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TINH TOAN, THIET KE VA XAY DYNG MO HINH MAY TACH BUN
TRUC ViT bA DIA

CALCULATION, DESIGN AND BUILDING MODEL OF DEWATERING MULTI-
DISC SCREW PRESS

Pham Thi Thity, Nguyén Thanh Tung
Truong Pai hoc M6 — Dia chat

TOM TAT

Bai bdo trinh bay phwong phap tinh todn, thiét ké may tach bin truc vit da dia. Trén co s
toan hoc, nghién cvru da chi ra thong s6 hinh hoc téi uu cho truc vit may tach bun. Noi dung bai bao
ciing dé cdp phirong phdp thiét ké cdc cum chi tiét chinh ciia may tach bun. Két qud bai bao da xdy
dung dieoc mé hinh may tach bun kiéu truc vit da dia. Két qud nay la co s6 quan trong cho viéc ché
tao may tach bun truc vit da dia trong diéu kién ¢ Viét Nam.

Twr khéa: May tach bun; Truc vit; Multi-Disc Screw Press.
ABSTRACT

The paper presents the calculation method, design of Dewatering Multi-Disc Screw Press.
Based on the geometric analysis and mathematical model, the screw profile of filter sludge is
generated. In this paper also shows design method of main machine'’s parts of filter sludge. The
consequence of design demonstrates model of filter sludge is generated. It is based on important for

manufacuring the filter slugde on conditions in Vietnam.

Keywords: Filter slugde; Screw; Elipptical gear.

1. PAT VAN PE

Bun thai mot phan san pham cudi cung
cia mdt qua trinh xu ly nudc thai. N6 gay 0
nhiém mai truong séng, mdi truong lam viée.
Viée xir Iy 6 nhiém mai truong va han ché tac
hai ctia né t6i doi sdng dang dwoc tit ca cac
qudc gia trén thé gidi quan tim. Pa co nhiéu
nghién ctru vé phuong phap xtr 1y bun va tach
bun di dugce cong bd, chu yéu tip trung vao
cac phuong phép vat 1y, hod hoc va sinh hoc
nhiam chuyén hoa bun thanh cic dang khong
doc hai hodc tiéu huy luong bun phat sinh. Cac
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nghién ctru vé thiét bi tach bun, ching chu yéu
dugc cac nha san xuét, cong ty cong nghé ché
tao nén rat it cac cong bd chi tiét vé loai thiét
bi nay. Hién nay, mot s6 nghién ciru da cong bd
vé thiét bi tach bun phai ké t6i nhu: may tach
bun kiéu truc vit, tach bun kiéu bang tai, tach
bun kiéu chan khong, tach bun kiéu khung ban,
may tach bun da dia,...

May tach bun kiéu tryc vit cho bun sau
ép kho, van hanh may dé dang nhung tryc vit
mon nhanh, dé xay ra hién tuong ket nudc, hiéu

qué théap khi ép cac loai bun min va bun c¢6 hat %



NGHIEN CUU - TRAO DOI

cting [1]. Tach bun kiéu bang tai cho nang suat
va tudi tho thiét bi cao [2] nhung gia thanh ché
tao 16n, dd Am cua bun sau tach c6 do 4m cao,
hiéu sudt tach nudc tir bun kém. Tach bun kiéu
chan khong duoc st dung pho bién trong khai
thac khoang san do ¢6 nhiéu vu diém nhu [3]:
Bun sau tich c6 d6 4m thip (bun kho), tach
duoc cac loai bun min nhung tudi tho vai loc
thap, chi phi ddu tu va van hanh cao. Tach bun
kiéu khung ban c6 thé ép duoc nhiéu loai bun
khac nhau [2], bun sau ép c6 do 4m nho nhung
nang sudt ép thap va chi phi sir dung cao.
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Hinh 1. Nguyén ly lam viéc may tach bun truc vit
da dia

Trén thé gidi, di co nhidu nghién ciru vé
phuong phéap va thiét bi xir Iy bun thai. Nhém
tdc gid Anne Wambui Mumbi, Li Fengting,
Fridah Mwarania and Batzorig Uuganchimeg
[4], nghién ctru d3 dua bién phap giam tiéng
on trong str dung may truc vit dé loc tach bun.
Tac gid J. Oliver, J. Vaxelaire [5] nghién clru
su anh huong cac yéu t hoat tinh t6i kha ning
tach bun cta vai loc trén may tach bun kiéu
chan khong. Nhom tac gia Okada, Takesi [6]
da nghién ctru dé t6i vu hoa bién dang truc vit
nham nang cao kha nang lam viéc cua truc vit
trong may tach bun kiéu truc vit. T. Remat, R.
Branion [7] nghién ciru méy tach bun kiéu bang
tai va kiéu truc vit dé danh gia hiéu qua lam
viéc trong quy mo phong thi nghiém. Hat bun
chuyén dong manh theo phuong trong luc nén

nudc tir bun dé dang duoc tach khoi bun va it
xdy ra hién tugng ket nudc hay tac nudce.

May tach bun truc vit da dia c6 nhiéu
vu diém trong linh vuc nay va dang duoc tng
dung phd bién trong viéc tach bun dé xur 1y moi
truong. Véi dic trung khong bi tac nghén do
cac dia dong va dia tinh ludn c6 chuyén dong
tuong dbi va hoat dong véi nhiéu néng do bun
khac nhau nén c6 thé stir dung nhu 1a thiét bi co
dic va ép bun, gitp tiét kiém mat bang va chi
phi dau tu cho tram xir 1y nudc thai.

Duya trén xu huéng phat trién may tach,
nhom tac gia tap trung vao tinh toan thiét ké dé
xay dung mo hinh may tach tryc vit da dia. N6

la co s& quan trong trong viéc ché tao thiét bi
nay trong nudc.

