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TOM TAT

Trwong ban la noi hudn luyén, dién tdp ban dan that, hoi thi, hji thao, kiém tra, thir nghiém
vii khi va hiiy cac loai bom dan qua han sir dung. Bén canh viéc phat sinh cac nguon gay 6 nhiém
nhiw nude thai, chat thdi rdn, hoat dong cua tru’cmg bdn ciing phat thai mét s6 chat é nhiém
khéng khi, mét trong nhitng san phdam chinh tir qud trinh chdy né nay la carbon monoxit (CO).
Nghién citu nay dwoc thwe hién nham mé phong qud trinh lan truyén CO trong khéng khi tir hoat
déng ciia trwong ban trén co so g dung hé mé hinh khi twong TAPM va mé hinh chat lwong
khéng khi AERMOD. Két qua tir mé hinh cho thdy chi mét sé thoi diém ngdn trong ndm cé nong
dé CO trung binh mét gic cao nhat la 51.193 ug/m® & ving dién tich la 200 m x 200 m & ngay
trong khu vie ban. Két qud mé phong ciing dwoc g dung xdy dwng cdc kich ban nham kiém
sodt va gidam thiéu é nhiém khéng khi phdt sinh tir hoat déng ndy gép phan bdo vé méi truong
khodng khi xung quanh.

Tir khéa: Lan truyén CO; Kiém soat 6 nhim khéng khi; TAMP; AERMOD.
1. GIOI THIEU

Trudng ban 1 noi dién tap ban dan thét, hoi thi, hoi thao, kiém tra, thir nghiém vii khi va hiy
cac loai bom dan qua han st dung. H¢ théng truong bén cua quan d¢i dugc xay dung & hau hét
cac dia phuong trong ca nudc voi mic d¢ quy mo khac nhau.

Trong qué trinh hoat dong huin luyén, dién tap ban dan that thi viée phat sinh cac chit 6
nhiém ra méi truong. Dé tmg pho tét cac su cd vé mdi trudng ching ta can du doan trudc vé
mirc d6 va hudng phét tan ciia cac chat 6 nhidm.

Trong nghién ctru nay, nhoém nghién ciru da dung mé hinh AERMOD dé tap trung danh gia
mirc d6 6 nhiém va hudng phan tan cta khi carbonmonoxit c6 rat nhiéu trong cac san phdm chay
ctia thude nd.

Theo cac phuong trinh chdy nd da tong hop, loai khi san pham chinh ctia cac qua trinh nay 1a
CO,, CO, Hy, Ny, O,, va hoi H,O. Nhu vay, chi ¢6 khi CO dugc xem la loai khi doc dac trung
trong hdn hop khi ctia san pham chay nd. Do kha nang khuéch tan va di chuyén trong méi truong
khong khi CO c6 thé gay nhiéu anh huong dén strc khoe con ngudi nhu cac bénh vé tim mach,
suy giam oxy cung cap cho tim [1].

Trén thé gidi va trong nude di co nhiéu nghién ctru sir dung mo hinh TAPM dé nghién ctru
khi twong bé miat va theo do cao. Mo hinh gom 3 thanh phian: AERMOD (M6 hinh phén tan
AERMIC), AERMAP (Céng cu dia hinh cia AERMOD) va AERMET (Cong cu khi twong cua
AERMOD). Tir ndm 1991, mé hinh AERMOD da duoc phat trién boi Co quan Khi tuong va
Cuc Bao v€ Mdi truong Hoa Ky. Mot nhom cac nha khoa hoc (goi tit 1a AERMIC) da hop tac
xdy dung mdé hinh AERMOD. M6 hinh AERMOD gém mot loat cac lya chon cho viéc mod
phong chit lugng khong khi tic dong béi cac ngudn thai, xdy dung cac lwa chon phd bién cho
nhiéu Gmg dung).
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Mo hinh TAPM 1a mot mé hinh thuéc Td chirc Nghién ctru Cong nghiép va Khoa hoc cua Uc
— Common Wealth Scientific and Industrial Research Organisation (CSIRO). M6 hinh nay dugce
dung d€ m6 phong dicu kién khi twong va nong do 6 nhiém khong khi trong khong gian 3 chicu.
Pay cling 1a hai chirc nang chinh cua mo hinh. Cac diéu kién khl"tuqng duoc st dung theo dang
mo hlnh Eulerian véi cac chirc nang tinh toan gio, nhiét g, ap suat,... va tinh toan d¢ on dinh khi
quyen Mo hinh nay dugc st dung & nhiéu noi, sit dung cic dir liu dia hinh, loai dat va cay
trong, nhiét d6 mat nudc bién va phan tich cac didu kién khi tugng quy mod chung cho rat nhiéu
quoc gia, khu vuc trén thé gisi [2, 3]. Tir thang 8 ndm 2010, TAPM co san khi tuong cho toan
cau (ngoai trur khu vyc 2 guc). Vi vay mo hinh c6 thé sir dung nhu mdt cong cu h(? trg khi tuong
cho cdc mo hinh lan truyén chat 6 nhiém khong khi, dac biét 1a file khi tuong dau vao cho mo
hinh AERMOD.

