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Nguyén Cao Khii'", Vii Thii Tién Diing'?, Dinh Thi Thanh Nhan'?, Vii Pirc Nghia'?
Truong Dai hoc Mo - Dia chét
INhom nghién cieu Pht trién bén vimg Khoa hoc, Cong nghé Mo va Moi trieong (SDM)
3Tdp doan Cong nghiép Than - Khodng san Viét Nam

TOM TAT

Khi dua cac Khu vye khai thdc him 16 xudng sau dudi mitc -150 vao hoat dong, Cong ty Than Mao
Khé - TKV dy kién bit dau van hanh cac 16 chg tang -230/-150 tir quy IV nim 2025; dén nim 2026 s&
c6 dong thoi 6 16 cho tai mirc nay hoat dong song song voi cac 10 cho trén mic -150. Sw gia ting vé sd
Iwong va thay doi vi tri cac ho tiéu thy gié 1am bién doi dang ké cAu tric hé thong théng gio chung cia
mo. Trong boi canh d6, viéc tinh todn va diéu chinh thong gié nhim phan phdi luu lwong gié phi hop
v6i nhu cau thye té cia cac hd tiéu thy 13 yéu cau bit bude. Néu khong ¢6 co s tinh toan va giai phap k¥
thuat hop 1y, hé thong thong gi6 co thé roi vao trang thai phan bd khong dong déu, dan dén hién tuong
thira gié sach ¢ mdt s6 khu vuc va thiéu gié ¢ cac khu vire khac. Hé qua 1a gia ting nguy co tich ty khi
doc hai, suy giam diéu kién vi khi hau, anh huéng truc tlep dén hiéu qua thong gié va mirc do an toan
cua mo, dac biét ddi véi cac mo ¢o nguy co chiy nb cao nhu Mao Khé. Trén co so ké hoach khai thac va
c4c tiéu chuan hién hanh, bai viét thyrc hién tinh toan hé théng thong gié moé va dé xuat cac giai phap ki
thuat nhim ning cao hiéu qua thong gi6. qua d6 bao dam diéu kién 1am viéc va an toan cho moé khi dua
vao khai thac tang -230/-150 véi 6 16 che.

Tir khoa: Mo than Mao Khé; tang -230/-150; thong gié mé; tinh todn théng gié moé

1. Thuc trang mé than Mao Khé

Mo than Mao Khé thugc Cong ty Than Mao Khé - TKV dugc mé via bing giéng nghiéng tir mirc +30
xubng mirc -25 va giéng nghiéng tir mixc +17 xubéng murc -80, -150; giéng dirng +26 xudng mizc -230 chia
thanh ba ting chu yéu: tang -150/-80, tang -80/-25, tAng -230/-150. M6t s6 khu virc duoc mé via bang hé
thong 16 ngam, thuong thong 1én 19 via tao thanh ting khai thic tir -80/LV, -25/LV... So d6 thong gi6é mo
than Mao Khé dugc mo6 phong nhu trén Hinh 1.

Hién nay, Cong ty Than Mao Khé — TKV dang duoc cap 02 gidy phép khai thac hém 10, gom:

(1) Gidy phep Kkhai thac s6 2496/GP-BTNMT do Bo Tai nguyén va Moi tru:ong cAp ngay 28/11/2008
cho Dy 4n diu tv mé rong san xuat Cong ty Than Mao Khé, cong suét 1,6 triéu tin/nim. Dy 4n nay da
dwoc gia han va diéu chinh theo Gidy phép s6 407/GP-BTNMT ngay 30/12/2022, v6i thoi han khai thac
dén hét nam 2030 (sau day goi tit 1a dy an khai thac ham 16 cong suat 1.6 triéu tan/nim).

(2) Giy phép khai thac s6 57/GP-BTNMT do B6 Tai nguyén va Moi truong cap ngay 21/02/2022 cho
du 4n khai thac him 16 du6i mirc -150, cong suat 2,0 triéu tAn/nim.

