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Tablel Reaction sygtem and rate congants
1
reaction ro. r reaction equation rate congant k/ (mL-s %)
1 1+ 0,(A) -~ 12 +0(%) 2.33x10°% T
2 1P +0(2) -1+ (D) 3.11x10°% T3exp( - 401.4/ T)
3 OM) + 0,(A) -0 (%) +0(%) 2.7x10° Y
4 0:(2) +H0 -0, () +HO 6.7x10" 2
5 0,(R) + O -H,0+ 0, (%) 4x10 %
6 0:(D) +0(2) -0:(Z) +0u(%) 1.6x10"
7 O (D) +He -0,(¥) +He 8x10 %
8 I+ O (D) -1+0:(%) 5x10°#
9 1*+0 () o1+ 0:(D) 1.1x10° B
10 12 +0,(A) Sl+ O(E) 1.1x10° 8
11 I+ 1% S+ 1.6x10" %
12 1° + HO =1+ HO 2x10" 2
13 L+0 (%) —21+0(%) 3.9x10° 1
14 12+ 0(R) 21+0,(%) 3x10°
15 L+0(2) -l +0:(D) 1.6x10" "
16 L+0: (D) -1 +0: (%) 7x10°
17 12+ (%) -L+0: (%) 4.9x10"
18 17 + H,O =k + HO 7x10 %
19 I# + He ob + He 9.8x10 2
20 L+1% o1+ 1 3.8x10° 1
21 0:(B) +Q; -0 (%) +0Q; 6x10"*
radiaion 1+ N8 S1+2h 5s !
r ;ari Bri i ;kr r
;u ;X
m+ n =n (3
‘N ( ) ;n
’ n ) n
uSna/ 5x = kqni + kpnz - APV Vo) (np - ang) I/ (W) @
uSny/ 5x = - kgm + kpnp +0P V Vo) (nz - ang) I/ (W) + ks
(01 Bny/5x= 0, 4) , .
n ﬁif:(ﬂlilli(ﬂz]
= KOn (5)
’ 1+ 1/ 0 Jefe) epn?
a o Vo @ Voigt
(0.1 ; K= (Kq- Qkp)/ (Kq+ ko) sKq= ki[O2(B) 15 ko= ko[O2(Z) ] + ke[ O2(D) ] + ko[ Oz
()] + kuny + kio[ O] + ko[ 2] ; g = kan 7 1=2N (kg + kp)/ (39) ks
__Oon
9= 1411 (6)
0 (D)
dy  _g
1 Y=[0:(D) ]/ [O] ( [-] (0]
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Hfects of chemical kinetics and gain saturation modd on the perfor mance
o chemical oxygenZiodine laser

HU Li2min, SHEN Yi2gng, GAO zhi
(Laboratory d High Temperature Gas Dynamics, Institute d Mechanics,
Chinese Academy d Sciencss, Badjing 100080, China)

Abdract : By combining the rate equation (RE) nodd with the chemica kinetics modd |, the efects of gain saturation models and chemi2
cd reaction sygems on the pefformance of QOIL are discussed in thispgper. A premixed on@dmensond nodd is assumed for theflow fidd , and
a chemicd kinetics o 10 conponents and 21 reactionsis adopted. The dfectsof undecomposed iodine nolecuar , yield of excited oxygen , content
o water and tenperature on the power of QOIL are andyzed and caculated. The computationd results show that much nore energy is expanded in
the processes of mixing and reaction if the flux of iodine istoo much, and that much lessflux of iodine resutsin lower gain, which is not benfit
to extracting energy.

Key words: Chemicd oxygerodine laser (QOIL) ;  Rate equation (RE) nmodd ; Chemicd kinetics modd
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