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Nghién ctru tng dung phan mém mé phong diéu kién vi khi hau
va thong gi6 cho mo than Coc Sau

Poan Vin Thanh' , B Vian Triéu!, Tran Dinh Bio>**, Hoang Manh Théng!, Hoang Dinh Nam?
Vién Khoa hoc Cong nghé Mo - Vinacomin
2Trirong Pai hoc Mé-Dia chat
SNhom nghién civu manh Nhiing tién bé trong Khai thac mé bén viing va c6 trach nhiém (ISRM)

TOM TAT

Mo than Coc Sau 1a mdt trong nhiing mé than 19 thién c6 do sau 16m, véi khdi luong d4t da boc hang nam
rat cao. Két qua khao sat va do dac cac didu kién vi khi hau tai cac tram ¢6 dinh va di dong l1ap dit trén mo
cho thiy cac ngudn 6 nhidm khong dwoc phén tan ra moi trudng bén ngoai ma tich tu trong khong gian mé.
Dé d4nh gia hinh thai khi quyén va diéu kién vi khi hau cia mé nham dé xuét giai phap thong gio thich hop
trong viéc trung hoa khong khi mo, nghién ctru nay tng dung phin mém mé phong khong khi chuyén dung
Ansys dya trén cac phan tich CFD 2D tién tién nhét hién nay.

Twr khéoa: M6 phong; Vi khi hau; Coc Sau; Thong gid

1. Dit véan dé

Hién nay, mé than Coc Sau la mot trong nhitng mo than 19 thién sau va lon nhat ca nudc v6i voi khoi
luong dat boc trung binh ndm tir 19,5+31,7 triéu m3/ndm. Trong qua trinh san xua da phat sinh ra cac chat
6 nhiém dang hat, duong kinh nho hon 10 pm (PMio) va khi (CO, CO», SO,, NOx). Chung tao ra tir cong
tac khoan — nd, xtc bdc, van tai va thai da.

Ngoai ra, voi ddc diém dia hinh dia mao cia moé c6 goc ddc bo moé > 150, gid tu nhién khong bao phu
hét khong gian ctia mo. Pay 1a mot nhitng nguyén nhan anh huong xau dén diéu kién khi quyén ctia mo
cung v6i yéu t6 vé nhidu loan ciia chénh 1éch nhiét d6 khi thay dbi do cao tao ra cac hién tugng phén tan
phure tap, bao gdm phan tach 16p khi quyén trong mé va trén mat mo; vang tudn hoan; ving dbi luu va ving
lang dong (Grainger, C, Meroney, R.N, 1993; Markov, V.A, Potashnik, E.L, Rivkind, V.Y, 1978). Cac
nguyén nhan trén ngan can chuyén dong theo phuong thing dimg cua cac chat 6 nhiém din dén tich tu
trong khong gian mo.

Dé dé xuit giai phap phii hgp nham dam bao diéu kién vi khi hau an toan cho cong nhan lam viéc trong
mo, can tién hanh phan tich va mé phong tru6e cac dic trung cua vi khi hau trude va sau khi ap dung giai
phap thong gid, c6 tinh dén yéu té dia hinh, nhiét do va khi twong, duva trén dir liéu quan tric thong qua cac
phén tich CFD 2D bang phin mém Ansys. Két qua phan tich tur phan mém md phong co the duogc stir dung
dé cung cAp thong tin hiru ich trong viéc dwa ra canh bao vé 6 nhiém khong khi va dé xudt giai phap thong
gi6 cho mé than Coc Sau.

