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TOM TAT

Nham xdc dinh dwoc cdc thong 0 t0i uu can thiét dé may cao long lam viéc dat hiéu qua va chat
luong t6t, dac biét la giam duoc cong viéc nang nhoc trong diéu kién nhiét o sau khi trung, nhiét do
than heo con kha cao, khé thiee hién va sao cho heong 1ong con sot sau khi cao bang mdy la it nhit.
Voi may cao long heo da duoc ché tao dwa vao tinh todn, thiét ké trén co sé cac thong 56 ky thudt cua
may nuoc ngoai. Tu cac thi nghiém so bg xdac dinh dwoc cac théng s6 dau vao s vdng quay canh cgo
long, goc nghiéng thanh do phu, thoi gzan cao long, voi thong 6 dau ra la phan tram 1éng con sot
lai trén da heo va thi nghlem dwoc tién hanh tai Trung tam giét mé gia siic, phwong Tan Tao, qudn
Binh Tan, thanh pho Ho Chi Minh. Phirong phdp nghién civu ciia dé tai la quy hoach thiee nghiém. Thi
nghiém dwoc bé tri dang bdc II, Box — Behnken. Bdi todn t6i wu dwoc gidi bang phan mém Matlab.
Két qua da xdc dinh dwoc chi tiéu toi wu ciia phan tram 16ng con sot nhé nhat Q=3,85% vmg véi cdc
gid tri ciia yéu té dau vao la van toc canh cao 1ong v=3,7m/s, goc nghiéng thanh @& & phy a=120 do
va thoi gian cqo long t=56,14 giay.

Tir khéa: mdy cao long heo, toi wu.

ABSTRACT
Optimizing of operation parameters of pig’s dehairing machine
in modern pig slaughtering

The study aimed to determine necessary optimum parameters for effective and high-quality opera-
tion of pig’s dehairing machine, especially to reduce the work load in the condition of post-scalding,
where the pig s temperature is still high, causing difficulties in dehairing and to ensure the lowest amount
of hair left after dehairing with the machine. The dehairing machine was built based on calculations
and designs adapted from other countries’ dehairing machine s specifications. The preliminary experi-
ments resulted in input parameters including the number of scraping rollers’ revolutions, tilt angle of
auxiliary bar, dehairing time, with output parameter being the percentage of hair left on pig’s skin. The
study was conducted at Cattle slaughtering center, Tan Tao ward, Binh Tan district, Ho Chi Minh city.
The method of study was quadratic experimental design and Box-Behnken. The optimization was solved
by Matlab software. The results showed that the optimum lowest percentage of hair lefi was Q = 3.85%,
corresponding to the velocity of scraping rollers being v = 3.7%, tilt angle of auxiliary bar being o. =
120° and dehairing time being t = 56.14s.

Keywords: Hercules dehairing machine, optimal.

1. Dit van dé cta Chinh phu cling nhu cta céc tinh thanh, tuy
An toan vé sinh thuc phdm vin d& ma toan  nhién cho dén nay an toan thuc phim ¢ nhiéu co
xd hoi dang rat quan tam, trong d6 van dé giét 6, diém giét md gia stc gia cAm vén chua bao
mo an toan v¢ sinh da c6 nhiéu van ban quy dinh  dam. Da ¢6 nhiéu day chuyén giét mo heo hién
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dai dwa vao san xuit nhung thyc trang giét md
& cac day chuyén giét md hién dai chiém khong
qué 30% con lai van 14 giét md & cac co so
nhd. Trudc thyc trang trén, ngay 29/5/2015 Bo
Nong nghiép va Phat trién Nong thon da ban
hanh Chi thi s6 4211/CT-BNN-TY vé viéc ting
cuong cong tac quan 1y v€ sinh an toan thyc
pham dbi véi co s¢ giét mod gia sic, gia cAm
va phuong tién van chuyén san phim dong vat.

