan/h, d6 am hat 28-30%, luu lugng
quat 4500-5500 m3h, sé vong quay cia sang 5-7
vong/pht, goc nghiéng dit sang 6-8° v4i ham muc
tiéu (cac théng sb dau ra) 1a do sach san pham, do vo
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va do sot san pham. MJdi tuong quan giita gia tri ma

héa va gia tri thuc dugc chi ra ¢ bang 1 va phuong  Lang va cs, 1998; Ng. Minh Tuyén, 2005).

Bang 1. Gia tri ma hoa va gia tri thwe nghi¢m ciia cac yéu té thue nghiém

trinh (1) (Ng. Binh Tung va cs, 2017; Pham Van

Bién sb Ki hiéu Pon vi Ky higu gid tri mi héa
: T -1 0 +1
Ning suat Xy tan/h 35 40 45
Do 4m hat X % 28 29 30
Luu lwong quat X3 m°h 4500 5000 5500
S6 vong quay cua sang X4 vong/phut 5 7 9
GOc nghiéng dat sang Xs do 6 7 8

Thiét Igp md hinh: Gia tri ma hoa, két qua thiét
ké voi ma tran ké hoach thuc nghiém truc giao bac

Bang 2. Ma tran va két qua thue nghi¢m véi 5 yéu t6 ning suat, do am, |

wu lwong quat, s6 vong quay, géc nghiéng ciia sang

hai theo Box-Behnken dugc trinh bay ¢ bang 2
(Nguyén Dinh Tiing va cs, 2017).

Bién thuc Bién ma bo ., . .
_ Do sot | Do v
sé |Nang| P | Luwu | Sévong | Géc sach | =l can
s | . i sin n n
TN su?t am | lwgng qua\y cua n?hlf?ng X | % | X | X | Xe . phim | phim
(Tan/| hat | quat sang | dit sang P Y, (%) | Ys (%)
h) | (%) | (m¥h) | (vong/phat)| (dé) Y1 (%)
1 40 29 5000 7 7 0 0 0 0 0 | 95,23 0,15 0,09
15| 40 29 5000 7 7 0 0 0 0 0 | 94,90 0,20 0,05
30| 40 29 5000 7 7 0 0 0 0 0 | 95,00 0,12 0,12

Bang 2 gom 30 thi nghiém voi 5 yéu té dau
vao: i- ning suat, ii- 6 4m hat, iii- luu luong quat
gid, vi- s6 vong quay, v- goc nghiéng ciia sang va
3 thdng sb dau ra: i- d6 sach san pham, ii- d6 v&
va iii- do sot. Anh huong va sy tuong tac giira 5
yéu t6 dau vao dén cac ham muc tiéu (3 théng so
dau ra) duoc tién hanh xay dung boi ham hoi quy
bac 2 cho cadc ham muc tiéu nhu sau (phuong trinh
1) (Nguyén DPinh Tung va cs, 2017; Pham Vin
Lang va cs, 1998):

Yi=B+ Z:(:()ﬂixi + Zﬂiixiz + Zﬂijxixj
(1)

Trong d6: Y; 1a ham muc tiéu, S, 1a h¢ sb tu do,
Bi. B, By 1acac véc to tham sb cua md hinh dugc

xac dinh qua thyc nghiém. M6 hinh thng ké chi co
y nghia va dugc su dung khi thoa mén cac tiéu
chuan théng ké (Fisher).
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Phan tich su co y nghia cua mé hinh voi thuc
nghiém: Phan tich sy phu hop ctia m6 hinh va sy ¢6
y nghia cua m6 hinh dugc danh gia qua phan tich
phan ANOVA va cé4c chi sé tuong quan (bang 3 -
bang 5). Su co y nghia cua cac hé s6 hoi quy duoc
kiém dinh boi chuan F, véi cac gia tri P <0,05 cho
biét cac hé sb hdi quy c6 nghia. Nhu vay, bang 3 cho
thay gia tri “Model-F-value” d6i véi ham danh gia
d6 sach ,|a 3,663684 va md hinh hoan toan c6 y
nghia thong ké vaéi d6 tin cay 99,44% ( p <0,0056),
bang 4 cho thiy gia tri “Model-F-value” d6i vai ham
danh gia do sot la 3,690264 va md hinh cé’ do tin cay
99,61% (p<0,0039), bang 5 cho thay gia tri
“Model-F-value” dbi véi ham danh gia do v hat la
4,258686 va md hinh c6 do tin cay 97,95%
(p<0,0205). Véi tat ca cac yéu t dau vao nhu
ning suat, d am hat, luu luong quat gid, s6 vong
quay, géc nghiéng ciia sang va ting cip cac yéu to
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nay déu co gia tri P <0,05 cho biét ting yéu té nay
ciing nhu tuong tAc ting cip yéu t déu c6 nghia
(bang 3 - bang 5). Diéu nay dugc minh hoa rd hon
khi quan sat bé mat dap ang trén cac hinh 1- hinh 3.
Thém vao d6 chuan F cho “su khong tuong thich —
Lack of fit” cia md hinh danh gia do sach la
0,745142 (p=0,7295), md hinh danh gia do st Ia
1,106365 (p=0,5097), mé hinh danh gia do v& hat Ia
0,586598 (p=0,8429), di¢u d6 chang to md hinh