2. Co s6 Iy thuyét va phwong phap nghién ciru
2.1. Nghién ciru ddc trung ciia cdc lop khi quyén trong khong gian mé 1y thién

Dua trén nghién ciru cua Grainger, Markov (Grainger, C, Meroney, R.N, 1993; Markov, V. A, Potashnik,
E.L, Rivkind, V.Y, 1978). Mikkelson (Mikkelsen, T, Nielsen, M, 2003), Hanna va cong sy (Hanna, S.R,
Briggs, G.A, Hosker, R.F, 1982) cho théy Diéu kién khi quyén ctia cac mo 16 thién sau dugc dac trung boi
ba yéu td: Lop khi quyen 6n dinh, 16p ddi luu va 16p nghich déo nhiét do. Nhiing yéu t6 trén tac dong dén cac
kha nang phan tan nguon 6 nhiém trong mo.

2.1.1. Lép khi quyén 6n dinh

Tinh 6n dinh cta khi quyén dugc dinh nghia 1a kha nang mot khéi khong khi c6 thé di chuyén 1én hodc
xuong theo phuong thang dung (Woodward, J.L, 2010). Néu khéi khong khi ¢6 xu hudng tré vé vi tri ban
d4u sau khi bi dich chuyén, khi quyén dugc coila 6n dinh. Nguoc lai, néu khéi khong khi tiép tuc di chuyén
1én trén sau khi bi dich chuyén, khi quyén & trang thai khong on dinh.

* Tac gia lién hé
Email: trandinhbao@humg.edu.vn
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Do do, lop 6n dinh khi quyén phu thudc vao nhiéu loan nhiét, mirc do 6n dinh khi quyén va su rdi loan
ctia khong khi. On dinh khi quyén lién quan dén toc d6 trdi va sy nhiéu loan khi quyén, phu thugc vao toc
d06 gi6 ty nhién va dic diém bé mat dia hinh.

Pasquill va Gifford (Jitesh, K.M, 2015) da phat trién mot phuong phap phan loai nhiéu loan khi quyén.
Mirc d6 6n dinh ctia mot ving khi quyén dugc xéac dinh dya trén tdc do gio, mirc do buc xa mat troi va do
che phu cua may. Cubi cung, Pasquill va Gifford déa phén loai nhiéu loan khi quyen thanh sau 16p 6n dinh
(Bang 1) cung voi cac diéu kién khi tuong tuong ng (Bang 2). Trong sb do, 16p A dugc coi 1a khong 6 on
dmh nhat hodc c6 muc d6 hdn loan cao nhat trong khi 16p F dugc xem 1a 6 on dinh nhét hodc it xao tron
nhat.

Bdng 1. Cdc 16p 6n dinh Pasquill (Pasquill, F, 1961)

Lép on dinh Pinh nghia Lép on dinh Pinh nghia

A Rét khong 6n dinh D Trung lap

B Khong 6n dinh E Hoi 6n dinh

C Hoi khong 6n dinh F On dinh

Bang 2. Cac diéu kién khi twong xac dinh 16p on dinh Pasquill (Pasquill, F, 1961)

£ oan er ik w Birc xa ctia mat troi vao ban nga MaAy che phi ban dém
Toc dg gi6 bé m3t, m/s Manh Vira phi G2 s ] <50%

<2 A A-B B E F
2-3 A-B B C E F
3-5 B B-C C D E
5-6 C C-D D D D
>6 C D D D D

Bén canh d06, Pasquill dua ra quan diém xac dinh 16p 6n dinh dya trén thay doi nhiét d6 khi thay doi do
cao qua cac gradient nhiét d¢ nhu bang 3.
Bang 3. Phan logi lop on dinh Pasquill theo gradient nhiét do

Lép on Gradient nhiét do thing ding Vertical temp . .
dinh gradient, ~AT/AZ (DegC/100 m) Dinh nghia
A -1.9 R4t khong 6n dinh
B -1.9+-1.7 Khong 6n dinh
C -1.7+15 on dinh
D -1.5+-0.5 Trung lap
E -0.5+-1.5 On dinh vira
F 1.5+4.0 On dinh cao
G >4.0 R4t 6n dinh

