











diéu kién cac tac dong 1én khdi than khi thie hién cic cong viéc trong khong gian xung quanh khdi than.
C6 thé nhan dinh rang, khi c6 cdc tac dong tir bén ngoai nhu cac rung chan vdi cac cuong do khac nhau s&
dan dén sy thay doi khac nhau vé do xop cua than nho sy thay doi kich thude cua cac vét nirt khu vuc tiép
xiic vé6i cac ngudn rung dong (Pavlenko va nnk, 2001). Do din khi cta khdi than trong trudng hop nay
ciing c6 nhitng sy thay doi tich cuc. Sy thay d6i do dan khi cua via dudi anh huong khac nhau cuia cic rung
dong 1én khoi than 1a mot trong nhitng dic tinh quan trong nhat can dwoc chu v, dic biét 1a dbi véi cac via
than c6 do dan khi ti nhién thp.

Do dan khi cua via than, dugc quyét dinh chu yéu boi tinh thAm cua cac vét nit ndi sinh va ngoai sinh
cling nhu cua cac 16 hong, c6 moi quan hé ty 1& nghich v&i cudong do tai trong toan dién xung quanh khdi
than. Trong mot khéi than nguyén chua bi pha hiy, cac vét niet ciia khdi than c6 kha ning loc khi cao va
d6 tham tuong doi thép, do d6. do dan khi cua via than phu thudc rit I6n vao tinh toan ven ctia khéi.

Cac Vet nit va 16 hong 1a khu vyc chuyén dong khi mé-tan twong doi dir doi trong via than. Trong qua
trinh tiép xuc véi cac rung dong, kich thudc cua vét niet va 16 hong nay s¢ thay d6i, dan dén sy gia ting thé
tich loc va do d6 1am ting tinh thAm khi cia than. Khi quan sat tirng phan riéng biCt cua khoi than dudi anh
hudng ciia cic rung dong tac dong 1én via than, do si xdo tron déng ké cua khoi, tinh thAm khi cua via than
c6 su gia ting dang ké so vdi tinh thAm khi tw nhién ban dau cua khdi than (Pavlenko va nnk, 2001).

Khi thyc hién cac tic dong rung dong 1én via than, trong khdi than tai khu virc chiu s anh hudng cua
va cham, tiép xuc xay ra sy phan phdi lai ap luc mo, dan dén thay doi trang thai ing suat. Tai khu vyc tryc
tiép tiép xtic v&i cac rung dong cudng do cao, than bi nghién nat va mat kha ning dong déu. Cac rung dong
trong qua trinh khai thic 1am gia ting dang ké do thiAm khi ctia khoi than (trong ving anh huong cia rung
dong) do hinh thanh mot s6 hé théng vét nit, khoang phan tach va ving mé rong cua khdi than da khai
thac.

Céc quan sat thuc té chi ra ring viéc sir dyung anh huong cua cac rung dong 1én khoi than trude guong 10
cho 1am thay doi trang thai cua via than c6 do thAm khi thip theo hudng 1am gia ting do xuat khi trong qua
trinh khai thac. Pay ciing 1a phuong phap day trién vong dé gop phan quan Iy, kiém soat tot sy thoat khi
mé-tan trong qud trinh chudn bi va khai thac, dam bao an toan cho céc hoat dong khai thac mo.

2.2. Sit dung rung dpng ciia mdy khiu dé gia tiang dp xudit khi mé-tan trong qud trinh khai thdc

Trong qua trinh khau than bing may khau, rung dong xuét hién do tac dong co hoc cua may 1én khdi
than va sy pha huy khoi than bang ring khau cua may. Cac nghién ciru xem xét hiéu tng rung dong xay ra
trong qu4 trinh ph4 huly than bing may khiu (Wei va nnk, 2016; Yao va nnk, 2016) chi ra ring trong giai
doan xay ra hoat dong tiép xuc, va cham ctia ring khiu véi via than, lrong khi mé-tan duoc giai phong ting
1én dang ké. Sy gia ting ham lugng mé-tan trong khong khi khéng gian 1am viéc gan may khiu c6 thé duoc
giai thich do ting thém bé miit thoat khi va si chuyén doi khoi lugng khi mé-tan duoc giai phong bd sung
ndy sang trang thai ty do trong khong gian lam viéc (Li va nnk, 2016; Jiang va nnk, 2015; Pavlenko, 2016).

