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Table 2 Calculated optimal mixture ratio in different conditions

H: C2Hs NF3

a-1, a2 1 1.4
b=, b2 1 7.2
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Table 3 Characteristics of mixing gas (P= 1. 87 atm component units: molar ratio)

F Fa HF N2 He CF4 CFs  molecular weight temperture/K
a-1 0.2743 0.0009 0.3544 0.3704 22.712 1928
a-2 0.2745 0.0007 0.3544 0.1051 0.2653 16. 339 2120
b-1 0.1202 0.0001 0.1193 0.7008 0. 0596 29.553 1987
b2 0.1210 0.1192 0.0796 0.6206 0.0594 0.0002 14. 629 2419
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Fig.3 Small signal gain (SSG) of different fuels
(a) maximum S5G of V= 1 - V= 0lasing band (a-1, b-1);
(b) maximum SSG of ¥ = 2= V= 1 lasing band (a-1. b-1): (¢) maximum SSG of ¥V = 3— V = 2lasing band (a-1. b-1)
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Fig. 4 Spectral line intensity distribution (SLID) of different fuels
(a) SLID of V.= 1= V = 0lasing band (a-1, 6-1):
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{a) H2is used as fuel (a-l, a=2): (b)) C2H4is used as fuel (b1, 6-2)
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Table 4 Output power and chemical efficiency

a1 =2 b=l b2
output/( 10° W) 3.316 9. 957 4. 18 5.66
efficiency/ % 9. 298 9. 197 13. 14 11. 41
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Numerical Simulation of CW DF Chemical Lasers
—Performance of Different Fuels and Diluents

Hua Weihong Jiang Zongfu Zhao Yijun
(Department of Applied Physics. National University of Defence Technology., Changsha 410073)

Abstract Finite-difference technology and compressible scaling method (CSM ) are
used to the simulation of the combustion driven CW DF chemical lasers. Different
fuels (H2 and C2H4) and different diluents (He and N:2) are calculated. The compo-
nents of mixing gas in the combustor, small signal gain, line intensity distribution
of optical cavity, output power and chemical efficiency of lasing are given. The re—
sults showed that: the lasing zone of the DF chemical laser is longer and much easy
to adjust when C:Ha is used as fuel and He as diluent, the chemical efficiency is
higher, and the line intensity distribution is more converged.

Key words CW DF chemical laser, numerical simulation, combustor, lasing zone



