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Tém tit: Bai bao gidi thiéu mot s6 két qua nghién ciru ing dung phan mém AERMOD VIEW 8.2
dé moé phong lan truyén cac chat 6 nhiem TSP, SO, va NO, phat thai tir dng khoi cum nha may
nhiét dién Na Duong I&II, tinh Lang Son. Qua két qua nghién ciru cho théy, trong diéu kién hé
thong loc bui tinh dién ctia nha may hoat dong binh thuong (theo thiét k&), nong do bui TSP trung
binh gio xung quanh khu vuc khé cao va gan ngudng véi tiéu chuan cho phép hién hanh (nong do
bui TSP xap xi 77,8% Véi gié tri ngudng gisi han quy chuan cho phép). Khi xay ra su ¢, hé thong
xtr ly bui tinh dién khéng hoat dong thi vang chiu anh huong 6 nhiém nhiéu nhat 1a ving dat néng
nghiép va dat trong ring san xuat xung quanh khu vuc, ndng do bui TSP trung binh gio cao nhat
(2841 pg/m?) vuot tiéu chuan cho phép hién hanh hon 9 14n (QCVN 05-2013-BTNMT; TSP trung

binh gi¢: 300pg/m®).

Tirkhoa: M6 hinh hda, nhiét dién, 6 nhiém khong khi.

1. Mé dau

O nuéc ta, nganh cong nghiép ning luong
dong vai tro to 16n trong cong cudc xay dung va
phat trién dat nudc. Hién nay cong nghiép nang
lugng dang ngay cang phat trién da va dang dan
dap ng hau hét nhu cau cung Cap dién cho céac
nganh cong nghiép, san xuit, ché bién va phuc
vu nhu cau sinh hoat cia nguoi déan, trong do
nhiét dién than cung cip trén 50% dién ning
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toan hé thong va giir vai trd quan trong trong
dam bao cung cip dién cho mang lué6i dién toan
quéc [1].

Du an xay dung nha mday nhiét dién Na
Duong II da dugc khoi cong thang 10/2015, du
kién nam 2018 s& hoan thanh va hoat dong cung
cip khoang trén 400 triéu kWh/nam, khi do
cung vai nha may nhiét dién Na Duong I sé la
nhan té ¢t 16i trong mi twong quan hinh thanh
va phét trién cum cong nghiép Na Duong, ciing
nhu thi trin Na Duong, tinh Lang Son trong
tuong lai. Sau khi du an dua vao van hanh sé
g6p phan khoéng nho vao viéc cung cép dién


https://doi.org/10.25073/2588-1094/vnuees.

D.N. Bach va nnk. / Tap chi Khoa hoc PHQGHN: Céc Khoa hoc Trdi ddt va Méi truong, Tap 33, S6 15 (2017) 172-178 173

ning cho khu vuc va ludi dién quéc gia ciing
nhu cho viéc phat trién kinh t& x& hoi tai dia
phuong. Tuy nhién, dic thu cia ngudn thai
cong nghiép nhiét dién chay than 1a ngudn thai
cao, lugng phat thai rat 16n, lién tuc c6 kha
ning lan truyén phat tin chit 6 nhiém di xa, c6
thé 1a nguy co lam suy giam chat lugng khong
khi tai dia phuong, gdy dnh huong toi sac khoe
cong ddng va chat lugng cudc song cua ngu‘orl
dan noi day. Vi vay, huéng nghién ctu md
phong 6 nhiém tir cum nha may nhiét dién Na
Duong I&IT t6i chat lwong khéng khi xung
quanh di dugc lwa chon thuc hién. Két qua
nghién ctru s& cung cap thém thong tin cho cac
nha quan ly trong viéc hoach dinh chinh sach va
dua ra nhiing giai phap phu hop nhim giam
thiéu 6 nhiém khong khi tai dia phuong.

2. Co s so li¢u va phwong phap nghién ciru
2.1. Co 56 56 liéu

- Dir liéu ngudn thai thu thap tir bao céo
danh giad tac dong nha may nhiét di€n Na
Duong II [1].

- Dir liéu mdi trudong nén thu thip tir bao
cdo két qua khao sat va do dac chat luong
khong khi xung quanh viung du an, do Trung
tdm moi truong va san xuét sach (CECP) thuc
hién [1, 2].

- Dir liéu khi tuong trong vong 01 nam lién
tuc (2015) duoc thu thap tai Pai khi tugng thuy

van khu vuc Pong Béc va duoc phan tich, xt 1y
thanh file excel va chay trong chuong trinh
AERMET dé tao file khi tuong ddu vao ctia mo
hinh AERMET c6 phan mé rong 1a *.SAM [1,
2,3].

