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DAC DIEM KET CAU VA THIET KE MO HINH MAY TACH BUN
PHAN CAP

STRUCTURAL FEATURES AND DESIGN OF A MULTI-STAGE SLUDGE
SEPARATION MACHINE

Nguyén Thanh Tung
Truong Pai hoc Mé - Dia chat

TOM TAT

Bai bdo trinh bay phirong phap tinh todn va thiét ké may tach bin phdn cdp dya trén co s
Iy thuyét va mé hinh todan hoc. Nghién ciru da xdc dinh cdc théng sé hinh hoc phit hop cho truc vit
va cum sang rung nham ndng cao hiéu qua tach bin. Két qud nghién ciru da xdy dung dwroc mé hinh
hodn chinh ciia may tach bin phan cdp, tao nén tang quan trong cho viéc phat trién va ché tao mdy
tach bim phan cdp phit hop véi diéu kién thee té tai Viét Nam.

T khéa: Mdy tach bin phin cdp; Truc vit ép; Sang rung.
ABSTRACT

The paper presents a method for calculating and designing a multi-stage sludge separator
based on theoretical foundations and mathematical modeling. The study identified suitable geometric
parameters for the screw shaft and vibrating screen assembly to enhance sludge separation
efficiency. The research results led to the development of a complete model of the multi-stage sludge
separator, providing an important basis for the development and fabrication of a multi-disc screw

sludge separator adapted to practical conditions in Vietnam.

Keywords: Multi-stage sludge separator; Screw press; Vibrating screen.

1. PAT VAN PE

Hién nay, viéc xtr ly 6 nhiém moi truong
va han ché tic hai cta né téi doi song dang
dugc tat ca cac qudc gia trén thé gidi quan tam.
Buin thai gdy nén 6 nhiém ngudn nudc, dat. No
anh huong nghiém trong dén hé sinh thai va
stc khoe cong dong. Van dé 1a 1am thé nao dé
tach riéng bun va nude dé co thé ap dung cac
bién phap cong nghé nhim bién ching thanh
cac thanh phan than thién v6i moi truong dang
1a van dé can duoc giai quyét mot triét dé. May

tach bun 1a mdt trong cac giai phap dang duoc
ap dung. Mot s6 loai may tach bun nhu may
tach bun chan khong, may tach bun bang tai [1-
2], khi 1am viéc chung t6n tai cac nhugc diém
nhu hiéu suat tach bun thap, tudi tho thiét b
khong cao, chi phi st dung cao va mdi thiét
bi chi phit hop véi mot sb loai bun nhét dinh.
Trong nghién ciru ctia minh, mot s6 nhom tac
gia cling céng bd cac nghién ciru vé cac giai
phap [3-6] nhu nang cao kha nang van tai va
t6i wu hoa thong sb truc vit trong méy tach bun
truc vit hodc bd sung cac yéu td hoat tinh t&i
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kha ndng tach bun cua vai loc trén may tach
bun kiéu chan khéng. Tuy nhién, cac cai tién
déu dya trén dic diém cua phuong phap tach
bun don ¢ nén hi¢u qua phu thudc nhiéu vao
dac diém két cu ctia thiét bi tach bun. Dya trén
cac thir nghiém ban dau ciia nhom tac gia, dé
nang cao hiéu qua tach bun bang sir dung thiét
bi tdch bun, qua trinh dugc thuc hién qua hai
budc: Bude 1: Tach so b, tai budc nay nudc
s& duoc tich mot phan ra khoi bun dua trén
cong nghé rung lac. Mot luong nudc déng ké
s€ duoc tach ra va bun tro 1é€n kho hon s€ duoc
tién hanh tach & budc tiép theo. Budc 2: Bun
duoc tach va ép khé nho may tach bun truc vit,
cac cai tién vé két cAu cum tach ¢p dang truc
vit va cum vo thoat nudc s€ nang cao hiéu qua
lam viéc ciia may. Hé thong tach bun 2 cap s&
khéc phuc dugc nhuogc diém cua céc may tach
¢p bun nhu da néu trén, nd tao ra bun véi do
am thap, chi phi van hanh bao dudng thap va
khéc phuc dugc cac hién tuong ket nudc khi
van hanh.