Mirc d6 anh huong cua cong tac khau than dén ham lwong thoat khi mé-tan phu thudc vao cac thong sb
k¥ thuat cua may khiu trong qua trinh khau, trong d6 bao gom toc do di chuyén cia may lién hop khi khiu
than va do sau ciia vét cit do ring khiu tao ra trén guong khau.

Mot s6 dit liéu c6 thé tham khao nhu sau: v6i may khau c6 cudng do khang cit A = 100 kN/m thi toc do
khi khiu khong vuot qua 4.6 m/phit doi véi may khau ludng rong loai 2K-52 va 4.2 m/phut ddi véi may
2K Sh-3, do sau t6i da ctia Vét cit hinh ludi liém tuvong tmg 1a 4.5 va 4.9 cm (Jungmeister, 2017); v6i cuong
d6 khang cit 300 kN/m, tdc do khiu cia cac may nay chi 1a 1.5 va 1.4 m/phut, va d¢ sau t6i da cua vét cit
hinh ludi 11em lan luot1a 1,5 va 1,8 cm. Sy gia ting do sau vét cit cua may khau s& di kém véi sy thay doi
vé& dic tinh tan s caa rung dong.

Su giai phong khi mé-tan tir khéi than trong qua trinh pha huy bing may khau c6 thé dugc md ta bing
toan hoc (Mohammadi va nnk, 2014; Wang va nnk, 2015), day c6 thé duoc coi nhu mot qua trinh giai
phong métan riéng biét khi xuat hién rung chan trong qua trinh pha hity khéi than bing méay khau. Qua trinh
cit than bing may khAu c6 tinh chu ky, bao gdm dap v&, nghién nat va giam dan khdi luong (Ayunov va
nnk, 2013; Saadat va nnk, 2013). Chu trinh pha huy khdi than bing may khau c6 thé dugc coi 1a mot chudi
cac giai doan:

- Khi ring khau di chuyén doc theo khdi than, Iyc ciia né duogc truyén mot phan dén khoi than gay ra sy
phd huy (xem hinh 1);

- Quan sat sy rung dong trong qua trinh van hanh va pha huy than bang ring khau cua mdy khau cho
thiy: sy gia ting tan s6 tac dong cua rang dan dén s gia ting tan s6 rung dong truyén dén khoi than nguyén
ctia via. Tac dong Lip di Lip lai cia ring khiu trén mit gwong 1am gia ting qud trinh giai phong khi mé-tan.
Nguyén nhan 1a do mot khdi lwong khi mé-tan bb sung duoc giai phong khi xuat hién thém cac rung dong
tac dong 1én hé théng “than + mé-tan”, sau d6 duoc tach ra cic phan than va mé-tan riéng biét (Pavlenko,
2016; Yushin va Ayunov, 2014).
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Vach via

Via than

Tru via

Hinh 1. So dé nguyén Iy phd iy than bang may khdu (Pavlenko va nnk, 2019): 1- rang khdu nam &
phén phia trieée cia tang khau, phan tlep xiic trie 1iép voi via than; 2- bé mdt 16 ciia via than hinh
thanh béi sie phd hity than ciia cde ring khdu; 3- hieéng di chuyén cia may; 4- chiéu quay ciia bo phdn
khéu (tang khdw); 5- céc rang khdu ciia mdy 6 vi tri khong tiép xic véi guong than.

Phat thai khi mé-tan vao khu vuc khai thac dwoc xac dinh béi ndng suét cua may khéu, trit lwgng va ham
Irgng mé-tan tyr nhién cua via khai thac, trit lrgng va ham hrgng mé-tan cua cac via than lién ké da khai
thac v¢ hai phia vach va tru, ¢6 thé dugc xdc dinh theo cong thirc (Jungmeister, 2017):

- MZ )] Jug 1)

I = . Doy (1= k) — 2] + e [T (e ) (1
K . v \4 i 1440 mK ' i i/
trong do:
Ix - do phat thai khi mé-tan trong khu khai thac, m3/ phat;
j - ning sut ciia thiét bi khai thac than & guong 16 che, t/phit;
Xy - ham lrong khi mé-tan cua via khai thac, m*AKC;
ky - mirc @6 khir khi tir nhién cua via da khai thac;
x; - ham lrong khi mé-tan con lai cta than khai thic lfiy tai vi tri cta ra khu vyc khai thic, m*/tKC;
A - san lugng khai thac than 16 che, t/ngay-dém;
- chidu day cua via lién k& i trong ving anh huéng béi 10 chg, m;
mx - chiéu day khiu cua via, m;
- ham lwong khi mé-tan cta via than lién ké th 7, m*AKC;
Xi - X; - ham hrgng khi mé-tan cua via than lién ké thi i sau khi khir khi tir nhién, m34KC;
M. - khoang cach tir via dang khai thac dén via than lién k& thi i, m;
Muax - khodng cach gidi han chiu anh huéng cua hoat dong khai thac vé phia vach va tru via, m;
- d6 thoat khi mé-tan tir dat d4, m*/phut.

