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Xéc dinh ché @6 1am viéc hop ly caa cac quat gié chinh khu mo than
Thanh Cong - Cao Thang, Cong ty than Hon Gai
Nguyén Cao Khai*, Pao Vin chil, Lé Tién Diing?,
Nguyén Vin Quang’, Vii Thai Tién Diing?, Dinh Thi Thanh Nhan!
Trieong Pai hoc M6 - Pja chadt

TOM TAT

Thdng gié mo la mot trong nhitng quy trinh dong mét vai tro hét sirc quan trong trong hoat dong khai
thac mo ham 10. Bac biét 1a linh vuc dam bao méi trudng 1am viéc, truc tiép anh huong téi cong tac an
toan mo. Trong béi canh hién nay, ¢ cac mo than ham 10 viing Quang Ninh da va dang ngay cang ting san
lwong, mé rong khai thac va xudng sau, vai trd cia cong tac thong gié mo ddi véi cong tac an toan moi
truong cang tang 1én. Dan dén chi phi cho thdng gié mo sé tang theo. C6 nhiéu nguyén nhan lam ting chi
phi théng gi6, trong d6 phai ké dén viéc ché do lam viéc cua quat gié khdng hop ly. Khu mo than Cao
Thing - Thanh Cdng cua Cong ty than HOn Gai hién dang st dung cac quat gié chinh cé cong suit nho,
trong tuong lai dién khai thac s& phai mé rong va ting san lwong khai thac. Bai viét dua ra két qua tinh
toan xac dinh ché d¢ lam viéc hop ly cua cac quat gid chinh hién tai va trong tuong lai khi ting san luong
khai thac, trén co s¢ d6 nang cao hiéu qua cua viéc thong gio, dong thai gitp moé co dugce chinh sach dau
tu mua sam thiét bi quat phi hop dé phuc vu ké hoach san xuét trong tuong lai.

Tir khoa: Thong gié mo, Ché do lam viéc cua quat gié mo, Quat gi6 chinh, Khu Thanh Céng-Cao Thang.

1. Pic diém hién trang khai thac va thong gi6 mé

Khu Thanh Cong — Cao Thing dang dao 10 tir muc -240 tro 1én, khai thac tir mac -220 tro 1én. Nhin
chung, hién trang khai thac nam 2017 véi céng suat mo cho quy IV 1a khoang 405835 tan/quy khu mé
phai huy dong 9 10 cho va 11 guong 10 dao. Thyuc chéat khu khai truong nay gdm 2 khu Thanh Cong va
Cao Thang hop nhét thanh mot. Khu Cao Thing hién dang khai thac & muac -160 Ién, con khu Thanh
Cong thi dang khai thac & mirc -220 tré 18n, hai khu nay duoc ndi thong véi nhau bang duong 10 ndi mic
-160 tir giéng chinh khu Thanh Céng sang dudng 10 xuyén via mirc -160 khu Cao Thing [Phong Théng
gio, 2017].

Hinh 1. Gidn do thong gi6 khu mé Thanh Cong

Hién khu mo dang duoc théng gié hat bang 03 tram quat gié chinh: Khu Thanh Cong véi tram quat
dit tai ctra 10 +25 (quat gi6 mé higu FBDCZ-8-N? -24/2x315kW) va Khu Cao Thang véi 2 tram quat gom:
tram quat dat tai cira 10 mirc +20 va tram quat dat tai cia 10 muc +29 (véi cung loai quat gié ma hiéu
FBDCZ-4-NC-13/2x22kW). So d6 mang gié duoc thé hién nhu trén gian d6 théng gié hinh 1 va hinh 2
[Tran Xuan Ha, Nguyén Cao Khai, 2017]. Panh gia chung thi khu Thanh Céng - Cao Thing cho thy
cong tac thdng gié mo tuong d6i thuan lgi, cac tram quat gi6 1am viéc van & ché do cong suat thap nhu 2

*Tac gid lién h¢
Email: nguyenkhaimdc@gmail.com
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tram quat & khu Cao Thang lam viéc & géc lap canh nho nhét (-2,5) con quat & khu Thanh Cong ciing méi
lam viéc & goc lap canh 35° ciing di dam bao thong gi6 an toan va dap ung nhu cau phuc vu san xuat cho
mo.

