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Experimental Vehicle

<Inflatable torus frame>
Made of Silicon rubber sheet and ZYLON textile
Torus tube diameter : 10cm, Tours outer diameter : 120cm, Mass : 2kg

Aeroshell was packed around
the cuboidal body

Aeroshell Cover

N

<Capsule (Main body)>
Hemispherical head and cuboidal body.

<Thin membrane flare>
Made of ZYLON textile.
Flare angle : 70 deg,
outer diameter 100cm,
Mass : 0.7kg

Diameter :228mm, Length : 540mm, Mass :13kg
All of the electrical device and gas injection system
are installed

O 1: Schematic view of SMAAC.
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O 2: Trajectory profile of SMAAC mission.
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O 3: SMAAC configuration.
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0 4: Positions of thermocouples on membrane

aeroshell.
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O 1: Physical properties of membrane (ZYLON)

Thickness at thermocouples (1), mm | 0.89
Density (p), kg/m? 900

Specific heat (C}), J/kg.K 1000
Emissivity (¢) 0.9
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(a) Laminar case (b) Turbulent case

O 5: Distribution of temperature and stream traces
around SMAAC at altitude of 58 km.

o0 siiboooooooooooooooog
uboooooobooboebnoooooOobDOn
goboboooooooobooooooboobbooooon
oobooobooooooboooboooooooonoo
gboooooooooboooooooboooboboo

gbobooobooboboobooboobboon
obobooooooobooooboboboboooboo
oboboooooooobooboboboboobooo
gboobooboobooobogboobobaan
gbooobgooogn

20000 I I I

CHF(Laminar)
CHF(Turbulent-SST)

17500

&
8

\

N

]\l J/\

EEE iR Al
/ T \

R
8

|

OUHHlbOHHZ

y, mm

O 6: Comparison of radial profiles of convective
heat fluxes on SMAAC surface between laminar and

turbulent cases at altitude of 58 km.
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O 7: Histories of measured and predicted tempera-
tures and heat flux at TC3 position (0 = 143 mm).
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O 8: Histories of measured and predicted tempera-

tures and heat flux at TC6 position (r = 203 mm).
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(a) Laminar case (b) Turbulent case
O 9: Histories of measured and predicted tempera-
tures and heat flux at TC1, TC2, and TC5 positions
(r = 264 mm).
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O 10: Histories of measured and predicted tem-
peratures and heat flux at TC8 position (r = 353

mm).
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O 11: Histories of measured and predicted tem-
peratures and heat flux at TC7 position (r = 443

mm).
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