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QUAN HE GIUA CAC THAM SO LAM VIEC CUA MAY BOM
LY TAM VA DONG HON HOP HAI PHA RAN-LONG VA

ANH HUONG CUA CHUNG BEN HIEU SUAT CUA MAY BOM
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B ién nay, may bom ly tam déng vai tro quan

trong trong viéc van tai déng hon hgp hai
rl pha ran-ldng va dwoc st dung réng rai trong
nhidu nganh céng nghiép. Ching ta thwong gap
cac may bom ly tdm bom & cac mé khai thac
khoang san, cac nha may tuyén than, quéng, bom
cat trong x8y dwng, bom bun trong viéc nao vét
long hé, séng, bén cang... Do diéu kién lam viéc rat
nang né va dong chay khéng 6n dinh nén hiéu suat
va tudi tho clia may bom thap hon so véi khi né
lam viéc trong méi treng nwére sach.

1. Quan hé giira cac tham s6 ciia may bom ly
tdm vé&i cac tham s6 cua dong hén hop hai pha
ran-léng va anh hwéng cia ching dén hiéu
suat ciia may bom

Khi may bom ly tam bom déng hén hop ran-iéng
thi cot ap H va higéu suét n ciia né déu bj giam di so
vOi khi bom nwoc sach [1], [3], [4], [6]. CO sy giam
nay la do tac dong cda hat ran trong dong chay hai
pha. Céac tham sb chinh trong dong chay hai pha rén-
I6ng la: nbng d6 chét ran (c,), khéi lvong riéng clia
hat ran (py) va dwong kinh trung binh clia hat ran (dy).
Theo [3], d§ giam cot ap twong dbi cia may bom
dwoc xac dinh theo biéu thirc:
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Trong do: AH=Hy-H; Hy, H - Cot ap tinh toan va cot
ap lam viéc thuwc t€ clua may bom;

ng =3,65n/Q/H>* I1a tbc d6 quay dic trung cla
may bom; Q - Lwu lvgng lam viéc thire té clia may
bom; Reh dnhn/v - Sb Ray-nén cua dong hén hop
hai pha ran 18ng; pn, ph - Twong tng la khéi lwong
rieng cla nwée sach va cua hat ran; k—H/Ho, Hpla cht
ap clia may bom & hiéu suat cao nhat; Vi, v - Twong
tng la van tbc va dé nhét dong hoc cla dong hén
hop ran-Idng; n - Téc @6 quay ctia may bom.
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Quan hé gira d6 gidm hiéu suét twong déi cla
may bom An/m va cac tham sbé cta dong hai pha
(cv, pn, dn) dwa trén do gidm cot ap twong dbi
(AH/H) cia may bom; An=n-nph.

Ta c6 thé xac dinh cong suét ciia may bom (Ng)
khi bom nwéc sach nhw sau:

Ns=(pn.g.Q.H)=(n.M.0) va (2)

pn-g-(Q+q).(H+h)=(M-My-Mer).00. 3)

Chia phwong trinh (2) cho (3), ta dwgc hiéu suat
toan phan clia bom:

N=Nt-Ntt-Nok- (4)
O day: ny=H/(H+h); Me=G/(Q+G); Na=(M-Mg-Men)/M
- Twong tng |& hiéu suét thuy iwc, hiéu suét the
tich va hiéu suét co khi clia may bom: g- Gia 8o
trong trwo’ng, h,q- Tu*dng ing la ton that cot ap va
tén that Iwu lwong cla may bom; M, My, My -
Twong &ng la md men trén truc quay, mé men ma
sat ctia dia bom, mé men ma sat co hoc (khéng
tinh Md).

Khi may bom bom déng hén hgp ran-léng voi
khéi Iwong riéng la py, thi mdé men trén truc quay
sé thay doi tir M dén My, (Mph - M men trén truc
quay cla may bom khi bom dong hén hop). Néu
chu y t&i ton that ma sat & dia bom (M) va coi tdn
that lvu lwong (q) khi bom nwéc sach va bom
dong hén hop 1a nhw nhau, thi theo phwong trinh
(2) va (3), ta c6 thé viét duoc:

phth(H AH) T]h.Mhh.(O. (5)

pnn-g-(Q+q).(H+h)= =(Mpn-Mg-Mcn-AM).0.  (6)

