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A new generation of inflatable Entry, Descent and Landing System (EDLS) for Mars has been developed. It is used in both the
initial atmospheric entry and atmospheric descent before the semi-hard impact of the penetrator into Martian surface. The
EDLS applicability to Earth’s atmosphere is studied by the EU/RITD project. It focuses on the analysis and tests of the tran-
sonic behaviour of this compact and light weight payload entry system under Earth re-entry conditions.

DLS for Earth

The dynamical stability of the craft is analysed, concentrating on the most critical part of the atmospheric re-entry,
the transonic phase. In Martian atmosphere the MetNet vehicle stability during the transonic phase is understood.
However, in the more dense Earth’s atmosphere, the transonic phase is shorter and turbulence more violent. There-
fore, the EDLS has to be sufficiently dynamically stable to overcome the forces tending to deflect the craft from its
nominal trajectory and attitude. The preliminary design of the EDLS for Earth will be commenced once the scaling
of the re-entry system and the dynamical stability analysis have been performed. The RITD-project concentrates on
- the current MetNet-type (i.e. Mini-1 category) of landers, and on requirements posed by other types Earth re-entry
M (kg): 25 concepts (figure 1).

2 Wind Tunnel Tests

The aim of the wind tunnel test was an experimental determination of the Mini-1 -lander damping factors in the Earth
atmosphere and recalculation of the results for the case of the vehicle’s descent in the Martian atmosphere.

Mini-1 wind tunnel tests were performed by the method of oscillation process analysis
at air flow of the model fixed to the holder through a free-oscillation mechanism (FOM).
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e e o \ - r The program of the performed wind tunnel tests and realized parameters of the flow at

chosen wind tunnels are shown in Table 2. Figure 2 shows the Mini-1 EDLS wind tun-
nel mock-up model that is in scale of 1:15. The mock-up model is manufactured in a
single copy and it was tested at all the values of Mach numbers, provided in Table 2.

At the wind tunnel tests (see figure 3), the FOM was adjusted in such a way that the

. _ _ Figure 2: Wind tunnel test mock-up. Picture: FMI.
model became free depending on the expected character of oscillations at zero angle of
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Sample return mission - Flight quality of inflatable technolog with factors: M_=1.25 andAH= 0 deg. Graphs: Lavochkin.

Technology demonstration - Safety of science devices Within the range of Mach numbers M_=0.85 - 0.95 and angles

Science mission - Safety of landing (accuracy)

Planetary exploration _ Aerodynamics of attacks A = 5" — 10" the damping of oscillations was observed. In this case, the aerodynamic
Rk e factor of damping moment varied within the limits -0.07 to -0.12 (C__ < 0) and the lander was

Sample return mission
(VLB ESEE Down-mass mission - Safety of landing (accuracy) Stable.
Space laboratory mission - Aerodynamics

Science mission - Safety of science devices A pp /ica tio n Opp O r tun ities

Planetary exploration - Safety of science experiments

Sample return mission Table 1 presents applications that can be realized with the landers categorized in the figure

Space laboratory mission - Safety of landing (accuracy)

P e o - Aerodynamics 1 (Mini-1 highlighted). Proposed applications are given only as an example and other similar
Sample return mission - Safety of science devices type Of applications can be realized aISO.

- Safety of science experiments

Manned mission (emergency) - Safety of landing (accuracy)

Planetary exploration - Aerodynamics A Ckn O W/e dg e m e n tS

- Crew safety (life-support system)
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