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Numerical Simulating Results of Nozzle Flow in DF/HF Chemical Lasers

YUAN Sheng-fu  HUA Wei-hong JIANG Zong-fu ZHAO Yi-jun
£ Department of Applied PhysicsE-National University of Defence Technology£~Changsha 410073£0

Abstract Two dimensional flow fields in different nozzlesE—with equal section throat area and different section length have been
simulated. The change of sonic line with the section lengthE-and optimum length of the section have been given. The flow fields
and the performance of three nozzles designed with different methodsE-have been simulated and analysed. Results of simulation
show that the new method can optimize/promote the performance of nozzleE—such as lateral velocityE-the efficiency ofj ® freezingjt
fluorine atom and longitudinal velocityE-and also can prevent boundary layer separation and shock wave. MoreoverE-thickness of

boundary layer has been calculated according to the velocity field obtained from simulation. Developing tendency of boundary layer

in the nozzle of DF/HF chemical laser has been discussed.
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Fig.1 Normalized integral fluorine concentration

along the flowfield
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Moy Tou /K, /mi®™" [y | /0!
NOZ1 3.485 240.1 1874 43.42
NOZ2 3.556 237.9 1894 49.71
NOZ3 3.571 230.1 1847 147.5
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Fig.2 Pressure isogram near nozzle throat
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Fig.3 Lateral pressure distribution near nozzle exit
£ x2Ehe length of divergence sectionE®
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A FSEO A BSEO K FSEO K BSEO £ TPEO CRE 'FSEO CRE "BSEO
NOZ1 0.242 0.0803 1.18¢ -5 1.83e — 4 6.69¢ — 4 0.994 0.998
NOZ2 0.215 0.077 7.48¢ — 6 2.18¢ - 4 1.17¢ = 3 0.993 0.998
NOZ3 0.08444 —1.602¢ - 5 0.9994

Note£FSE%Front sectionE»BSE®Back sectionEXTPECTurning pointEXCRCE®Correlation coefficient .
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Fig.4 Development of boundary layer along the flowfield
£ afDevelopment of layer thickness along the flowfieldE»
£7 bE@evelopment of layer percent along the flowfield
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