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DESIGN, MANUFACTURER OF AUTOMATIC COLLECTION AND
CLASSIFICATION OF GARBAGE FOR AUTOMATIC GARBAGE SWEEPER TRUCK
SERVING ON THE CAMPUS OF VINH LONG UNIVERSITY OF TECHNOLOGY
EDUCATION

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

TOM TAT

Bai bdo vmg dung mém Autodesk Inventor dé thiét ké mé hinh co cdu tw dong thu gom va
phan logi rdc gom: chéi quét chinh, biang chuyén, sang rung phan loai rdc va thing chira rac; khdo
sat khi déng hoc chéi quét va bang tdi trén phan mém ANSYS, véi module CFD (Computational
Fluid Dynamics) dé biét dwoc anh huéng ciia dong khi choi quét dén ving lam viéc ciia co cdu sang
phan loai réc; ché tao va ldp rdp hoan chinh co cau dam bdo yéu cau kj thudt. Két qua dat dwoc
ctia bai bao c¢6 thé lam s6 liéu tham khao trong tinh toan, thiét ké va ché tao nham hodn thién co

cdu thu gom va phdn logi rdc cho xe quét rac tw dong phuc vu trong khuén vién Truwong Pai hoc Suw
pham Ky thuat (SPKT) Vinh Long.

Tir khéa: Xe quét rac; Chéi quét chinh; Bang chuyén; San rung.

ABSTRACT

The paper uses Autodesk Inventor software to design a model of an automatic mechanism
for collecting and classifying garbage, including: main brush, conveyor belt, vibrating screen to
classify garbage and garbage can; survey the aerodynamics of brushes and conveyors on ANSYS
software, with the CFD (Computational Fluid Dynamics) module to know the influence of brush
air flow to the working area of the garbage sorting mechanism, fabricating and assembling
complete structure to ensure technical requirements. 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.
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1. GIOI THIEU

Khao sat thuc té tai cac dudong ndi bd
khuén vién Truong Pai hoc SPKT Vinh Long
thi viéc thu gom rac chu yéu 1a d6i ngii lao
cong voi s6 lugng nhiéu, viée thu gom réc ciing
tré nén kho khan, ton nhiéu cong suc, dac bigt
nang suét va hiéu qua lam viéc khong cao, thoi
gian lam viéc kéo dai, nén nhat thiét phai cé
mét chiéc xe quét rac ty dong, thay thé cho
strc lao dong cia con nguoi. Nhung hién nay,
gia thanh cac loai xe nay kha cao va do dac
thu dia hinh khuon vién truong hoc, can phai
c6 mot chiée xe phu hop dé dap tng dugc yéu
cau trén 1a rat can thiét. Mat khac, dé dap ung
nhu cau phat trién cua thoi dai, tién t6i tu thiét
ké va ché tao cac loai xe, lam chu cong nghé
ché tao trong nudc dac biét la ddi voi truyén
théng cua mot truong dai hoc SPKT dao tao ra
nhiing k¥ su trong cac linh vyc thiét ké va ché
tao may thi van dé nay duoc dat 1én hang dau,
nén vi¢c nghién clru “Thiét ké, ché tao co cdu
tu dong thu gom va phan loai rac xe quét rac tu
dong phuc vu trong khudn vién Truong Pai hoc
SPKT Vinh Long” cua bai bao con kha mdi mé
va c6 tinh irng dung cao.

Cong trinh “Street sweeper hopper and
lift mechanism” cua tac gia Henry Burgdorf
va cOng su da trinh bay sang ché xe quét rac
duong phd hién dai c¢6 phuong tién do rac tir
bd phan thu gom gic, xe quét rac c6 chdi va
co cu nang duoc di chuyén ra khoi dudng xa
cua rac khi cira phéu duoc mé. [1]. Cong trinh
“Hand-guided sweeping machine” cua tac gia
Heinz Holsten va cong sy da trinh bay xe quét
réc ty dong sir dung co cdu thang cudn bao gdm
mot by khung, mot may hut bui gén lién voi
bd khung va mot hé thong quét [2]. Cong trinh
“Street sweeper with vacuumized dust control”
cua tac gia Gregory J. Engel va cong su da trinh
bay xe quét duong trén khung vdi banh sau

khong c6 1ai va banh trude cé 1ai. B§ phan thu
gom bui duoc bd tri giita banh trudc va sau tiép
giap v6i chdi quét va duge két ndi bang dudng
hat véi mot bo phan hut [3]. Cong trinh nghién
ciru “Powered sweeping machine” cuia tac gia
Adolph H. Wendel va cong su da trinh bay xe
quét rac dugc duoc gin chdi quét va thung
chura rac dé thu gom rac sau khi quét. Rac sau
khi quét duoc phan thanh hai ngin nhd co ciu
phan loai rac trude khi d6 rac vao bai rac. [4].
Céc cong trinh nghién ctru ¢ trong nudc, mot it
¢ nghién ciru 1y thuyét két hop véi ché tao va
thir nghiém danh gia két qua dat duoc nhung
chi méi dung lai & thiét bi nho gon, st dung co
ciu don gian bang tay nén hiéu qua chua that
cao va pham vi str dung con han hep, chua da
dang.

