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TiNH TOAN, THIET KE VA XAY DUNG MO HINH HE THONG
PHUN SWONG DAP BUI CHO LO CHO KHAI THAC THAN

CALCULATING, DESIGNING AND BUILDING A MODEL OF A DUST
SUPPRESSION SYSTEM FOR A COAL MINING MARKET FURNACE

Nguyén Vin Quang*, Nguyén Thanh Tung
Truong Pai hoc M6 — Dia chat

TOM TAT

Bai bdo trinh bay phwong phdp tinh todn thiét ké hé thong phun swong ddp bui. Trén co s
todn hoc, nghién cieu dd chi ra so do hé thong phun swong ddp bui, tir d6 xdc dinh cdc théng sé co
ban ciia hé thong nhir leu leong, cét dp. Két qud bai bao da xdy dung dwoc mé hinh hé thong phun
swong ddp bui sir dung bom cao ap. Qua trinh thyc nghiém tai thuc dia cho thd'y né‘ng do bui giam
manh o khu vuc khai thac than.

Twr khéa: Phun swong dap bui; Bom cao dap; Béc phun.
ABSTRACT

This paper presents a method of calculating and designing a dust spray mist to suppress
dust system. On the basis of mathematics, the study has shown a diagram of the dust suppression
system, thereby determining the basic parameters of the system such as flow, pressure head. The
results of the article have built a model of a dust suppression system using a high-pressure pump.
Experimental process in the field showed that the dust concentration decreased sharply in the coal

mining market furnace.

Keywords: Mist spray dust; High-pressure pump, Nozzle.

1. PAT VAN PE

Bui than trong khai thic ham 10 la
nguyén nhan sinh ra cac bénh nghé nghiép nhu:
Bui phoi, hen phé quan,... anh hudng dén st
khoe ngudi lao dong va chét luong cude sdng
cong déng [1]. Nhiéu hé théng dap bui da duoc
nghién ctru va tmg trong khai thac than dé giam
tac hai ctuia bui. Tac gia Lé Van Thao [2, 3] da
tién hanh nghién ctru, thiét ké hé thong chéng
bui béng hop tron gié va nudce tao ra chum nudc

nho. Phuong phap nay maéi chi duge &p dung
& ngoai mat bang 1 chu yéu. Tac gia Colinet
JF, Spencer ER, Jankowski RA [4] da dua giai
phap théng gié nhiam hoa loang bui, giai phap
nay c6 kha quan nhung phai diéu chinh tdc do
gi6 dé hoa lodng bui nhanh chéng. Giai phap
nay dugc tic gia dé xuit sir dung cho nhimng
guong 10 chg v&i duong 10 co tiét dién 1on va
can phai c6 ngudn cung cip nude cho may hut
bui dé dap bui ngay tai may hut bui nén rat kho
ap dung ¢ Viét Nam, vi hau hét cac duong 1o
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trong cac mod hdm 16 cua Viét Nam déu nho,
chi c6 mot s it cac duong 10 duoc dio trong
thot gian xay dung mo thi méi c6 dién tich 16n.
Cac phuong phap chéng bui tai cic moé ham
10 hién nay con nhiéu han ché, chi phi nhan
cong phat sinh nhiéu; cac phuong phép chdng
bui chu yéu 1a phuong phép 1am am via than;
chéng bui bang cac tai nudc treo trude guong
10 khi n6 min; str dung bua nudc,... Cac phuong
phap chu yéu 1 st dung phun tuéi nuée véi ¢
hat 16n khong pht hop dé ap dung trong khai
thac ham 10 véi yéu ciu ¢& hat nho dé thuan loi
cho viéc thoat nude va it anh huong dén thiét
bi trong md. T nhiing phan tich trén day cé
thé nhan thay viéc chdng bui trong cac mo than
ham 10 1a mot van dé can dugc quan tam ding
muc, dic biét 1a tai cac guong 10 dao van ap
dung phuong phap hoa lodng luong bui bang
phuong phép thong gi6. Tir nhimng thuc té trén,
nhom téc gia di sdu vao viéc xay dung hé thong
phun suwong dép bui dé 1am giam ndng do bui
trong khai thac ham 10.

2. TINH TOAN THIET KE SO PO CONG
NGHE HE THONG PHUN SUONG

2.1. So' @6 hé théng phun swong

Hé théng phun swong dap bui hoat dong
dua trén nguyén ly bui dugc lam roi trong luc
thong qua ap lyc cao lam cho suong dang hat
nude va bui thanh qua cau bui nudc, dudi tac
dung cta bom ap suit cao 1am cho man suong
phun ra xa, tai noi cé nguén phat sinh bui hoac
mdi truong xung quanh tién hanh phun suwong
bao phu. Pic diém khai thac than ham 10, cac
duong 160 dugc phat trién theo hudng dao sau
xudng long dét. Hién nay, mot s6 mo khai thac
than ham 10 & Quang Ninh dang khai thac ¢ do
su t6i -250m va dy tinh con ¢6 thé xudng -450
m. Hé théng phun suwong gom: Pong co dién,
tram bom ting ap, bé nudc, hé thong dudng

ong va cac béc phun suong.

