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Objectives of EXPERT 
 

•  Get flight data on critical ATD and TPS phenomena  to improve 
the tools for re-entry vehicle design. 

   
•  In flight research on :  

-  Transition , catalysis   
-  Real gas effects on SWBLI 
-  Shock layer chemistry  
-  Skin friction and base flows 

•  Focus on wind tunnel to flight extrapolation and scaling.  

•  Special attention to flight instrumentation development, 
qualification and integration into TPS. 
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EXPERT configuration overview 
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Volan in Volna launcher 
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EXPERT mission ground tracks 

Ve=5.0 and 6.0 km/s , presently only 5 km/sec funded  
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Hypersonic Wind tunnel  
coverage EXPERT 
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EXPERT is a test-bed for  
“In flight ATD  research “   
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General Configuration 

power budget:  

currently about 750 Wh are 
allocated to payload overall 
(for 30 min. active mission) 

Parachute 
assembly 

Bottom TPS 

System equipment & 
scientific P/Ls Adapter 

Lateral TPS 

Nose 
TPS 

Volna interface 

mass budget: 

437 kg  (5km/sec flight)  
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Ø  Payload 1 – FADS Flush Air Data System  

Ø  Payload 2 – PYREX Nose Heating Experiment 

Ø  Payload 3 – Catalicity Experiment 

Ø  Payload 4 – Natural Transition Experiment 

Ø  Payload 5 – Roughness Induced Transition Experiment 

Ø  Payload 6 – SWBLI onto EXPERT Open Flaps 

Ø  Payload 7 – SWBLI ahead of EXPERT Open Flaps 

Ø  Payload 8 – IR Thermography   
Ø  Payload 11 – Junction Experiment 

Ø  Payload 10 – Re-entry Spectrometry (RESPECT) 

Ø  Payload 12 – Base Pressure and Heat Flux Sensors 

Ø  Payload 13 – Skin Friction Sensors  

Ø  Payload 15 - Sharp Hot Structures 

Ø  Payload 16 - Actively Cooled Sample 

Ø  Payload 18 - Intermetallic Matrix Composite Tile 

Scientific Payloads  
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RAFLEX FADS  

 

• Two Thermocouples 

• One Pressure Sensor 
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Scientific Goals: 
Temperature and heat flux measurement 
inside nose cone 
⇒   Validation of numerical models / 
codes  

System consists of: 
  6 PYREX Sensors (SH 1-6)  
  Mounting on cold structure 
  Fiber Optics and holding Brackets 
  Sensor Unit (SU) 
  Interface to OBDH 

Prelim Positions of PYREX 

9 

PYREX: 
Measurement in six locations 

PYREX Nose heating Experiment  
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RESPECT  
Emission  
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30 
mm 

lens 

saphire window:  thickness 3 mm, diameter 14 mm  
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fiber optics

lens 
system
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volumes

RESPECT:
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lens 
system



EXPERT: EUROPEAN EXPERIMENTAL  
REENTRY TESTBED      

TEC-MPA/2772/JM                                                              IPPW5 Bordeaux 25-29 June 2007   13 

Nose cone interface  

C/C SiC 
hat profile 

colander 

(interface to 
PM1000 TPS) 

flexible thin 
metallic 
brackets 

insulation 

(not shown) 
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CFD compared to OEX flight data  
for M=18 STS-5 @ Centerline 
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Temperature jump at nose  
C-SiC/PM1000 junction  
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Temperature jump at nose  
C-SiC/PM1000 junction with effect of heatsink  
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PHLUX 
(Position of 
PL #16)  

Flow 
Direction 

PHLUX Sensor pair 

Catalysis with PHLUX and imbedded 
Thermocouples   
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Roughness  
induced  
transition  
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Re=2.5x107/m 

k=0.200mm 

Roughness induced Transition VKI-H3  
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Roughness Induced Transition  

Tests in VKI-Longshot 

•  FLIR SC3000 Thermocam for one corner, thin film sensors  
•  High speed Schlieren movies to verify boundary layer condition 

