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H.2. DAu do mebn voi bO phen xu t:i

3. Nguy6n l! tim viQc cria ciic dAu cto

CAc d6u do n6ng dd khi m6tan thuong lirm vidc
theo ngL,yen lyi,dua tr6n tinh chdt vat ly dac trung
ctla n6:

* Dua vao hinh thir vd chi6u cao cia nggn l0a
khi khi mdtan ch6y;

.:. NIOo d6 khrlc xa, giao thoa enh seng trong
kh6ng khi c6 ch&a hdm luong m6tan kh5c nhau;

Theo. d6 ngudi ta ch6 tao cec loai sau:
* DOt xrlc t6c;
t Dua viro slr khac nhau v6 d6 d5n nhi€t cia

metan va khdng khi;
.! Dua vdo m0c d0 b0c xa tia h6ng ngoqi cta

khi metan;
* Dua vao sg kh6c nhau vd t6c tt6 truy6n 6m

thanh trong khdng khiva khi metan;
.l Ph6ng xa;

,.,t .l B6n dan
Ngay nay nguoi ta thuong su dung cAc dAu do

,: hoat dong tren nguyen ly giao thoa, khric xa 6nh
..r seng (quang hoc), d6t x(c tac va truydn nhi6t.

',. S.t. Nguy'n li giao thoa, khtc xa 1nh sing
(quang hoc)

it He s6 kh[c xa 6nh s6ng trong h6n hop khdng
' khi c6 cht?a metan duoc xec dinh theo c6ng thocr:

100-c c ...n- np - 
1oo 

+ncH4'1oo (1)

r:l Trong d6: no - HQ s6 khric xa 6nh s5ng trong kh6ng
:i: khi, v6i s6ng c6 budc s6ng 589 pm thi
',.i nr=1,6662rU; trong khi metan, np=1 ,000442; n6na -
,rll He sO kh0c xa anh sSng trong khi metan;:l' Khi d6 ndng d6 khi m6tan s6 duEc tinh bing
',i. c6ng thuc:

n -n^c-100. P . (2)
.,r, n"to-no
',: Nguy)n $' ldm vi6c: Tia sang tir ngu6n sdng di
.,, qua guong song phing tach ldm 2 tia, tia th0 nh5t
rlir tli qua bu6ng khong khi sach vd tia tho 2 di qua
t, buong c6 ch&a h6n hqp khi metan va kh6ng khi,
l.,i qua leng kinh vu6ng gdc, hai tia s6ng nAy duoc
,,: phdn xa trd lai guong song phing. Su thay tl6i vin
,i] Siao thoa trong thi6t.bi do chinh la su thay d6i he
::] s6 kh*c xa trong bu6ng khi sach vd budng khi c6
:i ch0a khi metan vd duoc hi6n thi qua tl6ng hd clo.

DO l6ch vAn giao thoa tyi lQ voi n6ng al6 khi metanr, hong kh6ng khi.
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c0ilo ilcHrEP Mi sd 2 - 2or4

xHoA Hoc uA G01{G l{GlrE M0

cam Dten
CMM-1

Llrl ti€ u Budrrll
Grrdrrg phirrg

H3: Ddu do m\tan ldm vi€c
theo nguyOn l'! giao thoa enh sAng

NguyCn lli ldm vi6c cria diu do m6tan hoat d6ng
tren nguy6n ly giao thoa 5nh s6ng duEc mi6u ti
tren H.3,_trong tl6: A - Bu6ng kh6ng khi sach; G -
Bu6ng h6n hgp khi mCtan va khOng khi (budng khi
gas); L- Ngu6n sang.

tillu,I

i e-=

18



,roz - z 0s gur diursil uHgr

uel7w ltttt 0p 6ugu tgp ieL tlp!
er ne.p n0 l u4 ep bupntl Lluv '9'H

'u7q upc e?c nequ cgql c1t^ wpl uAx ngtp
6uo4 ue19w 1t1t1 pa 6u4 ugqd t1u1L1 9nO 'g'H

'wur ,'0=1 :uw €'O=ZO :ww
9 L'0= LO :cgnLU tlc!4 c9C 'qull TEoq 4qy d91
- g :wgqu yxo d9x dg1 -, :t,op et u?ttd 0^ opg
QA - e :@d 0L t1u14 6upnp) tep u)nC - Z .firqu
u?t ueltd Oq Afi tgqC - t :u?!q w?c e\c oel
n9c ?l gw lgc lpry - q :uosu!/t nec fi u91n6111

- e :c9l cDx lgp u?!q w?3 e?c oet ryc 
-r'H.

