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NGHIEN CUU NANG CAO HIEU QUA CO GIOI HOA PONG BO
CUA CONG NGHE KHAI THAC THAN HAM LO

Nguyén Vin Thinh, Nguyén Tuin Anh
D6 Dirc Thinh, Lop Khai thic B K47
1. Mo dau

Nhu ta da biét, xu hudng phét trién clia ng%mh khai thdc than hdm 16 & Viét Nam ciing nhu trén
thé gidi Ia lam sao dé ¢6 thé nang cao hiéu qua san Iuo‘ng'khzi thac'than, it anh hudng nhit cla céng
tac khai thdc t6i moi trudng tu nhién, tan thu t6i da tai nguyén trong long dat, giam sic lao dong cua
con nguoi, nhat la nhitng cong viéc ning nhoc va nguy. hiém nhis tich phd than trong 16 cho, phi
hod.... Trén th® gidi, tir 1au da dp dung co giéi hod céc cbng tic trong 10 chg, nhung & Viét Nam
phén 16n van 4 dung thi cong khoan né min va bén co gidi hod. Gan day, md than Khe Cham da
dua t8 hgp may khdu than MG — 200 — W1 vao hoat déng va trong nhitng nam tdi chdc hin nhiéu
mo tham hdm 10 & nudc ta s€ dp dung co gidi hod dong bo khai théc than. Mét trong nhiing van dé
dit ra | lam sao c6 thé phat huy dugc hét cong suat thuc sy ciia mdy, nang cao hiéu qua cla (0 hop
co gi6i hod ddng bo trong thuc 1€, nhim dua hiéu qua khai thic than ham 1o dat gld tri 1én nhat
(hiéu qua kinh t& 16n nhat, dim bao an toan nhat).

2. Cac yéu to danh gia hiéu qua qua trinh tich pha than ciia cong nghe co gi6i hoa dong bé
2.1. Khdi quqdt vé mdy lién hop

May lién hgp 1a loai mdy kh&u than, thuc hién cdc cong‘doan téch pha than khoi khédi nguyén,
phd v va xtic bdc lén mang cao 16 chg. Ching dugc phin biét theo két cdu, kich thubc, nang suat, vi
tri cha cdc bo phan cong tic tuong déi véi than mdy va nguyén:ly-hoat dong clia chiing.

2.2. Hiéu qud cita qud trinh tich phd than duoc ddnh gid dua vdo cdc yéu t6
- Cong sudt thiét k&, nang luc san xudt thyc 1€ va didu-kién k§ thuat tuong iing; P
- Khéi lugng than tdch phéd dugce trong qud trinh;
- Chat lugng than dugce tich phé ra khoi guong 16 cher
- LLrUng bui sinh ra trong qud trinh tich pha than; .
- T6n hao rang cit, thoi gian thay rang cit va don gia coa ring cat;
- D0 bén, d¢ tin cay va tudi tho clia mdy lién hop khdu than.

Nhiing yéu t& trén déu la nhitng y&u t& ma chiing ta c4n phai nghién ciu, xdc dinh sao cho hgp
ly dé dat duge hiéu qua la cao nhdt, khi da biét mot s6 yéu t6 k¥ thuat va didu kién sit dung clia mdy
lién hop khdu than, hodc lay diéu kién vé kinh t€ lam gi6i han, d6i véi méi loai mdy lién hop khiu
than, x4dc dinh pham vi sir dung d€ dat dugc cic chi tiéu da dinh, hoic trong nhimg diéu kién sir
dung nhat dinh, dé ra cdc chi tiéu xdc dinh cdc tham s6 k¥ thuat cia may lién hop khau than [1; 2].

Do gidi han cua diéu kién cong nghé nhu diéu kién thong gi6; chong gilr; nang luc van tai cla
mang cao 10 cho; ciing nhu diéu kién thay thé ring cit, ma gid tri nhilng y&u t§ dic trung k¥ thuat
ctia méy lién hop khau than c6 thé thdp hon mot chit so vdi ly thuyét. Méi mot yéu td trong cdc
rang bude vé diéu kién khdi théc than néu trén déu cd thé Ia chi tieu ddnh gid hiéu qua cia qud trinh
khai thdc than bing may lién hop. Do tinh chit clia via than va tinh ning cla may lién hop déu bién
déi theo khéng gian va thoi gian, nén mdy lién hgp khiu than ciing phai thay déi theo diéu kién cu
thé.

