KHOA HOC VA CONG NGHE M0

CAC BIEU HIEN BIEN DANG PHA HUY
LOAI HINH KET CAU CHONG GIU
KHI PRO PUONG LO TRONG DAT PA MEM YEU

Wk rong nhitng n3m gan day nganh Than da Iép dat

r va dwa vao van 32 hé théng quan ly khi mé tap

trung tw ddng (hé thong) dang van hanh tai 27

md than ham 16 va sé cé nhiéu hé théng mai tiép tuc
dwa vao van hanh trong twong lai.

Hé théng quan 1y khi md tap trung tw déng co
nhiém vu do néng doé cac loai khi mé nhw Métan
(CH,), Oxy (0,), Oxyt Carbon (CO), Cacbon didxit
(CO,), cac théng sb vat Iy nhw tée dd gio, ap suét
tuyét ddi, ap suat twong déi, do bui, nhiét ds, do
am va nhiéu dai lvong khéng dién khac....

Nhirng gia tri do trén dwgc bién dbi thanh cac
tin hiéu dién va truyén vé trung tam dé hién thi va
xt ly, c&t ngudn cho cac thiét bj dién dang hoat
ddng trong khu vwre cé ndng do khi vwrot qua gia tri
ngudng cho phép va khi nong dé khi gidm xubng
gi&i han an toan, hé théng sé g tin hiéu cho phép
déng dién cho cac thiét bi tiép tuc lam viéc.

Viéc glri tin hiéu cat dién hosc tin hiéu cho
phép dong dién tré lai nay dwoc dau do thuc hién
ddc lap, hodc nhan Iénh tlr trung tdm trong treéng
hop dau do lam viéc voi tram trung tam trén mat
bang md. Cung cap ngudn cho cac dau do dang
hoat dong co thé tir thiét bi cuc bo trong 10 hodc
i tram trung tam. '

Trong trwdng hop nay trung tdm vira cung cap
ngudn cho dau do, vira truyén tai tin hiéu, kiém tra
cac thong sb hoat dong clia cac dau do trén cung 1
tuyén cap. Hé thdng dwoc cu thanh tir cac bo
phan chinh sau:

< Dau do: thwe hién viéc cadm nhan cac théng
sb vat ly cia déi twong can do va bién ddi no
thanh tin hiéu dién hodc phi dién. Tén goi cla
ching dwoc goi theo chirc nang do, vi du dau do
khi métan - do dac gia tri néng dd khi métan;
dau do téc do gi6 - do tbc do gid; dau do khi CO
- do ndng d9 khi CO....
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% BO bién ddi: bién ddi tin hiéu do thanh cac tin
hiéu twong ty hoac ky thuat sb, cac tin hiéu nay
dwoc gi 1én tram trung tAdm théng qua cap
truyén. Bo bién ddi thuwong 1a bd phan vi x& ly
véi dau vao 1a tin hiéu twong tw va dau ra la tin
hiéu ky thuat sé.

< Man hién thi: hién thi két qua do va cac 16
clia hé théng trong qua trinh van hanh.

1. C4u tao cac dau do

Vé c4u tao c6 thé phan biét hai loai dau do khi
métan, trong ddé mét loai cé cam b[en (sensor), bd
phan x& ly va-man hién thi clng nam trén mot vo
va mot loai bd phan x( Iy va man hién thj tach
riéng vé&i cam bién (xem H.1 va H.2).

2. Bic tinh do lwéng chia dau do

Déc tinh do lwdng clia cac dau do anh hudng
rat én dén viéc x@ ly tin hiéu do, dén viéc xac dinh
chinh xac cac théng sb can do, so v&i két qua hién
thi trén man hinh. Bac tinh do lwdng bao gdm cac
yéu tb chinh sau day:

< Dai do: xac dinh cac gia tri do thap nhat va
cao nhét trén thiét bi do;

< X ly tin hiéu do: phu thudc vao dau ra cla
tin hiéu do - s6 hay twong tu; _

< D0 nhay: dd tré& gilra tin hiéu ra va théng sb
do trong khoang th&i gian At;

% Tinh chon loc: xac dinh d nhay clia cdm bién
trwdc nhirng tac dong cla nhirng yéu td vat Iy khac
(vi du nhiét do, ap suét, cac khi khac,...);

< Do léch gitra dwdng dic tinh thuc té véi
duwong ddc tinh do dwoc;

< P6 tré: sw khac biét gitva d3c tinh tinh v&i sw
tang hoéc gidm cla cac théng sé do;

< Pac tinh dong: sy phan (rng cla cdm bién
trwdc nhivng thay déi ctia théng sé do;

< Dac diém lam viéc: diu do lam viéc lién tuc
hoac theo chu ky.
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3. Nguyén ly lam viéc cta cac dau do

Céc dau do ndéng dé khi métan thudng 1am viéc
theo nguyén Iy dwa trén tinh chét vat ly dac treng
clia no:

< Dua vao hinh thu va chiéu cao ctia ngon Itva
khi khi métan chay;

% Mdc dd khuc xa, giao thoa anh sang trong
khong khi c¢6 chira ham luwgng métan khac nhau;

Theo d6 nguwdi ta ché tao cac loai sau:

< Pt xuc tac;

% Duya vao sy khac nhau vé dé dan nhiét cia
métan va khéng khi;

< Dua vao mirc dd blrc xa tia héng ngoai cla
khi métan;

% Dua vao sy khac nhau vé tbc do truyén &m
thanh trong khéng khi va khi métan;

%+ Phéng xa;
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< Ban dén

Ngay nay ngwoi ta thwong st dung cac dau do
hoat dgng trén nguyén ly giao thoa, khic xa anh
sang (quang hoc), dbt xuc tac va truyén nhiét.

