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Abstract

Recently, sample return missions attract attention around the world. In these missions, space vehicles receive
extreme heat road when they re-enter the atmosphere. The ablation method is effective to protect space vehicles from
aerothermal heating. The ablator used in this method has been tested by an arc-heated wind tunnel. However, the
plasma flow generated by an arc-heated wind tunnel is known to be in thermal and chemical nonequilibrium states.
Moreover, it becomes more complicated with ablation. The purpose of this research is to investigate characteristics
of arc heated plasma flow with graphite ablation in the ISAS arc-heated wind tunnel. To do this, spatial distribution
and time change of radiations in front of a test model surface are measured using a multipoint spectroscopic
measurement system. In addition, the rotational and vibrational temperatures are estimated by the spectrum fitting
method to the measured spectra of CN violet (Av = 0) in the shock layer. The strong spectra related to carbon such
as CN violet and CI are observed near the test model surface after 4 seconds. It is found from the result that carbons
come out from the test model surface and react with nitrogen in the test gas. The result of temperature evaluation of
CN violet shows that the rotational and vibrational temperatures are estimated to be about 5400K and 7400K after 4
seconds.
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Fig. 1 Schematic of ablation
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Fig. 2 IMW arc-heated wind tunnel (ISAS)

REMFRRET 5 2 &N TE L. KT — 7 INEAEIR X,
T & 72 DBV, RBRE, K OZ O HHE
& U TEDMAERE, 1FBh T Atk iE, ¥ APER
A, MEKERAE, FHERE > DR STV D 2.
MBEE X 7 A MRITHY, 9 80 DAL L
7o R=FVIROERIEFYDOT 4+ 27 )N B S
NTWD . INBEEE NI LI AEEY T AT —
JEMCE DY a— VI E 277 X< {L &+,
JANEEDZETHEMELSZ X LEE
WA S LM TH D . ABFFE CllEIRSME L L
T, U 450A, MEZNIE 0.5 MPa, & & &
18g/s, MR IARAZ N2 & L7z,

2.2 FEAIVRTL

IS AT L O & Fig3 ([Cord. HEIART S
WZHAE LT E AT O 5 X< 0% & AR
FHzxt L TEMN S S EZIT O 2o 1
FIZRE SN T LB ZFH L. AWF%ETH
W=y 2T KE L v A (F=300mm), K7 7 A
2R, 4y 6 #(MK-300, BUNKOUKEIKI), ICCD 5 # F
(DH334T, ANDOR), 5 A7 b v 7 PCIZ & » THEK
INTWD. Kt & BB E L 5B %2 068y
Itz 7 A NOEmIZM L X2 D THENR
L, ICCDHATIZE>T2RITDA A =TT —H
ELTHEGEEZIT . 77 AT TERDT 74
N 2mm IR THIZRSDTWA R RV T 7 A4 %
AW Z & T 7 JEKEHIN R TH S . FHALE
DFEMM % Figd 27, KT Ao ML v XF
TOEREE, ML > X0 E 7 7 A Nl £ To HEE
Z2:112F52LT, smm BB THBITZ 5L
Bl L7z, AR mITE %2 omm & L, W70
(2 4mm B8 T 24mm £ T, 7 S TOWRIT M D2
Mofizatll Lz, S5, MAEZ»LK TET
1 FORIRGE TR A ATV, RIS L & (R IRF IS B L 72,

&

I Bundle fiber
Convex Lens
Quartz Window

Shock wave

ICCD Camera

Spectrograph

DC Power Supply

_||—

€
= S
ozzle Model ./

Arc-heater
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Fig. 5 Graphite test model
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Table 1 Analysis condition

Short Long
wavelength wavelength
Chemical species CN, N2* N2, No*
Wavelength[nm] 375~395 600~790
Temperature[K] 2000~16000 3000~13000
Fitting point 621 635
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Fig. 6 Measured spectrum
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