Hon nira, sy phat tan nguon 6 nhiém trong diéu kién khi quyén 6n dinh bi chi phoi boi luc nang va quan
tinh, dic trung boi sé Froude. Sé Froude 1a mét tham s6 khong co6 thir nguyén dugc s dung dé mo ta sy
tuong tac gilta dong nang va the nang khi luong khong khi di qua hinh thai hoc. S6 Froude dao nguoc duoc
tinh khi c6 su dao nguoc bang cach ap dung cong thirc clia Vosper:

Fri=12.g =g5 (M

Trong d0, Z; 1a 6 cao 16p nghich ddo, 6 1a ti 1€ cia nhi¢t d§ chénh 1éch tiém nang qua l6p nghich dao,
Om 14 nhiét do tiém nang trung binh dudi day nghich déo, va Uun 14 tbe do gio (1ay trung binh dudi Z;).

2.1.2. Lop ranh gidi doi luu

L6p ranh gidi dbi luu (CBL) 14 16p khong khi tiép xtc v6i mat dat. DO sdu cua nd thay ddi tir vai mét
dén vai km theo mua, vi tri, gio, diéu kién khi tugng va burc xa mat troi. Hién tuong dbi luu khi quyén chi
dién ra trong 16p nay (hinh 1).

Céc dic tinh chinh ctia CBL do tiép xtc gan voi bé mit dia hinh nhu sau:

- Chira nhiéu khi va bui;

6

1
0.2°C/100m

Hinh 1. Co ché 6p ranh gidi doi luu
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- Trang thai hdn loan khi chuyén dong khong khi thing dung ting dan va giam dan khong ngimg. Do
do, 16p nay hinh thanh sy hoa tron khong khi quan trong;

- Céc ludng gid thudng ddng nhit (cing hudng va gitr nguyén tde d0);

- Sy khéc biét giita tbc d6 giam nhiét do va tdc do tréi dan dén do 4m cao ctia khong khi & trén cing cua
CBL, do d6 tao ra vii tich & muc nay;

- B& mit trén cua CBL khong bang phing;

- P06 4m ddng nhit va 16n hon so voi khi quyén tu do & trén, ¢6 gid tri: -0.2°C/100 m.

- Tbc d6 giam nhiét d6 ddng nhit co gia tri khoang 1 °C/100 m. Gidi han trén cua né thuong dugc danh
dau bang su nghich dao nhiét d6 khong khi va do am giam dot ngot.

c. Lop nghich dao nhiét do

Trong diéu kién 1y tuong, ludng khong khi ty nhién tir bé mat xudng day mo gitip khuéch tan cac nguon
6 nhiém tai day. Tuy nhién, sy khuéch tan nay c6 thé bi anh huong bai mot hién twong duge cac nha khoa
hoc goi 13 "16p dao nhiét". Hién twong nay hinh thanh sau khi mat troi 14n, khi bé mét mo bét dau ha nhiét
bang cach phat ra birc xa song dai, va 16p khi quyén gan bé mit ngudi di théng qua qua trinh dan nhiét. Khi
bé mit tré nén lanh vao ban dém, 16p khong khi trén bé mit ciing lanh di, ddn dén viéc khong khi nong bi
gitr lai ¢ gitra mo.

Do d6, viée xac dinh cac dic trung ciia didu kién khi quyén trong moé dong vai trd quan trong trong viéc
dé xuét cac giai phap trung hoa khong khi, dam bao an toan cho can bo cong nhin va hudng téi muc tiéu
xay dung mo xanh, sach.

2.2. Cdc nguén phdt thai 6 nhiém trén khai truong mé than Coc Siu

Mo Coc Sau hién dang duogc khai }héc tai 2 khu vyuc 1a Bong The‘ing Lqi va Nam Quang Loi véi san lugng
than nguyén khai tir 1,5+2,64 triéu tan/ndm twong (rng voi san lwgng dat boc 19,5+31,7 triéu m3/nim.
Tinh dén thoi diém 12/2023, ddy moong Dong Thing Loi dang ¢ murc -305 m (hinh 2).

