CO KHi VA CO BIEN MO

PHUONG PHAP KHAI THAC VA VAN TAI
CHAT RAN DUOI NUGC
BANG DONG HON HOP BA PHA RAN-LONG-KHI

da ap dung nhidu phwong phap khac nhau,

nhu: st dung hé théng thiét bj may bom ly
tam bom dong 2 pha ran-léng & cac mo va cac
nha may tuyén than, tuyén quang; hé thdng van
chuyén xi méng bang khi nén & cac nha may xi
mang,... Nhwng phwong phap khai thac va van tai
chat rén dwéi nuéc bang dong hén hop 3 pha
rén-léng-khi (con goi la hé thong thiét bi bom
dong 3 pha) da va dang dwoc st dung dé khai
thac va van chuyén khoang san & day bién; khai
thac cat, séi dwdi nwéc trong xay dwng; nao vét
ldbng moong & cac mé,...

1T rong khai thac va van tai chat rdn, nguoi ta

Ap dung phwong phép néu trén sé& cho-hiéu .

qua tét va gia thanh ré hon so v&i cac phuong
phap khac. Dac diém cla hé théng thiét bj bom
nay chinh 1a van chuyén chét rdn bing dong hon
hop 3 pha: khi-rén-ldng. O day, van dé& quan
trong dat ra la can phai xac dinh ty 1& cac thanh
phéan trong hén hgp 3 pha néi trén hop ly dé sao
cho phwong phap dat hiéu qua cao.nhat. Vi vay
viéc nghién ctru tinh toan ty & chat khi (hé sé cap
khi) sao cho phu hgp véi lwgng hat ran cing
duwgc van chuyén trong dong hon hop 3 pha.
Ngoai ra phucrng phap nay cung cho ta tinh duwgc
dwong kinh tdi wu cda éng dan vf*’hleu suét cao
nhat clia hé thong thiét bi bom déng 3 pha ran-
I6ng-khi.

1. Xac dinh lwu Iwomg khi nén hop ly va hiéu
suét caa hé théng thiét bj bom dong 3 pha

Xuét phét tir can béng cong suét clia dong chay
& phan trén va dwéi 6ng, dbng thai chu y téi anh
hwéng clia ma sat gitka dong chdy véi éng dan va
tac dung trwot gitra cac hat rén véi chéat long dé
tinh toan lwgng khi nén yéu cau cho viéc bom chét
rén dilén (H.1).
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Dé don gian trong qua trinh nghién ctru va tinh
toan, cé thé bé qua:

> Tbn that ap suét do strc can & miéng hat vao
phia dwéi va chd ubn cong phan trén khi dong
chay ra khéi éng-dan;

» Bong nang-cla_dong chay & migng hit vao
ong dan phia duéi; -

> Phén dong nang cla khi & clra ra trén 6ng day,

> Tén that do anh hu’0’ng trvot va ma sat cla
riéng chét khi;

> Trong pham vi chiéu cao tur Jnat nuode dé

miéng ong xa h (hinh H 1), bd qua sw tham gla cla.

chat khi.

Khi do ndng do ’the tich hat'ran (y ‘trén 6ng (Cho)
va dwéi bng (Cp ) Ia nhw nhau, nghla la:

Cho=Chu ’ (1)

. Khi xac-dinh ty sb ap suét pE/pa trong buong

‘tron; bo qua ma sét, theo [1] ta V|et dufcrc j

Pe 1+919H Te

o @)
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Trong d6: pe, pa - Ap suét cia dong hén'hop 3 pha

¢ trong budng tron va ap suét khi quyen pn - khéi

Iuong riéng cua nuoc; g - Gia téc trong trwdng; H -
Chiéu sau doan éng ngap duwdi nuéc; Te - DO ngap
sau cla budng trén (hinh H.1).

Phuo’ng trinh can bang cong suét cla dong hén

hop & phia trén'va duéi ong la:

Nu+Nt=Ng (\’?)
Trong d&: Ny, Nyva No -Twong tng la céng suat
dang nhiét, cdng.; suat & dwdi Ong va trén ong. .

