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ua trinh sang tuyén khoang san & cac khu
r mé lam phéat sinh nhiéu bui da chira SiO,
J va néu bui dong lai trong phdi con ngudi
sé gy ra bénh silicose, bui than sinh ra bénh
anthracose,... Bui ¢6 canh sic nhw da mai cé thé
clra durt phé nang lam ho ra mau; bui thwe vat, bui
soi béng thudng gay sét, ho, hen. Vai kich thudc
khoang 0,5+1 um céc hat bui c6 thé vuot qua dugc
lwdi can (Iéng mii) va thwéng lang dong va bam
vao thanh phé nang va gay bénh bui ph0| [11, [2].
Nguoi bi bénh buyi phéi lau ngay co thé gay chung
hen suyén, lao phdi, ung thw va c6 thé din dén tinh
trang suy nhwgc khong thé phuc hbi.

Hién tai, & viang md Quéng Ninh chi yéu sir
dung 6 t6 trong tai Ion dé van chuyén than vao cac
nha may tuyén, lam phat sinh ra khéi Iwong I&n bui
& cac noi lam viéc va phat tan gay 6 nhiém mdoi
trwdng xung quanh. Vi vay nghién clru gidi phap
chéng bui hiéu qua dam bao méi treéng 1am viéc
cho nguwoi lao dong dwgc chul trong dac biét.

1. Ndi dung nghién clru

1.1. Qud trinh lan téa bui

Khi 6t6 chay trén dwéng giao thdong, qua frinh
chuyén déng cac hat bui dién ra nhw sau: nhitng
hat ran I6¢c vao khéng khi tao thanh hé thdng cac
phan t&r hat chat ran, goi 1a sol bui. Cac hat bui
chuyén dong khong phu thudc 1&n nhau va qua
trinh van dong cda ching dwoc xem xét riéng biét.
Cac hat bui kich thwére nhé chuyén ddng twong tw
nhw cac phén t&r khi trong khéng khi, nhwng con
keém theo chuyén déng réi do Iwc hit trong trwdng.
Do tac dung cua Iy trong trwdng cac hat buyi ¢6 xu
thé I&ng dong trén bé& mat cac vat thé rén khac &
phia dugi. Hién twong ndy din dén ham lwgng bui
& phia trén bao gi& cling nhé hon phia duéi va
ham lwgng bui trong qua trinh chuyén dich ké tir
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nguén phat sinh s& gidam nhanh hon so v&i cac
chét khi. Trén hanh trinh clia cac sol bui, hdu hét
céac hat byi dwoc Idng dong trén du’frng, trlr cac hat
bui dwong kinh dwdi 10 um chuyén ddng theo hinh
thirc Brown. Ngoai ra, cac hat bui con bj chi phéi
béi Iwc hap dan va cé kha nang lién két tao ra hat
bul I&n hon, can tré miec d6 chuyén déng va bui co
thé Idng dong nhanh hon.

Phwong trinh chuyén dong cha hat bui theo
dong khéng khi biéu dién & dang [4]:

d" pOV—t+Fb+Fc M

Trong do m, V - Khdi lwgng va thé tich hat bui, mg;

v va u - Téc do hat bui va gié, mls t - Thoi gian, s;
po- Ty khoi cia khong khi; kg/m Fb - Ngoai lug;
N; Fc - Lwc can tré clia mdi trwéng, N.

Dé dang nhan thay (m. dv/dt) va (dv/dt) Ia déng
Iwe va gla téc chuyen ddng cuta hat bui; poV.du/dt 14
Iwc quan tinh cha khéng khi. Tl sy van dong dén
ham Iwgng byi do dwoc cé thé tim ra kha néng byi
dich chuyén trong dong khéng khi. Tuy vay, viéc
tinh toan nay gap nhiéu khé khan do phai xac dinh
ngoai lwc, lwc can cua hat bui va cac yeu t6 anh
huong Do d6, khi deng bui phat sinh qua I&n b&i
nhiéu ngudn tao bui, cac nha khoa hoc da xac dinh
béng cach do dac thuc tién va 1ap ra cac- mé hinh
tinh toan rleng dé gé xuét giai phap phong chong
cO co s¢& va hiéu qua [4].

