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The article presents a review of the technical characteristics and an
introduction to the appearance of fan station VO - 22/14AR when it is first
put into operation in the Lo Tri area, Thong Nhat coal mine. When this
new fan station comes into operation, it will affect the overall ventilation
system of the mine. Therefore, it is necessary to check, calculate, evaluate
and determine the reasonable working mode of two main fan stations
2K56 - No24 and VO - 22 /14AR. The results show that for two fan stations
2K56 - No24 and VO - 22/14AR, the associated fans should be operated in
impeller angles of 35 and 50 degrees, respectively. The impeller angles
create an overall airflow Qyp 0f 236.8 m3/s and an air pressure Hy, of 390
mm H>0 that fulfill the ventilation requirement of the mine.

Copyright © 2021 Hanoi University of Mining and Geology. All rights reserved.

*Corresponding author

E - mail: daovanchi@humg.edu.vn
DOI: 10.46326/JMES.2021.62(4).02



16 Tap chi Khoa hoc K§i thuit Mo - Pia chat Tap 62, Ky 4 (2021) 15 - 20

Tap chi Khoa hoc Ky thuat Mé - Dia chat

Trang dién ti: http: //tapchi.humg.edu.vn

Nghién ctru xac dinh ché d¢ lam viéc hop ly cac tram quat gi6
chinh khi van hanh thir nghiém tram quat VO - 22/14AR & khu
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Bai bdo khdi quadt chung vé ddc tinh ky thudt cting nhw gi&i thiéu hinh ddng
bén ngodi ctiia tram quat VO - 22/14AR khi méi dwa vao st dung vdn hanh
tai khu vuee L6 Tri, mo than Théng Nhdt. Khi tram quat VO - 22/14.AR mdi di
vao hoat dong sé dnh hwéng dén hé thong thong gio chung ctia mé. Do vdy
cdn phdi kiém tra, tinh todn ciing nhw ddnh gid va xdc dinh ché dé lam viéc
hop Iy cua cdc tram quat gié chinh 2K56 - N°24 va tram quat gié VO -
22/14AR. Két qud sau khi tinh todn va xdc dinh ché dj lam viéc hop ly d6i vdi
quat & tram quat 2K56 - N°24 lam viéc & géc ldp cdnh 359 con quat & tram
quat VO - 22/14AR lam viéc & géc ldp cdnh 50°. Khi dé bé quat sé tao ra luu
lwong la Qvg = 236,8 m3/sva ha dp ctia la Hyq = 390 mm Hz0 sé dam bdo yéu
cdu théng gié cho mé.

© 2021 Trwong Pai hoc M6 - bia chat. T4t ca cic quyén dwoc bao dam.

1. M¢é dau

Trong nhung nam qua Khu L Tr1 cua mo
than Thong Nhat dwoc théng gié bang 02 tram
quat gié chinh (mdi tram quat déu st dung 02
quat gié ma hiéu 2K56 - N924 tai mat bang mitc
+52 m). Trong d6, moi tram quat déu c6 01 quat
gi6 hoat dong va 01 quat dw phong. Quat gié caa
tram quat s6 1 hoat dong v&i cong suat dong co
400 kW, goc 1ap canh 309; tram quat s8 2 c6 cong
suit dong co 1a 630 KW, goc lap canh 35° (Phong
Thong gié, nam 2020). Tuy nhién, trong thoi gian

“Tdc gid lién hé
E - mail: daovanchi@humg.edu.vn
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qua tram quat s6 1 bi hdng, do vay cuoi nam 2019
mo than Théng Nhit da lap dit xong va cho van
hanh tram quat VO - 22/14AR (Tran Xuin H3,
2020) chay thw nghiem. Khi tram quat méi di vao
hoat dong se anh hwong den he thong thong gio
chung cho mo. Do do, viec kiem tra, tinh toan cung
nhw danh gia va xac dinh ché do lam viéc cac tram
quat gié chinh 2K56 - N024 va tram quat gio VO -
22/14AR tai khu virc Lo Tri, mo6 than Thong Nhat
la rat can thiet.

2.Khai quat chung vé dac tinh ky thuit va hinh
dang tram quat gi6 chinh VO - 22 /14AR

Tram quat so 3 VO - 22/14AR dwoc san xuat
tai Lién Bang Nga (Phong Thong gi6, nam 2020)
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va lap dat trén mat bang +52 m c6 dic diém Pé dam bao thong gié cho mo than Théng
ky thuat nhw & Bang 1 va vi tri 13p dat cling nhw Nhat, can st dung 2 tram quat, trong do:
hinh ding bén ngoai thé hién trong Hinh 1. Tram quat s6 2: laloai quat 2K56 - N024, cong
suit dong co 630 KW.
3. Xac dinh ché d¢ lam viéclién hop, hop ly cia
cac quat gio chinh.
Hinh 1. Mt bdng ldp ddt tram quat VO - 22/14 AR.
TT Thong s Gia tri
1 Pwong kinh clia cdnh quat, mm (sai s6 + 5%) 2200
2 [Pwong Kkinh clia cdnh quat trung tAm, mm (sai s6 + 5%) 1400
3 |Lwu lwong, m3/gidy (sai sO + 10%)+ 133
Luu lwgng trong khu vic hoat ddong, m3/gidy
4 [T6i thi€u, khong thip hon 40
T6i da, khong cao hon 200
5 |Ap sudt tdng, Pa (sai s6 = 10%) 4000
6 |Ap suit tinh, Pa (sai s6 + 10%) 3800
Ap sudt tinh trong khu virc hoat dong, Pa
7 |T8i thi€u, khéng thiap hon 1100
T6i da, khong cao hon 4700
Hiéu suit toi da, khong thip hon
8 [pay du 0,85
Tinh 0,81