Trong cac diy chuyén giét md heo du 16n
hay nho thi cao long 1a mét trong nhitng khau
can nhiéu strc lao dong, trong d6 nguoi cong
nhan phai 1am viéc trong méi truong khic
nghiét: néng, 4m, ning nhoc, tay phai cam dao
sic nhon rat nguy hiém [10], [6]. Mt khac,
viéc nhap cac may cua nudc ngoai nhu chau
Au 14 rét cao (khoang vai chuc ngan Euro) [8]
vi vy viéc ché tao cac may cao 1ong phu hop
cho cac co sé quy md nhé di duogc lap dit tai
hang chuc co sé, tuy nhién cdc may chi dua
vao mot s6 thong sé do nudc ngoai ché tao véi
quy md 16n va con nhiéu bat cap nhu sot 1ong,
rach da va anh huong chét luong thit... Xut
phat tir nhu cau lam viéc hiéu qua cua may va
vé chit luong ctia qua trinh cao 16ng chung t6i
nghién ctru “T6i wu héa cdc thong sé lam viéc
ciia mdy cao léng heo trong cdc day chuyén
giét mé heo”. Nham xac dinh dugc cac thong
s6 tdi wu can thiét dé may cao 16ng lam viéc

dat hiéu qua va chét luong tot, dic biét 1a giam
dugc cong viéc ning nhoc trong diéu kién nhiét
dd sau trung 16ng con kha cao, kho thyc hién va
sao cho lwong 16ng con sot sau khi cao bang may
14 it nhat.

2. Vit liéu va phwong phap nghién ciru

2.1. Vit liéu nghién ctru:

Dbi twong nghién ctru 1a may cao 1ong kiéu
1 truc nam ngang ché tao theo yéu cau cua thi
nghiém Hinh 1. Cac may cao 16ng tuong ty da
dugc nghién ctru thiét ké ché tao va duoc lép dat
trong cac dy chuyén giét mé heo quy mo tir 20-
50 con/gio: & TP.HCM, Tay Ninh, Ddng Thap,
Ba Ria Viing Tau, Tra Vinh...

Cac thi nghiém duogc thyc hién chu yéu trén
heo to trong lugng 95+2kg/con va duoc thi
nghiém tai trung tim giét mo gia stc, phuong
Tan Tao, quan Binh Tan.

Céc thong s6 ky thuat cia may cao 16ng heo
(Hinh 1): Nang sudt dat dén 60 con/gid; trong
luong heo c6 thé cao 10ng trén may: 70+140kg/
con; mdi 1an cao mot con (1 con/lan cao); van
téc dai canh cao v=220m/ph; s6 vong quay truc
chinh n=160vg/ph; goc nghiéng ctia thanh d& phu
so v6i miat phang ngang: 0=120 d6. Trén may lap
dong co dién xoay chiéu 3 pha vdi n=1450vg/ph;
cong suat 19,75kW; hop giam tc gan lién dong
co va ty sb truyén 1/10. May c6 kich thude: dai x
rong x cao = 2000 x 1300 x 1400mm.

Hinh 1: M4y cao l6ng heo thi nghiém
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Hinh 2. So' @ nguyén ly 1am viéc may cao 16ng heo mot truc nim ngang
1 - mang dua heo vao; 2 - heo ¢ vi tri bt dau dua vao may; 3 - canh cao;
4 - cic thanh dan hudng va d& heo trong qua trinh cao; 5 - heo & vi tri dang cao;
6 - cac thanh 3o phy; 7 - san thao tac; 8 - thdn may

Ttr so do nguyén Iy (Hinh 2), heo sau khi trung
dugc mang (1) dua vao may, toan b trong luong
heo duoc tya trén cac thanh d& (4) va dau canh
cao (3), thanh d& (4) va thanh dd phu tao véi nhau
mot goc a. Tai day heo dugc cao bdi cac canh cao
(3) trong khoang thoi gian nhat dinh thi cira 6 mo
ra, heo vang ra san thao tac (7), ctra (6) dong lai
va qua trinh duoc tiép tuc. Uu diém cua loai may
nay la nhé gon, dé ché tao, thuén loi trong viéc
dua heo vao va ra, két cAu kiéu mot truc nén gia
thanh thap, phu hop véi cac ddy chuyén giét md
vira va nho.

