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NGHIEN CUU ANH HUONG CUR MOT S THONG SO
KET CAU BEN TUOI THO CUA MAY BOM LY TAM DUNG
‘CAP LIEU 0'CAC NHA MAY TUYEN THAN QUANG NINH

1. M& dau

-’ cac nha may tuyén than ving Quang Ninh,
may bom ly tam dong vai trd chinh trong viéc cap
lidu cha day chuyen cong nghé tuyen May bom co
chivc ndng bom dong hén ‘hop ran- Iong tu bé chira
lén cac xilo (thling chira hén hop) dé tuyén khoang
san. Dong hén hop rén-1dng gdm cac tap chét ran
(than, da, cat, sdi,...) v&i nwdc, con goi la dong hén
hop hai pha rén Iong M& hinh dong chay hai pha

‘rén- -léng trong may bom ly tdm phu thudc vao

nhleu yéu t6 khac nhau, trong dé ¢o hinh dang, két
cAu cac chi tiét chinh clia may bom. Pay la mét
nguyén nhan quan trong tac dong anh hwéng dén
sy mon héng nhanh chong may bom va hé thong
thiét bi cap liéu trong day chuyen cdng nghé & céc
nha may tuyén than. Diéu nay cung cting déng
nghia v&i viéc gay kho khan cho-san xuét va lam
tang gia thanh san pham. Vi vay can phai nghién
clru @nh hwdng cla cac thong s6 két cAdu may bom
dén sy mon hong va tudi tho cia né dung trong
cac nha may tuyén than ving Quang Ninh, dé co
nhu’ng bién phap khac phuc nhd&m nang cao hiéu
qua va thoi gian lam wec clia chung

Céac thong sb két cau chinh cua banh cong tac
{BCT) may bom ly tam (MBLT) bao gom dudng
kinh trong, ngoal cliia BCT D1, D,, chiéu day canh
S, sO Iwo’ng ‘canh Z, goéc cau tao canh dén & cula

Jhut, ctra day B4, B2, goc bao canh dan @, déu co

anh hwdng khéng nhé dén sy tiép xuc va va dap
clia céc hat rén Ién BCT. Vi vay n6 1a nguyén nhan
¢o ban gép phéan tao ra s mon héng nhanh, dan
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dén giam hiéu qua lam viéc cling nhu tudi tho cta
may bom. '

Cac Nha may tuyén than vung Quéang Ninh (Vang
Danh, Ctra Ong, Hon Gai, Coc Sau,...), hién nay
dang s dung nhiéu loai may bom khac nhau cla
mot sd nwdc: Nga, Australia, Nam Phi,... vao day
chuyén coéng nghé bom tuyén khoang san va thai
duéi quang. Bai bao nay nghién ctru anh huéng cua
03 thong sb két ciu chinh MBLT la géc vao By, goc
ra B, va goc bao canh dan @, dén hiéu qua lam viéc
va tudi tho cla 02 loai may bom dang st dung &
mot s6 nha may tuyén than ving Quang Ninh.

2. Quy dao chuyén déng cua hat ran trong
may bom ly tam

Quy dao chuyén dong cla hat rén trong MBLT
la' mot nhan té co ban tao ra sw tiép xuc, va dap
cla hat rén Ién b&é mat canh dan BCT. Quy dao
chuyen dong cla hat rén phu thugc vao cac thong
s6 hat ran va hinh dang, két cdu cac chi tiét cua
BCT. Néu quT dao hat phu hop voi do cong (bién
dang) canh dan thi khéng c6 sv va cham cua hat
ran lén canh dan BCT va nguoc lai, néu khéng pht
hop thi sé c6 va dap, déng thei gdy mon héng
BCT. Quf dao chuyén dong cla hat rén trong BCT
MBLT cha yéu phu thugc vao 03 théng sé chinh
cta nd, do la khoi Iu=o’ng riéng pn, dwong kinh trung
binh d, va nong do thé tich Cy ctia pha ran.