Cin ctr ké hoach san xuét - kinh doanh do TKV giao, Cong ty Than Mao Khé - TKV xdy dung ké
hoach khai thac nhu sau:

Nim 2025: San lrgng than nguyén khai ham 10 dat 2.250.000 tin; tong khéi lwong dao 16 méi
22.887m, trong d6 xay dyng co ban (XDCB) 67m va chun bi san xuat (CBSX) 22.820m (gdm: 16 than
13.700m, 10 da 9.120m); khéi lugng xén 16 9.350m (16 than 7.675m, 16 da 1.675m). Hé s6 mét 1o dat
10,14m/1.000 tin than nguyén khai.

Nim 2026: San lrgng than nguyén khai ham 10 dat 2.400.000 tin; tong khéi lwong dao 1o méi
24.879m, trong d6 XDCB 479m va CBSX 24.400m; khdi hrong xén 16 10.000m. Hé s6 mét 10 dat
10,19m/1.000 tin than nguyén khai.

*Tdc gia lién hé
FEmail: nguyencaokhai@humg.edu.vn
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Hinh 1. M6 phéng so dé thong gié mé than Mao Khé (st dung phan mém Ventsim)

2. Tinh toin thong gié khi chwa huy dng 6 16 chg ¢ ting -230/-150 dong thoi vao hoat déng

Cong ty Than Mao Khé ap dung phuong phap thong gié hit véi so do thong gié kicu suon. Cong tic
thong gi6 chinh duoc thyc hién thong qua 5 tram quat gi6 chinh, gdm: tram quat 2K 56-No24 tai mirc +69;
tram quat FBCDZ-No35 tai mic +120; tram quat FBCDZ-No17 tai mitc +25; tram quat FBCDZ-No27
tai mic +40; va tram quat FBCDZ-No13 tai mtc +200.

2.1. Ké hoach khai thdc khi chiwa huy dpng 6 1o ch & tang -230/-150 dong thoi vao hoat dong

Trong giai doan chua huy dong dong thoi 6 16 cho thude tng -230/-150 vao hoat dong, dé bao dam san
Irgng theo k¢ hoach, mé du kién huy dong 17 16 chg va 13 guong 16 dao. K& hoach khai thic chi tict doi
vdi céc 10 cho va cong tic dao 10 duge trinh bay twrong tng trong Bang 1 va Bang 2 (Phong KTM, 2025).
Bdng 1. Cdc 1o cho ciia mé than Mao Khé khi chiea huy dong 6 1o cho tang -230/-150

Thong s6 S

; 10 chg (m an yat e
STT Tén 16 che khlfi‘:fmc i) B Ny ‘1*-1‘:611‘1‘?“
Ch‘l(‘tll Chiéu (T/ng.d) g