2.2. Thiét bi do va phwong phap do

- Thiét bi do s6 vong quay: may do ding laser
PCE-DT 62; d6 phan giai: 0,1 rpm (vong/phtt);
khoang do: 2 ~ 99.999 r.p.m; cip chinh xéac: + 1
rpm.

Phuong phép do sé vong quay dong co [3] 1a
ding mot ngudn phat tia Laser va trén dong co
gan mot tAim phan chiéu 4nh sang, dua trén co s¢
anh sang phat ra va anh sang phan hoi lai may sé
phan tich va tinh toan dé dua ra con sb chinh xéac
vé sd vong quay.

- Do dién tich long sot thuc té trén heo sau cao
16ng [8], [11]: Téng dién tich da heo con sot long
= Dién tich 16ng sét cac noi trén toan thé da heo
cong lai.

- Po thoi gian: Pong hd bim gidy

2.3. Phwong phap nghién ciru:

Xdc dinh cdc yéu té dau vao, dau ra:

Céc yéu té dau vao: C6 nhiéu yéu té anh
huong dén chat lugng san pham sau khi cao:
ché o gdy choang, ché o trung (nhiét do
trung va thoi gian trung), véan tdc canh cao,
gbc nghiéng cua thanh do phuy, thoi gian cao,
khdi luong mdi con heo, loai heo, sb lugng
canh, bé rong canh...

Cac thong sd dau ra: Cac thong sé nghién
clru dau ra ddc trung cho cac chi tiéu kinh té
- k¥ thuat ciia may cao 16ng va phan anh muc
dich nghién ctru cta dé tai. Cac thong sd nay
bao gdm: chét lugng san pham, chi phi ning
luong riéng. Chét luong san phém duoc dac
trung bang mirc d6 sach, heo khong dap, giy
chan hoic rach da, & déy ta s& nghién ciru phan
trdm 16ng con sot lai trén da heo va ¢ dang
ma hoa ky hiéu Y1, ¢ dang thyc ky hi€u la
Q. Pay la thong sb dic trung cho muc dich
nghién ctru, phan anh chét lugng san pham.
DPai lugng nay chiu anh hudng ctia hang loat
thong sé dau vao va nhidu. Chi phi nang luong
riéng 1a thong sé phan anh chi tiéu kinh té - k§
thuat. Tuy nhién, khi tién hanh trong thuc té
thi thay doi chi phi niang luong riéng khong
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dang ké va cac co s giét md chi yéu cau vé do
sach 16ng con yéu t6 chi phi ning luong thi chua
quan tdm nén chung toi khong dua yéu to nay
vao nghién ctru.

Thi nghigm don yéu té tham do [7]

Trén co s& lua chon cac yéu td dau vao la
s6 vong quay canh cao 16ng, goc nghiéng thanh
d& phy, thoi gian cao 16ng, ching toi tién hanh
cac thi nghiém tham do dé x4c dinh cac muc thi
nghiém ciia ba yéu t6 dau vao trong bai toan hop
den, cac muc nay dugc xac dinh thong qua thuc
té tai cAc co sO, nha may.

Két qua thi nghiém don yéu t6 ctia phan trim
16ng sot theo sb vong quay canh cao long 120,
140, 160, 180 vg/ph di chon duoc s vong quay
140 1a hop ly va chon muc ¢ tadm la 140 vong/
phut, muc trén 160 vong/phut, muce dudi 1a 120
vong/phut cho nghién ctru.

