KHOA HOC VA CONG NGHE M0

NGHIEN cUU CAC THONG SO ANH ngélqe DéEN
KHA NANG NGI\P LUT THAP CHUNG CAT DAU KHi

) | rong cac nha may loc hoa dau va ché bién khi,
r thap chung cét 1a mét trong nhirng phan t&
quan trong trong day chuyen cbng nghe quyét
dinh t6i chét Iwgng san pham va hiéu suét cla nha
may. Thap chwng cét c6 cau tao va nguyén tac hoat
déng phtrc tap dwa trén cac ky thuat hoa ly. Bac
biét, thap la mét déi twong diéu khién phi tuyén véi
rat nhiéu cac tham sé nhiéu, dao dong vdi bién d
cao, co sy tac dong tuo'ng hd nhau. Viéc duy tri thi
gian lam viéc lién tuc va dn dinh trong diéu kién khac
nghiét clia thap rat khé khan. Trong diéu kién nhw
vay, hé thong diéu khién c6 nhiém vu gitr én dinh
cac théng so lam viéc dinh mlrc cla thap trong g|m
han cho phép dé dam bao duy tri chét Iucng san
pham, ngan ngua cac su cb dang tiéc co thé xay ra,
trong d6 si ¢d nguy hiém nhat chinh l1a hién tuwgng
ngép lut trong thap chwng cét.

Ngap lut 1a hién twgng tran ngap chét 16ng
trong toan bo khéng gian gitta cac dia vi chat Iéng
khéng chay kip lam cho hoi khéng bay 1én duoc.
Hién twgng ngép lut khéng nhirng lam thap chuwng
cét ngirng hoat dong ma con c6 thé 1am nd thap vi
sy tang ap suat qua murc do si tich ty, dén & qua
nhiéu ctia pha hoi. Kh| xay ra ngap lut, thap sé bi
tac, chat 1dng trong dng khéng chay kip hodc ¢6 thé
do chét 16ng trén mat dia bj 16i cubn qua dir doi
dwdi tac dong clia dong hoi bay 1&n véi tée do qua
I&n. Vi vay, viéc nghién clru khao sat hién twong
ngap lut thap chung cat c6 y nghia trong viéc duy
tri hoat ddng on dinh va ngan nglra nhirng sy co
dang tiéc co thé xay ra, d@m bdo an toan cho san
xuét va van hanh thap.

. 1. Xéy dung phwong trinh toan va mé hinh hoa
thap chwng cat

Thap chung cat la mét dbi twong diéu khién
phi tuyén véi nhiéu bién sb, cé sy twong tac rang
budc l1an nhau. Qué trinh hoa Iy xdy ra trong thap
cling rét phtre tap. Viéc mé hinh hoa thap sé giip
hiéu dwoc dic diém va cac hién tweng xay ra trong
thap, khao sat dwoc cac dac tinh, cac méi quan hé
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phirc tap d6 dong thoi phan biét dwgc ban chat cac
qua trinh. Viéc mé hinh hoa dwoc tac gia thiét 1ap
trén co s& simulink Matlab.

1.1. Xay dwng mé hinh toan

Viéc xay dwng cac phwong trinh toan day dd va
tbng quan cho mét thap chuwng cat dién hinh da
duwoc nghlen ctru [2]. Cac phuwong trinh todn dwoc
xay dyng & trang thai xac lap va trong qua trinh
dong hoc. Trong khudn khd bai bao nay tac gia chi
gioi thiéu mét s6 phwong trinh ddng hoc cua 1o gia
nhiét, mot sé phwong trinh @& khao sat va danh gia
kha ning ngap lut thap. Trén H.1 la so db nguyen
ly tbng quéat mét thap chung cét va thong sbé van
hanh dinh mic (bdng 1) clia thap chung cat CO1
tach Etan lam viéc & ché do GPP trong nha may
x( Iy khi Dinh C6 [3].

a. M6t s6 phwong trinh toan déng hoc

Cac phuwong trinh dwoc thanh 1ap cho dia cap
liéu, dia the “I" bat ky trong thap, dia trén cung,
duwdi day thap, tai binh nguwng va tai ndi tai dun.
Duw@i day la cac phwong trinh dugc xay dwng cho
16 gia nhiét day thap (xem H.2) [1], [2], [3], [5].

