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TOM TAT

Muc tiéu clia bai bao 1& nghién ciru cac thong sb tdi wu clia may trén cd mét truc vit cdn dirng bang phwong
phap qui hoach thuc nghiém. V&i muc tiéu nay, néi dung chd yéu dwoc di sau vao viéc xac dinh cac théng sé ky
thuat ctia may trén cé dung dé tron thirc an thé va thire &n tinh nham san xuét thirc &n chan nubi cho dai gia suc
thwerng nhat hay d& bao quan dai ngay bang phwong phap Ién men ky khi. Xac dinh céc théng s &nh hwéng béng ly
thuyét va thuc nghiém don yéu td dén cac chi tiéu kinh t& va chi tiéu ky thuat. Bé tri thi nghiém xac dinh mdéc anh
hwéng ctia cac yéu td va xay dwng cac phwong trinh hdi qui dbi véi ham doé tron déu va mic chi phi dién nang riéng
trong qua trinh trén. Nghién ctru &nh hwéng cia cac thdng sé dén cac chi tiéu kinh té - k§ thuat bang phwong phap
qui hoach thuc nghiém cuwec tri. Tl d6 xac dinh ché d6 lam viéc t6i wu clia may trén cd mot truc vit con ding.

T khéa: Téi wu héa, may trén mét truc vit con.

Research on Optimum Parameters of The Vertical Cone-Shaped Screw Mixer
by The Experimental Planing Method

ABSTRACT

The aim of the paper is to research the optimal parameters of a vertical cone-shaped screw mixer with grass in
experiment planning method. With this objective, the main contents are going into determining the specifications of
grass vertical cone-shaped screw mixer used to mix roughage and concentrate to produce animal feed for cattle daily
or to long-time preservation of anaerobic fermentation methods. Determining the parameters influence by theory and
an element experimental to economic indicators and technical indicators. Laboratory layout determines the influence
of these factors and building the regression equations for mixing uniformity equation and specific energy consumption
equation during mixing. Researching the effect of various parameters on economic - technigues indicators by
experimental planning methodology extremes. Thereby, determining regime works the optimum of the grass vertical
cone-shaped screw mixer.

Keywords: Optimum parameters, vertical-shaped screw mixer.

y ” A dinh dén s6 lugng va chat lugng san pham. Pa
1. DAT VAN DE ' n8 g san b

s0 thtic an chin nuoi ddi hoi phai ché bién nhat

Nhiéu qudc gia trén thé gidi c6 nganh chan la d6i v6i thic an téng hgp trit moét phan nhd

nudi gia sdc phat trién manh cho thay ngoai
gidng nudi tot, diéu chinh yé&u la thic an tho,
tho - tinh dugc san xuit mang tinh cong nghiép,
c6 chat lugng cao, khong phu thudc nhiéu vao
thoi tiét khi hau. Cac cong trinh khoa hoc trong
va ngoai nudc da chiing minh, vai trd ciua viéc
cung cip thiic 4n chin nudi cé tinh chat quyét

thiic &n c6 thé cho stc vat an tuci nguyén.
Trong mua kho d6i véi cac tinh phia nam va
mua rét d6i v6i cac tinh phia bac, néu khong c6
ngudn thic an thé du trit hay doéng cd tuodi thi
khéng cho phép chin nudi tap trung theo kiéu
san xuat hang héa dudc. Vi vay, ché bién va bao
quan thtc an thé dang céng nghiép 14 mang
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tinh c4p bach va can thiét trong giai doan hién
nay. Mot trong céong doan ché bién thtic an tho
cho dai gia stc, dic biét 1a ngudn thic an cho
chan nuéi bo stta 1a tréon thic &n thoé hodc tho
tinh. Cac may tron co hién nay chua c6 cong
trinh cong bd cac théng sb chi tiéu kinh t& k§y
thuat cu thé nén chua thé néi cic may nay hoat
dong t6t ma can phai c6 cong trinh nghién ctu
xac dinh may hoat dong cho ning suit cao, dam
bao d6 dong déu khi tron ma miic tiéu thu ning
lugng riéng nhd. Do d6, nghién cttu mot s6 théng
sO t61 uu ctia may trdn cé mot truc vit con diing
da dugdc tinh toan, thiét k&, ché& tao va khio
nghiém tai truong Pai hoc Nong Lam Tp.HCM
1a nhu cAu cAn thiét va c4p bach hién nay nham
tang nang sudt va chit luong san pham.