2.NOI DUNG

2.1. Khao sat duwdong noi bg, rac va cong viéc
thu gom rac trong dwdong ndi bo khuodn vién
Trwong Pai hoec Sw pham K§ thuit Vinh Long

Truong DPai hoc SPKT Vinh Long
¢6 dién tich kha 16n, duong ndi bd twong ddi
nhiéu, duoc nhya va bé-tong hoa 100% nén
bang phang, dugc thiét ké thoat nudc vé hai
bén nén mit dudong nho 1én phan giira, bé rong
mit dudng toi thiéu 2m. Rac va bui da phan 1a
rac nhe, mot sd it bui dang hat ttr min, nho, dén
to: Cat, d4 xanh nho, soi, hat nhya nong. Viéc
quét don thu gom rac lai lam bang thu cong do
d6 tén nhiéu thoi gian va nang suét thap.

Hinh 1. Puong noi b khuon vién Truong Pai hoc
SPKT Vinh Long
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2.2. So' 0 nguyén 1y co ciu thu gom va tu
dong phan loai rac

Duya vao nguyén ly lam vi¢c chung cua
cac loai xe quét rac thuong mai thuc té dang st
dung, lya chon so dd nguyén ly va cAu tao cua
co chu ty dong thu gom va phan loai rac ciia
xe quét rac can thiét ké ché tao gdm cac thanh
phan chinh: Chéi quét chinh (1), bang tai (2),
sang rung phan loai rac (3), thung chira rac 16n
(4) va thung chira rac nho (5).

oo

Hinh 2. So' d6 nguyén Iy co cau phan logi réc:
1 - Chéi quét chinh; 2 - Bang tdi; 3 - Sang rung;
4 - Thung rac lon, 5 - Thung rac nho,; 6 - Dong co
bang tai; 7 - Pong co rung; 8 - Xich, 9 - Dai.

Trong so d nguyén 1y trén gdm cac bd
phan chinh: Pong co chinh ding dé kéo bang
tai chuyén dong qua bo truyén xich dé mang rac
vao thung chira; Day dai chéo dugc bét tir truc
rulo dan dong bang tai dén truc chinh cta chdi,
lam cho chdi chinh chuyén dong nguogc chiéu
v6i chuyén dong cua bang tai, gitp day rac vao
bing tai; Chdi quét chinh ding dé quét rac vao
bing tai; Sang phan loai rac (3) dung dé phan
loai rac nho va rac 16n vao hai thung chira rac;
Thung chtra rac dung dé thu gom rac sau khi
da phan loai. Phuong 4n bé tri chdi quét chinh,
bang tai, sang phan loai rac va thung chwra rac
nam dudi khung gam xe 1a phui hgp nhét.

Nguyén ly hoat dong: Rac dugc chdi
chinh cudn 1én bang tai va duoc di chuyén lén
phia trén bang tai nho cau tao bang tai c6 gan

giit cho rac di 1én, rac tiép tuc theo bing tai qua
co cdu sang, sang s& phan loai rac theo kich
thudc dinh sin loai rac nho dong co rung dé
nhimg loai rac c6 kich thudc nhé lot qua 16
sang dén thung chira thir nhét, rac 16n con lai
qua thung chura thir hai.

2.3. Thiét ké, lip rap hoan chinh mé hinh
trong ph?ln mém Autodesk Inventor

Céac co cau choi quét chinh, bang tai,
san phan loai rac, thung chtra rac 16n, thung
chtra rdc nho duogc thiét ké va lap ghép hoan
chinh trong phan mém Autodesk Inventor. Rac
duoc choi quét chinh cudn 1én bang tai va dugc
di chuyén lén phia trén bang tai nho ciu tao
bang tai c6 gan giit cho rac di 1én, rac tiép tuc
theo bang tai qua co ciu sang, sang s& phan loai
rac theo kich thuéc dinh san loai rac nho dong
co rung dé nhitng loai rac c6 kich thudc nho lot
qua 13 sang dén thung chira thi nhat, rac 16n
con lai qua thung chira thur hai.