1.2. Khéo sat danh gia’ mirc dd 6 nhiém bui va
cédc yéu t6 dnh hudng dén qua trinh lan toa

Tai khu viee: Nha may Tuyén than Cira’ C)ng co
thé coi dwo'ng 6 td 1a mot trong nhirng ngudn tao
bui chti yéu, do Iwu lwgng théng xe cao va cuéng
do tao bui kha I&n. Clr khoang 5+10 phit c6 mét xe
qua tram quan sat. Bui khéng nhirng-gay tac hai
cho ngwo’l lai xe ma ca dbéi voi nhirtng ngudi xung
quanh. Sé lidu do dac cho thay, khi c6 xe di qua,
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ham Iwo’ng bui trong khong khi thay dbdi 20-120 tao bui tai vj tri quan séat trén duo'ng con thay dm
mg/m Néu nhw may xuc hoat déng, bui phat sinh  theo thoi gian. Pidu nay c6 thé nhan thdy qua sb
tr vi tri cuc bd (ngudn dlem) thi trén dwong 6 to lidu do dac ndng dd bui & tuyén dwong 6t tai khu
bui phat sinh theo ngudn tuyén. Ngoai ra, nguén Virc sang tuyén (Bang 1).

Béng 1. Két qua do néng do bui trén dwdng 0 to tai khu virc sang tuyén than

Thoi- Khoang cach do Ndng dé bui mg/m®
gian do | Theo chidu dai | Theo chidu cao | Chiéu réng [ Theo chidu dai[ Theo chiéu cao | Chiéu rén
10:00:00 0 1 1 123 120 20
10:01:30 10 1,5 2 104 114 54
10:03:00 15 ' 2 3 104 | 80 100
10:04:30 20 2,5 4 86 80 124
10:06:00 25 3 5 60 54 108
10:07:30 35 3.5 6 58 30 88
10:09:00 40 4 7 56 30 78
10:10:30 45 4,5 9 30 . 20 40
10:12:00 50 5 10 30 10 28
10:13:30 60 11 27 24
10:15:00 | - 70 20
10:16:30 75+500 20

1.3. Tinh todn lwong bui khi 6 té chay qua mot khoang 70 m sé mat khoang 17+20 s; ham

Tinh chat bién thién ndng do byi thé hién & lwgng bui tai diém do sé glam den cuc tiéu.
Bang 1 cho phép thuwe hién viéc phan tich cac yéu Nhwng ham lwgng bui cuwe tiéu nay van vuot gidi
t6 lien quan dén qua trinh tao bui. Nguon tao bui  han cho phép 2 lan.
sinh ra tt vi tri khi 6 t6 bat d4u chay qua va lan toa Nong dd bui trung binh cho toan bd tuyen
theo chieu dai, chiéu rong va chiéu cao. Dwa vao dwérng & mot thoi diém bat ki xac dinh theo biéu
day co thé xac dinh néng dd bui trohg qua trinh  thive [3]:
hoat dong cla phwcng tién van tai nhw sau. )

a. X4c dinh néng dé bui theo chiéu dai % 3

Gia thiét kha nang théng xe cao nhat 1a 2 Mio™ 500 T @
phut/chuyén; téc dd xe la 15 km/h thi ct¢ 2 phit  Tai day: f(x) - Ham sb bién thién nong do bui theo
cac xe cach nhau mot khoang la 500 m.Trén chiéu dai dwa theo Bang 1; ng - Néng dé bui gici

quéng dwong nay, ham lugng bui & ngay sau 8t han thap nhét trén doan duong tlr 70-500 m, nhu
la cao nhat va tiep tuc thay ddi cho dén 70 m; sau  nhau va do dwoc bing 20 mg/m?.

jmf(x)dx +ng(500-70)

d6 ham lwong hau nhw n dinh. Chu ky bién thién T két qua do dac, xac dinh mé hinh qua trinh
nay duoc l&p lai qua méi 2 phat. Qua trinh hinh  |an truyén bui nhw sau:

thanh bui dwoc miéu ta nhw sau: trén duwdng > Do dac thyc té, lay sb liéu cap nhét;

ngudn tao bui la ngudn diém dich chuyén theo » Lap phwong trinh blen thién nong dé bui;

sau xe. Sau 2 phut xe tiép theo dén va tao nén > Xac dinh cac hé sb va tinh két qua cu thé.
HQUOH bui mgi. TTOHQ 2 phut @6, nong dd bui giam Cdng thirc (2) sau khi thay cac gia tri theo Bang

dan dén 20 mg/m® do tac dung lan truyén bdi gi6 1 va theo phwong phap tinh Lagrange xac dinh cac
va lang dong. Tlr Bang 1 thay rang, xe vuot qua  hé sb nhw gigi thiéu & Bang 2.

