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Fig. 1 Schematic of the 20MW arc jet facility
performed by Palumbo.

Palumbo D FE85R T 5L & AL 72 EERAE & FHHEEO R —FiZ o0
T, W DICE > TITON R BATIFZERTIE, /) AVBER T
DOIEDOR 72 EOEEN D, L OREE BN S iz o
TN E W IGRANETHITWDEN, MR A =X
LT BT T2 5 TWR. RIFFETIE, (0 6O FLH T

VAT KR

MzEr Y U BT EAFIEE 1190088 fbid —AT

BIENOIRN BB D WD SN S, EIC, 20
HEMADIRR & A = AL EMAT L L E2HNET 5.

BIEFHE X
1 Wnig
Palumbo ®EBRIZHBITS ) A Aa— LD Fiid 250
BRI CHET . 12013/ AvAn— kb 2 XV
O ETOERS, 9 1 DEREBRIK & 2 ORIF OERE % &1
HOoThsd., =nEng ) AOVNED, REBRE & FES.

Tl TRERUL S XOVINES, BRBREE & IS, MhRFR 2 ot
NS- Bk o — FE W5 . ZET 2T N, O,
N2, Oz, NO, N7, O, N2*, 02", NOT, e ® 11 FiTH 5.
Palumbo DFEEBROFHER T Z121X Ar bEENTWAER, 4H
N ICE X CHE L, XA LI A BRI
FEEZROTTY, BB RIS 1T SLAUGEZ e,
REMEFERIT 2 YRS FE T ZE45 T & 0 3 L 7=, 2 ok
{BITIE 2 IRIEE MUSCL 0% Fv =, BRERE Y 3B fEE ©
1To 7. B2 IE Tt 5 L3 IR EE & [ml xR B 78 o,
IRENEEE & 57 BhAC IR 23 4 & KE L, Park @ 2 iREEET
WOz Tz,

2.2 RS

BRI A D HE SR E 1L SPRADIANM & F VN C 2
MOLLO T, JEH bR b Clagtgs 5 RS E TRz,
7 — 7 b — X EE OEFE L 2 XV FRE E, 3 X OWRER
R & ERGRR B2 o TSRS R E RO TRD . 15
DIV HEE IR & R R & LRI W CHESY L TR R &
K, FOFRWME R -E T X — RO AERE
WINZ 5 Z & TG CRRGEOH » 7 ) v T & {ToT-. |
I £ %513 line-by-line 1k TR 7=, (LM o b IR BE 1T
Boltzmann F# 54 IRt D & L, BEICIZ 2 BETT V2 H
AYN

2.
2.

3. VRINEEELHER
3.1 EHEEH

J ZAVNIEROF R T2 X 2 12T, BT R80T 201x41
RTHY, BEmE BN 25 Th s, MATERIT
ANAr— hER LTS, WASFMBITIE, BH D OEITH
JETRIAE SN ) A 2a— MEOEZ WD, R
LIRS A F LR, T3l — [mEsE R, TvidiEE —
BAEIRECH . FHEERIXR oA oS IS C,
B ET S, 2 VALY S TR TOEL L5729
(2, BB ZvHofi@E Lk v b FiiciEERE2#RE LT
W5, AJUVBEIT 500K OSREET, JERBME S LTS,

Outflow

1

Axial distance[m]

Fig. 2 Mesh in the nozzle region.
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Fig. 3 Computed axial profiles of temperatures
and mole fractions in nozzle region.
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Fig. 4 Computed radial profiles of temperature at
0.3m downstream from nozzle exit.

Table 1 Nozzle inlet condition and outflow results.

Flow variables Nozzle throat Nozzle exit
Density [kg/mq] 1.34x102 7.71x10°
Velocity [m/s] 2115 4679
T[K] 6765 600
Tv [K] 6765 3827
Mole fraction
N 477X10°1 4,08xX10 1
0 2.16x10 ! 2.28x10°1!
N2 3.05x10 1 3.64x101
02 1.54x10° 9.02X10°7
NO 1.40%x10 3 1.71x10°*
N* 1.20%x 104 6.00X10°°
o 5.25X10°5 3.05X10°°
N2* 1.42%<10 4 0
(o7) 9.39Xx10 8 0
NO* 2.24X107* 0
e 4.19X10 4 9.05Xx107°
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Fig. 5 Mesh around the test model.
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Fig. 6 Temperature contours around the test model.
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Fig. 7 Computed test region profiles of temperature and
radiation.
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Fig. 8 Temperature contours around the test model
under the condition of faster free stream velocity.
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Fig. 9 Computed test region profiles of temperature and
radiation under the condition of faster free stream
velocity.
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Table 2 Comparison of nozzle outflow

Flow variables Original(NS) Euler

Density [kg/m®] 7.71x10° 4.26x10°°

Velocity [m/s] 4679 4706
T[K] 600 432
Tv [K] 3827 3845
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Fig. 10 Comparison of test region profiles of temperature
account for upstream radiation or not.
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Fig. 11 Spectrum of arc heater radiation intensity and

absorption rate along the nozzle axis.
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Fig. 12  Spectrum of arc heater radiation intensity

and absorption rate along the stagnation stream line
at test region.
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Fig. 13 Spectrum of absorption coefficient for each species at
highest Tv point along the stagnation flow line.
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