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Design of TDLAS system for the flow parameter measurements in shock

tube/shock tunnel

RN . - . 12 . .
LiFei', Yu Xilong', Lin Xin “, Chen L1hong‘, Chang meul
(1. Institute of Mechanics, Chinese Academy of Sciences, Beijing, 100190, China,

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

Abstract: Shock tubes and shock tunnels are significant for the dynamics and thermodynamics under hypersonic flow condition.
The reliability of experiments is determined by the stability of flow-parameters. Therefore. it is extremely important to diagnose the
operation of these facilities using techniques. Tunable diode laser absorption spectroscopy (TDLAS) is known as the best spectral
diagnostics for quasi 1-D flow field. Oxygen absorption lines around 760 nm were calculated under the typical flow condition of JF-
12 shock tunnel (T=220 K, P=4.4 kPa), for analyzing the capability of TDLAS in shock tubes and shock tunnels. A new high-
repetition-rate wavelength-modulation method with small scanning range was designed to optimize the application in these pulse
facilities. The results of the demonstration experiments showed that this new TDLAS system can simultaneously measure the static

temperature, partial pressure of absorption species. and flow velocity at a repetition-rate as high as 20 kHz.

Key words: shock tunnel: tunable diode laser absorption spectroscopy (TDLAS): temperature measurement; velocity measurement
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