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THi NGHIEM XAC DINH ANH HUONG CUA MOT SO THONG SO
KET CAU SAN RUNG DEN CHAT LUQNG THU GOM RAC CHO XE
QUET RAC TV DPONG PHUC VU TRONG KHUON VIEN TRUONG
DAI HOC SU PHAM KY THUAT VINH LONG

EXPERIENCE TO DETERMINATE THE EFFECT OF SOME STRUCTURAL
VIBRATION FLOORING PARAMETERS ON WASTE COLLECTION QUALITY FOR
AUTOMATIC SWEEPER TRUCK SERVING ON THE CAMPUS OF VINH LONG
UNIVERSITY OF TECHNOLOGY EDUCATION

Tran Hitu Danh
Truong Pai hoc Su pham K¥ thuat Vinh Long

TOM TAT

Bai bdo tién hanh thir nghiém trén sang rung dé khdo sdt anh hudng ciia mot sé thong so:
g6c nghiéng sang (a), khodng cdch giita 2 tam 16 sang (L) va sé vong quay déng co rung (n) ciia
co cdu sang rung dén chdt lwong thu gom réc, sau doé quy hoach thwe nghiém bang phwong phdap
Box-Behnken va sir dung phan mém Minitab xir 1y s6 liéu, gidi bai todn ti wu dé xdc dinh cdc thong
s6 a, L, n hop Iy dé dat dwoc chat lwong thu gom rdc la I6n nhat. Két qua dat dwoc ciia bai bdo c6
thé lam s6 liéu tham khao trong tinh toan, thiét ké va ché tao nham hoan thién co cdu thu gom va
phan logi rac cho xe quét rac tw dong phuc vu trong khuén vién Truong Pai hoc Sw pham Ky thudt
(SPKT) Vinh Long.

Tw khéa: Xe quét rac; San rung, Goc nghiéng sang, Pong co rung.
ABSTRACT

The article conducts a test on a vibrating sieve to investigate the influence of a number
of parameters: the sieve tilt angle (a), the distance between the two sieve hole centers (L) and
the number of revolutions of the vibrating motor (n) of the sieve mechanism. to determine the
quality of garbage collection, then experimentally plan by Box-Behnken method and use Minitab
software to process data, solve optimization problems to determine reasonable parameters (o), L,
n to achieve the highest garbage collection quality. The obtained results of the paper can serve
as reference data in the calculation, design and manufacture to complete the garbage collection
and classification structure for the automatic sweeper truck serving on the campus of Vinh Long
University of Technology Education.

Keywords: Sweeper truck; Main sweeper chain, Conveyor belt; Vibrating floor.
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1. GIOI THIEU

Téng quan tim hiéu vé cac cong trinh
nghién ctru khoa hoc trong va ngoai nugc, nhan
thdy phan 16n cic xe quét ric do nudc ngoai
ché tao thuong 1a quét va hut loc bui, hodc quét
xong dua 1én bang tai mang dén thung chua
rac, tu do rac b?mg tay hoac do rac tu dong chu
khong co co cau sang rung phan loai rac. Trong
nuéc chua c6 mot cong trinh hay dé tai khoa
hoc nao nghién curu vé thiét ké, ché tao hoan
chinh xe quét rac c6 thé ing dung vao thuc té
quét — thu gom rac, ma chi c6 mot vai phat minh
tu ché v&i mot sé moé hinh don gian, hoac méi
chi nghién ctru thiét ké ma chua c6 mot ca nhan
hay t6 chtrc doanh nghiép nao c6 thé tu ché tao
duoc xe quét rac hoan toan bang cong nghé san
xudt va lip rap trong nudc nén viéc nghién ciru
ché tao co cdu san rung phan loai rac cua tac gia
con kha moi mé can duoc nghién ctru ché tao,
huéng téi 1am chi kha ning cong nghé ché tao
xe quét rac trong nudc, gop phan vao su phat
trién chung ctia dat nudc.

