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rong day chuyén céng nghé & cac nha may
rtuyén than ving Quang Ninh nguoi ta st
dung cac may bom cép liéu chuyén dung dé
van chuyén dong hén hgp bao gdm: than nguyén
khai 13n dét da, cat, sdi... v&i nwéc, goi la dong
hén hop bun than (dong hai pha ran-1éng). Do tinh
phwc tap va khéng én dinh vé tinh chét va néng do
clia pha rén trong dong hén hop bun than khi bom
tuyen ma s va dap cla pha ran Ién bé mat canh
dan banh céng tac clia may bom & phla clra ddy
gay ra si mon héng tang Ién va hiéu qua lam viéc
kem di. Vi vay, can phai nghlen ctru xac dinh géc
clu tao canh dan & 16i ra clia banh cong tac sao
cho hop ly @& phii hop véi quy dao cla hat ran di
ra khoi banh céng tac khéng va dap véi bé mat
canh dan, tir d6 gép phan lam gidm téc d6 mon
hdng va tdng hiéu qua lam viéc clia may bom.

1. Ddng hén hgp bun than trong bom cép
lidu & cac nha may tuyén than

O cac Nha may tuyén than ving Quang Ninh
(Vang Danh, Cira Ong Hon Gai) va mot s6 phan
xwdng tuyén than clia cac mé hién dang su’ dung
nhiéu loai may bom khac nhau cia mét sé nwéc
nhuw Viét Nam, Nga, Australia, Nam Phi... trong day
chuyén céng nghé tuyén than va thai bun dat. Cac
may bom nay cé6 ma hiéu: LTS-250; MNMB6-100/31;
MPAT-170/85; 5MPK-8; WARMANGGEG,
WARMAN100E-MP, WARMAN100EG-MP,
WARMANGGEG; METSO-HM200-C5; METSO-

HM150-C5; METSO-HM250; METSO-HR200;
Theo hwdng kinh:
dw,p, w
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METSO-V8-80;
CSA...

Dong hon hop hai pha rén- Iong di qua bom bao
gbm: pha rén va pha nuoc. Pha ran: 1a tap hop céac
loai hat rén, gém: than (1a chd yeu) manhétit, dat
da, soi, cat..., ching rat da dang ve kich cg. Néng
do pha ran: C,=25+45 %; khéi Iuong riéng cla
dong hén hep: phn=1250+1500 kglm

Béc tinh co hoc cla cac hat rin, bao gdm: khéi
lweng rleng pn; €O hat (dwong kinh trung binh) dy
ttr 0,1 dén 60 mm va hinh dang hat (d6 sac canh).
Tét cd nhitng yeu té néi trén déu anh hudng dén
quy dao chuyén dong cla né khi di qua may bom,
gay anh hudng I&n dén hiéu qua l1am viéc va tudi
tho ca may bom.

Nhung van @é nay lai phy thugc nhiéu vao két
cadu clia may bom. Mét trong nhitng théng so
quan trong trong két cdu may bom l1a géc céu
tao canh dan & 16i ra cla banh cong tac (thuwong
goi la géc ra canh dan-ky hiéu 1a B,). Géc B2 co
anh hwéng I6n dén hiéu qua lam viéc va tudi tho
ctia may bom.

DENVER-ORION  200/150F-

2. Phwong trinh quy dao chuyén dong cla
hat ran trong banh coéng tac (BCT) may bom ly
tam khi bom bun than

Khi may bom ly tam bom dong hén hop hai pha
rén- Iong thi cac hat ran (dic trung cho pha ran)
chuyén dong trong BCT cd cac thanh phan téc do
twong déi dwoc xac dinh theo hai phwong ctia BCT
va cb cac phwong trinh 1a [2]:

2
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Theo huwéng véng:
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'wg d0: Wh, Wn, Wr.n, Wrn, Wuh, wun- Twong tng la
c do tucng dm tdc @9 hwéng kinh, tbe do hucrng
ang cla hat rén va cla nudc; r-Ban kinh vi tri cda

nzt ran dang xét; o - Téc d6 gbéc cua banh coéng

2c g - Gia tbc trong tredng; 8 - Goc tao béi gitra

sawong cda trong lwe tac dung Ién hat réan va ban
=~ vi tri ctia hat rén trong BCT.