Két qua thi nghiém don yéu té ctia phan tram
16ng sot theo goc nghiéng thanh d& phu véi cac
goc nghiéng tir 90° dén 120° cta thanh d& phu
va goc 110 d6 1a phu hop nhat. Theo d6 ta chon
muc & tim la 110° mirc trén 120°, mirc dudi
100°. Vi cac mure thoi gian tir 40-70 gidy cho
mot con heo. V&i mirc thoi gian 70 gidy thi ta
thdy rang phan trim 16ng con sét giam rat it so
v6i mic thoi gian 60 gidy. Tuy nhién ning suat
lai giam theo do6 ta chon mirc ¢ tam 1a 50 giay,
muc trén 60 gidy, muc dudi 40 gidy.

Phwong phdp quy hoach thwe nghiém (ti
wu)

Phuong phap quy hoach thuc nghiém dugc
tién hanh tir bac I va phat trién 1én bac II néu
bac I khong phu hgp. Trong trudong hop ca hai
phuong an khong phu hop can thiét ké lai thi
nghiém trén co so dinh lai viing va bo sung yéu
t6 nghién ctru.

Pé tbi wu héa cong thie xac dinh phan trim
16ng con sot theo van tc canh cao 16ng, goc
nghiéng thanh d& phuy, thoi gian cao 16ng. Chung
t6i b tri thi nghiém bang cach sir dung phuwong
phap bé mit dap tmg (Responese Surface Meth-
odology), Box- Behnken (BBD) vdi ba yéu té
khao st 1a: van tdc canh cao 16ng, goc nghiéng
thanh d& phuy, thoi gian cao 16ng (khoang gia tri
thich hop ciia cac yéu té da duoc xac dinh ¢ thi
nghi¢ém tham do).

Mo hinh Box-Behnken (BBD) 1a nhitng cau

tric d6i xtng trong do mdi thi nghiém dugc tao
boi ba yéu t6, mdi yéu t6 khao sat dugc ma hoa
trong hé toa d§ khong thir nguyén c6 ba muc:
Toa d6 cua phuong 4n bing 0, cac yéu t6 ma
hoa nhan hai gia tri -1 va +1 tuong tng véi muc
dudi va muc trén. Cac gia tri dugc ma hoa voi
X la yéu t6 duoc ma hoa anh huong dén bé mat
dap tmg Y. Gia tri mi hoa cua cac bién doc 1ap
cho thiét ké Box-Behnken dugc thé hién trong
Bang 1 voi:

X,:van téc canh cao 16ng (120-160 vg/ph).

X,: goc nghiéng thanh d& phu (100-120 do).

X,: thoi gian cao 16ng (40-60 gidy).

Y: phan trdm 16ng con sot

Ma tran thi nghiém duogc lap theo phuong an
bac IT Box — Behnken va ngau nhién hoa trat tu
bang chuong trinh Statgraphic vers 7.0. Tong s6
thi nghiém t6i thiéu cta phwong phap nay duoc
tinh theo cong thirc: N =2*+2k +n = 15.

Phuong trinh hdi quy thuc nghiém mo ta sy
phu thudc cua chi tidu theo ddi vao cac yéu td thi
nghiém la mot da thure bac hai c6 dang:

Y= ao + aIXI + aZXZ T a3X3 * 312X1 X2 T al3X1
X, +a, XX, +a X**a, X a X voi

23772 22772

a:H¢ s6 hoi qui bac 0

a, a, a3:,Hé’ sb hf‘Si quy bac 1 mo ta anh
hudng cta yeu to X, doi voi Y

a,,, A, a,,0 HE 50 hoi quy bie 2 mo ta anh
huong ctia yéu to X.* doi véi Y
Ay By A, 5] Hé s6 h(?i quy tuong tac mo ta anh
hudéng dong thoi hai yéu t6 X, voi X, X véi X,
X, véi X, doi vé6i Y.