dai cao

1 |LC TBI-9BT-1 tang -230/-191 (PXKT1) -230/-191 85 2.3 350 L 20,
J ’ gid ZHF

2 | LC TBI-9V-1 Tang -230/-150 (KT2) -230/-150 | 230 2.3 440 L 20,
& ’ gid ZHF
3 | LCDT-TN-9VT-1 tﬁng -150/-80 (PX KT3) -150/-80 4 2.2 363 LC NN
4 |LC DT-TN-9AT-1+2 tﬁng -150/-80 (PX KT3) | -150/-80 4 22 597 LC NN
LC TBI-8T-2 tﬁng -230/-150 (PX KT4) -230/-150 | 195 22 570 LC NN
6 | LC TBII-9BT-3 tﬁng -230/-150 (PX KT5) -230/-150 4 2.2 530 LCNN
7 |LC DT-TBI-10-1 tﬁng -25/4+59 (PX KT6) -25/+73 130 2.3 715 L i,
" gia ZHF
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Théng sb Si
; 16 chg (m an At li
STT Tén 1o chy khlfi‘:’lcléc o C(h) lwgng ‘1*-1‘:6'1‘1‘?“
ew | Cinenl g ) g
dai cao
8 |LC TBII-10-4 tAng -230-150 (PX KT7) 230150 | 4 | 23 | 305 | LCNN
9 | LC TBI-VOBT-1 TAng -230/-150 (PX KT8) | -230/-150 | 140 | 23 | s00 | LCdaL
gld ZHF
10 | LC DT-DNI-9V+T-1 tAng -150/-80 (PX KT9) | -150/-80 | 4 | 22 | 293 | LCNN
{1 |LC DT-TBIL7V+T-1+2 thng -150/80 ®X| o0 0 | 4 | 25 | 363 | Lom
KT9)
12 | Via 6 TBII -150 (PX KT9) 2150 4 | 22 | 143 | Lo
13 | LC DT-DB-10-2 thng +130/4219 (PX KT10) |+130/4219| 156 | 22 | 46s | LCdab
gld ZHF
14 | LC DT-DB-6T-1 tAng +200/+340 (PX KT10) [+200+340] 4 | 22 | 197 | LCNN
R LC dai,
15 | LC DT-TBI-10-3 tAng -150/-80 (PX KT11) 15080 | 202 | 23 | 520 | o
R LC dai,
16 | LC TBI-VST-1 TAng -230/-150 (PX KT12) | -230/-150 | 166 | 2.3 | 530 >
gld ZHF
R LC dai,
17 | LC DT-TBI-5T-1 ting -150/-80 (PX KT15) | -150/-80 | 145 | 23 | 635 >
gld ZHF
Bdng 2. Ké hoach dao 16 ciia mé than Mao Khé khi chiea huy dong 6 1o cho tang -230/-150
Tiét " Chiéu | Chiéu
en Chiéu . .
. di¢n dai dai thye | dai Ghi
STT Tén duong 1o Dién san xuat | dwong N te dang | thiet ,
. thong o % chu
10 b thi cong ke
(n7’) (m) (m)
1 | Guong DVD VSDBII-150 | VSDBII -150 11 300 7658 | 1100
2 | Guong XVC2 V8 Tay -150 | V8 Tay -150 11 90 58.1 9 | i1
3 ﬁ‘;‘gng XVCI4 VOBBIL|  yonm11 150 11 750 48.8 70
y | Guong XVC6 -230 LCTBI || 11 op13 230 179 | 166 16 35
-9BT-3
5 _(;‘;‘_’;g DVD -230 LCTBL| | gy g1p 30| 137 | 260 588 678 | PL2
g | Guong DVD 230 LCTBL Y gy opt 30| 11 200 46 55
9BT-1
7 | Guong DVD VSDBII -25 VSDBII -25 11 30 12 200
PL3
8 | Guong DVTC6 V10D -80 V10D -80 11 190 26 174
9 | Guong DV canh Péng -230 DV cénh Pong 230 175 | 600 1365 | 1800
. XLM
1o | Guong DVD -230 LCTBL |} vipy gvip 30| 137 | 275 262 278

-9V-2
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Tiét Chiéu | Chiéu

dién C;‘;‘;“ aiithe | i |
STT Tén dwong lo Dién san xuat | dwong A te dang | thiet -
g thong a0 £ chu

10 thi cong ke

m | B0 T

Guong DVD V9 Tay DBII

il e V9 Tay DBIT-80 | 16 470 298 508
12 _(;‘(’;‘mg XVC2 VIT BBIL| 51 pp11 .80 11 350 5 70
13 | Guong DVD V8D DPBII-80 | V8D DBII -80 11 345 213 | 4688

2.2. Két qud tinh todn théng gié khi chiwa huy dpng 6 1o cho tang -23-/-150

* Luu hwong gié mo
Pé tinh toan Iuu lwong gi6 chung cho mo, ta &p dung cong thirc sau (Tran Xuan Ha va cong s, 2014):
Q.= L1k QutZQy+ZQy, + 2Qy,); m/s

Trong dé:

1.1 - Hé sb ké dén su phan phdi gié khong déu trong cac ludng gio;

K, - Hé s6 tinh dén sy ting san lugng cua 16 cho (chon k= 1.1);

¥Q,, - Tong luu luong gié 1o trong mo, m/s;

¥Q,. - Tong luu lwong gié can thiét cho guong 16 chg, m¥/s;

¥Q,, - Tong luu lugng gi6 can thiét cho guong 16 dao, m¥/s;

2Q,, - Tong Iuu lwong gi6 can thiét cho ham tram, m/s.