Tuy nhién, tinh toan nay khong tinh dén thuc té c6 sy ting cudng phat thai khi mé-tan tir kh6i than do
cac tac dong rung dong 1én nd va do yéu té Am thanh gy ra boi tac dong cua ring cit 1én guong 16 va chinh
ban than qua trinh di chuyén cua may khau.

Khi ring khiu cia may khiu tac dong vao guong than s& phat sinh tmg suat tiép xuc cao, tao thanh hiéu
g co hoc trén khoi than véi sy xuét hién cia hiéu tmg rung trong via. Cac riang khau chi tic dong trén
mdt phan cua khoi than nim doc theo hudng khau. Trong truong hop ndy, ning lwong cung cap cho may
khau duoc st dung dé cit, nghién than va phat trién cac vét niet trong khoi than phia trudc guong 16 che.
Tuy nhi€n, theo cac nghién ciru dugc thuc hi¢n boi Frolov va cac nha khoa hoc khac cua vién mo A.A.
Skochinsky (Pavlenko va nnk, 2019), cho thay ring ning luong dugc truyén t6i ring khau duoc phan phbi
khong chi ¢ phan phia trén ma bao gdbm ca phan guong va phan tlep giap phia dudi gwong 16 chg cua via.
Ning luong ¢ ddy duoc danh cho viéc hinh thanh cac hé thong vét nirt méi khi cac 4m thanh 16n va rung
dong co hoc lan truyén trong khoi than.

Cac ring khau cua may khéu di danh bat cac manh than tir via nhd cac hiéu tng tinh va dong lién tuc -
tai thoi diém nay rung dong xay ra trong khéi than.

Bé miit 10 cua via than ting 1én phy thudc vao chiéu day via va do sau ludng khiu. Viéc pha huy than
duoc thyc hién theo quy luét bing cac ring khiu xuyén tim hoic tiép tuyén. Phan 16n dién tich bo phan cit
cua tang khiu tiép xtic véi khdi than ¢ tAn s6 nhit dinh tao ra su cdng hudng trong via di kém véi sy dao
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dong lién tyc cua cac khoi than riéng 1¢. Khi toc do di chuyén ciia may khau ting 1én, ing suat trudc khoi
than bi pha huy tai vi tri tiép xic cua may khau véi gwong 10 ting 1én. Khi do, lyc can thiét dé tach pha
phan than di duoc pha v so bo s giam di.

Trong qua trinh may khau di chuyén, hi¢u tng rung va anh hudng cua tin hiéu 4m thanh dén khoéi than
ting 1én, diéu ndy gop phan ding ké vao viéc phan tich h¢ théng “than + mé-tan”. Pay 13 mot trong nhiing
nguyén nhan chinh Iim ting cudng do thoat khi mé-tan, dugc hinh thanh trong qu4 trinh xut hién cic vét
nut lién tyc trong khdi than. Theo Pavlenko (Pavlenko va nnk, 2019), lugng khi mé-tan duoc giai phong tir
than khi khai thac bang may khau c6 thé dugc md ta theo cong thirc sau:

Vir = v (Viero £ Pyr) @)

trong do:

Vir - khoi luong phét thai khi mé-tan tir than khai thac, m*/phut;

VK - toc d6 di chuyén ctua may khau, m/ phut;

Viro - khdi Iwong phat thai khi mé-tan tir than khai thac khi may khau di chuyén véi toc do 1 m/phit,
m?/phut;

Pxr - su phan tan khoi lwong phat thai khi mé-tan tir than khai thac, m?/phuat.m.

Dua trén cong thirc (2) cd the thay ring lugng khi mé-tan duoc giai phong truc tiép trong qua trinh Khai
thac than ty 18 thuan véi van toc khau. Van téc khiu cang 16n tuong tng véi rung dong tiép xic cua may
khau va than ludn & cudng do cao s& lam gia ting cac tic dong co hoc dén khdi than trudc guong trong
pham vi anh huéng, vi vy luong khi mé-tan thodt ra cling s€ tang 1€n. Mdc du vy, yéu t6 quyét dinh dén
Iwong phat thai khi mé-tan chi yéu van nim & ban chat cta khéi than ban dau.

