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Chéng bui hiéu qua la vén dé vé cung kho khén va phire tap, do vay ndm 2021 Céng ty C6 phén than
Vang Danh — Vinacomin dau tw hé théng hut bui dang w6t KCS — 400D — B kém theo hé théng Combai
dao Io DVTG cda Io cho | — 7 -3 dé han ché néng doé bui phat sinh. Noi dung bai bao gidi thiéu dac tinh
cla hé théng hut bui, ciing nhw nghién ctru, xay dung so dé céng nghé, Iap dat van chuyén thiét bj vao
khu vure duong Io DVTG cda 1o cho | — 7- 3. Két qué danh gié ban dau cda hé théng hut bui méi chay
thir nghiém khi may Combai EBH - 45 va hé théng hut bui KCS — 400D — B cung véan hanh, hoat dong
thi néng d6 bui hé hap do tai guong 16 da giam ter 2,98 mg/m® xubng con 0,29 mg/m?®; nébng dé bui toan
phén da giam tir 3,8 mg/m? xubng 0,114 mg/m®. Nhin chung hé théng hut bui KCS — 400D — B lam viéc
c6 hiéu qué, dam bao tiéu chuén cho phép va ddm bao duoc yéu cau ky thuat, céi thién diéu kién lam
viéc cho ngudi lao dong trong qua trinh thi céng dao lo.

T khoéa: hat bui dang wét, combai, so dé cbng nghé, dao lo.

1. MO PAU

Hién nay, trong qua trinh khai thac cac mé than
ham 16 thuéc Tap doan Cong nghiép Than - Khoang
san Viét Nam (TKV), hau hét cac khu vyc déu phat
sinh bui. Do vay, diéu kién lam viéc cGa nhirng
cbng nhan nganh mé trong méi trwdng voé cung kho
khan va nang nhoc. Ngudi lao dong phai lam viéc
trong méi trwerng bi anh hudng dén sirc khée va co
nhiéu nguy co mac bénh nghé nghiép do bui than
(nhw bénh bui phdi silic, bénh bui phdi than, bénh
viém phé quan man tinh,...). Xuét phat tlr nhitng
méi nguy hiém do, trong nhirng ndm qua cac Céng
ty mo ctia TKV da chu trong tap trung nghién ctru
nhiéu giai phap chéng bui cho nhirng khu vic phat
sinh cao. M6t sb céc cong trinh dién hinh nhw: cong
trinh chéng bui khi nd min bang phwong phap nap
bua 16 min bang nwéc cla PGS.TS Tran Xuan Ha
[1] va cong sw da nghién ctru ap dung th&r nghiém
cho Xi nghiép than Giap Khau — Céng ty than Hon
Gai nam 2006; cong trinh ctia TS. Lé Van Manh va
TS. Lé Van Thao [2] chéng bui trong qua trinh van
chuyén tuyén bang tai giéng chinh mirc -25/+30 va
|6 nghiéng bang tai -150/-34 tai Céng ty than Mao
Khé — TKV nam 2018 da nghién ctru ap dung thi

nghiém bang t6 hop Ejecto dé chéng bui; cong trinh
ctia PGS.TS. b6 Nhw y [3] da nghién ctu thiét ké,
ché tao hé thdng ctra giam bui déng mé tw dong
cho ludng gi6 thai ciia cac phan xudng khai thac
than mé ham 16. Gan day mét sb cong trinh chéng
bui cia Céng ty than Quang Hanh — TKV da ap
dung hé théng phun swong thuy lwc va hé thdng
phun swong cao ap két hop nwéc va khi nén, ...

