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THONG TIN KHOA HOC CONG NGHE MO M

PANH GIA HIEU QUA CHONG BUI TRONG MO HAM LO TAI
CONG TY 35 - TONG CONG TY PONG BAC BANG HE THONG
PHUN SUONG KET HQP NUOC VA KHi NEN

Toém tit:

TS. Pao Vin Chi, TS. Vii Thai Tién Diing
TS. Lé Tién Diing
Truong Dai hoc Mo dia chat

Bién tap: ThS. Pham Chédn Chinh

Néi dung bai bdo mé td khdi qudt vé cong nghe chong bui bang hé thongphun suwong két hop miede
va khi nén, qua dé tinh todn lra chon hé thong thiét bi va vi tri dp dung, dé xudt lap dat thir nghiém tai
vi tri IIK20 16 Doc via mirc +90 via 6 Péng phia Nam phay FE, noi ¢é luong gié thai l6 cho ZH mirc
+55/490 mo Tay Nam Khe Tam ciia Cong ty 35 di qua. Puong 16 doc via nay co tiét dién S = 6,9 m?,
chiéu dai 108m. Két qua sau khi dp dung thie nghiém cho thdy nong dg bui hé hap trung binh sau 4 lan
do tir 4,161 mg/m® giam xuong con 0,591 mg/m®; nhiét do trung binh giam tir 24,2°C xuéng con 23,4°C
dam bdo diéu kién lam viéc cho nguoi lao dong trong mé ham 0.

1. D3t van dé

Hién nay, bién phap dap bui trong hoat dong
khai thac than néi chung va & cac mé ham 16 noi
riéng chl yéu van la phun nwéc, twdi nwéde, hodc
duing mét dang voi phun swong thiy lwe cho tat ca
cac vij tri. Loai voi nay c6 hat nwéc to, chi co tac
dung dbi v&i ngudn bui dang trong qua trinh phat
tan, bén canh d6 lwong nwéc tiéu hao 1én, nhiéu vi
tri &nh hwdng dén cong tac van tai, khai thac. Do
vay, khi van hanh hiéu qua dat dwgc khéng cao,
rat khé dé kiém soat bui, hiéu qua gidm bui hd hap
trong khéng khi khdng dat dwoc 50%.

Trén co s& do, nhéom tac gia lwa chon hinh
thirc dap bui bang voi phun swong cao ap cong
nghé ctia My c6 hiéu qua twong dbi tét. Dac diém
I&n nhé4t caa loai voi phun nay chinh la hat swong
phun ra c6 kich c& phu hop véi cac do hat bui ap
dung vao tirng vi tri sinh bui cu thé, tao hiéu suat
két dinh, tr d6 tang hiéu qua dap bui. V&i hinh
thirc dap bui nay, ngoai co ché thiy lwc, con co
phdi hop khi nén tao hat swong phun ra min, tang
strc hat va két dinh véi hat bui, nang cao hiéu suat
dap bui. Khi ap dung loai voi phun phu hop v&i
tirng khu vue, hiéu qué dap bui cé thé téi 98%,
khéng anh hudng dén cong tac van tai, lam mat
mdi tridng lam viéc.

Khi ap dung céng nghé nay trong cac md ham
16, c6 thé tan dung dwéorng khi nén va dueng nuéc
dé dap bui, tir ap lwe khi chuyén héa thanh co hoc
kh&i dong dau phun chuyén dung dé phun suwong.

Mat khac, do nwéc st dung trong hdm 16 van con
mot sb tap chat nén bat budc phai tién hanh loc
trwde khi phun swong. Tuy vao tieng vi tri, khu vire
phat sinh bui ma ap dung cdéng nghé voi phun phu
hop, cu thé:

- Dbi véi céac vi tri, khu vwe nguén bui chua
phat tan, c6 nguy co phat tan (Bun ke rét than,...)
thi ap dung céng nghé voi phun swong thay Iuc
Chi can ¢ ngudn nwéc siv dung ¢o ap lwc cao, lic
nay nwéc sau khi qua bod loc, qua cum van diéu
khién trwc tiép dén dau phun, nwéc cé ap lwc qua
voi phun chuyén hoéa thanh dang swong dap bui.

