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KHOA HOC VA CONG NGHE MO

XAC DiNH CHE PO LAM VIé‘c HOP LY

BUA CAC QUAT GIO CHINH TAI MO THAN HA RANG,
\. . CONG TY THAN HA LONG-TKYV

NGUYEN CAO KHAT NGUYEN VAN THINH,

hong gié md than ham 1o chiém mot vj tri vo

r Nh& ¢6 cong tac thong gio, dwa gid sach vao
mo cung. cap khéng khi ‘cho con ngwoi lam viéc

~trong mo, hoa Ioang ndng dd cac khi doc, khi cod

hai, hoa loang nong dd bui va dwa chung ra khoi
mo va dam bao diéu kién vi khi hau dé chiu tai cac
vi tri lam viéc. Mé than Ha Rang Coéng ty than Ha
Long-KTV hién nay dang st dung 2 tram quat gio
chinh dé& théng gi6 cho mé véi cong suat mdi tram

' quat la khac nhau: quat gié FBDCZ-N19/2x220 kW

9
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& tram quat clra 16 mic +100 va FBDCZ-
N16/2x110 kW & tram quat clra 10 mirc +240 lam
viéc song song doéng thoi. Pé hai guat lam viéc
hiéu qua dap (rng yéu cau thong gio cho mé, déng
thoi tranh xay ra tinh trang “gidng gio” grwa hai
tram quat gio chinh, bai bao-da tinh toan, xac dinh
ché dé cong tac cla m0| tram quat glo chinh, phu
hop cong suat clia mdi quat va dap ¢ng yéu clu
thong gié do mdi quat phu trach.

1. Khai quat chung vé mé than Ha Rang [2], [3]

Mé_than Ha Rang nam trong dai chira than Hon
Gai-C&m Pha c6 dién tich khoang 18,9 km® va da
dwoc Hoi déng quan tri Tap doan Cong nghiép
Than-Khoang san Viét Nam (nay la Hoi ddng thanh

cling quan trong trong day chuyén- cong nghe _

Trwong Dai hoc Mé-Dja chat
Email: nguyenkhaimdc@gmail.com

vién) giao cho Coéng ty than Ha Long quan Iy bao
vé ranh gidi, tai nguyén, trlr lwong than va tb chirc
khai thac than theo quyét dinh s6 1863/QD-HDQT
ngay 08/8/2008. Mé than Ha Rang hién nay dang
dwoc thwe hién khai thac ¢ ca hai mure: -25++50 va
-100+-25. Cac |6 chg duoc b tri ddng thoi chi yéu
& hai via than: via 13 va via 14. Trong do, da s6
cac'16 cho dwoc bd tri & via 13, theo cac khu va
mwrc khac nhau. Cu thé 1a: & khu 11-V.14 mic
-100/-25 c6 1 16 cho; & khu V-V.14 mirc -100/-25
c6 116 cho; & khu VI, V.14 co6 1 10 che; & khu Il via
13co 210 cho & khu IV via 13 cd110 chg; & khu VI
via 13 ¢ 1 16 chg. Hé théng théng glo cta khu mo
Ha Rang dugc thiét lap trén co s& cac dudng lo
hién co, phwong phap théng gidé cho mé la phuong
phap thong gio hut voi 2 tram quat gio chinh la:
tram quat 1 la quat FBDCZ- 6/N%19, dat tai clra 1o
+100; tram quat 2 la quat FBDCZ-N%16, dét tai cira
16 xuyén via mirc +240.

2. Xac dinh lwu lwong gié cho cac ho tiéu
thu va phan phéi gié

2.1. Lwu Iwong gié cho céc 16 cho

Lwu lwong gid can thiét cho cac 1o cho dwoc
trinh bay trong Bang 1 [3].

