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We are going to perform 3 experiments preceding to the development of
HOPE. We performed OREX taking the oppotunity of H-IF TF#1 on Feb. 4, 1994

We report a result of one of the main purpose of OREX ., aquisition of
fundamental data of aerothermat- and aerodynamics during reentry.

As to aerothermaldynamics , we evaluated comparison between wind tunnel

test data and values estimated from Fay&Riddell method before a flight

experiment . After that we estimated heating rate induced from flight
orbit using Fay&Riddei! method validated before . And we caliculeted
a temperature at the stagnation point using thermal-analysis model , then

we compared the value with flight data.

As to aeroddynamics , we compared flight pressure data with estimated

value,
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Table 1 Comparison of Material Property

Cataloge Value® [Measurement@|@ = @
Density o (g/cm?) 2.1 2.3 1. 095
Specific Heat Cp(cal/g+K) 0.3 0. 261 0.870
Thermal Conductivityk (cal/cemes+K 3.3x10°° 2.712x10°3 0.824
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Tabte 2. Measyurement of Heating Rate

Erectric Surface Temp. Heating Rate
Supply (V) !(average) ('C) (W/om?)
30 338.2 0.27
50 479, 3 1.88
115 721, 1 | 71.66

Table 3 Measurement of Temp.

ing Rate|0.27 (W/cm?) |{1.8B2(W/em?)|7.38(W/cm?)
poin

$1 3317 475. 3 ‘ 120. 1
$2 339. 6 480. 6 123. 2
#3 336. 8 478. 0 718. 9
$4 332.3 474. 5 719. 4
#5 321. 7 461, 2 700. 6
#6 325. 4 465. 9 708.90
$1 272.5 389.6 623.7
#8 12.17 106.7 173. 3
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Table 4. Thermal

Property

161

Representa|Density:Specific He|Termal Conductiv|Emiss
tive Temp. | (g/cem®) lat(cal/gC)lity(cal/emes+°C)|ivity
C/C composit RT 0.158% 0.2187
(longitudinal) 500 1.50 0.371 0.3645
1000 0. 434 0.3749
1500 0.544 0.4680 0. 84
C/C composit RT 0. 159 0.0486 -
(transverse) 500 1. 50 0. 371 0.0810
1000 0.434 0.0833
15090 0.544 0. 10490
Temp. sensor RT 13. 31 0. 0.0922 -
Adhesive RT 3.5 0. T?SB 0.00251 -
insulation 330 0. 74
470 - - - 0.73
700 0. 170
Table 5.Case ot Analysis
Intennded Surface|/Measured Surface|Thermal Contact Resis
case |Temp. (°C) Temp. (°C) tance {m%«¢hr+°C/kcal)
casel 300 340 0.0842
case? 500 481 0.0751
casel 700 723 0.0370
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Tabie 6. 1976 U.S.Standard Atmosphere Mode!

Time after Height |M number| Temp. Pressure Density
Litt 0fft(s) (km) (K) (Pa) (kg /m?)
7445. 875 70 23. 31 219.585(5. 221 8.283x10°°
7457, 875 65 20.98 233.2921.093x10"{1.632x10 *
T470. 675 60 17.84 247.02 |2.196x 10" 3.097x 10 ¢
7493. 875 51.1 11,10 270.65 [7.046x10"|9.069x 10"
7526. 615 40 4. 11 250.35 (2. 871 X 10214, 000x10"°°
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Fig. 6 The result of Thermal Analysis(Case 1,S.P.)
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Fig. 7 The result of Thermal Analysis (Case 2, 5. P.)
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Fig. 8 The result of Thermal Analysis{Case 3,5.P.)
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Fig. i1 The Result of Pressure Data (1km shift)
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