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-—’NF?A Summary

TECHNOLOGIS
m What releases for what uses ?
v Launch vehicle propellant in Kourou CSG
v Nominal launch and failure
m Pollutant dispersion modeling principle

v Analytical solutions for
= Stabilized Cloud
= Short range — Large range

= Microphysics of Al,O, particles
s Validation
s Launcher explosion
s Batch mode = Statistical approach
m Conclusion
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FW Solid or liquid propellant ?
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TECHNOLOGIES CENTRE MATIONAL D'ETUDES SPATIALES
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TECHNOLOGIES
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m For Wht gs§ de

Nominal launch

Ariane 5 =

240t x2 of solid
propellant
burnt in 120s
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Booster test
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bench (BEAP)

fires
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Launch failure (fire
ball and scattered Combustion de propergol solide |

solid propellant)

Flincanen Bréilage Eakiria
Retour
nominal aun sol lanceur
Cambridge July 2nd-5th, 2007 4



| .
TECHNOLOGIES

» 5 values per receptor
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'l ' Dispersion : a 3 steps algorithm
ZARIA P bs 29

TECHNOLOGIES

STEP 1 : The « stabilized » Cloud

RadioSondage —->» Colored Shapes

57
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S AZ

Analytical iterative BRIGGS
formulation where the virtual
potential temperature
gradient is computed from
ground to the ki [ayer :

Thermal Launch pad's deluge system

effects are also considered
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- Dispersion : a 3 steps algorithm
J-—ARIA P bs a9
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STEP 2 : Short range impact

L 11th Harmo (2007)

Analytical puff model
follow 3D trajectories
computed from initial

P

including ) and final
stabilized cloud

M;
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- Dispersion : a 3 steps algorithm
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STEP 3 : Long range impact

vertical segment sources
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TECHNOLOGIES CENTRE MATIONAL D'ETUDES SPATIALES
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m Cloud rise : Visual evaluation -
v helicopter tracking (GPS)
v Photo interpretation

s Concentration and deposition ‘! L.
- o ROk o |
v Environmental Survey plan
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jl ' Explosion case
ARIA P05

L DEBRIS

Independant plume from each piece of solid propellant =
very high overestimation of ground concentration
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-—’NP;/}\ Explosion case

TECHNOLOGIES
Combination of clouds from pieces
« Two pieces =1 cloud if enough overlapping
e |terative process = “new” clouds may alsoc overlap
o Calibration using CFD (GEDEON/MERCURE Software)

Validation using CFD code

GEDEON
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m Using a 18 years
radiosounding (RS) database
over Kourou CSG site

v Routine and Launch -~ - |
. . Lanceur | Délnge Site | Météo | Options ~ Statistiques
radiosoundings R

Liste des radiosondages

'lRiA’ « Batch » mode : Statistical assessment

I .
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v Sorted list of RS of maximal N O e e e T A EN
impact —— —

v Map of the localisation of all
maximum

m A reduced data set of « worst
cases »
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m Conclusion

TECHNOLOGIES

s SARRIM as an operational tool

v CPU Time : OK for use one hour before the launch

v Compatible with regulatory documents in regard of local
authorities

v Helpful for safety planning and management
m Improvements
v Short range
= Not in the initial purpose (large range impact)
= Present solution too conservative (overestimation)
= New improvement in comparison with CFD in progress
v Forecast mode

= Using Forecast profiles
« Improvement of the Steady-state assumption
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