Két qua tinh Ivu luong gié cho khu mé nhu sau (Nguyén Cao Khai, 2025):

Q,=1,1(1,1 x238,7 + 62,7 + 40,7 + 30) = 436m’/s

Sau khi phan phéi gié cho cac khu virc mé vé6i 5 tram quat gié chinh, két qua tinh toan cac tram quat
gi6 dam nhiém nhu sau:

Tram quat 1: Cira 10 mirc +25 (FBDCZ-No17): Q, = 48m?/s; Tram quat 2: Cira 16 nurc +120 (FBDCZ-
No33): Q, = 180m’/s; Tram quat 3: Cira 10 mirc +40 (FBDCZ-No27): Q,, = 93m%/s; Tram quat 4: Cira
16 mirc +69 (2K56-No24): Q, = 96m*/s; Tram quat 5: Cira 16 mirc +200 (FBDCZ-No13): Q, = 27m?/s.

* Ha dp mo

Két qua tinh todn ha 4p mé nhu sau: Ha dp do quat 1 tai nurc +25 dam nhiém: h, = 161 mmH,O; Ha &p
do quat 2 tai mic +120 dam nhiém: h, = 262 mmH,O; Ha dp do quat 3 tai mirc +40 dam nhiém: h, = 199
mmH,0O; Ha 4p do quat 4 tai mic +69 dam nhi¢m: h, = 248 mmH,O; Ha ap do quat 5 tai nurc +200 dam
nhiém: h, = 66 mmH,0O.

* Ché dg lam viéc cia cdc quat gié chinh

Ché do 1am viéc ctia cac quat gié chinh: Két qua tinh toan x4c dinh ché d¢ lam viéc cua cac quat gi6
chinh nhur sau (Nguyén Cao Khai, 2025):

- Quat 1 tai ctra 16 mitc +25 (FBDCZ-No17): Piém 1am viéc hop 1y cia quat 1a diém A nhu trén Hinh
2. Vi cac thong s6 1am viée clia quat nhu sau: Luu lugng quat tao ra: Q, = 50m*/s; Ha 4p quat tao ra: h, =
175 mmH,0; Géc I4p canh ciia banh cong tac: 6 = -5° Hiéu suat lam viéc cua quat: n = 0,75.

- Quat 2 tai cira 10 mirc +120 (FBDCZ-No35): Piém lam viéc hop 1y cua quat nhur trén Hinh 3. Véi
céc thong s6 1am viéc ciia quat nhu sau: Luu luong quat tao ra: Q,, = 180m’/s; Ha &p quat tao ra: h,, =
262 mmH,0; Géc l4p canh ctia banh cong tac: 6 =-5% Hiéu suét lam viéc ciia quat: .= 0.78.

- Quat 3 tai cira 16 muc +40 (FBDCZ-No27): Biém lam viéc hop 1y cua quat nhu trén Hinh 4. Vi cac
thong s6 1am viéc cua quat nhu sau: Luu lugng quat tao ra: Q,, = 105m%/s; Ha 4p quat tao ra: h,, = 254
mmH,0; Géc 14p canh cua banh cong tac: 6 = -2,5% Hiéu suat lam viéc cia quat: 1 =0.79.

- Quat 4 tai cira 16 mirc +69 (2K56-No24): Piém lam viéc hop Iy cua quat nhur trén Hinh 5. Véi cac
thong s6 1am viéc cia quat nhu sau: Luu luong quat tao ra: Q. = 98m’/s; Ha &p quat tao ra: h, = 260
mmH,0; Géc 14p canh cua banh cong tac: 6 = 30° Hiéu suat 1am viéc ctia quat: = 0,78.
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- Quat 5 tai cira 16 mic +200 (FBDCZ-No13): Piém lam viéc hop Iy ctia quat nhw trén Hinh 6. Voi
cac thong s6 1am viéc cua quat nhur sau: Luu luong quat tao ra: Q, = 31m¥/s; Ha ap quat tao ra: h, = 87
mmH,0; Géc ldp canh cua banh cong tac: 6 = -2,5% Hiéu suat 1am viéc cia quat: = 0.85.

