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Design Features of a Large High Enthalpy Shock Tunnel, the HIEST
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Fig.2 Free piston shock tunnel
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Fig.3 Soft-landing conditions for 100% He driver

17m 11.4m

Specifications:

Compression tube  42m @ 600

Shock tube 17m @ 180

Pistons 300 ~ 560 kg 3pistons

Nozzles @ 700 Maché ~ 8
@ 1200 Mach8 ~ 10

Stagnation enthalpy ~ 25MIikg

Stagnation pressure ~ 150MPa

Test flow duration 2msec or more

General requirements of HOPE tests:

Model size 500mm length X 300mm width
Angle of attack ~45°

Velocity 4 ~ Tkm/sec

pX L 10"~ 10 "kg/udt

(Binary scaling parameter)

Test flow duration 2msec or more

Fig.4 HIEST characteristics and dimension
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Compression Tubae Shock Tube
e A | ] I dva

Secondary Reservoir

| IS VNN SRR S U SUVHS W S A
0 S 10m
Compression length 16 m
tube
diameter 2l cm
Shock tube length 6.5m
diameter 72 mm
Nozzle throat 10 and 18 mm
exit 390 mm
12" conical
Piston weight 15 to 26 kg

Fig.9 Pilot free piston shock tunnel HEK

Table 1. HEK test results

Ttem

Major results

Reference

1. Tuned operation

2. Launch tube
3. Piston damper

4. ST liner

5. Nozzle throat geometry

[0,

. Nozzle throat material
7. Force measurement

+Tuned operation analysis verified.
*Piston motion measurement.
*Workable configuration developed.
*Polyurethane material.

*Bonded segments.

*Cr-Zr-Cu material.

*Metallic seal configuration.
+Simple throat configuration.

*Diaphragm at downstream of throat.

*Cr-Zr-Cu.
*New compensation method.
*Development of balance.
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