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TOM TAT

May tach nwoc ly tam la giai phap | t6t nhat dé tach mét cach co hoc nuéc khoi chét rén béi vi né
c6 thé khir chét nuwéce lién tuc véi ndng suét cao dén do &m déu ra thép, trong khi cén it khéng gian, ndng
lwong hodc thoi gian. May tach nwoc ly tam duoc st dung nhiéu trong cong nghe tuyen khoang, may lam
nhiém vu tach (vét) nwéc Ian trong sén pham ra dé lam giam bot dé am cua san pham D¢ &m cla san
phém déu vao tir 18% - 28%, sau khi qua thiét bj vét tach nuée, d6 &m déu ra clia sén phdm con <= 13%.
Hién tai loai mé&y nay dwoc str dung nhiéu cho nganh than, tuy nhién thiét bi nhap khau tir nudc ngoai véi
chi phi cao va chiung ta khéng lam chu dwoc céng nghé. Trong nghién ctru nay nhém tac gia trinh bay
céc yéu té chinh anh hudng dén may trong qué trinh lam viéc va phuong phéap tich hop cac phdn mém
trong thiét ké 3D phéan tich va mé phéng dong Iuc hoc cia maéy, day cé thé la co sé cho cac nha khoa

hoc tham kh&o trong qué trinh thiét ké may.

T khoa: May téach nuéc ly tdm; tinh toén thiét ké; phan tich, mé phéng déng luc hoc.

1. DAT VAN BE

Ngay nay than van la mét trong nhirng nguén
nhién liéu quan trong, cung cép nang lwong cho
nganh cong nghiép, hoa chat va cac nganh khac ..
Do yéu cau lién tuc ngay cang tang ve chat Iucng
nguyén liéu dau vao va san pham cudi cung trong
nganh céng nghiép, doi hdéi phai cé cong nghé hién
dai dé kiém soat chinh xac cac quy trinh san xuét,
trong d6 d® 4m cla than dwgc danh gia 1a mot
trong nhirng tiéu chi quan trong quyét dinh chét
lwong cha san phadm. Vi vay, trong day chuyén
tuyén khoang may tach nwéc la thiét bi khong thé
thiéu dé la/m gidm dd dm cuia san pham dén yéu
cau can thiét. Cac thiét bj tach nwéc hién nay rat
da dang nhu: loai may loc ép, mat tach nwéc ly tdm
truc dirng va truc ngang, may tach nwéc ly tam tan
sb cao [8, 9].

Trong cac nha may sang tuyén than cta Tap
doan Cobng nghiép Than- Khoang san Viét Nam
(TKV) str dung cac may tach nwéc ly tam, tuy nhién
hién tai trong nw&c chwa co nhirng nghién clru va
cling chwa ché tao thiét bi nay, ma hoan toan nhap

Website: https://tapchi.hoimovietham.vn
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khau tlr nwéc ngoai, gia thanh cao, gay nhiéu khé
khan cho cac doanh nghiép trong qua trinh sira
chiva thay thé, dan dén khong lam chd dwoc ké
hoach san xuat ma phai |& thudc vao nuwéc ngoai.
Vi vay viéc nghién ctru tinh toan thiét ké may vét ly
tam can dwoc quan tam.

2. DI LIEU VA PHUONG PHAP NGHIEN CUrU
2.1. Vai tro va phan loai may tach nwéc ly tam

Trong céng nghé tuyén khoang da phan cac
khoang san can phai dwoc nghién nhé véi muc
dich tach cac hop chét ra khéi nhau réi dwa vao
cac tinh chat vatly, héa hoc ... dé phan Ioai va lam
glau Céc chét phu gia trong qua trinh tuyén dwoc
st dung phd bién nhat & dudi dang I6ng. Vi vay
két thac qua trinh tuyén san phan can dwoc say
kho bang cac phwong phap khac nhau dé phuc vu
cho cac céng doan tiép theo. Trén Hinh 1 thé hién
mot s6 so do tuyén vai thiét bi tach nwoc & khau
Ccuoi.
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Hinh 1. Mot s6 so d6 tuyén khoang

v&i thiét bi tach nwéc & khau cubi
May tach nwéc ly tam duoc st dung nhiéu
trong cong nghé tuyen khoang, lam nhiém vu tach
(vat) nwéc lan trong san pham ra dé lam gidm bét
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Hinh 3. So d6 cau tao
cua may tach nwéc ly tam