Pé cé thé thay ddi cac yéu t6 trang thdi 1am viéc clia may lién hop khdu than, ta cin phai biét
duge quy ludt cua cdc quan hé tuong hd giira cac yé'u td bién thién vdi cac nhan té bén ngodi.

Bat k¥ yéu t& nio trong co cdu lam viéc cita mdy lién hop khdu than déu ¢ dnh hudng nhat
dinh dén qua trinh pha v& than. Do d6, van dé lua chon cac yéu té lam viéc ctia may lién hop khau
than, ¢é ¥ nghia quyét dinh d€n hiéu qua khai thac than.
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~3. Nang cao hiéu qua cong nghé co giéi hoa dong hé
Muén nang cao hi¢u qui cuia cong nghé co gidi hoa déng by, trude hét can tim hiéu ki vé
cédc yéu t8 anh hudng tdi hiéu qua cva cong nghé co gidi hod dong bo [3].
3.1. Ning luc sdn xudt cia mdy lién hop khdu than
Nhin chung, nang lyc san xudt chia may lién hop khau than Ia tiéu chudn kinh t€ chi yéu dé
ddnh gid hiéu qua tach phd than cha mdy lién hop khiu than. Ning luc san xudt ciia mdy lién hop
khau than cé thé duge phan thanh:
3.1.1. Nang luc sdn xudt theo IV thuyét ciia mdy lién hop khdu than Q. (T/phiit)
Qy =B("H\“Y\"v(‘ ; (1)
trong d6: B, - chiéu sau cat cia mdy, mét ;
H, - chiéu day via than , mét ;
¥, -ty trong cia via than, T/m’ ;

te

V. téc dd cia mdy lién hop khai thic, m/phiit.
3.1.2. Ndang sudt thic 16 ctia mdy lién hop khdu than Q, (T/h)

Q = 60 .B \,.H v L'Y\ . (2)

—+ T, + Ty
TC

trong dé6: L - chiéu daildo chg, m;

Tk - thoi gian khong sin xudt trong chu ky do két cau ciing nhur do tin cay cia mdy lién
hgp khai thac than, phiit;

Ty - thdi gian nghi trong chu ky do yéu t& 16 chic, phiit ;

. V¢ - toc d6 cét trung binh clia mdy lién hop.
Dé phan tich, ta thé hién ning suat thuc t€ cia mdy khau Q, dudi dang sau:

B.H,.V,..
Q - —ov eV g (3)

V.
L+ (T, 4T I+ —5+(TH +Ty)

Qlt = Km ‘QT =

Hiéu suat lam viéc clia may lién hgp khau than:

K - ! 4

m V
1+ Il( +(T,, +T)

Tir (3), ta thay y€u t6 ché do lam viéc cua may lién hgp khau than 1a (B., V), tham s lién
quan téi chiéu dai 10 chg. Su thay doi cha yéu t6 T, khong lam thay doi duge dac trung cia quan hé
trong bidu thic Q, =f (B V;c). Do dd, c6 thé 1dy nang luc san xudt thuc t&€ clia mdy khau than lam
tham s6 t6i wu dé phan tich:

_BoH Vv,

Qu - (5)

Gia sir T};,B. = const — ning luc san xuat thyc t€ cta mdy lién hop khau than 1 him don
diéu cua nang luc san xuat theo Ly thuyét. Do d6 khi ding Q; thay cho Q,,, gid tri t61 uu ctia tham
s6 ché do ciing s& khong thay d6i [4].