T két qua nghién cteu [1], [3], phwong trinh
chuyén dong cda hat rén trong BCT MBLT duoc
viét theo hai phwong la:
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» Huéng vong:
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Trong do: wn, Wi, wrh, Wrn, Wyn, Wyn - Twong trng
la tbc do tu'cmg déi, toc doé huo'ng kinh, téc do
hwéng vong cla hat rén va cla nwéc; r - Ban
kinh vj tri cGa hat ran dang xét; o - Téc dd géc cla
banh céng tac; g - Gia tbc trong trudng; 0 - Goc tao
b&i gitra phwong cla trong luc tac dung 1én hat rén
va ban kinh vi tri cGa hat ran trong BCT; k:=(p./p);
k2=(1-k1Cv)/(1-Cv); k3=4Capnl'[3(1'-CV)dhph]; k4=(phfpn);
P, Py Pr - Twong wng la khoi lwgng riéng cla
dong hén hop, cha nwdc va cla hat ran; C, -
Nong dé van tai thé tich cla pha ran; d, - Pudng
kinh trung binh ctia hat ran; ¢, - Hé sb can dong
hoc clia hat ran.

Dé giai hé phwong trinh vi phan (1) va (2), ¢
day lap chwong trinh tinh toan theo phan mém
Turbo Pascal. Két qua nhan dugc tlr chuong
trinh tinh toan nay sé& xay dwng dwoc quy dao
chuyén déng cua hat rén di qua BCT MBLT tir
clra hat dén clra day cla no.

Tl chwong trinh tinh toan nay co thé thay doi
céc théng sbé két-ciu (sb liéu dau vao) ctia may
bom, nhw: dwong kinh clra hat Dy, clra day Do;
chiéu day canh dan (s); sé canh dan (z); chiéu
réng canh dan & cira hat (by), & clva day. (by);
goc vao (B1), goc ra (B2), goc bao canh dan g.,...
sé& c6 dwoc bién dang canh dan BCT khac nhau.

Pé thay rdé dwoc anh hwdng cla cac thdng sb
két ciu cla may bom dén sw tiép xuc va va dap
cla hat rdn |&n bé mat canh dan BCT MBLT, ta
nghién ctru quy dao chuyén déng cha hat ran
trong BCT MBLT dang st dung & mét sb nha
may tuyén than viing Quéng Ninh.

Pé xay dwng quy dao chuyén déng clia hat
rén, ta 4p dung phwong trinh (1) va (2) tinh toan
cho 02 loai may bom dang dung trong day
chuyén céng nghé tuyén & Congity tuyén than
Hon Gai, Ctra Ong va Vang Danh trong truéng
hop thay dbi géc vao B4 goc ra B, va géc bao ¢,
cla canh dan, con cac théng sé khac khéng thay
dbi (xem hinh tir H.1 dén H.6).

DPac diém cua cac may bom nay la déu bom
hén hgp bun than cé cac thanh phan hat ran rat
phirc tap, nhu Fes04,than (chl yéu), da, cat sdi,
bun dat,... ma chang rat khac nhau vé kich thuéec,
khoi lwgng riéng va ndng dé van tai, nhw: thanh
phan Fes0s: d<0,1 mm, dy=6-60 mm,
pn=1080+1550 kg/m®, C,=35+45 %; biin d4t chiém
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khoang 4:7 %. Khoi lwong riéng trung binh cla tat
cad cac thanh phan chat rdn nay vao khoar\g
12001450 kg/m®

Trén c4c hinh tir H.1 dén H.6 mé ta cac quy dao
chuyén déng twong déi ctia hat rén trang BCT cla
02 loai may bom ly tam: METSO-HM250 va
DENVER-ORION 200/150F, khi ta thay ddi goc vao
B4, goc ra B, va goc bao ¢, clia canh dan.

