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KHOA HQC CO BAN (trang 77-80)

PHUONG TRINH TRUYEN TAI BUI VA KHi THAI CONG NGHIEP
TRONG KHONG KHI

vU BA DUNG, BINH VAN THIEN, Truong Pai hoc M6 - Pia cht

Tém tat: Bui va khi thai cong nghiép la nguyén nhan chu yeu gdy 6 nhiém khdng khi va khi
quyen trdi dat. Qua trinh truyen tai chung trong khi quyén rdt phirc tap, phu thudc vao cdc
yéu t6 khi hdu va thoi tiét khdc nhau. Trén c6 sé 1y thuyét nhiét dong liec hoc khong thudn
nghich, qud trinh truyén tai bui va khi thdi vao khéng khi da dwoc cdc tac gia mé ta bang mot
phuwong trinh dao ham riéng loai parabolic. Pdy la mét phirong trinh khéng qud khé dé tim
dwoc nghiém giai tich hoac nghiém s6, tir do tim dwoc phan bé néng do bui va khi thai cong
nghiép trong khi quyén doi véi cac nguon 6 nhiém xdc dinh.

1. M¢ dau

O nhiém moi truong khong khi ngay cang
tr& nén ning né, khong nhitng anh hudng 16n
t6i sirc khoe va chat lugng cudc sdng cua loai
ngudi trén trai dat, ma con 13 nguyén nhan giy
ra nhirmg hiéu Ung tac dong lam bién do6i khi
hau toan cau Viée klem soat 6 nhiém khong khi
va khi quyén la can thiét va quan trong. 0
nhiém khong khi va khi quyén cha yéu 1a do bui
va cac khi thai cong nghi¢p nhu C, CO2, CO,
CHa... duge dua vao khi quyén do hoat dong va
san xuat cong nghiép cua con ngudi gay ra.
Mudn han ché 6 nhiém khi quyén, can phai
nghién clru ban chit cua /qua trinh truyén tai vao
khi quyén xay ra nhu thé nao, tir d6 co thé kiém
soat dugc mirc do 6 nhidm va cudi cung la tim
ra duoc phuong phap khéng ché duoc 6 nhiém
bui va khi thai cong nghiép d6i v6i khi quyen

Pé nghién clru sy truyen tai cac chat gy 0
nhiém khi quyén mot cach tong quat c6 thé sir
dung phuong phap Berliand v6i viéc mo ta qua
trinh truyén tai bui va khi thai bang phuong
trinh ¢6 dang truyén nhiét tong quét nhu sau [1]:
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trong d6: C 1a nong do chat 6 nhiém; t 13 thoi
gian; x, y va z la cac toa dg theo truc Ox, Oy va
Oz; Vx, Vy VA V; 1 cic thanh phan cua vén toc
gi6 theo truc Ox, Oy va Oz; Dy, Dy va D; la
cac thanh phan cua hé sé khuéch tan cua chat 6
nhiém theo truc Ox, Oy va Oz; W 1 van tdc
lang dong cua chat 6 nhiém; a 1a hé sb sinh
chat 6 nhiém trong qua trinh truyén tai; p 1a h¢
s6 phan hity chat 6 nhiém. Do phuong trinh nay
qua phure tap nén vi¢c tim nghiém cta phuong
trinh rat kho khan va it dugc ap dung. Vi vay c6
thé 4p dung ly thuyét nhiét dong hoc khong
thuan nghich dé mo ta qua trinh tuyen tai chét 6
nhiém vao khong khi va khi quyén bang mot
phuong trinh dao ham riéng dang parabolic
dang truyén tai khuéch tan va co thé tim nghiém
giai tich hodc nghiém sé trong cac diéu kién
khac nhau [2 + 5].
2. Phuong trinh truyén tii bui va Kkhi thai
cong nghiép trong khong khi