Bang 1. Két qua tinh lwu lwgng gid can thiét cho céc 16 chy

& Theo sd | Theo lwong thubc | Theo yéu té | Theo yéu |Luu luwong

Ne Khu vue 16 cho nguoi lam nd, nd déng thdi | san lwong, td bui, gio chon
; viéc, m°/s I&n nhat, m*/s m’/s m°/s m®/s
1 |LC-40-1T khu VI-V14 0,44 1,14 1,7 2,00 2,00
2 |LC-50-1T khu IV-V13 0,44 1,14 0,8 2,00 2,00
3 |LC-60T khu V-V14 0,44 1,14 2,5 2,00 2,50
4 |LC-40-2P khu VI-V13 0,44 1,14 1,8 2,25 2,25
. 5 |LC-80-2D khu il-V14 0,44 1,14 2,2 2,00 2,20
6 |LC-40B khu lI-V13 0,44 1,14 0,6 2,75 2,75
7 |LC-30D khu lI-V13 0,51 1,14 0,5 2,25 2,25
Tong 15,05
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2.2, Lwu luvong gio cho céc guong lo chuan bi
Lwu lvong gio can thiét cho cac guong 16 chuan
bi dworc trinh bay trong Bang 2.

Béng 2. Két qua tinh toan luu lrong gié theo cac yéu t6 cho céc 16 chudn bj [3]

2.3, Lwu lwong gi6 cho cdc ham, tram
Lwu lwgng gié can thiét cho cac ham, tram
dwee trinh bay trong Bang 3 [3].

&

Theo s6 ngudi | Theo lvong | Theo dd | Theo yéu |Luu lvong
Ne Tén via- tén dwong 16 lam viéc dong [thubc nd ddng| xuét khi to bui, gidé chon :
thevi, m*/s thoi, m%s |métan, m¥s| m¥s m°/s
1 [DV-10T-Khu VI-V14 0,44 0,27 0,571 2,75 2,75 K
2 |DV+30-1T-Khu VI-V14 0,44 0,45 0,000 2,75 2,75
3 |DV-70-1B-Khu IV-V13 0,44 0,30 0,463 2,75 . 2,75
4 |DV-60T-Khu IV-V13 0,44 0,30 0,424 2,75 2,75
5 |DV-40-2T-Khu VI-V13 0,44 0,29 0,463 2,75 275 *
6 |DV-70-2T-Khu V-V14 0,44 0,27 0,617 2,75 2,75
7 |DV-70-1T-Khu V-V14 0,44 0,27 0,617 2,75 2,75
8 |DV-60Db-Khu VI-V13 0,44 0,27 0,409 2,8 2.8
9 |DV-50-2D-Khu VI-V13 0,44 0,37 . 0,000 2,8 2,8
10 | Thueng-100T/-60D-Khu II-V14 0,44 0,40 0,463 2,8 2,8
11 [XV da -100 sb6 4-1-V11 0,44 1,45 0,000 4,0 4,0
12 |XV da -25 sb 4-1-V11 0,44 1,86 0,000 52 52
13 | XV da +50 s6 4-1-V11 0,44 1,82 - 0,000 5,2 5.2
14 | Thwgng da -25/+50-Khu [11-V15 0,44 1,66 .{ 0,000 3,8 3,8
15 | Thwong -100/-60D khu 11-V13 0,44 " 0,30 0,363 2,8 2,8
16 |DV-50D khu II—V13 0,44 0,27 0,309 2,8 2,8
17 | Téng cong i 51,05
Béng 3. Lwu lwong gio cho hdm bom, tram dich
Céng suatthiét |, - .- - T Lwu lon
No Khu khai thac bl Iarrvibe déng | Hé S8 hiru fch | He 6 o6 fch|, -8 P50
thovi N; (KW) cua thiet bj n |trong ngay Ky Qm(m3/s),
1 |Ham bom trung tdm mdc -100 900 0,96 03 - 6,00
2 |Ham bom trung tdm mtrc - 100 1500 0,96 0,3 10,00
3 |[Tram dich LC-40-1T khu VI-V14 . 37 0,90 0,4 0,24
4 |Tram dich LC-50-1T khu IV-V13 37 0,90 0,4 0,24
5 |Tram dich LC -60T khu V-V14 37 0,90 0,4 0,24
6 |Tram dich LC -40-2D khu VI-V13 37 0,90 0,4 0,24
7 |Tram dich LC -40-2D khu II-V14 37 0,90 0,4 0,24
8 |Tram dich LC -40D khu 11-V13 37 0,90 0,4 0,24
9 |Tram dich LC -30D khu [I-V13 % 37 0,90 0,4 0,24
10 [Téng cong ‘ 17,68

