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KHAI THAC MO & XAY DUNG CONG TRINH NGAM (TRANG 44-63)

HIEN TRANG VA PHUONG AN CAI TAO HE THONG
THONG GIO MO THAN HA LAM

NGUYEN CAO KHAI, TRAN XUAN HA, NGUyF:N VAN THINH
Truwong Dai hoc Mo - Pia chat

Tém tit: Thong gié mé dong mot vai tro quan trong trong khai thdc ham 1o, ddc biét la
nhitng mé khai thac & nhitng dé sau 1ém. Mo than Ha Lam la mot trong nhitng mé khai théc
& do sdu lom va dang tiép tuc c6 xu hwdng khai thic xudng sau hon nita, nén vin dé théng
0i6 can thiét phdi dwoc quan tdm sdu sdc. Bai bdo dd phan tich va danh gid hién trang ciia
hé thong théng gié mé than Ha Lam. Tir 36 dé xudt bién phdp cdi tao hé théng théng gié mét
cdch phit hop nhat, nham néng cao hiéu qua va gidam chi phi cho céng tac théng gié mé.

1. Hién trang thong gié ciia mé
1.1. Xdc dinh luu lwong gio ciia mo

Dé phan tich danh gié tinh hinh thong gi6
mo dua vao cac s lieu do dac, khao sét thuc té
va dya vao céc két qua tinh toan thong gid hién
tai cia mo. Vi vay, can phai xac dinh nhu cau
vé thong gi6 pht hop voi ké hoach san xuat.
1.1.1. Ké hoach san xudat

Theo ké hoach khai thac cia mo, dé dam
bao san lugng cdc khu vuc phai huy dong tai
nguyén cho quy 1VV/2011 nhu trong bang 1. [2]

Bang 1. Ké hoach huy dong tai nguyén
khai thac quy 1V/2011

Tai nguyén huy
TT Tén khu vuc dong trong ky
(tan)
1 | Khull—Via 14 9,700
2 |KhuV-Vial4 16,700
3 |KhulV-Viall 12,200
4 | KhuV-Viall 5,700
5 | Khulb-Vial0 23,600
6 | Khulc—Via 10 9,100
7 | Khull-Via 10 11,200
8 | Khulll-Vial0 112,800
9 | KhuVI-Vial0 3,200

Nhu vay dé dam bao ké hoach khai thac,
mo phai huy dong 10 1o chg, 7 guong 16 dao
chuan bi va str dung 11 ham tram. [2]
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1.1.2. X&c dinh lwong gié cho toan mo

Luu luwgng gid cho cac khu vuc va cua toan
mo sau khi tinh dén céc hé sé diéu chinh, hé sé
tang san luong, ro gié qua cac khu vuc khai
thac va cac cong trinh thong gi6 theo tiéu
chuan. Cu thé luu luong gid cho cac khu vuc
tuong trng vdi cac tram quat nhu bang 2.

Bdng 2. Két qua tinh todn lieu lwong gié
cho cac khu vuc ciia mo

Luu luong gio

T Khuvwe | o mis)
1 Khu II via 10 14,64
2 Khu I, III via 10 61,30
3 Khu VI via 10 17,93
4 Khu V via 14 17,36
5 | Khu lI-bFH 13,06

Tong luu luong gié cho toan mo la: 124,29
md/s.

Pé danh gia va phan tich tinh hinh théng
gi6 mo, ta tién hanh do luu luong gid, cac thdng
s6 vé diéu kién vi khi hau mo va nong do cac
chat khi trong cac khu vurc.

1.2. Hién trang thong gio ciia mo
1.2.1. Hién trang hé thong théng gi6 chung cua
mo

- Vé phuong phap thong gio: Phuong phap
théng gié chung cua mo la phuong phap théng
gio hat. bay la phuong phap thong giéo dam bao
yéu cdu quy pham an toan.



- V& so d6 théng gié: Vai so do théng gio
hién tai caa mo 1a mot so do rat phuc tap, trong
mot khu khai thac con ton tai nhiéu duong 10
cti, cho nén ro gi6 qua cac khu vuc nay I6n, hon
nira viéc diéu chinh luu luong gié trong mang
gio ciing kho khan.