«:=pn/p; ka=(1-ksC\)/(1-Cy);

_ %=4cupn/[3(1-Cy)dnpnl; ka=(pr/p). (3)

0 .,ay Py Pns Ph- Tuang tng 1a khéi lwong riéng
=2z dong hén hop cla nwéc va cua hat ran; C, -
» ‘"g dd van tai thé tich cGa pha rén; dy - Puéng
«inn trung binh cla hat ran; c,- Hé 56 can dong
~oc cla hat ran.

Dé qidi hé phuwong trinh vi phan (1) va (2), ta
2 chwong trinh tinh toan theo phan mém
TuboPascan. Két qua nhan dwoc tir chwong trinh
nn toan nay co thé xay dung dwoc quy dao
shuyén dong cla hat rén di qua may bom ly tdm
# clra hut dén clra day cla né.

Theo chwong trinh tinh toan cia phan mém

2y. ta co thé ap dung cho bat cr loai may bom
n2o dung dé bom dong hon hop bun than theo 3
hdng sO chinh cla hat rén, dé la: khdi Iwcng
n2ng (pn), dwdng kinh trung binh (d,) va nong do
wan tal (CV)

& thdy r6 dwoc anh hwéng cla 3 théng sb
nay c‘én quy dao chuyén dong cla hat rén trong
may bom ly tam, ta cé thé 1an Ivot thay déi mét
frong 3 thong sb d6 va gilr nguyén 2 théng con lai.
M2t khac, clng tir chwong trinh tinh toan nay cé
thé thay dbi cac thong sb két cdu cla may bom

nwr: dudong kinh cua hut D4, clra day Dz, chiéu
day canh dan (s); s6 canh dan (2); chiéu réng
canh dan & ctra hut (b1) & clra day (b2); gbc vao
B.) va va goc ra (B2) cua canh dan. Hoac c6 thé
'1ay déi cac thong sé lam viéc cia méay bom,
nhu: lwu lvong (Q), cot ap (H), tdc d6 quay (n).

Dé xem xét anh huéng cla quy dao hat rén
"en swr lam viéc va tudi tho clla may bom khi bom
hdn hop bun than, ta ap dung tinh toan cho cac
may bom dang dung & Céng ty Tuyén than Hon
Gai va Cira Ong, trong tredng hop chi thay doi
gdc ra cla canh dan B,, con cac thong so khac
khong thay ddi (xem H.1 dén H.6).

Dac diém clia cac may bom nay la déu bom
hén hop bun than cé cac thanh phan hat rén rét

phirc tap, nhw Fes0s, than, cat séi, bun dét...
ching rat khac nhau vé kich thwée, khéi Iu’o'ng
riéng va néng dd van tai, nhu: thanh phan Fe304
d<0.1 mm, d,=6+60 mm, py=1080+1550 kg/m®,
c,=35+45 %; bun dat chiém khoang 47 %. Khbi
Iucmg riéng trung binh cla tat ca cac thanh phan
chét ran nay vao khoang 1200+1450 kg/m®

Két qua tinh toan la nhan dwgc cac thanh
phan téc d9 twong dbi cGa pha ran va pha nuwéc
theo hai phwong clia BCT; cac goc vi tri va goc
bao quy dao cla hat rdn phu thuéc vao ban kinh
vi tri (r) trong BCT: Wrn, Wun, Wrh, Wuh, Wh, Bn, Pn.
Vé&i két qua nay, ta vé dwgc quy dao chuyen
dong cla pha ran nhu trén cac hinh tr H.1 dén
H.6. D6 la cac quy dao twong dbi cda hat rén
trong BCT cla 2 may bom ly tam METSO-
HM250 va DENVER-ORION 200/150F, khi ta
thay di géc ra canh dan B,

3. Nhan xét

Quan sat gquy dao chuyén déng cia 03 loai
hat ran co duong kinh trung binh khac nhau (dn1,
dhz, dna) tr H.1 dén H.6, ching ta déu nhan thay
rang khi thay déi géc ra canh dan B, (ttr H.1 dén
H.3: B,=24°, 27° va 30° tir H.4 dén H.6: ,=28°,
32° va 35°) thi sy tiép xuc va va dap cua céac hat
rén voi bé mat canh dan & 16i ra 1a khac nhau.

