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Table 1 Parameters of the diffuser’s working gas

working gas specific heat ratio molecular weight constant pressure specific heat

-

exhaust gas mixture of DF laser 1.5 10 2494.2

2 (FE&R
2.1 FE%H
AR A E B Spalart-Allmaras, B85 K I FKR . MBI ESEWE 2 Fix,
k2 TERRFNHESH

Table 2 Parameters of the diffuser’s simulation

total pressure/kPa static pressure/kPa total temperature/K background pressure/kPa
11 1.3 1500 0.532
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Fig. 3 Mach number contours of diffuser with different background pressure
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Fig. 5 Mach number contours of diffuser with different length
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Fig. 7 Pressure in diffuser with different background pressure
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Simulation and optimization of DF chemical lasers’ diffuser

Li Jinxue, Wang Jie, Yan Feixue, Wang Zhijie, Guo Jianzeng
(The 718th Research Institute of China Shipbuilding Industry Corporation s Handan 056027, China)

Abstract: The model of diffuser used on chemical laser’s pressure recovery system is built, the fluid field is simulated. The
results show that when the supersonic part of the diffuser is 1310 mm long, the background pressure that the chemical laser can
lase normally is 7. 18 kPa. When the supersonoic length is 1810 mm, the diffuser’s recovery pressure rises to 8. 25 kPa; when
there are 2 vanes in the supersonic flow channel, the diffuser’s recovery pressure rises to 8. 52 kPa. The lengthening of the diffus-
er can raise the pressure, but the losing of the total energy will induce the difficulty of the diffuser’s start-up. The use of vanes
can raise the diffuser’s recovery pressure successfully, and the scale of the recovery system could be reduced at the same time.
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