Két qua tinh toan thong gi6 khi dwoc ap dung trong thuc té cho thay hé thong théng gié moé dap ing yéu
cau k¥ thuat, bao dam an toan trong khai thac va duy tri cac diéu kién moi truong 1am viéc theo quy dinh.
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Hinh 2. Ché do lam viéc ciia quat gio FBDCZ-Nol7 (tram quat mikc +25)
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Hinh 4. Ché d¢ lam viéc ciia quat gio FBDCZ-No27 (tram quat mikc +40)
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Hinh 5. Ché dp lam viéc ciia quat gio 2K56-No24 (tram quat mirc +69)
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Hinh 6. Ché do lam viéc ciia quat gio FBDCZ-Nol3 (tram quat mitrc +200)
3. Tinh toin thong gié khi huy déng 6 16 che ciia ting -230/-150 dong thoi vao hoat dong
3.1. Ké hoach khai thdc khi huy dpng 6 1o che ciia tang -230/-150

Khi moé dong thoi dua 06 16 cho thude tng -230/-150 vao hoat dong, san lwong khai thac du kién dat
583.970 tan/quy. Dé dap tmg mirc san lugng nay, mé huy dong tong cong 18 16 cho va 14 guong 16 dao.
Ké hoach huy dong cu thé dbi véi cac 16 chg va cac duong 16 chuan bi duoc trinh bay trong Bang 3 va
Bang 4 (Phong KTM, 2025a).
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Béng 3. Ké hoach khai thdc 1o cho khi huy déng 6 16 cho cia tang -230/~150

Thong s6 16 cho (mét)
STT Tén via Tang |Chidu|Chidu Sin wgng | Ghi chu
dai | cao | (tan/ngay)
1 | V9bbong -150/-80 (L.C DT TBI-9BT-1) -150/-80 | 115 | 2.3 520 LC dai, gia ZHF
2 | V9 Tay tang -230/-150 (I.C TBI-9V-1) -230/-150| 230 | 2.3 480 LC dai, gia ZHF
3 | VOA TN ting -150/-80 (1.C DT-TN-9AT-1-2) -150/-80 4 22 380 LC NN
4 | V9 TN ting -150/-80 (L.C DT-TB-9T-1) -150/-80 4 22 332 LC NN
5 | V8 Tay ting -230/-150 (I.C TBI-V8T-2) -230/-150| 195 | 2.3 600 LC dai, gia ZHF
6 | VOBNIII tang -150/-80 (I.C DT-PNI-OV+T-1) | -150/-80 4 22 300 LC NN
7 | Via 6TBII -150 -150 4 2.2 120 LCNN
8 | VOB TBII tang -230/-150 (L.C TBII-9BT-3) -230/-150| 4 2,2 380 LC NN
9 | V10 CB-25/+59 (LC TBI-10-1) -25/459 | 130 | 2.3 550 LC dai, gia ZHF
10 | V9 Bong -150/-80 (LC DT-TBI -9V-1) -150/-80 | 150 | 2.3 360 LC dai, gia ZHF
11 | V9B Tay tang -230/-150 (L.C TBI-V9BT-1) -230/-150| 245 | 2.3 800 LC dai, gia ZHF
12 |37 EB{H;)”% - G DL THRIT- 150/80 | 4 | 22 | 530 LC NN
13 | LCTBI-10-4 tang -230/-150 -230/-150| 4 22 120 LCNN
14 | V10 CB +130/+200 (LC DT-DBI-10-2) +130/200] 156 | 2,3 500 LC dai, gia ZHF
15 | V10 Tay -150/-80 (LC DT-TBI-10-3) -150/-80 | 202 | 2.3 460 LC dai, gia ZHF
16 | V8 Pong tang -230/-150 (L.C TBI-V8T-1) -230/-150| 177 | 2.3 640 LC dai, gia ZHF
17 | V5 Péng tang -150/-80 (1.C DT-TBI -5T-1) -150/-80 | 136 | 2.3 650 LC dai, gia ZHF
18 | V6 Binh Minh +200/4340 (LC DT-bB-6T-1)  +200/+4+340, 4 22 400 LC NN
Béng 4. Ké hoach dao 16 khi huy dong 6 1o cho tang -230/-150
STT Tén gwong lo trong quy theo thiét ké | thong gio | dién 2(1a0
e (m) | o)
1 | Dao lo XV BBII nurc -150 48 1000 58 13,5
2 | Dao DVD V8 DBII muc -150 103.5 920 350 11
3 | Bao DVD V9 BBII muc -150 19 1120 790 11
4 | Bao DVD V8T -150 + XV Cup 2 133 133 82 11
5 | PaoXVetp 5, 6,7, 8 VObT-3 mirc -230 171 171 590 11
6 | Dao 1o DVD mue -230 LC TBII-10-4a 185 1350 445 13,5
7 | Pao thuong nbi + XV ctip nghiéng VIbT -230/-208 90 90 380 11
8 | Bao XV Cip 6 + DVT C6D V10 Déng -80 243 263 610 11
9 | Dao DVD V8 DBII quay Déng mtre -25 162 520 172 11
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Chicw dai | chidu gai | Chibu dai | Tiée
STT Tén gwong 16 ¢ . | theo thiet ke | thong gié | dién dao
rong quy b
s (m) m | )
10 | Dao DVD V9 DBBII quay Tay mtc -25 183 620 300 11
11 | Dao DVD V9 DBII quay Tay murc -80 (XLM) 172 508 610 11
12 | Bao 16 DVD canh Déng -230 (XLM) 175 860 500 13,5
13 | Bao 1o DVD V8 BBII quay Déng -80 (XLM) 210 630 343 11
14 | Bao 1o DVD mue -230 LC TBI-9V-2 160 1210 348 13,5