Thoéng s6 cdu tao may nhu sau: Cac thong
s6 hinh hoc bao gom: dudng kinh cua thung
tron D = 1800 mm, chiéu cao thung tron L =
1200 mm, dudng kinh vit tron d = 700 mm,
buébec vit S = 420 mm, bé rong canh vit b = 250
mm, géc nghiéng cia phan hinh cén a = 65 do.
Cac thong s6 dong hoc bao gém: toc do quay
cua truc vit n = 284 vong/phut, thdi gian tron
mot mé t = 1,6 phut

2. PHUONG PHAP NGHIEN CUU

2.1. Nghién cttu 1y thuyét

St dung phuong phéap tiép can hé théng va
ké thita cac thanh tuu nghién ctu truéc nham
rit ngin thoi gian va chi phi vat chat.

St dung phuong phap mé hinh héa théng
ké dung dé nghién ctu miu may khi nhiing
thong tin vé may cdon chua day du. Ap dung mé
hinh théng ké cia Pham Vin Lang va Nguyén
Minh Tuyén téng két va bién soan véi ciu tric
ctua hé nghién ctu 1a mot phan ti hop den, ham
toan hoc mé ta dugc trién khai tit day Taylor.
Tinh thich @ng ctia mé hinh dude kiém tra theo
tiéu chuén xac xudt thong ké.

Phuong phéap giai thich toan hoc dugc st
dung dé giai quyét cac bai toan giai tich trong
qua trinh nghién cttu theo phuong phap mé
hinh héa cling nhu gidi cic bai toan téi uu theo
phuong phép giai tich.
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2.2. Nghién cttu thyc nghiém

- Phuong phéap do dac thuc nghiém

Vat liéu gia cong: ddi tugng gia cong 1a cac
loai ¢d, cac loai phu phidm cta trong trot va ché
bién, cac phu phdm tit nha may bia rugu va san
xudt néng san.

Trang thiét bi, dung cu do: Can déng ho cac
loai, panme, thuéc kep, thude mét, dung cu do
cong suat, hiéu dién thé, cuong do dong dién ctua
Ptc, dung cu do s6 vong quay cua Dic, déng hé
deo tay, déng ho bam day.

Phuong phap do: S6 liéu do dac truc tiép
gom toc dd quay cua truc may, thoi gian thi
nghiém mot mé, khoi lugng vat liéu gia cong,
cong suat dién tiéu thu. Cac s6 liéu con lai déu
duge x4c dinh bing céng thic tinh toan sau khi
da do dac truc tiép cac s6 liéu thanh phan.

- Phuong phéap b6 tri thi nghiém tham do:
cac thi nghiém tham do dang don yé&u t6, ngiu
nhién hoan toan (Phan Hiéu Hién 2001).

- Phuong phap qui hoach thuyc nghiém: day
la phuong phap nhim tién hanh thi nghiém mot
cach cht déng dé c6 thé t6i thiéu hoéa s6 thi
nghiém can thiét ma van dam bao miic do tin
cay dé nhan dudc mé hinh toan hoc phu hgp.
Day la phuong phap ma nhiéu nha khoa hoc
trong va ngoai nuéc da ting dung, dat nhiéu két
qua nhu mong mudn.

- Phuong phap xac dinh do tron déu cua
hén hgp béng cach 14y mau thi nghiém dem dén
trung tAm phan tich thi nghiém kiém tra

Trinh tu thuc hién qui hoach thuc nghiém
theo cac budc: Chon théng s6 nghién ctu, 1ap ké
hoach thuc nghiém (bac nhat, bac hai), tién
hanh thuc nghiém tiép nhan thong tin, xay
dung va kiém tra qui hoach thuc nghiém

2.3. Phuong phap t6i vwu héa - t6i wu héa da
muc tiéu

Khi trdn déu cac loai nguyén liéu dau vao
dé tao thanh hén hop déng nhat thi khi d6 mong
muén 16n nhat ctia ching ta d6 1a phai lam nhu
nao dé hén hgp sau khi dem trén cé miic d6 tron
hay con goi 1a dé trén déu dat mic téi da. Dé
cho qué trinh tron dat mic thap nhat vé chi phi



san xudt thi ching ta phai lam sao cho miic chi
phi dién ning riéng ctia qua trinh tréon dat mtc
nhé nhat. Do d6, ching ta thay thuc chit caa
bai toan t61 uu hoéa chi 1a bai toan téi thiéu héa
va to61 da h6a ma thoi.