2. NOI DUNG NGHIEN CcUU

2.1. So' 0 nguyén 1y co ciu thu gom va tu
dong phan loai rac

Rac duogc chdi chinh cudn 18n bang tai,
chuyén 1én phia trén bang tai roi qua co ciu
sang rung. Tai day, sang rung s€ phan loai rac
theo kich thuéc dinh san loai rac nho dong co
rung dé nhitng loai rac ¢o kich thudc nho lot
qua 16 sang dén thung chtra thir nhét, rac 16n
con lai qua thung chura thur 2.
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Hinh 1. So d6 nguyén Iy co cdu:
1 - Chéi quét chinh; 2 - Bang tdi; 3 - Sang rung;
4 - Thung rac lon; 5 - Thung rac nho; 6 - Pong co
bang tdai; 7 - Péng co rung; 8 - Xich, 9 - Dai.

Hinh 2. Ché tao va lap ghép hoan chinh

2.2. Thir nghiém va két qua dat dwoc

Thtr nghiém nham muc dich khao sat
dé xac dinh anh hudng cua cac thong sd: goc
nghiéng sang o = 5, 10, 15 (d9), khoang cach
gitta hai tdm 16 (®10) trén sang L = 15, 18, 20
(mm), Téc d6 quay cua dong co rung n, =3000
(vong/phut); n, = 3300 (V(‘)ng/’phﬁt); n, = 3600
(vong/phut) anh huong toi chat lugng thu gom
rac (ti 1€ %). Thong s6 can dat duogc gém: Ti
1€ (%) réac co kich thude nhé hon 10mm (R 1)
va Ti 1€ (%) rac c6 kich thudc 16n hon 10mm
(R_2) sau khi 100% rac ban dau dugc chuyén
dén sang phan loai rac.

Mo hinh thir nghiém dé xac dinh dugc ti
1€ (%) rac thu dugc sau sang phan loai sau khi
chdi chinh quét rac dua 1én bang tai mang rac
dén sang phan loai va dua vao hai thung chua
rac.
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R mux, R2 max
-

Hinh 3. M6 hinh thu nghiém

Quy hoach, xtr Iy sb liéu thuc nghiém va giai bai toan t6i wu dé xac dinh o, L, n hop 1y.

Badng 1. B tri thi nghiém theo mé hinh Box-Behnken

N_1 (%) N_2 (%)
STT a L n
1 2 3 1 2 3
1 5 15 3300 72.2 74.6 70.6 74.6 75.1 73.6
2 15 15 3300 69.2 70.3 73.5 70.3 71.5 66.5
3 5 21 3300 62.4 67.2 64.1 67.2 68.2 63.2
4 15 21 3300 52.5 53.2 514 53.2 54.2 50.4
5 5 18 3000 83.8 85.2 81.1 85.2 86.2 82.1
6 15 18 3000 59.6 60.2 61.4 60.2 61.2 63.4
7 5 18 3600 79.5 80.5 81.6 80.5 82.5 81.2
8 15 18 3600 64.2 63.5 62.2 63.5 64.3 61.2
9 10 15 3000 85.4 86.2 84.6 86.2 87.3 84.2
10 10 21 3000 64.5 65.2 06.8 65.2 67.3 65.6
11 10 15 3600 79.5 80.2 78.3 80.2 82.2 80.3
12 10 21 3600 60.6 58.7 59.5 58.7 60.7 64.5
13 10 18 3300 89.3 90.5 91.2 90.5 89.8 91.2
14 10 18 3300 90.5 91.1 89.3 91.1 91.3 89.3
15 10 18 3300 90.1 89.4 91.3 89.4 90.4 923
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2.2.1. Ty I¢ phan tram rdc cé kich thwdc nhé
hon 10 mm: R _1 (%)

Két qua phan tich phuong trinh hdi quy,
phan tich phuong sai (ANOVA), tién hanh dénh
gia cac thong sb6 R2, R2-(adj) va R2-(pred) cua

phuong trinh hoi quy m.
S R-sq R-sq(adj) | R-sq(pred)
3.55138 93.10% 91.79% 89.09%

Nhan thiy ba thong sé nay déu 16n hon
85%, tir d6 phuong trinh tim dugc kha phu hop
dé mo ta dir liéu thyc nghiém. Phuong trinh hdi
quy dudi dang ty nhién c6 dang:

