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LAUNCH, MISSION AND RE-ENTRY

MECHANICAL, THERMAL, AND RADIATION LOADS.

DURING THE INITIAL PHASES OF A LAUNCH, HIGH

VELOCITY GASES ARE EJECTED FROM ENGINE

NOZZLES AND REFLECTED FROM THE GROUND,

CREATING TURBULENCE IN THE SURROUNDING AIR

AND INDUCING A VIBRATORY RESPONSE OF THE

ROCKET STRUCTURE.

ACOUSTIC ENERGY IS THE PRIMARY SOURCE OF

VIBRATION INPUT TO A SPACE LAUNCH VEHICLE.

ACOUSTIC VIBRATION OCCURS OVER A BROAD

FREQUENCY RANGE (30 HZ TO 10000 HZ). OVERALL

ACOUSTIC SOUND PRESSURE LEVEL ≥ 140 DB.

.

DURING FLIGHT, THE SPACECRAFT IS SUBJECTED TO

STATIC AND DYNAMIC LOADS.

SUCH EXCITATIONS MAY BE OF AERODYNAMIC ORIGIN

(E.G., WIND, GUSTS, OR BUFFETING AT TRANSONIC

VELOCITY) OR DUE TO THE PROPULSION SYSTEMS.

MOREOVER PYROTECHNIC SHOCK IS ASSOCIATED WITH

THE FIRING OF AN EXPLOSIVE DEVICE, USUALLY FOR

THE PURPOSE OF INITIATING OR PERFORMING A

MECHANICAL ACTION

(E.G., STAGE SEPARATION, FAIRING OPENING 2.000 G

@1000 HZ)

SPACECRAFT RECEIVE THERMAL ENERGY FROM

INTERNAL AND EXTERNAL SOURCES WHEN THEY

FLIGHT AROUND THE EARTH

▪ SOLAR RADIATION (DIRECT AND REFLECTED)

▪ INFRARED RADIATION EMITTED BY THE

EARTH

THIS RESULTS FOR EXAMPLE IN EXTREME

TEMPERATURES FROM -120°C TO + 150°C.

SPACECRAFTS HAVE TO WITHSTAND EXTREME 

AEROTHERMODYNAMICS HEATING WHEN THEY 

RE- ENTER THE ATMOSPHERE.

DEPENDING ON THE AERODYNAMIC SHAPES 

AND RE-ENTRY CONDITIONS TEMPERATURE 

HIGHER THAN 1300°C – 1700°C ARE 

EXPERIENCED BY EXTERNAL SURFACES

LAST UPDATE 11 AUGUST 2023

36.500 SPACE DEBRIS OBJECTS GREATER THAN 10 CM

1.000.000 SPACE DEBRIS OBJECTS FROM GREATER THAN 1 CM TO 10 CM

130 MILLION SPACE DEBRIS OBJECTS FROM GREATER THAN 1 MM TO 1 CM
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LAUNCH, MISSION AND RE-ENTRY

MECHANICAL, THERMAL, AND RADIATION LOADS.
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ROCKET STRUCTURE.
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EARTH

THIS RESULTS FOR EXAMPLE IN EXTREME
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A PLACE WHERE SPACE IS ON 
GROUND
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MAIN RESEARCH AND QUALIFICATION INFRASTRUCTURES
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PWT GOAL: IMPROVE SAFETY OF RE-ENTRY SPACE VEHICLES

USE: DESIGN AND TEST THERMAL PROTECTION SYSTEMS FOR

SPACE VEHICLES

OPERATIVE SINCE: 2002

TESTING FLUID: AIR

MAX SPEED: UP TO MACH 12

STAGNATION TEMPERATURE: ~ 10.000°C

MAX TEST DURATIONS: < 25 MINUTES

NOZZLE EXIT DIAMETER: 2.0 M

NOMINAL DIMENSION OF TEST SPECIMEN: 0.6 M

MAX POWER OF ARC HEATER: 70 MW

GOAL: IMPROVE SAFETY OF RE-ENTRY SPACE VEHICLES
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PWT – PLASMA WIND TUNNEL

6



Use or disclosure of the information contained herein is subject to specific written approval from CIRA

ISICOMP® BFA PWT DEVELOPMENT TEST

SCIROCCO TESTING OF A BFA DEMONSTRATOR (400MMX300MM) – 600S – 1200DEGCSCIROCCO TESTING OF A BFA DEMONSTRATOR (400MMX300MM) – 600S – 1200DEGC
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STANDARD ESA, ECSS-E-10-03C, MIL-STD-810G

QUALIFICATION CAPABILITIES FOR:

PHYSICAL PROPERTIES MEASUREMENTS

ACCELERATION TEST

PYRO-SHOCK TEST

COMBINED VIBRATION, HUMIDITY, TEMPERATURE AND ALTITUDE

TEST

ENVIRONMENTAL STRESS SCREENING

THERMAL SHOCK TEST, THERMAL VACUUM TEST

PLATFORM FOR MEASUREMENT

VIBRATION TABLE

MECHANICAL SHOCK TEST FACILITY
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MECHANICAL SHOCK TEST FACILITY

SPACE QUALIFICATION ASSET
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SPACE QUALIFICATION ASSET
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THE INNOVATIVE DFAN SYSTEM ALLOWS SPACE 

STRUCTURES TO BE QUALIFIED FOR ACOUSTIC LOADS 

AT LAUNCH BY SUBJECTING THEM TO ACOUSTIC 

WAVES GENERATED IN A DIRECT FIELD BY 

LOUDSPEAKER ARRAYS POSITIONED AROUND THE 

TEST ARTICLE, IN ORDER TO EXACTLY REPLICATE THE 

OPERATIONAL ACOUSTIC SPECTRUM

DIRECT FIELD ACOUSTIC NOISE

Courtesy of MSI-DFAT

Courtesy of MSI-DFAT
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FREQUENCY RANGE (30 HZ TO 10000 HZ). OVERALL

ACOUSTIC SOUND PRESSURE LEVEL ≥ 140 DB.

.

DURING FLIGHT, THE SPACECRAFT IS SUBJECTED TO

STATIC AND DYNAMIC LOADS.

SUCH EXCITATIONS MAY BE OF AERODYNAMIC ORIGIN
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AND RE-ENTRY CONDITIONS TEMPERATURE 
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IXV (EXHIBITION IN CASERTA ROYAL PALACE, JUNE-JULY 2015)
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