2.4. Két qua tinh Irong gi6 chung cho toan mé

Luwgng gi6é chung cia mé dwgc xac dinh theo
cdng thire sau [1]:

Qm 1 1 (K ZQIC +Zch +Zth +erg) ms‘fs (1)
Trong do: 1,1- Hé sé ké den sy phan ph0| gio
khéng dong déu; K- Hé sb du triv gi6 ké dén sw
tang san lwgng cua 16 cho, K=1,1, do san luong
khai thac ctia mé trong da dwgc phan bé hop ly
trong cac quy clia nam; ¥Q,¢ - Téng lwu lvong gid

ﬂcfmn NGHIEP MO. S0 4 - 2018

can thiét cho cac 10 ch, ¥Q c=15,95 m%s; ZQCb-
Téng lwu lwong gié can thiét cho guong’ Io chuan
bi, 2Qcy=51,05 m’/s; ZQu- Tdng I lvong gis-clia
cac hdm bom, tram dich, SQu=17, 68 mYs; ¥Q -
Téng lweng gié rd trong mod chi yeu la ro qua
khoang d& khai thac va ro gié qua clra gié. Vi cac
I6 chg dang ap dung 1a 1o chg ngang nghiéng,
théng gié cuc bd, cho nén Iay lwgng gid ro qua
khoang tréng da khai thac bang 0 %; lwong gié ro
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qua clra gid clra 10 xuyén via +50, ctra 16 +100, Trén co s& yéu cau giod tinh todn cla cac hd tiéu
clra 16 +160 va clra 16 +240 do dac thyc t& 14 8  thy, tién hanh phan phéi gio nhu trén gian @6 hinh H.1.
m%/s. Vay TQrg=Qrgc=8 m%s. 2. Xac dinh ha ap chung cia mé

Thay sb vao cong thirc tinh Q, ta co: Ha ap chung cia mé dwoc tinh toan thé hién

Qn=1,1[1,1x15,95+51,05+8+17,68]=103,7025 m®/s. qua ha ap céc lubng gi6 nhu trong Bang 4.

= 3
: IC5 4151 1%\19492 X

684 1H - iy
A6 23%,.-?24'%%26%2 3)*_‘:9__%@3\
gt

Cralo+240 &
(Qf?tfm%my
svf 6
\?0/34
P
¥ Y
H.1. Gidn dé théng gié cda mé
Bang 4. Két qua tinh ha 4p céc lubng gié

