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Fig.1 Velocity measurement principium of TDLAS
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* 1 AXFRARKENAESSE (BE Hitran2004)
Table 1 Spectroscopy parameters of the three

water vapor transitions used in this study

(based on Hitran2004)

Frequency/ Line strength at 1000K/ Low-state

cm~1 (x10°Pa-cm™2) energy/cm™}
7185.597 0.0298 1045.058
7444.35 0.0099 1774.751
744437 0.0118 1806.670
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Fig.2 Line strengthen of selected water vapor absorption lines

versus temperature

1.6} — Ryigs/am

2.7 3.0
x10%

09 12 15 18 21 24
temperature /K
B 3 MMMt R BRERAEL
Fig.3 Temperature dependence of selected line pair
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Fig.4 Schematic diagram of the multiplexed diode laser sensor system for combustion diagnostics in scramjet
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Fig.6 Distribution along vertical location at the combustor

exit (beaml results)

KAR KBRS, 39 TREmIHER K EREE,
HHEHFRTNMREEXCEMEITRE. SaF
BRIKAES S AT &, RIZURGEH K AT
1~35mm fi[E. HBREFKEIIENSIRARE
PERIARAL SR T #REE B Bk 3.

B 7 A MR e {5 T A O R e 2t AL
RESYTR, BRI HEBTEEA 710~920m/s, HE
SR, £ EREY KALLHRAREEK.
RESMFRMERE S, FESRREENA
RS AT FIRRGE = Y O AR Ma BRBE 237,
W 8 R, P Ma $#y% 1.25. AEBEK Ma
HOERAA, mTNERT A TREZHORN
kB, WULRESA Me BIRBR T % LR &G T
MEZEAMTATARITRELSE. X—4ikd
R A AR A I BT LR .

x 103
A T

1.2
1.1r

velocity /(m-s!)

0 10 20 30 40 50 60 70 80
height /mm
B 7 ek 1 FDGE 2 BAERREEE O RE R SR
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Fig.8 Mach number distribution along vertical location at the
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Fig.10 Temperation distribution along vertical location in the

combustor (beam4 results)
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MEASUREMENT OF FLOW PARAMETERS IN A SCRAMJET
COMBUSTOR BASED ON NEAR-INFRARED ABSORPTION Y

Li Fei Yu Xilong? Gu Hongbin Li Zhi Chen Lihong Chang Xinyu
(State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, CAS, Beijing 100190, China)

Abstract A multi-channel tunable diode laser absorption spectroscopy (TDLAS) system was constructed to
measure flow parameters in a direct-connected scramjet test facility fueled with ethylene. Two fibers coupled
distributed feedback (DFB) lasers with narrow line width were used to probe two HpO absorption featuresby
using direct absorption time-division-multiplexing (TDM) strategy at a 4kHz scan rate. Flow parameters were
measured, which included the distribution of temperature, water vapor concentration and velocity at the exit
cross section of the combustor, the distribution of temperature and water vapor concentration in the cross
section near the cavity. Combustion efficiency was obtained by using the water vapor partial pressure distribu-
tion and the wall static pressure. Mach number distribution was deduced from the temperature and velocity
parameters distributions at the exit cross section of the combustor, and the distributions of temperature and
water vapor concentration in the cross section near the .cavity were used to analyze combustion characteristics

in the combustor.

Key words tunable diode laser absorption spectroscopy, temperature distribution, velocity distribution,

supersonic combustion, combustion efficiency
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