Hinh 2. Hién trang khai truong mo than g thién Coc Sau
Cac ngudn phét thai 6 nhiém do hoat dong Khai thac nhu sau:
a. Khau khoan nd
- Cong tac khoan
Cac may khoan thay lyc, xoay cau déu sir dung ning luong khi nén dé thdi phoi lam sach 15 khoan va
bui tir khdu khoan 16 min. Pdi véi cac may khoan chay dau, san pham khi thira do dong co khi hoat dong

thai ra nhu oxit cac bon, oxit nito, acrolein,...(hinh 3a).

a,
Hinh 3. Bui va khi déc phat tan trong qud trinh khoan, né min trén mé Coc Sdu

- Céng tdc né min

Theo 1y thuyét, cac thude nd cong nghiép sir dung 6 can bang Oxi gan bang 0 nham han ché t6i da cac
chat doc hai phat thai vao khong khi trong qué trinh né min. Tuy nhién, thuc té cic vu nd van tao ra cac khi
doc nhu carbon monoxide (CO) va nito oxit (NOy) (hinh 3b).

b. Khau xuc bdc

Trong khéu xtc bdc, bui, khi phat tan ra moi truong khong khi chu yéu tai thao tic d& tai dat dé, than db
tir ghu xuc xudng thing xe va hoat dong dong co clia may xic.
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c¢. Khau van tai

Ngudn gay 6 nhiém khong khi trong cong tac van tai tir hoat dong van chuyén dat d4 thai va than bang
6 t0, quéa trinh van chuyén banh xe cudn bui tir mat dudng, dong thoi khi hoat dong thai ra oxit cac bon,
oxit nito, acrolein,..

2.3. Khdo sdt, thu thip dir liéu chat lwong khong khi tai mo than Coc Sdau

Dé thu thap dir liéu vé didu kién vi khi hau tai mé than Coc S4u, hai tram quan tric ¢é dinh di dwoc 1dp
dat tai mat mo & cao d§ +105m va +195m, cung v6i mot tram di dong gén trén thiét bi bay khong ngudi 1ai
(UAV) dé do tbc do gid, hudng gioé va nhiét d6. Muc tiéu 1a danh gia do 6n dinh ciia 16p khi quyén dua trén
s6 Froude, phén loai on dinh Pasquill va hién tugng dao nhiét.

Mot tram quan trac ¢d dinh thir ba dugc lap dit tai day mo & cao d6 -300 dé do ndng do bui PM10 va khi
CO, nham danh gi4 sy phat tan ctia khong khi 6 nhidm trong mé (Hinh 4).

Cam bién giam st 1ap dat trén UAV 1a may do gi6 siéu am Young 81000, hoan toan phii hop dé do toc
d6 gio voi do phan giai cao theo yéu cau.

Hinh 4. So do tram do quan trdc trén mé Coc Sau

Két qua do tai 3 tram ¢ dinh trong thoi gian tir 16/4/2021 + 20/4/2021 nhu sau:

- Nhiét do tang vao 5:30 sang, dat dinh luc 11:30 va giam dan dén 17:30, chénh 1éch gitta ban dém va
ban ngay tai hai tram cb dinh trén mat dat nim trong khoang 4,18 + 11,94 °C, dat 2,56 + 4,22 °C tai tram
trén ddy mo. Chénh 1éch nhiét d6 trung binh ngay giita tram mat dét va tram day mo 1a 3,82-5,11 °C;

- Van tbc gi6 tu nhién do dwgc tai tram s6 1 (+195m) dao dong trong khoang 1,06 + 5,85 m/s, trung binh
tir 1 = 1,5 m/s, gi6 thdi tir Dong Bic sang Tay Nam;

- Dya trén phan tich vé 16p khi quyén 6n dinh, 16p nghich déo, dit liéu thu duogc tir 2 tram trén mat va
duéi dat mo dugc sir dung dé tinh sb Froude (Fr) dua trén cong thuc (1). Két qua cho théy gia tri Fr nam
trong khoang 0,1 +~ 0,7.