Nghién ctru nay dat myc tiéu mo phong qua trinh lan truyén CO tir hoat déng‘be‘m dan that tai
TBBB thu¢c TB3 va Trudng ban sing b binh két hop thir nghiém v khi nham déanh gia tac
dong dén moi truong khong khi xung quanh va dua ra cac dé xuat kiém soat va giam thicu.

2. PHUONG PHAP NGHIEN CUU
2.1. Gia thiét va tinh toan s6 liéu diu vao mé hinh
Trwong bin quoc gia khu viee 3 (TB3)

TB3 chi tinh toan cho khu Ve huin luyén, glién tap cua TBBB. Khu vuc nay do Qac thuc té
thue hién trong vong 3 gid dot dién tap cua 1 ti€u doan b binh tan cong va Truong ban sung bd
binh két hgp thir nghiém vii khi. Lugng dan st dung khao sat va gia dinh nhu sau:

+ Luong dan thuc t& cho dién tap trong 3 gid “Bén dan that trong chién déu tién cong khu vuce
102 cho ¢cBB1,2,3: 1.701 vién K56, 108 vién K53, 27 vién B41, 36 c6i 60 va 1.500g thuoc no TNT.

+ Lugng dan gia dinh 1 nam c6 khoang 5 dot dién tap Tiéu doan bd binh va trong thoi gian
truong ban hoat dong cao diém trong 10 thang/12 thang (300 ngay), ngay nao cling c6 luyén tap
ban dan that: Gia dinh (50 lugt tap x 9 vién AK) +(50 luot tap x 9 vién K54).

Trwong ban sing bé binh két hop thir nghiém vii khi (huyén Thach That, Ha Ni)

Khu vyc Truong bén sung bd binh Kkét hop thtr nghiém vii khi sit dung luwgng dan dugc gia
dinh nhu sau:

+ Lugng dan thyc té cho huan luyén trong 3 gio: 1.800 vién K56.

+ Luong dan gia dinh 1 nim c6 khoang 3 dot huin luyén, mdi dot 2 ngay.

) Céac loai dan sung b binh K56, K51, K53 su dung loai thubc phong Nitroxenlulo (NC) chu
yéu la Pirocxilin chira 12,98% Nito v6i khoi luong lan luot 1a 1,6 g, 0,25 g, 3.2 g [4]. Phuong
trinh s0 (1) the hién phan rng bién d6i no cia thude phong [5]:

C22 4Hso 5035 97Nggs = 3,86C0O, + 18,54C0O + 9,71H,0 + 5,32H, + 4,48N, (1)

Dan sung chdng ting (B41), dan cbi (001 60): Bo qua su tac dong cua thuoc phong, thudce
chdy, chi xét tdi cac san pham nd tir thudc nd. Pan B41 chtra 320 g thudc né A-1X-1 CO 96%

Hexogen [4] va cbi 60 chita 500 g TNT [4] c¢6 phan tng nd lan luot theo phuong trinh sb (2) va
(3) nhu sau [6]:

C3HsOsNg 2 1,5 CO,+1,5CO +1,5H,0 + 1,5 H; + 3N; (2)
CsH2(NO,); 21,2CO, + 2CO + 0,6H, + 3,8C + 1,6H,0 + 1,4N, + 0,2NH; 3)

Tai khu vuc tpyén bén, lwgng phat thai CO duoc tinh tir lurqngv thube phéng bi chay sinh ra;
tai khu vyc bia ban, lugng phat thai CO duogc tinh tir lugng thude no bi chay sinh ra.
Céc thong s6 chay mé hinh dugc tinh toan két qua trinh bay trong bang 1:
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Bing 1. Thong tin dau vao chay mé hinh AERMOD.