3.2. Két qud tinh todn théng gié khi huy dpng 6 1o cho ting -230/-150

* Luu hwong gié mo
Pé tinh toan luu lwong gié cho mé, ta 4p dung cong thirc sau (Tran Xuan Ha va cong su, 2014):
Q.= L1k, QtZQ+ZQy, + 2Q,,); m/s
Két qua tinh hru lugng gi6 cho khu mé nhw sau (Nguyén Cao Khai, 2025):
Q, = L1%(1,1*%239,7 + 67,7+ 42,1+ 31) = 445m?/s.
Sau khi phan phdi gi6 cho cac khu virc mé v6i 5 tram quat gi6 chinh, két qua tinh toan cc tram quat
gié dam nhiém nhu sau:

Tram quat 1: Cira 10 mac +25 (FBDCZ-Nol7): Q, = 30m’/s; Tram quat 2: Ctra 10 muc +120
(FBDCZ-No35): Q, = 205m’/s; Tram quat 3: Ctra 10 mic +40 (FBDCZ-No27): Q, = 100m?/s; Tram quat 4:
Cira 16 nurc +69 (2K56-No24): Q, = 89m?/s; Tram quat 5: Ctra 16 mrc +200 (FBDCZ-No13): Q,=27m?/s.

* Ha dp mo

Két qua tinh ha 4p moé nhur sau: Ha ap do quat 1 tai mirc +25 dam nhiém: h, = 86 mmH,O; Ha ap do quat
2 tai muc +120 dam nhiém: h, = 286 mmH,O; Ha ap do quat 3 tai mic +40 dam nhiém: h, = 230 mmH,O;
Ha 4p do quat 4 tai mirc +69 dam nhiém: h, = 214 mmH,O; Ha 4p do quat 5 tai nurc +200 dam nhi¢m:
h,, = 66 mmH,0.

* Ché dp lam viéc cia cdc quat gié chinh

Ché do 1am viéc ctia cac quat gié chinh: Két qua tinh toan x4c dinh ché d¢ lam viéc cua cac quat gi6
chinh nhur sau (Nguyén Cao Khai, 2025):