Nguyeén liéu dau vao la san pham cta qua trinh
tuyén wot dwoc rot qua Phéu cép liéu (1) vao Long
quay (2). Khi may lam viéc, dong co dién truyén
chuyen dong qua Cum truyén dong (5) lam quay
Léng quay (2). Dwéi tac déng cda lwc ly tm, cac
phan tr nwédc va hat vat liéu cé xu hwéng vang ra
ngoai, cac hat vat liéu dwgc chan lai con cac phan
t&r nwéc lot qua khe cla ré vang ra ngoai va duoc
thao qua Bwdng xa nwéc (3), con vat liéu du’cyc
thoat qua Budng xa liéu (4). Dé tang kha nang day
trwot vat liéu ra khéi Long quay (2), trén Than may
(6) bé tri dong co gay rung lam nhiém vu rung day
san pham trén mat rdé lwéi va day hat vat liéu ra
ngoai Buong xa liéu (4).
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dd Am cla san phdm. Do dm cla san phadm dau
vao tr 18% - 28%, sau khi qua thiét bj vat tach
nwéc, dd Am dau ra cla sadn pham con <= 13%.
C4u tao may tach nudc ly tam thé hién trong Hinh
2 va nguyén ly hoat dong trong Hinh 3 [5, 6]

So d6 nguyén ly 1am viéc ctia mot sé6 may tach
nuéc ly tam trinh bay trén Hinh 2. CAu tao va
nguyén ly lam viéc ciia may tach nwéc ly thm nam
ngang thé hién trong Hinh 3.

Hinh 2. So d6 nguyén I)’} lam viéc ciia mot sé
kiéu may tach nwoc ly tam

1-Phéu cép liéu; 2- Long quay; 3-Dudng xa nuéc;
4-Duwdng xa liéu; 5-Cum truyén dong; 6-Than may

Hinh 4. Nguyén ly hoat dong
may tach nwée ly tam

May tach nwéc ly tam co nhiéu kiéu khac nhau:
May tach nuwée ly tdm truc dieng (Hinh 2 d, e); may
ly tdm truc ngang (Hinh 2 a, b, ¢); may tach nuwéc
ly tdm truc nghiéng (Hinh 2 f); may tach nwéc ly
tam vai 16ng quay cé gan xoén (Hinh 2 a,b); long
quay vlra quay vira tinh tién (Hinh 2 ¢, e); may tach
nwdc ly tdm trwot hodc rung... méi loai may co
nhitng wu nhuwoc diém khac nhau, tly thudc vao
diéu kién st dung thwc thé ma ngudi ta chon loai
nao cho phu hgp. Tuy nhién, theo nghién ctru clia
cac nha khoa hoc va thwc té& s& dung may tach
nuwéc ly tam truc ngang va may tach nwéc ly tam
truc ding nguoi ta thay rang:
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- May ly tm truc ngang c6 khédi lwgng nhd hon
40% so v&i may ly tdm ding cung kich thwéc voi
cung chi phi nang lvong;

- May tach nwéc ly tam truc ngang dé béo tri
hon so v&i may ly tam thang ding, vi thiét ké ndm
ngang khong yé&u cau thdo rdi toan bd may.

May tach nwéc ly thm 1a mot thiét bi trung gian
trong day chuyén sang tuyén than. Trong Hinh 5
thé hién b tri may tach nwéc ly tam ctia Nna may
Tuyén than Il Vang Danh. Trong day chuyén nay,
than sau khi qua sang cap liéu thong qua hé théng
dan liéu sé dwoc cAp dau vao clia may tach nwéc,
sau d6 may tach nwéc ly tam sé lam viéc dé lam
kho than, sau d6 than khé s& dwoc chuyén dén
b&ng tai tai va van chuyén than dén kho chra [7].

T . I qin
i~ Sang cép ligu

May tach mrde
ly tam

HT dén liéu

Bang tai

7500 fo

1L

Hinh 5. B6 tri may tach nwoc ly tam trong
day chuyéen Nha may Tuyén than Il Vang Danh

2.2. Cac yéu t6 anh hwéng dén may tach nwéc
ly tdm trong qua trinh lam viéc [8]

May tach nwoc ly tam khi 1am viéc chiu anh
hwdng ctia nhiéu yéu t6, sau day la mot sb yéu tb
chinh anh hwéng trwc tiép dén hiéu qua lam viéc
cla may:

Tbc dd quay ciia may ly tam: Téc d6 quay cuta
may ly tdm la mot trong nhitng yéu t6 chinh anh
huwdng dén luc ly tm tac dong 1én hat than va
nudc. Néu tbe do quay qué thap, lwc ly tam khéng
dd manh dé tach nwéc va cac tap chat khdi than.
Nguwoc lai, néu tbc dd quay qua cao, hat than c6
thé bi pha v& va lam gidm chét lwong sén pham;

