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Fig. 1 Gas sampling probes designed in this study.
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Table 1 H,O, elementary reactions used in the
reaction code.

No Reaction B n Ta

1| O evara | THO0KA15 | 000 | 3847EH02
2 |Hp0-HOH | GE0RE| 500 | Sberieos
3 | HpoH-HOH | PO | 10 | 6517008
12| HO#H-H0, | E20E| G0 | 3507ivoq
13| HO,H-0H:OH | F500R1S | G0 | 2017k+o04
14| HO,+0H-1,0+0, | B90RTIY | 00 | 5715k104
4] 0;M=0:0:M | F900RIZ | 5% | §dbo0k.00
| HM-HHM | SEORNS | 060 | 6000E+00
6 | HA0M-OMOBM | 3960ETS | 00 | 1551:04
7| omem=0wM | FH0RTE | 00 | 6:600k+00
8 | m,0mM=:OHM | FE00EER | 530 | 6500200
9 | HO,M=0+:0HM | $3601%7 | 060 | 008100
10| HO;0M-0,0HM | FUE0EIE | G0 | 58438104
11| HO,M=+0,M | FE0E3 | G50 | 50308402
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Fig. 3 Quenching of chemical reactions in gas sampling
probes similated by a one-dimensional kinetic code.
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Fig.4 Flow field of sampled gas around 0.3 mm probe
oriffice caluculated by an unreactive CFD code.
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Fig.5 Gas sampling in the CHfueled ramjet engine
testing. Upper: a) Histories of mole fractions of O,
hydrocarbon, CO, CO2in the exhaust gas from the
nozzle,

Lower: b) Variations of combustion efficiency
and combustion temperature calculated from the

gas analysis.
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Fig.6 Comparison ofignition delay time of H» and CH-air
mixture,
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RJTF engine testing.

BEHEOA M, BBAaffEn Y EBICAWETA
EBL—27 (& 7o—TMNE)THD. JOL—FiET
VUVDANRYERIZEHTA SN REBICEEX
N, IOV Y AN TFRICEEIND. M8V VHER
TRIL—Z7RIVVHRRIE, EEMIN-ZEED
B 2600K D ) ANERICHEINDEOT, FIN—-RE
BEEEIL -5 OHRHAKICEIDEELTHS

HAERL—FBEO SN —ZEBIX, TV 00F
WIZE DT 513 XD IE X 100mm, FiE300mm, &
X300 0EHEBRELE. FOLBERL—-Z7ERDN
AR EE (B 12mm, 860mm, £ 268mm) 2'®
5. NEICITERES 5 0.874, HiJ1 100W (% RV

318N-m) DACH—RE—F ZIUAL, Bk 1/1.4

GAOLN"1il; V./ L3

77
7/

0.

DEEELEy F2mmDAR—IVRALILD, BEEZHE
T5, BEAKZITLET, EBEAARF 7O F
—FREVL—IRBE SN ZEBNOEEHET
EBENoTNS, BEEEIL 10mm/s, BABE &I
300mm TH D.

BLHEHCEHLEDI, /IEETO RS N—2
HEEBEOFHBENS bOIN—ABEBERETSHZ
ETHB. BEHEZEMNTIE, BES LEICIEDR
ROETH. BHEEO—BIEARE ) ANVNS0ES
2600K-FHES0kPa @RI I N, T U REERICIT
FORBEHAEZNID., FL—2M 58K L ZmHEK
T, BEHEARERE T o THEOT—F2EE
T BT EBEEOEWEAKY, U THBITHELT

13 M8 DEHE & 3000K I T 2 RN BETH 5. HHE
FEDB B0 & 3 A CIRRRLRIC Rz,

FT, BEOBEHIIELE, ImmBAEOESmm O
SUSHiZ 4%, XANWFRREAEDEE 2EOEFH
A54 RT, BEE LEEE- 7=, BEOSBHICHEN,, B
HRCIEBEHRA ST RAEHEL, U5 TERA I+
RBELZSTHL LD UE. IS5 ICEBHBENIICIEE
KETE—YEREL, NHBICEREHKLT, L
DHEZEDDIEIED, BHASERITZADEAR
HitgTaL5ICLk.

H8ICHABREBIZLZE M—EllE &N AEBD
= U ARERE Iy P 1 F Y RN ORERE
AT BRCERAEIAF Y I T12F Yy o RIVGOE
P—EZRETS. BIELZEXREMERSEL (K
100kPa) O T, ZOEERMIZ1IF v RN EEZD 028
ELTW3.

BREFESVIIZEZERT, SV2ENX—EBR, SV3iZ
N—PEERZEVOEA 53 5H (BREF) T, @88/ —
PRIIZENRS>TNS, BUISV2AHEOIRET, EHAF
PFEHMTCEN—ESHEZHETS. TNETE

This document is provided by JAXA.



B73E BRI SRR E 47

pre. scanner

02, x 12
sV
vacuum

on ] off

1.0
sv purge s,
§ off on § §
1.4
sv s
° sample off é on §

pre. scanner piston VR
0.3% x tip ES ;glf%
/T)(_\_il 1 L | M~ 1 <
1.5% x 2m sampling bottle(157) | &
tubing sv, %
x 12¢h 5% fgf

Fig.8 Sequence of gas sampling and pitot pressure

measurements in the RJTF engine testing.
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Fig.9 The gas sampling probe rake used in the E2 engine

without the swept-back angle in the combustor.
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Aerodynamic Force Extraction from Hypersonic Shock Tunnel Measurement Using the
Oscillation Identification Technique

WATARI Minoru

Wind Tunnel Technology Center, Japan Aerospace Exploration Agency, Chofu,
Tokyo 182-8522 JAPAN

Abstract

In a hypersonic shock tunnel, it is essential to extract aerodynamic force from oscillation-contami-

nated measurement. This paper proposes an oscillation identification technique method. The method

identifies aerodynamic force by the parameter-matching technique. Verification test, applying this

method to HB2 standard model, was satisfactory with completely consistent results.

Keywords : Shock Tunnel, Force measurement, Model oscillation, Identification
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