3.2. Méi quan hé giita toc do vdn tdi va téc do khdu cua mdy lién hop khdu than
Nang sudt |y thuyét 16n nphat (Q,;,...) cia mdy lién hop khai thic than luén nhé hon nang sudt
cua thiét bi van tai trong 16 chg (Qu); QLrme < Qv

Su rang budc vé toc d6 khau cia may lién hop khai thdc than (V,,,) s€ la:

N
Ve
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Veme $Qui/(Bc.Hy. vy ), m/ph, 6)
trong d6: B, - chiéu sau cit clia mdy, m ;
H, - chiéu day cia via than, m ;
Yy - ty trong chia than, T/m".

Thuc t€¢ cho thdy, nang suit van tdi cha méng cio trong 16 chg via mong thudng 1a 3+4 T/ph,
khi khai thic cdc via than c6 chiéu diy Ién hon 2 m thi nang lyc van tai cia mdng cdo trong 16 chg
c6 thé dat t6i 10 + 12 T/ph. Trong thyc t€, & nhing diéu kién nhat dinh, nang suit cia thiét bj van tai
s¢ la diéu kién rang budc. Néu khai thic via diy 3 m, thi chiéu sau cit ciia may khau s& Ia
(B = 0,63 m), nang sudt van tai clia mang cao 1a (Qy; =10 T/ph), thi t6c do cdt Ion nhat cia mdy
lien hop khai thc than Vo, = 3.7 m/ph.

3.3. Ndng huc cua thiét bi chéng giit 16 cho doi vdi téc dé cdt cia may lién hop khai théc than

Nang suft trung binh vé mat 1y thuyét clia mdy lién hop khai thic than cdn phai nh6 hon nang
luc cho phép vé t6c d6 chéng giit 1o cho

Qp £H, B .y, Vg . (7N
Téc d6 chong giir clia cac gia thuy luc la: .
Ven = Vien Kpe Koy Ky s (8)

trong d6:
Vicu - t6¢ d6 chéng giif theo phuong thitc dich chuyén ciia gid chéng thuy luc (can cit theo
loai hinh ciia gid chéng, Viey = 2,5+ 3 m/ph) ;
Kav, Koy - tuong ting véi hé s6 géc doc via ting va t6c do chong giam do dat dd khong 6n
dinh.
Do d6, rang budc vé cOng nghé d6i vdi toc do cét clia may lién hop sé li:
Vie € Ve (9)
Néu khong phit hop vdi biéu thic diéu kién nay thi hé s6-hoan thanh cia qua trinh chang giir
s& bi giam di. Hé s6 hoan thanh clia qué trinh chéng gilr anh huéng toi sy lam viée clia may tién hop
khai thic than. T6c do cit clia mdy lién hop khai théc than, c6 thé dao dong trong pham vi nhat
dinh, tuy thu6c vao khodng cich cho phép 16n nhat ciia d¢ dn dinh cha dat d4 véch.
3.4. Yéu t6 thodt khi déc hai vdi ning sudt cua mdy lién hop khai théc than
Trong 10 chg khai thic than, c¢6 ham lugng thoét khi doc hai rdt cao, yéu t8 theat khi sé cao,
yéu t& thodt khi cd rang budc d6i véi niang sudt clia mdy lién hop khai thic than, Khi lua chon tham
56 vé ché€ do cong tic cha mdy lién hop khai thac than, cin chii y 16i nhimg y&u t6 nay. Diéu kién
rang buéc:
Q,; =206V, S, Clkq,kp) , (10)
trong dé: Qy - nang sudt 1y thuyét cia mdy lién hop khai thac than, T/ph ;
V. - t6C d6 gi6 16n nhat cho phép trong 16 chg, m/s ;
S, - dién tich tiét dién ngang clia khéng gian 16 chg, m®;
C - néng 46 khi d0c hai cho phép trong ludng gié thai cha 10 chg,% ;
qy - d6 thodt khi doc hai rong d6i ciia via than trong khong gian 16 chg, m"/T ;
k va ky, - hé sg tinh t6i thoat khi tu nhién va hiéu qua tho4t khi cudng biic. |
M6i quan hé rang budc vé yéu t6 thoat khi doc hai véi toc do cit trung binh cé thé dugc biéu
thi:
06V __S5,.C
Vi = ————ma 0 ,m/ph. 11
T kq.k,BoHyy, P (b
3.5. Yéu to kinh té cua qud trinh khdu than
Dé danh gis hitu qua kinh t€ cha qua winh khiu than, thong thudng can ci vao téc d6 khiu
than, ning sudt thuc t€ cia may lién hop khiu than luon phai I6n hon hoac bing nang suit da dinh
vé mit kinh t€. Mitc do kinh t€ 13 mic do von c6 ctia 16 hop thiét bi, tic 1a:
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Q. 20Q, .Th , (12)
ace: Q= 0Bt LY gy (13)
L
=+ T + Ty
V'“_' .
B.,. L.
© Qp = —— Y Typh, (14)