Chia phwong trinh (5) cho (6) va cht y s dung
cac biéu thirc: nﬂ—H/(H+h) ne=Q/(Q+q), ta dwoc
hiéu suat toan phan ctia may bom khi bom dong
hén hep (Mmn):

ﬁ](Mhh Mg —Mgp _AMd]
H Mhh Mhh

bat nck,hhz[Mhh‘(Md'Mch)!Mhh la hl_éu suét co khi cla
may bom khi bom dong hon hgp ran-léng;

rlhh—r]t!ntt(1_
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AM=(Mp,-M) 1 @6 tang md men trén truc clia may
bom khi bom dong hon hop ran-Iéng. Ta cé:

Mpp — (Mg —M
ﬂck,hh_ﬂck=( nh (Mhdh Ch)j—
M — (Mg —Mqp,) AM
_| M T\Md “Veh) | _ (41—
( M ( nck)M+AM

Trong thyc té, higu suat clia may bom khi bom
nwéc sach la tu’o’ng ddi cao, nhung gia tri (1 N la
nhé. Tl két qua nghién ctru [3], [4], [7] thdy dwoc
sw thay d6i cia md men M Ia rat nhd, vi vay gia tri
AM/(My-M) 1a rat nhé. Gia tri cla (1-ne).[AM/(Mpp-M)]
la nhoé hon (1-ne) hodc [AM/(Myy-M)]. Vi vay, gia tri
(1‘ﬂck).[AM/(Mhh-M)]"“O Do do: MNck,hh=Mck va:

AH Mhh _Md —Mn AMd
Nhh = NNt [1 = —][ = =
H Mhh Mhn
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Do d6 hiéu suat toan phan cla may bom khi
bom dong hén hgp dwoc xac dinh nhw sau:

AH AMg ) -
el 128 5 o - 2Md 7
Nhh nﬂﬂn( H ][nck Mhh]
T phwong trinh (4) va (7), ta co: .
Nhh —[1- AHJ _AMd / (8)
—n [ H N ck M_h- N ck

Tir phuong trinh (5), ta viét dwec:
Mnh =P ingQ(H-AH)/Npp.w
“The phuwong trinh nay vao phuong trinh (2) va
bién ddi, ta nhan dwoc:

AHY M
%2[1 ] Poh
1 H Mhh Pn
Thé phwong trinh nay vao phwong trinh (8), ta
nhan duwoc:
My, = 20h v AMd 9)

' Pn Nhh
Két hgp gidi phwong trinh (8) va (9), ta nhan

duoc:
Nhh _(1_AH][1 AMy/( Phh
L E [ n M+ AMg)]
n H d\Nhh—— o
Cha y t6i biéu thirc: Anm=1-nmm ta sé& co
phwong trinh sau day:

A AH AH
20 284 (-2 ¢/ pn 2hhM+ AMg)]
H H Pn

Phuong trinh (10) néi 1én mbi quan hé ve do
gidam hiéu suat (An) véi do giam cot ap (AH) cua
may bom khi tinh dén mé men ma sat & dia bom

(10)

(AMy) v6&i khéi lwong riéng (pnn) cla dong hdn hop
hai pha ran-léng.

Theo [4], phwong trinh m&é men ma sat & dia
bom khi bom nwéc sach dugce tinh theo cong thirc:

Mgy =%TrK' p nw?R*(2R + 5s) (11)

Trong d6: K’ - Hé sé tdn that ma sat cla dia bom
khi bom nwéc sach; @ - Tde dd goc cla truc quay;
R - Ban kinh ngoai ctia banh cong tac; s - Chiéu
day canh dan & 16i ra.

Theo phuong trinh (11), ta c6 thé viét dwoc
phwong trinh tinh mé men ma sat & dia bom khi
bom dong hén hop ran Iéng la:

Md +AMd = %TI'.K'hhp hhw2R4(2R + 5s)