Hinh 5. Thuc hién quan trdc bcfng UAV va ghi 56 liéu tai tram do c¢é dinh

Trong mot nghién ctru vé su phén tan cua cac hat trong mdt mo than 19 thién sau, Sumanth Chinthala [9]
nhén thay rang néu Fr > 1,6, thi 16p nghich ddo khong con. Néu 1,3 <Fr <1,6, khong khi trong mo hoa tron
v6i khong khi phia trén va néu Fr<1, 3, khong khi trong mo duoc phén tach hoan toan véi khong khi phia trén.

Nhu vay, bang phén loai cac 16p 6 on dinh ‘Pasquill (bang 1) va cac didu kién khi tuong xac dinh 16p 6 on
dinh Pasquill (bang 2) cho thay 16p khi quyen ban ngay mo Coc Sau 1a 16p C, vao ban dém la cApEvaF
dan dén bui va khi 6 nhidm trong mé Coc Sau khong thé phat tan ra moi truong bén ngoai ma tap trung,
ling dong trong khong gian ctia mo.

Két qua do tai tram di dong do bang UAV cho thdy: Gradient nhiét 6 trong khoang 0,64—1,53 ° C / 100
m. Phén loai 16p 6n dinh ctia khi quyén theo gradient nhiét d6 (bang 3) 1 E va F. Két qua nay tuong tu nhu
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phan loai theo van tdc va sé Fr. Do céac lop 6n dinh 1a "hoi khong 6n dinh" va "6n dinh" dan dén céc chat
6 nhiém sinh ra trong mé hau nhu khong duge phéan tan ra ngoai lam cho nong d6 khi CO va bui PM;, cao
trong mo.

Tu két qué do luong hién trudng cua 3 tram quan tréc tai mo than Coc Sau cho théy cac khi 6 nhiém tap
trung cao tai ddy mo voi gia tri: khi CO dat 1,3 + 2,6 ppm; CO, dat 478 + 730,1 ppm va bui PM,dat 0,92
+2,67 mg/m?, va di tiém can ngudng 6 nhiém theo QCVN 05:2013/BTNMT — Quy chuin k¥ thuat trong
khong khi xung quanh .

Do d¢, can c6 g1a1 phap thong gi6 phu hop dé chung hoa khong khi vé trang thai an toan. P& ¢6 cai nhin
tién trude vé hanh vi s xay ra ctia luong khong khi trude va sau khi thong gié. Nghién ciru str dung phan
mém ANSYS duéi phan tich CFD 2D dé mo phong trang thai ctia luong khong khi trude va sau khi thong
gi6 trong mo.

3. Két qua va thio luin

Trinh ty thyc hién phan tich CFD 2D nhu sau:
- Bude 1 + 2 (Geometry): Xay dung mé hinh trén Autocad tir ban v& s6 hoa hién trang, phuong 4n KTKT
mé Coc Séu, sau d6 dua vao Workbench thuc hién md phong;
- Budc 3 (Meshing): Chia ludéi;
- Budc 4 (Setup): Chon mé hinh toan khai bao diéu kién bién trong Fluent;
- Budc 5 (Solution): Tinh todn trong Fluent;
- Budc 6 (Results): Két xuit két qua trong CFD-Post.

Fluid Flow [FLUENT]

o Hinh 6. Trinh tu mo phong trang thai khong khi voi CFD 2D
Thong so6 thiet lap m6 phong dugce the hién tai bang 4.
Bdng 4. Thong so thiét lgp cho mo phong CFD