2.2. Phuong phap mé hinh hoa

Phuong phdp md hinh hda toan hoc tng
dung trong mdi truong khong khi dugc trinh
bay chi tiét trong [4-6]. Dé tmg dung phuong
phap nay trong viéc mdé phong qua trinh lan
truyén chat 6 nhiém phat thai tir dng khoi cum
nha may nhiét dién Na Duong I&II, m6 hinh
ISCST3/AERMOD VIEWS.2 (seri:
AER0005879, ban quyén Khoa Mo6i truong,
truong Pai hoc Khoa hoc Ty nhién, PHQG Ha
Noi) da duogc lua chon trong nghién ciru nay.
Co s6 cua md hinh ISCST3/AERMOD
VIEWS.2 la mé hinh chum phén tan khong khi
Gauss, dugc xay dung dua trén mot ) thay doi
tr mo hinh phat thai ngudén diém tir ng khoi,
mo ta sy bién dbi theo khong gian, thoi gian cua
cic qua trinh lan truyén, khuech tan, lang
dong cua khi thai tr ngudn dén ving tiép
nhan doéi sy anh hudng cia cac diéu kién khi
tuong, dia hinh.

Vé6i ngudn thai 1a 6ng khoi phat thai lién
tuc, ¢o géc dat tai chan éng khoéi, truc OX
huéng theo chiéu gié, truc OY vudng goc véi
truc OX, truc OZ doc theo 6ng khoi. Néng do
cac chit 6 nhidm tai bé mat ciia ngudn phat thai
diém duoc tinh theo cong thirc (1).

30.99%
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Hinh 1.1a. Vi tri nha may nhiét dién Na Duong.

Hinh 1.1b. Hién trang st dung dt xa San Vién [7].
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Bang 1. Cac thong s ngudn thai Na Duong I va I1 [1]

TT Thong so Pon vi Na Duong 1 Na Duong 11
Do cao ong khoi m 100 150
Puong kinh tai miéng 6ng khoi m 3,5 3,5
Nhiét d9 tai miéng dng khoi °C 150 166
S6 gio 1am viéc trung binh nim gi0/nam 6000 6000
Van toc phut khi & miéng dng khoéi m/s 16,3 18,29
Luong phat thai bui ka/h 2945 80,6
Luong phat thai SOx ka/h 361,2 206,7
Luong phat thai NOx kag/h 128,9 30,3
Béng 2. Hi¢u sut xtr 1y bui, NOx va SOx clia nha may nhiét dién Na Duong II [1]
Noi dung Pon vi Bui SO, NO,
Trude khi xir 1y als 7.413 19.140 8,42
Sau khi xir Iy als 22,54 57,41 8,42
Hiéu suat xir Iy % 99,7 97,4 0
Bang 3. Thong sé than cam Na Duong [1]
A 2 \ A £, 1A N Tri sO toa
- D6 tro kho (%) D0 Aamtoanphan - Chatbockhdy ook kng (o6) nhiét kho
) C& hat (%) (%)
Loai than (mm) ] (callg)
gir#r? 9 Gisi han g—ir#r? g E:l Ol?(?n Trung binh  Trung binh Kolfng 16n hlifr?ng 16n
Na
Duong 0-200 35 32-37 12 16 30 6 4250
loai 1
Na
Duong 0-200 38 37,1-42 12 16 26 6 3950
loai 2
Bang 4. Chit lugng moi truong khong khi nén vang dy an [1, 2]
A . QCVNO05/2013 Nong do méi
TT Chi tiéu Pon vi /BTNMT truc‘)ﬁg nén
1 NO, mg/m> 0.2 0,065
2 S0, mg/m® 0,35 0,119
3 Bu mg/m* 03 0,175
= =k
8 e

Hinh 1.2a Biéu d6 hoa gi6é mua kho

Hinh 1.2b. Biéu d6 hoa gi6 mua mura.
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Clxy.z)=

e e G (e ()} 0

Trong do:

C(x, y, z) : ndong do chat 6 nhiém tai diém
c6 toa d0 x, v, z (ng/md);

u: tbe do gi6 trung binh tai d6 cao hitu dung
(m/s);

y: khoang cach ngang tir chan dng khéi (m);

Z: do cao dang xét so voi mat dat (m);

H: chiéu cao hitu dung ;

(H:thAh, h = chiéu cao 6ng khoéi, Ah =do
nang ong khoi) (m)

Q: lugng phét thai cua chat 6 nhiém(ug/s);

6y, 6. Hé 6 khuéch tan theo phuong ngang
va phuong thang dang (m);

Tham sé trong md hinh AERMOD

- P6i voi 16p bién dbi luu, do nang vét khoi
dugc tinh theo cong thuc cua Briggs:

. 241/3
_ [(3%Fm , 3 Rt
AR = (ﬁfu§+2;?f p) @
Trong do:

Fm = (T/T)Wrs? 1a dong do dong luong;

W; - téc d6 phut cua khi thai;

r, 1a ban kinh éng khoi cho truong hop
“stack tip downwash”;

Fo= gwsrs” (AT/Ts) 1a dong do tinh ndi;

T la nhiét d6 khdng khi xung quanh;

T, la nhiét 6 dong thoat ra 5ng khoi;

B1=0.6.u, la tbc do gio; Up dugc thiét lap
bang

u{h} (hs d6 nang 6ng khéi cho ngudn 6n
dinh).