1.2.2. Hién trang thdng gio cac |0 che

Qua két qua tinh toan luu luong gi6 yéu cau
qua cac 10 chg va két qua do dac, khao sat cac
thong s6 nhu: Luu luong gio, tbe do gi6, nhiét
do, do Am va néng do cac chat khi doc hai tai
cac 10 cho cho thay:

- Vé luu luong gi6: Gio qua cac 10 chg hau
hét déu thiéu khong dam bao yéu cau nhu tinh
toan (chi dat tir 50% dén 95% luu lwong tinh
toan). Chi ¢6 2 16 cho dam bao yéu cau tinh
toan: Lo chg khu Pong Fay H via 14 mic
-45 +23 (dat 111%) va 10 chg Khu V via 14
mirc -20 + -17 (dat 119%).

- V& ndng d6 cac chat khi doc, khi nd va
bui: Nong d6 cac chat khi doc hai nhu CHa,
CO2, SOs,... va bui déu & trong gidi han cho
phép.

- V& diéu kién vi khi hau: Céc thong )
nhiét do, van tdc gié va do am so véi tiéu chuan
cta Viét Nam déu dat yeu cAu.

1.2.3. Hién trang théng gi6 16 chudn bj

Cac guong 10 chuan bi cia mo duoc &p
dung phuong phap thong gié day, vai quat cuc
b cua Trung Qudc cb cdng suat dap ung duoc
yéu cau. Puong ong gi6 1a ng mém c6 duong
kinh tir 0,5 dén 0,7m. Cac duong 10 ¢c6 chiéu dai
lén da duoc tinh toan va thiét ké Iap dat cac
quat lam viéc ndi tiép trén duong dng dé thong
gio cho guong lo.

Nhiét do tai cac guong 10 dao dong tir 25°C
+27°C. B6 4m dao dong tir 80% -+ 85%.

Téc do gié do cach xa miéng ong tir 10 +
15m dao dong tur 1 + 1,5 m/s.

Nong do cac chat khi nhu CHa: 0,00%; CO2
trong cac guong 10 dao dong: 0,10 = 0,30 %.

Nhu vay yc’ri cac két qua do dac, khdo sat &
guong 10 chuan bi cho thay che do thong gio 1a
dam bao yéu cau.

1.2.4. Hién trang Cac tram quat gio chinh

D¢ thdng gi6 cho toan mo, mo da lap dat 5
tram quat ban co dinh dé phuc vu thong gié cho
cac khu vuce khai thac cua céc via 10, via 11, via
14,... Cac tram quat nay deu st dung quat gio
cua Trung Quoc san xuat, duong Kinh cac quat
tr 1,0 + 1,7m va cdng suat tir 44 + 300 kW. Céc
tram quat déu c0 tinh nang dao chiéu.

Céc tram quat tai cac khu vuc déu dap tng
da diéq Kién an toan theo quy pham. Cac tram
quat deu c6 quat du phong dé dam bao dicu
kién bao dudng thiét bi khi van hanh. Két qua
do danh gia luu luong gi6 do cac quat tao ra
nhu trong bang 3.

Tur bang 3 cho thay luu lugng gi6 cua cac
quat tao ra déu con thiéu so vé&i yéu cau. Kha
nang cac quat gi6 c6 thé tao ra luu luong déap
tmg dugc yéu cau théng gié mo, tuy nhién do
cac quat lam viéc lién hop v6i nhau, vi vay hi¢u
suat 1am viéc bi giam, dan dén ché d6 cong tac
cua quat chua hop ly va khoéng dam bao yéu
cau. Cuy thé cac tram quat déu thiéu so véi tinh
toan tur 7,5% dén 35,1% chi co6 tram quat & mirc
+73 khu ll-via 10 l1a dam bao (vuot 25%).

Bang 3. Banh gid luu luvong gio do cac quat tao ra

Luu lugng gi6 yéu cau| Luu luong gié do dac khao |  Danh gia
Tram quat quat tao ra, sat tai cac tram quat, (%)
(md/s) (m%/s)
Tram quat +73 khu II-via 10 15,79 19,8 125
Tram quat +105 khu I-via 10 62,37 46,4 745
Tram quat +80 khu IV-via 10 19,26 12,5 64,9
Tram quat +125 khu V-via 14 17,19 15,9 925
Tram quat +70 khu IlI-via 11 14,39 9,7 67,4
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1.2.5. Hién trang cac cong trinh thdong gid va si
ro gio

- Céc cbng trinh thong gid trén bé mat:
Nhin chung dam bao ky thuat thiét k&, han ché
duoc ro gio.

