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Fig.1 COIL nozzle and computational zone Fig.2 Schematic of I; nozzle
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B 150 mm X 6.5 mm X1 mm #9i+8 X%, F§ GAMBIT # {44 5 192 203 4~M# .
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Table 1 Plenum condition

primary flow secondary flow
pop/133Pa Top/K mole fraction / % poa/ 133Pa Tos/K  mole fraction / %
O 0:(*A) H:0 Cl, He/N; Iz He/N;

[10] 39.6 273 12. 00 12. 00 1. 20 2.60 72. 20 214 376 3.0 97.0
0917 42.0 273 15. 63 15.63 2.90 3.47 62.37 136 383 3.4 96. 6
0926 37.0 273 14. 44 14. 44 2.67 3.21 65. 24 162 383 2.7 97.3
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Fig.3 Distribution of the average gain along r axis Fig. 4 Distribution of the average gain along z axis
for different nozzle for different orifices locations
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Fig. 7 Distribution of the average gain along z axis
for different diluents
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Fig. 9 Contours of mole fraction of I, for different diluents
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Fig.8 Distribution of the average gain along x axis
for different mole flux of water vapor
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Fig. 10 Distribution of the average gain along z axis
for three conditions
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Table 2 Testing data of the experiment

test No. Cl, flowrate /(mmol » s7!) output power / kW mole power / (kW » mol™!)
0917 137 2.6 18. 98
0926 121 2.4 19. 83
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Computation of mixing flowfield of chemical
oxygen-iodine laser with FLUENT software

WU Bao-gen', LU Lai®, JIANG Zong-lin', CHEN Yao-song®
(1. Institute of Mechanics, Chinese Academy of Sciences,Beijing 100080,China;
2. Department o f Mechanics, Beijing University.Beijing 100871,China)

Abstract: The computational simulations of the mixing flowfield of supersonic chemical oxygen-iodine laser (COIL) using
FLUENT (CFD) computation of fluid dynamics commercial software have been performed. The distribution of the averaged small
signal gain along the downstream for nozzle profiles, orifices locations, pressure of secondary flow, O, (*A) yields, content of wa-
ter vapor and dilute gases was caculated. The numerical simulation for two experimental conditions of Dalian Institute of Chemical
Physics show that the trend of the computational averaged small signal gain coincides with the measured output mole power.

Key words: Chemical oxygen-iodine laser(COIL); Computation of fluid dynamics (CFD); Small signal gam distribution
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