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Abstract

In order to offer the detailed information about test flows in a 110-kW inductively-coupled-plasma heater at
Aerospace Research Center of Japan Aerospace Exploration Agency, radiation spectroscopy associated with
the line-by-line spectrum analysis was conducted. Radial distributions of the temperature and the species
concentration were obtained in the test section by the numerical spectrum fitting procedure in a wide range of
the input electric power with air and nitrogen as the working gas. Contributions of emission from impurities
were incorporated into numerical spectra, from which radial distribution of impurities was determined as well.
In an attempt to eliminate such impurities from the nitrogen test flow, ambient gas in the test chamber was
replaced with the nitrogen gas before ignition of the heater. As a result, considerable reduction of NO and O
was accomplished.

1 FL&Ic Table 1 : Tested flow conditions.
KGR ER D2 DRKZEA T O—T 7% #  Gasspecies flow rate Power Pressure
E DOMHEEHEA 721775 5 FRIADEN S A7 L\ (ther- (g/s) (kW) (kPa)
mal protection system; TPS) OBIFEICBV T, BT 1 Simulated air 2.0 70.0 10
v ZVERIAZ Wz TPS MR (BR T AT L) D 2 Simulated air 2.0 90.0 10
AERDAEHTH 5. TPS W RISTED T > 2V B 3 Simulated air 2.0 110.0 10
T S LT, KiRD B DOEMREIC X B BTN 4 Nitrogen 2.0 70.0 10
A, FREEL T2 T ORMmMEAS S (AUGPERASS) 12X 5 5 Nitrogen 2.0 90.0 10
IR JOSTETE MRS & BEfMZ D& DL RISIC K B 6  Nitrogen 2.0 110.0 10

(2l - PRI B > T TPS OMERER EHIC T

T B F2 I, ATINC ABREUROFEAI YRR A2 N ‘ ‘
FTHY, THICE EDNTER L OMEMETZZ1E L tz2X% 8‘8 i [1], L > 2V ERE DR BN 7R SR
FAREITEARNT TS T LT, MBEROIE LUgkliy  WET R T LEHHEL T8 ERIICE, S N&T
MDTHEEL 5%, £Te, TD& S L CIEREE Tl EN T E 7 — 27 JaH O SURHE DA T A TN
PIREL RS, 2 OIMEE L CRGTREICO TPS # C = 7oA BUIOBIRIES 05, KTEIC 7= 7 RIAO
BN TR S EHEE CRRE L 75 5. HWETITIHE N WD, 2 TAMETE, £9
U LA SEIRTIE, 7 — 7 Ao m s w7 & AT LEIRINA 5 75 B8 INEA 75 X< (inductively-
TPS DILAMRER TS 2 2RI BT, 3B coupled plasma; ICP) BRI DUV TR EIE XHUE
HOMBAIERICHEN TS LEEVMS, Ficy 200 TPS BB = ARz
TFOMBILE D HIRIE LA LBERTV R, TS,
Bt TEMROFHIHEITCIE, SRT Y 2V B LA 2 HBRAE
IRIARIC T B TES Dt WAL BET ABieis JAXA BARRARO 110-W # 1CP
Ei“‘f PEEL TSI LT DR E ST, MR g5 2] oot kM 2170, 1—F—IitL
SECOLRE T PHELILITEG. ©DC LI KR 01z fetity s stsaific DU OB IRGES 3.
B ST DAY, TPS MERHDID st Tuble 1 10RT. © 2T Pressure L1358
PiEEo ERERS TG, HTORMLLTHS. A 1CP M/ 2L EH LT
COXSBHARZT JAXA BAIEAMCTE, 1554 e o EaiTH 5 C LIchEE N
& EHEDOTHFBIED TPS AETIRRRERINT 5 30 [0p b — 22k 75 mm OIEEEH L. 3
CERAMELT, X TPS MIBFTEAIOUL 5> gyar)uic 178 MHz Of AT ZAIT 5
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Fig. 1. Schematic view of experimental setup.
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Fig. 2 . Overall spectra of emission intensity obtained in a) simulated air and b) nitrogen test flows.
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Fig. 3. Comparison between numerical and calculated emission intensity at the center of a) simulated air and
b) nitrogen test flow at 90 kW. Estimated temperature is a) 5,600 4+ 100 K and b) 5,800 + 100 K, respectively.
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Fig. 4: Radial distribution of temperature and gas
enthalpy in a) simulated air and b) nitrogen test flows.
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Fig. 5 Radial distribution of chemical components
including impurities in nitrogen test flow at 90 kW
(without replacement of ambient gas by nitrogen).
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