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Numerical Analysis of Using LIIF to Measure the Mixed
Performance in DF/HF Chemical Laser
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Abstract The laser induced iodine fluorescence LIIF is an advanced technology to visualize the flowfield. To get the precision of
using this method to investigate the mixed performance of the nozzle in chemical lasers the cold flowfield of HYLTE nozzle in CW DF/
HF chemical laser is simulated. The flowfield which uses the mixed gas made up of helium and iodine as the oxidant the helium gas
used as fuel is measured. The distribution of the mole fraction of the F atom in the first flowfield and the I, molecular in the second flow-
field are compared. When the mass fraction of iodine molecular in the He-1, mixed gas is about 54% using LIIF to measure the mixed
mechanism of HTLTE nozzle in DF/HF chemical laser is more precise.
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Fig.1 Structure and the grid of the modified HYLTE nozzle
1
Tab.1  Structure parameters of nozzle
° mm mm
45.00 0.200 0.400 16.62
18.05 0.508 1.020 15.00
24.82 0.127 0.996 15.00

Navier-Stokes DF/HF
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Tab.2 Stagnation parameters and mass fraction of the nozzle
atm K %
a b ¢ d
6 1900 F K, He HF N, He L He 153 He I
20.841/ 0.150|24.305|40.174| 14.53| 2 98 46 54 90 10
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Fig.2  Distribution of F/I, mole fraction in the plane along the direction of the flow
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Fig.3  Distribution of F/1, mole fraction in the plane perpendicular to the direction of the flow
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