Trong nghién ctru ndy, nhom tac gia tap
trung vao tinh toan thiét ké dé xay dung mé
hinh méy tach bun phan cdp. N6 1 co s¢ quan
trong trong vi¢c ché tao thiét bi nay trong nudc.

2. DPAC PIEM THIET KE MAY TACH
BUN PHAN CAP

2.1. Nguyén ly lam viéc

Hén hop biin
long pha rin

Cip 1: Tach so cap Cép 2: Téch tinh

Hén hep

— =3

Hé thong b : i
b.':1 ong bom Hé théng .\'Iagb\
g g tach bin

e vit

Loai bo bét Biln rin
mroc

Hinh 1. So do nguyén 1y

Hé thdng tach bun phan cép duoc thiét
ké nham tach riéng pha rin va pha long trong
bun thai. Qua trinh tach dugc thuc hién lién tuc
qua hai giai doan, gdm tach so cap va tach thu
cAp nham nang cao do khé cua bun rin dau ra.
Trudce tién, hdn hop bun lodng dugc chuyén
vao bon khudy tron bang thiét bi bom bun.
D@)ng thoi, bom dinh lugng s€ bom hoa chét
polymer da dugc pha lodng véi nong d6 0,1-
0,2% vao bon khuay tron. Tai day, bun lodng va
polymer dugc tron déu dam bao nong do bun
dau vao twong d6i 6n dinh va bun duoc keo tu
tao bong. O giai doan tach so cap, hdn hop bun
duoc bom bd phan tach so bo cép 1 (hinh 1) st
dung sang rung tach trong lyc. Giai doan nay
chu yéu c6 nhiém vu loai bé mot phén nuée 1an
trong hdn hop bun thong qua co ché sang loc
co hoc. Kich thudc khe sang trong giai doan
nay thuodng nam trong khoang 0,5-1,0 mm, cho
phép giir lai phan 16n chét ran ¢ kich thude 16n
va giam tai cho bo phan tach thir cip. Dong vat
lidu sau tach so cip dugc dan toi bo phén tach
thir cap, noi sir dung co céu vit ép da dia dé tach
tinh. Truc vit & day dung budc vit thay d6i nho
dan vé phia cac dia vit cudi, lam ap suat bén
trong tang 1én do thé tich nho déan tao ap luc dé
tach nudc ra khoi bun. Nudc dugce tach ra khoi
bun qua céac k& h¢ gitta cac dia. Bun kho sé€ di
chuyén ra dau con lai cia may ép nhod chuyén
d6ng quay tinh tién cua truc vit va chuyén dong
cua dia ép thang lai chuyén dong tinh tién cua
truc vit. Bun sau khi ép s€ dugc thu gom va van
chuyén bang thung chira hoic hé thong vit.

2.2. Tinh chon hé théng sang rung so Ci’ip

Bui thai duoc chon 1a loai phé bién véi
do pha ran trung binh 45%; Nang sut lya chon
Q = 4,0 m3/h. Cac budc tinh todn cum sang
rung dugc thé hién nhu so' dd hinh 2.
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Budce |: Thong so diu

Vao

Bude 2: Chon loa * Chon “ét" m mf]s .
sang * Chen ludi sang, géc nghiéng sing

+ Kich thudc mjt sing
+ Kich thuée ludi sing

Burde 3: Tinh thong s6
mdit sing

+ Xiic djnh bién 49, tin sb, gia 1éc
dao dong
* Chon djng co ung

» Xic dinh két ciiu mit sing
+ Két cliu co ciu rung

Budce 4: Xac dinh thong
s0 dong hoe

Budce 5: Xic djnh ket
cau so b

Kiém trabén | Kiém tra bén biing phuong phép
on ket cau | f;ﬁthm ko cdu pbi hop

b. Cum sang rung

Hinh 2. So' do buéc tinh hé thong sang rung

2.3. Tinh chon théng sb truc vit cum may
tach bun truc vit

Theo [5], ning suat cta vit tai Q (tn/h)
duoc xac dinh qua cong thirc sau:

n.D?

