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U - VaI t5c danh nghia cta ddng ch6y trong
tludng 6ng.

VAn t6c danh nghia trong dudng 6ng:
u=Q/A, (4)

V6i Q-Luuluqng.
2.2. Cac cdng th(rc cdn bdng tqrc

_Hinh H.4 minh hoa tsc.vi Ong suat tac d6ng tQn
m6i l6p trong 6ng tr6n chi6u ddi L.

a)

c)

e)

b)

d)

0

H.1 Hjnh dnh tqo l6p theo nghien c(ru th;rc nghi)m cia y.c. Keless,dls [3]: a - Dung dich H2o 0,5 0/6

CMC d vQn t6c 0,064 m/s; b - Dung dich HrO 0,7 % CMC d vQn t6c 0,064 m)s; c - Ouig alcn UrO O,S %
CMC d vQn t6c 0,084 m/s; d - Dung dlch H2O 0,7 o/5 CMC d vQn t6c 0,11 m/s; e-Hai t6'p inAy 4rc; t- ea
lOp th0y latc

. . 1.

b

' :' ': 3'"' i: .

ffi
H.2. CAc dang vQn chuy-dn cia dong chdt long vAn tdi: a - ph6n tan to lhng;

b - Hinh thdnh mot l6p hqt di chuy6n; c - Hinh thenh m6t top hat tinh vd mQt t6p di chiydn @a t6p)
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^"o(f) 
= (P) -'"6,6s.6.6 *

.(ry)."o"os'u"o*P
Trong d6: F,s6 - Trong luc tac dQng l6n l6p di
chuy6n; F.6,6 - Lqq m? set tren met giira lop lo
l0ng va lop di chuy6n; F,6.6 - Luc ma set tren mat
gi0a ldp di chuy6n vd ldp lInh; hbsb - Gi6 tri Ong
su6t truEt tren mAt phan giOi gioa l6p di chuy6n vir
l6p tTnh; S-r"r - Chu vi udt tren met phan gidi gioa
ldp di chuyen vd ldp tinh. Treng lLrc tac d6ng lCn
l6p di chuy6n:

FmbG = pmbgAmb cose.L (2)
Tqi d6y: p.6- kh6i luong rieng hieu dung cia m6t
l6p hqt di chuyen.

tlng su5t truEt trdn mit phAn gidi gioa l6p di
chuy6n vri ldp tinh:

(11)
ffi (r"oS"o *r"dmbSsdmb + PsdUAs6cosg) =

- T -r"oro""o16 + hbgu +r.ssbsmbsb +

+ Prn6g466cosO
Cdng th0c (19) duoc s6p x6p lai:

T s6 S 56 + I s6n.,6 S sdmb + ps6 gA s6 cos 0

( 13)

( 18)

Aso

=[ t,o-)-[F.ooo ). Tmbsbsmbsb - 1261- 
l. L.a ,o .,J 

- 
l. LA ,b .] A.o - t'"'

Tsdmb S sdmb prg gA rn6 cos 0

Amb Amb
Tren co s& cdc th6ng s6 tntly tr,rc giei cac cong

th0c ct6 cl6ng thdi sE tim aluEc dac tinh l6p thiy
lqrc trong que trinh van tai.

5. Ki5t luan

. * Tu c6c k6t qud nghi6n crlu thuc nghi6m,
beng ly luan toan hec, tric gid CIa xay dung duoc
c5c bi6u th0c giai tich th6 hien m6i quan tiq gifra
c6c dAi lugng crla mO hinh H.3 lop thtiy luc, day la
co so v0ng chic khdng dinh riing Cluong 6ng vQn
tAi ddng hai pha rdnldng tdn tai m6 hinh 3 lop thty
luc,.mot lop phan t6n lo lirng phia tr6n, mot l6p hat
di chuyen o gioa va mot l6p hat dung yen dlroi
canh thap c[a duong 6ng.

. - 
+, !6" c6ng.thuc lf luQn chung minh duoc d

tr6n ld co s& d6 xAy dr,rng m6 hinh m6 ph6ng dB
tinh toSn sq v6n tdi hqt r6n vA t6i uu h6a thrly luc
trong van chuydn ddng 2 pha rin-ldng.tr
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(1e)'

1
Tmbso = , Pmt

2
mb lmbsb

AaCtUa - AmbCmbUmb

AaUa - Ambumb

U

Theo s\r tuong quan ct5 ph6t tri6n bdi Doron et
al t1l, he s6 ma s6t cia lop hqt di chuy6n (f.5.5):

fmosu = 0.046 Re o'02 (14)
vdi s6 Reynol cria lop di chuy6n.

Kh6i luong ri6ng hieu dqng cria m6i lop tai m6t
di6m ndo d6 kong ddng chdy duoc coi ld hdng s6,
x6c dinh bdi:

psa =psCso +pr(t-C"o); (15)

pmo = psCmu +p.(l-C,o). (16)

Trong d6: p,, p1 - Kh6i lugng rieng hat rin vd
chat ldng .

4 Quan hC cec dai lugng gila c6c l6pthty lur
Plr6i hqp cac c6ng thOc li6n tr,rc cho hat rin vii

chat l6ng c6ng thric (2, 3), C,ugc:
A"6U"o + AroU.o = A"U" hay

A.6U"6 = A"U" - AruUru (7)
Tu cOng thuc (2) r0t Csg va ket hop c6ng thOc

(17), n6ng d0 th6 tich hat rin cia m6t l6p phan ten
lo ltlng C"6 nhan duqc:

Todn b0 c5c dai luong b6n phii cia c6ng th0c
(18) le ham s6 crla c5c ctai luEng chua bi6t y,5
(chidu ddy lop mUn di chuy6n); y"6(chi6u ddy l6p
min tTnh) vd U,"o ld cec dai luEng phu thudc vao
di6u ki€n hoat dOng. Gidi c5c cOng thr?c (5, 4 1 , 15,
16) tim ra cac chu vi udt tir d6 tinh dLrEc cac dai
luong chua bi6t tren.