Trong truong hop toc d6 gié khong qua 16n
thi qua trinh truyén tai bui va khi thai vao
khong khi theo hai co ché chinh 1a khuéch tan
va dbi luu [6, 7]. Qua trinh khuéch tan va doi
luu 1a céc qua trinh bét thuan nghich, tuan theo
nguyén 1y co ban cua nhié¢t dong lyc hoc khong
thuan nghich 12 nguyén 1y ting entropi. Ap
dung cho qué trinh truyén tai vat chit néi
chung, mat d6 dong truyén tai J(m%s) theo
phuong Ox dugc xac dinh qua téc do chuyén
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dong trung binh u (M/s) cua cac phén tu theo
phuong Ox va nong do phan tir C(m3) [8 + 11]:
J=uC . 2

N
Co uw

I 1 C1 u

Hinh 1. Dong truyén tai vit chat J giita hai
ving I va II qua tiét dién S do chénh léch
nong dé phan tir va chénh léch toc trung binh
cua phan tw

Xét hai 16p chat khi Iva II (hinh 1) ¢6 nong
do phan tir va téc do chuyén dong nhiét 1a Cy,

Ui va Gz, Uz v6i Cr#Cava UL # U, v6i gid
thiét:
u=u+nu(n>0) . 3)
u=u . (4)
c,-c-2¢ (5)
2
C,=C+ AZC . (6)

thi mat d dong cac phan tir tir 16p I sang 16p 11
la:

J,=uC =(u+ nu)(C—A—ZC) , (7

va mat d¢ dong cac phan tir tir 16p II sang 16p 1
la:

JZ:u2C2=u(C+A—2C). (®)
Mat do dong phén tir chuyén qua tiét dién S
la:
=33, =0+ e, 9)
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Trong nhirng mo ta vi mo thi ta c6 [11]:

ac=2.2 (10)
oX

véi M(m) la quang duong tu do trung binh cua
cac phan tir khi. St dung cong thic (10) thi
phuong trinh (9) tr¢ thanh:

j= (U C e (11)

2 OX

C6 thé viét phuong trinh (11) dudi dang
Sau:

J=-D % +vC |

OX

& day, D(m?/s)la hé s6 khuéch tan va v (m/s) 1
van téc dong dbi luu duoc xac dinh bai cac biéu
thirc sau:

D=

(12)

(n+2)ur . (13)
2
v=nu. (14)
Cac dai lugng u va A phu thudc vao nhiét
do T theo cac cong thirc sau:

8kT (15)
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KT 5)
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& day, k 1 hang s Boltzmann, T(K) 14 nhiét do
tuyét d6i, m(kg) 1a khdi luong cua phén tir,
o(m) 1a duong kinh phan tir va p(N/m?) la ap
Suat.

Thay céac biéu thic (15) va (16) vao (13)
va (14) ta dugce biéu thirc hé s6 khuéch tan va
van toc dong dbi lu’u

D= (n+2)‘/ Ts/z (17)
v=2n |XT (18)
Tm

Phuong trinh (12) v6i hé s6 khuéch tan (17)
va van tdc ddi luu (18) 1 biéu thirc cia mat do
dong phan tu J doc theo truc Ox. Dong phan tir
J duoc tao ra do khuéch tan (do chénh Il¢ch
ndng d6 phan tir) va do ddi luu (do chénh léch
nhiét d9)

3. Qua trinh khuéch tan - dbi lvu bui va khi
thai cong nghiép trong khong khi

Vé&i mat do dong phan tir dang (12) c¢6 thé
ap dung dinh luat Fick 11 [12, 13]:
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Phuong trinh (20) 1a phuong trinh mé ta qua
trinh khuéch tan — dbi luu voi hé sb khuéeh tan
(17) va van toc ddi luu (18).

a. Mat do dong truyén tai: Qua trinh
truyén tai bui va khi thai vao khi quyén bang
con dudng khuéch tan va déi lvu duoc danh gia
dinh luong boi mat do dong trong phuong trinh
(12). Mat d6 dong truyén tai ndy dugc chia lam
hai phan, mot phan do khuéch tan mot phan do
doi luu.

