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B
In the present paper, results of force and heat flux measurement tests conducted in the JAXA 1.27 m Hypersonic
Wind Tunnel (HWT) using the HB-2 standard model are presented. The tests were conducted at a nominal
Mach number of 10, a stagnation enthalpy of 1 MJ/kg, and stagnation pressures from 1 to 6 MPa. Both for the
force and heat tests, good data repeatability was confirmed. The heat transfer coefficient obtained from the IR
thermography agreed well with the one from the thermocouple measurement. On the other hand, a conventional
uncertainty estimation method which estimates the bias and random error components was applied to the force
test data, whereas Monte Carlo approach was utilized to numerically estimate the uncertainty in the data
reduction process of the heat flux data. The present experiment was conducted as a series of comparison test
campaign between two hypersonic facilities in JAXA. The present test data is also expected to serve as a set of

database for the validation of hypersonic computational fluid dynamics (CFD) codes.
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Fig. 1. JAXA 1.27 m Hypersonic Wind Tunnel
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Fig. 2: HB-2 standard model

BTSRRI T 5

3. B
3-1 FABRAET

AMISEA T, CFD BT o%s &, HMRRD
BHES L DB LB AHEEE (BREREREZoM) %
TIPS 5 £ ) BRIT, REBRHEMAEIREAT
% HB-2 B R A & L7z, HB-2 ##1E 1950-60 4
fIZB1T 5 AGARD 3 X U STA(Supersonic Tunnel
Association) DHEEEDO—TRE L TRES /N
AT 49 7 AKOBEERTSH Y | R-H#-HRE-7 1
Tofiahe LTHIMICRETE D RIRE o T
o [2]

L NERBEIIE 25 L ART, BRIL12.675
kg(RMZ <), 28 490mm, FAEEEE 100mm T
Hbo BENEIZIZ6 THRFSAFEESRTHY, K
LR ORI AIE T 50 72— AR I
Kulitet %% LT 2H3EL, N—AEHEEHL
THim#RBET B Ta L) C L7,

IR e AL, JR i E ot R ZE A £ X

T A HIRE SRR (HIEST) L O£HE-THD,
FERI A IR L R L Th b, BAIFRMEIZITE 28
8 (g 21 g, 7 LT EE AR T ) oz T A -
AYRARY 25 BIEHEERS (PME 1.5 mm) AT &
T, BRI SRR & B A it
& O OB HENE OHLEIC £ 2 BB FEEN: % HER
THLEVWHHMTIZ O ANV E/MH L. & 61205
R A3 FAMBEOHM &S e L, [MdhsEsd
DT —F 2RI A A 712 L 2SR 505
AR ERBOE SR LB TES L) IC L,

3-2 B GM

DRER, #AUBRI R AR ) Py = 1,2.5,4,6
MPa DEFEHFICOWTHBEER L7z, WA ¥
WEFWTROFEGTH | MI/kgBETH DL, M
BRI DWT —10 ~ 32 deg DHFIPHN, HAERIC
2WTIZ 0B LY 15 deg @ 2 FBHIZOWTTF— 7 ¢
WiE sz, DRBICBWTIE, KRR MR
PHUAHEALY 25 LTAY 4 —FRTorz, T2
T ORBAUEZOEMNT) ¥ =+ 5 v & DRER,
AslrEnen s HooFEMK L., MEMMFEIZLDE
RRELEEMTELL I

3-3 7y BT

DVRERE 6 T RMOW N 58 ET B IE % M
TIELEOAEI T NERM L7z, BERKT ~ICE
WTHSE SR AES BB X CREREIC
JotRonl-v oo, 1Ry bo¥—
BfRLB & UNSCHK 3 12 & B EE TR EMIER % v
T, RiiErelEdsticihkposhs,

EEEE R AL LT, FSEEICE LT
REREORHEED 6 1 RTsnE e E L, T
WHhNEZ S A% % Cook & Felderman D TiEIZ X » T
SIS 50 (4], [5] FAMED A T & FWTTETIE, 8
EEREZE2REL, 7 ATDEL 7L — 2PGHE
A& 2 XV OhN R T DR S IR AR %
S L. Jones & Hunt {# [6] 12 & O hi#E % k72,

This document is provided by JAXA.



20 FEHRZENT P B R R JAXA-SP-05-016

4. ARED S FEAT

TEE, BREBRINFNII DV TAED ST %
EW L7, AREEICOWTIE, BELREVRELBA
MELIIAEILT, KE. 72 BB/ B0 & HE
MEE & LSRR L. AR TSEA (root sum square) THE
Bybbwd), LHTBLIU8OHA NI 4 LIHER
L7zdbDEoTwnh, —HARERIZOWTIE, 77—
FEHTIRICA L =Y 7, RS, RETHEO
HEA V- a rBEFENL DIl FESEEDY
FHEOBERIIRETH 5, £ TEHEIL, 1 RTLEE
EHRRNOBREE»HLESNIIRERE L LT W
T opE, ENDHELNLIMBAED BT
BOEEE RIS RO 2E 7 A VaFET, R
BRSO T 5 MBS OEAREE & BUERYIZRE
il 720 AW SHITFMEDOFTEMIZ oW TIESCRN 1
ABHROZ L,

rS,

t~h3>%%ﬁ B2 5Bb 0% L9127~
5 AR RIT TS 5o NHED ST TR 5 Ak
ﬁéﬁ%ﬁgs(amﬁﬁf%?o%~?z%ﬂé

T&h, Oy, Cp [T AR EDIRIE Cap LI
B THT/AN S v, Figure 3 (b) 12 CHL2 12 5
AEDC =% 24T 7y F LTWAD, KRB
F— & b B —F LT\, Table 1 12 AE
731 MPa D&MFICBIT 5, D ST CRME S L
FABIREAEDFENELEF 5RO E— b7 U bES
N7-FEHE & OB AR, 3 BT S FElED

Table 1: Comparison of predicted/experimentally-
evaluated precision limits (Py = 1 MPa, a = 15 deg)
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5 repeat runs

Estimated from
uncertainty analysis
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Fig. 3: Three-component aerodynamic force coeffi-
cient versus angle of attack (P = 6 MPa)
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Fig. 4: Repeatability of the heat transfer coefficients
(Py = 2.5 MPa, o = 0 degrees)
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Fig. 5: Random error (precision limit) distribution
obtained from the five repeat runs (P = 2.5 MPa)
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Fig. 6: Estimated heat flux errors versus the heat
flux level
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Fig. 7: Estimated heat flux errors versus the heat
flux level
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