Phwong phdp xir Iy 56 ligu thuwe nghi¢m:

+ Xir Iy théng ké: St dung phan mém Stat-
graphics Version 7.0 dé tién hanh phan tich
phuong sai, xir Iy s6 liéu xdy dung mo hinh
thong ké theo cac budc: (1) Xéc dinh gia tri cac
hé s6 hoi quy day du; (2) Phan tich phuong sai
dé loai bo cac hé sé hdi quy khong dam bao do
tin cdy voi mic y nghia o = 0,05; (3) Xac dinh
céc gia tri hoi quy theo ham toan méi sau khi
da loai bo cac hé so hdi quy khong du do tin
cay; (4) Phan tich phuong sai trén ham toan maoi.
Kiém tra d tin cdy cua cac hé s6 hdi quy méi.
Néu khong dam bao tin cdy, thi cai tién mé hinh;
(5) Kiém tra d6 twong thich cia mé hinh theo
mirc ¥ nghia p. M6 hinh phii hop néu p > 0,05.
Sau khi xay dung dugc mé hinh hdi quy thuc
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nghiém, tiép tuc dung phin mém Statgraphics
Version 7.0 dé v& dd thi cac ham muc tiéu theo
ting cap thong sd dau vao 1am co s cho tim cuc
tri trong mién thuc nghiém.

+ Tinh todn t6i wu héa: Tt phat biéu cua bai
toan t6i ru: ham muc tiéu % 16ng con s6t Q=f(a,
n, t) tién dén min, trong do: n - van tdc canh cao
long (vg/ph); a - goc nghiéng thanh d& phu (d9);
t - thoi gian cao 16ng (gidy). Sir dung phan mém

Matlab trong viéc gidi cac bai toan t6i wu c6 ham
toan duoc lap bang phuong phap quy hoach thuc
nghiém [4].

3. Két qua nghién ciru

3.1. Lap mé hinh thong ké thye nghi¢m bac
I

Dua theo thuc té san xuét va thi nghiém tham
do, mién thi nghiém cho phuong an bac I Box —
Behnken dugc thanh 1ap nhu ¢ Bang 1.

Bang 1: Mién thye nghiém theo phwong 4n thye nghiém béc II Box — Behnken

n (vg/ph) a (d9) t (gidy)
Mikc
Muic trén +1 160 120 60
Mirc co s6 0 140 110 50
Mure dudi -1 120 100 40
Khoang bién thién 20 10 10

Ma tran thi nghiém duoc 1ap theo phuong an s6 thi nghiém duoc lap 13 15, trong d6 co ba thi
bac 1T Box — Behnken va ngau nhién hoa trat ty nghiém ¢ tdm. Kt qua ma tran thi nghiém dugc
bang chwong trinh Statgraphic vers 7.0. Téng 1ap va dugc trinh bay nhu & Béng 2.

Bang 2: Ma tran thi nghiém va két qua thwe nghiém ¢ dang thue

STT | Nghiém thirc Gia tri thye té Chi tiéu theo ddi

ma hoéa n o t Q
1 -0- 120 110 40 8,0
2 ++0 160 120 50 3,5
3 +-0 160 100 50 5,7
4 0-+ 140 100 60 5,8
5 +0+ 160 110 60 4,2
6 0++ 140 120 60 4,5
7 -0+ 120 110 60 6,8
8 0-+- 140 120 40 6,9
9 -0 120 100 50 7,3
10 +0- 160 110 40 5,3
11 000 140 110 50 5.2
12 000 140 110 50 5,2
13 0-- 140 100 40 8,3
14 —+0 120 120 50 7,0
15 000 140 110 50 4.9

n: s vong quay ctia may (vg/phut); a: géc nghiéng thanh d& phu (do);
t: thoi gian cao 16ng (gidy); Q: phim trim 16ng sot (%).
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3.2. Két qua thye nghi¢ém theo phwong 4n
bac 11
Thyce nghiém theo ma trén thi nghiém da 1ap.

Duya vao két qua thuc nghiém tién hanh phan
tich phuong sai 1an 1 v6i mé hinh ¢ dang da thirc
bac II day du cho két qua nhu Hinh 3.