L
1+ V. (T, +Ty)
trong dé: L -chiéu dai 16 chg, m ;
Ty - thoi gian khong san xudt trong chu k¥ do két cdu cung nhu d6 tin cay clia mdy lién
hop khai thic than, ph ;
Ty - thoi gian nghi viéc trong chu ky do yéu t6 t6 chiic, ph.
Tu (12) va (14), ta cé:

VTC > QKD
B Heoyy —Qup(Ty +T)/L
trong doé:
Qy» - ning sudt da dinh vé mit kinh t&;
Ve - t6¢ d0 cit trung binh cta mdy lién hop.
Theo tinh todn kinh 1€ k¥ thuat, ¢ thé tim dugc gid tri cla nang sudt da dinh vé mat kinh t€.
Gid tri nay la tham s6 diu tién khi lya chon tham s6 cia mdy lién hgp khai thdc than. Gia si:
Qx,=1800 T/chu k¥; B. = 0,63 m; Hy = im; L =200 m; v, = 1,4T/m’; Ty= 10 ph; Ty = 15 ph,
v 1800 ’
i 7 60.18(0,63.1.1.4 - 1800/ 60.18)(10 + 15)/ 200

, m/ph, (15)

< V. 22.4m/ph.
3.6. T6 chitc sdn xudt ,

San luong khau than cla mdy lién hgp khéng nhimg phu thudc vao chiéu sau cit, ma con phy
thuéc vio thei gian nghi viée trong chu ky do yéu t6 td chitc (Ty). D6i véi timg loai mdy khau cling
nhu timg diéu kién via cu thé ma ta b tri sian xuat sao cho hop 1y, dé thdi gian ngimg nghi ctia mdy
khau 12 nh6 nhat.

;ﬁ -

Hinh 1. Mat cit ngang 10 cho Hinh 2. Cong nghé co khi hoa trong 16 chg

4. Két tuan

Két qua nghién citu cho thdy c6 thé diing nang luc san xudt theo Iy thuyét Jam chi tiéu higu
qua, ¢6 thé t61 ru hoa theo trinh ty:

+ Theo méi gid tri clia tham s6 dau vao va B, tim dugc nang suat ly thuyét t6j uu theo quy
chudn cita diéu kién k¥ thuat va tham s& ché do tuong tng clia né.
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+ Can ait vao dic tinh cla timg loai mdy khau than va gid tri ca tham sé ché do, tir dé ta tinh
duge gia tri Ty cho timg trudng hop cu thé,

Khi tinh duoc gid tri Ty, tinh gid tri Q, cho timg trudng hop cu thé.

V& d6 thi biéu thi moi quan hé Q, = f(Qy) véi cdc gid tri chiéu sau cit B khdc nhau. Tir dé cé
thé tim duoc gi4 tri 1dn nhat ctia nang suét thuc t€ Q,.

Tir su nghién ctiu mdi quan hé rang budc vé kha niang khiu than cia mdy lién hgp véi kha
nang van tai cia mdng clo 10 chg, va kha nang khiu than cia may lién hop vdi t6c d6 chéng giir
trong 19 chg, cho phép ta ddnh gid duoc hiéu qua ciia qua trinh khai thiac bing mdy lién hop. Trén co
s& d6 luya chon céc loai méy lién hop khai thac than va té hgp thiét bi phit hop véi diéu kién khai
thdc than hdm 16 & nudc ta.

¢
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