hoan toan tuong thich véi thuc nghiém. Két qua thu
duoc cho thdy, cac yéu td dau vao déu co anh huong
dén chat lugng san pham (3 thong s6 dau ra). Bang 3
- bang 5 chi ra két qua phan tich sy phu hop va 6 y
nghia ciia md hinh véi thyc nghiém. Két qua phéan
tich ANOVA cho thdy gia tri R? la (0,960468;
0,944686; 0,96533) (R-Squared) gan bang 1, ching
t6 gia tri thu dugc tir thuc nghiém gan voi gia tri du
doan ctia md hinh (Nguyén Dinh Tung va cs, 2017).

Bang 3. Két qua phan tich ANOVA t6i wu qué trinh téng hep cac yéu té
d6i véi ham danh gia do sach san pham

o Téng binh Trung binh L Gia tri
Yeuto ph?m’ng binh pgh1r0’ng Gid triF Pr0b>lf

Mb hinh 13,31487 2,219145 3,663684 0,0056 Tin cdy
X;-Néng suét 0,406406 0,406406 0,670954 0,4177
X>-Do 4m 0,0016 0,0016 0,002642 0,9593
Xs-Luu luong quat 0,486506 0,486506 0,803195 0,3756
Xs-Goc nghiéng 0,117306 0,117306 0,193666 0,6623
X1Xo 5,040025 5,040025 8,3208 0,0064
X3Xs 7,263025 7,263025 11,99085 0,0013
Phin du 23,62285 0,605714
Sy khong tuong thich 19,72916 0,58027 0,745142 0,7295 Khong tin cay
Sai s6 thuan 3,893683 0,778737
Tong twong quan 36,93772

(CV (%) = 0,812108, R? (R-Squared) = 0,960468)

Bang 4. Két qua phan tich ANOVA t6i wu qué trinh téng hep cac yéu té

d6i véi ham danh gia do sét san pham

. . Téng binh Trung binh Gia tri
Yeuto ph?m’ng binh pgh1r0’ng Gid triF Pr0b>.|f
Mb hinh 0,057282 0,008183 3,690264 0,0039 Tin cay
Xs-Luu lwong quat 0,001225 0,001225 0,552421 0,4619
X4+-S6 vong quay 0,001056 0,001056 0,476322 0,4943
Xs-Goc nghiéng 0,016875 0,016875 7,609883 0,0089
X3Xs 0,0016 0,0016 0,72153 0,4010
XaXs 0,007225 0,007225 3,258158 0,0790
X5? 0,003701 0,003701 1,66906 0,2042
X5%Xs 0,041419 0,041419 18,67804 0,0001
Phin du 0,084265 0,002218
Sy khong tuong thich 0,074115 0,002246 1,106365 0,5097 Khong tin cay
Sai s6 thuan 0,01015 0,00203
Téng twong quan 0,141548

(CV (%) = 32,52494, R? (R-Squared) = 0,944686)
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Bang 5. Két qua phan tich ANOVA t6i wu qué trinh téng hep cac yéu té
doi véi ham danh gia d9 v san pham

Téng binh Trung binh Gia tri
[())h?r:ng binh pghu’O’ng Gia triF Pr0b>.lf
Mb hinh 0,012325 0,006163 4,258686 0,0205 Tin cay
X;-Nang suét 0,004225 0,004225 2,919748 0,0947
Xs-G6c nghiéng 0,0081 0,0081 5,597624 0,0226
Phan du 0,062223 0,001447
Sy khong twong thich 0,050823 0,001337 0,586598 0,8429 Khong tin cay
Sai s6 thuan 0,0114 0,00228
Téng tuong quan 0,074548

Yéu td

(CV (%) = 44,86771, R? (R-Squared) = 0,96533)
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Hinh 3. Bé mdr dap g cuia tirng cap yéu té anh huwong dén dé vé san pham

Tir cac gia tri phan tich c6 ¥ nghia & trén, gia tri  biéu dién theo phuong trinh cu thé sau (Nguyén
ham mong doi duoc phin mém DX7 dua ra dugc  Binh Tung va cs, 2017):
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Y, = 95,83+0,16 X, —0,01X, +0,17X, 0,086 X +1,12X, X, —1,35X, X,
Y, =0,15+8, 750E — 003X, +8, 125E — 003X , —0,038X — 0, 02X ;X —0,042X X, —0,019X 2 +0,12X 2X,

Y, =0,085+0,016X, +0,022X,

Trong d6 Y1 1a 6 sach san pham; Y, 1a d6 sot san
phélm; Y3 la d6 vo san phélm; X1 la nang sult; X, la
do am; Xz 1a Iuu luong quat; X4 1a s6 vong quay; Xs
I goc nghiéng cua sang.