Ban kinh cla rb may ly tam: Ban kinh cta r
may ly tdm cling la mét trong nhitng yéu té quan
trong anh hudng dén lwc ly thm. Khi ban kinh cla
r6 may ly tam ting Ién, lwc ly tm do may ly tam
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tao ra cling sé tang |Ién va hiéu qua ly tam sé tbt
hon;

Nhiét d6: Nhiét dd anh hwéng dén do nhét cla
nudc va cac tap chat. Sw thay dbi nhiét d co thé
anh hwdng dén do hoa tan va téc d6 phan &ng cla
cac chat trong mau, tir d6 anh hudng dén hiéu qua
tach. Théng thwong, viéc gilr nhiét dd ly tdm trong
pham vi pht hop c6 thé cai thién hiéu qua ly tam,
néu nhiét d6 qua thap, nwdc va cac tap chat co thé
khoéng dwoc tach ra khéi than. Ngwoc lai, néu nhiét
dod qua cao, nudc co thé bdc hoi va lam gidm hiéu
qua cla qua trinh tach;

Do pH: B pH cla nwdc anh hwdng dén tinh
ion clia cac tap chat. Néu do pH quéa cao hodc qua
thap, cac tap chét co6 thé khong dworc tach ra khoi
than;

Kich thwéc hat than: Kich thwée hat than éanh
hudng dén kha ndng tach nwéc va cac tap chét.
Néu kich thwéc hat qua nhd, ching cé thé khong
dwoc tach ra khéi nuwée. Nguoc lai, néu kich thwéc
hat qua Ién, ching c6 thé khéng dwoc tach ra khoi
cac tap chét;

Lwong nwéc va tap chéat: Lwong nuwdc va tap
chét trong tuyén than anh hwéng dén hiéu qua cla
qua trinh tach. Néu lvong nwéc va tap chat qua
nhidu, quéa trinh tach c6 thé khong dat hiéu qua
cao;

Trong lweng riéng cua vat liéu: Trong lwong
riéng cua vat liéu cling la mét trong nhirng yéu to
qguan trong anh hwéng dén hiéu qua lam viéc cla
may ly tam. Néu vat liéu c6 trong lwong riéng cang
I&n thi doi héi lwe ly tdm cang cao;

Céu trac va hinh dang vat liéu: C4u tric va hinh
dang vat liéu khac nhau sé cé tac déng khac nhau
dén hiéu ng ly tam. CAu tric va hinh dang cta vat
liéu khac nhau thi yéu ciu vé lyc ly tam ciing sé
khac nhau;

D4 tinh khiét ctia vat liéu: Do tinh khiét clia vat
liéu cling s& &nh hwéng dén hiéu qua lam viéc cla
may ly tam. Néu do tinh khiét cia vat liéu khong
cao thi kha nang lam viéc cia may ly tam cling sé
bi anh hwéng;

D6 nhot ctia huyén phu: Khi dé nhét ctia huyén
phu cao hon, tbc d6 lang clia cac hat s& cham hon,
diéu nay co thé can lyc ly tam cao hon va théi gian
ly tam lau hon;

Hinh dang cla I6ng quay: Hinh dang cla léng
quay khac nhau thi hiéu qua lam viéc clia may
cling khac nhau. Mét 16ng quay c6 thiét ké dac biét
c6 thé cai thién hiéu suat clia may va tach cac mau
co trong lveng khac nhau;

Thoi gian ly tdm: Thoi gian ly tdm la thoi gian
mau quay trong may ly tam. Do dai cla thi gian ly
tam sé& anh hwéng dén mdc dd lang cla cac hat,
do dai cta thoi gian ly tdm thwéng can duoc xac
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dinh dwa trén dac tinh cua mau va hiéu qua tach
mong muon. Cac hat Ion hon cé thé can thoi gian
ly tdm lau hon dé lang hoan toan.