_ BEIESEEE

Hinh 1. So' do hé thong phun swong dip bui

2.2. Xac dinh céc thong sé cong nghé ciia hé
thong

2.2.1. Xac dinh luvu lwong

Trong khai thac than ham 16 sir dung
may khiu lién hop (cit than, phd hoa va cao
vén tai than sau khi cit). Chiéu dai cho trung
binh: L= 100 — 120 m. Ta chon chiéu dai 16 chg
trong tinh todn L = 120 m. Theo [3], goc phun
cla luéng bui nude dat téi 40°, chiéu dai lué)ng
bui nude d&én 1,5 + 2 m.

Dién tich mdt guong thuc té:
A=10+15m? tachon A= 15 m2.

Thé tich cAn dap bui:
V=LA=120.15=1800 m’.

Theo [2], ndng d6 bui khu trong khoang
thi Iuu lugng nudce can cho 1 don vi thé tich 1
m? 1a q = 0,175 lit/phat. Luu luong tong can dé
dap Gmg thé tich V 1a:

Q=q.V=0,175.1800 = 315 lit/phtt (1)

Khoang céach lap dit voi phun L =2 m,
duong kinh hinh tron pham vi anh huéng D =
2000 mm. Dé dat hiéu qua dap bui tdt do cac
yéu t6 phuwong voi phun va khoang cach phun,
chon d6 phui chong 1an O = 0,25.
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Khoang céch E giira 2 hang voi phun:

E>D.(1-0)=2000.(1-0,25)= 1500 mm —
Chon E =2000 mm (2)

DPé dam bao thé tich phun va chiéu dai
pl‘lun pha hét ving bui, chﬁng ta bd tri n =6
dau phun trén 1 cum. Chiéu dai lam viéc hiru
dung L, cia mgt cum voi phun:

L, =E.n,=2000.6 = 12000 mm =12 m 3)
S6 voi phun can thiét cho 1 dudng khiu:

_ L£ ~120_ 14 (cum voi phun)
1

Luu lugng qua mdi cum voi phun:

0 315 o
== =2""_315 (Litphat) (4
2 =5=To (Lit/phut)  (4)

Luu luong cho 1 voi phun:

0, =% 316’5 —5,25 (Lit/phit) (5)
ny

Do nhu cau phun suong dp bui trong
thoi gian ngén, thoi gian khoang 4-6 phut, thé
tich can thiét cia binh chtra: V > 6. 315 = 1890
lit.

Chon thé tich binh chtra: V = 2000 lit.
2.2.2. Tinh chon dp suit lam viéc

Ap suét trén duong 6ng:

H=h,+h, (6)

Trong d6: H aly 1a ap suat ddy trén duong

dng. Chon chiéu cao ddy trung binh ctia bom
hdéy =360 m; h, la ap suat doc duodng.

Van toc trung binh mat cit cua dong
chay v =2 m/s, duong kinh twong img khoang
danh nghia cta éng d = 32 mm. Khoang cach
tir vi tri ddt bom tang ap toi dau duong 10 1a 50
m. Puong dng phun 14 120 m nén tong chiéu
dai tinh toan: 1 = 50 + 120 = 170 m. Chon A =
0,025.

Theo [4], ton that doc duong cia 6ng:

2 2
hy =0 Y 20,0057 2 57 (bar)
d 2g 0,032°2.9,81
~ 2,7 Mpa (7)

Cot ap bom trén duong 6ng 1a:
H=h,+h, =27+3,6=63Mpa (8)

2.3. M hinh hé thong phun swong dép bui

Duya trén ddc diém thong sd hé thong
bom nhu muc 2, ta Iwra chon mé hinh tram bom
nhu sau:

Hinh 3. Hé théngphun swong ddp bui

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
258 TAP CHI CO KHI VIET NAM, S6 306, thang 8 nim 2023
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CU’U - TRAO BOI

Loai bom cao 4p: Bom pistion; Cot ap
bom 6,3 Mpa; Luu lugng bom: 315 lit/phut;
Cong suat dong co 45 KW; Téc do quay truc
bom: 517 vong/phut; Thing chtra: 2000 lit; S
cum voi phun: 10 cum; S6 béc phun trong 1
cum: 6; Puong kinh dng chinh: 32 mm; Puong
kinh éng nhanh: 16 mm.