Luu lwong khi & ché do dao chiéu ty 1€ phan tram véi ngudn cip truc

0 ti€p, khong it hon 60
10 [Cach diéu chinh Thay d6i goc cia canh quat
11 |Cong suit dong co dién, kW, khdng cao hon 800
12 [T4n s6 quay, vong/phut, khdng cao hon 1000
13 [Pién ap clia dong co dién, V 6000

Kich thudc tong thé:

Chiéu cao, mm, khéng cao hon 4000
14 Rong, mm, khong cao hon 3350

Dai, mm, khong cao hon:

Khong c6 b khuéch tan 5800

Vé&i bo khuéch tan 8200
15 Khoi lwgng ciia quat khong cé dong co dién va by khuéch tan, kg, 12500

khéng cao hon

Hinh 1. Mt bdng Idp ddt tram quat VO - 22/14 AR.
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Tram quat sd 3: 1a loai quat VO - 22/14AR,
cong suat dong co 800 KW.

bEé xac dinh ché do lam viéc hop ly cla cac
tram quat, can tién hanh thwc hién cac buéc sau:

3.1. Xdc dinh Iwvu Iwong lé'n nhdt bé quat (Qpq)
cdntao ra

Can ctr vao ké hoach khai thac cia m6é nam
2020, xac dinh dwoc lwu lwong gi6 chung 16n nhit
cliamd 12 (Qm) 13: Qr= 213,58 m*/s va ha 4p chung
ciamd la: 301,3 mm H;0 (Trung tm an toan mg,
Quang Ninh, 9/2019). Nhw vay, lvu luwgng gié bo
quat (Qsq) cin dwa vao mo la:

Qog =Kn.Qu=1,1.21358 = 234,938 m*/s

3.2. Xdc dinh ha dp chung ctia b quat (Trung
tam KHCN Mé va Méi Trwong, 12/2019)

Ha ap cta b quat dworc tinh theo cdng thixc
sau:

Hp, = (Kg.Rm + qu).ng

Trong do: K- hé s6 gidm sirc can chung cta
) . s a 1
mo do ro gié & tram quat, Kg = 3= 0,826; K:-
T
hé s6 ro gié & tram quat, K- =1,1; Ry - strc can
chung cta bo quat, Ry; = 0,0016 ky; Ry, - strc can

chung ciamé, R, = Z—Z = 2?2,15'22 = 0,0066 ky.

Thay cac gia tri can thiét vao cong thirc tinh
Hpq s8 duorc:
Hyg = (0,826x0,0066+0,0016). (234,938)?

=0,0070x(234,938)% = 386,3371 mm Hz0

3.3. Xdc dinh dwong ddc tinh chung ctia mo khi
bé quat lam viéc

Pwong dac tinh chung cia mo dwgc xac dinh
theo cong thirc sau day:

Hn =R Q?=007. Q%

3.4. Xdc dinh ché dé lam viéc hop ly ctia bo
quat

Do tram quat VO - 22/14AR méi di vao hoat
dong, do vay can phai kiém tra va danh gia ciing
nhu xac dinh ché do lam viéc & lwu lwong tao ra
cling nhw goc ldp canh lon nhit. Trong qui
IV/2019 nhém nghién ctu da thyc hién th
nghiém 2 phwong an khi cac tram quat van hanh.

Phuong 4n 1: quat & tram s6 2 lam viéc véi goc lap
canh 300, con mét quat & tram s6 3 lam viéc v&i
goc 1ap canh 45°.

Két qua xac dinh ché do 1am viéc cta cac tram
quat da cho thdy: khi quat 2K56 - N924 1am viéc
voi goc 1ap canh 300, con quat VO - 22/14 AR chi
can lam viéc v&i goc 1ap canh 450 1a dap ing nhu
cau thong gié cho moé vao qui IV/2019 (Trung tim
KHCN M6 va Méi Trwong, 12/2019). Vi vay,
treong hop quat & tram s8 3 1am viéc véi goc 1ap
canh 500 khi lwong gi6 can dwa vao mo 16n hon.
Tuy vay, vao nam 2020, lvong gié bd quat can tao
ra la Qg = 234,938 m3/s va ha ap bod quat Hy, =
386,371 mm H0.

