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van tai dong hén hop hai pha ran- -léng va

dwgc str dung rét rong rai & nhidu linh vuc
cdng nghiép. Chung ta  thuong gap cac bom ly tam
bom dong hon hop rén-léng & cac mé khai thac
khoang san ran; cac nha may tuyén than, quang;
"bom cat trong xay dung; bom bun trong viéc nao
vét Iong hé, song, bén cang,... Do dleu kién lam
* viéc rat nang ne va dong chay khéng n dinh nén
hiéu suét va tudi tho ciia bom ly t&m thap hon
nhiéu so véi khi no lam viéc trong méi trwrng nuwdre
sach. Mot trong cac yéu tb gay anh hu’ong I&n dén
théng sb lam viéc cua bom la pha ran trong dong
hén hop. Vi vay, can phai nghién-clru sy anh
hwéng clha n6 den cot ap clia bom ly'tdm khi bom
dong hén hop ran-léng dé co nhirng bién phap lam
tang hiéu qua lam viéc ctia no.

) omly tam dong vai tro chinh trong hé théng
l“

1. Déong hén hep hai pha ran-16ng di qua
bom ly tam trong day chuyén céng nghé tuyén
& cac nha may tuyén than vung Quang Ninh

Dong hén hgp 2 pha ran-ldng & cac nha may
tuyén than viing Quang Ninh c6 moét sbé dic tinh
nhuw sau:

» Dbi v&i bom huyen phu: pha rdn 1a Fez0;va
pha nwéc. Pha ran Fezo3 thwéng cé khéi lwong
.riéng p,=4300+4700 kg/m* c& hat co dwong kinh
trung binh d=<0,1 mm va ndng do thé tich
Cv=30+40 %, con pha long la nwéc:
. > Db voi bom bun than: pha rén 1a cac thanh
phan hat rén (than, da, cat, séi,...) va pha nuéc.
Pha ran c6 nhidu thanh phan hat ran co cac tinh
chét rdt khac nhau, nhung cha yéu la than da.
Than da thwong cé khéi lweng riéng p=1020+1100
kg/m c& hat cé dwdng kinh trung binh d,<65 mm
vandng do thé tich Cv=30+40 %. Ngoai ra con c6
I&n cac thanh phan hat rin khac, nhu: da, cat, séi.
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Dong hén hop hai pha rén-ldng rat phirc tap noi
trén di qua hé thong bom & cac nha may tuyén gay
anh huong rét Ion dén hiéu qua lam viéc va tuoi
tho cla chung. Cac thdng sO lam viéc chinh cta
bom ly tAm bao gom Iy lrgng Q (m m>/s), cot ap H
(mH_0), hiéu suét n (%) va cong suat N (kW).

Quan hé gitra cac tham sb cua pha ran trong
dong hén hgp rén-léng va cac théng sé lam viéc
cta bom ly tdm co lién hé chat ché véi nhau.

2. Anh hwéng caa dong hén hop rédn-léng
dén cot ap ciia bom ly tam ly tam

. Tén that cot ap toan phan cla dong hén hop
ran-léng di qua bom ly tdm duwoc xac dinh bang
téng céc tén that cot ap nhu sau:

Z(AH)= (AH|+AHhh+AH) (1)
Trong dd: AH,- Tén that cot ap cla pha I6ng; AHy, -
Toén that cot ap cua dong hén hop ran- long do sy
tuong tac 1an nhau clGa cac phan tir chét iong va
chét rén; AH, - Ton that cot 4p ctia pha ran can thiét
dé duy tri hat ran lo Itrng trong dong chay.

Theo [3], [4], gia tri ctia AH, c6 thé nhan duoc tir
biéu thirc dudi day;

P9 AH,—AP|—avD” "l,q (2)

Trong do: p - Khéi lwong neng clia chét Iong g -
Gia tdc trong truong; AP, - Ton that ap suét toan
phan cla pha 1éng; o, - Hé sé thuc nghiém, xac
dinh cho pha léng; v - Van tbe hwong kinh cia
dong chay; Dy - Tham sé dac trung vé kich thuéc
clia mang dan dong chay trong banh cong tac bom
ly tam; w; - D6 nhét dong lwe hoc cla chat Idng; t -
Chi s mi, dwgc xac dinh bang thwc nghiém.