- DBi voi 16p bién 6n dinh, d6 nang vét khoi
tinh toan theo cong thirc Weiletal:

1/3 ¥ B B ﬁ 1/3
) [—sm( ) +1 cr}s(uIJ )] 3)

Ah, : d6 nang vét khoi cho ngudn én dinh
(m);

N : tin sb Brunt-Vaisala (s™);

N=0.7N

Ahg —266(

- Cac hé sb khuéch tan oy, o, trong
AERMOD khéng tinh theo cac Iop 6n dinh
Pasquill- Gifford, ma dugc chuong trinh
AERMET xtr ly tinh todn xay dung cac duong
cong lién tuc tir cac thong sé khi twong nhu
chiéu dai Monin-Obukhov (L), téc d6 ma séat bé
mat (u*), d6 nham (zo), thong lugng nhiét bé
mat H va toc d6 dbi luu (w*).

3. Két qua nghién ciru va thio luin

Két qua mo phong lan truyén SO,, NO, va
bui TSP tir cum nha may nhiét dién Na Duong
I&II cho théy:

Déi véi khi dgc SO, va NO,:

Khi ca hai nha may cung van hanh hoat
dong, khu vuc phia Pong bi tac dong nhiéu do
phét thai tir 5ng khoi ciia cum nha may, tai vi tri
cach chan éng khoi NMND Na Duong | khoang
350m, nong d6 SO, trung binh gid cuc dai
khoang 82,6ug/m*; ndng do NO, trung binh gio
cuc dai khoang 26,2ug/m®, néu tinh ca gié tri
moi truong nén thi ving bi tac dong cao nhat
Xuit hién vao mua Mua véi tri s6 ndng do trung
binh gio SO, va NO, tuong tng |a 194ug/m?® va
91,2ug/m* (QCVNO05-2013-BTNMT; SO, trung
binh  gio:350pg/m*NO, trung binh gio:
200pg/m®). Két qua md phong ciing cho thiy
ving dén cu phia Tay Nam va phia Bic ciing
chiu anh hwdng 16n do hoat déng ctia cum nha
may nhiét dién nay.

Déi véi bui TSP

Vao mua khd, ving chiu tac dong 16n nhat
nam cach chan 6ng khoi NMND Na Duong Il
vé phia Tay Nam khoang 320 m, nong d6 bui
TSP trung binh gio cuc dai (ca nén) la 227
pg/m*® (QCVN 05-2013-BTNMT; TSP trung
binh gio: 300pg/m®). Vao mlia mua, ving chiu
anh huong nhiéu nim céch chan 6ng Kkhoi
NMNBD Na Duong Il vé phia Bic va Pong Bic
130-150m, tai day ndng d6 TSP trung binh gio
I6n nhat (ca nén) khoang 233ug/m®.
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Khi trirong hop ¢6 su ¢é, hé thang xir 1y byi
ngung hoat dong

Két qua md phong 6 nhiém cho thiy, khi h¢
thdng loc bui tinh dién khdng hoat dong, ving
phan bd khu vire 6 nhiém xuét hién xung quanh
khu vgc cum nha may, noi chiu tac dong nang
nhit nim & cach chan éng khéi nha may Na
Duong II 400-500m vé phia Bic va Tay Nam ;
ndng do6 bui TSP trung binh gio cao nhit la
2841 pg/m® (chua ké nong d6 moéi trudng nén),
vuot tiéu chuan cho phép hién hanh hon 9 lan
(QCVN 05-2013-BTNMT; TSP trung binh gio:
300ug/m®). Khu vyc phia Nam cua cum nha
may nhiét dién Na Duong I&II it chiu tac dong
hon cac khu virc khac.

Khi xay ra su ¢d, hé théng loc bui tinh dién
khdng hoat dong thi vang chiu anh huong 6
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Sy phan b6 ndng d¢ SO: trung binh 1 gi&r mita mwa nam 2015

Hinh 2.1. Phan b6 nong do SO, trung binh gio cao
nhat (mua mua nam 2015).

