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Toém tit

Bai béo trinh bay ndi dung nghién ctru anh huéng ciia mot sé thong s két
céu trén may bam/thai ci sin tuoi ning suét cao. Két qua nghién ctru thuc
nghiém da xdac dinh cac phuong trinh toan hoc biéu thi anh huéng cua 3
thong s6 két cdu co ban dén qué trinh bam/thai trén may bam/thai cu sin
tuoi (s6 vong quay cua dia n, goc dit dao B, goc mai dao o) téi nang suat Q,
chi phi/tiéu thu nang luong riéng q va ti 1€ dap vd 6. Tu phan tich phuong
sai b'img t61 wu hoa ham da muc tiéu mé hinh bac hai theo Box Behnken
Design, cac diéu kién tdi wu tim dugc la: s vong quay cua dia 200
vong/phut; goc dit dao 10° va goc mai dao 25°. Dudi cac diéu kién nay thi
hiéu suat phéng doéan cao nhat 13 0,9162%. Khi d6 cac ham muc tiéu dat
dugc gia tri mong doi 1a: ning suat 16n nhat 11,6734 tan/h, chi phi ning
luong riéng nho nhat 6,13554kW/h va ti 1¢ dap v& nho nhat 1,50621%.

Abstract

This article presents the research on the effects of the structural parameters on
high productivity cassava chopping machine. Experimental research results
have identified the mathematical equations indicating the influence of three
basic structural parameters on the chopping process of cassava chopping
machine (the rotation speed of the disk n, the angle of knife position 3, the
angle of knife grinding o) to productivity Q, the individual energy
consumption q and the ratio of broken 6. From the analysis of variance using
the optimal method of multi-objective function of level 2 Box Behnken
Design model, the determined optimal conditions are: the rotation speed of
the disk is 200 rpm; the angle of knife position is 10° and the angle of knife
grinding 25°. Under these conditions, the highest predicted performance was
0.9162%. Correspondently, the expected value of objective function is: the
biggest productivity is 11.6734 ton/h, the smallest individual energy
consumption is 6.13554kW/h and the smallest ratio of broken is 1.50621%.
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1. GIOI THIEU

O Viét Nam, sin la cay luong thyuc truyén thong. Theo thoi gian, cung v6i nhirng bién dong
kinh te va thi truong, cdy san dd co nhiing budc phat trién manh mg, tré thanh mot loai cay hang
héa van trén da phat trién ca vé mat dién tich va quy mo ché bién[1, 2]. Xet dén hét nam 2016
dién tich san dat khoang 579.898 ha, tong lugng cung nguyén liéu san nam 2016 1én toi trén
11,04 triéu tin cu tuoi [1]. Khoang 70% san luong san san xudt trong nudc duoc dua vao ché
bién phuc vu xuét khau, vO1 2 san pham chinh la san lat va tinh bdt. Kim ngach Xuét san pham
san cua Viét Nam nam 2017 dat trén 1 ti USD - 1a mot trong 10 loai mat hang c6 kim ngach xudt
khau cao nhat hang nim. Trong d6 Trung Qudc 1a thi trudng tiéu thy chinh ddi voi cac san pham
san cta Viét Nam, hang nam tiéu thy trén 80% tong luong san phdm san xuét khau [2].

Vi phwong thire san xuat nho 1é chat lugng thip s& kho co co hoi dé canh tranh xuat khau
so v6i cac mdt hang tuong tu ciia cac nudc trong khu vuc. Vi vay, sin lat cua Viét Nam mudn
“giit”” dugc chd dimg trén thi truong xudt khiu bit budc phai dau tu cong nghé, thiét bi vao cong
doan ché bién quy mé cong nghiép mdi co kha ning dap tng dugc vé san luong va chit lugng
cua san phém. Mot trong khau cod thé coi 1a “bé tic”, hién tai cac co s& ché bién van dung strc
nguoi dé bam/thai (Hinh 1), nhu vay luong nguoi lao dong rat 16n.