- Dbi vé&i céac vi tri, khu vwe ngudn bui da phat
tan (dwong 16 van tai, thong gid... ) thi ap dung
céng nghé voi phun swong hdn hop nwdc va khi
nén. Luc nay khi nén va nuwéc qua cum van diéu
khién trwc tiép qua voi phun, nhe ap luc khi nén dé
chuyén héa ap lwc nwéce tir thap dén cao ap, khiva
nwdc hda tan ra ngoai voi phun tao hat swong min
dap bui. Bai bao gi¢i thiéu hé thdng phun swong
chéng bui cho mé hadm 16 Céng ty 35 - Téng Coéng
ty Déng Béc.

2. Pac diém cua phwong phap chéng bui
dung voi phun hén hop nwéc va khi nén

2.1. Nguyén ly hoat déng

Déi v&i loai voi phun hdn hop nwéc va khi nén
khi co thiét bi hoat déng, khu v sinh ra bui can
dap bui, nguwdi diéu khién m& cum van dudng
nwéc (qua bo loc loc hét tap chét), khi nén dé dap
bui. Luc nay khi nén va nuéc qua cum van diéu
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Hinh 1. So dbé dap bui phun swong hén hop nuéc va khi nén
40mm

khién trwc tiép qua voi phun, nhd ap lwc khi nén dé
chuyé&n hoéa ap lwc nwéc tir thap dén cao ap, khi
va nwdc hoa tan thanh hén hop hoi nwéc ra ngoai
vOi phun tao hat swong min dap bui. Khi khéng
can dap bui, déng cum van dwong nuéc, khi nén
lai.

2.2. C4u tao va dic diém cua cdc loai voi
phun

Voi phun hién nay cé 5 loai chd yéu sau:

1). Loai sinphon, hut chat Idng khéng can ap;

2). Loai phun hinh nén;

3). Loai phun hinh nén trén ngoai;

4). Loai phun hinh ré quat;

5). Loai phun 6 16.

Hinh dang, kich thwéc va dac tinh cda céac loai
vOi phun swong xem hinh 2 va hinh 3 dwéi day.

Hinh 2. Hinh déng mét sé loai voi phun suong

Loai voi phun swong nay dwoc ché tao bang
vat liéu hop kim cé hai dau vao la khi va chat 16ng.
Khi trén 1an khéng khi va dong chét Idng thi tao ra
swong mu.

Voi phun cé cu tric thiét ké bén trong dac
biét d& hop nhét, tron 1an khi 1dng, tao ra swong

Hinh 3. Kich thuwéng cua voi phun swong
kho. Co thé tang ap khi gidm ap nwéc dé thu duoc
swong co hat min

Chir cai LIQUID la dau vao clia dau nwéc (chat
l6ng) va chir AIR la dau vao clta khéng khi (khi
nén).

Trén voi cé6 mot cay kim (van) dé didu chinh
chinh lwu lvgng phun cla swong va dong vai tro
nhét dinh trong viéc loai bé tadc nghén khi voi phun
bi tac, chan.

Ap luc nwéc 2 bar ap suét khong khi (khi nén)
3 bar sé tao ra hiéu (rng nguyén t&r héa chét 16ng.
Khi d6 hiéu qua phun swong sé dat két qua cao.
Duéi day la mét sd hinh anh phun swong clia cac
loai voi (Hinh 4).

2.3. Thiét bi loc nwérc va khi

Kém theo hé théng phun swong con cé thiét bi
loc nwée va loc khi trwéde khi qua voi phun dé dam
bdo man swong dwgc phun ra min, tao ra swong
mu.