Ngoai ra, 12 giai phap téi wu vai ham lugng 5
bién xac dinh 1a ning suit, do am hat, luu luong

quat, s6 vong quay, goc nghiéng cua sang tir st
dung thuat todn ham mong d¢i bang phuwong phap
dép tng bé mit ciing dugc dua ra, két hop vai
phuong trinh ham mong doi ¢4 tim ra, chét lugng
san pham twong ung vé&i 5 bién xac dinh duoc
trinh bay ¢ bang 6.

Bang 6. CA4c giai phap téi wu véi ham hrgng 5 bién xac dinh va gia tri ham mong dgi toi wu

. < 56 vong Goc
Néng suat | Do am | Luwu lugng quay i D¢ sach SP | Pove SP | D¢ sét
STT . . nghiéng
(tan/h) (%) | quat (m3/h) | (vong/ (@) (%) (%) SP (%)
phat) )

1 44,27 28,5 4724,44 7 8 97,05687 | 0,061155 | 0,120001
2 44,69 28,5 4724,44 9 8 96,02467 | 0,062534 | 0,150001
3 44,49 28,51 4724,44 9 7 96,04591 | 0,061888 | 0,150002
4 44,81 28,5 4724,45 6 8 97,0131 0,062928 0,15

5 44,75 28,5 4724,55 7 8 96,01826 | 0,072712 | 0,149971
6 44,64 28,5 472424 7 7 96,02445 | 0,072231 0,13

7 44,01 28,5 4724,61 7 6 96,0776 0,060304 0,15

8 43,64 28,5 4724,43 7 8 95,90737 | 0,059096 0,15

9 45 28,55 4724,45 7 8 96,05792 | 0,063532 0,13
10 43,81 28,5 4723,18 5 7 96,09707 | 0,059674 | 0,150001
11 45 28,51 4722,8 7 8 96,01053 | 0,063532 | 0,150652
12 44,9 28,61 4724,45 6 6 96,13002 | 0,063192 0,14
Bang két qua téi uu cho thiy véi 5 cap gia tri 4. KET LUAN

bién nang suét, d6 4m, luu luong quat, s6 vong quay,
géc nghiéng cua sang khac nhau, cac gia tri ham
mong doi thu duoc 1a khac nhau. Gia trj t6i uu do
phan mém chon tai diém c6 sb thy ty 1a 1 cho chét
lugng san phdm mong doi t6i wu hon ca. Tién hanh
kiém tra tinh ding din cua mé hinh t6i wu, tién hanh
thi nghiém kiém chung tai diém t6i wu mé hinh dua
ra & bang 6 tir d6 chon cap bién cho két qua ham
mong doi nhu sau: ning sut 44,27tan/h; do am
28,5%; luu lugng quat 4724,44m3h; sb vong quay 7
vong/phat; géc nghiéng 8% khi d6 chat lugng san
pham s& 1a: d6 sach san pham 97,05687%; do v&
0,061155%; d¢ sot 0,120001% (Nguyén Binh Ting
va cs, 2017).
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St dung phuong phép toan hoc qui hoach hda
thuc nghiém bang dap wng bé mat da xac dinh dugc
ham t6i wu cho chét lrong san pham (d6 sach, do va,
do sot san pham) voi 5 yéu té nang suat, do am, luu
lugng quat, sb vong quay, goc nghiéng cia sang. Ca
5 yéu to nay ciing nhu sy twong tac giita cac yéu 6
nay déu co anh huong dén chat luong san pham,
diéu nay chimg t6 sir dung phuong phap qui hoach
héa thyc nghiém bang dép @ng bé mat phu hgp cho
nghién ctu t6i uu danh gia chat lugng sang quay qua
3 yéu t6 dau ra (d6 sach, do sot va do vo san pham).
So sanh véi két qua thyc nghiém cho thay sy chénh
léch v& gia tri 1a khong nhiéu, do d6 ché do 1am viéc
cua sang quay trong thyc nghiém co6 d¢ tin cay cao.
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Abatract:
USING THE EXPERIMENTAL PLANNING METHOD FOR SURVEYING
THE CLEANING AND CATEGORIZING THE MAIZE BASED ON A CLASSIFICATION
OF SUPER LARGE CAPACITY MORE THAN 40 TONS/H

This paper presents the research results on the cleaning process of classifying commercial maize on
equipment for screening and sorting industrial scale, super-large productivity of 40 tons/h, using the
problem of experimental planning to survey on the influence of technological and technical parameters on
the ability to clean and classify sieves. Research results on the optimal model give the expected function
results as follows: productivity of 44.27 tons/h; moisture content 28.5%; fan flow rate 4724 44mih; 7
revolutions per minute; tilt angle 8°. At that time, product quality will be product cleanliness 97.05687%;
0.061155% breakage; omission 0.120001%.

Keywords: Experimental planning, cleaning classification, grain corn
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