3.1. Nguyén ly giao thoa, khiic xa anh sang
(quang hoc)

Hé so khic xa anh sang trong hén hop khoqg
khi c6 chira métan dwoc xac dinh theo céng thirc:

n 100—C (1) !

"M 00 "M 100
Trong d6: n, - Hé sé khic xa anh sang trong khong
khi, vé&i séng c6é6 budc song 589 pm thi
np=1,000276; trong khi métan, n,=1,000442; ncys -
Hé sé khuc Xa anh sang trong khi métan;

Khi d6 néng d6 khi métan s& dwoc tinh bing
cong thirc:

C=100,

: (2)
NCH4 -Np

Nguyén ly lam viéc: Tia sang tw ngudn sang di
gua gwong song phdng tach lam 2 tia, tia thir nhat
di qua budng khong khi sach va tia th 2 di qua
buéng c6 chira hén hop khi métan va khéng khi,
qua lang kinh vudng géc, hai tia sang nay du’q'c
phén xa tré lai guong song phang. S thay ddi van
giao thoa trong thiét bj do chinh 1a s thay ddi he
s6 khic xa trong budng khi sach va buong khi co
chira khi métan va duoc hién thj qua déng hé do.
D& l&ch van giao thoa ty & véi ndng do khi métan
trong khéng khi.

H 3. Dau do métan Iam viéc
theo nguyén ly giao thoa anh sang

Nguyén ly 1am viéc clia dau do métan hoat dong
trén nguyén ly giao thoa anh sang dwoc miéu ta
trén H.3, trong dé: A - Budng khéng khi sach; G -
Buéng hén hop khi métan va khéng khi (budng khi
gas); L - Ngudn sang.
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Loai dau do nay c6 wu diém co ban la @6 nhay
cao (dac biét la trong dai do tir 0-10 %); dai do
rong; tiéu thu it nang lvong va tudi tho cao. Tuy
nhién bén canh dé cling ¢6 mot sé nhwoc diém, doé
la dé& hi anh hudng bédi méi tredng (nhiét do, do
am, hol nuéc, ap suat khéng khi) dic biét 1a moi
tredng 1am 16 va gia thanh cao.

3.2. Nguyén ly dot xuc tac

Nguyén ly dét xuc tac dwoc ap dung phd bién
nhat trong cac thiét bi do khi métan, véi hai loai
cam bién sau:

<+ Cam bién v6i dién tré dang hat (Pellistor);

<+ C3m bién dang xoan 16 xo |am bang bach kim
phi hop véi qua trinh phan (ng v&i hdn hop cé khi
métan.

L{g;ﬁ

i: Element
2: Resistance

b iR

e
H4 Cau rao ctia cam bién dbt xic téc: a -

Nguyén Iy cau Winson; b - Mat ct mé ta céu
tao ctua cdm bién; 1 - Chét gitv bo phan tan
nhiét; 2 - Cudn day (dwdng kinh 10 um); 3 - Vo
bdo vé phén t dbt: 4 - Lép xp oxit nhém; 5 -
Lép khtr hoat tinh. Cac kich thude: D1=0.15
mm,; D2=0.3 mm; L=0.4 mm.

Nguyén ly lam viéc: Dya vao nguyén ly cla cau
Winson (Wheatston) (H.4), theo d6 céc phan t&
cua cam bién dugc dét néng bang dién ap cung
cdp cho mach cau Trwong hop khéng c6 khi
métan vao mach cau, khi dé cau can bang va dién
apra bang 0, trwong hop co khi métan, & nhiét do
lam viéc métan tac dung lam gia tri dlen tré cla
phan ti nhay thay déi (gia tri dién tré nay phu
thudéc vao néng dé khi métan), lam mach cau mét
can bang, khi dé dién ap ra khac 0. Pién ap ra trén
cau ty 1& voi ndng d6 khi métan.