- Céc cong trinh théng gid dudi mo: Bao
gom cira gio, thanh chan, cta diéu chinh duoc
thiét ké bang gé va sit. Mot sb cira gio6 chua
dam bdo ky thuat, nén ro gio con lon, dac biét la
qua cac duong 10 cii. Tiét dién mot sb cira O
gi6 chua dang nhu tinh toén thiét ké, cho nén
luu lugng gi6 vao cac khu vuc khéng dap tng
theo yéu cau.

1.2.6. Danh gia chung

- Phwong phép théng gié: B4i véi mé than
Ha Lam, viéc &p dung phuong phap théng gi6
hat & diéu kién chung nhét khi dung 1 tram quat
gio6 chinh s& @am bao hop ly.

- So dd théng gid: So dd théng gi6 chung
qua phuc tap, mang gi6 ton tai song song nhiéu
tang khai thac va nhiéu duong 10 cii. Tiét dién
nhiéu duong 16 nho, tao stc can 16n, gay anh
huong dén viéc diéu chinh mang gié mo. Néu
nhu tdch mang gio6 ra dugc thanh céc khu thong
gi6 doc lap dé tach thanh cac so do thong gio
don gian thi s& thuan loi cho viéc tinh toan diéu
chinh, tuy nhién c6 thé gdy ting ha ap d6i voi
mdt s6 ludng gi6 va 1am giam hiéu qua lam viéc
cua quat gio.

- Hoat dong ciia cac quat gio: Vé thuc té 5
quat ciia mo dang lam viéc ¢ ché d6 hut va lién
hop song song xa nhau trong mang gié mo, (co
thoi diém phai dung t&1 7 hodc 8 tram quat lam
viéc lién hop vdi nhau nhu nam 2008 va 2009).
Piéu nay sé& rat khé khin cho viéc diéu chinh
luu lugng gié md, tinh toan xac dinh ché do
céng tac cua quat gioé. Mat khac khi cac quat
lam viéc s& gay anh huong dén nhau, lam giam
hiéu qua cdng tac cua cac tram quat. Cac tram
quat phan tan viéc cung cép dién, diéu khién
hoat dong cua cac tram quat khong thuan lgi va
gay ton kém.

- Ché d6 thong gio 16 cho: Mot s6 10 chg
luu lwong gié di vao van con thiéu so voi luong
gid yéu cau.

- D6i v6i thong gié 10 chuan bi: Phuong
phap théng gio va tinh hinh thong gid cho cac
guong 10 khi d¢ao ¢am bao yéu cau vé luu luong
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gi6, quy pham vé ché do khi va diéu kién vi khi
hau.

- Céc cbng trinh vé cira gi6 tai cac tram
quat: Pam bao yéu cau vé ky thuat va han ché
dugc muc do ro gio.

- C4c tram quat: Déu c6 quat du phong va
dam bao duogc cdng tac dao chiéu khi c6 su ¢b
theo quy pham. Cac tram quat du kha nang
théng gio6 cho cac khu vuc khai thac.

2. Phuwong 4n cii tao va hoan thién hé théng
thong gi6 chung cho mé
2.1. Lwa chgn phuwong &n thong gioé hep ly

Dé nang cao hiéu qua thong g6 mo, ¢o thé
ap dung cac phuong an cai tao dé hoan thién hé
thdng thong gié cho moé than Ha Lam sau:

- Phuong 4n 1: Ap dung phuwong phap
thong gi6 day véi viéc sir dung 1 tram quat co
cong suat 16n dat tai mat bang +28 ctra ngam
chinh. Viéc st dung mot tram s€ thuan loi cho
viéc diéu hanh, tinh toan thong gi6 va xéac dinh
ché d6 cong tac cua quat. Tuy nhién phuong an
nay ciing c6 nhiing nhuoc diém nhu: Téc do gio
trong ngam chinh qua 16n, phai dau tu tram quat
méi, phai 1am cia gid tai 2 ngam, viéc dong mo
ctra va van hanh toi truc khd khan, dan dén ro
gi6 16n. Dic biét ké hoach dy 4n khai thac mirc
-150 tro' 1én khong con nhiéu, dy kién dung
trude nam 2020, [1]. Vi viy xay dung tram quat
0i6 chinh kién c¢6 voi thoi gian sir dung ngén s&
khong hiéu qua.