Nhin chung cac phwong phap chdng bui tai cac
mé ham 16 tv trudc dén nay thude TKV [6,7,8,9] tuy
ciing c6 hiéu qua nhét dinh, cai thién méi trwong
lam viéc cho cdng nhan, nhwng van con mot sb han
ché, hiéu qua sir dung chwa cao, tdng chi phi nhan
cong, nhidu sw cd do cac thiét bi bi hdng héc can
phai bdo dwéng stra chiva, thay thé,...Bai bao gidi
thiéu két qua nghién clru 4p dung céng nghé, lap
dat va danh gia hiéu qua cua thiét bj hut bui dang
wét trong qua trinh ddo 16 bang combai EBH - 45
tai dwong 10 DVTG clia I6 chg' | —= 7 — 3 clla mé than
VVang Danh.

2. NOI DUNG NGHIEN cUlrU

Trong nhirng ndm gan day Céng ty Cé phan than
Vang Danh — Vinacomin (Céng ty) luén duy tri san
lwong than nguyén khai tir 3 -:- 3,15 triéu tAn/nam,
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dw kién dén ndm 2023 san lwong than nguyén khai
dat 3,3 triéu tAn. D& dam bao duy tri san lwong trén
6n dinh, viéc ddm bdo méi trwong lam viéc trong
md than ham 16 clia Céng ty la yéu cau cép thiét.
Trong d6 can phai ddm bao moéi trworng khong khi
bang cac giai phap chdng bui trong qua trinh dao 16
va khai thac nhdm dam bao diéu kién dé can bo va
céng nhan lam viéc lau dai [3,4,5,6]. Xuat phat to
nhirng yéu cau d6, nam 2021 Céng ty da dau tw lap
dat hé théng hat bui dang wét trong mé ham 10, hé
thdng nay dwoc ap dung kém theo day chuyén co
gi¢i héa dao 16 bang may Combai dao 16 EBH - 45
nham cai thién mai trwong lam viéc, ddm bao sirc
khde va nang suat ctia ngudi lao dong.

Trong Quy Il nam 2021, Combai EBH - 45 dwoc
ap dung dé dao dwong 16 doc via thong gioé (DVTG)
cla 16 cho | — 7 — 3. Mac du thiét bj nay da cé
hé thdng phun nwéc ap lwc cao & vi tri dau khau
dé dap bui, tang tudi tho rang cét va loai trlr cac
tia Ira phat sinh qua trinh ct gwong than, nhwng
phat sinh bui trong qua trinh cat van khéng thé loai
trir tuyét ddi. Ngoai ra, do dac diém dia chat, than
clia md cé tinh chat khé nén khong triét tiéu hét
bui. Bui lam gidm tdm quan séat cla the' van hanh
may, lam gidm nang suét cat gwong khi dao 10, gay
kho khan di chuyén va lam viéc cla tho 0. Bui con
la nguyén nhan lam gidm nhanh tudi tho cac thiét
bi, méi trwdng 1am viéc bi & nhiém nghiém trong,
bui gay anh hwéng dén strc khoé con ngudi, tdng
manh cac bénh hd hap, gidm nang suét lao dong...

Vi vay viéc ap dung hé théng huat bui dang w6t
ké&m theo may Combai dao 16 dé giam ndng dd bui
trong qua trinh dao 16 la giadi phap cé tinh kha thi.
Tuy nhién, d& hé théng hut bui dang wét lam viéc
hiéu qua can phai cé tinh toan, nghién ctru dé xuét
so dd cong nghé hop ly trwdc khi thiét bi dwoc van
hanh hut but cho cac khu vic phat sinh bui.

2.1. Vi tri 4p dung thiét bj hat bui dang wét

Theo ké hoach dao 16 quy Il nd&m 2021 tai mé
than Vang Danh, thiét bi hut bui dang wét KCS —
400D — B sé dugc trang bi keém theo day chuyén Co
gi&i hoa dao 16 bang Combai EBH - 45 dé thi cong
dwong 16 DVTG cla 16 chg | - 7 - 3 theo hwéng
bam tru tr murc -80, tiét dién 16 15,9 m2, chiéu dai
450 m dao trong than, st dung vi chéng VC-11.
Dao duwdng 16 nay chuan bi khai thac cho khu vuc
16 cho | — 7 — 3 vé&i chiéu day via trung binh 9m,
dién tich khiu 8,2 m?, trir lwong khai thac 125.300
tn. Lo cho st dung gian chéng ZF4400/17/28,
may khau loai MG 170/411-WD [5].