Cu thé 1a khi géc B, tang dan thi cac hat ran
cO xu huwéng tiep xtc, va dap vao bé mat canh
dan & 16i ra cia BCT sé&m hon va tang 1&n ca vé
s lwong hat cling nhuw cwong do va dap. piéu
do sé lam cho cac canh dan nhanh moén hong
hon va do dé lam giam hiéu qua lam viéc va tudi
tho clia may bom [2, 5, 6].

Mat khac, khi dwong kinh ca hat ran (dy) tang
l&n thi dwéng cong quy dao cla nd sé ngan di
(twong trng véi goc bao quy dao cla hat rén ¢n
nhd lai), cd nghia la sy tiép xGc, va dap cla né
vao bé mét canh dan & 16ira s& nhanh hon va do
do sé tang lén cd vé sb lwgng hat cling nhw
cuvong do va dap. Diéu nay ciing lam cho céc
canh dan nhanh mén héng hon.

Ciing gidi thich twong tw, néu nhw khéi lvong
rieng (pr), hodc ndng do6 van tai (C,) cta hat ran
tang Ién thi déu cé hién twgng va kha _nang xay ra
nhw déi véi khi ting dwdng kinh hat ran.
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H.1. Quy dao twong déi ciia hat rén trong BCT may
bom METSO-HM250. Q=600 m%h: H=25 mH,0;
n=1475 v/ph; N=75 kW, ny=0,67; Z=5, By=30". C,=40
%; Ph=1420 kglma, dp1=60 mm; dn=35 mm; dyz=15
mm.

H.2. Quj dao twong dbi clia hat ran trong BCT may
bom METSO-HM250. Q=600 m%h; H=25 mH,O:
n=1475 viph; N=75 kW; n,=067; Z=5, B,=27".
C.=40 %; pr=1420kg/m® dy1=60 mm; dn=35 mm:
dhs=15 mm.

H.3. Quy dao twong d6i cia hat rén trong BCTPméy
bom METSO-HM250. Q=600 m’h; H=25 mH,0:
n=1475 viph; N=75 kW; ny=0,67; Z=5, B,=24°.
Cy=40 %; pn=1420 kg/m>; dn;=60 mm; dy,=35
mm; dp3=15 mm.
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H.4. Quy dao twong déi cla hat rén trong BCT may
bom DENVER-ORION 200/150F. Q=365 m%h:;
H=18 mH,0; n=1480v/ph; N=110 kW: nu=0,85; Z=3,
B2=28% C,=45 %; py=1420 kg/m® dn=60

mm;dp,=45 mm; d;3=30 mm.

H.5. Quy dao twong d6i ctia hat rén trong BCT may
bom DENVER-ORION 200/150F. Q=365 m’h:
H=18 mH,0O; n=1480v/ph; N=110 kW, n,=0,85;
Z=3, B,=32°% C,=45 %; pn=1420 kg/m> dn;=60
mm; dp=45 mm; dpz=30 mm