Mot cach twong tw, gid tri cla AHy, co thé
nhan dwoc tir biéu thire sau day:

PLI(AH; + AHp)=( AP+ APy,)=

= VD, wy o (3)
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Trong do: AP+APy, - Twong (ing la tén that ap suét
cua pha long va cua dong hén hop do sw twong
tac 1an nhau clia cac phan t&r chat Idng va chét ran;
dnn - Hé s6 dbi voi dong hdn hop; pnn, prn - Twong
(rng 1a dd nhét va khéi lvong riéng clia dong hén
hop rén-léng. ]

Khéi long riéng clia dong hdn hop cé thé nhan
dwoc tir biéu thire:

fn =A+Cy(p -p) (4)
Trong d6: Cy - Néng d6 thé tich clia pha ran; p; - Khoi
lweng riéng cla hat rén

Chia phwong trinh (3) cho (2), ta nhan duwoc:

AR +AH,, _ oy, [Eh_h JM {m jm =" {rhh JH (5)
AH o \ 1y A h

hoéc la:

t-1
AHhh = o pt Be | -1 (6)
AH, n

Trong dé: p, a - Twong &ng la dd nhét va hé sé
twong dbi, phan anh sy thay déi ciu truc hdn
loan ctia dong hdn hgp do sy ¢c6 mat cla hat ran
tao ra, chung dwoc xac dinh bang thyc nghiém
[31, [41, [5]. o _

Ta co thé viét dwgc ton that cdt ap cda chat long
¢ trong bom ly tam khi bom nwéc sach nhw sau:

AH, =H, {1-1] =k.H (7)
Hy
Trong do: k - Hé sé thuc nghiém; H, -
dong chét 16ng qua bom.
Thé phwong trinh (7) vao (6), ta duoc:

AH,, = k.H,.[a o (%J ] -1}. (8)

Theo [3], d6i v&i dong chay rdi, gia tri “t” thay d6i
trong khoang t=1,75+1,85. Tuy nhién & phwong
trinh (8) c6 thé lay t=2 v&i dong chay réi co sbé Ray
nél (Re) cao.

Ap dung phwong trinh trén dé tinh toan trong
pham vi ndng d6 hat rén la: Cv;s40 %. Thong
thwo’ng bom ly tdm & cac nha may ’tuyen than bom
v&i ndng d6 hat rdn Cy=30+40 %. Néu lay a=1, t=2,
thi phwong trinh (8) tré thanh:

AH, = k.H,.[(%] A -1]. (9)

Tén that cot ap AH; la dé duy tri hat rén lo Iteng,
chéng lai trong lwc va lwc ly tam va rat kho xac dinh
[3], [4]. C6 thé duy tri hat rdn lo Irng trong dong
chay theo 2 phwong phap: Thir nhat la tao ra dong
chay réi va tht hai la tao ra sw phan tan hat ran
trong dong chady. Nhw vay, cong suét tiéu hao cho

Cot ap cla
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dong chay trong bom ly tam cé thé xac dinh nhw
sau [3]:

N=[kV(pr-p1)-’.Vanl=[(k/2)V(pr- pIN°Da.vgr]. (10)
Trong dé: V, - Thé tich clia pha rén trong mang dan
bom ly tam; n - Tdéc dd quay cla bom Iy tam; D, -
Puwong kinh ngoai cia banh cong tac; g' - Gia téc
ly tm cua dong chay; vg, - Téc dd gioi han clia
dong chay trong trwdng gia toc ly tam (& téc do
nay, hat ran lo Itrng va cé xu hwung Eang dong).

Tén thét cot ap AH, cla pha rén (de duy tri lo”

ICrng) trong mang dan dong chay c6-thé xac dinh
theo biéu thirc [3]:

AH=N/(AL.v.g.p))=

=[kvr(pr-pw)nzDzvgn]/(zAL.v.g.po (11)
Trong do: v - Véan toc hwdng kinh clia dong chay di
qua bom ly tam; A - Dién tich mat cat mang dan
dong chay; A.L - Thé tich cGa dong hén hep ran-
léng di qua bom ly tam; L - Chiéu dai mang dan
dong chay di qua.

Phwong irinh trén c6 thé don gian hoa theo 3
nhom sau day:

Y=gH/u**gH/(n°D7%); (12)
o=(v/u); (13)
ns_nQ'fle(gH )3,"4 (14)

Trong do: ¥ - Hé so' cot ap cia bom ly tam; ¢ - Hé
sO Iwu lvgng; ng - Toc A quay dac trung cia bom;

u - Téc do vong clia banh cong téc; Q -Luu lwong

dinh murc cua bom ly tam:

DPuwa hé s6 lwu lwgng ¢ tr phwong trinh (13) vao
phwong trinh (11), ta nhan dwec ton that cot ap
clia dong chay qua bom ly tdm béng:

k.CV.[(phhf’ P )H - 1}

ge

Nhuw vay, tén that cot ap twong déi (hé so ton

that cot ap Aw) 1& nang lwong yéu cau dé duy tri

hat ran lo Itrng, dwgc xac dinh nhw sau: chia
phwong trinh (15)) cho (12), ta nhan dwgc:

AH =

r

3 1-1
- AH, _ k.CV.[(phh/ P|) -1].Vgh. | (16)
H, ¢.n.D,
Trong d6: k' - Hé sb thuc nghigm.