Téng luong | Téng luong | Khu vue | Khu vuc A A A A s
Thoi | COthotra | CO thodtra | tuyén bén | biabén | L02d0@m | Toadd tam bia
. P g . . tuyén ban ban
gian tuyén ban | khu bia ban | Dai (m) x | Dai (m) x (WGS 84) (WGS 84)
(9) (9) Rong (m) | Rong (m)
Trwong bin quoc gia khu viee 3 (TB3)
n;m 137.539,9 33.597,5
tuc 3 1.591,4 6.719,5 ' '
gio
Trwong ban sing bé binh két hop thir nghiém vii khi
na“:llm 8.965,7 -
o |- | T |
tuc 3 1.494,3 - '
gio

2.2. Thiét 1p mé hinh TAMP khi twong

Dt ligu giéu vao la cac dit liéu quan trac khi tuong toan cau cho cac khu vy khac nhau trén thé
gidi, bao gom: dir li€u ludi cao do dia hinhv toan cau, dir liéu tham thl_rq vat, cac loai qat, chi so
dién tich 14 (LAI), nhi¢t d6 bé mat nudc bién, khi twgng qui moé toan cau, thong tin \{é khu vuc
cang mo phéng nhu toa d0, vi tri, dia hinh, I}hiét d6 trung binh cac nam, dién tich mat dat va nudc,
loai dat, phan tram thuc vat,... Cac budc thiet 1ap va chay mo hinh khi tuong TAPM nhu sau:

- Budc 1: Cai dat mo hinh khi tugng TAPM;

- Bude 2: Khai béo dit liéu dau vao cho mé hinh;

- Budc 3: Chay m6 hinh va xuét két qua.
2.3. Thiét 1ap bo tién xir 1y khi twong AERMET

Df} liéu dau vao duoc thu thap tfl: dir liéu quan tric lghi tugng toan cau, bao g(‘3m: hudng gio,
van toc gid, nhi¢t do khong khi, do am, ép suat khi quyén, luong mua, d6 che phu ciia may, buc
xa mat troi, dg cao xao tron. Cac budce thict 1ap nhu sau:

- Budce 1: Khai bao dix liéu dau vao cho mé hinh:

+ Dt liéu khi tuong bé mat;
+ Dit li€u khi tugng khong gian.

- Budc 2: Chay module;

- Budc 3: Xuat két qua.
2.4. Thiét 1ap mé hinh lan truyén 6 nhiém khéng khi AERMOD

Céc dit liéu dau vao cho mé hinh AERMQD du',c_yc chuﬁp bi trong cac tap :[in doc dir liéu cua
mo hinh. Sau day la cac dir liéu thong tin can thiét bao gom: Vi tri cua mién tinh (toa dg) va
khoang thoi gian mé phong; Kich thudc mién tinh va d6 phan giai (kich thude 6 lu6i); Dir liéu

két qua mo phong khi tuong; Dir liéu dia hinh khu vuc nghién ciu; Dir li€u tai luong phat thai
chét 6 nhiém tir cac ngudn. Cac bude cu thé thiét 1ap AERMOD nhu sau:

- Budc 1. Thiét 1ap 6 ludi va khu vuc tinh todan mo phong;
- Budc 2: Khai bao 02 tép khi tugng cao khong va bé mit tir md hinh TAPM hoic tir bo tién
xu ly khi tuong AERMET;
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- Budc 3: Xu 1y dia hinh khu vye nghién ctu;

- Bu6c 4: Chon thong s6 mo phong;

- Budce 5: Chay md hinh;

- Budc 6: Xuat két qua.
2.5. Hiéu chinh va kiém dinh mé hinh

Dé thuc hién hiéu chinh va kiém dinh mé hinh AERMOD, nghién ctru nay sir dung két qua
két qua quan trac cac chat 6 nhidém khong khi ngay 16 va 17/9/2020 do dé tai quan tric trong
truong ban TB3 tai toa do: 107°26°41,0”E ; 10°51°01,9°N, vao céc thoi diém 6, 7, 8, 9, 10 gio
(Thot gian do trong luc “Bén dan that trong chién déau tién céng khu vue 102 cho ¢cBB1,2,3 va
luc khong c6 ban dan that).