Hinh 2. Gian do théng gié khu Cao Thang
2. Tinh toan thong gié cho khu Thanh Céng — Cao Thing

2.1. Tinh todn luu lwgng gio chung cho mé ) .

bé tinh toan théng gié cho khu Thanh Céng-Cao Thang ta ap dung cong thirc [Tran Xuan Ha va nnk,
2014]:

Qm=1,1(Ks1.ZQic+=Qcb+ZQnt + XQrg); M¥/s (1)

Trong do:

1,1 — Heé s ké dén su phan phdi gié khong déu trong cac ludng gio.

Ksi- Heé s6 tinh dén su tiang san luong cua 10 cho (chon k= 1.1).

> Qrg- Tong luu luong gi6 rd trong mo, mé/s.

¥Qic — Téng luu luong gié can thiét cho guong 16 cho, m¥/s.

¥Qe — Tong luu luwgng gi6 can thiét cho guong 16 dao, m?/s.

¥Qn — Tong luu lwong gié can thiét cho ham tram, m3/s.
* Tinh luu lwong gi6 cho cac 10 chg

Vi két qua tinh toan luu lugng gi6 cho 16 cho theo 4 yéu to: Theo s6 nguai lam vige 16n nhat; Theo
san lugng (d6 xuat khi metan); Theo yéu t6 bui; Theo lwgng thuéc né mét lan 1én nhat, ta chon luu lugng
gi6 cho 10 cho theo yéu t6 1on nhat. Két qua tinh tong luu lugng gié cho 9 16 chg: Qi = 41,0 m¥/s.

* Tinh luu leong gié cho cdc girong 10 chudn bj

V6i két qua tinh toan luu lwong gid cac guong 10 chu;ém bi theo 4 yéu t6; Theo luong thuéc n,é); Theo
d6 thoat khi metan thoét ra & guong 10 chuan bi; Theg ) ngu@ri Iam viéc 16n nhat va Theo yeu t6 bui, ta
chon luu lugng gié cho guong 10 chuan bi theo yéu t6 16n nhat. Két qua tinh tong luu lugng gié cho 11
guong 10 chuén bi: £Qe = 18,3 m?/s.

* Tinh luu lirong gié cho cac ham bom, tram dién

Cin clr vao cong suat va sé lugng cac ham tram ta tinh dwoc tong luu luong gié cho cac ham tram
YQu = 7,15 m¥fs.

* Tinh luu lwong gio ro trong mo

Cin cir vao s lugng cac cira gid va thanh chén trong khu vuc mé ta tinh duoc téng luu lwong gi6 ro
trong mo la: 2Qrg = 13,1m%/s
* Tinh tong huu heong gi6 cho khu mo . .

Két qua tinh luu Iuwgng gié cho khu mo nhu sau: [Tran Xuan Ha, Nguyén Cao Khai, 2017]
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Om=11(1,1x41,0+19,3+7,15 + 13,1) = 93,13 m¥s
2.2. Tinh phan phéi gi6

Khu Thanh Cong - Cao thing duoc thdng gi6 bai 03 tram quat dit ¢ cac cira 10 cac mac: Mic: +25 la
loai quat FBDCZ-8-N024/2x315kW; Murc +20 va +29 la loai quat FBDCZ-6-No13/2x22kW. Nhu vay ta
phai tinh toan luu luong gié cho 03 tram quat dam nhiém, dé xac dinh ché d6 lam viéc cua 03 quat gi6
chinh trén. Trén co s cac ho tiéu thu gid, hé thdng mang gié mo, ta phan phdi gioé twong tng vé cac
nhanh gié do 3 quat dam nhiém. Két qua tinh toan luu luong gié vé cac nhanh cho cac quat dam nhiém
nhu sau: [Tran Xuan Ha, Nguyén Cao Khai, 2017]

- Quat 1 (murc +25 (FBDCZ-8-N024/2x315kW): Qm: = 70,43 m®/s;

- Quat 2 (muc +29 (FBDCZ-6-N013/2x22kW): Qmz = 10,96 m¥/s;

- Quat 3 (mirc +20 (FBDCZ-6-N013/2x22KkW): Qmz = 11,74 m¥/s;

Két qua tinh toan phan phéi gié dwoc thé hién trén hinh 1 va hinh 2.