Trong do6 bd loc nwéce loc dwoce c& hat 40 -:-
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b) Viing dnh hudng ctia voi phun kiéu Siphon

e) Vung dnh huéng cda voi phun kiéu trén ngoai
Hinh 4. Hinh &nh phun swong cta mét sé loai voi
45 micro mét; lwu lwong 3000 I/h; ap suét dat t&i
20kg/cm?; nhiét do hoat dong 3 -:- 45 d6 C. Van
gidm ap suét khi nén diéu chinh téi da 16 bar;
pham vi diéu chinh hop ly 3 -- 5,5 bar; sai s6 +
10%; nhiét d6 hoat déng 0 -:- 130 d6 C. Toan b
thiét bi loc nwéc va khi dwoc dat trong hop sat

(son vang phan quang) treo trén hong dwong 16
tranh dwgc va cham do nguwdi va thiét bj di qua,
xem hinh 5 dwéi day.

)
a) Thiét bi loc khi

b) Thiét bi loc nuéc

Hinh 5. Céc thiét bj kém theo hé théng phun suong

3. Lwa chon vi tri 4p dung hé théng phun
swong két hop nwéc va khi nén

3.1. Vij tri ap dung

Tai cac vi tri khdo séat, do dac néng do bui &
Cong ty 35 hién nay da lap dat hé théng dap bui
(bang 01 vdi phun swong dap bui/01 vi tri va duoc
hoat déng dwa trén &p suat ngudn nuéc cap vao
dau voi). Cac voi phun nay hoat dong véi hiéu
qua chwa cao do phu thudc vao ngudn nwéc cap
phai ddm béo ap suét. Nhém tac gia dé xuat lap
dat thir nghiém hé théng phun swong dap bui két
hop nwéc va ap suét hoi khi nén) tai vi tri 11IK20 16
Doc via mirc +90 via 6 Dong phia Nam phay FE
noi ¢6 ludng gié thai 16 chg ZH mkc +55/+90 di
qua. Buwong 16 doc via nay co tiét dien S = 6,9 m2,
chiéu dai 108m [1]. Cu thé khu vuc ap dung cé vi
tri dwoc mo ta & hinh 6.

3.2. Thiét ké hé théng phun swong cho 1o
Doc via +90

Vi tri 4p dung chéng bui & 16 Doc via mirc +90
via 6 Dong phia Nam phay FE noi cé ludng gié thai
16 chg ZH mwrc +55/+90 di qua. Bwong 16 doc via
nay c6 tiét dien S = 6,9 m2, chiéu rong 2,8m, chiéu
dai 108m, cao 2,3m.

Vé&i dac tinh k¥ thuat ctia voi phun & trén, nhom
tac gia lwa chon loai voi kiéu tron ngoai. Day la loai
voi phun c6 ba 16 (hai 16 hai bén va mét 16 & gitra
c6 tac dung khi nwéc phun ra tao hiéu rng danh
trén 1&n vao nhau tao man swong dap bui). Loai
voi nay phun dwoc chiéu dai tir 1,5 -:- 2,5m, chiéu
réng nhét khoang 40 cm, xem hinh 7.

V&i chiéu rong dwong 10 khodng 2,8m bb tri 5
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Vi tri lap dat thir nghiém

Tai IIK20 1o DV mitc +90 V6 Péng
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Hinh 7. Ving énh hudéng cia voi phun swong kiéu trén ngoai

vOi phun dat trén noc 16. Khi thiét bi hoat déng tao
ra mét man swong vudng goc voi dwong 10, chan
lai lubng gi6 thai mang theo lwong bui tir trong khu
vire [0 chg ZH mire +55/+90 ra ngoai. Loai voi nay
hoat déng hiéu qua & diéu kién nhw sau:

- Ap suét khi: 3 -:- 5 bar;

- Ap suét chat 1dng: 1-:- 3 bar;

- Goc phun tr 15 -:- 900;

- Khoang cach phun xa: tr 1,5 -:- 2,5m;

- Dién tich phun 4 -:- 10 m2;

- Ong khi vao: 1/4" (DN8);

- Tiéu hao nuéc 8 -:- 23 I/h.

