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WHY?

New Demand
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ECHO will include all types of known 
and planned vehicles and operation

Enabling near term and future operations in a safe and orderly manner 
including safe and efficient interaction with Air Traffic Management 

and Space Traffic management
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Research analysis Demand analysis Concept of Operations 



Main categories of aerospace systems 

Huge ranges of:
• flight speeds
• flight durations
• maneuverabilities
• atmospheric environment
• traffic conditions

European Concept for Higher airspace Operations 4

[velocity, altitude] log diagram
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MAIN CATEGORIES OF AEROSPACE SYSTEMS REPRESENTED ON A [VELOCITY, ALTITUDE] DIAGRAM (LOG. B-10)
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 The ICAO contracting States recognize that every State has complete and exclusive sovereignty over the airspace above its territory. (Chicago Conv., Art.1)
 In international and customary law, there is an absence of delimitation between the sovereign airspace and outer space.
A: 155 km = Lowest stable circular Earth orbit. V=7,81 km/s (28110 km/h). Ee = 32 MJ/kg. Atmospheric re-entry after a few 90min orbits (~few hours).
B: 50 km = Max theoretical buoyancy altitude (stratospheric balloons).
C: Embedded energy threshold (Ee ~ 1100  kJ/kg) beyond which a thermal protection system (TPS) is usually needed to survive re-entry heating.
D: FL660 = UTA ceiling (Upper Traffic Area), FL195-FL660= Class-C (Controlled airspace), UIR above until UNL (unlimited)= Class-G airspace
E: Dragon capsule trajectory to the ISS (e.g. CRS-18, 25/7/2019, Falcon F9-B5, SpaceX). Max-Q (aerodyn. press.) =          , MECO (main eng. cut-off) = 
F: Reentry, descent & landing of the SpaceShuttle STS (32 MJ/kg). Ionisation (Blackout) during 13min, between ~80 & 50km altitude (max 1477 °C).
G: GTO: Geost. Transfer Orbit, Apogee (35786 km, 1,64km/s)/Perigee (630km, 9,88km/s), Embedded energy=54450 kJ/kg, δV (GTO-GEO)=+1,43km/s
H: Average duration for a non-propelled space object in a circular orbit to fall back to Earth (hyp. Solar radio flux F10~150, m/A~100 kg/m2).
→ I: Circular orbital speed at 160km altitude = 7,81 km/s = 28 000 km/h. → L: Escape velocity at 100km = 11,27 km/s (40 557 km/h)
O: enveloppe of the Earth’s circular orbits.  /  T: telecommunication blackout due to re-entry ionisation.

Military aircraft:                              Civil aircraft: Other aerospace systems: Space objects: 

Ee = Embedded energy (Joule/kg), Orbital Ee ≥ 32 MJ/kg. Po = 1 atmosphere = 1013 hPa (sea level pressure)
AMSL: Altitude (Above Mean Sea Level) / BFR: Big Falcon Rocket or ‘Starship’ (SpaceX) / SBT: Subsonic Transport / ULA: Ultra Light Aircraft
FH: FalconHeavy central booster (FH-B5, Arabsat-6A, 11 April 2019, SpaceX), Landing on drone-ship at 1000km from KSC in 10min (av.~6000km/h)
FXX: Falcon XX (Suborbital P2P, Dassault Aviation)/ VSH: Véh. Suborbital Habité (Dassault Aviation)/ ICBM: Intercontinental Ballistic Missile (~ 7km/s)
GEO: Geostationnary Orbit (3,07km/s) / LEO: Low Earth Orbit (between 155km [7,8 km/s] and 2000km [6,9km/s]) / MEO: Medium Earth Orbit
HAPS: High Altitude Platforms, stratospheric aircraft (18 to ~30 km) – telecommunications (e.g. Internet), surveillance
HST: Hypersonic transport  /  ISS: International Space Station  /  P2P: suborbital point-to-point transport (up to ‘near-orbital’ ~7,5km/sec)
SR71: hypersonic aircraft Lockheed ‘Blackbird’, 33m, 66t, record 25,9km at Mach 3,2 (27/7/1976), heating.150°C (canopy) up to 560°C (nozzle)
SP: AIRBUS SpacePlane / SS2: SpaceShipTwo (Virgin Galactic, 5th flight on 22 Feb.2019) / SST: Supersonic Transport / STS: Space Transportation System.
SD: NASA Stardust capsule, fastest man-made object to re-enter Earth’s atmosphere 12,4 km/s at 135km altitude).

HAPS & Stratospheric systems
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Higher Airspace users

Intercontinental ballistic missile

A to B suborbital      or  Boost-glide hypersonic weapon 

High Altitude Platform Systems (HAPS)

A to A suborbital From orbit reentry

civil new types of 
applications in the higher 

airspace before 2035
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A

B

Hypersonic air-breathing cruise aircraft

civil new types of 
applications after 2035

Hypersonic air-breathing spaceplane

Aero launching to orbit 

military types of 
applications

Air-launched hypersonic air-breathing cruise missile

A to A suborbital From orbit reentry

A to B suborbital   Boost-glide hypersonic weapon 

Hypersonic air-breathing cruise aircraft
Hypersonic air-breathing spaceplane

Air-launched hypersonic air-breathing cruise missile



Flight domains physical limits
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Aero-launching 
to orbit
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New entrants in ATM

Aerobic 
Corridor
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flight domain limits 

for each type of 
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Aero-launching 
to orbit
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how far and how quick ?

Aerobic 
Corridor
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will translate 
new needs in 
ConOps and 

Rules



ECHO Organisation
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• EUROCONTROL

• DLR

• DASSAULT AVIATION SA

• THALES ALENIA SPACE SAS

• ONERA

• ENAV

• ENAC (Italy)

• CIRA

• DSNA

• ENAC (France)

• Airbus Operations SL



This project has received funding from the SESAR Joint 
Undertaking under the European Union's Horizon 2020 
research and innovation programme under grant 
agreement No 890417

Thank You

www.higherairspace.eu

www.eurocontrol.int/project/european-
concept-higher-airspace-operation
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http://www.higherairspace.eu/
http://www.eurocontrol.int/project/european-concept-higher-airspace-operation
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