2.3. Tinh todn hg 4p mé

Nhu trén gian d6 hinh 1 cho thay khu mé c6 4 ludng gié chinh. DBé xac dinh dugc ha 4p cua mo ta di

tinh toan ha &p cua cac ludng gi6 va &p dung theo cdng thirc [Tran Xuan Ha va nnk, 2014]:

h, =2h, +2h,,mmH,0 ?)

Trong do:

> h,.: Tong ha ap gay ra do sirc can ma sat cua cac doan 10 noi tiép nhau theo mot ludng gio, tinh tir
diém gi6 vao dén diém gi6 ra. Ha ap nay tinh theo cong thirc [Tran Xuan Ha va nnk, 2014]:

P .
hms = LlS_3I 'Qi2 ; mm H,0 (3)

Trong dé:

@, : H s stic can khi dong hoc & duong 10 thi i trén ludng gio, KGS#m?,;

Li, Pi, Si: Chiéu dai, chu vi, tiét dién cua duong 10 thi i;

Qi : Luong gio di qua duong 10 thir i, m¥s ‘ ’ )

> h,: Tong ha ap do suc can cuc b6 tinh theo mét luong gid, trong thuc te thuong lay tu
(10 - 25%) Hins. ‘ ‘

Ket qua tinh ha ap cac luong nhu sau [Tran Xuan Ha, Nguyén Cao Khai, 2017]:

* Hg ap cac luong do quat FBDCZ-8-No24 ta| muec +25 dam nhiém:

h; = 223,01 mmH;0 (qua 2 16 chg nai tiép: LCBM7-1 mic -140/1-121 va LCBM7-1 mic -118/-95);

h, = 97,19 mmH,0 (qua 16 chg: LCTC6-2); .

hs = 197,29 mmH-0 (qua Id chg: LCBM6-1 va LC bing V6 BM);

hs = 213,77 mmH0 (qua 10 chg: LCTC6-1);

hs = 220,25 mmH0 (qua 10 chg: LCTC7-1);

he = 215,94 mmH,0 (qua 10 chg: LC V6 BM Blook4).

* Hg &p cac luong do quat FBDCZ-6-No13 tai mize +29 dam nhiém: h; = 90,86 mmH.

* Hg &p cac luong do quat FBDCZ-6-No13 tai mize +20 dam nhiém: hg = 110,43 mmH,0 (qua 16 chg: LC
V11 CT -140/-120).

* Can bang hg 4p mo:

O ddy, chi ¢6 phan tram quat muc +25 phai cin bing ha ap, do 6 t6i 6 ludng gi6. Con 2 tram quat &
mirc +29 va +20 chi ¢6 mot luong chinh. D¢ can bang ha ap mo, ta ap dung phuong phap can bang la st
dung cira s6 gié dé diéu chinh. Ha &p mo dugc chon la hy = 223,01 mmH:0.
3. Tinh toan xac dinh ché d lam vigc ciia cac quat gio chinh
3.1. Xdc dinh luu lwgng gio cac qugt can tgo ra .

- Tinh toan luu lugng gi6 quat can tao ra, ta 4p dung cong thuc [Tran Xuén Ha va nnk, 2014]:

3
Q, =K. Q,,Mm /.
’ s €)

Trong do: ) )
K; — Hé so6 ro gio tai tram quat, tram quat ban c6 dinh lay K, = 1,15
Qm — Luu lugng gio yéu cau toan mo, m*/s
Két qua tinh toan luu lugng gi6 cho cic quat nhu sau:
- Quat 1 (mirc +25 (FBDCZ-8-N024/2x315kW): Q¢ = 81,0 m?/s;
- Quat 2 (mirc +29 (FBDCZ-6-N013/2x22kW): Qg2 = 12,6 m¥/s;
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- Quat 3 (mirc +20 (FBDCZ-6-N013/2x22kW): Qqs = 13,58 m®/s;
3.2. Xdc dinh hg ap cac quat can tgo ra