TT Théng sb M&é hinh mé phéng CFD Ghi chu
1 | Bién gidi dau vao Van toc gio
2 Bién gidi tuong Ma sat
3 Strc can gio (k) 0,014 kg/m?3
4 Nhiét o bién 36°C mua mua, 17°C mua kho
5 Phuong phap chia ludi Phén tr tir dién
6 MO0 hinh giai phap Mb hinh nhiéu loan (k-¢)
7 Chtrc nang kich thude ludi Khoang gin va do cong
8 | S6 luong phén tir lugi 250.000 = 600.000
9 Diéu kién mé phong Thay dbi
10 | Thoi gian mo6 phong 24 gio
1 (Ti‘ihnclyll gian dong khong khi vao trang thai 6n 10 pht sau khi chay md phong

Dua trén thong s6 hinh hoc thiét ké cudi cung (day két thiic -345m) ciia mo than Coc Sau, mo hinh 2D
dugce xay dung theo truc A-A (hinh 4), nghién ctru tién hanh phan tich cac trudng hop gié tw nhién va thong
gi6 co hoc. Cac ngudn khong khi duoc xac dinh dua trén vi tri ciia may xuc va xe tai tai dia diém lam viéc,
nghién ctru dua ra cac nguodn phat thai CO trong mo c6 gid tri 10 ppm dua trén tai liéu tham khao vé phat
thai khi thai dong co diesel cta Arif Susanto.

Trén thuc té, trong cac mo 19 thién con c6 cac khi doc khac, Tuy nhién, hanh vi phan tan khi trong 16p
on dinh khi quyén 1a tuong tu. Vi vy, nghién ctru sir dung khi CO dé danh gia hanh vi phat tan. Van toc
d6 gid ty nhién dé dua vao phén tich CFD dugc xac dinh trong gia tri do duoc tai tram quan tric trén mat
murc +195m véi gia tri 0,5 m/s.

Két qua md phong van toc gio tw nhién, ndng d¢ khi CO ghi nhan ludn tyc trong 24 gio tai ddy mo Coc
Sau xem hinh 7.
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Hinh 7. M6 phéng vén téc gié va nong dé CO trong khong khi tai mé Coc Sdu

Dua trén két qua phan tich CFD cho 2 trudng hop dia hinh hién trang va KTKT m6 than Coc Sau véi vén toc
gi6 tu nhién v = 0,5 m/s cho thay lop (311 dinh khi quyén dugc hinh thanh tir dong chay 6n dinh cuia  gi6 ty nhién
va nhiét @6 moi truong. Lép khi quyén 6n dinh ngan chan chuyen dong thing dimg cua dong 6 nhiém.

Pé dam bao kha ning tiéu, thoat ctia cac ngudn 6 nhiém. Nghién ctru dua ra gia thiét vé ‘truong hop dat
quat & mo phong sy phan tin ngudn 6 nhidm va dong chay khong khi voi KTKT. Thong s6 k¥ thuat va so
d6 lip quat nhu bang 4 va hinh 8.

Bdng 4. Pdc tinh ldp dat va phat thai CO

Pic tinh Théng sb co hoc

Huéng gi6 ty nhién TN - bB
Vén toc gi6 ty nhién 0.3
Vén toc quat, m/s 20
So quat 3
Vi tri phat thai khi CO Pay moong, -285, -225
Nbng d6 khi Co, ppm 10

oo

sl

m

iom

Hinh 7. So' do ldp dat quat trén mé
Két qua mo6 phdng thong gié cudng buc tai mé Coc Sau xem hinh 13 + 14.

a, M6 phong toc dp gio cuong birc trong moong b, M6 phong dong chay CO trong moong
Hinh 8. Ket qua mé phong thong gio cuong burc tai mo than Coc Sau
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a, b,
Hinh 9. Dit liéu do vén toc (bén trdi) v no”‘ng do khi CO (bén phai) tai day mo

Tir két qua phan tich trén, c6 thé rit ra cac két luan sau:

- Quan sat dugc viée loai bo khi CO lién tuc ra khoi mo.

- Két qua do van tdc va ndng d6 khi CO tai diém 1 cho thdy van tc khong khi tai day mo va ndng do
CO dat cac gia tri dam bao diéu kién an toan lao dong cho ngudi cong nhan.