H.6. Quy dao twong dbi clia hat ran trong BCT may
bom DENVER-ORION 200/150F. Q=365 mh:
H=18 mH,O; n=1480v/ph; N=110 kW; ny=0,85:
Z=3, B,=35°% C,=45 %; py=1420 kg/m°; dy;=60
mm; dy2=45 mm; dy3=30 mm. .
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Tir cac két qua trén, ta nhan théy réng khi goc chu
tao canh dan & 16i ra BCT (B2) ma Ién thi kha nidng va
dap clia pha rén vao bé mat canh dan sé tang Ién.
Mat khac, khi mét trong ba, hoac ca ba thong sb cla
hat ran (pn, dn va CV) ma tang Ién thi sw tfep xUc va va
dap cla no vao bé mat canh dan & 16i ra cia BCT
cling déu sé ting 1&n. Nhw vay, ddi-vei cac may bom
ly tdm khi bom bun than, géc ra canh dan B, cang
nhd thi cang tranh dwoc sw va dap cla pha ran. Tuy
nhién, khi géc B, qua nho thi sy va dap cua cac hat
ran lai dén t phia mét bung (méat duwéi) cla canh
dan. Mét khac, khi géc B, nhé thi kha néng tao ap suét
2oan phan bi gidm di va ton that ap suat cla déng
chay qua may sé tang Ién, nhw vay sé lam giam hiéu
sust clia may bom. M6t cach hop ly nhéat 1a ta phai
s chon goc [3’2 sao cho phu hgp voi quy dao chuyép
déng cda hat ran trong BCT. Theo kinh nghlem va két
2u3 clia mét sé tai liéu nghién clru, gée vao va ra clia
t20h dan c6 thé chon trong pham vi: 30°<B,<45%
20°<B,<30% Béi v6i may bom nwoc sach, dé bao
32m tdn that ap suét nho, lay B, theo sé vong quay
dac tmng (ns), con theo Stepanov thi cé thé Iay Bt
18-20°. Ngoai ra géc 62 ¢on ¢6 anh hudng quyét dinh
3n cac thanh phan ap suat clia may bom [1]. Trong
swe té, goc B, dwoc chon sao cho phu hop VoI goc
vz0 B, va cung’phal phi hop véi tinh chét ctia pha ran
=20 3 théng sO: pn, dnva Cy[2,4,5,6 103

TAI LIEU THAM KHAO

1. Nguyén Plc Swéng, Vi Nam Ngan. Giao
=inh May thady khi, Ha N6i-2010.

2. Vi Nam Ngan. Khao sat sy mon héng banh
o3ng tac clia may bom ly tam khi bom dong hén hop
=z pha ran-léng. Bao cio tai Hoi nghi Khoa hoc EN
% 12 Truong Dai hoc Mé-bja chét, thang 11- 1996.

3.V Nam Ngan. Anh hwéng clia goc vao canh
d2n dén quy dao cla hat ran trong banh céng tac
may bom ly tam dung @& bom déng hén hop hai
oha ran 1dng. Tap chi KHKT Mé-Bja chat, S6 16,
thang 10 -2006. Tr. 66-68.

4. Vi Ngoc Tra. Nghién cu ché dd lam viéc
ctia bom ly tdm dwéi anh hwdng cla hat ran trong
d%ng hédn hop hai pha rén-1dng tai nha may tuyén
than Hon Gai. Luén van thac si ky thuat. Tredong
dai hoc Md-Dja chat, Ha N6i-2011.

5. Vi Van Thinh. Nghxen clru cac yéu td anh
hiwrdng den st lam viéc cla may bom ly tam dung dé
bom cép liéu tai Cong ty tuyen than Cta Ong va
phuwrong phap nang cao hiéu qua lam viéc cla chung.
Luén van thac sy ki thuat, Treong dai hoc Mé-Dia
chéat, Ha N5i-2010.

6. Gao Zhi-ging; Xu Hongyuan; Wu Yu-Lin.
1992. Experimental study on motion of solids
particle in centrifugal pump impellers. International
conference on pumps and systems. K3, p.504-512.

Nguwoi bién tap: Pao Péc Tao

SUMMARY

The paper presents the reseach resuts on
the effects of blade exit angle to the working
efficiency and longevity of centrifugal pump

. used at Quang Ninh coal preparation plants.

. The choice of suitable angle with it's trajector

| of particle in the centrifugal pump impellers

| will be improved the performance efficiency
and longevity of them.

NGHIEN CUU DANH GIA...

(Tiép theo trang 53)

ldy theo kinh nghiém cla cac nuéc la khéng phu
hop, vi vay sau khi xac dinh phu tai tinh toan theo
phwong phap nay can phai hiéu chinh v&i hé s
hiéu chinh c6 thé &y trung binh bang kn.=0,4:

% Mét lwong I&n vén dau tw bi lang phi do néng
lc trang thiét bi chwa st dung triét dé (chi dat 18,9
%) trong khi @6 tinh toan v&i diéu kién Viét Nam la
27,8 %. Nhw vay mot phan nang lyc trang thiét bj
chwa duoc st dung, mét lwvong kha 16n vén dau tw
bi lang phi.0
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SUMMARY

The article shows some research results

on current situation evaluation of using
electric equipments at the underground
mines in Quang Ninh province.
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