R, =-1026+12.18« +48.32£ +0.3999 - 0.51523° - 1.369/* - 0.0000617” - 0.1789L
Anh huong cua cac thong sé dau vao 1én
nhan t0 dau ra bang cac biéu do6 Factorial Plot:
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Hinh 4. D6 thi phan tich anh huong théng sé a, L,
ncuaR_1

Interaction Plot for R_1
Fitted Means
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Hinh 5. D6 thi anh hirong thong sé L vdi o ciia
R 1

Két qua nhan thay hinh 4 khi tang lan
luot ba thong s6: a, L (¢10), n, thi R1 (%) thu
duoc bién d6i theo dang duong thang Hypepol

va dat khoang tir 90-95% & gid tri a = 7-10
(dd), L (¢10) trén sang L = 16-18 (mm), n =
3100-3300 (vong/phut). Twong tu khi bién d6i
dong thoi hai thong sb a va L (¢10) trén sang
L (Hinh 5).

Do thi thé hién sy anh hudng cua cac
thong s6 dau vao lén nhan t6 dau ra:
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Hinh 6. Biéu dé anh huong L, o khi n = 3300 cua
R I

Contour Plot of R_1wvs n. o«
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Hinh 7. Biéu dé anh huong n, o khi L = 18 cua
R I

Contour Plotof R_1wsn, L
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Hinh 8. Biéu d6 anh huong n, L khi o = 10 ciia
R 1
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Surface Plotof R_1ws L, o
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Hinh 9. Biéu d6 Surface khi n = 3300 ciia R_1
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Hinh 10. Biéu d6 Surface khi L = 18 ciia R_1
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Hinh 11. Biéu d6 Surface khi a = 10 ciia R_1

Ttr hinh 6 ¢6 thé thay R1 (%) thu duoc
thip nhat (<50%) khi L = 20-21 (mm) va o =
13-15 (dd), con R1 (%) dat cao nhit (>90%)
khi L=16-18 (mm) va a = 7-10 (d6); Tir hinh 7
c6 thé thiy R1 (%) thu duoc thap nhat (<65%)

khi n = 3400-3600, 3000-3100 (vong/phit)
va a = 13-15 (d9), con R1 (%) thu dugc cao
nhat (>90%) khi n = 3150-3350 (vong/phut)
va a = (7-10 (d6); Tur hinh 8 c6 thé thay R1
(%) thu duoc thap nhat (<65%) khi n = 3400-
3600, 3000-3100 (vong/phut) va L = 20,5-21
(mm), R1 (%) thu dugc cao nhat (>90%) khi n
=3150-3350 (vong/phut) va L= 16-18 (mm).

2.2.2. Ti Ié phén tram rdc cé kich thuwéc lon
hon 10 mm: R2 (%)

Tuong tu, ta tién hanh phén tich dit liéu
thuc nghiém véi nhan t6 dau ra R2 (%).

Phuong trinh hdi quy dudi dang tu
nhién c6 dang:

R, =-951+11.41q +46.77L +0.36551 - 0.5166a” - 1.334L* -~ 0.0000567 - 0.1433aL

Két qua dat duoc khi tang lan luot ba
thong sé (o), L (@10), n thi R2 (%) thu duoc
bién ddi theo dang dudng thang Hypepol va
dat khoang tr 90-95% & gia tri a = 7-9 (d9),
L (®10) trén sang L = 16-18 (mm), n = 3100-
3300 (vong/pht).

Tuong ty, khi bién doi dong thoi hai
thong s6 (o) va L (®10) trén sang, két qua cho
thiy R2 (%) thu duoc thap nhat (<50%) khi L
= 20-21(mm) va a = 13-15 (d9), con R2 (%)
dat cao nhat (>90%) khi L = 16-18 (mm) va
o = 7-10 (d6); Pdng thoi két qua cho thdy R2
(%) thu duoc thap nhat (<65%) khi n = 3400-
3600, 3000-3100 (vong/phut) va a= 13-15(d9),
con R2 (%) thu duoc cao nhit (>90%) khi n =
3150-3350 (vong/phut) va o = 7-10 (d6); R2
(%) thu duoc thap nhat (<65%) khi n = 3400-
3600, 3000-3100 (vong/ phut) va L = 20.5-21
(mm), con R2 (%) thu dugce cao nhit (>90%)
khi n = 3150-3350 (vong/phut) va L = 16-18
(mm).
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2.2.3. Téi wu hod nhan té dau ra

Dung module t6i wu hod cta Minitab s&
tinh todn va cho ra nghiém téi wu R_1 dat cuc
dai tai: o = 8.838380 (d9), L=17.0606 (mm), n
=3259.53 (vong/phut). Gia tri cuc dai dat duoc
la: R1_ =92.4559%.