Céc cong thire thng ké co thé dugc sir dung dé dénh gia do chinh xéc ctia mo hinh véi Pi 1a
gia tri mo phéng va Oi la gia tri quan trac:

Sai s6 mo phong, %:

100 = | P, — 0; |
= 0,
Gia trj -15%<S <15% thi két qua mo6 phong gan gidng v6i diéu kién thuc té [7].
Két qua kiém dinh m6 hinh mé phong chat luong khong khi AERMOD ngay 16- 17/9/2020

(bang 2) c6 sai sb gitra két qua mo6 phong va két qua quan tric 1a -3,84%. Vi vdy, mo hinh
AERMOD c¢6 thé mé phong tt sy lan truyén 6 nhiém khong khi tir cac truong ban cta Viét Nam.

Bing 2. Nong dé CO trung binh I gio tai TBBB thugc TB3
va khu dan cw huyén Xudn Loc, Pong Nai.

(4)

Vi tri liv miu Két qua Oi Két qua theo mo hinh Sai sé6 mo
. y (mg/m® Pi (mg/m3) phéng (%)
Khu vuce vi tri cac’h tam.‘t?an 100 m 549 £3.7 0.2
theo hudng gid
Khu vuec vi tri cich tdm ban 200 m 359 345 2,90

theo hudng gid

Khu vuec vi tri cac’h tam.‘t?an 500 m 44 4.2 4.55
theo hudng gid

Khu vue vi tri cach tim ban 1000 m

. . 4.3 4 6.98
theo hudng gio

Khu vuc vi tri cacl} tam .b’an 2000 m 35 36 2.86
theo hudng gid

Sai s6 md phéng TB 3.84

3. KET QUA VA THAO LUAN

Trudng bin quéc gia khu vie 3 (TB3)

Trong khi do, két qua do dac ngay tai vi tri 100 m va 200 m cach khu vuyc dién tap tai TBBB
theo hudng gié cho thiy tai thoi diém tin suit ban cao nhit ndng do CO (trung binh 1 gio) dao
dong trong khoang 35.100 — 54.400 pg/m®. Két qua nay phan anh ndng do CO thuc té trong
khong gian dién tap “Bin dan that trong chién ddu tién cong khu vyc 102 cho ¢cBB1,2,3”. Cac vi
tri xa hon tir 500 m — 2.000 m theo hudng gioé nong d6 CO di giam dan vé khoang 2.700 — 4.700
ng/m®. Biéu nay cho thy, cac khoang khong gian qua nho, dit liéu khi tuong, vi khi hau 4p vao
md hinh AERMOD gip tr& ngai sai s6. Tuy nhién & khoang khong gian 16n hon, nhu trong
nghién ctru nay 1a tir 500 m cach vi tri nguon thai, m6é hinh AERMOD mé phong phat thai CO
cho két qua phu hop véi dit liéu do dac thuc té.
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Hinh 1. Gid tri CO trung binh I gio va 8 gio phat thai tir hoat dong dién tdp tai TB3 trén mé hinh
(a, b) va biéu do CO trung binh 1 gio biéu dién trén google earth khu viec TBBB thugc TB3 (c).
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Theo mé phong (hinh 1c), phat thai CO tir khu viuc TBBB ¢6 thé lan truyén ra xa dén khu vuc
duong Qudc 16 1A cach 4,02 km theo huéng Pong Bic cua truong ban. Tuy nhién, ndng d6 CO
rat thap so voi quy chudn cho phép nén truong bin khf)ng anh hudong dén chét luong khong khi
xung quanh. Thyc té rang, cac khu vuc dong dan cu gia tri CO trong khong khi con bi anh huong
boi khi thai tir cac phuong tién giao thong, va cac hoat dong ban tir cac trudng bin khac thude
TB3 tai mot sb thoi diém trong ndm (tan suit thap hon TBBB). Két qua nay phu hop véi do dac
CO trong khong khi xung quanh tai cac vi tri khu dan cu xung quanh truong ban (huyén Xuan
Loc, Déng Nai) ndm 2020 [8] cua nhiém vy bao vé moi truong do Vién Nhiét déi moi truong
thuc hién (bang 3).

Bing 3. Nong dé CO trung binh 1 gio' tai TBBB thuéc TB3
va khu ddn cuwe huyén Xudn Léc, Pong Nai.

