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Facilities of the GPS lab:

- High enthalpy supersonic/hypersonic tunnel
( simulation of high speed flight conditions )

- Gasdynamic accelerators
( acceleration of projectiles and micrometric dust to hypervelocity )

- Micrometric particles low-speed launcher
( controlled deposition of micrometric particles on surfaces )

- Electrostatic removal of micro-particles from surfaces
( evaluation of micro-particles adhesion forces )
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Hypersonic test facilities: velocity vs. test time map

(from “Advanced Hypersonic Test Facilities”, Progress in Astronautics and Aeronautics, Vol. 198, 2002)
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Fig. 3 Facilities for simulating hypersonic flow.
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SPECIFIC IMPULSE vs FLIGHT MACH NUMBER
(Wikipedia: Specific impulse)

Propulsion Performance
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RAMJET vs SCRAMJET setup

(Heiser and Ptatt, “Hypersonic airbreathing propulsion™)

HYPERSONIC AIRBREATHING ENGINE PERFORMANCE
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Fig. 4.1 Airbreathing engine reference station numbers and re-
lated terminology.
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Model geometry and monitoring setup
(JPP, 2012)

4 Stagnation temperature probe o Static (freestream) pressure probe o Secondary fuel injection
e Static (wall) pressure taps = Pitot pressure probes locations

F1 F2a F2b F2c Bottom wall
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Measured/computed quantities

Uninstalled thrust

Combustion efficiency

Wall heat flow Q,= ;_%:of wi4;  being g, =5r0",(h,-h,)
Thrust increment (momentum) AF =F,—F,,

Thrust increment (load cell) AFp =F¢; —Fe

2F,,

S S
PpVs Ao

Drag coefficient Cp=
Specific impulse

Specific thrust
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Results: uninstalled thrust (M=4.5)
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Results: powers, combustion efficiency (M=4.5)

Setup 02 (T15)]
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Results: specific impulse, specific thrust (M=4.5)

Setup 02 (T15)
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Results: summary of time averaged data (M=4.5)
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