XDiection [l
e R T T e T I e I T R T T

o A0 o
1 I 1

rurmenon |

o e xx 200

Be wn e
1 i |

¥ Zwrezton 'm|

mua mwa

Hinh 2.3. Phan b6 nong do TSP trung binh gi¢ cao
nhat khi xay ra su ¢6 (mua mua nam 2015).

urwsnon jmp

0 %0 cam e
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nhiém nhiéu nhat 1a ving dit ndng nghiép va
dét trong rirng san xuit xung quanh cum nha
may. Bén canh d6, vung chiu tic dong do 6
nhiém bui TSP trai rong trén toan mién, bao
chum ca doan duong qudc 16 4 va tinh 16 237
nén anh huong tryc tiép téi nguoi dan di qua
doan dudng nay. Puoc biét, quéc 16 4B 1a con
duong huyét mach néi tinh Quang Ninh véi tinh
Lang Son va la mot phan caa quéc 16 4, day 1a
con dudng duy nhit chay doc theo tuyén bién
giéi Viét-Trung va ndi cac tinh bién gidi phia
Béc nén mat do cac phuong tién giao théng va
nguoi qua lai kha cao.

Két qua mo phong lan truyén bui va khi doc
duoc trinh bay trong cac ban d6 6 nhidm tir Hinh
2.1 dén Hinh 2.6.
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Syr phan b6 nong do NO, trung binh 1 gi&r mita khé nam 2015

Hinh 2.2. Phan b6 nong do NO, trung binh gio cao
nhat (mua khé nam 2015).
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Hinh 2.4. Phan b6 nong do TSP trung binh gi¢ cao
nhat khi xay ra sy ¢6 (mua kho nam 2015).
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Hinh 2.5. Ving chiu tac dong 6 nhiém bui TSP
khi xay ra sy ¢6 (mua mua nam 2015).

4. Két luan

Duya trén viéc phan tich, xtr 1y cac sb liu
khi twong, dir liéu ban dd va s liéu phat thai,
c4c tic gia da tién hanh tinh todn mo phong 6
nhiém khong khi tir éng khéi cum nha may
nhiét dién Na Duong I&I1, tinh Lang Son.

Qua két qua nghién ctru cho thay, méi truong
khong khi xung quanh khu vyc da bi anh hudéng
do phat thai ciia cum nha may nhiét dién nay.

Trong diéu kién, hé thdng loc bui tinh dién
ctia nha méay hoat dong binh thuong (theo thiét
ké), két qua tinh toan moé phong cho thiy nong
do6 bui TSP trung binh gid kh& cao va gan
ngudng véi tiéu chuan cho phép hién hanh
(néng do bui TSP xap xi 77,8% Véi gia tri
ngudng giGi han quy chuan cho phép).

Khi xay ra su cd, h¢ thong xir ly byi tinh
dién khong hoat dong thi vung chiu anh huéng
0 nhidm nhiéu nhat 1a ving dat ndng nghiép va
dat trong ring san xuat xung quanh khu vuc,
nong d¢ bui TSP trung binh gio cao nhat (2841
ng/m®) vuot tiéu chuan cho phép hién hanh hon
9 lan (QCVN 05-2013-BTNMT; TSP trung
binh gio: 300pug/m®). Bén canh d6, ving chiu

- os ot 38ng khosng sén
8t baI thai, xir Iy chat thai O whiiy ol
©8t bAng tring cly hang ndm khéc  Jlllll B&t cé rimg trdng phang ho
Bl ©&t cé rimg tr3ng =an xu#t

Hinh 2.6. Ving chiu tac dong 6 nhiém bui TSP
khi xay ra su 6 (mua kho nam 2015).

tac dong do 6 nhiém bui TSP trai rong trén toan
viing, bao chim ca doan dudng qudc 16 4 va
tinh 16 237 nén anh hudng truc tiép t6i nguoi
dan di qua doan duong nay.
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Simulating Pollution from Na Duong 1&I1 Cluster
of Thermal Power Plants to Ambient Air Quality
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Abstract: The article presents some results of applying AERMOD VIEW 8.2 software to simulate
pollutant dispersions of TSP, SO, and NO, from the chimneys of Na Duong I&II cluster of thermal
power plants, Lang Son province. Research result shows that in the condition of normal operation (as
designed) of plant’s electrostatic dust filter system, the hourly average concentration of TSP around
this area is relatively high and nearly reaches the allowable threshold of current standard (TSP
concentration is approximately 77.8% of the allowable threshold value). In the case of an accident (the
electrostatic dust filter system stops working), the most affected areas by the pollution are the
agricultural lands and the production forest lands surrounding the site, where the highest hourly
average concentration of TSP is 2841 pg/m®, 9 times higher than the standard (QCVN 05-2013-
BTNMT; hourly average TSP: 300ug/m®).

Keywords: Modeling, thermal power, air pollution.