2.4. Thue nghiém va két qua
2.4.1. Chudn bi thuc nghi¢m

Vi tri 1ap dat hé théng bom: Lo cho lya
chon lap dat thir nghiém hé thong phun suong

dap bui 14 16 chg co gidi hda VM L7-2C thudc
mo than Mong Duong. Tong chicu dai 16 chg L
= 120 m, tiét dién mat cit 10 cho 13,2 m?2,

2.4.2. Két qud thwe nghiém

Nong do bui ho hip thoi diém lién tuc
ca ca lam vi¢c, 8 gid ¢ 10 chg co gioi hoa va
thoi gian ldy m6i mau 10 phut. Két qua do duoc
thuc hién trong 9 ca lam vi¢c trong 10 chg khai
thac than. Mdi ca 1am viéc 1ay 48 mau phu thudc
vao thoi gian 1am viéc cta timg cong doan. Két
qua do bui dugc trinh bay trong bang sau:

Hinh 4. Ldp tram bom

Hinh 5. Ldp hé thong voi phun

Bdng 1. Két qua do bui khi may khdu hoat déng trueée khi phun swong

A A . 3
. Nong do bl‘l} (mg./Am ), Thoi gian (phut)
S6 Lo cho co giéi héa v0i 9 ca lam viéc
TT VM-L7-2C
Trung binh | Min Max | Trung binh Min Max
1 Viao 1o 5.49 4.17 6.81 19.61 16.67 | 22.56
2 May khau hoat dong 182.83 11433 | 251.33 52.89 36.33 69.44
3 Ra khoi 16 25.17 1649 | 33.84 29.06 2456 | 33.56
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Bdng 2. Két qua do bui tai 6 cho khi ti than trude khi phun swrong

A A . 3
p ‘ - Nong do bui (mg/m’), Théi gian (phit)
So Lo chg co gidi hoa v0i 9 ca lam viée
TT VM-L(7)-1
Trung binh | Min Max | Trung binh Min Max
1 Vao 1o 5.29 4.17 6.41 23.33 20.83 25.83
2 Tai than 155.50 150.67 | 160.33 37.08 30.83 43.33
3 Ra khéi 10 5.05 4.20 591 28.75 27.50 30.00
Bdng 3. Két qua do bui khi mady khdu hoat déng sau khi phun suwong
A A . 3
] Nong do bl'l} (mg./Am » Thoi gian (phat)
S6 Lo cho co giéi héa v0i 9 ca lam viéc
TT VM-L7-2C
Trung binh | Min Max | Trung binh Min Max
1 Vao 1o 5.59 4.23 6.95 20.78 17.78 23.78
2 May khau hoat dong 22.44 12.62 32.27 44.33 25.89 62.78
3 Ra khoi 1o 541 4.07 6.75 26.06 22.78 29.33
Bdng 4. Két qua do bui tai 16 cho khi tai than sau khi phun swong
A ~ . 3
, Nong d¢ bui (mg/m?), Thoi gian (phat)
S6 Lo cho co gii héa Vv0i 9 ca lam viée
TT VM-L7-2C
Trung binh | Min Max | Trung binh Min Max
1 Vao 1o 5.40 4.21 6.59 22.08 17.50 26.67
2 Tai than 20.98 12.02 29.93 35.83 26.67 45.00
3 Ra khoi 1o 5.15 4.14 6.15 26.67 21.67 31.67
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Béang 1 va 3 thé hién ndng do bui khu
VUC may khéu 1am viéc giam di 10 rét trudc va
sau khi sir dung hé thong phun suong. Gia tri
nong do bui giam tir 182,83 xudng 22,44 mg/m’,
thoi gian duy tri ndng d6 bui ciing giam xudng
tir 52,89 phut xudng 44,33 phit. Bang 2 va 4
thé hién ndng do bui tai 16 cho giam tir 155,50
xudng 20,98 mg/m?. Chi s6 ndng do bui danh gia
hiéu qua ctia hé théng phun suong.

3. KET LUAN

Duya trén co so 1y thuyét va thuc nghiém
vé hé thong phun suong dap bui, bai bao da
xdy dung duoc hé théng phun swong dap bui
ap dung cho 10 cho khai thac than. Két qua qua
trinh tinh toan cho thy hé thong phun swong c6
cong sudt 45 Kw, luu luong bom 315 lit/phut
va cot ap bom 6,3 Mpa dap ung yéu ciu qua
trinh phun swong dap bui. Két qua thuc nghiém
tai Cong ty c¢d phan Than Méng Duong cho
thiy hiéu qua rd rét ctia hé thong phun suong.
Nong d6 bui da giam dugc 5-7 lan trude khi sir
dung hé thong phun suong.
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