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Fig. 2 Calculated spectra of H20 absorption near 6804. 4

cm’ in the vacuum chamber: T =296 K, P = 100 Pa, L =
200 cm, Xux = 40%
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Fig. 3 Calculated spectra of H20 high temperature

absorption line 7444 cm' under assumed experimental

conditions: T = 1000 K, P =700 Pa, L = 60 cm, Xux =35%
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Fig.4 Calculated spectra of HO high temperature

absorption | ine 7444 cm™ in the vacuum chamber : T =296

K. P =100 Pa, L =200 cm, Xux = 40%
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Experimental study on the free stream in a shock tunnel using TDLAS

Lin Xin'?, Yu Xi-long', Li Fei', Chen Hong', Chang Xin-yu'

(1. Institute of Mechanics, Chinese Academy of Sciences, Beijing. 100190. China:

2. Beijing Institute of Technology, Beijing 100081, China )

Abstract: In order to diagnose the hypersonic flow parameters and operating status of the double detonation shock tunnel in State Key

Laboratory of High Temperature Gas Dynamics, Institute of Mechanics. CAS. A tunable diode laser absorption spectroscopy (TDLA

S) system was designed and constructed using direct absorption wavelength scanned method. In this paper, two H,O absorption

features near 1343 nm (6804.40 cm™

+6804.34 cm™') and 1470 nm (7444.35 cm™

+7444.37cm’’ (combined)) were selected based

on spectrum database HITRAN2004. First, 6804.40 cm™' and 6804.34 cm™' absorption lines were used to probe the flow parameters

and assess the impact of water vapor in air and the residual water vapor of the test chamber by multi-peak fitting method. Based on

the above experimental results. the 7444 cm™ high temperature lines were selected to diagnose the hypersonic flow parameters.

According to the Doppler half-width, the distribution of temperature and water vapor concentration were obtained simultaneously at

the 15 cm downstream of the M6 nozzle exit.

Key words: shock tunnel: tunable diode laser absorption spectroscopy (TDLAS):
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