2.3 Thiét ké va mé phéng dong lwc hoc cta
may tach nwéc ly tam

2.3.1. Phwong phdp tich hop céc phan mém dé
thiét ké 3D va mé phéng déng lwc hoc ctiia mdy
[10,11]

Hién nay c6 rat nhiéu phan mém dé thiét ké,
phan tich va mé phdng may, mdi phan mém cé
nhirng tinh ndng manh, yéu khac nhau, trong Bang
1 dwa ra mot sd so sanh tinh ndng co ban cla 3
phan mém dién hinh trong thiét k&, phan tich, va
moé phdng dang dwoc s dung nhiéu la
PROE/Creo, MSC ADAMS, ANSYS

Bang 1: Tinh nang ctia mét s6 phan mém

Tiéu chi

PROE / Creo

MSC ADAMS

ANSYS

Chtrc nang chinh

Thiét k& CAD 3,D, mo
hinh héa tham so6

M6 phdng déng lwec hoc
hé da vat thé (MBD)

Phan tich phan t& hiru
han (FEA), mé phédng
da vatly

Tich hop co ban

bién dang)

(Creo Simulate)

tiép

Thiét ké hinh hoc He Giao dién don gian, ron ANSYS
(CAD) CAD manh mé khéng chuyén v& CAD 9

SpaceClaim
Phan tich tinh (Stress, Tich hop co ban | X Khoéng hd tro truc Manh,

chinh xac, chuyén sau

Phan tich ddng lwc hoc

C6 module co

Hang

Cé nhung yéu

(MBD) ban dau trong MBD hon ADAMS
Phan tich dao dong O mirc trung chuvén dc“)nphat.:o 222 Chuyén
(Modal, Harmonic) binh o yen dong e sau, chi tiét
ong

N , N N RAt chi Mo

Egsr;uélc(:sonrgoct)phong Co ban tiét trong md phéng va | phdng tiép xuc phi tuyén
cham chinh xac

R , - Manh
Ph tich hiét 5 35i ma - :
(Thaenrmal) I nhie ong Co trong goi ma 2 Khong ho tro mé véi mo phong nhiét -

két cau

Qua bang so sanh ta thdy, phan mém
PROE/Creo rat manh vé thiét ké 3D, tuy nhién tinh
nang phan tich va mé phong khong manh bang
phadn mém ANSYS va MSC ADAMS; phan méem
ANSYS rat manh vé phan tich két cdu nhung
khéng manh vé xay dwng md hinh 3D va mé
phéng; phan mém MSC ADAMS rat manh vé mé
phong dong lwe hoc cia may nhwng khong manh
vé tinh nang xay dwng md hinh 3D va phan tich két
cau. bé strdung dwoc cac tinh nang manh cua cac
phan mém khi giai cac bai toan mé phéng dong luc
hoc phtrc tap thi ta sé phai tich hop cac phan mém
nhw so’ dd Hinh 6.

I8 SO 3 -2025
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Hinh 6. So d6 tich hop cac phan mém
dé thiét ké 3D mé phéng dong lwc hoc
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2.3.2 Thiét ké 3D va mé phéng déng Iurc hoc
cua may tach nwérc ly tdm[1, 2, 10,11]

Trong nghién ctru nay, nhém tac gia di tinh
toan thiét ké may tach nwéc ly tam co cac théng s
ky thuat co ban nhw sau: Nang suét 50 t/h; Téc do
quay cuta rd 300 vg/phat; Géc nghiéng cua long
quay 13°; Kich thwoc khe Ivoir 0,3 + 0,5 mm; C&
13 mm; Do am vat lieu dau vao

hat dau vao <

18+28 %:; DO 4m vat liéu dau ra < 13% va tich hop
cac phan mém PROE, ANSYS, MSC ADAMS dé
mo phdng dong lwc hoc clia may.

Trén co s& cac thdong sb diu vao da tinh toan
thiét ké dwoc mé hinh 3D va mé phéng dong luc
hoc clia may tir d6 lwa chon dwoc thong sb hop ly
cla may. Mot sé két qua thé hién trén cac Hinh 7 -
Hinh15.

Hinh 8. M6 hinh 3D hoan chinh ctia may tach nwéc ly tam dworc thiét ké bang phan mém PROE

Rotational Joint Motion

Construction

Applied to a Joint

Twoe——=f] Characteristic

Rot. Speed| 300.0

N
. Simulation Control

Ku|)| JJ

IEndTme _”50

[ steps ][ 1000
Sim. Type: Default v

[~ Start at equilibium
[ Reset before running

Irlo Debug

™| £ &) P J
B =2
[V Update graphics display

@ Interactive C Scripted

Jﬂjj

Simulation Settings.