Tir day, co thé tinh dugc ton that cot ap tvong
ddi toan phan cla dong hén hop hai pha ran-léng

nhw sau: 3
< t-1
6, =20k _ AR, +AR a.uz't.[%J |+
Hl HI P :
. (17)
KLy (Pl p) " 1]V,

d.y.n.D,
Néu cho t=2, a=1 va st dung phwong trinh (9),
ta viet duwoc:

(15)

i



Phwong trinh (20) cho ta xac dinh hé s6 ton théat
c6t ap toan phan clla bom ly tdm khi bom dong hén
hop hai pha ran-léng.

KHOA HOC VA CONG NGHE M0

o h]_qﬁ-cv-[(m ()1

¢.y.n.D,

- pr LK-Cy. vgh Gia tri clia Ay cling c6 thé xac dinh dwoc theo
g E tbw n. D (18)  céng thic sau day [8]: "
2 = = H = H
Néu biéu di ién toc dd gi¢i hantheo trudng gia KH—%. (21)
|

tdc ly tam: g'=(n’D,/2), thi theo [3] ta co:

% 2dD,. [(ﬂm /9)'1]
vgh =1.
3.G,
Trong do d, - Puéng kinh hat rén; Cq4 - Hé sé kéo
cla hat ran, xac dinh bang thwe nghiém.
Thé phwong trinh (19) vao phuwong trinh (18) va
cho Cy=const, ta dwoc:
1” (20)

(9_1J[k+kj i{&_
P ov J\D,\ p

Béng 1. Théng sb ky thuat cia bom ly tdm

3. ’'ng dung tinh toan cho cac bom ly tam &
nha may tuyén than viing Quang Ninh

St dung cong thirc (20) dé tinh toan cho 2 bom
ly tam dang dwoc st dung d& bom déng hén hop
chét rén-16ng & Cong ty than Vang Danh va Céng
ty than H&ng Gai, ching c6 cac théng sbé ky thuat
nhw trinh bay trén Bang 1. Khi tinh toan theo céng
thire (20), ta coi chét 16ng 1a nwéc sach, c6 khoi
lwong riéng bang: p=1000 kg/mS, con dong hén
hop chét rén-léng co6 cac tham sb nhw Bang 2.

(19)

ke

<

Lwu Cot | Cong | Técdd | Hiéu | Puongkinh | Sb [Chiéu day| Chiéu rong
Loai bom | lwong, ap, suat, quay, n | suat |banh céng tac,| canh |canh dan,| canh dan,
Q (m%h) |H (m)| N W) | (va/ph) | n | Dy/D;(mm) |da&n,Z| s (mm) | bib, (mm)
X280 280 72 132 1450 0,68 140/415 3 24 62/62
IMesco 424 365 18 110 1480 0,72 175/400 3 20 _140/140
Bang 2. Tinh chét clia dong hén hop'rdn-Iéng va két qua tinh toén
Bom Khéi lwong rieng | Pwong kinh trung binh | Néng dé thé tich Két qua tinh
ly tam hat rén p; (kg/m®) “ hat ran, d. (mm) pha ran Cy (%) toan Ay
Mesco 424 1030 “ : 55 40 0,24
X280 4350 0,06 39 0,21

Két qua tinh toan & Bang 2 vé gia tri cGa Ay cho
ca hai loai bom ly tam déu cho ta thay, cot ap cla
bom khi bom déng hén hop chét ran-1éng déu bi
gidm di so v&i khi bom nwéc sach.

4. Két luan

» Tbn that cot ap ctia bom ly tam bom dong
hén hop hai pha ran-léng ty Ié thuan véi cac tham
$6 clia dong hén hop ran-Idng: d6 nhét, ndng do,
khéi lwong rieng, dwong kinh va tbc do g|0f| han.
Viéc xac dinh chinh xac cac gia tri nay la rat kho
*khan, nén co thé lay gla frj trung binh.

- » Do giam cdt ap cltia bom ly tam ly tam khi bom
hon hop ran- Iong S0 VOI bo’m nuwéc sach sé tang
&n khi tinh chét coa pha ran (p;, d,va Cy)ting.0
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Quéc du kién sé& tang hon nira cing véi nhu cau
8n dinh & chau Au va & My sé tang khoang 1,8 %.