_3. Nhan xét anh hwéng cua céc thong s két
cau chinh den s mon héong MBLT

Quan sat quy dao chuyén déng cta 03 loai
hat ran cé duwdng kinh trung binh khac nhau (dy;,
dhz, dis) tl hinh H.1 dén H.6, chung ta déu nhan
thdy rang khi thay déi goéc ra canh dan B, (tir
hinh H.1 dén hinh H.3: B;=48°, B,=24° 27° va
30°, 9.=35""va tr hinh H.4 dén hinh H.6: B1=45°,
B,=28° 32° va 35°, @.= 38 ), ta thay sw tiép xuc
va va dap cla cac hat ran voi bé mat canh dan &
16i ra 1a khac nhau.

Cu thé 1a khi géc B, tdng dan thi cac hat ran
co xu hwéng tlep xlc, va dap vao'bé& mat canh

dan & 16i ra ciia BCT sém hon va tang 1én ca vé:

sb lwong hat cling nhw cwong do va dap.

Diéu do6 sé lam cho cac canh dan nhanh mon
héng hon va do d6 lam giam hiéu qua lam viéc
va tudi tho clla may bom. Nhw vay, cang ra phia
ngoai canh dan thi goc bao quy dag cua hat ran
(¢r) cang tang lén va téc 'dd cua hat cang icm

H.1. Quy dao twong déi ctia hat rdn trong BCT
may bom METSO-HM250: Q=600 m’/h; H=25
mH,0; n=1475 v/ph; N=75 kW: n4=0,67; Z=5;
B8:=48°, B=24°; C,=40 %; p,=1420 kg/m°; d},;=60
mm; dp2=35 mm; dpz=15 mm
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Géc bao quy dao hat rén ¢y, c6 lién quan chat
ché v&i goc bao canh dan o [2], [4], [5], [6], [8].
Néu géc bao @, 16N, con goc bao ¢ nho thi sé tao
diéu kién cho cac hat ran tiép xuc, va dap lén bé
mat ngoal canh dan tang lén. Do d6, kha nang va
dap clia hat rdn & phia ngoai canh dan cang
manrh hon. Goc vj tri chuyén dong cla hat ran (Bn)
sé glam dan khi ban kinh BCT (r )tang nghia la do
cong quy dao cua hat ran sé tang dan (¢ tang).
Diéu: nay chirng té xu hwéng va dap cua hat rén
vao bé mat canh dén sé tang theo va pham vi canh
dan bj mon héng sé Ién hon.

Goc vao cla quy dao hat ran (Byy) ludn Idn hon
gdc ra (Bn) clia né & phia ngoai BCT, va né phu
thudc vao kétcau canh dan (B, B, va e ) [6], [7],
[8], [9] cung v&i gia tri cua cac thong s6 pr, dp va
C.. Néu céc thong sb nay thay déi thi cac goc Bin,
Bon cling thay dbi theo

H.2. Quy dao tuong déi ctia hat ran trong BCT
méy bom METSO-HM250: Q=600 m’/h; H=25
mH>0; n=1475 v/ph; N=75 kW; n,=0,67; Z=5,
B1=48°, B,=27°; C,=40 %; p,=1420 kg/m°; d,,=60
mm; dp2=35 mm; dpz=15mm

H.3. Quy dao fwong dor clia 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,
B1=48°, B2=30° C,=40 %; p,=1420 kg/m’: d»,;=60
mm; dp2=35 mm; dn3=15 mm

H.4. Quy dao fwong déi cla hat rén trong BCT
may bom DENVER-ORION 200/150F. Quy dao
twong dbi cla hat rén trong BCT may bom
METSO-HM250. Q=600 m’/h; H=25 mH,0;
n=1475 viph; N=75 kW; ny=0,67; Z=5, B:=48°,
B2=24° C,=40 %, p,=1420 kg/m’; dy=60 mm;
dp2=35 mm; dy3=15 mm

