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Abstract

In order to characterize the high-enthalpy flow such as arc-heated wind tunnel and inductively coupled plasma
(ICP)-heated wind tunnel, two types of non-intrusive optical diagnostics method such as LIF (Laser-Induced
Fluorescence) and emission spectroscopy is conducted. LIF diagnosis system for NO and O detection has been
introduced in the 750kW arc heated wind tunnel in JAXA. Parameters in the measurement have been optimized and
operational wind tunnel conditions for the LIF measurement has been determined. Nitric oxide fluorescence was
observed at a total enthalpy no greater than 10 MJ/kg. Whereas atomic oxygen fluorescence was observed at a total
enthalpy less than 20 MJ/kg in this wind tunnel. It was observed that the center of excited wavelength is shifted in
the shock layer. The Doppler shift due to the free stream velocity has a same order effect on excitation wavelength.
The translational temperature was reduced from the measurement using spectral broadening of atomic oxygen
excitation spectrum. Radiation spectroscopy of high-enthalpy flows in an ICP-heated wind tunnel is conducted to
improve accuracy of the radiation code and to evaluate the flow properties in the test section of the wind tunnel in
detail. Imaging spectroscopy is used to obtain the radial distribution of emission spectra at a time, from which radial
profiles of emission intensity are obtained by the inverse Abel conversion. Molecular temperatures are determined by
the spectrum fitting method in the aid of the radiation code, SPRADIANZ. In order to accomplish better agreement
between numerical predictions and experiments, the theoretical models and spectroscopic data for the radiation code
are replaced with more accurate ones to reflect experimental and theoretical results. The radial distribution of

temperature is obtained in the test flow.
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WZENEMA, FHEBASR/ANC % % T TEVGFRELE
fL3€7. AW OENVGTRIIIEFITHSVOT, Th
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5.

RAIPEHMOmMES MK 16 IR T. ZORED
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X9 % LIF ¥ A7 ADFHINT A — % 2l L7z,

(2) NO #BIRHN ORI > ¥ )L ¥ % 10MI/kg PLF D4
fEeBiggE R, —J7 O T O HOEIE 20MI/kg &
TBISWRETH - 7.

(3) BNk EOHLER Y 7 FAYNO-LIF & O-LIF O
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%1 LIF ARAE&GRRG

Arc heater Arc current [A] Mass flow rate [g/s]
O-LIF 2 pack 300 10
700 10
NO-LIF 2 pack 240 16
300 16
xR2 WhOREESTEER
(a) 2 pack, 300A & 10g/s case
Free stream condition Post shock condition
T, 875 [K] T [K] P [Pa] Mean free path [m]
P, 67.4 [Pa] (1) T&C frozen 6386 2169 6.68 % 107
(2) T equilibrium & C frozen 5690 2258 572 x 107°
(b) 2 pack, 700A & 10g/s case
Free stream condition Post shock condition
T, 785 [K] T [K] P [Pa] Mean free path [m]
P, 55.7 [Pa] (1) T&C frozen 6961 2094 755 x 107°
(2) T equilibrium & C frozen 6298 2175 6.57 X 107
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(a) 226.023nm (b) 226.024nm
(c) 226.025nm (d) 226.027nm
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(b) 700A, 10g/s case
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Enmission intensity, abitrary unit
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Emission ntensity,  arbitrary unit
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Emission inlensity, arbitrary unit
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Emission inbarsity,  arbitrary unit
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