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Pollutant Gas Cloud Spectrum Real-time Simulation

Based on Gauss Dispersion Mode

XIONG Wei,FANG Yong-hua
(Anhui Institute of Optics and Fine Mechanics,Chinese Academy of Sciences, Hefei 230031, China)

Abstract : Researching pollutant gas cloud infrared spectrum simulation ,and using simulate spectra to research how to

recognize pollutant gas,were current common technique, but the real-time simulation had not been developed yet. In

the article a method of pollutant gas cloud spectrum real-time simulation based on Gauss diffusion mode was founded.

With this method , the real-time simulation was processed. The simulated spectra were compared with the measured da-

ta ,which got good results. Gauss diffusion mode was compared with equality mode, pointed the disadvantage of equality

mode. The method of pollutant gas cloud spectrum real-time simulation was very important to the recognition of the

pollutant gas leakage.

Key words :infrared spectrum ; Gauss diffusion mode ; pollutant gas,real-time simulation

1 5]

UTAER , Hh 4% 7 J IR i O 10 95 e Aot A28
A TR ) P B R AR R PR AR P A
KETTHER . X5 Y R BEAT B 6 , & S5 ik 5
LB AT IRANE R R B AR T, X—3
S LA, BISR B L0 AMER I 7 AT I
FHiz HGEH R IR B AR BEAT 15 B AR AR, BL
EELBE TRAMBER" " B35 1, 5%t
BIRBIBAR 12 A SRA KRB UE S
ZiEAR P VYN E- T L B i K7 EAR A B i f (e p
SRR, X 45X TEAR BOHE) S T 3R, I
BGE A TR IR RAR A PR T
MR UR T B AMDETE, T h T R R e E

T

P, AR BB T KRB RIS R .. BTN #
FAMT7 HERE T LM TS T SRR A R B 5
A=A EOEE, MG BRI RS
LB

TSGR EF BRI R = B2 5 5
A B9, Un SR 0 B, 3 B — i 2 BB B E B
MSEFR L, 2= BA HA B 3 O, iR 58S
R BT IR A BT IT , 7T LALE B W) 86 2514 9
THOUT , AT LAFS 2] Bl ik 8] 02 18] B9 0 A ML . AR

EEE T (1975 =), 5, I BB ZROBHLIT Y
A, T AR L SN IR 5Y o E-mail : wxiong@ aiofm.

¥ fE B #7:2006-12-12



638 #ot 5 4 sk

H3TE

EI AR SN i B O T I b A i B o 7 25 =
B R RAEN Y . AT B AR BFSE
E Ty BuE s RS B L e
B, H- 5545 R P TI0AE , [R]E Hh o H R S i
BG5BT EGENER .
2 iR
2.1 ETEHEwme Ry 8RN Ay $ER

R T RO X — RS A TR R B T /]
B, MERIEHT MRZEILARZILARZ
[, RO =X AT LAE

I ARE P SRz B 7= A A — IR SO I
TH S B it O 7 2R 1Y, IR 4 FRATTER AT LASE Y i 2
EVE B — R SR SR, T LR A
B SR AR EOR B RLTS P AR B S R

HRRANTE TR RIE Lo IWLLIMERI Y
A B, RS 5 ¥ L1 MG 1S 58 5
G y TS y SR B K T ROh «
B, TEE T HLTE BT 1 BR 2 Bl X T AR AR R R
WP, F B LU TR I8, ROZEFER v 5 iR
KA R ITERAG TR R . A5 R BIELL A0
Bl 1 PR

y
0 W rh iy |

* Bl ZHeRR
Fig.1 the reference frame

BB R IR 75 1 B9, 20D o A y A~
B, AT LAAS B R F v 5 B e R IR R i =
WL -

Cc i) = .
(x’y’z’ ) (21T)3/20'x0'y0'z

exp[ _L((x—xo—f)ux(t)dt)Z . )] '