Hinh 1. Hinh anh bam /thai sin tuoi st dung strc ngudi bam thu cong bang tay tai cac co sé ché bién sin kho

Néu vén sir dung nhan cong lao dong thii cong nhu vy ap dung vao day chuyén ché bién
quy md cong nghiép s¢ khong dap ung va khong dat dugc yéu cdu, ma con bi dong trong khau
chuan bi nhan lyc khi vao thoi vu san xuat. Cho nén cong doan bam/thai can phai giai quyet
bang may trong quy trinh ché bién sin kho (sin bam) chit lugng cao. Boi vay nghién ciru ché tao
dua ra thi truong mau thiét bi/may bam (thai) cu san tuoi nang sudt cao 1a rat can thiét. Tuy
nhién viéc thiét ke ché tao ngay ra mau may con nhiéu han ché va riii ro. Do d6 viéc nghién clru
méy bam/thai ci sin twoi trén co s& 1y thuyét théng qua mé hinh quy hoach thuc nghiém dé tim
ra nguyen Iy két cdu va cac thong s6 anh hudng chinh nhiam téi wvu cho cong doan thiét ké va han
ché riii ro khi ché tao 1a can thiét, co ¥ nghia khoa hoc va thuc tlen cao. Chinh vi v@y ndi dung
bai bao nay trinh bay két qua nghién ctru anh hudng cua mot s6 thong sb két cau trén may
bam/thai cti san tuoi ning suat cao 10-20 tin/h bang mo hinh quy hoach héa thuc nghiém. Két
qua nghién ctru la co so khoa hoc de dua ra m§t mau may bam/thai cu san tuoi nang sudt cao co
két cau hop ly, dap tng cac yéu cau thuc tién dat ra gop phan giai quyét van dé cap bach hién
nay trong san xuét dang doi hoi.

2.CO SO LY THUYET/PHUONG PHAP NGHIEN CUU

Trén co so phuong phap luan cua nghién ciru thuc nghiém hién dai, bang phwong phap
nghién ctru trén moé hinh quy hoach thyc nghiém da yeu t6 str dung phuong phap phén tich
phuong sai va phan tich hdi quy tim ham t6i wu cho chat luong bam/thai cu san tuoi[3-4]. Danh
gia anh hudng ciia cac thong sb két cau trén may bam thai cu san tuoi ning sudt cao 10-20 tan/h.
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Phuong phép quy hoach thyc nghiém da yéu t6/da muyc tiéu sé chia thanh hai giai doan[4]:

Giai doan 1: Xay duyng md hinh bao gdm m phuong trinh hdi quy. Ta tién hanh N thi
nghiém nhung tai mdi thi nghiém ta khong chi do gia tri cia mot bién ra ma 13 cuia m bién ra Y1,
Y2, ooy Y

Giai doan 2: Tim diém t6i vu chung cho m mé hinh. Pén day xay ra hai trudng hop:

- Néu thoa min véi do chinh xac ctia cac md hinh thi chi viéc sir dung cac phuong phap
quy hoach da muc tiéu dé tim cuec tri.

- Néu khong thoa min v6i d6 chinh xac cta cac md hinh thi phai tiép tuc bang quy hoach
hoach thuc nghi¢m.

Vi du vé cc phuong phap tim kiém cuc tri da yéu to[4]:

Céc phuong phap tim kiém cuc tri

da yéu to
Phuong phap Gradient Khoéng Gradient
Gradient (d6t bién) Gauss-Zaidele
Luon vong Tim ngau nhién
Gradient lién hop Pon hinh

3. KET QUA VA THAO LUAN
3.1. Co s6' 1y thuyét nghién ciru quy hoach héa thwre nghiém

Phuong phap quy hoach héa thyc nghiém duoc tién hanh theo ké hoach 1ap ra tir trudc voi
su thay d6i dong thoi ctia cac yéu td cho phép xac lap mirc d6 tuong tac/trong quan giita cac yéu
t6 ddu vao va cac yéu td dau ra. Cac tin hiéu dau ra ding dé danh gia dbi tuong 1a vec to
Y = (Y1, Yz, ....Yy). Ching thudong dugc goi 1a cdc ham muc tiéu. Biéu din hinh hoc cua cac
ham muc tiéu dugc goi 1 mat dap ung (bé mit biéu dién) [3-5].