I

I I
U}EIT' \7.E 

{rrBv9 oa!)H,E(Bvr-
Qr+tr)(u+ri v+s}E(rJ v+r])n-rls)=^

aJaaE}g

{tu+f ilxEs} rrj)/r{tu rs-Erjzu)-
({t8+eil)/3 - tll)-(?U}rrl)E . zrJ=

.!!d I Oor €[Ern] qqn-A :r
sstd z U.t

tDEf:l : I

Z^-r^c  -

ea,aat4 ta-oa ,r1:>z^ ltg;d6at
Fa+. st1 -zs-ee, t,-t 

^ 
(za,t oEBt t :uelq ugc e15-neq[ ce. q{f€iXm€fiffiifil$ifffmr

ue]gur Jr.ll r,or 6u4 ugqd qut4 gnb pl gLu 9 H lgp
6u9nq reoou u?q rg^ os uoq uellc lgp 

^eqt 
uel?u

0p 0uqu t9p,6u9nq 6uo4 6uont uQrq eJ Igx ugu
'gLu ;q1 6u9q1 npq elc u?rqu nl ue] qc?nql quul
pnb opn enp uerq uec enc op cpl ug,(n6u o6 .9.

:?l 9p 'cPrl) Lu?!p conLlu gs
loui e3 uoc Aeu uerq uec reol er rpo6y ugl 6uonl
6ugu nqt n?u ?n dgq] qu11 ugr{n1 0p :(AtO OOOOT
conp cQr^ Lupl gLl) 9c op nep lgru qulq 6uru1)
ual u?q 0p el ruglp conqu oc 6upc ugrqu 

^nl'eoql oer6 op npp reol re^ os uot{ ?r queq} er6 en oec

^eLlu 
gp'gur lql 6u9rl) neq SuoJ} 9c cprl)t lLll cpc

p^ zOC !r.l)t o?^ conLll irqd 0ugq1 el ueq oc ur?lp
nn gc 

^Pu 
d| ugAnou ooql 6u0p leoq op npp reol

'uelgur rql 9p 6u9u r9)r 61 fi ngc
u?rl eJ dp u?le O cgql er de ugrp 9$ rq1 '6upq ugc
lgur npc qceLr.r r-upl '(uel?ur Jql gp 6u9u opa conql
nqd Ibu e4 uQlp Ul gt6) tgp Aeqr,(dqu O) ueqd
ele Q4 uorp irl 916 rupl 6unp c?l uel?ur cot^ txpl

-op lolqu e'uel?u lrl) 9c doq 6uen4'6 6upq e: dg
uorp p^ 6upq ugc npc.9p rr]l 'npc qceu op^ uel?u
;q1 9c 6u9q1 doq'6uqnr1 nlc qcEu oqc dpc
6unc dg uorp 6upq 6ugu lgp cdnp u?tq upc enc
4l ugqd cec op oaq] '(7 g) (uo1s1eeq1) uosuM
ngc elc 4l ug,(n6u opn ea1 :cot^ ue1 fi uglnbltl

\-_

,rzl,ldrLp d!! ro^qs 6uq!1 -*-
a^oEq dnq) dpuotr 6!a,rl 

- IIIIA]IN IIIE?Eui) .dz='lza
mt Ia

gur iHcr{ !iloc v[ coH uoHx

6l

q

tel?;
jql gc doq ugLi Ig^ 6u4 ueqd qupl enb rca ccq n-c
r.ur) qcaq 6upq Lu?l ox ol upox 6uEp u9;q *93 .;.

:(rolsrllad) teLl 6uep e4 uorp rp^ u?tq rgC .!
:nes u?rq u_Jp3

reol req rq^ 'uet?ur rq) op iq t9!ql cgc 6uotl ]?qu
u?!q gqd 6unp dg conp c9l c;rx 19p ,(1 ugrn6p

cg, c7x top 4t ug,{n61,i '7'g
. . oec qupql 9!0 e^ QI ugu 6u,ont1

!gr.u pl tQlq c?p (!qI 6ugr]>l lpns de co.nu ,cq ug
0p 'qp lQtrtu) 6upn4 rgu.r rp( 6upnq qup iq 9p pl

9p 'ruelp conqu 9s l0Lx oc 6ur_ro op quec u?q u?rr.lu
[n1 oec oq] rgn] pA 6uonl ougu ]l nLll ngrt :6u01
op !-ep :(% O [+0 r]] op rgp 6uo4 et ]orq cPp) oec
AeLlu 0p pl ueq oc u?!p nn oc,{eu op npp leol

4
\

U\

-l

TT-{+t
ilt

:8Yi|t'uyllli :q[€

,7

I

0'0

z'o

t0
9'0

8'0

O,T

z'l
rsnn/n

ilNC



(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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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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