- Dit liéu do duogc tai ddy mo va mat mo cho théiy khi CO dugc phat tan lién tyc ra moi truong bén ngoai,
v6i ndng d6 CO tai day mo rat thap, dap ung cac tiéu chuan an toan theo QCVN 05:2013/BTNMT-Quy
chuén k¥ thuat qudc gia vé chat lugng khong khi xung quanh.
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Nhu vay, hé thong thong gié co hoc t6 ra hiéu qua trong viéc giam thiéu nguf)n 6 nhiém trong mé. Tuy
nhién, dé Iya chon so d6 thong gi6 va vi tri dat quat phu hop, can tién hanh kiém chimg véi cac truong hop
théng gi6 khac nhau trude khi dwa ra quyét dinh cudi cung,

4. Két luan

Qua két qua phan tich, do dac va khao sat hién trang vé diéu kién vi khi hau, ciing véi viéc mo phong
truedng hop gi6 tw nhién va théng gi6 co hoc bing phin mém Ansys dua trén phén tich CFD 2D, chung t6i
rit ra cac két ludn sau:

L6p 6n dinh khi quyén thudc loai C vao ban ngay va E hodc F vao ban dém. Diéu nay cho thay 16p khong
khi trong mo ¢ trang thai trung tinh vao ban ngay va hoi 0 6n dinh hodc 6n dinh vao ban dém, dan dén viéc
cac chét 6 nhiém nhu PM10 hoic khi doc khé bi phén tan ra khdi mo.

Chi sé Froude (Fr) nam trong khoang 0,1-0,7, cho théy khong khi trong mo bi tach biét khoi bau khi
quyén phia trén. Do d6, cac chit 6 nhiém dang hat va khi khong thé phan tan ra ngoai, dan dén ndng d¢ khi
CO va PM10 tang cao.

Céc phép do gradient nhiét d6 theo phuong thing ding biang UAV x4c nhan sy ton tai cua 16p nghich
dao nhiét d6. Mtc do én dinh khi quyén duoc phan loai 1a E va F dya trén cac phép do gradient nhiét d9,
twong dong v6i phan loai dua trén toc do gié va chi sb Fr.

Mo phéng dong chay khong khi véi van tde gio tu nhién 0,5 m/s va ndng do khi CO cao phan bd & day
mo thong qua phén tich CFD cho két qua tuong ty véi dit licu do dac thuc té tai hién truong.

Két qua md phong trong trudng hop dit 3 quat véi van tdc 8 m/s cho thdy kha ning phat tan khi CO ra
mdi trudng bén ngoai, chimg to hiéu qua tiém niang cua viée st dung théng gio co hoc cho cac mo 16 thién
sau tai Viét Nam.

Nhirng két qua nay cho thiy viéc ap dung hé thdng thong gi6 co hoc ¢6 thé cai thién dang ké viéc khuéch
tan cac chat 6 nhiém trong mo, gop phan dim bao an toan lao dong va bao vé méi trudng.
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ABSTRACT
Study on the Application of Simulation Software for Microclimate
Conditions and Ventilation in Coc Sau Coal Mine

Doan Van Thanh', Do Van Trieu', Tran Dinh Bao?3, Hoang Manh Thang', Hoang Dinh Nam?
!Institute of Mining Science and Technology - Vinacomin
’Hanoi University of Mining and Geology
SInnovations for Sustainable and Responsible Mining (ISRM)

The Coc Sau coal mine is one of the open-pit coal mines with significant depth and a very high annual
volume of overburden removal. Surveys and measurements of microclimatic conditions at fixed and mobile
stations installed within the mine indicate that pollutants are not dispersed into the external environment
but accumulate within the mine's space. To assess the atmospheric patterns and microclimatic conditions
of the mine, aiming to propose appropriate ventilation solutions for air neutralization, this study applies
specialized air simulation software, Ansys, based on the most advanced current 2D CFD analyses..

Keywords: Simulation; Microclimate; Coc Sau; Ventilation
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