ANOVA for Y - 3 factor study

Effect Sum of Squares DF Mean S5q. F-Ratio P-value
(hé 56 anh hwéng) (tong binh phuong)  (bic tr do) (phuong sai) (F tinh) (gia tri p)
A:¥l 13.520000 1 13.520000 449,17 .00z22
B:¥2 3.315313 1 3.315313 110.14 .0090
C:¥3 6.319012 1 6.319012 209.93 .0047
AB .921600 1 .921600 30.62 .0311
AC .002500 1 .002500 .08 .8030
BC .005625 1 .005625 .19 L7118
AR .201744 1 .201744 6.70 .1224
BB 1.081667 1 1.081667 35.94 .0267
cC 2.028744 1 | 2.028744 67.40 .0145
Lack-of-fit .804625 3 .268B208 8.91 .1028
Pure error .080200 2 .030100
Total (corr.) 27.9239733 14
R-squared = 0.969029 R-squared (adj. for d.f.) = 0,913282
(h€ s0 twong quan)

Hinh 3: Két qua phan tich ANOVA ciia phwong 4n bac II

Tir két qua phan tich phuong sai cho thiy
cac hé sé hoi quy b, (h¢ s6 cua X *X)), by, (h¢
so ctia X *X.), b, (hé so cuia X *) khong dam
bao d0 tin cdy va bi loai bo vi sy anh hudng chi
mang tinh ngau nhién.

Sau khi loai b cac hé s6 hdi quy khong dam
bao d tin cay ra khéi mo hinh va tién hanh phan
tich phuong sai 1an hai ta c6 cac hé s6 hoi quy
nhu Hinh 4.

ANOVA for Y - 3 factor study
Effect Sum of Sqguares DF Mean Sg. F-Ratio P-value
(hé sb anh hurémg) (tong binh phuwong)  (bac tir do) (phwong sai) (F tinh) (gia tri p)
A:X1 13.520000 1 13.520000 449.17 .0022
B:X2 3.315313 1 3.315313 110.14 .0090
C:X3 6.319012 1 6.319012 209.93 .0047
AB .921600 1 .921600 30.62 .0311
BB 1.017011 1 1.017011 33.79 .0283
cc 1.943011 1 1.943011 64.55 .0151
Lack-of-fit 1.014494 [§] .169082 5.62 .1588
Pure error .060200 2 .030100
Total (corr.) 27.9239733 14
R-squared = 0.96€1514 R-squared (adj. for d.f.) = 0.932649

Hinh 4: Két qua phén tich ANOVA ciia phwong an bac IT sau khi loai b6 s6 li¢u tho

Tir két qua phan tich phuong sai 1an hai cho
thiy tat ca cac hé sb hdi quy déu dam bao do tin

cay (p = 0,1588 > 0,05) va hé sé hdi quy duoc
thé hién trén Hinh 5.
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Regression coeffs.
constant = 5,23385
A:X1 = -1,3

B:X2 = -0,04375
C:X3 = -0,88875
AB = -0,48

BB = 0,523269
ccC = 0,723269

for Y - 3 factor study

Hinh 5: Hé s6 hoi quy

Ham phan trim 16ng con sot Y & dang mé hoa
c6 dang:

Y = 523385 - 1,3*X, — 0,64375*X, —
0,88875*X, — 0,48*X *X + 0,523269*X  + 0,
723269*X’

Ham phan trim 16ng con sot Q & dang thuc:

Q=66,316+0,199*n—-0,8315%a — 0,8121*t
- 2,4E-3*v* o + 5,2326E-3* o + 7,2326E-
3*t?

Normal Probability Plot for Residuals

00 0 = -
99 | !
= 05|
3
= -
g 80
a,
2 50
3=
= 20
5 5
S 1
| I I IR B PR |
043 -023 -0.03 0.17 037 0.5
residual Y1

Phén tich két qua thwe nghiém

Duya vao ham Y ¢ dang ma hoa ta c6 nhén xét
nhu sau:

Véi su c6 mit day du ciia cac sd hang hdi quy
bac 11, ching to cac yéu td nghién ctru déu co tac
dong phi tuyén dén phan tram long con sot. Mirc
d6 anh hudng cta cac hé s6 hdi quy ¢ ca dang thuc
13n dang ma ho4 dén phén trim 16ng con sét duogc
trinh bay nhu Hinh 6.