H.5. Quy dao twong dbi ctia hat rén trong BCT
may bom DENVER-ORION 200/150F. Q=365
mh; H=18 mH.O; n=1480 viph;, N=110 kW:;
"'hf-O 85; Z=3, B1=45°, B,=32°; C,=45 %, p,=1420
kg/m®; dn1=60 mm; dno=45 mm; dp;=30 mm

H.6. Quy dao tuong dbi clia hat ran trong BCT
may bom DENVER-ORION 200/150F. Q=365
m’/h; H=18 mH,0; n=1480 v/ph; N=110 kW:
Ny= 085 Z=3, B1=45°, Bo=35"; C,=45 %; p,=1420
kg/m dm—60 mm, dh2“45 mm; dh3—30 mm
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Tl cac két qua trén, ta nhan thay ring khi géc
cAutao canh dan & 16i vao B, nhé (45°), cac hat rdn
khi bat dau vao BCT sé dé dang va cham nhanh
vao chan canh dan, déng thoi tao didu kién cho
cac hat khac nhanh chéng chuyén ddng va dap lén
bé mat phia ngoai (dau) canh dan. Trwéong hop
nay twong (rng v&i goc bao qui dao hat (¢,) nhé.
Ngwoc lai, khi géc vao canh dan B;16n hon (48°)
cac hat ran khi bat dau vao BCT thwérng it va cham
vao chan canh dan ma vwot nhanh ra khdi BCT,
nén cling rat it va dap vao dau canh dan. Trwéong
hop nay twong ng véi géc bao qui dao hat (¢y)
I&n hon. Con & 16i ra BCT, g6c B2 ma Ién thi kha
néng va dap cla cac hat ran vao bé mat canh dan
sé tang lén. Mat khac, khi mét trong 3, hodc ca 3
thong sd clha hat rén (ph, dy va C,) ma tang Ién thi
sy tiép xdc va va dap cua n6 vao bé& mat canh din
& phia ngoai canh dan cta BCT ciing sé tang lén.
Nhuw vay, déi véi cac may bom ly tam khi bom hén
hop ran-léng, goc ra canh dan B, cang nhé thi
cang tranh dwoc sy va dap cla pha ran. Tuy
nhién, khi goc B, qua nho thi sy va dap cda cac hat
ran lai dén tr phia mat bung (mat dwéi) cia canh
dan. Mat khac, khi goc B, nho thi kha nang tao ap
suat toan phan bi gidm di va tén that ap suét cla
dong chay qua may sé tang Ién, nhw vay sé lam
gidm hiéu qua lam viéc cla may bom. M6t cach
hop Iy nhét la ta phai tinh toan, lwa chon géc B, sao
cho phu hgp véi quy dao chuyén déng cuta hat ran
trong BCT.

4, Két luan

Hlnh dang, két cau canh din BCT cia MBLT
dwoc cau tao béi 03 thdng sb chinh: B1 B2 va ¢, coO
anh huéng I6n dén qay dao chuyen ddng cla hat
rén trong MBLT. Cac thong so trén la nguyén nhan
chinh gay ra su tiép xGc, va dap cia hat rin Ién
BCT, gay moén héng nhanh chéng cac chi tiét cla
nd, lam giam hiéu qua lam viéc va tudi tho ctia may
bom trong day chuyén cong nghé tuyén & cac nha
may tuyén than, tuyén quang ving Quang Ninh noi
riéng va Viét Nam néi chung. Vi, vay can phai
nghién cu sw anh huédng nay deééo nhirng bién
phap hitu hiéu nhdm nang cao tudi tho va hiéu qua
lam viéc clia n6.0
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SUMMARY

This paper presents the study results of
the effect of three main structural parameters |

of the centrifugal pump (the input angle

the output angle B,, and the angle @. of
. conduction) influence onthe efficiency and
| longevity of the pumps used in some coal
| mine in Quang Ninh. From there, the paper
| give the basic methods to improve t
working performance and age of the pumps.
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