Cong suat dwdi 6ng duoc tinh nhw sau [2]

N, = (th+an)(pa+gT APy ][AF’S”} (15
P, S 3

Trong do: Qy, Qn - Lwu lwgng cha phardn va pha
nwéc; p, - Khdi lwgng riéng cla hat rédn; Apgy,
Apsu - Tuwong (hng la ton that 4p suat do ma sat
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ctia dong hdén hop & phan dudi dng va tbn that ap
suéat do sy trwot gilra cac pha. Tai day, tén that ap
suét riéng do ma sat cua phan dwéi dng sé la:
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Trong do: dy - Du’o’ng kinh trung binh clia hat ran;
C., - Hé sb strc can cla hat rén; f - Hé sb hinh dang
chahat. = ¢

Cong suat dang nhigt NT, bang

paQ Ian :
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Asy _

bn !, wDEC,

(7)

P 1b0 pRO
an +rQ =g g Tt he—=
o=l )[pn 0 (T, #h)+ =
Trong de: Vib,0.- Van tbc trung binh cta dong hén

hcrp 0’ phan tren ong, ApRo, Apso - Ton that ap
suat clia dong'hdn ho'p & phan trén éng va tén that

" . ap suét do sy truigt clia cac pha.
Toén thét ap suét riéng do ma sat & phan éng

P L h]
H -1l -5+—|C
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Thay cac phuong trinh tir (4) dén (10) .vao
phwong trinh (3). Sau nhirng phép bién ddi can
gH -

APso -
Pn

, Nm/kg.

, Nm/kg.

Trong d6: A, - Hé s ma sat cua 6ng dan; Dg -
Buong kinh trong ctia 6ng dan; C, - Nong do hat
ran trong déng hén hop, %

Tbn that ap suét rieng do ma sat truot & phan
dwdi duong 6ng dan co thé xac dinh theo cong
thirc sau day:

(6)

w5
Trong d6: Qx - Lwu lwong clia chét khi trén éng dan.
Néu bd qua tdn that ma sat cia dng dén khi,
tinh tr may nén khi dén noi nap khi (budng hén
hop - hinh H.1), thi céng suat & phan éng dan
phia trén Ng sé .dwgc tinh theo cong thirc sau

(21, [3:

Aps,o} " ®)
Pn
dan nay sé la:
fif, . 2
Apgo [TE hj 8Ly | Qy
O =gH| -E+— |— | = |  Nm/kg; (9
o D \H HJegDi|C 943)

va tdrethat ap suét rieng do ma sat trugt bang:

(10)

thiét , ta s& nhan dugc hé sbé ty 1& khi nén (hé sb
cép khi) la:

“ &___ : |
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4Q Dy aCy \ e
Pé co thé khao sat so sanh gitra cac hé théng
é’uet bi van tai dong 3 pha khac nhau can st dung

thém ty s6 vé do cao clia hé théng éng dan, duoc
biéu thi qua hé sb a:

Y a=Te/(Tet+h)= (TEIH)/[(TE/h)+(h/H)] (12)
Day la mét dai Iwo'ng rét quan trong (ciing nhuw

hé sb dbng dang) dé so sanh gitra cac hé théng
thlet bi, _yan chuyén dong 3 pha v&i nhau.

s 1-

Q8" o
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Héng s6 Froude-Zahl cla thiét bi 3 pha rén-
I6ng-khi dwore viét [3]:

Fo=(vi) /g (Te+h)], (19
Trong d6: vi- Van toc trung binh cba hon hop 3
pha ran-léng-khi.

Con hang sé Ole dwoc biéu thi nhu sau:

Eu=Ap/lpw- (Vo) 1=(p 0 Tel oo (o) T =

=(g.Te)/(vw)“. (14)
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Trong do: py- Khdi Ivgng riéng trung binh cia hén

hop ran-1dng-khi. Tlr day ta nhan dworc tich sb cla

hai hdng sb néu trén:
Eu.F=[(9-Tel(ve) 1. [(veo) /9. (Te+h)]=

Ta c6 thé thay hé sb o c6 anh hwéng rat co ban
dén céc théng sb clia hé thdng thiét bi 3 pha trong
viéc nghién ctru md hinh cta né nhé gia tri o nav.
Tl phuong trinh (11) sau khi bién ddi, ta nhan