CO khu dan(ﬁu/%%;mh TB3 [8] CO cao nhét ) g(%r‘;lé;lch
Thoi | Céch Cach Cach Cach | MoKt AW | TRBR theo
gian TBBB | TBBB | TBBB | TBBB m"TBlgBta‘ huéng gi6 lic
2.000m v& | 7.000m vé | 13.000m vé | 12.000m vé (ug/ m3) ¢6 ban dan that
phia Ty | phiaBéc | phia Pong | phia Nam Hg (ng/m®)
2/2020 4.200 4,600 5.300 4,500
5/2020 3.500 3.200 3.900 3.700
6/2020 3.300 3.100 4,200 3.300
8/2020 3.400 3.300 3.900 3.700 5.558 2.800
10/2020 3.120 3.020 3.440 3.230
11/2020 3.050 3.140 3.320 3.220

Trudng bin sing by binh két hop thir nghi¢m vii khi

UTM North [m]
218500
1
UTM North [m]
2016100 2318200 2360 2010400 23S0 NG00 219700 21960 2319800
L H ! I i I I ! I I

553500 $54000
UTM East [m]

a)

Hinh 2. Gid tri CO trung binh 1 gio (a) va trung binh 8 gio (b) phat thdi tir hoat déng hudn

luyén tai Truong ban sung bo binh két ho thir nghiém vii khi.

Phén b néng d6 CO trung binh 1 gi¢' dao dong tir 1.760 - 4.762 ug/m®, gia tri 16n nhat dat 1a
4.762 pg/m® hau nhu réat thip so véi QCVN 05/2013/BTNMT (quy dinh CO <30. 000pg/m®) cho
khu vue xung quanh truong béan. Phat thai CO cao nhit tir vi tri tuyén bén, tuy nhién, Cang ra xa
ndéng d6 CO cang giam. Vé phia Dong Nam c6 khu dan cu Xém Mdi cach Trudong bin khoang
1km, tai ddy nong d6 CO dao dong tir 1.900 - 2.000 pug/m?, vé phia Nam va Tay Nam c6 khu dan
cu Pong Xuén (cach Trudng bin khoang 1,4km) va khu dan cu Pong Cham (cach Truong bin
khoang 1km) gi4 tri ndng d6 CO dao dong tir 1.800 - 2.000 pg/m?® déu thap hon quy chuén cho
phép nén khong gay anh hudng stic khoe nguoi dan ¢ cac khu vuc nay.
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Tir két qua hinh 2 c6 thé két luan ndng do CO trung binh 8 gid dao dong tir 1.758 - 3.615 pg/m®
thap hon so v6i gidi han cho phép trung binh 8 gio cua QCVN 05/2013/BTNMT cho CO la 10.000
Hg/m®. Vi vay, trong qua trinh hudn luyén ban dan that, nong d6 CO khong vuot quy chuén, khong
gdy anh huong dén chat luong khong khi xung quanh va cac khu dan cu gan truong ban.

4. KET LUAN

Két qua cho théy mo hinh AERMOD két hop md hinh khi twong TAPM c6 thé duoc tng
dung md phong t6t sy lan truyén 6 nhiém CO tir truong bén cua Viét Nam. Dir liéu do dac thuc
té va mo phong tir md hinh cho thiy lugng CO sinh ra do cac hoat dong ban dan that tai khu vuc
TBBB thudc TB3 va khu vuc Trudng bin sung b binh két hop thir nghiém vii khi ¢ mirc rat
thap va khong lam ndng d6 CO tai cac khu vuc dan cu quanh truong ban ting cao vuot gia tri
cho phép ciia QCVN 05:2013/BTNMT.
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ABSTRACT

Carbon monoxide transmission simulation in the ambient
at Vietnam National Military Training Center No.3 and infantry shooting range
combines weapons testing by AERMOD model

3],

—_

Vietnam National Military Training Center No.3 (TB3) and Infantry shooting range
combine weapons testing (Thach That district, Ha Noi) are places for military training,
live-fire drills, competitions, sports festivals, testing of weapons and destruction of expired
bombs. Besides generating pollution sources such as wastewater, and solid waste, the
operation of the training center also cause some air pollutants, one of the main products
from the combustion process is carbon monoxide (CO). This study was carried out to
simulate the CO spread in the air from the live-fire training at TB3 and Infantry shooting
range, combining weapons testing using the TAPM meteorological model system and the
AERMOD air quality model. The results from the model show that the highest 1h-average
CO concentration in the area around TB3 was 5,558 pg/m®, which was similar to the
previous monitoring results in this area. This set of parameters is applied to calculate the
infantry shooting range combined with weapon testing, showing that the highest 1h-
average CO concentration value was 4,762 pg/m® at the firing line position lower than
QCVN 05/2013/ BTNMT. The research data also proved that CO from live-fire training
was not enough to cause air pollution around nearby residential areas.

Keywords: CO spread; Air pollution control; TB3; Infantry Shooting Range combined with weapons testing;
TAMP; AERMOD.
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