
For several years, RPG has offered a 1” thick, 4” wide,

hardwood molded QRD diffusor, called FlutterFree®,

which has enjoyed popularity as a thin flutter control

treatment. Since the QRD technology is now over 20

years old, we wanted to re-examine the design of

FlutterFree® and apply the newly patented technology,

based on aperiodic modulation of a single asymmetric

base shape (simply referred to as AM). The challenge was

to extend the low frequency diffusion limit, without

increasing the depth of the plank. We were extremely

successful and the resulting new product is shown in the

bottom of Figure 1 and is called FlutterFree®-T.

This was accomplished by first using a folded well (“L”)

technique to provide a deeper well than would be pos-

sible using a straight well. Two half-width, folded wells

were positioned at the two sides of the plank to allow

easy fabrication on a wood router with one pass. We then

used the Shape Optimizer to obtain an asymmetric, opti-

mized topology profile, which does not rely on prime

numbers and the restrictive quantized well depths of

number theory.

Because the folded “L” shaped half wells are identical,

adjacent units can be either placed in a similar orienta-

tion to the previous unit or rotated 180  degrees. Thus we

can assign a binary zero to the base shape and a binary

one to the flipped orientation, allowing aperiodic modu-

lation, as seen in Figure 2. When adjacent planks meet a

“T” well is formed, which is longer than the deepest

straight well possible in the unit (0.75”) and has very

desirable resonance characteristics. Figure 3 shows the

imaginary part of the impedance of a T-shaped well at

the well mouth in comparison to that of a straight well,

without the side cuts forming the T. Systems resonate

when the imaginary part of the impedance is zero. It can

be seen in Figure 3, that the resonance has shifted to a

lower frequency for the T-shaped well (top line), indi-

cating the ability of this well to perturb the sound field at

a lower frequency and hence cause diffusion at a lower

frequency. Equations 1 and 2, describe the imaginary

impedance at d and L-d, where it is assumed that all hor-

izontal dimensions are less than half a wavelength. S is

the cross-sectional area of the well mouth, and ST the

cross-sectional area of the bottom of the T. r is the den-

sity of air; c the speed of sound in air and k is the

wavenumber. In Figure 4, it can be seen that the diffusion

coefficient is far better than the original FlutterFree® and

the lower frequency limit extends down to 1000 Hz, as

opposed to 2500 Hz for the original FlutterFree®. The

new Flutter Free®-T offers higher diffusion, with a 1000

Hz low frequency cutoff. All at lower cost!
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FLUTTERFREE®-T

®

utilizing a non-woven glass matte. The acoustically transparent

matte can be painted in many colors and offers an alternative to

t r a d i t i o n a l

f a b r i c s .

Figure 3 illus-

trates that

the absorp-

tion of a

painted Bacio

panel is very

similar to that

of the raw

f i b e r g l a s s

backing.

EEvveerryytthhiinngg  AAccoouussttiicc!!
The question is “What is the Question?”Since RPG was founded,RPG has

essentially asked the questions and answered them. We traditionally

have studied the market and provided technology and products that we

felt were needed. After 20 plus years, RPG has developed a broad range

of optimization software, testing facilities and extensive CNC

manufacturing capability. We are now asking the acoustical consulting community to tell us what problems you

would like us to address and what products you would like us to manufacture. In addition,we are extending an

invitation to all senior consultants to spend a day with me, discussing topics of mutual interest, touring our research and manufacturing

facilities and getting to know each other. We have already met with many of you and it has been great fun. This is only the beginning.....
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“After 20 plus years,RPG has developed a

broad range of optimization software,

testing facilities and extensive CNC manufac-

turing capability. We are now asking the

acoustical consulting community to tell us

what problems you would like us to address

and what products you would like us to

manufacture.”
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RPG is proud to announce the new painted
Pannello Bacio, painted panels with

absorptive or diffsorptive cores. 

Pannello™ 
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For up to the minute 
information, we invite you 

to visit RPG’s acclaimed web site:
http://www.rpginc.com.

IN THIS ISSUE CONTINUALLY EVOLVING......

PANNELLO™- THE PANEL SYSTEM
Fabric wrapped panels are a highly specified acoustical sur-

face treatment. They are affordable and convenient to use.

RPG is proud to announce a new extensive line of absorptive

and diffsorptive panels, called Pannello™ with either textile

or acoustically transparent painted non-woven glass matte

coverings. The Pannello Bello, shown in Figure 1, is a tradi-

tional fabric wrapped panel, however, it is available with an

absorptive or a diffsorptive core, when reflection control is

needed and high frequency ambiance is desired. The

Pannello Bacio, shown in Figure 2, is a new painted panel,

Figure 2.  Pannello painted panels with absorptive or
diffsorptive cores, available in many colors, thicknesses
and sizes. 

Figure 1.  Pannello Bello fabric wrapped panels, with
absorptive or diffsorptive cores, available in many
fabrics, thicknesses and sizes. 
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Figure 1. (Top) Original FlutterFree® 4” width
planks; (Bottom) New FlutterFree-T, 5” wide planks. 

Figure 2.  (Top) Aperiodic modulation of base shape (0) and flipped shape (1), using an optimal binary
sequence, illustrating the “T” well at intersections.  (Bottom) Helmholtz mount with spaced planks. 

Figure 4.  Diffusion coefficient comparison for the
new FlutterFree-T (solid), the original FlutterFree
(dashed) and a flat panel (dotted). 

Figure 3.  T well construct, with imaginary part of
the impedance. (Top) T-well, (Bottom) Straight well. 
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Figure 3. Absorption is not compromised
by the painted non-woven matte.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


