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Nghién ciru dénh gia nguy co lan truyén 6 nhiém bui
tir 10 hoa tang bang ng dung moé hinh ENVIMAP 3.0
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Tom tiit:

Pi c¢6 nhiéu nghién ciru vé phat thai bui, song nghién ctru vé phat thai bui tir cic 10 héa ting 13 mét vin dé méi.
Trong nghién ciru nay, cac tac gia tap trung tinh toan phat tan bui tir cac 1o héa tang béng phwong phap trng dung
mo hinh ENVIMAP 3.0. Nghlen ctru thue hién trong 2 tru0’ng hop: khi hé thong xir ly bui thal hoat dong on dinh véi
hleu suit dat 90-95% va h¢ thong xir Iy bui thai gip sw cd. Trong trudong hop xay ra sw ¢, & khoang cach tir chin
ong khéi dén 1,9 km cac doi tugng déu bi anh huéng, dic biét, & khoing cach 100-700 m vao mua dong va 100-800
m vao mua hé. Trwong hop hé th6ng xir ly bui thai hoat dong on dinh, nf)ng do cac ch{lt 0 nhiém ¢ tat ca cac khoang
cach déu nam trong gid¢i han cho phep theo quy chuin. Nghién ctru gop phan cung cap luén ctr khoa hoc cho cic nha
quan ly vé vung chiu tac dong béi nguon thai tir cac 10 héa tang, aé xay dung ké hoach bio vé méi treong nham han

ché cac tac dong bét loi.

Tir khéa: dw bao, 6 nhiém, phat thai bui, sw cd, xir Iy bui.

Chi sé phén loai: 2.7

Pat van de

O nudc ta hién nay, voi tbc do phat trién nhanh vé kinh
té - x4 hoi, muc do do thi hoa ngay cang cao da gay ra nhiéu
van dé lién quan dén méi trudng nédi chung, moi truong
khong khi néi riéng [1]. Quy dat dan bi thu hep, dic biét
la tai khu vuc d6 thi, trong khi tinh trang céi tang gdy ra 6
nhiém moi truong nude dudi dat, mat vé sinh va tén kém
vé kinh té. Do d6, cac 16 hoa ting dugc xay dung ngiy cang
nhiéu dé giai quyét nhu ciu mai ting ctia ngudi dan, tiét
kiém chi phi va quy dat [2]. Tuy nhién, khoéi bui tir cac 10
hoa tang gay tiém 4an nguy co 6 nhiém moi truong khong
khi. Theo s liéu cua cac nha khoa hoc, viéc hoa tang mot
thi thé s& giai phong trung binh 400 kg khi CO, vao khi
quyén. Khi thai tr héa thi€u con bao gdm thiy ngan va
nhiéu chat doc hai khac sinh ra tir chan, tay gia, ring gia. ..
cua nguoi da ti vong [3, 4]. Trong khi thai, cac hat bui min
v6i kich thude nho hon 2,5 micron (PMz,s) tiém an nhiéu
nguy co nhat, vi chung c6 kha nang xam nhap sau vao phoi,
anh huong dén ca hé ho hap va hé théng mach mau. Tinh
trang strc khde cia con ngudi bi dnh hudng c6 nghiém trong
hay khong 14 tuy thudc vao mirc do va thoi gian tiép xtic voi
khong khi 6 nhiém [5].

Chinh vi vay, trudc khi tién hanh lap dat va xay dung céc
10 hoa tang, can nghién ctru danh gia phat thai ciing nhu tac
dong cua khi thai phat sinh sau khi xtr 1y tai khu vuc xung
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quanh. DPic biét 1a mic do va pham vi phat thai bui trong
truong hop gap su b, khi hé théng xir Iy khoi bui hoat dong
khong hiéu qua dan dén cac thiét hai vé moi truong, stc
khoe...

Dé phong ngira sy ¢b mdi trudng, cac nha khoa hoc cua
Vién Vit 1y d thyc hién dé tai “Nghién ciru ndng do phat thai
bui tr cac 10 hoa tang” ng dung md hinh ENVIMAP 3.0.