H. 1'. .So dQ nguyén ly va théng so van hanh
thap CO1 tach Etan [3]
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Bang 1. Théng sé ky thuét thap CO1 [3]
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Phwong trinh can béng khéi lvong [2]:

%:—VB+L1—B (1)
Can bang vé néng dé thanh phan [2]:

d(Msxg j) |

_L;t L =Vaygj+Lix B jii=tNe -1 (2)
Phwong trinh can bang nang lweng [5]:
d(MdBthB) NpHg ¥ LB 0 3)

b. Cac phwong trinh todn danh gia kha ndng
ngép lut [1], [2]

Déanh gid khad néng ngap lut trong thap chwng
cét duoc dinh nghfa b&i mét dai lwong co tén la
kha nang khéng bi ngap lut “f", xac dinh bdi
phwong trinh [1]:
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H.2. M6 ta cac dong vat chat taf Io gia nh:et [4] [5]

Hién twong ngép lut khéng xay ra khi f<1,2. Tuy
nhién, “f' cling khéng nén nhﬁ hon 0,7, vi khi dé S;,
S, qué Ion sé gay lang phi dong thdi hoi bay 1én qua
cham. S, dugc xac dinh theo phwong trinh [1]:

- (9)

Trong d6 K; phu thuéc vao khoang cach gitra
céc dia va strc cang bé mat, dwoc tra theo H.3.
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H4. Bo ﬂuxac d’nh he sbe tmngphuong Innh (11) [1']
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H 5. Bé thi xéc dinh hé s6 K, [1]

Sy duwoc xac dinh theo phwong trinh [1]:

SaL =K2(Q +eS4) (6)
Trong d6: e - Lwu lwgng l6ng bj 16i cudn tir 1m?
mét dTa trong 1 phat, tinh bdng m®, dwoc tra theo
dd thi H.4. Hé sé K, dwoc tra theo H.5, trong d6 “t”
la khoang céach gitka cac dia loc.

2.2. M6 hinh héa va danh gia hién turong ngap lut

Vai tré cia md hinh héa va mé phéng giup tiét
kiém duwoc nhidu thdi gian, chi phi va sb lan thi
nghiém. Trong céng nghiép chuwng cét, khi qué trinh
cdng nghé khéng thé quan sat, khé c6 thé hiéu trigt
dé& ban chét hoat dong clia chung thi mé hinh hoa
gidp chung ta hiéu dwgc ban chat trong d6.Hién nay,
phan mém dé mé hinh héa phéd bién duwoc st dung 12
Proll, Hysys... Tuy nhién, khi khao sat cac d4c tinh
dong hoc thi chung lai thiéu di nhitng ¢ong cu méd
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phéng nhan dang, chdn doan qua trinh nhw cac bd
Fuzzy Logic hay Neuron Network. Vi ly do d6, t&c gia
da chon Simulink Matlab lam céng cu mdé phdng
nham khic phuc dwoc cac han ché trén.

Cac sbiéu thuc hién md phéng va kiém chirng
md hinh duwoc ldy tir b liéu van hanh thap chung
chéat tach Etan CO1 [3] ché do lam viéc GPP nha
may xt? ly khi Dinh Cé. Giao dién md phdng thap thé
hién nhw trén H.6: K| - Hang s can béng pha cla
hydrocacbon; x; - Nong dé mol cau t& " pha léng
(%mol); y; - pha hoi (%mol);