Trong nghién ctru ndy do ddi tuong nghien ciru cua quy hoach thyc nghiem thuong 1a
nhitng hé phirc tap, v6i co ché chua duoc hiéu biét day du nho cac mo hinh ly thuyet nén co6 thé
hinh dung ching nhu mot “hop den” trong hé thong diéu khién gdm cac tin hiéu dau vao va dau
ra nhu Hinh 2.

X,——»| HOPBDEN .y
X, » (qua trinh lam Y;
X;—— | viéc cia may) v,

Hinh 2. So dd d6i tuong nghién ctru [4]
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Muc tidu ciia quy hoach thyc nghiém trong nghién ciru ndy nham giam dang ké sé lwong thi
nghiém cn thiét, giam thoi gian tién hanh thi nghiém va chi phi phuong tién vat chat. Ngoai ra ham
lwong théng tin nhidu hon 15 rét nhd danh gia duoc vai tro ciia tic dong qua lai giira cac yéu td va
anh huong cua ching dén ham muc tiéu. Nhan dugc md hinh toan hoc thuc nghiém, danh gia dugc
sai sO thi nghiém, cho phép xét anh hudng cua cac thong sd v6i mirc do tin cdy xac dinh, cho phép
xac dinh dugc diéu kién toi wu toi da yéu té cua thiét bi _may bam/thai cu san tuoi mot cach kha
chinh xac bang cac cong cu toan hoc, thay cho cach giai gan ding, tim tdi wu cuc bd nhur & cac thyc
nghiém thy dong. Cu thé két qua tién trinh quy hoach thuc nghiém duoc trinh bay chi tiét & muc 3.2
dudi day.

3.2. Két qua tdi wu quy hoach héa thye nghiém
3.2.1. Xdy dwng mo hinh héi quy thue nghi¢m

Tac gia da phan tich hang loat cac cong trinh nghién ciru trudc do, tién hanh nghién ciru 1y
thuyét, xem xét anh hudng cua nhiéu thong s6, rit ra dugc mién gia tri toi wu 1y thuyét cta
chung. Pé kiém chirng va xac dinh cy thé hon gia tri tdi wu cua mot sb thong sb chinh, mot thuc
nghiém da yéu t6 da duoc tién hanh. Nho két qua nghién ctru 1y thuyét, anh huong cia cac thong
sé nay duoc Kkhing dinh la phi tuyén. Vi thé da chon ké hoach thyc nghiém bac 2 Box-Benken 3
yéu t6 [3-5]. Cac yéu t6 anh huong chinh la: S6 vong quay cua thlet bi; Goc dat dao; Goc mai
dao [6-7]. Bang cach sir dung quy hoach truc giao ddi xtrng, mdi yéu t6 tién hanh tai 3 mic (-1,

0, +1) nhu trong Bang 1.

Bang 1. Gia tri ma hoéa va gia tri thyc nghiém cuia cac yéu tb thuc nghiém

Bién sb Ki hiéu Pon vi Ky higu gid tri ma héa
j ) -1 0 +1
S6 vong quay X vong/phut 120 160 200
Goc dat dao X, do 10 15 20
Goéc mai dao X3 do 18 21,5 25

Tl‘; cac thi nghiém so b théy r:;ing, cac didu kiép tbi uu nam trong mién bién d6i clia cac
thong s6. O day tac gia sir dung quy hoach tryc giao cap 2, tién hanh Iap bang thi nghiém day du
voi k =3 thi tong s6 thi nghiém (bang 2): N =2 +n, + 2k =17 [4]

Trong do: N- s6 lugng thi nghiém; k- s6 yéu t6 anh hudng; 2" thi nghi¢m cua quy hoach
truc giao cip I; M, - thi nghiém tai tim mién quy hoach; 2k- thi nghiém tai cac diém “sao”;

Qui hoach thyc nghiém dua ra bang ma tran thyc nghiém gdm 17 thi nghiém véi 3 ham

muyc tiéu 1a ning suét, chi phi ning lwong riéng va ti 1¢ san phdm v&. Mdi twong quan giita gia tri
ma hoda va gia tri thuc dugc chira & Bang 2 va phuong trinh (1).