- Truong hop chi ¢6 chénh léch nong do
phén tir, khong c6 sy chénh 1¢ch nhiét d (xet
trong pham vi ngan gan mat dat) thi thi qua
trinh truyén tai chu yéu do khuéch tan nén mat
d6 dong truyén tai trd thanh mat do dong
khuéch tan dang dinh luat Fick I:

=—(n+ 2) , -|-3/2 8C

- Truong hop ch1 o su chenh 1éch nhiét do,
khong co sy chénh 1éch ndéng do phan tur (it xay
ra) thi qua trinh truyen tai chii yéu do dbi luu
nén mat do dong truyén tai tré thanh mat do
dong ddi luu:

J=nuC . (22)

- Truong hop co ca chénh léch nong do
phan tir va chénh Iéch nhiét d (x¢t trong pham
vi rong), thi thi qua trinh truyén tai do ca
khuéch tan va 601 lwu nén mat d6 dong truyén
tai co dang tong quat (10) (transmssion —
diffusion equation) [14, 15].

b. Toéc dd khuéch tin phu thudc vio qua
trinh ddi lwu: Tir biéu thic cua hé sb khuéchs
tan khi x4y ra ca hai qua trinh dong thoi khuéch
tan va d6i luu thi qua trinh d6i luu da lam cho
tdc d6 khuéch tan ting 1én.

- Khi khong ¢ d6i luu (nhiét do dong déu),
khi d6 ta c6 u1 = Uz va n =0, hé s6 khéch tén
c6 dang:

(21)
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- Khi ¢6 d6i luu (nhiét do khong dong déu),
khi d6 ta c6 u1 = nuz va n> 1, hé s6 khuéch
tan c6 dang:

k T3/2

©°m o’p

Phuong trinh (24) cho thdy hé sb khuéch
tan trong moi truong c6 ddi lwu 16n hon hé sb
khuéch tan khong c6 dbi luu, noi cach khac 1a
bui va cac chét thai s& khuéch tan vao khi quyén
nhanh hon khi ¢ ca qué trinh di Iuu.

c. Xac dinh mong d9 bui va khi thai
trong khi quyén: Dang phuong trinh dao ham
riéng parabilic (20), nghiém cta phuong trinh 1a
noéng do6 C(x, t) phu thudc vao toa do x va thoi
gian t, phuong trinhb (20) c6 nghiém duy nhat
v6i mot diéu kién bién va diéu kién ban dau xac
dinh. Nghiém C(x, t) cho biét nong d6 bui va
khi thai tai toa do x va thoi diém t bat ky.

5. Két ludn

Qua trinh truyén tai bui va khi thai vao khi
quyén thuc hién theo hai co ché chinh 1a khuéch
tan va doi luu. C6 thé mo ta qua trinh truyen tai
bui va khi thai vao khi quyén bang mot phuong
trinh dao han riéng cap hai dang parabolic tuyén
tinh.

Qua trinh d6i Iuu anh huong tryc tlep dén
qua trinh khuéch tan va va he s6 khuéch tan.
Péi luu cang manh thi hé s6 khuéch cang 16n va
qué trinh khuéch tan cang nhanh.

Nhitng van dé can duoc tiép tuc nghién ctru
trong thoi gian to1 1a: Xay dung md hinh bai
toan truyén tai bui va khi thai, dua ra diéu kién
bién diéu kién ban diu dé tim nghiém cia
phuong trinh (20) tir d6 tim duoc phan bd ndng
bui C va khi thai CO2 trong khi quyén.

D=(n+2)

(24)
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SUMMARY
Transport equation of dust and industrial exhaust into the atmosphere
Vu Ba Dung, Dinh Van Thien, Hanoi University of Mining and Geology

Air and atmosphere are polluted by dust and industrial exhaust. Transport process of dust
and industrial exhaust are very complex depending on conditions of climate and weather. Based on
irreversible thermodynamics, transport process of dust and industrial exhaust to atmosphere, which
are described by a parabolic equation. That equation has analytic solution or digital solution and we

could find distribution of dust and industrial exhaust concentration

in the atmosphere. In other

worlds, we can control the dust and industrial exhaust pollution in the atmosphere.
Future research: solving the equation of the dust and industrial exhaust transport.
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