Ha &p cua quat duoc tinh theo cong thirc [Tran Xuan Ha va nnk, 2014]:

Hq = (Ki.Rm + Ring).Qq? , mmH,0 (5)

Trong do:

ki- hé sb ké dén sy ro gid tai tram quat, ky = 1/k/2, ky = 0.76

Rm- strc can mo, ky; Doi vai khu mo thi ta ¢d stc can cta cac nhanh dudng 10 twong tng véi 3 tram
quat nhu sau: Ryg = 0.04496 Kyt Rz = 0.75592 Ky va Ros = 0.80118 K.

Ribg- SUC can noi b thiét bi quat (Rwg = a. ©/D?), ku. DI véi cac quat gi6 chinh caa khu mo thi ta ¢6
sirc can cua cac nhanh dudng 10 twong ttng véi 3 tram quat nhu sau: Rt = 0,0047; Ripgz = Ribgr = 0,055;

Thay vao ta c6 ha &p ciia cac quat can tao ra:

- Quat 1: muc +25 (FBDCZ-8-N024/2x315kW): hq: = 255 mmH,0;

- Quat 2: muc +29 (FBDCZ-6-N013/2x22kW): hgz = 100 mmH,0;

- Quat 3: mic +20 (FBDCZ-6-N013/2x22kW): hqs = 121 mmH0.
3.3. Xdc dinh ché dj 1am viéc ciia cac quat gié chinh

Viéc tinh toan xac dinh ché d6 lam viéc cua cac quat gié chinh nhu sau: [Tran Xuan Ha, Nguyén Cao
Khai, 2017], [Nguyén Cao Khai va nnk, 2015]
3.3.1. Xac dinh phwong trinh va xdy dung dwong dac tinh cua mo:

Phuong trinh dudng dic tinh mé caa cac nhanh vé 3 tram quat nhu sau:

- Quat 1: Cta 10 mirc +25 (FBDCZ-8-N024/2x315kW): h; = 0,03887.Q%;

- Quat 2: Ctra 10 muc +29 (FBDCZ-6-N013/2x22kW): h, = 0,6295.Q2;

- Quat 3: Ctra 16 muc +20 (FBDCZ-6-N013/2x22kW): hgs = 0,6639.Q%.
3.3.2. Ché dé lam viéc cua cac quat gié chinh

Két qua xac dinh ché do 1am viéc cua cac quat gio chinh nhu sau:
* Quat 1: Cua 10 mac +25 (FBDCZ-8-N024/2x315kW), nhu trén hinh 3.
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Hinh 3. P6 thi xdc dinh ché dé 1am viéc cua quat gio FBDCZ-8-N024 tai cita 10 mic +25
Khu Thanh Céng

Véi cac théng sb Iém viéc cua quat: Luu lugng quat tao ra: Qen = 88 m3/s; Ha &p quat tao ra:
hea = 305 mmH20; Gac lap canh ctia banh cong tac: 0 = 35° va Hiéu suat lam viéc cua quat: n = 0,73.
* Quat 2: Cira 10 muc +29 (FBDCZ-6-No13/2x22kW), nhu trén hinh 4. Véi céc thdng sé lam viéc cua
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quat: Luu lugng quat tao ra: Qe = 15,3 m?3/s; Ha &p quat tao ra: hee = 147,4 mmH,0; Géc lap canh cua
banh cong tac: 0 = -5° va Hiéu suat lam viéc ctia quat: n = 0,72.
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h = 0.62956Q7
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Hinh 4. 6 th xdc dinh ché d cong tac cua quat gi6 FBDCZ-6-No13 tai ciza 10 mirc +29