=Te/(Te+h)=a. (15)  dwoc biéu thire nhu sau:
1 1{&_1}0“ BLQE% 1 1-TTE/H 8, (Q,Y i
P2 U | - i ) (16) 2
o -G [qe20H Te o H n’gD? { C, L3
, H
hiéu sudt n cla hé théng thiét bi bor dong 3 pha
4 réan-long-khi.
Bot khi 2. Ap dung dé tinh toan cho hé théng thiét bi
bom déng ba pha ran-léng-khi
= Dé bom quang mang gan ¢ day bién, s dung
hé théng thiét bi bom 3 pha (hinh H.1), ta c6 cac so
liéu nhw sau: lvu lwong ‘hat rdn Q,=0,0446 m?s;
777 chiéu sau dwéi muc nwdc bién H=5000 m; khbi
,/, ook lwong riéng clia nuwéce bién p,=1008 kg/m3; khoi
%4 : lvong riéng cGa hat ran ph‘2600 kg/m? hé s6 ma
j * sat cua ong‘dan 2=0;02; hé sé hinh dang cua hat
; P rén f=1; hé sb strc can cua hat ran C,,=0,4; nong do
/ i van ta| hat ;,rdn C,=5 %; ap suat khi quyén:
4 P,=98100.
4 v
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H.1. So dé hé théng thiét bj bom ba pha khai
théc quang duéi nwéc. 1 - Ong dén dudi: 2 -
Buéng trén hén hop; 3 - Ong dan khi nén; 4 -
May nén khi; 5 - Ong dén trén

Cho céng suat hat (Ny) d& bom dwoc chét ran,
ta nhan duoc:

Ni=pn-gH.[(pr/pn)-1].Qn+pn-gh.Qn . (17)

Tir day, chung co thé tinh dwgc dai lwong hiéu
suéat thay khi n cGia hé théng thiét bi bom 3 pha
twong tng véi trwérng hop khi hiéu suét cia may
nén khi hoat déng tai ché dd ddng nhiét nrx, theo
cbéng thirc nhw sau:

N C, pgH pﬂ(“%)'1
— Ny - Y PAgnp
=_H = oL 18
n N, Ntk 1-C, p, P Pe N (18)
Yk
Po

T cac phwong trinh trén, ching ta cé thé tinh
dwoc lwong khi yéu cau Qk (tinh tir hé sb ) va
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H.2. D6 thixéc dinh cac théng sé lam.viéc -
hop Iy cta hé thong bom ba pha - i3

Trén hinh H.2 1a cac két qua tinh cho céac gia tri
khac nhau ciia dwéng kinh éng dan Dg, con hiéu
suét dwoc tinh theo phwong trinh (18). N6 da chi
ra gia tri hiéu suat cuc dai nhan dwoc & gia tri
dwong kinh éng dan téi wu Dg, 1.
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Phia bén trai cta gia tri hiéu suit cyc dai
(Nmax) thi hiéu suat gidam dan do ma sat éng tang
lén vi dwong kinh 6ng dan nho lai.

Phia bén phai clia Nmax, hiéu suét ciing giam di
la do anh -hwo’ng clia sy truwot vé toc dd, nghia la
do chénh léch toc do glwa pha ran va pha Iong
(nwac) tang Ién.

ty do cla nhirng quy luat bién dbi trén day la
do riguyén nhan chd yéu sau day tai day co sv
tang Ién cua Iu’o’ng khi yéu cau QK (do la hé sb
cép khi i trén do thi hrnh H.2) cho thiét bi bom
dong 3 pha.

Nghia la'trén thwc te wng vGi diém co hiéu suat
cwe dal sé co, gla tri cuc tiéu cla he so cap khi

yéu cau WK min-
: Tieong ung véi cac sb lieu da dwa vao tinh
toan cho hé théng thiét bi bom ba pha-nay, ching
ta c6.thé nhan au’o'c me—530 mm, Nmax=28,6 %;

\\I-’Kmln_‘ls .
3. Ket ludn o

T nhwng ket qua nghlen clru trén day, ching
t6i rat ra mot sé két. ludn sau:

» Phuong phap tinh toan hé théng thiét bi bom |

'v&i dong 3 pha ran-léng-khi & trén co thé cho phep
Iwa chon dwo‘c dworng kinh éng dan phu hop dé
khai thac va van chuyen khoang san ran & sau
duéi nwée;

» Hiéu suat thiét bi bom dong 3 pha rén-léng-
khi dat gla tri I1&n nhéat khi hé so cap khi 1a nho
nhét. Vi vay, dé dat hiéu suét cao nhat can t6i wu
hoa hé so cap khi.O
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SUMMARY

This paper introduces the method of |
calculating the gas ratio in accordance with |
. the amount of solid particles transported
 together in a solid-liquid-gas mixture of 3
' phases.

this method also
diameter of the

In addition,
. calculates the optimal

B pipeline and the highest efficiency of the |

. three-phase flow pump system.
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