Bang 2. Gia tri cac hé s twong tng véi ham s6 f(x) theo chiéu dai

Hé thirc bac| 8 7 6 5 4 3 2 1 0
Hé sb 0 [2210°[ 2,1.10° | -1,195.10% | 4,6.10° [-1,2.10" | 2,08 -22,54 137,57
Ham s6 f(x) biéu dién & dang da thirc c6 dang +agx [T+a;x8/8+agx’/9+agx'%10). (4)
sau day: Thay gi4 tri cac hé sb va tinh lweng bui qua 1 m?:
(x)= ag+a1x+a2x Tasx +a4x + 70 _ 5
+35X§+66X 5+ a,x +agC+ags). 3) o feddx =(137,566.70-22,54.70°/2+
[[f(x)dx]=(aox+ax3/2+a’/3+asx*4+ax’/5+asx"/6+ +2,08.70%3-1,2.10".70*/4+4,6.10°.70°/5-
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-1,195.10™.70%6+2,1.10°.707/7-

-2,2.10°.70%/8)=7689,5 mg/m”~.

N&ng dd bui trung binh theo chidu dai:

70
_fo fx)dx+np(500-70) 7608, 5+8600
500 500
b. Xdc dinh néng dé bui theo chiéu cao
N&ng dd bui “N” theo chiéu cao cé thé biéu dién
theo hai giai doan [3]:

N=120 khi 0<x<1; (5)

(6)

N:jgof(x)dx khi1<x<5.

=327%6 mg/m®

Twr s6 liéu do dac cho thay, khi chiéu cao trén 5
m ndng d6 bui hau nhu khong thay déi. O day, gici
thiéu n6i dung nghién ctru nong dd bui v&i d6 cao
khong qua 5 m. Néng dé bui trung binh theo chiéu
cao khi xe vira di qua xac dinh theo cdng thive [3]:

120+ 15 F(x)dlx

Ng = . , mg/m®. )

Trong do: ng, - Nong do bui trung binh, mg/m f(x) -
Ham sb bién thién ndng dd bui theo chiéu cao. Stk
dung phu’ong phap tinh Lagrange tim dugc gla tri
cac hé sb (Bang 3).

Bang 3. Gia trj cac hé sb turong (g véi ham sé f(x) theo chiéu cao

Hé thirc bac| 8 7 6 5

4 3 2 1 0

Hé sb 0]-210™|5,18.107|-6,2.10°

4,447.10°

-1,98.10" 5,44 88,459 | 227,60

Lwong bui qua 1 m? theo chiéu cao:
[ f(x)dx =277,601 5- 277,601- 88,495. 5°/2+

+88,495/2+5,44x5%3-5,44/3-1,98.10™" 5%/4+
+1,98.107"'4,447.10 5°/5-4,447 .10
-6,2.10°.5%/6+6,2.10°/6+5,18.107.5/7-
-5,18.107/7-2.10"".5%8-2.107""/8=245,45 mg/m?;
N&ng d8 bui trung binh theo chiéu cao:

Ny, = (245,45 +120)/5=73,09 , mg/m°.

¢. Xdc dinh ndng do bui theo chiéu réng

Nong dd bui trung binh theo chiéu rong sau khi
6 t6 vira di qua dwgc tinh bang céng thive [3]:
j;?[f(x) +20]dx

512

Thay cac gia tri tir Bang 1 vao céng thire trén va
gidi theo phuong phap tinh Lagrange dé tim cac hé
s6 (Bang 4).

Ny, = , mg/m°. (8)

Béng 4. Gig tri cc hé s6 tuong tng véi ham sb f(x) theo chidu réng

Hé thirc bac 8 7 6 5.