Bang 2. Ma tran ké hoach Box-Benken 3 thong s6 va két qua thi nghiém

Bién thye Bién mi
S6 [ - —
TN| Sévongquay | Géc agt | Goemdi | | | .| Ningsult C;‘i‘éflh‘gL Til¢ v
(vong/phut) dao (do) | dao (do) ! 2 | Y, (tan/h) (k\’\g/h)z Y; (%)
1 160,00 10,00 18,00 0 | -1 | -1 10,54 7.1 1,83
2 200,00 20,00 21,50 | +1 | +1 | 0 10,67 7,15 1,65
3 120,00 10,00 21,50 1 -1 ] o 11,2 6,9 1,45
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4 160,00 20,00 25,00 0 +1 | +1 10,72 7,4 1,82
5 160,00 15,00 21,50 0 0 0 10,38 6,87 1,52
6 160,00 15,00 21,50 0 0 0 10,32 7,02 1,66
7 120,00 15,00 18,00 -1 0 -1 11,15 6,95 1,64
8 120,00 20,00 21,50 -1 +1 0 11,8 7,24 1,76
9 160,00 15,00 25,00 0 0 +1 10,65 6,88 1,62
10 160,00 15,00 21,50 0 0 0 10,24 6,75 1,67
11 120,00 15,00 25,00 -1 0 +1 11,86 7,12 1,58
12 200,00 10,00 21,50 +1 -1 0 11,5 6,55 1,6
13 200,00 15,00 25,00 +1 0 +1 10,64 6,35 1,46
14 160,00 10,00 25,00 0 -1 +1 11,36 6,68 1,62
15 160,00 10,00 21,50 0 -1 0 10,76 6,9 1,58
16 200,00 15,00 18,00 +1 0 -1 10,82 7,1 1,86
17 160,00 20,00 18,00 0 +1 -1 10,63 7,3 1,88

Béng 2 gom 17 thi nghiem tuong tng la 17 gia tri khac nhau cta 3 yéu t6 dau vao: s vong
quay, goc dat dao, goc mai dao va 3 thong s6 dau ra nhu nang suét, chi phi ning lwong riéng va ti
1 san pham v3. Anh hudng va su tuong tac giita 3 yéu t6 dau vao dén cac ham muc tiéu (3 thong
sO dau ra) dugc tién hanh xdy duyng boi ham hdi quy bac 2 cho cac ham muyc tiéu nhu sau
(phuong trinh 1):

Yz = ﬂo +Zf:0 ﬂixi + Zﬂii'xiz + Zﬂij'xi'xj (D

Trong d6: Y, 1a ham muc tiéu, B, 1a hé s6 tu do, B3, B,, B; 1a cac véc to tham sO clia md

hinh duoc xac diph qua thuc nghi¢m. M6 hinh thong ké chi c6 y nghia va dugc st dung khi thoa
man cac ti€u chuan thong ké (Fisher).