Khu Cao Thding

* Quat 3: Cura 10 muc +20 (FBDCZ-6-No13/2x22kW), nhu trén hinh 5. Véi cac thdng sé 1am viéc cua
quat: Luu luong quat tao ra: Qen = 15,4 m3/s; Ha &p quat tao ra: hes = 149 mmH,0; Géc ldp canh cua
banh cong tac: 0 = -5° va Hiéu suat lam viéc cua quat: = 0,73.
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Hinh 5. P6 thi xdc dinh ché dé cong tac cia quat gi6 FBDCZ-6-No13 tgi cira 10 mirc +20
Khu Cao Thding

4. Két luan

Két qua tinh toan ché d6 1am viéc cua cac quat gi6 chinh khu Thanh Céng — Cao Théng, Cong ty than
Hon Gai cho thiy nang lyc thong gid hién tai cia cac tram quat gié 1a phu hop va dam bao d4p wng cho
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thong gio hién tai. Nang luc duy trir ciia cAc quat gi6 chinh van con, dic biét 1a tram quat & muac +25 khu
Thanh Cong. Tuy nhién 2 tram quat & cac mirc +29 va +20 & khu Cao Théng tuy ning lyc dy trit van con,
nhung do 2 tram quat nay st dung la loai quat FBDCZ-6-No13, nén nang lyc théng gi6é khdng I6n, nang
lyc du trir vé luu luong tdi da chi ti khoang 17m?3/s, mac di méi chi 1am viéc & goc Iap canh -2,5 nhung
Iuu lwgng gi6 chi con tang duoc khoang 3,5m%/s nita. Khu Cao Théang hién méi chi ¢6 1 10 cho hoat dong,
Vi vay trong tuong lai khi khu Cao Thing dua thém 16 cho vao hoat dong thi can phai tinh toan dén viéc
thay thé tram quat gi6 méi. O déy co xét tdi viéc nang luc du trit cia tram quat gié mac +25 khu Thanh
Cong con nhiéu, nhung do su két ndi cua 2 khu vic méi & mic -160, do vay khong thé dua gié ban tir
khu Cao Thing quay vé va thoat ra cira 10 mirc +25 cua khu Thanh Cong.

Giai phap khi dua 16 chg & khu Cao Thing vao hoat dong dé tang san lugng khai théc cua khu vuc 1én
theo ké hoach, thi Cong ty phai tinh toan bé sung thay thé mot tram quat gi6 & cira 10 mirc +20 hoac thay
thé ca 2 tram quat khu Cao Thang bang mot mot tram quat c6 nang luc théng gio 1on, cong suat tuong
duong loai FBDCZ-8-No024 [Babak G.A, K.P. Bocharov, AT Volokhiev. 1982].

Loi cidm on:

Céc tac gia xin ghi nhan nhitng dong gop ctia Cong ty than Hon Gai va nhom tac gia thuc hién dé tai
“Kiém dinh mang gi6 khu mé Thanh Cong-Cao Thdng, Cong ty than Hon Gai nam 2017 da gitip hoan
thién nghién cuu.
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ABSTRACT
Determine the reasonable working mode of the main fan

of area coal mine Thanh Cong - Cao Thang, Hon Gai Coal Company
Nguyen Cao Khai'*; Dao Vin Chi*; Le Tien Dung®;
Nguyén Vin Quang?; Vu Thai Tien Dung?; Dinh Thi Thanh Nhan!
'Hanoi University of Mining and Geology

Mine ventilation is one of the processes that play a very important role in underground mining.
Special particularly in the field of working environment, directly affect mine safety. In the present
context, underground coal mines in Quang Ninh have been increasing their production and mining
activities, and the role of mine ventilation in environmental protection has increased. The resulting cost
for mine ventilation will increase accordingly. There are many reasons to increase the cost of ventilation,
including the unreasonable working mode of the blower. CaoThang-ThanhCong coal mine area of Hon
Gai Coal Company is currently using the main wind turbines with small capacity. In the future, the
exploitation area will have to expand and increase the exploitation output. The paper gives the results of
calculations to determine the reasonable working mode of the current and future main fans as they
increase the output of the exploitation, thereby improving the efficiency of the ventilation, and help the
mine has a policy to invest in the procurement of suitable fan equipment to serve the production plan in
the future.
Keywords: Mine Ventilation; Mode work of main fan; Main fan; Thanh Cong-Cao Thang area.
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