3. Két qua va thio luin

Qua trinh nghién ciru thyc € c6 tinh dén cac dic tinh k§ thuat cua may khau ciing nhu dya vao cac s6
liéu thyc nghiém cu thé thu duoc cac gia tri lién quan dén phat thai khi mé-tan trong qua trinh khai thac
tryc tiép than nhu sau (Pavlenko va nnk, 2019):

- tbc do di chuyén cua may khau: vk = 1-10 m/phit;

- khéi lugng phat thai khi mé-tan tir than khai thac khi may khau di chuyén véi toc do 1 m/phat: Viro =
0,65 m?/phat.m;

- lwgng phén tan khi thai mé-tan tir than khai thac: Pxr = 0,07 m>.

Nhiing s6 liéu trén mic du mang tinh dinh luong cu thé nhung chi mang tinh chit cuc bd do duoc thir
nghiém trong truong hop ciia mot khong gian 10 cho x4c dinh. Trén thuc té, sy phat thai khi mé-tan khi
chiu sy anh huong cia cac rung dong tir hoat dong khau tat nhién s& c6 sy khac biét khi thay doi dic tinh
ctia loai may khau st dyng vi mdi loai may khAu hoat dong ¢ toc do gidng nhau c6 thé s& tao ra cic rung
chan khéc nhau.

Tuy nhién, két qua nay. mic di khong mang tinh dai dién tong quat, nhung da 1am 16 thém cho hiéu qua
sir dung rung dong ciia may khiu dé gia ting do thoat khi mé-tan trong qué trinh khai thac thong qua viéc
thay dbi cAu tric, trang thai cua khéi than so véi ban dau.

Can xem xét dén viéc két hop str dung anh hudng cua cac rung dong nhan tao véi mot s phuong phap
khac dé gia ting hon nita su thoat khi mé-tan tir cac khdi than nguyén. Mot trong nhitng hudng nghién ciru
hira hen c6 thé ap dung 1a sir dung két hop cac 16 khoan bom ép nuéc xen k& vdi cic 16 khoan st dung rung
chan dé nang cao hiéu qua thu hdi khi tir cac via than c6 do chira khi mé-tan cao.

4. Keét luin

Dura trén cic nghién ctru 1y thuyét da duoc dé cap ¢ trén, c6 co s¢ dé danh gia anh hwong mang tinh tich
cuc tir viée str dung cic rung dong ciia may khAu trong qua trinh khau than doi véi viée gia ting do xuat
Kkhi mé-tan tir cac khdi than phia trudc guong 16 chg. Trong diéu kién via than c6 do dan khi thap, day co
thé 1a mot phuong phép bd sung can thiét nhiam kiém soat, diéu chinh tong lugng khi thai mé-tan phat ra
trong khong gian 1am viéc cua 16 cho nhim cai thién hiéu qua cuia cac cong tac san xuit trong guong 1.

Tuy nhi€n, do phuong phap nay chua dwoc nghién ctru, ap dung tai cac 10 cho co gidi hoa trong diéu
kién diic thi & Viét Nam nén can thiét phai co nhiing nghién ciru bo sung, hoan thién co so 1y thuyét néu
trén. Khi duoc ap dung tai cac mé khai thac than ham 1o trong mrdc, cic s6 liu do dac, thu thap duoc tir
thuc té san xuét s 1a co s& dir liéu dang tin cdy gép phan cung ¢ va phat trién phuong phap theo hudng
tng dung trong twong lai.
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ABSTRACT

Theoretical study of the effect of shearer on the increase in methane
emissions into the working space of the longwall face

Vu Thai Tien Dung', Nguyen Hong Cuong! Dinh Thi Thanh Nhan'!, Bui Thi Mai'
g, Nguy g g
! Hanoi University of Mining and Geology

The operation of shearer causes vibrations that affect the integrity of coal block in front of longwall face.
This is the reason that increases the ability to release methane into working space. In the paper, the authors
consider theoretical research on the use of vibrations during coal extraction with a shearer to form a system
of artificial fractures in front of longwall face, increasing methane emissions from the seams. From there,
the authors proposed a method to determine the methane emission when shearer works, contributing to
controlling and adjusting the flow of gas emitted from the longwall faces, improving the efficiency in the
mining process.

Keywords: Methane; gas emissions; vibrate; shearer; longwall face.
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