3.2.2. Phén tich sw co y nghia ciia mé hinh voi thuwc nghiém

Phan tich sy pht hop ciia m6 hinh va su c6 ¥ nghia ciia m6 hinh dugc danh gia qua phan
tich phin ANOVA (Bang 3, Bang 5 va Bang 7) va cac chi s6 tuong quan (Bang 4, Bang 6 va
Bang 8). Su c6 y nghia cua cac hé s6 hoi quy dugc kiém dinh boi chudn F, véi cac gia tri
p<0,05 cho biét cac hé s6 hdi quy c6 nghia. Nhu vdy, Bang 3 cho thay gia tri “Model-F-value”
d6i vi ham danh gia ning sudt thiét bi 1a 9,59 va mé hinh hoan toan c6 ¥ nghia thong ké vai do
tin cay 99,65% ( p <0,0035). Bang 5 cho thdy gi tri “Model-F-value” ddi voi ham danh gia chi
phi nang lugng riéng 1a 17,72 va md hinh c6 d¢ tin cay 99,95% ( p <0,0005).Tuong ty Bang 7
cho thiy gia tri “Model-F-value” d6i véi ham danh gia ti 16 san pham v& 1a 9,15 va md hinh ¢6
do tin cay 99,6% ( p<0,0040). Vi tat ca cac yéu té dau vao nhu sb vong quay, goc dit dao, goc
mai dao va ting cdp cac yéu t nay déu c6 gia tri p<0,05 cho biét timg yéu td nay ciing nhu
tuong tac ting cip yéu té déu co nghia (Bang 3, Bang 5 va Bang 7). Piéu nay dugc minh hoa rd
hon khi quan sat mat dap ing ¢ Hinh 3, Hinh 4, Hinh 5. Thém vao d6 chuén F cho “su khong
tuong thich - Lack of fit” ciia mé hinh danh gia ning suat thiét bi 1a 0,64 (p = 0,6293), md hinh
danh gia chi phi nang lugng riéng la 0,45 (p = 0,7292), m6 hinh danh gia ti 1& san phém vo la
0,57 (p = 0,6650), dleu do6 chirng t6 m6 hinh hoan toan tuong thich voi thyc nghiém. Két qua thu
dugc cho thiy, cac yéu t6 dau vao déu ¢ anh hu:omg dén chit luong san pham (3 thong sd dau
ra). Két qua phan tich ANOVA cho thiy gia tri R® twong tg vdi cac yéu t6 néu trén lan luot 1a
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(0,9250; 0,9579; va 0,9217) (R-Squared) nhu & Bang 4, Bang 6 va Bang 8 cho thiy gin bang 1,
chung té gid tri thu dugc tu thye nghiém gan véi gia tri du doan cia mé hinh.

Bang 3. Két qua phan tich ANOVA t6i wu qué trinh tong hop cac yéu t6 dbi v6i ham danh gia nang suét thiét b

£ X Tong binh Biac tu Trung binh cr . Gia tri

Yéuto phlgm’ng do binh pghlr(rng Giatri F Prob>.l<P
M0 hinh 3,65 9 0,41 9,59 0,0035 | Tin cdy
X,-S6 vong quay 0,71 1 0,71 16,76 0,0046
X,-Géc dit dao 0,076 1 0,076 1,80 0,2215
X3-Goc mai dao 0,26 1 0,26 6,14 0,0424
XX, 0,51 1 0,51 12,10 0,0103
XX 0,20 1 0,20 4,69 0,0671
XX 0,13 1 0,13 3,15 0,1190
X, 1,34 1 1,34 31,68 0,0008
X; 0,28 1 0,28 6,67 0,0363
X, 0,030 1 0,030 0,70 0,4307
Phan du 0,30 7 0,042 - -
Su khéng twong thich 0,096 3 0,032 0,64 0,6293 | Khéng tin ciy
Sai s6 thuan 0,20 4 0,050
Téng twong quan 3,94 16

Bang 4. Két qua phan tich sy phii hop ctia mé hinh véi thyc nghiém dbi voi ham danh gia nang sudt thiét bi

Théng s Giatri | Thong sb Gia tri

D6 léch chudn 0,21 R’ 0,9250
Gia tri trung binh 10,90 R? hiéu chinh 0,8286
Hé s6 bién thién % 1,89 R’ du doan 0,5325
Téng binh phuong phan du du doan (PRESS) 1,84 | Do chinh xac phu hop (Adeq Precision) | 8,755

Bang 5. Két qua phan tich ANOVA t6i wu qué trinh tong hop cac yéu t6 v6i ham dénh gia chi phi nang luong riéng

£ X Tong binh Bac tu Trung binh erue Gia tri

Yeuto ph:o:’(rng .do . binh pghu’(rng Giatri F Prob>.l<P
M0 hinh 1,13 9 0,13 17,72 0,0005 | Tin cdy
X,-S6 vong quay 0,14 1 0,14 19,87 0,0029
X>-Goc dit dao 0,43 1 0,43 61,19 0,0001
X;-Goéc mai dao 0,10 1 0,10 14,33 0,0068
XX, 0,017 1 0,017 2,39 0,1659
XX 0,21 1 0,21 29,94 0,0009
XoX; 0,068 1 0,068 9,57 0,0175
X, 0,028 1 0,028 4,01 0,0854
X, 0,11 1 0,11 14,87 0,0062
X 0,026 1 0,026 3,62 0,0986
Phén du 0,30 7 0,042 - -
Su khéng twong thich 0,049 7 7,067E-003 Khéng tin cay
Sai s6 thuan 0,013 3 4,183E-003 0,45 0,7292
Téng twong quan 0,037 4 9,230E-003
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Bang 6. Két qua phan tich sy phii hop ctia mé hinh véi thyc nghiém dbi véi ham danh gid chi phi nang luong riéng