A
Hinh 12. Biéu do téi wu R_1
Bdng 2. Nghiém t6i wu R 1 cuc dai
Solution a L n R1 | Composite
Fit  |Desirability
l 8.83838 | 17.0606 |3259.53| 92.4559 1

R2 (%) cuc dai, Minitab s€ tinh toan va
cho ra nghiém t6i uu:

Ogtimal
0 1.000

Hinh 13. Biéu do téi wu R 2

Bang 3. Nghiém t6i wu R_2 cyc dai

Solution

a

L

n

R 2
Fit

Composite
Desirability

l

8.63636

17.0606

3257.90

92.9305

1

Két luan Minitab d tim duoc nghiém
toi vu R 2 dat cuc dai tai: o= 8.636360 (d9), L
= 17.0606 (mm), n = 3257.90 (vong/phut). Gia

tri cyc dai dat dugc la: R_2 = 92.9365%.

T6i wu hod thong s6 R_1 (%) va R 2
(%) cung 16n nhét. Két qua Minitab da tim duoc
nghiém t6i wu R_1 (%) va R_2 (%) cung 16n
nhét tai a = 8.636360 (d9), L = 17.0606 (mm),
n=3254.55 (vong/phut). Gia tri toi uu dat duoc
la: R’1 =92.4297% , R’2 = 92.9360%.

Opamal 120 z1Lu 36000
gl 1 i 1

D:1000 18.6364] [17.0606] [3254.5455]

Low 50 150

Compasite
Desirability
Dx 1.000

Madrmum . "\__ hY
¥ = 020360 \-\ \
d = 1.0000 \ Y\

R N, / ) \

Mandrmum N

y = 024207 LY \

d = 1.0000 Y \
\

Hinh 14. Biéu do nghiém t6i wu

Bang 4. Nghiém t6i uu R_1 (%) va R_2 (%)

R2 | R1 |Composite
Fit | Fit |Desirability
L ]8.63636 |17.060013254.5592.93601924297 |

Solution| « L 1

2.3. Két luan

Thyc nghiém trén sang rung voi cac
thong sb: a = 5, 10, 15 (d6); L = 15, 18, 20
(mm); n = 3000 (vong/phat), n, = 3300 (vong/
phut), n, = 3600 (vong/phut), quy hoach thuc
nghiém bang phuong phap Box-Behnken va
sir dung phan mém Minitab xir 1y s lidu xac
dinh dugc R1_ = 92.4559% dat gia tri 16n
nhat tai: o = 8.838380 (d9), L = 17.0606 (mm),
n = 3259.53 (vong/phat); R2 = 92.9365%
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dat gi4 tri 16n nhét tai: o = 8.636360 (d0), L =
17.0606 (mm), n = 3257.90 (vong/phut); R’1
=92.4297% va R’2 = 92.9360% cung dat gia
tri 16n nhat tai a = 8.636360 (d0), L = 17.0606
(mm), n = 32545 (vong/phut).

Két qua nghién ctru dat duoc s& 1a co
s& khoa hoc cho viée thiét ké ché tao co ciu
sang rung phan loai ric nham hoén thién co ciu
thu gom va phan loai rac, tién t&i ché tao hoan
chinh xe quét rac tuy dong phuc vu trong khuén
vién truong dai hoc.

Loi cam on:

Nghién ctu nay dugc thyc hién tai
Truong Pai hoc Su pham K¥ thuat Vinh Long.
Tac gia xin chan thanh cdm on Ban Giam hiéu,
quy thay, c6 dong nghiép da hd tro dé tac gia
hoan thanh cong trinh nghién ctru; xin chan
thanh cam on dén Tap chi Co khi Viét Nam tao
diéu kién d¢é tac gia tham gia bai bao. <
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