2.2. Pac tinh ky thuat cua thiét bi hut bui
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dang wét ap dung cho mo than Vang Danh

Hé thdng hut bui dang wét KCS — 400D — B lap
dat tai Céng ty CP than Vang Danh — Vinacomin
xuét x& ttr Trung Quédc, do Cong ty Hiru han ché tao
thiét bi co khi mé Hwng Khén, Birc Long, Budng
Son san xuét [4].

Thiét bi nay hoat dong dwa trén co ché kht
bui dang phun nwéc. Trong qua trinh khir bui, cac
hat nwéc nguyén tlr véi cong suét nhat dinh dwoc
st dung dé thu gil cac hat bui trong ludng khéng
khi c6 bui dwoc hat vao, tron 1an bui va nwéc qua
nhiéu I&p. Sau khi I&p swong mu cla bd loc khi-
Idng dworc tron thém, hau hét cac hat bui dwoc loc
va mot phan nhé bui con lai dwoc tach ra theo cac
giot nwéc théng qua thiét bi khir nwéc. Mang loc
dwoc st dung dé khr bui, va bui thai dwoc tach ra
khoi khéng khi nham muc dich loc sach khéng khi.
Dé&c diém hinh dang bén ngoai va thong sbé ky thuat
cla hé théng hat bui dang wét KCS — 400D — B
nhw néu & Hinh H1 va Bang 1.

H.1. Thiét bi hiit bui dang w6t KCS — 400D - B
Bang 1. Diic tinh kyj thuat ctia thiét bi hiit bui dang uét KCS -

400D -B
Hé théng hit bui
! Ndi dung ky thuat KCS-400D-B
1 Hiéu sudt tong kht bui (%) >97
2 Khibuicd thé hd hap (%) >90

3 Luulugng gid @ Iy I6n nhét (m?/min) 400 + 8% (432)

4 Luulugng gid xtt Iy nhd nhat (m*/min) 300

5 Apluclam viéc nhé nhét, (Pa) 1000
6 Apluclam viécl6n nhét, (Pa) 4000
7 Lugng o gid (%) <5

8  Tiéng on (dBA) <85
9 Tylé nudckhitai dau ra, (L/m?) <0,01
10 Ty Ié nudckhi (L/m?) <04
11 Lugng tiéu hao nudc (L/h) 25~ 40
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Hé théng hiit bui

I Noi dung ky thuat KCS-400D-B
12 Aplucnuéc (MPa) 0,5~1
13 Kich thugc (mm) 2600 X928 X 1105
14 Trong lugng (kg) 1300

Quat ctia hé thong hit bui
: Ma hiéu FBCN 6.3/30 (1I)
1 (ong suat (kW) 30
2 Dignap(V) 660/1140
3 Dong dién (A) 32,8/18,9
4 Tocdo quay (r/min) 2950
5 Luulugng (m*/min) 410 ~ 230
6  Hadp tinh (Pa) 210 ~ 2940
7 Dudng kinh 6ng gid (mm) 600

2.3. T6 chirc van chuyén va lap dat thiét bi
hat bui dang wét KCS — 400D — B vao khu vuwc
dao Io

Cong ty tién hanh té chirc van chuyén 1&p dat hé
thdng hut bui KCS-400D-B tai 16 DVTG cua 16 cho
I-7-3 khu giéng Vang Danh (do phan xwéng K6 phu
trach), véi bién phap cu thé nhw sau:

- B6 phan van chuyén tién hanh lam thi tuc nhan
vat tw, thiét bi tai kho ctia Céng ty, sau dé chuan bi
phwong tién van chuyén I&n mat bang +120 khu
giéng Vang Danh. Trong qua trinh bdc xép vat tw
thiét bi 1én phwong tién, can phai chang budc chac
chén. Sau d6 s dung tau dién van chuyén hé

thdng huat bui vao ga dau truc +122.