Pareto Chart for Q

12 16 20 24

standardized effects

Hinh 6: Anh huéng ciia cac hé sé hdi quy dén phin trim 1dng con sot

Hinh 6 cho thiy anh hudng cua sb vong quay
canh cao 16ng dén chit lugng san pham la 16n
nhét, tiép theo 1a thoi gian cao va cubi ciing goc
nghiéng cua thanh d6 phu. Duya vao Y ¢ dang ma
hoa va Q & dang thuc ta c6 dd thi biéu din theo
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Hinh 7 (7a, 7b, 7c): Do thi quan hé gita Q van, a, t

Qua céac dd thi & cac Hinh 7a, 7b, va 7c cho
thy s6 vong quay canh cao 16ng tir 150+160vong/
phut, goc nghiéng tir 110120 d9 va thoi gian
cao 16ng 50+60 gidy thi phan trim 16ng sot trén
da heo sau khi cao 16ng 12 it nhét.

3.3. Két qua tinh toan t6i uvu
3.3.1. Théng sé toi wu va chi tiéu téi wu

- Chi tiéu t6i wu vé phan tram 16ng con sot
dugc hiéu nhu sau: lugng 10ng con sot lai trén
da heo sau khi cao 16ng 13 it nhit trong qua trinh
thuc nghiém va san XUét.

- Thong s6 t6i wu 1a cac gia tri dam bao tri )
chi tiéu toi wu.

- Bai toan tdi wu dugc giai bang phan mém
Matlab 2007a.

102



TAP CHi KHOA HOC PAI HOC VAN HIEN

TAP5 SO 1

3.3.2. Phdit biéu bai todn toi 1u
Ham muc tiéu:

% long con s6t —» min

<=> Q=66,316 +0,199*n — 0,8315*%a — 0,8121*t - 2 4E-3*v* a + 5,2326E-3* o’

=== Q=fln.o.t) —» min
+7,2326E-3*1 min
—
Trong do :

n - van toc canh cao 16ng (vg/ph)

o - Goc nghieng thanh d& phu (do) ;

t - thoi gian cao 10ng (giay).

Diéu kién bién :
140 £n <160
100 = =120

40 <7 =60

3.3.3. Gid tri t6i wu

Dua vao phan mém Matlab [4] ta giai va tim
dugc gia tri t6i wu Q = 3,85% tai n = 160vong/
phut, voi duong kinh canh cao D1 = 0,44m vén
téc dai v = 3,7m/s, goc nghiéng thanh d& & phu
o= 120 d¢ va thoi gian cao 1ong t = 56,4 giay.

4. Két ludn

Trén co so cac may da thiét ké, ché tao -
may cao 16ng heo kiéu mét truc nim ngang c6
thanh d& phu c6 thé diéu chinh dugc. Da xdy
dung dugc md hinh thdng ké thyc nghiém mé
ta anh huong cua s6 vong quay canh cao 1ong,

goc nghiéng thanh d& phu va thoi gian cao long
t6i phan tram 16ng con sot, véi phuong trinh hoi
quy:

Q=66,316+0,199*n—-0,8315*a — 0,8121*t
- 2,4E-3*v* o + 5,2326E-3* a2 + 7,2326E-
32

Qua day, x4c dinh dugc chi tiéu tbi wu 12 phan
tram 10ng con sot nho nhat Q = 3,85% tmg véi
cac gia tri cua yéu t6 dAu vao 1a van tc canh cao
long v = 3,7m/s (tai n = 160vg/ph), goc nghiéng
thanh d& ¢ phu a = 120 d¢ va thoi gian cao 1ong
t=156,14 giay.
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