Loai dau do hoat dérg theo nguyén Iy nay c6 wu
diém co ban 1a khéng phu thude vao khi CO, va
céac khi khac co trong bau khong khi mé, d6 nhay
cao va gia thanh ré hon so véi loai dau do giao
thoa, tuy nhién ciing c6 nhugc diém [a dd bén kém
(trung binh mdi dau do co thé lam viéc dwoc
10.000 gi®); d6 tuyén tinh thap va tiéu thu nang
lvgng I16n. Ngoai ra loai cam bién nay con cé mot
s6 nhugc diém khac, do la:

« Do nguyén téc do clia cdm bién dwa vao qué
trinh khuéch tan ty nhién ca bau khéng khi md,
nén xdy ra hién twong trong bubng-dét néng do
métan thay dbi cham hon so véi bén ngoai budng
dbt. H.5 mé ta qua trinh phan trng v&i khi métan
trong diéu kién lam viéc khac nhau clia cam bién;

H.5. Qua trinh phan &ng v6i khi métan trong
diéu kién lam viéc khac nhau ctia cam bién.

i

H.6. Anh huwdng cua tin hiéu dau ra
khi thay déi néng do khi métan

CONG NGHIEP M0 SG2- 2014 RN




KHOA HOC VA CONG NGHE M0

< Tin hiéu dau ra ctia cau khong r6 rang, dac
biét khi nong dd khi métan cao hon 9 %, do Iwong
oxy can dé duy tri qua trinh d6t chay métan g:am
nén cudng do chay clia khi métan trong b cadm
bién co xu huéng glam ro rét va do la nguyén nhan
d&n d@én tin hiéu ra cGa cau bi gidm. H.6 mo ta s
anh hwéng cua tin hiéu do déi v&i sy thay dbi néng
dd khi métan tir 0100 %; :

% o tréi Ién: Do bd cam bién lam viéc_ trong
didu kién moi trudng thay déi (nhiét 6, dé am...),
d&c biét |a gia tri nhiét 6 trong budng dbt lién tuc
bi thay ddi theo ty l& cia nong d6 khi metan, dan
dén dién ap ra cla cau khac 0.

Do vay, dé cac dau do loai nay lam viéc chinh.

xac, ngudi ta phal thudng xuyén hiéu chuan dau
do, theo nha san xuét tr 1+3 thang hiéu chuan 1
lAn. Tuy nhién, do diéu kién lam viéc trong ham 16
Viét Nam rat khic nghiét nén thudng chi 2 tuan
phai hiéu chuén 1 1an.

3.3. Nguyén ly truyén nhiét

Do dan nhiét Ay cta hén hop métan va khong
khi (v&i néng d6 C.,) dwoe tinh bang céng thire:

An=Cm.Achat(1-Crm) -z\p (3)
Trong do: Acuas - PO dan nhiét cta khi métan' Ay -
Do dan nhiét ctia khéng khi.

Nguyén ly hoat déng: Dwa trén: do dan nhiét
khac nhau gitra khi métan va khéng khi (36 dan
nhiét cia khi métan I6n hon khéng khl) theo
nguyén ly cla ciu Winson, cac phan t cla cam
bién s& duoc ddt néng bang dién ap cung cép cho
mach cau Treang hop khdng cé khi métan di vao
mach cau, cau can bang va khi do dién ap ra bang
0, trwéng hop trong khoéng khi cé khi métan, &
nhiét do lam viéc, khi métan tac dung lam gia tri
dién tré cla phan t& nhay thay déi (gia tri dién tr&
gidm khi néng do khi métan tang) gia tri dién tr&
nay phy thudc vao nong dé cua khi métan, lam
mach cau mét can bang, khi dé dién ap ra khac 0.
Dién ap ra trén cau ty 1& véi ndng dod khi métan,

Loai dau do hoat dong theo nguyén Iy nay cé wu
diém co ban la d6 nhay cao, dai do réng va gia
thanh ré, tuy nhién cé nhiéu nhwoc diém, do |a bi
anh hwdng béi hoi nwdc, khi CO, trong moi truong
do; tin hiéu ra nhé, xt& ly tin hiéu phirc tap; khéng
¢6 tinh chon loc; tiéu thu nang lwgng I&n va dd bén
thap. Ngoai ra cling nhw cac dau do hoat dong trén
nguyén tac dét xtc tac, d& dam bao d6 chinh xac,
cac dau do nnay phai thudng xuyén duoc kiém tra
va hiéu chuén theo dinh ky.

4. Két luan ’

Mbi loai déu do qéng d6 khi métan déu co nhing
wu, nhwge diém nhat dinh. Tim hiéu cac loai dau do
nay ngudi quan Iy, véan hanh cé co sé trong viéc lva
chon loai dau do, t0 chirc van hanh, bao tri va stra
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chira chung mot cach phu hop, gop phan néng cao
hiéu qua lam viéc clia hé théng, nang cao tudi tho cla
dau do, khi chung phai lam viéc trong méi trirong ham
16 néng, Am nhw & nuéc ta.0
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Nguwoi bién tip: Pao Pac Tao

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
tructure as well as the operating principles
of the methane gas probes. This has been |
considered as the fundamental and |
necesSary knowledge for installing,
perating and maintainance the gas
“monitoring systems at the mines. :

MO HINH BA LOP...
(Tiép theo trang 24)
Nguwdi bién tap: V6 Trong Hang

SUMMARY

This paper introduces mathematics
method to establish relationship between
hydraulic parameters and solids properties
of three layer hydraulic model in transport

pipeline. 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 with two |
phases solid-liquid. :