- Lién hé v&i bd phan van tai & giéng: van hanh
toi truc +122 -- +0 khu Il giéng Vang Danh, van
chuyén thiét bj hat bui xuéng ga chan truc mac +0;
van hanh tau dién chuyén vao ga dau truc mdc +0
-:- -10 khu | giéng Vang Danh; van hanh toi truc tai
chuyén thiét bi xubng ga chan truc mic -10 khu |
giéng Vang Danh; van hanh tau dién van chuyén
thiét bi dén ga dau truc tai -10 -:- -70 V4 khu | giéng
Vang Danh, van hanh t&i truc van chuyén xudng
ga chan truc mic -70 ban giao cho bd phan phu
trach lap dat.

- Dung pa l&ng xich két hop véi tha cong van
chuyén thiét bi dén vi tri 1ap dat tai 16 DVTG cla 1o
cho |-7-3 khu giéng Vang Danh theo so' d6 b tri
néu & Hinh H.2.

Trwdng hop thiét bi can di chuyén I&p d&t & vi
tri khac thi may sé duwoc thao roi cac éng gié cirng.
Cum than may gc‘“)m quat va thung khr bui la bd
phan co kich thuwdc I&n nhat 14 2600 X 928 X 1105
mm, khdi lwgng khodng 1.300 kg cé thé st dung
Monoray van chuyé&n dén vi tri lam viéc theo so dd
néu & Hinh H.3.

2.4. M6t s6 yéu cau ky thuat khi sir dung
thiét bj hat bui

V&i bién phap van chuyén va I&p dat hé théng
hat bui dang wét KCS — 400D — B cho dwong 1o
DVTG cla 16 cho | — 7 — 3 trén, Cong ty da lap dat
va van hanh hiéu qua. Trén co s& dé viéc di chuyén,
l&p d&t hé thdng hat bui dén vi tri khac trong khu
vire md sé nhanh hon va hiéu qua hon. Tuy nhién
trong qua trinh Iép dat may hut bui KCS-400D-B,
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H.2. Mat bang bé tri thiét bi hit bui dang ut KCS - 400D - B ¢ dwong 10 DVTG cia l6 chg I-7-3
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dé thiét bi lam viéc hiéu qua, cha y vi tri d&t cda
may cach guong 16 tir 25 -:- 35m theo tién d6 dao
16. Dé di chuyén may hut bui trong gwong 16 can lap
d&t dam ray 1-140 dé treo va dich chuyén may hut
bui theo tién do dao 16 (L=30m, thwc hién theo chi
dao cla bd phan ky thuat). Ngoai ra can chu y lap
duwdng éng cap nuwéc phuc vu phun swong dap bui
cho may; 1ap dwdng 6ng gié va dau hat bui (duy tri
cach guwong tir 3 -:-- 5m theo tién dd dao 16) va lap
may bom bom thai bun cho hé théng hut bui.

Monoray
Vi trf méc breo odp
VA 8t Gng KN, nutc
“Thiét bi hidt bui 600 - 50
KCS - 400D - B
4 2
| 3 oy
2 1350 | o
e g e
o :
[ _ @ -
=T =1
285 1110 L;zj 1=
3800

H.3. So d6 van chuyén hé théng thiét bi hut bui trén Monoray
3. KET QUA VA THAO LUAN

3.1. Két qua dp dung thdr nghiém hé théng
hat bui dang wét tai dwong lo DVTG & 16 cho
I-7-3

Sau khi thiét bj dwoc van chuyén va 13p dat vao
vi tri cila dwdng 16 DVTG cua ld cho | -7 — 3, Cong
ty tién hanh cho chay th&r khéng tai, may hoat déng
dam bao yéu cau ky thuat, du diéu kién dé chay
co tai.

