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Table 1l Reaction sysem and rate congants
1
reaction ro. r reaction eguation rate condant k/ (mL-s %)
1 I+ (A 1" +0E) 2.33x10°8 T
2 1" +0:(Z) -1+ 0:(D) 3.11x10° % T ep(- 401.4/ T)
3 0:(D) + O(D) —0(]) +0(%) 2.7x10° Y
4 0:(Z) +HO0 -0 (D) +HO 6.7x10" 2
5 0:(B) +H0 -H0+0,(%) 4x10" 8
6 0:(D) +0(2) -0:(Z) +0x(%) 1.6x10"
7 0 (B) +He -0,(%Z) +He 8x10" 2
8 I+ O(D) ~1+0(2) 5x10"*
9 1" +0 (D) o1+ & (D) 1.1x10° 8
10 1"+ (B) o1+ o) 1.1x10° 8
1 I+ 1" S+ 1.6x10"
12 1"+ H0 -1+ HO 2x10 2
13 L+ (E) -21+0:, (%) 3.9x10° 1
14 L'+ O(D) 21+0,(%) 3x10°
15 L+0(2) -l +0: (D) 1.6x10" 1
16 L+0 (D) -k +0(%) 7x10° 5
17 L+ O (Z) - +0(Z) 4.9%x10° 2
18 L+ HO -k + H0 7x10 %
19 l,' + He -l + He 9.8x10" 12
20 L+1" S+ 1 3.8x10° %
21 0:(B) +A; -0, (%) +0Q; 6x10"
radiation 1"+ N ol+2h 5s !
or ;ari Bri i ;kr r
;u » X
m+n =n (3
‘N ( ) ;n
1 n ) n
Uon/ Ox = Kkgny + Koz - OGP V Vo) (mx - ang) I/ (N) @
uony/ Ox = - Kkqnp + kpnp + 0P vV Vo) (2 - ang) I/ (N) + ks
(01 4onJt 0x= 0, (4, ()
__n.flefcmepn?
= KOn N (5)
g 1+ I/ fefcM)ep®?
a e) Vo @ Voig
Lo+ ; K= (Kq- Okp)/ (Kq+ kp) ;Kg= ki[O2(A) ] ; ko= ko[O2(Z) ] + ko[ O2(D) | + kio[ Oz
(A) ]+ ki ny + ko[ HO] + keo[ 2] 5 g = Ko n JAN T=2N (kg + kp)/ (30) ks
__Oon
9= 14+ 1T (€)
0 (D)
dy  _g
Y=[0:(D) 1/ [02] ( [-] O]
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) ke = (2ks[O2(D)] + ks[HO] + ke[O2(Z)] + ke[He] + ks + kionp + Kua[l2'] + kis[l2] +
kn[C2]) [O(A)] + (ko[O2(A)] + kio[O2(A)] + ku[l] + ki[HO]) + ko[lD[17] -

(kis[ ] +
ke[ H201) [ 02(Z) ] 0:(D) (B (™) Y |
[
[10]
|
P :nemuj'o gldx (8)
N extr ;L ' H Py
Fabry- Perot . g , [10]
[8] QoL , ,
[1,12] : T=167K, p= 4x133.3Pa,
go=0.006 8cm™ !, Yo=0.42 ,
Q=1.3%n0l/s, He O;=41,, O, Q(l)/ Q(0,) =0.015 8,
20 %), u =84 100cnv &' n= 0.08
1 RE | , [1,2] RE
[2] \ [1] ,
RE [2] , , ;
2 y il
15 (
20 %) ( 20%) : : : |
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Hfects of chemical kineticsand gain saturation modd on the perfor mance
o chemical oxygen-iodine laser

HU Li-min, SHEN Yi-gng, GAO=zh
(Laboratory d High Temperature Gas Dynamics, Ingtitute d Mechanics,
Chinese Academy d Sciencss, Bejing 100080, China)

Abgract : By comhining the rate equation (RE) node with the chemica kinetics modd |, the efectsof gain saturation node's and chemi-

cad reaction sysems on the performance of QOIL are discussed in thispaper. A premixed one-dmengond nodd is assumed for theflow fied , and
a chemicd kinetics of 10 conponents and 21 reactionsis adopted. The dfectsof undecormposed iodine nolecuar , yidd of excited oxygen , content
o water and tenperature on the power of QOIL are andyzed and cdcuated. The conputationa results show that much more energy is expanded in
the processees of mixing and reaction if the flux of iodine istoo much, and that much lessflux of iodine resultsin lower gan, which is ot bendfit

to extracting energy.
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