- Bai toan t6i vu héa mot muc tiéu duge xay
dung @& théa méan chi mét muc tiéu dit ra théi.
Nhung trong thuc t€, khong phai khi ta dat
duge muc tiéu da dé ra 1a da dat dudec diéu ma
ching ta mong mudn. Vi ¢6 thé d6i véi muc tidu
can dé ra d6 da hoan hao nhung mot sé chi tiéu
ma chua dudce dit ra lai mat qua nhiéu chi phi.
Do dé6, nhu ciu can thiét 1a phai lap dugc bai
toan t6i uu héa da muc tiéu.

- T6i vu héa da muc tiéu la xay dung bai
toan c6 tit hai muc tiéu trd lén. Trong pham vi
c6 giéi han, chung t6i chi xay dung bai toan toi
uu héa da muc tiéu ma cu thé 1a hai muc tiéu
v6i hai ham dac trung cta qué trinh. D6 12 ham
vé d6 tron déu ctia hén hop va ham vé mic tiéu
thu dién ning riéng trong qua trinh tron ay.
Giai bai toan t&i vu hai muc tiéu nay cho phép
tiét kiém thoi gian dé tim dude nghiém t6i wu
cta ham s6 dong thoi két qua caa bai toan toi
uu héa hai muc tiéu chinh xac va hgp 1y hon la
gidi bai toan tling muc tiéu riéng ré (Nguyén
Canh 1993 va Nguyén Ngoc Kiéng 2000)

3. KET QUA VA THAO LUAN

3.1. Bai toan hép den

Cac théng s6 dau vao 1a hé s6 nap day (6
dang ma hoa ky hiéu la x, & dang thuc ky hiéu
14 a), thoi gian tron (6 dang ma héa ky hiéu la
X, 6 dang thuc ky hiéu la t), s6 vong quay cua
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truc vit (6 dang ma hoéa ky hiéu la x; & dang
thuc ky hiéu 13 n)

Cac thong s6 dau ra 1a do tron déu (6 dang
ma héa ky hiéu 1a y, 6 dang thuc ky hiéu la k),
chi phi nang luong riéng dé tron (6 dang méa hoa
ky hiéu la y, 6 dang thuc ky hiéu 1a Ar).

3.2. Thyc nghiém don yé&u t6

LAn lugt tién hanh thuc nghiém don yéu t6
v6i tiing thong s8, cac thong s con lai dude dinh
6 gia tri c6 dinh 1a mic co sd, mdi mic bién
thién ctia thong s6 dudc lap lai ba 1an. Mién qui
hoach dugc gidi han la:

Heé s6 nap day: a =0,4 + 0,8 (ttic 40 + 80%)

Thoi gian tron: t = 2 + 18 (phut)

S6 vong quay cua truc vit: n = 100 + 300
(vong/phut)

- Két qua nghién cttu anh hudng ctia hé so
nap day: két qua khao nghiém va phan tich
phuong sai cho thay hé s6 nap diy thuc su anh
hudng dén d6 tron déu cua hén hgp va mic tiéu
thu dién ning riéng. K&t qua nay ciing cho phép
xéc dinh duge khoang 1am viéc t6t nhat dé thuc
hién cho thyc nghiém bac 1 1a a tit 0,5 + 0,7.

- Két qua nghién cttu anh hudng cua thoi
gian tréon: két qua khao nghiém va phan tich
cling cho thdy su phu thudc ctia thoi gian tron
dén dd tron déu la thuc su anh hudng. Va anh
hudng cua thdi gian tron dén mic tiéu thu dién
néng riéng la ¢6 ¥ nghia. Khoanh vung cho thuc
nghiém bac 1 trong giéi han t tit 4 + 16 phit. Do
khoang thdi gian nay sé dich khéng 16n so véi
thoi gian tron 6 may tron truc vit nén khoang
thoi gian giéi han cho thi nghiém bac 1 dudc
chon tit 5 + 15 phut.

