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Numerical study on performance of COIL with
super sonic jet in supersonic section
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Abgract : There are strong interactions or couplings among multi-fields in the mixing nozzle of the chemical oxygen-iodine
laser (COIL) , such as gasdynamics, chemical reaction kinetics and optics. In this paper, three dimensional computationa flow
dynamic technology was applied on the research assessment device improvement chemical laser model by solving the laminar Navi-
er- Stokes equations and transportation equations to study iodine molecule dissociation rate, iodine atom pumping rate, singlet oxy-
gen yield rate and small signal gain distributions. The smulation was done in the condition of that the secondary flow jet would
take place in the supersonic section of the nozzle. The detailed flow field and distribution of yield, dissociation and pumping rates
were investigated. The distribution characteristic of small signa gain, variation of total pressure recovery and mixing efficiency
were described. It isfound that the COIL with the secondary flow jet in the supersonic section would show some improved per-

formance. The gain at the position of mirror could achieve 0. 012 cm™*.

The coefficient of total pressure recovery would be in-
creased. The mixing process between supersonic flows plays an important role here and should be investigated deeply.
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