- Phuong an 2: Str dung tram quat gio day
dat ¢ ngam chinh murc +28 chi phuc vu mot s6
khu khai thac, con mot s6 khu vuc tach biét
ding quat gi6 hat co6 cong suit nhé nhu hién
nay. Phuong 4n nay s& c¢6 uu diém giam dugc
toc do gio tai ngm va cac duong 10 chinh, giam
ro gi6 thuan tién cho viéc tinh toan va diéu
chinh mang gio, tuy nhién ciing van con nhiing
nhuoc diém nhu xdy dung tram quat gi6 chinh
moi v6i thoi gian sir dung ngan.

- Phuong an 3: Gilt nguyén phuong an nhu
hién nay (str dung phuong phap thong gi6é hut
v6i 5 tram quat nhu hi¢n nay), nhung cai tao va
tién hanh tach mot s6 khu khai thac ra thanh cac
khu khai thac doc lap vai cac quat lam viéc o
ché @6 hat. Phuong 4n nay c6 uu diém 1 giam
su lam viéc lién hop gitra cac quat, mot ) quat
lam viéc doc lap khoéng gay anh hudng lan



nhau. Viéc tinh toan diéu chinh mang gié moé dé
dang hon. Piéu khién thong gié trong mot khu
khai thac thuan loi. Khéng phai dau tu xay
dung lai cac tram quat, c4c hoat dong san xuat
van duoc tién hanh khi thuc hién phuong an.
Cin cir vao uu nhugc diém cia cac phuong
an trén, chung t6i lya chon phuong an 3 dé ap
dung cho mo.
2.2. So' dé thdng gid
Vi tri dat quat tai cac ctra 10 nhu hién trang
théng gié & mo va nhu hinh 1.

5,77 /s 7

&L a5z

46 1141

45,34 H;/S

LT

95 520 96
5,78
94
90 91 1736 92 /1586 934
i ~ ;
\%ﬁ) 8,64
116
u 7,78 119 864
114 115 100

10 1M1 {12101 113

RO

108, +70 KHU Il - V11
T} FBDCZ - N10

T30t =
=

3700 AT

37 126738

- Khu I, khu 11, khu 111, khu 1V via 10: Khu
vuc nay duoc thdng gié bang 3 tram quat hat:
tai ctra 10 +73 khu 1l (quat FBDCZ-No12), ctra
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- Khu V via 14: Khu vuc nay su dung 1
tram quat hat dat tai cua 10 +125 khu V via 14
(quat FBDCZ-No10).
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Hinh 1. Gian do théng gi6 mé

2.3. Tinh todn mang gio

Pé tinh toan mang gié, ¢ day sir dung phan
mén Ventsim-PDF két hop véi phuong phap
truyén thong 1a giai tich két hop vai do thi [4], ta
c6: Két qua tinh toan luu lugng gié cho moé nhu
bang 2 va tién hanh phan phdi gi6 nhu trén hinh
1; Két qua tinh ha ap cac ludng va cin bang ha
ap mo theo cac khu vuc tuong tng cac quat
dam nhiém. Két qua ha 4p nhu sau:

- Doi véi mang gi6 khu 11 via 10: Ha &p 16n
nhat hm: = hy = 60,16 mmH:0.
- D6i v6i mang gi6 khu 1+11 via 10: Ha 4p
I16n nhat hmz = hg = 214,02 mmH:0.
- Ha ap khu IV via 10: hm3 = hy1 = 122,02
mmH0;

- Ha ap khu V via 14: hms = hiz = 35,04
mmH:0;
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- Ha ap khu II-BFH: hms = his = 17,75
mmH20.

2.4. X&c dinh ché dp cong tac cia cac quat gio

Dé xac dinh ché d6 cong tac cua cac quat
gi6 can phai tinh luu lugng va ha ap yéu cau
cua quat. Két qua tinh toan luu luong cic quat
can tao ra nhu trong bang 3.

Ha ap quat can tao ra tinh theo cong thuc:

Hg = (Kg.Rm + Ribg).Qq%, mmH,0
trong d6: Kg- hé s6 1am giam sirc can cia mo do
O ro gid; Rm- strc can ctia mo; Rg- Sirc can cua
thiét bi quat. [3]

Két qua tinh ha 4p cac quat can tao ra nhu
sau.