0 =60. pn.pk. k, (1)

Trong d6: D - Puong kinh vit tai (mm),
p - Budc vit trung binh (mm), p - Khi lugng
riéng cua vat liéu van chuyén (kg/mm?), k_- HE

s6 chira dﬁy tiét dién mang, phu thudc vat li¢u,
lay k. =2,9; k_- H¢ s0 phu thudc goc nghiéng p
d6 cua vit tai, chon B = 20° thik = 0,65, n- S0

\4

JD

1 hé sb phu thudc vat liéu voi bun lodng, lay
k =1,8.

vong quay vit tai (vong/phut ), n= voi k|

2/5
D= 0 =0,2054m
37,7k k. k p

chon D =0,2 m =200 mm 2)

Puong kinh trong truc vit s€ la:
d=3,3.D=3,3.200 =60 (mm) 3)

Dé tao ra luc ép, dé tach nudc ra duoc
hiéu qua thi thé tich budng ép dugc giam dan
vé cudi giai doan ép. Budc vit thay d6i dan, P =
150 mm, P, = 120 mm, P, = 90 mm, P, = 60 mm.

Viing 1 - Bude pl Viling 2 - Buwde p2 Viing 3 - Bude p3 Ving 4 - Bude pd
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Hinh 3. Két cau truc vit ép

Goc xodn vit thay ddi theo budc vit:
tana=p/n.D 4

Bang 1. Théong so truc vit va goc xoan

Buoc vit P

150 | 120 | 90 | 60
(mm)

Goc xo0an vit

(d6) 13,43 | 10,82 | 8,16 | 545

2.4. Tinh chon ddng co truc vit va cac thong
s0 dong hoc khac

Van toc bun dau vao truc vit:
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=%:TL(D+_(12):1,83(m/s) (%)
4
Trong do, A 1a dién tich mit cat ngang
khoang tach bun.

Vl—max

Véi lugng bun kho tach ra c6 do am
30% thi lugng nudc tach ra 70% thi luu luong
dau ra ctia may Q’=0,3.Q = 1,2 m%h.

Van toc bun dau ra truc vit:

Q Q
Vo max = A Tl:.(D2 - dz) =0,55(m/s) (6)
4
Tdc dd truc vit dugc tinh theo van tbe
dau ra:
n= %000 _s 25 (Vong/phiity (7
.

Cong suét trén truc vit tai xac dinh theo:

Trong d6: Q - Niang suat cua vit tai (kg/
gid); L - Chiéu dai van chuyén (m), H - Chiéu
cao van chuyén (m); ¢, - HE¢ s6 luc can, liéu véi
bun lodng, lay ¢, = 36.

Hiéu suét chung ctia hé thong:

N =NolMNkn-Nex = 0,72 )]

Cong suat dong co:

p, =209 5 kw (10)

n 0,72
Tir két qua tinh chon cum sang rung,
cum truc vit va luya chon mot s6 két cau chinh,
mo hinh may tach bun phan cap duogc trinh bay
nhu hinh 4.

Béng cor true vit Cum sang ring

Cum trpe vit ép

Hinh 4. M6 hinh may tach bin phén cdp

Mo hinh may tach bun phan cdp hoan
thién bao gdm cum sang rung tdch bun so cap
va cum truc vit da dia tach tinh lam kho bun.

3. KET LUAN

Dua trén nguyén ly lam viéc va dac
diém céu tao may tach bun, nhém tac gia tap
trung tinh todn dong luc hoc hinh thanh truc
vit cia may tach bun. Tir d6, nhom tap trung
tinh toan thiét ké va xay dung mé hinh cac cum
sang rung, cum truyén dong truc vit, lya chon
cum khung may va cubi cing 1a ban v& hoan
chinh (hinh 4). M6 hinh may tach bun phan cap
la tai liéu quan trong phuc vu qua trinh ché tao
trong trong thoi gian toi.

Lo1i cam on:

Nhom tac gia xin chan thanh cam on
Trudng Pai hoc Mo - Dia chit di hd tro ngudn
luc dé thuc hién nghién clru co s¢ nay, ma dé
tai T25-01. %
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