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Performance Analysis of Small Continuous Wave DF Chemical Laser
with HYLTE Nozzle

YUAN Sheng-fu, HUA Wei-hong, JIANG Zong-fu
(Science Department , National University of Defence Technology, Changsha, Hunan 410073, China)

Abstract Numerical simulation and performance analysis of flow fields in hypersonic low temperature (HYLTE)
nozzle and optical cavity of a small continuous wave (CW) DF chemical laser, which employed a single throat
HYLTE nozzle (STL), under different stagnation and structural parameters have been carried into execution to
interprete the disparity between device design and experiment. Distribution of F atom mass fraction, static pressure
and static temperature in cold flow field has been analyzed. Distribution of small signal gain in reactive flow field also
has been simulated and qualitatively compared with spots ablated from organic glass. Some orientations have been
conformed to improve the performance of the STL DF laser.
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Fig.1 Structure of HYLTE nozzle and STL laser
(a) structure of HYLTE nozzle used in STL laser; (b) schematic diagram of STL laser
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Table 1 Stagnation and structural parameters of three

different oxidant nozzles

Number Total pressure/atm  Base region height/mm
No. 1 1.2 0. 351
No. 2 6 0. 351
No. 3 6 2.351
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Fig. 2 Distribution of F atom mass fraction on the

z =0 mm planes under three conditions
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Fig. 3 Evolvement of F atom mass fraction on the ¥ =1. 25 mm plane along the flowfield
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