- Pi voi tram quat +73 khu 11 via 10: 79,36
mmH:0;

- B6i voi tram quat +105 khu | via 10:
287,7 mmH20;

- Béi voi tram quat +80 khu IV via 10:
105,81 mmH:0;

- PB4i véi tram quat +125 khu V via 14:
81,59 mmH:0;

- B6i véi tram quat +70 khu 111 via 11: 50,2
mmH20.

Dé xac dinh ché do cong tac cua quat phai
xay dung duong dac tinh mang gi6 cua cac khu
vuc. Két qua xac dinh ché do cong tac ciia cac
quat nhu sau:

- Quat FBDCZ-N°12, khu 11 via 10: Ché d6
lam viéc hop 1y 1a & goc lap canh: 6 = 0% Luu
luong: Qe = 17,2 m®/s; Ha ap: He = 113
mmH20; Hiéu suat: n =0,82;

- Quat FBDCZ-N°17, khu I via 10: Ché do
lam viéc hop 1y 1a & goc lap canh: © = 5% Luu
luong: Qe = 65,4 m¥s; Ha 4p: Ha = 252
mmH20; Hiéu suit: n = 0,68;

- Quat FBDCZ-N°12, khu IV via 10: Ché
d6 lam viéc hop 1y 1a & goc lap canh: 6 = 5°
Luu lugng: Qe = 16 m®/s; Ha 4p: He = 143
mmH20; Hiéu suit: n =0,78;

- Quat FBDCZ-N°10, khu V via 14: Ché do
lam viéc hop 1y 1a & goc ldp canh: 6 = 0°% Luu
lwong: Qct = 19 m3/s; Ha ap: Het = 102 mmH.0;
Hiéu suat: 1 = 0,76;
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- Quat FBDCZ-N°10, khu II-DFH: Ché d6
lam viéc hop 1y 1a & goc lap canh: 6 = 0% Luu
luong: Qct = 19,7 m®s; Ha 4ap: He = 95
mmH20; Goc lap canh: Hiéu sut: ) = 0,73.

3. Két lun

- So @6 mang gi6 mo rat phuc tap: Mot sb
duong 10 c6 tiét dién qua nho 1am tang ha é&p
cua cdc khu vuc, cac tram quat lam viéc lién
hop v6i nhau s& giy khé khin cho viée diéu
khién va diéu chinh luu luong gio, gay anh
huong dén ché do cong tac cua quat, lam giam
hiéu qua thong gid6 mo. Can chéng xén lai
duong 10 ¢6 tiét dién nho dé dam bao kha ning
thong qua vé luu lugng gio, dic biét 1a dudng 1o
thong gié +32. Pay nhanh tién d6 dao ngam tir
+25 -:- -45 khu 11 — Déng FH.

- Luu lugng vao nhiéu 16 cho chi dat duoc
tir 50% dén 95% so vai yéu cau. Nong do cac
chat khi va diéu kién vi khi hau tai cac 16 cho
dam bao yéu cau.

- Cac guong 10 chuan bi déu ap dung
phuong phép théng gié day vai cac quat cuc bd,
dam bao nang luc théng gi6. Nong do cac chat
khi CHa, CO,,... va diéu kién vi khi hau dam
bao theo quy pham.

- Can cai tao lai cac ctra gié dé dam bao do
Kin, tranh ro gio.

- Can diéu chinh goc lap canh cua cac quat
ding nhu tinh toan.

- Phuong an cai tao nhu da lya chon dam
bao dau tu khong 16n, mat khac van dam bao ké
hoach tién do san xut.
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SUMMANY
Status and solution on ventilation system renovation for Halam coal mine

Nguyen Cao Khai, Tran Xuan Ha, Nguyen Van Thinh,
University of Mining and Geology

Mine ventilation plays a significant role in underground mining, especially in mining at depths
greater. Ha Lam Coal Mine is one of the mines in greater depth and tend to continue to further exploit, so
ventilation issues need to be deeply concerned. The paper has analyzed and evaluated the status of the
mining ventilation system of HalLam coal mine. Therefore, authors provide the most appropriate solution
on renovation of ventilation system in order to improve and reduce the cost for mining ventilation.
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