Mo hinh ENVIMAP 3.0 1a phan mém tich hop GIS, co s&
dir liéu (CSDL) moi truong va mo hinh todn hoc mé phdng
su lan truyén chét 6 nhidm trong méi truong khong khi, moi
truong nude. Cac CSDL nhu khi twong, cac diém ldy mau
chét luong khong khi, ngudn thai diém... duoc gin véi vi
tri dia ly nhim thé hién hién trang moi truong. Bén canh do,
dé mo phong qua trinh lan truyén cac chét 6 nhiém thuong
xuat hién, can thiét phai thuc hién cac bai toan chuan nhu:
ldy CSDL can thiét cho mo phong tir cac dir liéu khi twong
cling nhu tir nhitng 6ng khoéi (hay phét thai), biéu dién két
qua tinh todn mo phong dudi cac dang khac nhau, chong 16p
thong tin giira 16p két qua tinh toan mé phong véi cac 16p
khong gian gin vai dia phuong cu thé. Qua trinh lam viéc,
trong ENVIMAP 3.0 dién ra su phéi hop thong tin chit ché
voi GIS. Cac md hinh nhan duogc cac dir liéu tor GIS, con
Kkét qua lam viéc dugc thong bao nguoc trd lai vao GIS dudi
hinh thtrc thong tin ban dd [6].
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Abstract:

There have been many pieces research on dust emissions,
but the research on dust emissions from crematoriums
is a new issue. The objective of this research is to
calculate the dust dispersion from crematoriums into
the environment, thereby determining the range of
pollution and predicting the dust spread by applying
the ENVIMAP 3.0 model. The result is calculated in 2
cases, one case when the waste dust treatment system
operates stably with the efficiency of 90-95% and
another case where the waste dust treatment system
has issues. In case of having an incident that is 2 km far
from the bottom of the chimney, all objects are affected,
especially, the distance is 100-700 m in winter and 100-
800 m in summer. In case the dust treatment system
operates stably, the concentrations of pollutants at all
distances are within the allowable limits according to
the regulations. The research contributes to providing a
scientific basis for managers on areas affected by waste
sources from crematoriums to develop an environmental
protection plan to limit adverse impacts.

Keywords: dust emission, dust treatment, forecast,

incident, pollution.
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Day 1a mot trong nhitng cong cu hiru hiéu dé mé phong
lan truyén bui trong khong khi. Nho nhimg tinh ning wu
viét cuia m6 hinh ENVIMAP 3.0 [6], nhom nghién ctru da
tinh toan sy phat tan bui ra mai truong, tir do xac dinh dugc
pham vi 6 nhidm, ciing nhu dy bao lan truyén bui véi 2
truong hop: i) Hé thong xtr 1y bui thai hoat dong 6n dinh vai
hiéu suét dat 90-95%; ii) Hé thong xir 1y bui thai ctia 16 gap
su cd. Két qua la can cu dé xay dung ké hoach bao vé moi
truong nham han ché nhimg tac dong x4u tir qua trinh phat
thai bui cua cac 10 hoa tang.

Phuong phap nghién ciiu
Mo hinh ENVIMAP 3.0

Dé danh gia chat lugng méi truong khong khi trén mot
pham vi vung, 2 phuong phap thuong duoc st dung 1a quan
trac va mo hinh hoa. Tuy nhién, d6i v6i cac ngudn thai tuong
lai viéc thuc nghiém 1a khong thé. Do vay, nghién ctru vé
mo hinh dang 12 mot hudng phat trién va thu duoc nhidu két
qua. Tur phién ban ENVIMAP 3.0 dau tién ra doi vao nim
2006, hién nay c6 khoang trén 20 mé hinh lan truyén khi
chia thanh 3 nhém chinh: Naém 1 - M6 hinh thong ké kinh
nghiém dua trén co so 1y thuyét gauss; Nhém 2 - Mé hinh
thong ké thuy dong, dugc goi 1a mé hinh berliand; Nhém
3 - Md hinh s6 tri. Trong 3 nhoém mé hinh nay, mé hinh
thich hop dé phan anh day du hién tuong lan truyén cac
chét 6 nhidm tir mot ngudn thai ra mdi trudng xung quanh
la ENVIMAP 3.0 [6].

Dé mé ta qua trinh lan truyén va khuéch tan bui theo khong
gian va thoi gian bang cac phuong trinh toan hoc, ngudi ta
xem xét trj s6 trung binh nong d6 chit 6 nhidm. Dudi tac dung
cua gio6 tu nhién, cic luong khi, bui phut Ién tir miéng ong
khoéi s& bj ubn cong theo chiéu gi6 thdi. Chét 6 nhidm dan dan
bi khuéch tan rong ra tao thanh vét khoi (hinh 1).

4 Z@

Hinh 1. So d6 khuéch tan ludng khi thai doc theo chiéu gié. C 14 néng
do trung binh ctia chat 6 nhiém (mg/m?); x, z a cac thanh phan toa dé theo
cac truc O, O,; Vx, Vz la cac thanh phan cta téc do trung binh theo cac
trucO, O, H i d6 cao ngudn thai.

Phwong phdp nghién ciru va CSDL

Phuong phap nghién ctu va CSDL su dung trong tinh
toan cho 2 thoi diém déc trung ciia nam 14 mua hé va mua
dong véi huong gio khac nhau [7].
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Thong s nguon thai tinh lan toéa: chiéu cao éng khoi,
duong kinh miéng 6ng khoi, nhiét o khi thai, tc do phut
khoi thai, luu lwong bui thai dugc thé hién & bang 1 [7].

