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Aerodynamic heating experiment on a HOPE-X model in the
high enthalpy shock tunnel
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Abstract
herodvnamic heating experiment on & HOPE-X reentry wvehicle model I’l;I.E carried
out in the free piston shock tunnel HIEST at National Aercapace Laboratory
Kakuda Research Center. Seventy coaxial thermocouples were instrumented on
the windward of the model, which is 140 scale of the actual wehicle. Flow
condition was varied with different diameter nozzle throats under same free
piston driver condition. Messured heat flux distribution around the model under
the condition was reported. Heat flux fluctuation on the leading edge of the
model was also mentioned.
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| Stagnation 57.00% 14%)
| Pressure(Mpa)
Enthalpy (M kg) 10.5( £ 3.0%)
Shock speedim/s) B216(E2.0%)
MNozzle Throat | 24 30 a0
diameter(mm)
Expansion ratio 2500 | 1800 | 576
{Nozzle exit dia.
=1200mm}
Flow velocity({m.g) 4360 | 4425 | 4250
Mach Number 851 |B66 | 7.13
407 |52l 11.0
| Mum 1

Density(x10°kgim®) | 252 [ 3.70 | 10.04
Pitot pressure(kPa) | 48.7 | 734 | 192

Heat Aux(MWim2) | 111 | 129 | 169
{nn permanant
probe hemisphere r
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