Dw kién trong nam 2018, san lwgng chi tinh
khiét cua the giGi sé tang 1,6 %, 1én 11,77 triéu
tan, chi yeu la do sw tang trwdng san xuét &
Trung Quéc.

Dwa trén ngudn tin dugc cac nwée thanh vién
cung cap, ILZSG dwa ra dy bao rang nguon
cung trén thj treong chi vao nam 2017 sé thiéu
hut. Nhu cau chi tinh Iuyen toan cau cé thé vuot
qgua cung 125 nghin tdn va nhw vay - Trong ndm
2018, ILZSG duw bao lwgng chi tham hut trén thi
trudng sé vao khoang 45 nghin tan.

(Nguén MetalTorg.Ru. 11/2017)

10. Tap doan Trevali (Canada) cho rang gia
kém sé ting cao trong vong hai nam t&i

Téap doan khai thac va tinh luyén kém Trevali
cua Canada vira dua ra dw bao rang gia kém sé
tiép tuc gia tang it nhét trong 2 nam t&i va vi vay
ma cac Tap doan khai thac kém cua Canada,
Peru va Chau Phi dang xem xét gia tdng san
lwong. Ong Mark Cruse, Chu tich kiém Giam dbc
didu hanh cta Trevali trong cudc hop tong két
cong tac Quy I cGa Tap doan nay noi: "Chung toi
cho rang gia k&m kim loai sé van gitr & mic cao
trong nam nay”. Con theo Ong Steve Stakiva, pho
chu tich cta Trevali, phy trach mang Quan hé dau
tw v&i Tap doan, cling cho biét la mot sb chuyén
gia dy doan gia trung binh cla kém vao nam
2018 sé& & mue 1,76 USD cho méi pound (3.880
USD cho méi tan).

Trong quy Il n&m nay, Trevali da dat san
lwong khai thac 552.385 tan va tinh luyén duoc
567.552 tAn kém, so vo&i 397.864 tan khai thac
va 402.039 tan kém tinh luyén, so v&i quy cung
ky nam ngoai. Doanh thu cta Tap doan tir hoat
dong khai thac mé da dat ky luc 28,4 trieu USD
trong ky béo cdo, so vdi 8,1 triéu USD trong quy
IIl nam 2016 (tdng +250 %). Ngoai ra, Tap doan
con bé ra 7,8 trieu USD dé mua lai mé kém
Rosh Pinah va Perkoa & chau Phi cia Glencore.
Trong quy Il nd&m 2016, Igi nhuén rong cua
Trevali chi la 1,8 triéu USD.

Trong quy Ill vira qua, Coéng ty Rosh Pinah &
Namibia da san xuat dwoc 8 triéu pound kém va
1,3 triéu pound chi. Con Perkoa ¢ Burkina Faso
da san xuat dwgc 15,1 triéu pound kém trong
thang vtra qua k& ttr khi mua lai mé. M6 Caribou
ndm & Bang New Brunswick cha Canada da
tang san lwgng va trong Quy Ill cho san lwgng
20,8 triéu pound kém, 7.3 triéu pound chi va
220.012 ounce bac. Trong Quy lll, Tap doan da
ban dwoc tat ca 20,6 triéu pound kém, 7,8 triéu

pound chi va 231.438 triéu ounces bac. Doanh
thu dat 43,7 trieu USD v&i gia ban trung binh
1,40 USD/pound kém, 1,08 USD/pound chi va bac
& morc 17,09 USD/ounce.

Ciing trong Quy lll, M& Santander & Peru da
dat dwoc san lwong 14,6 triéu pound kém, 3,9
triéu pound chi va 194.214 nghin ounce bac, dat
doanh thu la 27,9 triéu USD vé&i mirc gia trung
binh ban dwoc 1a 1,40 USD/pound dbi v&i kém,
1,08 USD/pound déi v&i chi va 17,25 USD/ounce
déi voi bac. Cong ty nay cung da dwa ra quyét
dinh m& rong dw an vao cubi nam 2018, tuy nhién
ho hién dang phai vat I6n v&i cong tac thao kho
nwéc cho mé.0

(Ngubn MetalTorg.Ru. 11/2017)
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SUMMARY

This paper presents the study of influence |
. of two-phase solid-liquid flow on the |
. pressure of centrifugal pumps used in the |
| coal processing plants in the Quang Ninh. |

When the centrifugal pump is working, the |
solid phase often changes in the parameters

. of the solid particle components, thus greatly

~ affecting on the working parameters of the
pump, one of it is pressure. The results of
the study much be used to improvmemt of
using the pump.
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