" T - “an P —

| i Bingesi  Sanphin logi ric

Thing chia ric lén

Thimng chira ric nhé

Hinh 3. Ldp rdp hodan chinh co cdu

2.4. Khao sat khi dong hoc choi quét va biing
tai trén phan mém ANSYS

Khao sat khi dong hoc khi co ciu hoat
dong ludng khi dau vao (Inlet) di chuyén tir chbi
quét dén bang tai va cudi cung dau ra (Outlet)
la sang phan loai, khao sat qua trinh hoat dong
s& anh huong nhu thé nao qué trinh quét rac va
di chuyén rac trén bang tai. Khoi tao thiét ké
khong gian mo phong cho co ciu chdi quét va
bang tai.
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Hinh 4. Khoi tao khong gian mé phong

Tién hanh chia cai dit dong khi mé
phong dau vao va dau ra cho co ciu mod phong,
ro1 rac héa mo hinh (chia ludi): Su dung
phuong phap chia luéi tr dién khong cau tric,
ding phan mém chia ludi Ansys Meshing.
Cu thé, cic tham sb chinh cta ludi duoc lua
chon nhu sau: Min size=0.001[m]; First layer
height=0.001[m]. Céc tuy chon khac dé mic
dinh; Két qua thu dugc: S6 nat ludi 1a 401998;
Chét lugng truc giao ludi (Orthogonal Quality)
12 min=0.034 (chip nhan duoc).

¥OX @0 0 u@% O+ Q0 aa wahww FHD

Hinh 5. Chia luéi mo phong

Cai dit cac thong s6 dau vao, tién hanh
khéi chay mo phong diéu kién dau vao qua
trinh mo phong vt li¢u khao sat 1a thép va van
tbe V, = 10km/h, tbc do vong quay truc chinh
cua bang tai 1a n, = 500 vong/phut.

Hinh 6. Cai dat théng s6 ddu vao

Sau khi mé phong hoan tét, ta dugc két
qua md phong dong di chuyén cua rac duoc mé
phong di chuyén nhu hinh. Réac duge chdi quét
chinh cudn 1én bang tai va duoc di chuyén lén
phia trén bang tai nho ciu tao bang tai ¢ gan
giit cho rac di 1én, rac tiép tuc theo bang tai qua
co cau sang. Qua trinh mo phong cho thay dong
khi mé phong khong tac dong xau dén qué trinh
lam viéc ciia co cdu, hd trg cho qua trinh hoat
dong cta co ciu.

—_— L

Hinh 7. Két qua mé phong dong di chuyén ciia rac
2.5. Ché tao va lap ghép hoan chinh cic co ciu

Yéu cau ché tao don gian, lip rap dé
dang cho nguoi sir dung, kha ndng van hanh
hiéu qua cta co ciu thu gom va phén loai rac
va tinh 6n dinh cta co cdu khi hoat dong.

San rung, bang tai, thung chura rac lon,
thing chira rac nho sau khi ché tao duoc 1ap ghép
hoan chinh thanh co cau thu gom va phan loai rac.
Co cau nay duoc lap ghép véi khung va co cdu
van hanh ctia xe va co cdu quét, hit loc bui dé tao
thanh xe quét rac hoan chinh phuc vu trong khuon
vién Truong DPai hoc SPKT Vinh Long.

3. Thung rac lon va nho 4. Ldp ghép hoan chinh co cdu san rung

Hinh 8. Cac chi tiet va co cau dwoc che tao
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Khung xe vd co clu vin
hanh: déng co din dong, hé
théng 1ai, 2 banh xe trudc
va 2 banh xe sau...

Co cau san rung phan loai ric:
Chéi quét, bing tai, sin phin
loai rac va thing chira rac lém
vi rdc nho...

Hinh 9. Ldp ghép hoan chinh san rung véi khung
va co cau van hanh

3. KET LUAN

Két qua dat duoc ctia bai bao 1a da xay
dung dugc so dd nguyén 1y hoat dong cua co
cAu quét va phan loai rac; Thiét ké cac chi tiét va
lap rap hoan chinh mé hinh co cu trong phan
mém thiét ké Autodesk Inventor; Khéo sat khi
dong hoc chdi quét va bang tai trén phan mém
ANSYS, v6i module CFD (Computational
Fluid Dynamics) dé biét dugc anh huéng cua
dong khi chdi quét dén ving lam viéc cua co
cau sang phan loai rac; ba ché tao, lép rap hoan
chinh céu ty dong thu gom va phén loai rac xe
quét rac dam bao yéu cau ky thuat; Két qua thir
nghiém phu hop véi thyc té hoat dong cua xe
quét rac ty dong; Két qua dat dugc cua cong

trinh nghién ctru ¢6 y nghia thyc tién, lam co
s& khoa hoc cho viéc nghién ctru thiét ké va
ché tao xe quét rac phuc vu trong h¢ théng cac
truong hoc, cong vién... gop phan tao tién dé
dé c6 thé phat trién, t6i vu hon ¢ nhimg nghién
clru sau.
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Nghién ctu nay dugc thuc hién tai
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