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RUMB L<‘, Dassault Aviation and the supersonic :
International collaboration on SB activities

« Participation to WG1 activities within ICAO/CAEP
» Participation to NASA SonicBAT flight test campaign analysis
« Participation to the AIAA Sonic Boom Workshop (2"d & 39)

« Participation in EU/RU RUMBLE project
(RegUlation and norM for low sonic Boom LEvels )
Dedicated Work Package on Sonic Boom prediction capabilities
Validation of Near field modeling
Validation of Far field modeling

Pierre- Elie Norman d (Dassau It Aviation) 3RD AIAA SONIC BOOM PREDICTION WORKSHOP — ORLANDO (USA)- 05/01/2020



RUMB L& RUMBLE project description ——

WP1 - Recommendations for Regulation on Low Sonic Boom

O N E R A Requirements, coordination of RUMBLE achievements with ICAO workplan, recommandations for a Sonic Boom Standard
THE FRENCH AEROSPACE LA WP2 — Sonic Boom prediction capabilities WP3 — Human response to Sonic Boom
Near field sonic boom prediction, modeling of atmosphere Qutdoor and indoor human response to low sonic boom,
effects on far field , indoor sonic boom effects models, Low outdoor low boom simulator tests, indoor low boom
boom aerodynamic shapes definition,recommandations for simulator tests, assessment of metrics, recommendations
prediction tools chain progress for low boom demonstrator community surveys
DLR /WP4 — Flight Procedures and Instrumentation \ WP5 - Flight Tests
Specifications
flight tests using a legacy aircraft to validate the flight
Relevant flight procedures and instrumentation for the procedures, |ns'Frumentat|on and post Ff“’cess'“E of the
substantiation of sonic boom levels, innovative way to testd(.:la'Fa, experimental database to validate sonic boom
prediction

characterize the atmosphere, recommendations for the flight

\procedures and instrumentation /

WP6 — Concept for a Low boom flying demonstrator

High level technical requirements toward a Low boom Flying Ddemonstrator, recommendations for a low boom flying
demonstrator design

WP7 - Dissemination and Exploitation

WP8 — Management
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RUMBL& RUMBLE project description: o7 [
lllustration of the work performed by partners
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RUMBL& .
v < Comparison between RUMBLE Partners

Comparison of metrics between NASA and RUMBLE partners
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RUMBL& .
v < Comparison between RUMBLE Partners

Far field prediction comparison: ONERA - DASSAULT

Using the workshop test cases : Case 1 with no dissipation
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RUMBL& . ..
< Comparison between RUMBLE Partners

*Far field prediction comparaison: ONERA - DASSAULT;

August 2012 IGRA Atmospheric profiles: | v |
Data from August 2012 from a subset of 24 locations in the world have been firstly assembled by NASA. 1

}s
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Around 1100 atmospheres propagations have been run and the propagations compared.
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RUMBL& Far field propagation applications

*Using atmosphere database (IGRA, radiosonde and ERAS5
Reanalysis)
Sensitivity evaluation of propagation through different
atmospheres :
 Ground signal amplitude gt
* Mach cut-off ) SN T N 3 €
» Focusing zones 1

* Design

-------------------

Number of December to March to May June to August September to Total
atmospheres February November
IGRA ~ +#908: b, Y _ o 98465 v B 96034 383315
‘ = 7 — : :
ERA5 972360
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74 75 78
PL average + standard deviation
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Governing equations (DAbang) -
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RUMB L<4~ Sonic Boom P

rediction Workshop Results [Eilums
Test Case
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RUMB L<4~ Sonic Boo

-40

Temperature (°C3
-20 0 2
o

Témperatur
East Wind
North Wind

60

-20i : 0
Wind (X,Y) (m/s)

20

Meteo:

-No North wind and strong East wind

-No temperature inversion

PHI=-60 PL=74.22
PHI=40 PL=76.29
PHI=-30 PL=77.13
PHI=-20 PL=76.61
PHI=-10 PL=75.91
PHI=0 PL=77.15
PHI=10 PL=76.31
PHI=20 PL=76.25
PHI=30 PL=78.67
PHI=40 PL=77.87
PHI=E0 PL=75.70

Z -
g <L
T16459.2m ;
15000 Y o
‘SQBLOK| .. s
s of
10000 350 +t
= 300 | :
g 250 1
& . 200- N
3 150 | .- / L
= 100 |
5000 0
]
o
0 i
o B | .
‘9/'%40000 PL. 74 745 75 755 76 765 77 77.5 78
€,_60000
@(@/80000 0 )
100000 -50000 Towards North (m
RD AIAA SO BOOM PREDICTIO OR OP — ORLANDO A)-0

50000

m Prediction Workshop Results |iilimms
Test Case 2 : Balloon

ASEL=60.291
ASEL=63.29
ASEL=63.98
ASEL=63.41
ASEL=6320
ASEL=64.59
ASEL=6359
ASEL=63.06
ASEL=63.43
ASEL=64.83
ASEL=62.40

CSEL=85.27
CSEL=85.99
CSEL=85.45
CSEL=87.81
CSEL=67.38
CSEL=88.42
CSEL=87.78
CSEL=87.45
CSEL=87.84
CSEL=87.35
(1SFEL=86.33
011




RUMBLG Summary & Perspectives

* Summary
* Presented the RUMBLE activities
* DAbang SB prediction code consists in solving a 19 ODE (6 for ray tracing, 12 for tube area, 1 for
non linearities) by Runge Kutta order 5 algorithm.

* Within RUMBLE we showed that with no absorption we have an excellent code-to-code
comparison

* Benched sound metrics computation
* Applications : atmospheric sensitivity in terms of metrics and mach cut off
*Perspectives
* Include cases without absorption effect (less physical but more discriminating)
* Include in the comparison the value of the Blokhintsev invariant along the ray as well as the age
variable
 Share the implementation of the absorption model (damping ISO9613-B and dispersion terms)
* Extend the comparison to a full database with a wide variety of atmospheres
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RUMBL& Thank you! K
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