Két qua trong bién ban kiém tra hién trudng va
nghiém thu ky thuat ngay 13/7/2021 cua cac bd
phan chuy&n mén (Phong Ky thuat, Phong Dau tw,
Phong Van tai va dai dién cac Phan xwdng cla
Cong ty) cho thay:

+ Khi hé thébng may dao 16 Combai EBH - 45 hoat
dong (cat gwong) lwong bui bt dau sinh ra nhiéu,
quan sat lwong bui day dac lam gidm tam nhin cla
tho lai may tai gwong 10, khi d6 tién hanh cong tac
do dac néng d6 bui hd hap va bui toan phan. Két qua
do dac xac dinh dwoc néng do bui hé hap tai gwong
16 Q, = 2,98 mg/m? ndng d6 bui toan phan Q, = 3,8
mg/m?3. Vi tri do dac xem Hinh H.4.
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H.4. Vi tri do bui trén duong lo DVVT cta lo chg1-7-3

+ Khi Combai EBH - 45 va hé thdng hat bui KCS
— 400D — B cung van hanh, hoat dong, quan sat
cho thay khi bui sinh ra do hoat dong ctia Combai
da dwoc may hut toan bd lwong bui tai gwong 10
vao dwong 6ng ctia hé théng hat bui. Két qua do
dac xac dinh dwoc néng dd bui hd hap tai gwong
16 khi Combai hoat déng cla hé théng hut bui cho
thdy Q, = 0,29 mg/m?; ndng do bui toan phan 1a Q,
= 0,114 mg/m3.

Két qua ban dau sau khi dwa hé thdng hat bui
KCS - 400D — B vao khu vuwc [0 DVTG cua 16 cho
| - 7 - 3 trong qua trinh van hanh Combai dao 16 cho
thdy: néng d6 bui hd hap da gidm tir 2,98 mg/m?
xudng con 0,29 mg/m?; néng dé bui toan phan da
gidm tir 3,8 mg/méxubng 0,114 mg/m®.

Nhin chung hé théng hat bui KCS — 400D — B
lam viéc hiéu qua, ddm bao yéu cau ky thuat, cai
thién diéu kién lam viéc cho nguwdi lao déng tai
guong 16 va doc tuyén 16 DVTG cla |6 cho | - 7 -3.
Khi thiét bi hoat ddng co' ban da xt ly dwoc lwong
bui sinh ra trong qua trinh dao 0.

3.2. Thao luan

Dé danh gia chinh xac hon nira hiéu qua chbng
bui cGia hé théng thiét bi, trong thoi gian téi khi van
hanh hé théng hut bui cho cac khu vwe cé Combai
dao 16 hodac & nhirng vi tri phat sinh bui cuc bd
khac, can c6 danh gia chi tiét két qua do dac &
guwong |0 va xung quanh dwdng 10 theo vi tri do dac
ndng do bui theo dé xuét dwdi day:

- Vi tri do dac ndng do bui hd hap va bui tbng
trong qua trinh may hut bui khéng hoat déng cach
guwong 16 3m — 5m tai cac vi tri diém sb 1,2,3,4 va
diém sd 5 trén Hinh H5, mdi vi tri cach nhau 5m va
do 3 lan va lay két qua trung binh.

- Vi tri do dac ndng do bui hd hap va bui tbng
trong qua trinh may hut bui hoat dong tai 5 vi tri doc
theo chiéu dai dwong 16 (theo cac diém 1,2,3,4,5
trén Hinh H.5), mdi vi tri cach nhau 5m. Tai méi vi
tri do 3 lan va lay két qua trung binh. Sau dé sé so
sanh két qua do ndng dé bui trwdc va sau khi van
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hanh thiét bj hat bui hoat ddng. T do sé& cho biét
hiéu qua hat bui ctia hé théng KCS — 400D — B.