4 3 2 1 0

Hé sb 9.10° [-3,53.107"| 5,18.10" | 4,087

-42,475 | 2270,98 | -1155,61 | 3124,836 | 3124,846

Lwong bui di qua 1 m? theo chidu i'c_“)ng:
1(0)= [ °[f(x) + 20] dx =4420,428.12-

5065,028.12%/2+3125,836.12%/3-
1155,61.12*/4+270,98. 125f5- .
-42.475.125/6+4,087.127/7-
0,353.12%/8+0,009.12%/9+240=782,1 mg/m’
Nong dd bui trung binh theo chiéu rong:

12
_[0 [f(x)+20]dx _ 7821
12 12
d. Cwrorng do tao bui khi 6 t6 chay qua
Cwdong do tao bui trén dwdong 6 t6 dwoc xac
dinh trén co sé mirc do thay ddi ndng dod bui khi xe
vira qua tram do. Cho dén nay chwa c6 co sG ly
thuyét nao dang tin cay dé phan tich anh hwéng
riéng cla tirng yeu td dén qua trinh tao bui. Do do,
can dua trén sé liéu do dac dé xac dinh cac méi
guan hé va ap dung cho khu vwe hinh thanh bui
twong tw. D& tinh cudng do tao bui can xac dinh
chiéu rong, chidu dai va chiéu cao trung binh cla
khu viee chiu anh hudng. Theo két qua do dac, xac

Ny, = = 66,17 mg/m’
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dinh lwgng bui va cwdéng dd tao bui trén toan tuyén
dwdng trong 2 phut:

» Nong do bui trung binh trrén toan tuyen 500
m: ny=32,579 mg/m

» Chidu cao trung binh khi nong d6.
mg/m?® 12 2,5m;

» Chidu rong trung binh khi néng do
mg/m® 2 5m; :

Cuwong dd tao bui xac dinh theo cong thirc [4]:

N2 )

Tai day: 1=500 m - Chiéu dai tuyén 6 t6 chay qua; b
va h - Chiéu réng va chiéu cao cla tiét dién trung
binh, 5 va 2,5 m; T=120 ph - Thoi gian do.T(r day
xac dinh dwoc, mét xe tao ra bui trén mat dwong
VO cwo’ng do6 1697,6 mg/s

Theo s6 liéu do thuc t& cho phép nhan xét rang,
quy luat phan bé bui twong tw véi tinh toan theo da
thirc bac n. Theo cac dudng cong hdi quy biéu
dién quy luat ndng dd bui trung binh theo chiéu
doc, chiéu cao va chiéu réng, cé thé xac dinh duoc

73,09

65,17

, mg/s.

B
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I

cac thong sé tai mot didm trong khoang thoi gian
xac dinh. E)ay la co s& dé nghlen clru va dé xuét
gidi phap chong bui ¢ hiéu qua. Vi du, bién phap
phun twéi nwéc giam tdi da 50 % néng d6 bui; con
phun twdi nwdc cao ap voi thdng gid tuan hoan co
thé giam dén 80 % nong dod bui.

2.4. Ap dung hé théng chong bui dwong 6 t6
bdng phun swong cao &dp tai Céng ty Tuyén
than Cura Ong

Giai phap phun swong mu tudn hoan cao ap dé
chdng bui md phdng trén so doé H.1.

2 3 4

D

_ H1. 80 dd hé théng chdng bui: 1 - Bé nwoc; 2 -
- Ong hut, 3 - Bom nuéc; 4 - Déng co, 5 - Ong déy

chinh; 6, 7 - Cac éng nhanh; 8 - Cac 6ng nhanh
va voi phun

a. Chon voi phun ;

Voi phun ché tao tai Viét Nam theo model
Kd1,6-40 cia CHLB Nga va dugc klem nghiém tai
phong thi nghiém cda Vién KHCN Mb va Vién Bao
hd Lao dong [3]. Két qua tinh toan cac thong sb
lam viéc cla voi phun gidi thiéu & Bang 5.

b. Chon may bom

Lwu lwong nwéc can bom [4]:

- Qy=(k.n.q), I/ph. (10)

Tai day: n - S6 lwong voi phun toan hé thong,
n=26: k - Hé& s dw trr, k=1,05; q - Lwu lwgng nwéc
mdt voi phun, q=6,59+8,52 I/ph.

