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, H.O , (
) ’ v [4 6]

dt =~ Kn,oXH,o N1 ™ - Kp YNy~ (4a)

1-Y ke Kh,0

Ni;" = YNy /(Y + Keq + k|:Y+ ke XH,0) (4b)
2 XH,0 = Nhol No, ¢ = Xn,0l Xo, PNe=Ni“+ Ny =2Ny, + Keg =

kel ke O20) | ke ; i, I

kp= ke + ko + kes 0200) 17 3 (el
1 Y=0.5,xq0=0.1, T=300K |, (4b) 0.5,0.17,
1.4x10°° 2.6x10 %; T=150K 0.5,0.05,6.1x10°% 1.3x10 3, (4a)
, (4b) (44)
dy _ kg YNy
di = (kn,oXno + kpY) 1+ (keg- 1) Y (5
1

Table 1 Rate congtants of reactions

notation Keq ke Kh,0 Key Kep Kes
rate/ [ecm®: (s partide) "] 0.75"4 T 2.33x10°% T 2.0x10° %2  4.0x10" #7138 T 1.1x10° % 0
, | | 0, Q) Y |
0,0) 1’ ,
3Q =1.14x10*(- dV) X0, (R (6)
(3
3
COIL 3 1 : 2 ( )
, 3 , () S
L (1) 1
Ma T (7]
2 2
- dA d+yMa~- AT
dMa = Mgt =L/2]Ma M 7
a a Ma? - 1 A a2(Ma2-1) T (78)
2 2
dT = T'('l-_vz_)—M_&'dA+LM_ELlAT (7b)
Ma -1 A Ma® - 1
A dA Y
, (Lorenzian linewidth) , Doppler
[2,4 6]
2 223x10° Ny Y(2keg+1) - 1
g = (8
12 JT 2 Y(keg-1) +1
g ; Keg ¢ : T (8)
T , T
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4
Phillips RADICL (Research Assssment Device Improvement Chemical L aser)
(2891 , Radicl1; Madden
(81 Radicl2; 2 =3
2
Table 2 Radicl tes flow conditions used in calculations
Radid 1 Radicl2
primary flow
To/ K 300 300
po/ 133Pa 72 79
utilization 0.94 0.94
yidd 0.5 0.38
molar flow rate/ (mol-s™ %)
He 1.5 1.5
O (totd) 0.46 0.46
HO 0.1 0.052
d, 0.039 0.039
secondary flow
To K 435 465
po/ 133Pa 240 247
molar flow rate/ (mol-s™ %)
He 0.65 0.65
12 0.007 5 0.007 2
Radicl1 + XH,0 21.7 %, , 3, x=0
Y 0.5 0.435, , 0.414 0.362,
17.2% 27.6% , ,
) , , 3 2.44 .2.63 2.88

, 3 , 8.3%,18% 26% ,

, (x=9.4cm) 177K, 133K ,122K,
110K  98K; , , 8.2%, 144K ,132K,
119K 106K, , , (x=9.4cm) 67 %

, GASP
(8] , , 3 )
1,2 ,
3 Radicl1
Table 3 Results using Radicll
x/ cm 0 2.1 5 9.4
Y 0.435 0.414 0.390 0. 362

Ma 2.275 2.20 2.15 2.13

T/ K 144 156 167 177

g/cm?! 0.002 07 0.001 66 0.001 28 0.000 94

) , Radicl2 ,
XH20211.3% 038, 4%,
Radicl2 , COIL 0=0,20,3,
40 1 ( ) 1 1
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v Yy -DMaE Y+ C X ComT
Yo 'V s C1= keqkeN |t/ (keq- 1) ,Co=1/ (keg- 1) ,C3= knoxnol ke
Radicl2 , (9 0 =0.06rad=3.4°,
( ) ,
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Calculations of the influences of iodine dissociation and
guenching on COIL flow properties

SHU Xiaorjian
(Institute of Applied Physics and Computational Mathematics, P. O. Box 8009, Beijing 100088, China)

Abgtract :  The water vgpor has great influence on the performance of a chemica oxygenriodine laser. The equations for the O,

(‘A) yidd and steady one-dimendonal flow with area change are set up to take into acoount the quenching. The code is made to calculate
the flow properties of the Radicd device. The efectsof iodine disocation and quenching on the flow propertiesof a chemical oxygenrio-
dine laser are studied theoreticaly. The role of area change and the factorsin its desgn are analyzed.

Key words: Chemica oxygen iodine laser (COIL) ; How properties; Quenching; Areachange; S mulation
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