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A Method of Measuring Flow Field Temperature for
HF/DF Chemical Laser

Luo Wei Yuan Shengfu Lu Qisheng Wang Hongyan Zhang Xuanzhe Zhou Qiong
(College of Opto-Electric Science and Engineer , National University of Defense Technology ,
Changsha , Hunan 410073, China)

Abstract This article introduced a method of measuring temperature which was named absorption spectrum
temperature-measurement method; the relationship between the absorption coefficient and the temperature of
thermal equilibrium flow field for HF/DF chemical laser was analyzed by the theory of gas absorption. Used the 1p9
and 1p8 spectral line of a discharge driving continuous wave (CW) single-line HF laser as detect light source, the
transmittance of the flow field that behind the gain field of a discharge driving CW HF/DF laser was experimental
measured, which changed with the flow rate of injected hydrogen gas. The flow rate of HF gas was estimated,
combined with the pressure of flow field and other data, the temperature variety scope of the flow field was computed
by the absorption coefficient formula. The result and error source were analyzed. This method can be used for
measuring gas flow field temperature of gas flow laser and engine combustor.
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1: single-line HF laser; 2: chopper;
3: beam splitting mirror 7=15%;

4,6: reflecting mirror; 5,7: detector;
8: discharge tube; 9: gain generator;
10: heat-exchanger tube;

11: absorption area; 12: vacuum pipe
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Fig. 1 Model graph of experimental optical path
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Fig. 2 Transmittance data for different

spectra lines
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Table 1 Parameters and calculated temperature range of the 1p9, 1p8 line

Spectral B,J,—1) /10" E.;/ H, flow rate Transmittance Temperature
line [em?®/(molecule » ]« S)] em”! range /SLM range range /K
1p9 9 5.63558 1833. 3741 6.16~16. 46 0.721~0. 869 445~362
1p8 8 5.35155 1469. 4158 5.45~15.96 0.495~0. 595 403~365
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