2 PO
(z-h,)’ (z+h,)*
s A e vron | IR

A, xo NI UL o 7 [ B 5 b, O it T 5 2
BT PR 1 BE o

IR EY AL 0. (1) ,0,(0) ,0.(2),
HATHRER 7 T = BT BT . BRAMRBE
FAT7 1 B RUCR B (8] 3R s R W A

BUE . AR, B 2 =0,u,(1) =0, AF & «
HIaY o, (¢) FEBTE RS x =0, (1) b
AR 5 A8 BE L IE L

do, 4C

Wocalx=ax (2)
«__ 0 AN
m ax'(%)%f"p( 2ai) ( ai) )
FATAIBE R I
do, K
ERs @
KA K NEEEE MR, i LEE].
o'z=at+b (5)

Hrb,a M b R BRGHEHUN y TS »
T3 1) 58 4 AH ]

o, =at+b (6)
Xtz J5 ], AR FAREE b, =0, HAE BE 100
CARTBRRUEGE R EREAESE) , WA HE )
[FIFE RIS :

ol =at+b, (7)
Hr,a, F1b, R HE, 75 B E 3 H 5 657K J7 6]
Mz, TRES o A1 b AHHSE

3BT AT B ES B Ea 1R]22 A AL
B)E , AT RATERX — Lo E PO BT VR, BT LASE
BTN = B R T 1, A5 0 B — B 22 =5 ] 4%
VR EE A o JETIIAS 2R ML 7 T VR BE AR AR
o35 cl(x,z,0) (GRSAE S A ERKR, BE
M7 ) Ei5 RR B E S5 R A E
AR B RIFRAR, TR o

XFF cl(w,z2,0) 5340, SEBs EAHY T B E 5>
TERG IR ¥ J7 A L R

em[_lvx—%-@%““”j].
2 oy (t)
(z—he)2 (z+he)2

fool - Sz el -y 1) @
2.2 EFEHEE IR SR N E L e
E

TR AT R, 15— S A A ST 54
WSS B RA — k. T LI T
Sy FHISE—EIE AS i, BHBEAA S BRI
WSS b BRI L, T TR A BRI 3
SRR R TRR N L - AS/Sy.

R, I B AL T A B o




Bt 5 44 No.7 2007

f& i B4 ETREY BENERUES AL LN ' 639

B3, AR 2RI A H BN 3R B 23— RO 358
56 B B BTHRA «

AL() =301 =7, (») 1B(T, ) +
%?UﬂxWMAwMEan@hAWM@H
(9)
R, L (v) WTETS PSR 7 B 2 B e i 0
(W/m® +Sr-em™) ;7. (v) = B BB 38 22 18]
KEGB R, T, 92 BRI 28 2 ] (KR
(K);B(T,,v) W7 T, BRETHWEMALIEHERTE
(W/m? - Sr-em ™) ;7(v) HEBTE(x,2) S BB
EH:
Tt(V) =€*a(v)cl(x,z) (10)
A] RATHE L 10— S 22 B TR

A[L(v)—l@(y)]:%§[1_€fawm%n].

[B(T,,v) -L,(v)] (11)

MBS T A 2 R AR
AR BT SO 0 25 L B

L(») ~Ly(v) =5 -

0

L[[l-—f‘“”d”“)][B(TL,V) - Ly(v) ldxdz

(12)
INSLREAN RS, LA E R SR L
L(v,0) ~Ly(v) = -

0

g[l—e*“”““H[B(ﬂ”v)—LAv)ku&

(13)
2.3 WAL HAERWTHLEGE

S MR 1 7 B E T A MR
PR 0 7 FDES O E RIS B . 7%
T P, 45— 550 ol [E3 R385 - T P 17 218
ol #E MR (13) , 5h5 5] .

L(v,t) ~Ly(») =[1 =€ 9| [B(T,,») —Ly(»)]
(14)

3 ER549%H

3.1 ETHHERWZE 4%

B2 BR T = FE % o AT SR,
HE A LB, R R IES MR, = F7ER M
ST P B o (B4R AR ARSI 76 7 BT Pt
(x=10m,z=5m) , = FAK o HEII IOOOmg/m2 , T
TEMSH N LA, ol fH R X E] 10mg/m” FHETF /],

TEMG DAL FIMIRIRAL , ol (R 223K

1000
800
600

400

cl /(mg-m?)

200 [

Fig.2 the cl distribution of a cloud
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