Thong s Gia tri Théng s Gia tri
D6 léch chudn 0,084 | R’ 0,9579
Gié trj trung binh 6,96 R? hiéu chinh 0,9039
He s6 bién thién % 1,21 R? dy doén 0,7803
Téng binh phuong phan du du doan (PRESS) | 0,26 Do chinh x4c phii hgp (Adeq Precision) | 14,967

Bang 7. Két qua phan tich ANOVA tdi wu qué trinh tong hop cac yéu t6 dbi v6i ham danh gia ti 1¢ san pham v&

£ LK 0 i a ng binh er o Gia tri

Yeuto Tl());lllgr(rbllllglh Bi.:icotl.r bT;z p%l?r(mg Gidtri F Prob>.l?l‘)
M0 hinh 0,26 9 0,028 9,15 0,0040 | Tin cdy
X,-Sb vong quay 2,450E-003 I 2,450E-003 0,79 0,4033
X,-Goc dat dao 0,047 I 0,047 15,02 0,0061
X3-Goc mai dao 0,067 I 0,067 21,51 0,0024
XX, 0,017 I 0,017 5,46 0,0521
XX 0,029 I 0,029 9,33 0,0185
XX 5,625E-003 I 5,625E-003 1,82 0,2197
x, 0,023 I 0,023 7,40 0,0298
X, 0,026 1 0,026 8,43 0,0229
X, 0,041 I 0,041 13,26 0,0083
Phan du 0,022 7 3,096E-003 - -
Su khong twong thich | 6,475E-003 3 2,158E-003 0,57 0,6650 | Khong tin cay
Sai s6 thuan 0,015 4 3,800E-003 - -
Téng twong quan 0,28 16 - - -

Bang 8. Két qua phan tich sy phii hop ctia mo hinh véi thyc nghiém dbi v6i ham danh gié ti 1¢ san pham v&

Théng s Giatri | Thong so Gia tri

D6 léch chuan 0,056 | R? 0,9217
Gia trj trung binh 1,66 | R*hiéu chinh 0,8210
Heé s6 bién thién % 3,35 | R* dy doan 0,5399
Téng binh phuong phan du du doan (PRESS) | 0,13 | Do chinh xac phu hop (Adeq Precision) 10,808
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Hinh 4. Mt dap ung cuia tirng cap y€u to anh hudng dén chi phi nang lugng riéng
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Hinh 5. Mat dap tmg cia timg cip yéu té anh hudéng dén ti 16 san phdm vo
Tir cac gia tri phan tich ¢6 y nghia & trén, gia tri ham mong doi dugc phan mém DX7 dua
ra dugc bicu dién theo phuong trinh cu thé sau:

=11,07+0,24.X, —0,1X, —0,049.X, —0,085X,.X, —0,038X X, +0,028X, X, —0,34X> —0,12X2 +0,09LX°
Y, =7,06+0,038X, +0,05X, —0,017.X, —0,045.X, X, —0,28X, X, —0,1X, X, —0,015X> +0,01.X> —0,21.X>
Y, =1,74—0,00375X +0,0LY, —0,016X, —0,072.X, X, —0,07.X, X, +0,033.X, X, —0,016.X> —0,063X> —0,86 X

Trong d6 Y; 1a nang suét thiét bi; Y» 14 chi phi ning luong riéng; Y3 14 ti 1¢ san pham v&; X;
1a s6 vong quay cua thiét bi; X; la goc dat dao; X3 la goc mai dao.

