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STATIC TEMPERATURE MEASUREMENT USING TDLAS IN A FREE-JET SCRAMJET

FACILITY

LI Fei, YU Xilong, LI Dongxia, CHEN Lihong, CHANG Xinyu

State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China

Abstract: Free-jet Scramjet facility is critical for supersonic combustion research. It can provide simulated flow
condition for Scramjet model engine. The stability and the uniformity of the flow indicate the ability of the
facility. Therefore, it is necessary to diagnose the flow parameter especially at operating of different Mach
number. Tunable diode laser absorption spectroscopy (TDLAS) was first utilized in this kind of facility for static
temperature distribution at nozzle exit. Two low-temperature sensitive H,O absorption lines 7182.2 cm™ and
7182.9 cm™ were used combining with fibers and a motorized precision translation stage for system design.
Measurement results were compared with CFD results, and non-uniformity along light path was analyzed. The

successful application of TDLAS to free-jet facility demonstrated the potential of this spectroscopy technique.

Key words: free-jet Scramjet facility, tunable diode laser absorption spectroscopy (TDLAS), temperature

measurements
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