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ACTRAN AeroAcoustics

U U

§ CFD §

§ Lightill § HVAC
0

ACTRAN Acoustics

Fluid Dynamics Acoustics

CFD Mesh Acoustic Mesh

CFD
Computations

[ Mapeing + 7 | | Computations
SPL Results
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Lighthill’'s Analogy:

U A CFD (URANS, LES, DNS, ...)
0
§ Lighthill”s analogy

Source domain W,
(quadrupoles/dipoles)

Solid boundary at G,

NRBC

at G, CAA domain W

(ACTRAN, FEM)
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Lighthill’'s Analogy:

U Start from the equations of the Fluid Dynamics
U Make as few assumptions as possible
U Manipulate the equations to “form” a wave equation of this form
62,0(1 9 52;)@
2 — 90
ot Ox;0x;

Where r is the acoustic variable

= {Source Terms}

and the source term depends on r,u,v,w,p

U FEM

§ I
§
(Curle, FWH or BEM)
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Actran/Acoustic

CFD Code

Turbulent CFD simulations

# .i. -——
o Leppasatad

From CFD results to Acoustic results...

Actran/VI

Post-processing tool for Actran results

Primary Variables
Pressure, Velocity, Density, etc...

ICFD
-Transform CFD primary variables
INnto acoustic sources
- Integrate these acoustic sources
on the acoustic mesh
- Perform a Fourier transform

s

—

.

ACTRAN Aero-Acoustics

- Propagate the acoustic sources
computed by iCFD

- Output maps of the acoustic field
and pressure at pre-defined positions

~\

J
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CFD

U The coupling is operational for most
standard CFD codes

§

w W W W W W W

Star-CD
Star-CCM+
Fluent

CFX
Powerflow
AcuSolve
OpenFOAM

Actran<-*Fluent Setup

X)

Coordinate File Name [5|ate. hdf

Result File Name [regylt-plate. hdf

Mumber of Foints in the Coordinate File
Mumber of Foints Located in the Domain
Start Physical Time (seconds)

Current Physical Time (seconds)

Number of Dafa Sets Output so far |
Data Sets Output Interval |1_ i‘

Mumber of Dafta Sets Output in Each File (50 i‘

57487

57209
0.052
0.052

Example: Fluent's GUI
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Results
AIAA05-3067: Aeroacoustic Simulation of the

Noise radiated by an Helmholtz Resonator placed
in a Duct - S.Caro, P.Ploumhans, X.Gallez, F.Brotz,
M.Schrumpf, A.Read, FMendonca

CFD Results - B

s Expenment {modified Lw om Lp)

—

SEHR
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AIAA05-2976: Aeroacoustic Simulation of
Double Diaphragm Orifices in an Aircraft

Climate Control System - FMendonca,

A.Read, S.Caro, K.Debatin, B.Caruelle

CFD Results

100 H | |

Frequency |Hz)

2AIRBUS

“Free” modal basis -
NRBC
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Example — Simple Plate
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German Aeroacoustics Consortium

U Daimler, Audi, VW, BMW, Porsche

2:
X
origin in center of channel
310 mm
R=120mm I 22,5 m Theta = 180°
U (@Dornier) @
.. Phi = 180°
U CFD : star-CD , LES-type
Theta = 0°
U Actran
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DAIMLER

U (ex: )

U ;
German Aeroacoustic Consortium: with flap/without wall - Hanning window
T 5\ T T
Experimental - mean
Actran - mean - T=0.85 (8.2<t<9.0)
Actran - mean - T=0.1s (8.3<t<8.4)
Experimental

p[dB]

The green enveloppe corresponds to the
min, max and averaged levels measured; ; ; |
The numerical curves show only the averaged Y .

0
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Case Study Description

“\'/"lsteon

- n
-

il
L
- et
e
a-a
-,
5! - L
. =
-

Copyright Free Field Technologies



17

Fluid Dynamics Acoustics
CAD Model
v v
CFD Mesh Acoustic Mesh
CFD
Computations
l Acoustic

Sources

Mapping + FFT

v

Computations

b

SPL Results
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Central Duct

8cm
Side view Front wiewr

Lateral Duct

‘ 43 cm .
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CFD Results - Fluent ol
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Experimental Set-Up ACTRAN Results

E"
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HVAC

Fan Noise 2007: Presentation of a CAA formulation based on Lighthill's
analogy for fan noise - S. Caro, Y. Nishio, R.Sandboge, J. lyer

rena| @ — — -9  EXperiment
Simulation
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2 400 Acoustic levels for height rmicrophones at 1000 RPM
£ compared with the 3 expenimental resulls
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U Lighthil
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CFD-computed excitation
(here, Fluent LES)

AIAA06-2490: TBL Noise generated by a simplified side mirror configuration and acoustic transfer

VA model

-
B 'J

Steel Plate

Fluid cavity

Fibrous
foam

Frassurs At poant 15088 [Mizra 1)
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Mewecies

through the window: modelling using Actran and Fluent - S.Caro, A.Ramonda, FFT;
25 F.Perot, S.Vergne, M.Pachebat, MPSA  copyright Free Field Technologies

Masires sypeerimentales
Coreds Mocel
CFLC excilalian
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