T&L

-
B dng quat hit byl Quekhit byi
céch gureng I8 3--5m KCS-400D-B

[ T ® & a &
Bduéng gié qust cye b I'rhu-vng VL-70-:--90
] L& DVTG -7-3
1ri do byi

Quat cyc by FBDYﬁ
T
H.5. Thiét ké vi tri do bui trén dudng 16 DVVT ctia lo chg 1 -7-3

4. KET LUAN

T nhirng ndi dung da trinh bay & trén cé thé rat
ra nhirng nhén xét sau:

Hé théng hat bui dang wét KCS — 400D — B 13
céng nghé mai vé phong chéng bui trong qua trinh
khai thac va dao 16 trong cac mé than ham 16. Dé
nang cao hiéu qua vé phong chdng bui, ddm bao
an toan cho nguoi va thiét bi, cai thién diéu kién

TAI LIEU THAM KHAO

lam viéc & cac mé ham 1o viéc ap dung cong nghé
nay la can thiét. Két qua nghién cu ap dung cong
nghé, van chuyén va lap dat thiét bi vao khu vuc
dwdng 16 DVTG cua 16 cho | — 7- 3 da cho thay tinh
wu viét cta thiét bj hat bui dang wét KCS — 400D
— B. Dé thiét bi lam viéc hiéu qua hon, vi tri dat hé
thédng hat bui phai cach guwong 16 tlr 25 -:- 35m.
Trong d6 dau dwdng 6ng quat hat bui cach guwong
tr 3 -:- 5m. D& di chuyén hé théng hut bui trong
guong 16 can |ap dat dam ray 1-140 dé treo va dich
chuyén may hut bui theo tién d6 dao 10.

Qua két qua danh gia ban diu va chay thi
nghiém hé thdng hat bui mai cho thdy: Khi may
Combai EBH -45va hé théng hut bui KCS — 400D —
B cung hoat déng, ndng dé bui hd hap do tai guwong
16 da gidm tir 2,98 mg/m? xubng con 0,29 mg/m?;
ndng dd bui toan phan da gidm t 3,8 mg/m?® xudng
0,114 mg/m?, hé théng hat bui KCS — 400D — B
lam viéc c6 hiéu qua, ddm bao theo tiéu chuén cho
phép va dam béo dwoc yéu cau ky thuat, cai thién
diéu kién 1am viéc cho nguwdi lao dong trong quéa
trinh thi céng dao 16...a
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@ THONG GIO, AN TOAN VA BAO VE MOI TRUONG NGHIEN Cl’UVATRAODOI

RESEARCH ON ESTABLISHMENT OF INSTALLATION TECHNOLOGY AND
EFFICIENCY ASSESSMENT OF WET-TYPE DEDUSTER IN DRIVING ROADWAY AT

VANG DANH COAL MINE
Dao Van Chi, Le Tien Dung, Nguyen van Linh

ABSTRACT

Dust prevention is a difficult and complicated problem in underground mines. In 2021, Vang Danh Coal
Joint Stock Company - Vinacomin invests in a wet-type deduster system (KCS - 400D — B) accompanying
roadway continuous miner (Combine EBH-45) at Longwall I-7-3 to miminise dust generation. The paper
content presents the characteristics of the deduster system and develops a technological diagram for
installation and transportation of equipment at ventilation roadway of Longwall I-7-3. The initial assessment
of the system trial operation shows that when the continuous miner and deduster system are jointly in
operation, the concentration of respiratory dust measured at the longwall face decreases from 2.98 mg/m?
to 0.29 mg/m?; the total dust concentration decreases from 3.8 mg/m? to 0.114 mg/m®. In general, the KCS
- 400D - B deduster system works effectively, ensuring the governmental standards and improving working
environment for workers in driving roadway.

Keywords: wet-type deduster, combine, technology diagram, roadway driving.
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