O day: K'n, - Hé s6 ton that ma sat clia dia bom khi
bom dong hén hop ran léng. Chia phwong trinh
nay cho phwong trinh (11), ta nhan dwoec:
AMy _ KhhPhh _ 4.
My K'[.'f f
Nhan hai vé cta phwong trinh trén véi My/M, ta
sé co:
AMy _ My (Khhp hh _ 1)
M M Kpp,
Bua phuong trinh (11) va gia tri M=p,gQH/(no)
vao phuwong trinh trén va bién ddi, ta nhan duoc:

n

M 5 QH
Mat khac, tir quan hé vé khdi lwong riéng cla
doéng hén hgp vai nwée sach (pn, phn):
Phh=Pn+Cy(Ph—Pn) (13)
Hogcla: Phh _4_c (Ph 4y (14)
Pn Pn
Puwa phwong trinh (1) va (12) vao (10), cé cha y
toi phwong trinh (14), va dat:

2Tn 3.4 :
=———w R (2R +5s): ¢
5 gQH ( )

_1(38,96)"
ki ng

Nhuw vay, phuong trinh tinh toan d6 giam hiéu
suat cia may bom sé la:

- A€ SRy +B R (51 ~1)
n

n A(Knn)

Phwong trinh (16) da thé hién dwgc mbi quan
hé gitra d6 giam hiéu suéat clia may bom v&i cac
tham sb clia dong hén hop hal pha rén-ldng (C,,

Renh, dhy phy Prn) Va cac tham sb lam viéc cla may
bom: (Q, H, s, ng).
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2. Ap dung thuec té

St dung cong thirc (16) dé tinh toan cho 2 may
bom dang st dyung dé bom dong hdn hop chét ran-
I6ng & Cong ty Tuyén than VVang Danh, Cong ty Tuyén
Than Ctra Ong véi cac thong so k§ thuat nhuw & Bang
1. Tai day, theo [3] c6 thé lay K'/K'=1,05, nghia la:

Bang 1. Théng s6 ki thuat ctia méy bom

K=1,05. K'=1,05.1,31.10°, & day: K'=1,31.10% - Hé sb
xac dinh béng thic nghiém. Ta coi chét 1dng 1a nwdc
sach c6 khdi Iwong riéng bang pr=1000 kg/m do
nhét dong hoc bang v=1,13.10° m%s, hiéu suét khi
bom nwéc sach lay theo Bang 1. Dong hén hop chét
ran-1dng c6 cac tham sb tinh toan nhw trong Bang 2.

Ghi cha: Q - Luu !wong, m/h; H - Cét ap, m; N - Céng suat, kW; n - Toc do quay, vg/ph; n - Hiéu suat:
D, - Buong kinh BCT & cira hat, mm; D, - Duong kinh BCT & cidra ddy, mm; Z - S6 canh dén; s - Chiéu
day canh dan, mm; b, - Chiéu réng cénh dan & ctra hat by, mm; b, - Chfeu réng canh dan & ctra day, mm;
Phh - Khéi lrong rreng cla hén hop; dy, - Puong kinh trung binh ctia hat rén; Cy - Néng do thé tich cia hat
ran, %; v - D6 nhét, m'/s;

Két qua tinh & Bang 2 cho hai may bom & ca hai
treong hop vé dong hon hep co tinh chét khac nhau.
Theo day, hiéu suét clia bom khi bom dong hdn hop
chat ran-long déu bj gidm di so voi khi bom nuwéc sach
(khi ny, gidm lam cho An=n-n, tang theo).

3. Két luan

Khi may bom bom dong hén hop chat rén-1éng,
thi hiéu suét, cot ap cta né déu gidm so voi lam
viéc & mdi trudng nwdc sach. Gid tri giam nay phuy
thudc cha yéu vao 3 thong s6: Cy, dn, pn. Tlr day rit
ra: sy giam hiéu suét cla cac may bom khi bom
dong hén hop hai pha ran- Iong la do sy tang ton
that ma sat cla dia bom va tén that thuy lwc cla
dong chay hai pha rén- Iong khi di qua may bom.
Dé lam téng hiéu suat clia may bom khi bom dong
hén hop hai pha rin-16ng, can thiét phai lam ting
d6 nhan béng ciia dia banh cong tac va cac chi tiét
clia may bom c6 déng chay di qua; ddng thoi thay
d6i cac théng sb6 két ciu clia may bom phu hop véi
mdi triréng lam viéc cla né.0
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Ngwoi bién tap: Pao Pic Tao

SUMMARY

The paper presents the relationship between
the working parameters of centrifugal pumps
and the parameters of two-phase flow mixture

of solid-liquid, and determine their impact on
the performance of the pump work. From here
apply research results to specific calculations
for a number of pumps are being used at the
mines.




