BHHE - R 107
95 2007

FZZEBRRER DT — 7 7T A= FR D43 YEIEE EHH|

Spectroscopic temperature measurements of arc heated flow in the hollow electrode arc heater
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Abstract: Arc heated wind tunnel facilities were produced high enthalpy flows, which are used for purposes to investigate as testing ther-
mal protection technology of reentry flow into the earth or other planets. Huels type DC-arc heater is designed and constructed in Aichi
Institute of Technology. The emission spectra in an arc heated flow are obtained to estimate the vibrational and rotational temperatures
from Boltzmann plot method. The BZZUJ'-XZZg+ transition of Av=0 of the N," molecule, is referred in the UV region of 383 to 392 nm as the
N," 1st negative band system(N," 1-), and the Cz’l'Iu—C3Hg transition of Av=1 of the N, molecule, is referred in the UV region of 309 to 316
nm of the N, 2nd positive band system(N, 2+). Average vibrational temperatures 7, are determined to be 4300~4700K from N," 1- and
2800~3100K from N, 2+ for air. The rotational temperature in R-branch are obtained from (0,0) and (1,1) transition of Av=0 for the N, 1-.

The average rotational temperature 7, of N," 1- is obtained to be 3500~3800K from 2<.J <26 of the rotational quantum number.
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Fig.1 Schematic view of Huels type arc heater.

Experimental condition
Working Gas: Pure Nitrogen,Air
DC power: 9.6-14.4kW

Huels type

Arc Heater Low density tank Dischrage Current: 80-120A
Dischrage Voltage: 135-125V
Stagnation Pressure: 0.1213MPa
Grating Mass Flow Rate: 0.95-0.99¢g/s
Optical Monochromater  Photomultiplier n
Fiber ¥ Tube(PMT)
Focal length: 500mm Power Supply

Grating: 3600grv./mm
or 1200grv./mm
240nm blaze

s Jasco Inc.: CT-50CS

Light Chopper

Hamamatsu

Fig.2 Experimental setup of the spectroscopic measurement sys-

tem.
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Fig.3 Measured emission spectra of arc heated air in the plenum
region.
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Fig.4 Measured emission spectra of N, plasma arc in the plenum
region.
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Fig.5 Measured vibrational and rotational emission spectra show-
ing N, 1- band system from N, plasma arc in the plenum region.
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Fig.6 Temperature versus discharge current (N," 1-),
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Fig.7 Vibrational temperature versus discharge current (N 2+).
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