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Spectral measurements of the arc heated nitrogen flow at upstream of the sonic throat
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Kazutaka KITAGAWAY, Yoshinori MIYAGAWATY, Norihiko YOSHIKAWAT,
Michiru YASUHARAY, Motoharu MOURI#tft

Abstract: Flow near the sonic throat is spectroscopically measured to obtain the vibrational and rotational temperature in arc heated
flow of pure Nitrogen. Arc heater experiments were conducted by using the Huels type arc heater. The B22u+-X22g+ transition of
Av=0 of the N," molecule, is referred in the region of 383 to 392 nm of the N,* 1st negative band system, and the C3].'Iu—C3Hg transi-
tion of Av=1 of the N, molecule, is referred in the region of 309 to 316 nm of the N, 2nd positive band system. Spectra profiles in
arc heated flow are obtained to estimate the vibrational temperature from the both bands at upstream of the nearly sonic throat. The
vibrational temperatures Ty are estimated to be about 2900~3200K from average inclination line close to (0,0)-(2,2) from the N, (1st
neg.), and about 3600~4300K from inclination line close to (1,0)-(4,3) from the N,(2nd pos.). The average rotational temperatures
in an arc heated flow are obtained from the N,*(1st neg.) bands, (0,0) and (1,1) of Au=0, and from the N,(2nd pos.) bands, (1,0)
and (2,1) of Au=1. The rotational temperatures 7, are estimated to be about 1600~1800K from 2<J’<26, and about 5900~7400K

from 6<J°<42 of the rotational quantum number. While the 1D stagnation temperature T, of the arc heated N, estimated by using 1D

nozzle flow calculation, is about 2300~2500K.
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Experimental Condition

Working Gas:Pure Nitrogen
Discharge Current:100A
Discharge Voltage:120V
Stagnation Pressure:0.1213MPa
Mass Flow Rate:0.34g/s
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