V&i diéu kién nwdc va khi da co tai dwong 10,
viéc ap dung loai voi phun trén ngoai hén hop
nwéc va khi nén tai vi tri nay la phu hop, thiét bj
sau khi I&p d&t nhw trén hinh 8 va hinh 9.

4. Panh gia hiéu qua chéng bui tai khu vue
ap dung

4.1. Panh gia hién trang néng dé bui va diéu
kién vi khi hau trwérce khi lap dat

Vao ngay 08/11/2021, nhém thuc hién tién hanh
l&p dat hé thdng phun swong dap bui cho Céng ty
35. Trwdce khi lap dat hé théng phun swong tai vi
tri Doc via mirc +90 via 6 BDdng phia Nam phay
FE. Nhém tac gia tién hanh do 4 14n, méi lan cach

b) Hop Inox chira 5 voi phun swong

Hinh 8. Céc thiét bj sau khi dugc thiét ké ché tao
nhau 30 phut sau d6 14y két qua trung binh dé xac
dinh kiém tra néng do bui va didu kién vi khi hau
trong qua trinh nd min, di chuyén vi chéng ttr trong
khu vwe 16 cho ZH mirc +55/+90, két qua do dac
nhw trong bang 1 dwdéi day.

Qué qua trinh khdo sat néng do bui va diéu
kién vi khi hau tai cac vi tri mé Tay Nam Khe
Tam cho thay, quan sat bang mat thwdng ciing

m KHCNM SO 1/2022 * CONG NGHE MOI TRUONG



Hinh 9. Céc thiét bi hoan chinh trwéc khi dwa vao
vi tri 13p dét

thdy ngudn bui phat sinh ra lién tuc ti 16 cho ZH
& mirc +55/+90; két qua do ndng dd bui tai vi tri
Doc via mirc +90 via 6 Boéng phia Nam phay FE
c6 ndng do bui hd hap cao nhét C_ = 4,616 vuot
qua QCVN 02:2019/BYT quy dinh bui than hé hap
(ham lwgng silic tw do < 5%) la 2 mg/m3.

4.2. Panh gia néng dé bui va diéu kién vi khi
hau sau khi lap dat

Sau khi hé théng phun swong dwoc lap dat
xong, nhdm nghién ctru cho tién hanh chay thir
nghiém tai vi tri 1ap dat, hinh &nh, vi tri cac thiét bj
va cac dau phun hoat ddong nhw hinh 10 va hinh
11 dwoi day.

Khi hé thdng phun swong hoat déng, quan
sat bang mét thuwong ciing thdy lwong bui dwoc
gidm di ro rét, nhiét Ao ctia dwong 16 cling bi giam
xudng,... Két qué do dac kiém tra nébng do bui va
diéu kién vi khi hau dwoc do tai cac diém cach vij
tri dat hé thdng phun swong 3m xudi theo hwéng
gi6, méi lan do cach nhau 30 phut, cu thé két qua
do dac nhw trong bang 2.

4. Két luan

Qua qua trinh khao sat néng do bui tai hién
trwdng cho thdy ngudn bui phat sinh ra lién tuc
t 16 chg' ZH & mire +55/+90; két qué do ndng do6
bui tai vi tri Doc via mirc +90 via 6 Dong phia Nam
phay FE cé néng d6 bui hd hap cao nhat CTB =
4,161 vuot qua QCVN 02:2019/BYT quy dinh bui
than ho hap (ham lwong silic tw do < 5%) 1a 2 mg/
ma3.