X1
—
Y1 "
X2 Bai toan hdp den
—
Y2
#’ —>
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- K&t qua nghién ctu anh hudng ctia s

vong quay cua truc vit: két qua khao nghiém va

phan tich cfing cho thiy su phu thudc cta s6

vong quay dén dd tron déu la thuyc su anh
hudng. Va anh hudng cta s6 vong quay dén mtic
tiéu thu dién ning riéng la c6 ¥ nghia. Khoanh
vung cho thuc nghiém bac 1 trong gidi han tu
150 + 250 vong/phit

3.3. Thuc nghiém theo phuong an bac nhat

Thuc nghiém theo ma tran da lap véi
khoang bién thién ctia hé s6 nap day 1a 0,1, thoi
gian tron 14 5 (phit), s6 vong quay cua truc vit
1a 50 (vong/pht).

Ham d6 tron déu:

¢ dang ma héa: y, = 82,3 - 1,0213.x, +
1,8563.x,+ 1,1538.x,+ 0,9413.x,.,

¢ dang thuc: k = 102,69 - 0,4786.a +
0,3713.t - 0,0899.n +1,8825E-3.a.n

Ham mic tiéu thu dién ning riéng dé tron:

4 dang ma héa: y, = 20,2321 - 2,19.x, +
5,7275.%,+ 0,74.x, - 2,1975.,.,

4 dang thuc: Ar = - 7,4129 + 0,2205.a
3,7825.t + 0,0148.n - 0,044.a.t

+

1 atinatod Resprrselaaion

B B B DD

Frimatat Ry e Fanakat

Tuy nhién cac két qua xt ly s lidu lai cho
thay m6 hinh bac nhat khong ddm bao nén phai
cai tién md hinh va mé rong viing nghién ciiu ra
cac diém sao.

3.4. Thyc nghiém bac II cta Box va Hunter

Cac ham s6 mé ta qua trinh nghién cu dsi
v61 ham d9 tron déu nhu sau:

0 dang ma héa: y, = 81,4412 - 1,0125.x, +
1,9170.x,+ 1,1529.x, + 0,9413.x,.x, + 0,6476.x,% +
0,8017.x,°

6 dang thuc: k = 1,378010 - 1,2548.a +
0,3834.t - 0,2182.n + 1,8825E-3.a.n + 6,4758E-
3.a2+ 3,2068E-4.n?

Cac ham s6 mé ta qua trinh nghién ctu dsi
v61 ham miic tiéu thu dién nang riéng nhu sau:

0 dang ma héa: y, = 18,5048 - 2,3146.x, +
5,7787.%,+ 0,6764.x, - 2,1975.x,.%,+ 2,7581.x,2

0 dang thuc: Ar = 91,0499 - 3,1017.a +
3,7927.t + 0,0135.n - 0,044.a.t + 0,0276.a>

Cac két qua cho thay ca hai ham nay c6 do
tuong quan cao va tinh thich ting cia mé hinh phu
hgp nén khong nang bac thyc nghiém lén nda.

D6 thi cac ham duge biéu dién nhu sau:

i TR

i
M Ry e Runation

Hinh 1. D6 thi ham d6 trén déu

Ve et gy

Hinh 2. D6 thi ham chi phi niang lugng riéng
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3.5. Phat biéu bai toan t6i wu

Bai toan 1:

Ham muc tiéu:

y; = k = 81,4412 - 1,0125.x; + 1,9170.x, +
1,1529.x, + 0,9413.x,.x; + 0,6476.x,%> + 0,8017.x,”
max

ham diéu kién:

-1,682<x,<1,682

-1,682<x,<1,682

-1,682<x;<1,682

Bai toan 2:

Ham muc tiéu:

v, = Ar = 18,5048 - 2,3146.x, + 5,7787.x, +
0,6764.x,- 2,1975.x,.X,+ 2,7581.x,> min

ham diéu kién:  -1,682<x,<1,682

- 1,682 <x,< 1,682
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v, = k = 81,4412 - 1,0125.x, + 1,9170.x, +
1,1529.x; + 0,9413.x,.x; + 0,6476.x,%> + 0,8017.x,°

max

v, = Ar = 18,5048 - 2,3146.x, + 5,7787.x, +
0,6764.x, - 2,1975.x,.X,+ 2,7581.x,> min

ham diéu kién:

