
THE EFFECT OF VARIOUS PLACEMENTS AND 
DENSITIES ON THE SOUND ABSORPTION OF BAFFLES

Erwin Rebke 
Alber ta  Public Works, Supply and Services  

Building Sciences Branch 
12th Floor ,  8215 - 112 S t r e e t  

Edmonton, A lb e r ta ,  Canada T6G 5A9

ABSTRACT

Unit abso rbe rs ,  commonly r e f e r r e d  to as sound absorbing b a f f l e s  
have obta ined  widespread use in bui ld ings  f o r  r e v e rb e ra t i o n  and 
noise leve l  c o n t r o l .  The e f f e c t  on sound absorp t ion  of  varying 
b a f f l e  d e n s i t i e s  g r e a t e r  than 2 m2/ u n i t  has been i n v e s t i g a t e d  in the 
p a s t .  L i t t l e  or  no information  e x i s t s  on the sound absorp t ion  of 
b a f f l e s  suspended a t  d e n s i t i e s  l e s s  than t h i s  value .  To f u r t h e r  
understand t h e i r  sound absorbing c h a r a c t e r i s t i c s ,  l a b o ra to ry  t e s t s  
were performed on var ious  co n f ig u ra t i o n s  and d e n s i t i e s  l e s s  than 
2 m2/ u n i t .  Of p a r t i c u l a r  i n t e r e s t  was the  e f f e c t  of  hor izonta l  
and v e r t i c a l  placements and the mutual in f luence  on absorbing 
e f f i c i e n c y  due to the change in b a f f l e  dens i ty .  Result s  in d i c a t e  
t h a t  s p a t i a l  arrangement had minimal e f f e c t  on sound absorp t ion  for  
the d e n s i t i e s  measured. However, sound absorbing e f f i c i e n c y  did 
increase  notably as the b a f f l e  d en s i t y  decreased.

SOMMAIRE

Des u n i t e s  abso rban te s ,  sont  en usage commun a f in  de c o n t r ô l e r  le 
b r u i t  e t  la r ev e rb e ra t i o n  dans le  bat îment .  L ' e f f e t  d ' ab s o r b t io n  de ces 
absorbants  ci un nombre s u p é r i eu r  à une u n i t é  par deux metres c a r ré s  
(1 uni t e / 2  m2) a dé'.ja é t é  recherché .  Cependant,  peu d ' in fo rm a t i on  e x i s t e  
au s u j e t  de d e n s i t é s  moindre à c e l l e - c i .  Afin de mieux comprendre ces 
c h a r a t é r i s t i q u e s  d ' a b s o r b t i o n ,  des t e s t  en l a b o r a t o i r e  ont  é t é  é f f e c tu é  
avec d i f f é r e n t e s  co n f ig u ra t i o n s  e t  d e n s i t é s  moins d 'une  u n i t é /2  m2. 
Spécifiquement l ' é f f e t  de l ' o r i e n t a t i o n  hor izonta l  e t  v e r t i c a l ,  e t ^ d e  
1 ' é f f i c a c i t e  d ' ab s o rb t io n  due au nombre d 'a bso rb an ts  par metre c a r r é  a 
é té  i n v es t ig u é .  Les ^ r é s u l t a t s  ind iquen t  que l ' o r i e n t a t i o n  a peu 
d ' i n f l u e n c e  mais que 1 ' é f f i  caci t e  d ' ab s o r b t io n  par u n i t é  augmente quand 
le u r  nombre par metre c a r r é  diminue.
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INTRODUCTION

The use o f  b a f f l e s  as an e f f e c t i v e  method to  con t ro l  no i s e  in i n d u s t r i a l  
work envi ronments  i s  common. A s u cc es s f u l  a p p l i c a t i o n  o f  t he se  u n i t s  to  lower 
r e v e r b e r a n t  no is e  l e v e l s  r e q u i r e s  t h a t  they  be e f f i c i e n t  sound abs o rbe r s  and 
p l aced  dense ly  t h roughou t  t he  e n t i r e  c e i l i n g  a r e a .  T y p i c a l l y ,  sound ab 
s o r p t i o n  a p p l i e d  to  t he  wall  s u r f a c e s  i s  not  f e a s i b l e  in t h e se  b u i l d i n g s .

Ba f f l e s  used to  co n t r o l  no i s e  and r e v e r b e r a t i o n  in r e c r e a t i o n  f a c i l i t i e s ;  
p a r t i c u l a r l y  swimming po o l s ,  have a l s o  proven t o  be u s e f u l .  In many c a s e s ,  
b a f f l e s  used in con j un c t i on  wi th  sound a b s o r p t i v e  wall  pane l s  a r e  the  
p r e f e r r e d  methods o f  p l a c i n g  sound a b s o r p t i o n  in  t h e se  b u i l d i n g s .  An 
economica l ly  f e a s i b l e  s o l u t i o n  r e s u l t s  in b a f f l e s  suspended a t  lower  d e n s i t i e s  
than t hose  normal ly  r e q u i r e d  f o r  i n d u s t r i a l  no i s e  c o n t r o l .  Sound absorb ing  
c h a r a c t e r i s t i c s  o f  b a f f l e s  a t  t he se  lower d e n s i t i e s  i s  u se fu l  i n fo rma t ion  in 
t he  c a l c u l a t i o n  o f  no i s e  r ed uc t i o n  and r e v e r b e r a t i o n  t ime.