- Quat 1, tai cira 10 mirc +25 (FBDCZ-No17): Piém 1am viéc hop 1y ciia quat 13 diém A nhur trén
Hinh 7. Véi cac thong s6 1am viéc cua quat nhur sau: Luu lwong quat tao ra: Q,, = 50m’/s; Ha &p quat tao ra:
h,, = 175 mmH,0; Géc 1ip canh cia banh cong tac: 6 = -5° Hiéu suat lam viéc cua quat: = 0,75.
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Hinh 7. Ché d¢ lam viéc ciia quat gio chinh tai mikc +25 (FBCDZ-N,17)
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- Quat 2, tai ctra 16 mirc +120 (FBDCZ-No35): Diém lam viéc hop 1y ciia quat nhu trén Hinh 8. Vi
cac thong so lam viéc ctia quat nhu sau: Luu lugng quat tao ra: Q= 208m?/s; Ha ap quat tao ra: h,,, =294
mmH,O; Goéc lap canh cua banh cong tac: 6 =-3°; Hiéu suat lam viéc cua quat: n=0,82.
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Hinh 8. Ché dé lam viéc ciia quat gio chinh tai muc +120 (FBCDZ-N,35)
- Quat 3, tai ctra 16 murc +40 (FBDCZ-No27): Piém lam vi¢c hop Iy ctia quat nhu trén Hinh 9. Véi
cac thong so lam viéc ciia quat nhu sau: Luu lugng quat tao ra: Q,, = 105m?/s; Ha ap quat tao ra: h,, = 254
mmH,O; Goéc lap canh cua banh cong tac: 6 = -2,5% Hi¢u suat 1am viéc cua quat: = 0,79.
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Hinh 9. Ché d¢ lam viéc ciia quat gio chinh tai mikc +40 (FBCDZ-N,27)

- Quat 4, tai ctra 10 mirc +69 (2K56-No24): Diém 1am viéc hop 1y cua quat nhu trén Hinh 10. Vi
cac théng s6 1am viéc cua quat nhu sau: Luu lugng quat tao ra: Q. = 98m¥/s; Ha p quat tao ra: h,, = 260
mmH,0; Géc lz“ip canh cua banh cong tac: 6 = 30° Hiéu suat lam viéc cua quat: 1 =0,78.

- Quat 3, tai cira 16 mitc +200 (FBDCZ-No13): Piém 1am viéc hop 1y cua quat nhw trén Hinh 11. Vi
cac thong s6 1am viéc cua quat nhur sau: Luu lugng quat tao ra: Q,, = 31m¥/s; Ha ap quat tao ra: h,, = 87
mmH,0; Géc ldp canh cua banh cong téc: 6 = -2,5% Hiéu suat 1am viéc ciia quat: 1 = 0.85.
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Hinh 10. Ché do lam viéc ciia quat gié chinh tai mitc +69 (2K56-No24)
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Hinh 11. Ché dp lam viéc ciia quat gio chinh tai mire +200 (FBCDZ-Nol3)
4. D& xuiit giai phap hoan thién ning cao hiéu qua thong gié mé

Qua két qua tinh todn thong gié moé cho hai giai doan cho thay, ¢ giai doan 2 khi huy dong dong thoi
6 16 cho tang -230/-150 vao hoat dong, lru lwong gi6 yéu cau ciia mo ting thém 9m?¥/s (445m/s so véi
436m?/s). Dong thoi, luu lwong gié phan bo tai cic tram quat co sy thay doi nhu sau:

Tai cira 16 muc +120: Luu Ivgng gié tinh todn ting thém 25m?/s; ché do lam viéc cua quat diéu chinh
tir goc 1dp canh -5° 1én -2.5°, Iuu luong dat 208m?/s.

Tai ctra 16 mirc +25: Luu lugng gi6 tinh todn giam 13m?%/s; quat 1am viéc ¢ ché do -5° (giéi han nho
nhat), uu lvgng dat 50m?/s.

Tai ctra 16 mirc +40: Luu Iwong gi6 ting thém 7m?/s; quat duy tri ché do -2.5°, luu lwgng dat 100m?/s.

Tai ctra 10 mac +30: Luu lwgng gié giam 7m?/s; quat lam vi¢c ¢ goc +30°, luu luong dat 98m?/s.

Tai ctra 16 mitc +200: Luu lugng gi6 khong thay doi; quat duy tri ché do -5°, Ivu luong dat 3 1m?/s.