2. CO SO TINH TOAN THIET KE

2.1. Nguyén Iy 1am viéc va ciu tao

Hinh 2. Nguyén ly lam viéc

Trudc tién, may tach bun truc vit da
dia sir dung may bom bom hdn hop chét thai
vao bé chira. Bun lodng dugc chuyén vao bon
khudy tron nam trén may ép bun bang thiét bi
bom bun. Pong thoi, bom dinh luong s& bom
hoa chat polymer da dugc pha lodng véi nong
d6 0,1-0,2% véao bon khudy tron. Tai ddy, motor
khuay s& khuay tron déu bun lodng va polymer
dé dam bao ndng do bun dau vao twong ddi on
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dinh va bun dugc keo tu va tao bong. Sau do,
bun lodng s& di chuyén xudng bén dudi bang
chuyén dong quay cua truc vit va qua trinh co
dic bun, tach nude dién ra.

Truc vit & ddy dung budc vit thay doi
nho dan vé phia cac dia vit cudi, lam 4p suit
bén trong tang 1én do thé tich nho dan tao ap
luc dé tach nudc ra khoi bun. Nudce dugc tach
ra khoi bun qua céc ké ho gifra cac dia.

Buin kho sé& di chuyén ra dau con lai cia
may ép nho chuyén dong quay tinh tién cia
tryc vit va chuyén dong cua dia ép thing lai
chuyén dong tinh tién cua truc vit. Bun sau khi
ép s& dugc thu gom va van chuyén bang thing
chtra hodc hé thng vit.

May dugc cAu tao boi cac bd phén chinh
nhu: 1 — Bon khudy; 2 — Motor khudy; 3 — Dia
di dong, dia tinh; 4 — Truc vit; 5 — Motor truc
vit; 6 — Pia ép; 7 — Hé thong vo; 8 — Khung
may; 9 — Mang thu nudc.

2.2. Tinh toan thong sb truc vit
Bui thai dugc chon 14 loai phd bién véi
do pha rin trung binh 45%; Nang suét lya chon:

Q=4,0 m*h.

Theo [6], 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 — Buong kinh vit tai (mm);
p — Budc vit trung binh (mm); p — Khéi luong
riéng cua vat liéu van chuyén (kg/mm?); k —H¢
s6 chira déy tiét dién mang, phu thudc vat li¢u,
lay k_=2,9; k_—H¢ s6 phu thudc géc nghiéng p
do clia vit tai, chon p=20° thi k_=0,65; n—S6
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vong quay vit tai (vong/ phut), p =
D

12 hé sb phu thudc vat liéu véi bun lodng, 1ay

k =1,8.
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Chon D theo tiéu chuan, lay D =200 (mm).
Buong 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 doi dan, P =
150 mm, P,= 120 mm, P, = 90 mm, P,= 60 mm.

Vi 1 - Bue pl Viing 2 - Bude p2 Viing 3 - Bude p3 Vikng 4 - Bude pd
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Hinh 3. Truc vit ép

Goc xodn vit thay ddi theo bude vit:

tana = i (4)
.

Bang 1. Thong so truc vit va goc xoan

Budc vit P 150 | 120 | 90 | 60
(mm)

Goc xoan vit | 13,43 | 10,82 | 8,16 | 5,45
(d9)

Pé dam bao qué trinh tach nudc va bun
thi khe h¢é gitra truc vit va cac dia tinh va dong
phai dugc dam bao mot ti 1€ hop ly. Khoang
cach a gitra dinh vit va cac dia tinh dong phai

da nho dé tao ra budng ép tot nhung khong &
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dugc lam mon dinh vit, chon a=1 mm. Khoang
cach b gitra dia dong va dia tinh tao nén khong
gian dich chuyén ctia dia dong dé nudc thoat ra
ngoai dé dang, dong thoi chéng hién tuong ket
dia.

Két qua thyc nghiém cho thiy tong khe
hé phu hgp véi may tach bun b= 0,5 mm la phu
hop.

Hinh 4. Khe ho tinh toan

2.3. Tinh chon ddng co va cac thong sé dong
hoc khac

Bui thai duoc chon 1a loai phé bién véi
do pha ran trung binh 45%; Nang suat tach
nudc Q =4 m*/h.

Van toc bun dau vao truc vit:

:g:%zl,%(m/s) (5)
A n.(D —d )
4 ’
Trong do, A 1a dién tich mat cat ngang
khoang tach bun.

Vl—max

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

Van toc bun dau ra truc vit:

Qo Q .
V2—max - A TC,(Dz—dz) 0,55(11’1/8) ( )

4

Toc do truc vit dugc tinh theo van toc
dau ra:

60000.v
n=

=5,25 (Vong/phat)  (7)
.D

Cong sudt trén truc vit tai xac dinh theo:

P= co.@+@ =0,945KW  (8)
360 360

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

Hiéu suit chung ctia hé thong:

N =1, N, Ny = 0,72 9)
Cong suét dong co:

0,945
0,72

=1,31 KW (10)

2.4. Két cau mot so co’ cau chinh

41 1471

Hinh 5. Cum tdach bun
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Hinh 6. Cum bun vao
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Hinh 7. M6 hinh may tach bun

3.KET QUA

Dua trén nguyén ly lam viéc va dic
diém ciu tao may. Nhom tac gia tap trung tinh
toan dong luc hoc hinh thanh tryc vit cua may
tach bun. Tir d6, nhom tép trung tinh toan thiét
ké va xdy dyng mo hinh cac cum tach nudc,
cum truyén dong, cum khung may va cudi cung
1a ban v& lip hoan chinh (hinh 7). Ban v& lap
1 tai liéu quan trong phuc vu qué trinh ché tao
trong thoi gian téi.
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