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HE THONG RUA BON TU DONG

AUTOMATIC CLEANING SYSTEM FOR CHEMICAL TANKS

Nguyén Truong Thinh, Tuéng Phudc Tho
B6 mon Co dién tt, Khoa Co khi Ché tao May
Truong Dai hoc Su pham Ky thuat Thanh phé H6 Chi Minh.

TOM TAT

Bai bdo nay dé cap dén viéc thét ké va ché tao hé thong riia bon ty dong dua trén nhing vu diém
ctia phuong phdp tdy rita bang nudc dp sudt cao dé lam sach bon chita héa chdt. Thiét bi nay la st dung
tia nudc dp lc cao dugc phun ra tii cdc voi phun, va do do lam sach bé mat bén trong thung. Ddu phun
nudc c6 thé xoay cdc voi nudc dp lc cao trong mdt phdng ndm ngang, va cé thé di chuyén lén va xuong
trong mdt phang thang diing trong liic dang quay, theo dé cdc tia nudc dp lic tir cdc voi phun sé lam sach
dugc toan by bé mat thimg. Trong qud trinh lam sach bang tia nudc, dong nudc lién tuc thodt ra tir ddu
phun, hinh thanh nén chum cua cdc giot nudc nhd. Sy tan ra nay la do tuong tdc lién tuc giita nudc va
khong khi bao quanh. Cdc giot nudc ddp vao muc tiéu tao nén luc tac dong. Tdc dong ldp di lap lai ciia
nhiing giot nudc nay cho phép boc tach 16p phii khéi madt nén. Két qua thuc nghiém da ghi nhdn rang lam
sach dva trén sy x6i mon la co ché ndi bat doi véi boc tach vat liéu bam dinh trén thanh thing chiia héa
chat.

ABSTRACT

This paper relates to a cleaning system. The purpose of this device is to produce such movements of
the said flushing head thaf pressurized jets can be emitted from the nozzles on the head, which jets strike
the sides of the tank and thus clean them. It can be necessary to carry out more or less meticulous clean-
ing of tank walls depending on how many consecutive cargoes differ in type. This can be allowed for by
making changes in the movement characteristics of the spraying head. It is known that the flushing head
~ can be use to rotate the jet nozzles in the horizontal plane, which jet nozzles in turn swing up and down
in the vertical plane during this rotation, whereby the jets from the nozzles will strike the tank walls in a
line pattern, which will be denser the more slowly the movements occur.

1. GIOI THIEU

-Ngay nay, trong cdc nganh san xudt cong
nghiép, trong linh vuc y t€, dan dung, nhu ciu vé
sinh lam sach cac thiét bi, dung cu dang la mot
nhu cdu cip thiét. Tuy nhién tinh trang st dung
phuong phap tht cong van con nhiéu. Diéu nay
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mang lai ndng sudt khong cao, ngoai ra viéc tiép
xuc tryc ti€p cac hoa chat khi thuc hién cong viéc
chui rtia cling gy ra nhiéu tdc hai xdu dén stic
khée cong nhan, c6 kha nang giy ra nhiéu bénh
nguy hi€ém vé sau. Mot hé thong tdy rua tu dong
hodc ban ty dong la can thiét d€ giup ting nang
sudt va gitip con nguoi gidm bt viéc phai tiép xuc
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tryc tiép voi cac hoa chét khong tot cho stic khoe.
Va hién nay, phuong phap tdy rtta dung nu6c ap
lic manh dang dugc ap dung phd bién trén thé
giGi [1], mang lai hiéu qua cao cuing véi nhiéu vu
diém so v6i cac phuong phap hién dang dugc su
dung. Tia nudc ap sudt cao la cong nghé lam sach
hién dai va than thién v6i moi truong. Cac Ung
dung ctia cong nghé tia nudc ap sudt cao rat da
dang va lam sach la ting dung rong rai nhat.

Hinh 1: Thung héa chdt tdy riia bang hé thong
2. THIET KE HE THONG RUA BON TU PONG

V6i muc tiéu ty dong hda hoan toan cong
viéc rtia bon c6 nhiéu héa chit doc hai. Hé thong
dugc thiét ké c6 ba bd phan chinh: Bo phan
khung: c6 két cdu viing chac, chiu luc cho toan bg
hé théng. Bo phan béng tai va kep : Dua bon vao
dung vi tri rtia, bo phén kep dinh vi thuing vao
dung vi tri rtia. Bo phén phun rta: hoat dong tu
dong hodc ban tu dong, phun nudc dp luc dé ria
bon [2,3].