- 2 rerc s A Két qua,

: Tén luéng Ky hiéu ha ap cac luong mmH,0
Luang 1 |hq: 2-8-10-11-16-17-18-20-21-22-26-29-30-39-83-85-87 74,44
Lu6ng 2 |hy: 2-8-10-11-16-17-19-23-25-26-29-30-39-83-85-87 71,02
Lu?)ng 3 |hg: 2-8-10-11-16-17-19-23-24-25-26-29-30-39-83-85-87 71,15
Luéng 4 |hy: 2-8-10-11-16-17-19-20-21-22-26-29-30-39-83-85-87 74,85
Luéng 5 |hs: 1-7-13-14-15-31-32-33-36-37-81-83-85-87 89,18
Luéng 6 |hg: 1-7-13-14-15-31-32-41-42-43-45-46-47-48-49-80-81-83-85-87 99,33
Luéng 7 |hs: 1-7-13-14-15-31-32-41-42-44-45-46-47-48-49-80-81-83-85-87 99,23
Luéng 8 “hg: 1-7-13-14-15-31-32-41-42-43-45-46-48-49-80-81-83-85-87 99,69
Luéng 9 |hg: 1-7-13-14-15-31-32-41-42-44-45-46-48-49-80-81-83-85-87 99,55
Luéng 10 |hsg: 1-7-13-14-15-31-32-41-51-52-54-55-58-59-60-77-79-84-86-88 67,35
Luéng 11 |hyq: 1-7-13-14-15-31-32-41-51-52-54-56-58-59-60-77-79-84-86-88 67,08
: Lué‘mg 12 |hqp: 1-7-13-14-15-31-32-41-51-52-54-56-57-59-60-77-79-84-86-88 67,17
Luéng 13 |hq3: 1-7-13-14-15-31-32-41-51-62-63-64-65-66-67-75-76-78-79-84-86-88 63,97
Luc")ng 14 |hqa: 1-7-13-14-15-31-32-41-51-62-68-69-70-71-72-74-75-76-78-79-84-86-88 63,92
by Luéng 15 |hys: 1-7-13-14-15-31-32-41-51-62-68-73-74-75-76-78-79-84-86-88 62,83
Luf")ng 16 |hqg: 1-7-13-14-15-31-32-41-51-62-63-64-65-66-67-75-76-78-80-81-83-85-87 92,14
Luéng 17 |hy7: 1-7-13-14-15-31-32-41-51-62-68-69-70-71-72-74-75-76-78-80-81-83-85-87 92,08
Luang 18 |hqg: 1-7-13-14-15-31-32-41-51-62-68-73-74-75-76-78-80-81-83-85-87 91,00
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Phan tich cac sb liéu trinh bay & trén ta nhan
thay:-trong s 18 ludng gi6 thi 10 luéng gié co ha
ap tr 62,83 mmH,O dén 74,85 mmH,0, con 8
ludng gi6 cé ha ap tir 89,18 mmH,0O dén 99,69
mmH,O. Chon ha ap & ludng h23=99,69 mmH.0
lam ha ap chung ctia mo.

3. Xac dinh lwu lwong va ha ap quat can tao ra

3.1. Xdc dinh ché dé lam viéc cda quat
FBDCZ-6-Ny19 (2x220 kW)

a. Lwu Iwong gi6 quat can tao ra

Qq17K.Qm1=1,1x65,5975=72,1573 m Is.

Trong do: k; la hé so ro gié & tram quat.

b. Ha dp quat can tao ra

h (Kg Rm1+Rtbq1) (Qq) (2)
Trong do: Kq - Hé so gidm sirc can do ro gié & tram

quat; Kg= ‘I."(Kr )=1/1,1?=0,83; Ry - S(rc can chung
ctia khu mé, ky; Rm1-hm/Qm12‘99 69/72,1573°=0,02317
ku; Ripgt - Stre can cla thiét bj quat sd 1;

Ripgt=(a. M)/D*=(0,05.3,14)/1, 9 =0, 012 k. Do da:

hq1=(0,83x0,02317+0,012). Q? a1=0, 03128xQ? =

-0 03128x72,1573°=162,844 mmH,0

Pudong dac tinh cla khu mé khi ¢é quat Iam
viéc: hn=0,03128xQ2. :

¢. Ché dé lam viéc hop ly cta quat ;

P& xac dinh diém céng tac hop ly cla quat ta
xay dyng dwong dac tinh cla mé khi €6 quat lam
viéc, cac sd liéu nhw trén Bang 5. E)u’crng dac tinh
clia md dwgc xay dwng nhw trén hinh H.2, ds thi

xac dinh ché t6 cbng tac cla quat FBDCZ-6-

N19/2x220 kW nhw H.2.