Néng d6 mol céu t&r §"
L - Lwu lwong Iong & dia the “I" (mafs) Vi - Luu

leong hoi dia thir “I" (m%s); M; - Luong chét 1&ng
trén dia ther "i" (kmol); H; - Entalpy clia dong hoi va
tai dia the 1" (Kcal!kg) Sy - Dién tich ly thuyét viing
chlra cae chup (m?); S, - Dién tich thuc ving chira
cac chyp (m) SzL - Dién tich Iy thuyet viing ong
chay chuyen (m? ) S, - Dién tich thyc cta ving ong
chay chuyén (m?); Q, - Lru lwong hoi c‘ilnh thap
(m® /s); Qu - Lwu lwgng dong Idng trong éng chay
chuyén (m%/s); pL. pv - Khéi lvgng riéng dong 1dng,
doéng hoi (kg/m”). Bac tinh khao sat hién twong ngap
lut dwoc md ta nhw trén H.7, H.8. (két qua chay tir
md hinh mé phéng trén Matlab hinh H.6).
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" H.6. Giao d:en mo hmh hoa bén trong thép chwng cht 001 [2] [6]
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He so ngaﬁ lut f [t=60cm|

H.8. Anh ’7”0'”9'0

3. Két luan , ;
< V&i cac tham so van hanh thiwe té hién tai, hé

86 ngap Iut f-O 8713 nho hon rét nhleu so v(rl 1 2
va cling 1&n hon 0,7. Bam béo cho thap van hanh
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binh thwong khdéng bi ngép lut, song né ciing cho
thay S;va S, cting khéng qua 16n;

« Khi thay déi lwu lwgng dong hoi, hé sé ngap
lut thay ddi theo d&c tinh nhw H.7. Khi d6 gii han
didu chinh cho phép kha nang khong bj ngap lut 1a
Qymax<10 m ¥s. Tuy nhién, cting khéng nén diéu
chinh Q<5 mfs, vi khi d6 hé sé "f’ tiém can gia tri
0,7 d& dam bao tiéu chuan thiét ké dia cho thap
chung cét 1a hé sb S1/S=1;

% Khao sat cac thong sb van hanh hién tai, can
bd xung thém cac dia loc nham tang khé nang phan
tach va nang cao db tinh khiét clia cac chét. Khi d6
khoang cach gitra cac dia gidm T=60 cm (H.8). Dé
dam bao khong bi ngap lut thi lwu Iwcng hoi khi do
dwoc diéu chinh trong gidi han tir 69 m*/s;

< Hién tuo’ng ngap lut thap chung cat duoc
danh gia b&i cac théng s, kich thwdc hinh hoc, Iwvu
Iwgng dong hoi, dong Iéng trong thap. Thong qua
viéc mé hinh hoa c6 thé danh gia duoc sw tac dong
twong hd gilta cac tham sb van hanh dén kha nang
van hanh thap, giip cho cac can bg van hanh va
thiét ké diéu chinh cac tham s6 lam viéc phu hop
dam bao hé thong lam viéc an toan va hiéu qua.0
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NGHIEN CUU LUA CHON...

(Tiép theo trang 62)

Khi bwéc hatrdn la 0.6 m,va12mva18mtylé
than thu héi twong wng la 93,21 %, 83,61 % va
80,07 %, tuy nhién buwéc ha tran téng thi ty 18 Ia‘n
da pha hoa vao than glam di;

% Ty Ié than thu h0| va pha tap da pha hoa
vao than thu hdi c6 mbi quan hé tuyén tinh, khi
bwdc ha trdn 16n thi ty 1& 14n da vao than thu héi
cang tang, khi buwéc ha tran la 0,6 m thi ty 1& pha
tap da pha hoa tang nhung bién dé tang cham,
hon nira d& gidm tén thét tai nguyén & murc téi
da, kién nghi lva chon budc ha tran 1a 0,6 m la
hop ly.0
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SUMMARY

.~ longwall Top Coal Caving (LTCC)
technology has _been considered as an
efficient method for the extraction of thi
‘and  extra-thick coal seams. Th
appropriate design of parameters for such
techno!ogy |s of great |mportance in order