Nhur vy, khi dwra 6 10 chg tAng -230/-150 vao khai thic, so do thong gié mo co sy thay doi dang ké,
kéo theo sy bién dong vé nhu cAu va phan b6 luu luong gié tai cac khu vire khai thac. Két qua tinh toan
da cho phép diéu chinh hop ly phan phbi gi6 va tdi wu ché do van hanh ctia cac tram quat, gop phin ning
cao hi¢u qua thong gid.
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Pé tiép tuc nang cao hiéu qua thong gié va dam bao an toan mé, nghién ctru dé xuit mot sd giai phap sau:

- Ra sodt, bo sung diy du cac dau do khi CH, va CO tai cc vi tri theo quy hoach, tich hop vdi hé thong
giam sat ty dong; tirmg budc hoan thién hé théng diéu khién va diéu chinh thong gié tu dong nhim ning
cao hiéu qua quan Iy va xir Iy tinh hudng an toan mé.

- Pau tu bién tAn cho cic tram quat gié dang sir dung khoi dong mém dé diéu khién dong co quat
(Nguyén Cao Khai, 2018; Sobolev, 2007).

- Piéu chinh ké hoach khai thac theo hudng han ché t6i da khai thac dong thoi nhiéu 16 chg ¢ nhicu
tang. Trong truong hop bit budc khai thac da tang, can thiét ké so do thong gié hop Iy nhim tach biét
ludng gi6 sach va gio thai. Tién tdi giam hoic khéng bb tri 16 cho ndi tiép; truong hop c6 16 cho ndi tiép
can kiém soat chit ché ndng do khi doc hai, dic biét 1a khi mé-tan, theo quy dinh an toan hién hanh (Tran
Xuan Ha va cong su, 2012).

5. Két luin

Qua nghién ctru co thé thiy, h¢ théng thong gié ctia mo than Mao Khé hién tai co ban dép tng yéu
cau thyc té san xuat. Phuong phap thong gi6 ap dung phu hop, cac tram quat gi6 chinh van hanh 6n dinh,
bao dam ning lyrc cAp gié cho mang ludi thong gié chung cua mo. Tuy nhién, trong giai doan t6i, khi
san lrgng khai thac tap trung chu yéu ¢ cac mirc sau dudi -150, can tiép tyc tinh toan va t6i vu hoa phan
phdi Iru lwong gié phit hop véi diéu kién khai thac méi. Khi d6, mot sé tram quat tai mirc +200 va +40
¢6 thé khong con phi hop, do d6 can xem xét phuong an dau tu thay thé hoic ning cap cac tram quat co
cong suat 16n hon dé dap tng yéu cu khai thac xubng siu (Babak G.A., 1982). Bén canh viéc tinh toan
ké hoach théng gié dinh ky theo quy, Cong ty can thyc hién kiém dinh, danh gia thudng xuyén cc tram
quat gi6 chinh va mang hréi thong gié mé. Trén co s¢ do, kip thoi dé xuit cic giai phap k§ thuat phi hop
nhiim nang cao hiéu qua théng gid, bao dam an toan va d4p Gng yéu cau san xuét ciia mo trong giai doan
phat trién tiép theo.
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ABSTRACT

When the underground mining project is extended to the -150 m level, Mao Khe Coal Company —
Vinacomin plans to commence operation of longwall panels at the -230/-150 m level from the fourth
quarter of 2025. In 2026, six longwall panels at this level are expected to operate simultancously
with the panels above -150 m, resulting in significant changes to the overall mine ventilation system.
These changes are driven by variations in airflow demand and the spatial distribution of air consumers.
Accordingly, ventilation calculations are required to adjust airflow distribution to meet actual operational
demands. This is a critical task, as improper design or adjustment of the ventilation system may lead to
uneven air distribution-resulting in excessive airflow in some arcas and insufficient airflow in others.
Such conditions can deteriorate environmental quality due to the accumulation of harmful gases and
unfavorable microclimatic conditions. More importantly, they may significantly reduce ventilation
efficiency and compromise mine safety, particularly in gassy and explosion-prone coal mines such as
Mao Khe. This study presents the results of mine ventilation calculations based on the approved mining
plan and applicable regulations. In addition, technical solutions are proposed to improve ventilation
efficiency and ensure safe working conditions when the -230/-150 m level with six active longwall panels
is put into operation.

Keywords: Mao Khe Coal Mine, level -230/-150; mine ventilation; ventilation calculation
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