Bang 5. Cac théng sb duong dac tinh mé do quat FBDCZ-6-N19/2x220 kW phu trach

Q, m’/s 40 47,5 55 62,5 70 77,5 85 92,5 100 | 107.5
Q%, m°/s® 1600 | 2256,3 | 3025 |3906,25| 4900 | 6006,3 | 7225 | 8556 | 10000 | 11556
H,mmH,O | 50,048 | 70,576 | 94,622 | 122,188 [153,27| 187,88 | 226 | 267,6 | 312,8 | 3615
Pst(Pa)
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H.2. Pé thi xac dinh diém coéng tac ctia quat FBDCZ-6-N19/2x22 kW

Trén hinh H.2 biéu dién dwéng déc tinh clia mo
khi quat FBDCZ-6-N19/2x220 kW thudc tram quat
s6 1 1am viéc. Quat gi6é can lam viéc & ché do A dé
tao ra dwoc lwu lwong 72,1573 m*/s va ha ap
162,844 mmH,0 theo yéu cdu. Song, trong diéu
kién nay, d& dap (rng hoan toan thi quat can lam
viéc véi goc ldp canh -5° va tao ra cac théng sbé
cta che dd 1am viéc nhw sau: géc lap canh h0’p ly
8s=-5" Iwu lwong thue t& quat tao ra Qq1=79,5 m ¥s;

CONG NGHIEP MO. SO & - 2018

ha ap thyc té quat tao ra hy=195 mmHZO hleu
suat lam viéc 69 %.

.

3.2. Ché dé lam viéc cua quat FBDCZ—N‘Ib‘/ «

2x110kW « i3
a. Lwru Iwong gi6 quat cén tao ra T
Qq2=kr-Qmz=1,1x38,005=41,8055 m ¥s.
Trong d6: k, - Hé sb rd glo & tram quat, chon k=1,1; Qn,
- Lwu long gié chung clia khu mé; Q,,=38,005 m3/s
b. Ha dp quat can tao ra
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h=(Kg-Rm+Rupg)- Q2. (3)

Trong d6 K - Hé sé gidm strc can do rd gid & tram
quat; Kg=1/(K?)=1/1,1?=0,83; Rz - Strc can chung
ciia khu mé, ky; Rrz=hn/Qr,2=99,69/38,005%= 0,06902
ki; Riqz - Strc cén cla thiét bj quat;

Ribqe-(a#1)/D*=(0,05.3,14)/1,6*=0,024 ku
Do d6: he2=(0,83x0,06902+0,024).Q% o=
0,08124xQ%=0,08124x41,8055°=141,987 mmH,0.

Puwéng dac tinh cla khu mé khi co quat lam
viéc: hy=0,08124xQ%

c. Ché dé lam viéc cla quat FBDCZ-N16/2
x110 kW (Tram s6 2)

Dé xac dinh diém coéng tac hop ly cla quat ta
xay dung dwdng dac tinh cda md khi cé quat lam
viéc, cac sb liéu nhw trén Bang 6 va cac s liéu
Bang 7.

Ef‘épg 6 Céc thong sé duong déc tinh mé do quat FBDCZ-N16/2x110 kW phu trach

Qm’s’ 10 15 20 25 30 35 40 45 50
Q°, m%s” 100 225 400 625 900 1225 1600 | 2025 2500
H, mmH-O 8,124 18,279 | 32,496 | 50,775 | 73,116 | 99,519 130 164,5 203,1
""‘-‘5""29 & Viéc xéc dinh dweng dic tinh ciia md va ché do
Q,z"} éS . 55 60 65 70 lam viéc cla quat dwoc xay dwng nhw trén hinh
Q’, m7/s” | 3025 | 3600 | 4225 | 4900 | H.3. Db thj xac dinh ché dé céng tac clia quat
H,mmH,O' | 245,8 292,5 343,2 | 3981 FBDCZ-N16/2x110 kW thé hién trén H.3.