Bang 1. Két qué khao sat néng dé bui va diéu kién vi khi hdu tai Doc via mirc +90 via 6 Dong phia Nam
phay FE trudce khi phun swong

N Toﬁc Khi | Khi | Khi | Khi Po NAong_ QCVN QCVN
Nhiét do CH, | CO,, | CO, 0, Am do bui 02/BYT 01/BCT.
STT do, °C gio, % % % % o, | hé hap, . 3
Yo 3 mg/m mg/m
m/s mg/m
L1 24 1 1,2 0,12 | 0,11 0 20,9 | 95,3 3,686 2 6
L2 24,2 1,1 0,12 | 0,14 0 20,8 | 95,3 3,852 2 6
L3 24,3 1,2 0,11 | 0,12 0 20,8 | 94,2 4,354 2 6
L4 24 1 1,2 0,09 | 0,11 0 20,8 | 93,4 4,752 2 6
K%‘Itr:‘;r‘g 242 | 12 |01 |012| 0 |208 ]| 946 | 4,161 2 6

Hinh 10. Hép ky thuét dat thiét bj loc nudce va loc

Hinh 11. Hé théng phun swong hoat déng thir
nghiém

khi
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A THONG TIN KHOA HOC CONG NGHE MO

Bang 2. Két qua khao séat néng dé bui va diéu kién vi khi hdu tai Doc via mirc +90 via 6 Dong phia Nam
phay FE sau khi phun swong

Nhiet | 10¢ | Khi | Khi | Khi | Khi |55 | Nong | ooyn 02/ | cvn 01/
A dé | CH, | CO,, | CO, 0,, 2 do bui
dé, .2 o o o o am, N BYT, BCT, mg/
STT 0 gio, %o %o %o %o o hé hap, 3 3
C %o 3 mg/m m
m/s mg/m
L1 235 | 11 | 010 | 011 | o [ 209 | 965 | 1,246 2 6
L2 232 | 12 | 010 | 012 | 0 [ 209 964 | 0682 2 6
L3 238 | 11 | 012 | 008 | 0o | 207 | 968 | 0,268 2 6
L4 231 | 12 | 011 | 006 | 0o | 209|959 | 0168 2 6
K%‘It:ﬁng 234 | 12 | 011 | 0090 | 0 | 209 | 964 | 0,591 2 6

Viéc &p dung hé théng phun swong két hop
nwdce va khi nén tai vi tri [IK20 16 Doc via mirc +90
via 6 Déng phia Nam phay FE, noi ¢ ludng gi6
thai 16 chg’ ZH mirc +55/+90 di qua la hop ly. Két
qua sau khi ap dung hé théng chdng bui, ndng do
bui hé hap trung binh sau 4 1an do tir 4,161 mg/m3
giam xubng con 0,591 mg/m3; nhiét do trung binh
giam tir 24,20C xudng con 23,40C, ddm béo diéu
kién lam viéc cho ngwoi lao dong trong md ham 16.
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Assessment of the effectiveness of dust resistance in the underground mine at
Company 35 — Northeast Corporation by the mist spraying system combined with
water and compressed air

Dr. Dao Van Chi, Dr. Vu Thai Tien Dung, Dr. Le Tien Dung
Ha Noi University of Mining and Geology

Abstract:

The article describes briefly the dust resistance technology by the mist spraying system combined
with water and compressed air, thereby the equipment system and applicable location are calculated
and selected, the trial installation is proposed to install at the site of IIK20 drift at level of +90 of seam
no. 6 at South East of FE fault, where the discharged wind of ZH longwall at level +55/+90 at khe Tam
southwest mine of Company 35 passing through. This drift has a area of S = 6.9 m2, length of 108m. The
results after trial application showed that the average concentration of respiratory dust after 4 times
of measurement decreased from 4,161 mg/m3 to 0.591 mg/m3; The average temperature dropped from
24.20C to 23.40C to ensure working conditions for workers in the underground mine.
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