a. Bang tdi di chuyén bon vao vi tri rita

Bing tai dugc thiét ké dang con lan nhu
hinh 2, truyén dong dong thoi bang hé thong
xich, phu hgp véi kich thuée va khdi lugng cua
thuing hoa chét can rta. Khi thung dugc tdi dén
vi tri rtia, co ciu kep bing khi nén hoat dong dé
dinh vi thung trong qua trinh rta.

|

Hinh 2: Mo hinh thiét ké va thuc té ché tao bang tdi con lan
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b. Khung mady

Hé théng khung d& 1a bo phan chiu Iyc chinh
clia toan bd diy chuyén (hinh 4). Viéc tinh todn
thiét ké hé thong nay rit quan trong, n6 anh husng
dén tinh 6n dinh cta may. Hé thong khung d& gém
nhiing bo phan sau:

o Hai khung diing chiu lyc: Hai khung nay co tac
dung dinh vi toan bo hé thong riia dugc gan vao né.
« Khung gidng ngang c6 dinh: Pugc gan ¢6 dinh véi
dai 8¢ c6 tac dung lam cho hé thong riia tinh tién theo
chiéu lén xudng, dong thoi cling c6 tac dung dd cho
hé thong rtia, giti cho 2 khung diing dugc c6 dinh
viing chic.

o Khung gidng ngang di dong: Co tac dung d6 cho
céc bd phan dan dong cho hé thong rtia bao gom
céc dong co, vit-me, cic thanh dan huéng, cac thanh
truyén chuyén dong quay...

« Khung dé: ¢ tac dung dinh vi cho cac bo phan khac
ctia hé thdng nhu hai khung diing, hé thong bang tai...
no chiu luc nhiéu nhat.

o Céc thanh chan: Co tac dung dan huéng cho thiing
cin rlia vao dang vi tri riia va khong bi trugt ra bén
ngoai bang tai.

« Hai thanh trugt: Cé tic dung dan hudng cho hé
théng rtia tinh tién theo chiéu lén xu6ng, gidm ma st
khi trugt nho con trugt bi.

Hinh 3: Céc b phan ctia khung do: 1-Khung diing,
2- Thanh giang ngang di dong, 3- Thanh truot,
4- Thanh chdn, 5- Khung dé, 6- Thanh giang ngang c6 dinh
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St dung phan mém d€ mo phong ting suit
* chiu u6én ctia hé théng khung. T d6 cin ct vao
két qua thu dugc d€ thiét ké co ciu thuc cta hé
thong va chon thong s6 vat liéu. Hinh 4 1a két qué
mo phong cé duogc.

Hinh 4: M6 phdng iing stic tdc dung lén khung mdy

Can cti vao biéu d6 mo6 phong ké cdu chiu
lic ta c6 thé dy doan dugc két qua chiu tai dong
clia toan bd hé thong. Nhiing vi tri khac nhau thi
mau sic c6 sy thay ddi, day mau bién déi ti xanh
da troi cho t6i do tuong duong véi do bén cta hé
thong. Mau xanh da trdi la an toan, mau d6 tugng
trung khong an toan, nhiing vi tri d6i mau nhiéu
nhit 1a tai khép ngam cua thanh ngang, noi chiu
lic cho toan b hé thong riia.

Mi tén mau do la chi huéng tac dung ctia
lic.may trén khép moé phong thé hién nhiing vi
tri chiu luc uén nhiéu nhat.

¢. Cd cdu phun rita [4]

Co c4u rtia la ddu phun 3 bac ty do, dau
phun gém c6 4 voi phun c6 thé thay d6i huéng
phun va chiéu cao, trong qud trinh phun, dau
phun c6 thé xoay tron, thiét ké dau phun trén
hinh 5.

Khi dong co hoat dong, qua bd truyén
dai truyén chuyén dong xuéng cho vit — me. Nho
chuyén dong ctia vit — me, d4u rtta tinh tién lén
xuéng dé€ di vao bén trong thung thuc hién nhiém
vu va rut ra ngoai khi da thuc hién xong qua trinh
ria. Mot dong co khac cling qua bd truyén dai
truyén chuyén dong xudng cho bo truyén banh
ring, nho d6 dau rtia c6 thé xoay tron theo truc Z.
Dé mé - khép cac voi phun, tit chuyén dong tinh
ti€n clia vit - me qua mot co cdu cam (st dung
mot khép ban 1€), chuyén dong tinh tién dugc
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chuyén thanh chuyén dong quay tron.

Hinh 5: Ban vé thiét ké ddu riia ba bac tu do
‘ va toan hé thong

Cong thtc tinh d6 bdm dinh: D6 bdm
dinh (Rbd) tinh bing N/mm?, dugc xéc dinh theo
cong thiic:

Ta c6: PO bam dinh

R,=P.,/S (1)

Trong do:

P ,lalyc bdm dinh khi kéo diit, tinh bang
N

S 1a dién tich bam dinh chiu kéo ctia mau,
tinh bang mm?.