Khi giai bai toan toi wu danh gia ning suat thiét bi Y, v6i ham mong doi dat dugc 1a 16n
nhat, chi phi ndng luong riéng Y, véi ham mong doi dat dugc 1a nhd nhat, ti 1& san pham vO Y3
voi ham mong doi dat dugc la thép nhét béng cach chap muyc ti€u theo thuat todn “ham mong
doi” da tim duoc 5 giai phap tdi wu v6i ham luong 3 bién xac dinh 14 sb vong quay, goc dat dao,
goc mai dao tir sir dung thuat toan ham mong doi bing phuong phap mat dap ung ciing duoc dua
ra, két hop v6i phuong trinh ham mong doi da tim ra, chat lwong san pham twong tng véi 3 bién
xac dinh dugc trinh bay ¢ Bang 9.

Bang 9. Céc giai phap tdi wru v6i ham lugng 3 bién x4c dinh va gia tri ham mong doi ti uu

S6 vong quay | Géc dit | Goemai | Tangsuat | Chiphining | Tilé sin
(vong/phiit) | dao () | dao(ag) | rio Dl | luemgriéng | phamvo
vong/phu 0 ¢ (tAn/h) (kW/h) (%)

1 200,00 10,00 25,00 11,6734 6,13554 1,50621 0,9162

Hiéu suat

STT phoéng doan
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2 200,00 10,00 24,93 11,6676 6,14191 1,50662 0,9147
3 200,00 10,00 24,88 11,6633 6,14649 1,50693 0,9135
4 200,00 10,15 25,00 11,6402 6,1389 1,50314 0,9116
5 200,00 10,20 25,00 11,6278 6,14023 1,50202 0,9098

Béng 9 cho thdy gia tri t6i vu do phan mém chon tai diém c6 s6 thy ty 1a 1 ¢6 hidu suét
phong doan cao nhat cho chat lrgng san pham mong doi t6i vu hon ca. Tuy nhién do phuong
phap mat dap tng duogc thiét 1ap dwa trén mot s lwgng hitu han cac thuyc nghiém, dan dén cé
nhitng diém khong phan anh dung gia tri thyc ciia ham muc tiéu. bé klem tra tinh ding dan cua
phuong phap, tac gia tién hanh kiém chimg bang thuc nghiém tai dlem t6i wu md hinh dwa ra &
Béang 9 tur do chon cip bién” cho két qua ham mong doi nhu sau: s6 vong quay 200 vong/phut;
goc dat dao 10%; goc mai dao 25°; khi d6 chét lugng qua trinh cat thai s& 1a: ning suat cua thiét bi
11,6734 tan/h; ch1 phi nang luz(_mg riéng 6,13554 kW/h; ti 1¢ san pham v& 1,50621%. Hiéu sut
phong doan cao nhat 1a 91,62%.

4. KET LUAN

Str dung phuong phap toan hoc thong ké bang phuong phap phan tich phuong sai da xac
dinh dugc ham tdi wu cho chit lugng qua trinh bam/thai (nang suét thiét bi, chi phi ning luong
riéng, ti 1¢ san pham v&) voi 3 yéu t6 dau vao sb vong quay, goc dat dao, gbc mai dao cua may
bam/thai. Ca 3 yéu t6 nay ciing nhu sy tuong tac gitta cac yéu tb nay déu co anh huong dén chat
lwong cit thai, diéu ndy ching to sir dung phu:ong phap qui hoach hoa thyc nghiém bang mit dap
tmg phi hop cho nghién ciru t6i wu danh gia chat luong cit thai qua 3 yéu to dau ra (ning suat
chi phi ndng luong riéng, ti 1¢ san pham v0). Cu thé két qua da tim dwoc gid tri cua cac thong sé
d6i VO’l két qua ham mong doi nhu sau: sO vong quay 200 vong/phut; goc dat dao 10°; goc mai
dao 25% khi d6 chat lrong qua trinh cét thai dat dugc: ning suét cua thiét bi 11,6734 tan/h chi
phi ning luong riéng 6,13554 kWrh; ti 1 san phim v& 1,50621%. Hiéu suit phong doan 1a
91,62%. V&i két qua nay hoan toan c6 thé tham khao trong qua trinh thiét ké, ché tao va thuc
nghiém nhim giam chi phi kinh té, nhat 1a chi phi lam thi nghiém. Mat khéc tir cac két qua néu
trén c6 thé 1am co s khoa hoc cho viéc quyét dinh lya chon cac thong sb cong nghé dé 1am ché
d6 van hanh may dat hiéu qua cao nhét.
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