Tl day xac dinh: Qy=89,7+ 232 6 I/ph. V&i lwu
lwgng nwéc va ap suat yéu clu nhw trén co thé
chon bom HP 250/50 ¢o Iwu lwong 232 I/ph va ap
sut lam viéc tdi da P=4 MPa.

Béng 5. C4c_théng s6 lam viéc cda voi phun

Ne Ap sudtnuwoc | Luulwgng | Thoi gian mét
ra, MPa voi phun, I/ph | 1an bom, ph

1 05, 4,92 45,7-54,8

2 1,07 6,95 32,4+-38,8

3 1,5 8,52 26,4+31,7

4 2,0 9,84 22,9427 4

5 2,5 11 20,5+24,5

Xéac dinh cong suat ddng co may bom [4]:

N=2SH . 11
1030 o
Trong d6: N - Cong suét dong co, kW; Q - Luu
lwgng bom, m *h; H - Cot ap clia bom, 200 mHZO M

- Hiéu suét clia bom; y - Thé trong clia nwdc, N/m?®;
_10.232,6.209 =97 KW.
102.60.(0,8)

Chon ddng co AO62-4: N=10 kW, n=1760 v/ph
va U=380 V.

. c. Két qua ap dung

 Két qua ap dung bién phéap chong bui cho doan
dwdng 6 to dai 500 m trwdc cong ra vao Nha may
tuyén than Il (Ctra Ong) dwoc trinh bay trong Bang
6. O viing lam viéc cta hé thdng phun swong nhiét
dd khong khi giam tr 1+1,5 °C.

Bang 6. Két qua 4p dung bién phap chéng bui cho doan duang 6 té dai 500 m trudc cbng ra vao Nha

méy Tuyén than Il

Ham luong bui mg/m® Hiéu |, Dung
Ne Vi tri do Hé théng chdng bui | Hé théng chéng bui | qua, | cu
khong hoat ddng hoat déng % do
1 | Trong khu vurc nha may gan dudng 6 to 25,2+:145 52 94
2 | Trwéc-cdng ra vao 90+127 7,3 93 | May
3 | Trén dwong 6 to 100127 11,2 90 | AER
4 | Clra sb nha Iam viéc 88,2:112.2 5.7 9 | A
5 | Canh h6 nhan than 75,1+87 11,07 86
3. Két luan cwong do tao bui 1697,6 mgls.
> Khi 6 t& hoat ddng, trén dwdng & khu vuc NOng do bui cao va Ivong bui tao ra lon anh

sang tuyen than phat sinh lwong bui Ion lan toa
theo tuyén, chiéu ngang va chiéu cao v&i non? dé
bui trung binh la 32,756; 73,09 va 65,17 mg/m” vOi

hwéng dén stc khdée ngudi lao dong va géy O
nhiém méi tredng. ’
(Xem tiép trang 67)
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SUMMARY

2 The presence of high harmonics in the
¥ mine's power grid causes a lot of damages, |

the normal operation of the_
The article deals with the |

| affecting
. equipment.

. application of resonant filters that allow for
. adjusting the power factor, greatly reducing |

| _energy losses, reduce the non-sinusoidal |
| factors and increase the standard sinusoidal §
| wave pattern, improve the efficiency and

| energy conservation at the mines.

NGHIEN CUU CHONG BUL..
(Tiép theo trang 71)

» Ap dung giéi phap phun swrong mu tuan hoan
4p suét cao dé chéng bui cho dwéng 6 té dat hiéu
qua gidm bui dén 80 %; dbng thdi trong khu virc
chéng bui nhiét do khong khi giam 1+1,5 °C. Giai
phap nay gép phan bao vé strc khoé cong nhan
lam viéc trwe tiép, cai thién diéu kién vi khi hau va
bdo vé mbi tru’crng cho Coéng ty tuyén than Cira
Ong va con co thé ap dung cho cac khu céng
nghiép sang tuyen khoang sén khac.O
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SUMMARY

. Nowadays, in Quang Ninh coal mines,
| coal has to be transported by large trucks
| from mines to processing plants. This make
| the potential for increased mining dust

| leading to air pollution in mine. Based on |

| dust concentration data collected in the |
| processing area, total amount of dust |
| generated and dust dispersed due to coal |
| transportation can be determined. Therefore, |
| applying high pressure fog spraying system {
| for dust protection for the road from mines to §
| Cra Ong Processing plant has been |
| proposed.
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