DRIVER TUBE 

DRIVEN 
TUBE 
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Roughness Induced Transition  
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AoA oscillation 
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Unsteady 2-D heat transfer simulations: Oscillating 
Wave 

TPM100(t=0) = 800 K 
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Unsteady 2-D heat transfer simulations: Oscillating Wave 
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T vs. t for f=1 Hz

790

800

810

820

830

840

850

0 1 2 3 4
t [s]

T 
[K

]

-2

-1

0

1

2

3

4

5

x=0.02
x=0.03
x=0.04
x=0.05
ΔT_turb
ΔT_lam

Unsteady 2-D heat transfer simulations: Oscillating 
Wave 



EXPERT: EUROPEAN EXPERIMENTAL  
REENTRY TESTBED      

TEC-MPA/2772/JM                                                              IPPW5 Bordeaux 25-29 June 2007   28 



EXPERT: EUROPEAN EXPERIMENTAL  
REENTRY TESTBED      

TEC-MPA/2772/JM                                                              IPPW5 Bordeaux 25-29 June 2007   29 

Shear-layer transition  
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 Flap  
SWBLI 

 
IR Camera  
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Stiffening Rib 
Stiffening Flange 

Hinge Support I/F 

Flap Support I/F 
Hinge Support I/F 

Flap  
SWBLI 
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•  Qualification test : 
Ø  Pressure sensor, Heat Flux sensor,                                            

Pyrometer, PCBs and DC/DC Converters: 
§  Thermal, Vacuum, Electrical, Aero Thermal,Structural  

Ø  Aero Thermal tests at HEG DLR and SCIROCCO CIRA  

Flap  
SWBLI 
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Summary   

•  EXPERT IS A FULLY FUNDED “in flight research project “ 
PROVIDING ATD AND TPS  DATA TO REDUCE UNCERTAITIES  IN 
DESIGN PROCESS.  

•  UNCERTAITIES ASSOCIATED WITH VALIDATION OF PHYSICAL 
MODELLING  INCLUDING WINDTUNNEL TO FLIGHT 
EXTRAPOLATION AND SCALING .  

•  UNCERTAITIES ASSOCIATED WITH FLIGHT INSTRUMENTATION 
INTEGRATION. 

•  5 KM/SEC SUBORBITAL FLIGHT  SCHEDULED FOR AUTUMN 2009.  
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Future plans  

•  PROCEED WITH HYPERSONIC INFLIGHT RESEARCH ACTIVITIES 
TO AUGMENT TECHNOLOGY BASE AND REDUCE UNCERTAITIES 
IN DESIGN PROCESS ASSOCIATED WITH : 

-  CRITICAL ATD and TPS DATA BASE SUCH AS ABLATION 
RADIATION COUPLING, TRANSITION, TURBULENCE, WAKE 
CLOSURE…     

-  FLlGHT MEASUREMENT TECHNIQUES QUALIFICATION NOT 
POSSIBLE IN GROUND BASED FACILITIES  

-  NEW STRATEGIES SUCH AS AEROBRAKING OR AEROASSIST    
-  NEW CONCEPTS SUCH AS INFLATABLE SYSTEMS, 

BALLUTES,    

•  How ?   
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Re-entry inflight research  
on ATD on ATD and TPS  
using multiple capsules  
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Ablation In-flight research 
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Boosted Radiation Flight  

Basic characteristics  
 
Mass of fuelled booster  РБ - 
963 kg;  
Type of fuel – solid; 
Number of motors – 1; 
Motor thrust -3700 kgf; 
Specific thrust impulse of 
motor in   vacuum – 275 s; 
Time of operation – 60 s. 

3-rd stage 

booster 

RV 
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Flight phases 

3-rd stage 
with 

booster 
Booster 

separation 

RV separation 



EXPERT: EUROPEAN EXPERIMENTAL  
REENTRY TESTBED      

TEC-MPA/2772/JM                                                              IPPW5 Bordeaux 25-29 June 2007   39 

Radiation In-flight research 
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Summary of entry flights with 
usable aeroheating data 