Bang 1. Cac thong sé nguén thai dau vao.

Ngudn thai Théng sb Gi4 tri thong sb
Chiéu cao dng khoi 20m
Puong kinh mi¢ng dng 1m

Ong khoi thai khoi

clia o hoa tang  Nhiét do khi thai 200°C
Téc d6 phut khéi thai 15 m/s

Luu lugng bui thai 1,2 m*/gio = 0,00033 m?/s

Diéu kién khi twong: vé mua hé gid chu dao 1a dong
nam; mua dong gié chu dao la dong bac. Nhiét do, van toc
gi6, cap on dinh khi quyén, cac thong so cu thé dugc thé
hién ¢ bang 2 [7].

Bang 2. Nhiét dé trung binh, van téc gié trung binh.

Mi Nhiét dd  Gié chii dao Cép 6n dinh
ua s ,
(&(®) Vin toc (m/s) Huong Kkhi quyén
Pong 19,9 1,75 Dong bic B
He 28,3 2,5 Dong nam B
Két qua nghién ciiu

Nhom nghién ctru thuc hién tinh toan bui phat sinh tir hé
thdng xir 1y bui thai cua 16 hoa tang theo 2 trudng hop, véi
2 huong gié chu dao twong ung vdi 2 mua dac trung (mua
dong va mua he).

Trwong hop hé thong xir Iy bui hoat dong én dinh

N6ng d6 phat thai cac chit 6 nhiém dugc tinh ¢ diéu kién
thuc cua ngudn thai sau khi qua thiét bi xur 1y trong trudng
hop hé thdng xtr 1y bui thai hoat dong tdt, duoc lap dat va
véan hanh theo ding thiét ké. Nong d6 1a diéu kién tiéu chudn
t=25°C va ap suat khi quyén p=760 mm Hg.

Két qua hinh 2-4 cho thdy, voi trudng hop hé théng xir
ly khi thai hoat dong 6n dinh, ndng do bui phét sinh 16n nhat
¢6 khoang cach 100 m vao mua hé va 150 m vao mua dong
tinh tir chan dng khoi. Tuy nhién, nong d¢ nay vin nim
trong gidi han cho phép theo QCVN 05:2013/BTNMT ngay
17/11/2013 ctia B Tai nguyén va Moi truong. Hé thong xur
ly bui thai cta 10 hoa tdng hoat dong hi¢u qua, xu ly tri¢t
dé chat 6 nhiém phat sinh, khong gy 6 nhiém méi truong.

béi tuong bi anh hudng nhét chinh 13 can bd nhan vién
van hanh 10 hoa tang, khach tham du 1 hoa tang trong pham
vi 100-150 m. Cac khu vuc khac nhu: Vién Dudng lao cach
khu hoa tang 1 km; khu dan cu xung quanh, gdm: xém Ao
Trach (cach 1km) va x6m Pénh (cach 1,2 km), Cong vién
nghia trang Lac Hong Vién (cach 1 km) (hinh 5). Céc khu
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Hinh 2. Phan bd ndng db bui trung binh 1 gi® 1an lwot trong mua he
va mua doéng.
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Hinh 3. Biéu dd ndng do bui trung binh 1 gi& vé mua hé theo tirng
khoang cach
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Hinh 4. Biéu do ndng do bui trung binh 1 gie vé mua déng theo tirng
khoang cach.

Cong vien nghia (rang Lacjy)

ong vien

Hinh 5. So d6 mé phong moi twong quan gitra khu vie nghién ciru
(Vién Dwéng lao va Cong vién tam linh Vinh Hang, tinh Hoa Binh) va
cac doi twong xung quanh.



vuc nady, theo khoang cich 6 nhiém van nim trong ving
chiu anh hudng cia 10 hoa tang, nhung mirc do rat thip, gan
nhu khong bi tac dong.

Trwong hop hé thong xiv 1y bui théi gdp sw cé (bui
khéong duoc xur ly)

Néng d6 bui phat thai 1a vao mua he 1a 0,15-0,6 mg/m?
va mua dong 0,08-0,33 mg/m?. Két qua chay mé hinh lan
truyén bui dugc thé hién & cac hinh 6-8.
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Hinh 7. Biéu dé ndng dé bui trung binh 1 gi® theo khoang cach vé
mua he.
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Hinh 8. Biéu dé ndng dé bui trung binh 1 gi® theo khoang cach vé
mua dong
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Két qua hinh 6-8 cho thdy, véi truong hop hé thong xir
1y khi thai gap su cd, ndng do cac chat 6 nhiém khong dugc
xt Iy & mua gié dong bac (dong) 16n hon gié mua dong
nam (hé), cu thé: vao miia déng, & khoang cach 100-700 m,
néng d6 bui vuot quy chuén tir 1,4 dén 10,2 1an; mua he, &
khoang cach 100-800 m, ndng do bui vuot quy chuan cho
phép tir 2,9 dén 13,1 lan.