Vi nhu cau thong gié nay, nhém nghién ctru
xem xét phwong an lam viéc clia cac tram quat
nhw sau:

- Quat 2K56 - N024 1am viéc véi goc lap canh
359;

- Quat VO - 22/14 AR lam viéc véi goc lap
canh 459 hodc 509;

Dbé xac dinh ché do 1am viéc hop ly cia bd
quat, cin tién hanh cac buwéc sau:

- Xay dung dwong dac tinh chung ciia bd quat;

- Xay dwng dwong dac tinh chung ciia mé khi
cac quat lam viéc. Pwong dac tinh chung ciia mé
khi cac quat gi6 lam viéc lién hop c6 dang Hy =
0,007 Q7 (Tran Xuan H3, 2014; Vwong Ditc Minh,
2007; Trwong Qudc Quyén, 1999; Kanam and
Ahmed, 2021, Saki et al,, 2020, de Villiers et al,,
2019).

Puwong dac tinh chung nay dwoc xay dung
dwa trén co s& cac s6 liéu ghi trong Bang 2. Két qua
xdy dung dwong dac tinh chung ctia bd quat khi
lam viéc lién hop va duwong dac tinh chung cia mo
duorc trinh bay trong Hinh 2.

T Hinh 2, xac dinh dwoc ché do 1am viéc cia
cac quat gié nhw sau:

a) Ché dé lam viéc theo yéu cdu ciia b
quat
- Lru lwgng bo quat: Qg = 234,938 m3/s;

- Ha ap cda bd quat: Hy= 386,71 mm H0
hoac 3867,1 Pa.

b) Ché dé lam viéc ctia bé quat

Khi quat s6 2 (2K56 - N0.24) véi goc lap canh
350 va quatsd 3 (VO - 22/14 AR) v6i goc lap canh
450 (Diém A).
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Bdng 2. Cdc théng sé dwong ddc tinh ctia mé.

Q m%/s 50 100 150 | 200 250 300 350
Q% m6 /s> | 2.500 | 10.000 | 22.500 | 40.000 65.500 90.000 | 122.500
H, Pa 175,0 700 | 1575 | 2800 | 4375 | 6300 | 8575
H (mmH,0) /\ N\

Puimg dic tinh quat VOV-22/14AR, a = 45°
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[ Diomg ic tinh quat VOV-2/14AR. @ = 50°

| Buong dic tinh clia mé, H=0,0076 Q

Dic tinh chung b6 quat khi, 0;=35° a; = 50°

| _Dic tinh chung bé quat khi, a, =35° a, =45°

\

\\Q;=125m"s

\Qs=111m%s

g( m’/s)
0 260 280 300
\

\ \Qy 5 = 2368 m¥s

Q.5 =221 m’'s

Hinh 2. Ché dé lam viéc ctia cdc quat gié chinh trong ndm 2020.

- Luu lwong bo quat: Qped = 221 m3/s;
- Ha ap b6 quat : Hy.A = 3300 Pa.

c¢) Ché dé lam viéc cuia bé quat

Khi quat s6 2 c6 goc lap canh 35 va quat s6 3
v&i goc 1dp canh 500 (Diém B).

- Luu lwong bd quat: Qpe.B = 236,8 m3/s;

-Ha ap b6 quat : Hy.B =390 mm H0.

d) Ché dj lam viéc (3900 Pa) cta cdc quat
thanh phdn nhw sau:

- Lwu lwong quat s6 2: Qg2 =125 m3/s;

- Lwu lwong quat s6 3: Qi3=111 m3/s’;

- Ha ap cda ca hai quat la 390 mm H;0.

Tl nhitng tinh toan trén cho thiy trong nam
2020, dé dam bao yéu cau thong gi6 cho mé thi cac

quat gié can lam viéc véi cac ché do:
- Quat 2K56 - N°24 véi goc 1p canh 359
- Quat VO - 22/14AR véi goc 1ap canh 500.
Véi cac goc 13p canh nhw & trén, cac quat gié
sé dap &ng thong gié cho mé trong nam 2020.

4. Kétluan

Thong qua qua trinh nghién ctru va tinh toan
xac dinh dwoc trong nam 2020, ché d6 lam viéc
theo yéu cau cta by quat véi lwu lwong 1a 234,938
m3/s; ha 4p ctia bd quat1a 386,371 mm H;0.

DE& dap (rng nhu cAu trén, cac quat gié & tram
quat s8 2 phai lam viéc v&i goc 1ap canh 359, con
quat & tram s8 3 1am viéc v&i goc 13p canh 500. Khi
do, bd quat sé tao ralwu lwong 1a 236,8 m*/sva ha
ap cta bo quatla 390 mm H,0, dap &ng yéu cau va
dam bao an toan san xuit cho mo.
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Tl nhirng két qua nghién ctru trén, nhom tac
giad dé xudt mo than Théng Nhit trong thoi gian téi
cin tiép tuc kiém toan lai hé thong théng gié méd
dé cac tram quat van hanh 6n dinh, ddm bao an
toan khai thac.

Pong gop cua cac tac gia

Tac gid Pao Van Chi va Tran Xuin Ha hinh
thanh y twdng, ciu tric va ndi dung bai bao; Lé
Tién Diing thu thip sé liéu, dich tai liéu nwéc

ngoai, doc ban thao trung gian va hoan thién cac

ndi dung cta bai bao.
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