Tu cdng thrlc (5), rot theo Gradient ap su6t thay
vao cong thoc (11), thu duEc c6ng thr?c sau:
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(Tidp theo tmng 24)

Ngudi bi6n tQp: V6 Trgng Hing

r0r0r Hgc uA G0ilG IIEHE m6

..'. Tin hieu diu ra cta c6u kh6ng 16 rirng, d{c
biet khi ndng dO khi metan cao hon I %, do luEng
oxy cAn dd duy tri qua trinh d6t chay m6tan giim
n6n cuong dQ ch6y cria khi metan trong b0 cam
bi6n c6 xu huong gidm r5 rCt va d6 la nguyen nhan
d5n d6n tin hiCu ra cia cAu bi gidm. H.6 m6 ta.sH
dnh hudng cta tin hieu do d6i vdi su thay d6i nong
dO khi metan ti 0+ 100 %;

.! DO troi lon: Do bQ cdm bi6n lam vi6c trong
di6u kiOn moi truong thay d6i (nhifl d0, d0 am...),
dac bi6t li gi6 tri nhiQt d0 trong bu6ng cl6t li6n tuc
bi thay d6i theo ry le cria nong d0 khi metan, den
cl6n dien ap ra cia cau khac 0.

Do v?y, d6 c6c dau do loai ndy ldm viec. chinh
xec, nguoi ta phdi thuong xuyen hi6u chuandau
Clo, theo nhd sdn xuat tu 1+3 theng hieu chuan 1

15n. Tuy nhi6n, do di6u kiQn ldm viQc trong hAm.ld
Viet Nam rat khec nghiet nen thudng chi 2 tudn
phdi hi6u chuAn 1 lAn.

3.3. Nguy$n l'i truydn nhiQt
DO d5n nhiet A- crla h6n hEp metan va kh6ng

khi (voi n6ng d0 C,,) duqc tinh bing c6ng thuc:
A,n=C6.A6sa+(1-C6).lo (3)

Trong d6: Acrr+ - D0 dan nhiet cia khi m6tan; )\r -
DO d5n nhi€t cria khdng khi.

Nguy1n U hoat d6. ng: Dlra tr6n dO d5n nhiQt
kh6c nhau gii?a khi mdtan vd kh6ng khi (alo dan
nhiet cta khi metan l6n hon kh6ng khi), theo
ngry6n lf c0a cdu \Mnson, c6c phAn tir cta cAm
bi6n s6 duoc d6t n6ng bang dien 6p cung c6p cho
mach cAu. Trudng hqp kh6ng c6 khi metan di vao
mach cau, cau can beng vd khi d6 di6n 5p ra bing
0, trudng hEp trong kh6ng khi c6 khi m6tan, &
nhiQt d0 lAm viec, khi metan t6c dung ldm gi6 hi
di€n tr& cta phin trl nhqy thay d6i (gia ai dien trd
gidn, khi n6ng ttQ khi .metan tang), gi6 tri dien trd
nay phu thuOc vdo n6ng dQ c0a khi m6tan, ldm
mach cau m6t c6n bdng, khi d6 di4n 6p ra khac 0.
DiQn 6p ra tr6n cAu t! lQ vdi n6ng do khi mCtan.

Loai tlAu Cfo hoat dong theo nguycn lli' nay c6 uu
tti6m co ban la d0 nhay cao, ddi clo rQng vi gi6
thdnh 16, tuy nhi6n c6 nhi6u nhuEc di6m, d6 la bi
inh hudng bdi hoi nudc, khi CO2 trong m6i truong
do; tin hi€u ra nh6, x& lV tin hiQu phrlc tAp; kh6ng
c6 tinh chon lac; tiCu thu neng luqng l6n vd d0 bdn
th5p. Ngodi ra c[ng nhLp cdc d6u do hoat dong tr6n
nguyen tic d6t xfc tac, de dam bao d0 chinh x6c,
cic dAu do -niy phdi thudng xuyen duEc ki6m tra
vd hiQu chudn theo dinh ki,.

4. Ket luan

M6i loai rleu do n6ng itQ khi metan d6u c6 nh0ng
uu, nhugc Oem nnat dinh. Tlm hi6u c5c loai tlSu tto
n2ry ngudi quin l!, vQn hdrnh c6 co sd trong viOc lua
chgn loai diu tlo, t6 ch0c vQn hdnh, bdo tri vd srla

ch0a ch0ng mot cech phu hqp, g6p phdn nang cao
hieu qua lam viec cr3a hQ th6ng, nang cao tu6i thg cria
dAu do, khi chring phdi ldm vi6c trong mdi trudng h5m
ld n6ng, 5m nhu 6 nudc ta.D
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Ngucri, bi6n Gp: Deo Ddc Tqo

SUMMARY

So far, 32 centralized automatic methane
gas monitoring systems has been installed
and operated stably at the 27 underground
coal mines and as planned, many new ones
will come into use in the near future. The
paper refers to the description of the
structure as well as the operating principles
of the methane gas probes. This has been
considered as the fundamental and
necessary knowledge for installing,
operating and maintainance the gas
monitoring systems at the mines.
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SUMMARY

This paper introduces mathematics
method to establish relationship between
hydraulic parameters and solids properties
of three layer hydraulic model in transport
pipetine. The equations were built are
basement ensure the three layer hydraulic
model (a stationary bed at the bottom, a
moving bed above, and a suspension layer
at the top) in transport pipeline wlth two
phases solid-liquid.
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