Nhu véy, néu truong hop 10 hoa tang xay ra sy ¢d, doi
tuong chiu anh hudng nhiéu nhét 13 can bo, nhan vién cua
khu hoa tang va cac khu vuc dan cu xung quanh (Vién Dudng
130, khu dan cu x6m Ao Trach, xom Pénh, Cong vién nghia
trang Lac Hong Vién) déu bi anh huong 6 nhidm bui.

Dua vao két qua chay mo hinh ENVIMAP 3.0 theo 2
truong hop (hé thong xir 1y bui thai 16 hoa tang hoat dong 6n
dinh, voi higu suat dat 90-95% va hé thong xur 1y bui thai gip
su ¢d) cho thay, truong hop xay ra su cd ¢ khoang cach tir
chan 6ng khéi dén 1,9 km cac dbi tuong déu bi anh hudng.
bac biét, khoang cach 100-700 m vao mua dong va khoang
cach 100-800 m vao mua hé, nong do bui déu vuot quy
chuan cho phép. Déi véi truong hop hé thong xir 1y bui
thai hoat dong on dinh, néng dd cac chat 6 nhiém ¢ tat ca
cac khoang cach déu nam trong gidi han cho phép cua quy
chuan. Pam bao toan bo bui duoc xtr 1y triét dé trudc khi
thai ra moi truong.

Keét luan va kién nghi

Bai bao nghién ciru ndng do phét thai bui tir cac 10 hoa
tang bang ng dung md hinh ENVIMAP 3.0, gép phan cung
cap luan cir khoa hoc cho cac nha quéan 1y vé viing chiu tac
dong boi ngudn thai tir cac 10 hoa tang. Két qua nghién ciru
cho thay, viéc xay dung cac 10 hoa tang thay thé cho viéc cai
tang 1a can thiét & cac dia phuong, nham bao vé méi truong
va tiét kiém chi phi, dién tich dat. Tuy nhién, can phai xay
dung phuong 4n phong ngira sy ¢b moi truong, danh gia chi
tiét d6i v6i cac loai khi thai dau ra, dac biét 1a bui dé xem xét
su phtt hop véi cac tiéu chuan, quy chuan hién hanh.

Trong trudng hop hé théng xtr 1y bui hoat dong hiéu qua,
dbi tuong bi anh huong chinh 1a cdn bd nhan vién 10 hoa
tang, khach tham du 18 hoa tang trong pham vi 100-150 m.
Cac khu vuc dan cu xung quanh, theo khoang cach 6 nhiém
van nam trong vung chiu anh huéng cua 10 hoa ting nhung
mirc d6 rat thip, gan nhu khong bi tac dong. Pdi véi truong
hop hé théng xir 1y bui hoat dong khong hiéu qua (gip su
¢b), & khoang cach tir chan 6ng khoi dén 1,9 km cac ddi
tuong déu bi anh huong. Cu thé, vao mua dong, n@)ng do
bui vuot quy chuin cho phép 1,4 -10,2 lan; & khoang cach
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100-800 m vao mua hé, ndng do bui vuot quy chuin cho
phép 2,9-13,1 lan.

Dé gop phan giam thiéu 6 nhiém mui va bui do hoat
dong hoa tang gy ra, cac 16 hoa tang can dugc trang bi hé
thong 1am mat va gom bui xiclon t6 hop dé xtr Iy chit thai,
sau d6 khi thai di vao dng khoi bang quat hut va xa khi thai
ra ngoai (hinh 9).

Miy gom byi xiclon t hgp

) : Ludng khong khi
w==)) : Ding ki thii

Ong xa khi thii

Hinh 9. Hinh anh minh hoa hé théng xt Iy khi thai.

Véi hé théng lam mat, toan bd khi thai sau khi dugc
ddt chay sach hoan toan tai budng thi cip (nhiét do duy
tri 1.050°C) dwoc dan vao hé thdng lam mat bang khi dé
ha xudng 200°C ngin chan sy tai tong hop dioxin, khi mat
dugc bom vao bang quat hit khi. H¢ théng lam mét dang
x0dn dc tron 1an khi thai va 1am mat dén khi khi thai duoc
lam mat dong déu.
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Véi hé théng gom bui xiclon, khi thai sau khi dugc lam
mat s& di vao thiét bi gom bui xiclon - mét thiét bi dung dé
ngan chin bui thai vao khi quyén bang cach loai bo bui con
sot lai trong khi thai.
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