Hinh 9. Tich hop cac phan mém PROE, ADAMS, ANSYS dé thiét ké mé phong dong lwc hoc cuia
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Hinh 15. Gia téc trong tam ré may theo phwong z
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3. KET QUA VA THAO LUAN

Khi may ly tam lam viéc sé chiu &nh hwédng clia
nhiéu tham sé: Téc d6 quay ctia may ly tam; Ban
kinh clia 16ng quay may ly tam; Nhiét do; Kich thuéc
hat than; Lwong nwdc va tap chét; Trong lwong
riéng clia vat liéu; CéAu trac va hinh dang vat liéu; Bo
tinh khiét ctia vat liéu; D6 nhét clia huyén phu; Hinh
dang clia ré may (roto); Thai gian ly tam... vi vay viéc
tinh toan thiét k& may ly tam rat phirc tap, nguoi thiét
ké phai can nhac trong trudng hop cu thé khi may
lam viéc dé& thiét ké hop Iy.

Hién tai co rat nhiéu phan mém thiét ké 3D,
phan tich, mé phang...tuy nhién méi phan mém sé
c6 tinh ndng wu viét khac nhau (Bang 1), khi thiét
ké 3D, phan tich va md phang déng lwc hoc cla
may thi ta nén s dung tich hop cac phan mém
nhw so d6 hinh 6 dé giai cac bai toan phirc tap.

Trong bai viét nay tac gid da s dung phan
mém CREO dé thiét k& mo hinh 3D ctia may tach
nwdc ly tdm ¢ nang suét 50 t/h nhw yéu cau, bang
cach xay dwng céac chi tiét, cum chi tiét (Hinh 7)
sau d6 I&p ghép chung lai v&i nhau thanh may
hoan chinh (Hinh 8)

St dung phwong phép tich hop cac phan mém
(Hinh 6), trén co s& md hinh 3D may thiét ké trong
phan mém PROE (Hinh 8), tac gid da tich hop voi
MSC ADAMS, ANSYS va da thiét lap cac rang
budc la cac tham s dau vao cla may (téc té quay
clia may, thoi gian, trong lwong,...) dé xay dung
dwgc md hinh mé phdng (Hinh 9), sau d6 tién hanh

TAI LIEU THAM KHAO

chay mé phdng, két qua mé phdng cho ta tat ca
cac thong sé dong lwc hoc clia may (Hinh 10 =
Hinh 15 l1a mot sb két qua dién hinh);

Tw két qua cho thay, dbi voi lbng may:

- Bién dd dao dong trong tadm Ién nhét: theo
phwong x (0+370 mm); theo phwong z (-198 ++198
mm);

- Van téc trong tam I&n nhét: 1,6 m/s

- Gia tdc trong tam I&n nhét: 15 m/s?

Bién dd dao dong, van téc, gia téc trong tam
Idng may ctia may khi bat dau khéi dong thi chwa
4n dinh, sau mét thdi gian ngan rat ngén thi may
sé chay 6n dinh.

4. KET LUAN

> Bai viét da néu ra nguyén ly hoat déng cta
may tach nuwdce ly tdm; phan loai may va da phan
tich kha nang lam viéc cla tirng loai; sau dé da néu
ra mot s yéu td anh hudng chinh dén may trong
qua trinh 1am viéc day l1a cac van dé quan trong khi
tinh toan thiét ké may;

> Bai viét cling da néu ra phuwong phap tich
hop cac phan mém (PROE, ADAMS, ANSYS) dé
st dung tinh ndng wu viét clia chung trong thiét ké
3D, phan tich va mé phéng dong lwc hoc clia may,
phuwong phap nay rat hivu ich trong khi gidi cac bai
toan phurc tap;

> Mot sb két qua nghién cu cua bai viét la
nhitng co s& quan trong dé tinh toan thiét ké may
tach nwéc ly tam, co thé lam tai liéu tham khao cho
cac nha thiét ké may O
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ABSTRACT

Centrifugal dewatering machine is the best solution for mechanical separation of water from solids
because it can continuously dewater with high efficiency to low output moisture, while requiring little space,
energy or time. Centrifugal dewatering machine is widely used in mineral processing technology, the
machine has the task of separating (squeezing) water mixed in the product to reduce the product moisture.
The moisture of the input product is from 18% - 28%, after passing through the dewatering device, the
output moisture of the product is <= 13%. Currently, this type of machine is widely used in the coal industry,
however, the it is imported from abroad with high cost and we cannot master the technology. In this study,
the authors present the main factors affecting the machine during the working process and the method of
integrating software in 3D design, analysis and simulation of machine dynamics, this can be the basis for
scientists to refer to in the process of machine design.

Keywords: centrifugal dewatering machine, design calculation, analysis, dynamic simulation.
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