Pst(P4
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H.3. D6 thi xéc dinh diém céng tac cta quat FBDCZ-N16

“ Trén hinh H.3 biéu dién dwéng déc tinh clia mé
khi quat FBDCZ-N16/2x110 kW thudc tram quat s
2{am viéc. Quat gié can lam viéc & ché dé A mai
tab ra dwoc lwu lwong 41,8055 m®/s va ha ap
141,987 mmH,O theo yéu cdu. Tuy nhién, trong
didu kién nay, dé dap (ng hoan toan thi quat can

" lam viéc tai diém B véi goc 1ap canh -5° va tao ra

céc thong sb clia ché dd lam viéc nhw sau: goc I3p
canh hop Iay ]
Q=442 m’/s; ha ap thuc té quat tao ra hp=160

-5% lwu lwong thuc t& quat tao ra

mmH,0; hiéu suét lam viéc 67 %.

5. Két luan

» V@i lvu lwong gié yéu ciu cho toan mé hién
tai 1a 103,7025 m¥s thi hai quat gio FBDCZ-
N19/2x220 kW & tram quat clra 16 mirc +100 va
FBDCZ-N16/2x110 kW & tram quat clra 16 mic
+240 lam viéc & ché dd nhw trén hoan toan co thé
dap (ng yéu cau thong gio ciia mé.

» Quat dwoc thiét ké véi goc lap canh co thé

conG NeHIEP MO, S 4 - 2018 [
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thay doi tir -5° dén +5° nén hoan toan cé thé dap
&ng duoc yéu cau théng gié clia md trong thoi
gian t&i theo ké hoach khai thac ctia mé.

> Hiéu suét lam viéc clia 2 quat 14n lwot dat 69
% va 67 % la hoan toan dam bao yéu cau vé mat
ky thuat.ad
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SUMMARY

Ventilation is very important for the
underground coal mines. The ventilation,
bringing clean air to supply air to curb people

| working in the mine, diluting the |
. concentration of toxic gases and harmful
ases, diluting the dust concentration and
| bringing them out of the mine and ensuring |
| comfortable micro climate conditions in the |
| workplace. Ha Rang Coal Company-TKV is |
| currently using two main blower stations to
| ventilate the mine with the capacity of each |
| fan station is different: FBDCZ-N19/2x220 |
| kW fan in the fan door level +100 and |
| FBDCZ-N16/2x110 kW at the +240 level fan
| station working in parallel at the same time. |

I For two fans to work effectively to meet

| the requirements of ventilation of the mine,

i and avoid the occurrence of "wind bracing” |

{ between the two major fan stations, the |
article calculated, determine the -working |
mode of each fan station. The main wind fits §
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DANH GIA KHA NANG...

(Tiép theo trang 59) .

» Trén co s& trlr lwong tai nguyén dé dwoc
danh gia lai, can xac dinh chiéu sau cudi cung cla
khai thac 16 thién, lap biéu dé ché do cong tac r§10
giai doan chuyén tiép, xac dinh kich thwdc va vi I
cac tru bao vé, lwa chon so dd khai thng mé via
va van chuyén ho’p ly, 1ap bién phap thoat nwéc,
thao khé day mo 15 thién.

5. Két luén

Hiéu qua chuyén déi tir khai thac 16 thién sang
ham 1o phu thudc nhidu vao sw Iya chon thdi diém
chuyén tiép. Viéc nghién ctru chuyen giai doan te
khai thac 16 thién sang khai thac ham 16 can duoc
tién hanh -sém nhim tang hiéu qua chuyén ddi va
tranh dwgc lang phi tai nguyen Trong tinh hinh tai
nguyén thudc quyén quan ly ciia Tap doan Cong
nghlep Than-Khoang san Viét Nam con lai khong
nhidu va diéu kién phat trién mé mé&i con han che
viéc nghién. ctru kha nang khai thac trigt dé trv
Iu=cmg khoang san noi chung va triv Iu’crng quang
dong & mé dong Sin Quyén ndi riéng c6 y nghia rat
I&n va mang tinh cép bach.0) :
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SUMMARY

This artlcle presents a comple)\ mining

results of the research shift from open pit |

mining technology to underground mining

hop, khaf thac lo thién; khai thdc ham Io 16 thién-.
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