Theo cac khao sét, tinh todn trén, dé co
thé danh bat nhiing chit bim dinh trén bé mit
thuing nhya thi 4p luc nudc sinh ra phéi I6n hon
hodc bang v6i d6 bdm dinh bé mit.

Fx>P, (2)
Bifis52, B /8 (3)
D udB A8z Ry (4)

Theo nguyén ly Pascal, chat 16ng chia day
mot binh kin ¢é kha ning truyén nguyén ven 4p
sudt bén ngoai tac dung 1én no.
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T ooy £ govp=1 RS (5)
Ma f/ sladp sudt ddura (P) ciabom (6)
Tu(4) &(6) =>P = R, (7)

Tl d6, chung ta diéu khién bién tan diéu
khién dong co dé c6 ap suit nudc thich hop véi do
bam dinh clia tiing loai vat liéu, sau khi da khao
sat do bam dinh cta tling loai vat liéu. Ngoai ra,
viéc diéu khién 4p sudt con phu thudc vao do ma
sat 6ng dan, do ma sat ctia thung nhuya cdn rtia, bé
day thuing, d6 nhét ctia chit 1ong dugc st dung dé
rta.... vi du: nudc, héa chit...

d. By diéu khién

Hé théng st dung bo diéu khién kha trinh
PLC SIEMENS $7-1200 nhan tin hiéu, xt ly va
xudt tin hiéu diéu khién cho hé thong hoat dong.
Ngoai ra, con c6 mot bién tdn dung diéu chinh ap
luic ctia bom cao ap, luu d6 diéu khién nhu hinh 6.
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Hinh 6: Hé thong diéu khién cia mdy
3. THUC NGHIEM VA KET QUA

Sau khi thiét ké va thi cong, hé thong hoan
thanh nht trén hinh 7, thong s6 ky thuat nhu trén

bang 1:

Bdng 1: Théong s6 ky thudt hé thong
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Kich thuwoc 1200 x 1800 x 3000 (mm)
Hinh trinh tinh tién dau nea 850 mm

Goc mo voi phun 170°

Dién 4p nguon 220V - 50Hz

Bom nedc AC380V-1500W

Tong céng suat hé thong 1900W

Trong leong tong may 243 kg

B6 diéu khien PLC §7-1200

Hinh 7: Hé thong da hoan thanh

Chu trinh hoat dong & ché do tu dong cte
hé théng nhu sau (Hinh 8): Ban dau bing chuyér
dua thung vao vi tri chuén bi cho qud trinh rta
khi thiing cham vao cam bién, co cdu kep dug
kich hoat kep chit, dinh vi thuing tai vi tri rta
Sau d¢6 ddu phun nudc di xuéng, dua cdc voi phur
nudc vao bén trong thuing va bat dau xoay tron
dong thoi mdy bom bom nudc va cac voi phur
bung ra. C4c voi phun bung ra khép vao lién tus
két hop v6i chuyén dong xoay tron ctia ca dau ri
dam bdo rang tit ca moi diém trén bé mdt phi
trong thung déu dugc ria sach.

Hinh 8: H¢ thong dang thuc hién qud trinh ria thing

4. KET LUAN

Trén co s& két qua phan tich, nghién ct
cac co cdu tdy rtia bon trong cong nghiép, nhon
nghién ctu da tién hanh thiét ké va ché tao h
thong ria bon tu dong, dat dugc nhiing két qu
nhu sau:
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D3 thiét ké hoan thién hé thong rita bon ty dong, tit d6 moé phong tinh todn cdc co cau chinh
hoat dong trong hé théng.

Nghién ctiu va thiét ké co cdu phun rtia dp luc cao 3 bac ty do danh cho loai bon dung hoa chét
hinh lap phuong loai 1 m3 ¢ miéng thung nho véi dusng kinh 150mm.
St dung PLC S7-1200 dé lam hé théng diéu khién véi tinh linh hoat va d¢ 6n dinh cao.

Ché tao hoan chinh hé théng rtia bon ty dong véi dau phun nude 3 bac tu do theo mo hinh da
dugc thiét ké.

Thyc nghiém va dénh gia cho thdy hé théng rtta bon stt dung ap lic nudc dé tay rua cac thuing
héa chit hoat dong on dinh, nang suét cao va do sach cta thung dap ting yéu cau dit ra.

V6i két qua nay, c6 thé ting dung hé thdng trong cc co s vé sinh bon chiia hoa chit trong cong
nghiép dé tai st dung, gidm b6t nhén cong lam viéc trong moi truong doc hai véi hiéu qua va niang
sudt cao. %
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