- 1,682 <x,< 1,682
- 1,682 < x,< 1,682
- 1,682 < x,< 1,682

Hay ham muc tiéu:

v, = Ar = 18,5048 - 2,3146.x, + 5,7787.x, +
0,6764.%, - 2,1975.x,.%,+ 2,7581.x,% min

y, = k = 81,4412 - 1,0125.x, + 1,9170.x, +
1,1529.x, + 0,9413.x,.x, + 0,6476.x,2 + 0,8017.x,>
>k, (k,1a gia tri do yéu cdu ky thuat qui dinh)

Giai cac bai toan nay ta dugc:

- Két qua t6i uu héa mdt muc tiéu (xem

-1,682 <x,<1,682 bang):
Bai toan 3: - Két qua t6i uwu héa da muc tiéu (xem
Ham muc tiéu: bang):
Céc théng sé tdi wu X " Xs
1 2
Gia tri . N PO N
. Y a g ) Hé so nap day Thoi gian trén So6 vong quay cua

CA&c chi tiéu toi wu truc vit

Bai toan 1:

Kmax = 91,1726% Ma -1,68 +1,68 -1,68

Ar = 44,9507 kWh/t Thuc 0,432 18,4 ph 116 v/iph

Bai toan 2:

Almin= 7,4887 KWh/t Ma -0,2496 -1,68 -1,68

K =79,2362% Thuc 0,596 1,6 ph 116 v/ph

C4c thong sb t6i wu " x Xs
. 1 2
Gia tri ) \ 6 Vo Y
, oz ’ Hé so nap day Thoi gian tron So6 vong quay cua

Céc chi tiéu toi wu truc vit

a=0,7

Kmax = 84,7317% Ma -1,68 -1,68 -1,68

Ar =13,1311 kWh/t Thuwc 0,432 1,6 ph 116 v/iph

a=0,8

K =82,4348% Ma 0,0251 -1,68 1,68

Almin= 9,9695 KWhit Thuc 0,6025 1,6 ph 284 viph

a=0,9

K =82,3387% Ma -0,1801 -1,68 1,68

Armin= 9,7747 KWh/t Thyc 0,5820 1,6 ph 284 v/ph

Ghi chu: Hé s6 a la trong s6 trong phuong phap trong sé.
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4. KET LUAN

Béng phuong phap qui hoach thuc nghiém
cuc tri da xac dinh dugc do tron déu ctia hén hop
thtc 4n chin nudi va mic tiéu thu dién riéng la
ham bac hai phu thudc vao hé s6 nap day, thoi
gian tréon va téc d6 quay cua truc vit. Phuong
trinh toan hoc dang thuc dugc biéu dién nhu sau:

k = 137,8010 - 1,2548.a + 0,3834.t -
0,2182.n + 1,8825E-3.a.n + 6,4758E-3.a> +
3,2068E-4.n?

Ar = 91,0499 3,1017.a + 3,7927.t +
0,0135.n - 0,0440.a.t + 0,0276.a*

Mbsi tuong quan duge mé ta la chit. Do thi
biéu dién ting cap yéu t6 nghién ctu 14 méit bic
hai dang paraboloit eliptic, parabol hypecpolic,
parabol c6 cac doan thing song song tua trén né
va dang mat phing.

Két qua tinh toan tdi uu cho thay:
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D6 tron déu cao nhat khi 0 = 0,912 y,,.. =
k.. = 82,34%, d6 tron déu nay dat dudc khi hé
s6 nap day a = 0,582, thoi gian tron t = 1,6 phiit,
s6 vong qua truc vit n = 284 vong/phiit.

Mic chi phi dién ning riéng thap nhit
trong qua trinh tron hén hop khi a = 0,9 13 yy,
= Ar,,, = 9,7747 kWh/t. Mic chi phi nay dat
dugc khi hé s6 nap day a = 0,582, thoi gian tron
t = 1,6 phut, s6 vong qua truc vit n = 284
vong/phut.
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