Measurements o f  sound ab s o r p t i o n  u s ing  a t y p i c a l  b a f f l e  c o n f i g u r a t i o n  
were performed wi th i n  a r e v e r b e r a t i o n  chamber wi th  a d i f f u s e  envi ronment .  The 
measured b a f f l e  d e n s i t i e s  ranged from 2.1 m2/ u n i t  to  14.7 m2/ u n i t  r e l a t i v e  to  
t he  t e s t  room f l o o r .  This  r e p o r t  d e s c r i b e s  t he  methodology o f  measurement ,  
t e s t  r e s u l t s  and r e l a t e d  o b s e r v a t i o n s .

BAFFLE DESCRIPTION

The a c o u s t i c  ma te r i a l  used f o r  the  b a f f l e  core  was a r i g i d  g l a s s  f i b r e  
having a phys i ca l  d e n s i t y  of  48 kg/m3 . Each b a f f l e  measured 1220 mm X 610 mm 
X 50 mm and was encased w i t h in  an aluminum channel  framework 50 mm X 25 mm X 3 
mm t h i c k .  The b a f f l e s  were suppor t ed  on a s t and  t h a t  was c o n s t r u c t e d  o f  38 mm 
d i a me te r  ABS p i p i n g .  To approximate  t he  suspens ion  o f  t h e s e  u n i t s  in a room, 
the  suppo r t  s t and  kept  t he  c e n t r a l  ax i s  o f  each b a f f l e  1000 mm ± 10 mm from 
the  t e s t  room f l o o r .

TEST PROCEDURES

Sound a b s o r p t i o n  t e s t s  were performed a t  t he  Mechanical  Engineer ing  
Acous t ic s  and Noise Uni t  (MEANU), U n i v e r s i t y  o f  A lbe r t a  l o c a t e d  in Edmonton. 
Recognized as an a c o u s t i c a l  t e s t  l a b o r a t o r y  which meets o r  exceeds  e x i s t i n g  
s t a n d a r d s ,  t he  r e v e r b e r a t i o n  chamber used had a f l o o r  a r ea  o f  58.8  m2 wi th  a 
volume o f  311 m3 . All  measurements were done in s t r i c t  a ccordance  t o  the 
method d es c r ib e d  in ASTM C 423-81 [1 ] .

A random sample o f  the  b a f f l e s  was assembled to  form a s t a nd a rd  r e c 
t a n g u l a r  t e s t  specimen and were measured d i r e c t l y  on t he  l a b o r a t o r y  f l o o r  
(Type A Mount ing) .  This  was done to  a s s u r e  t h a t  t he  r i g i d  g l a s s  f i b r e  
conformed wi th  ab s o r p t i o n  da t a  o f  s i m i l a r  m a te r i a l  t e s t e d  in o t h e r  l a b o r 
a t o r i e s .  Tes t  r e s u l t s  were in c l o s e  agreement  wi th  those  from o t h e r  l a 
b o r a t o r i e s  which conf i rmed the  sound abs o rb ing  p r o p e r t i e s  o f  the  ma te r i a l  
and accuracy  o f  the  measurement  method.  The v a r i o us  b a f f l e  placements  and 
d e n s i t i e s  measured a r e  de s c r ib e d  and i l l u s t r a t e d  in Figure  1. The b a f f l e s  
were measured both v e r t i c a l l y  ( p e r p e n d i c u l a r  t o  t he  f l o o r  p lane)  and 
h o r i z o n t a l l y  ( p a r a l l e l  t o  t he  f l o o r  p l a n e ) .
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Sound absorption in metric sabins per baffle was calculated for each 
one-third octave band from 100 Hz to 5000 Hz. Results for the individual 
tests were compared at the standard ISO octave band centre frequencies from 
125 Hz to 4000 Hz.

TEST RESULTS

Table 1 lists the sound absorption measured for the various baffle 
densities and layouts:

TABLE I

Sound Absorption Of Standard Baffle For 
Various Placements and Densities In Metric 

Sabins Per Unit

DENSITY PLACEMENT FREQUENCY (Hz)
(m2/UNIT) 125 250 500 1000 2000 4000

2.1 Vertical, Crossed 0.36 0.48 0.96 1.32 1.17 1.13

2.1 Horizontal, Crossed 0.28 0.62 0.93 1.18 1.05 1.09

3.3 Vertical, Inline 0.26 0.58 1.09 1.38 1.23 1.16

3.3 Horizontal, Inline 0.37 0.64 1.12 1.40 1.28 1.12

3.3 Vertical, Crossed 0.40 0.58 1.09 1.37 1.30 1.30

4.2 Vertical, Inline 0.26 0.51 1.14 1.47 1.25 1.13

4.2 Horizontal, Inline 0.28 0.63 1.18 1.45 1.32 1.21

4.2 Vertical, Crossed 0.35 0.64 1.16 1.49 1.31 1.25

5.9 Vertical, Inline 0.35 0.58 1.16 1.46 1.21 1.11

5.9 Horizontal, Inline 0.32 0.64 1.19 1.48 1.31 1.17

5.9 Vertical, Crossed 0.40 0.58 1.15 1.51 1.35 1.20

5.9 Horizontal, Crossed 0.18 0.64 1.18 1.49 1.30 1.16

7.4 Vertical, Inline 0.34 0.65 1.15 1.54 1.32 1.17

7.4 Horizontal, Inline 0.24 0.64 1.25 1.53 1.34 1.29

7.4 Vertical, Crossed 0.35 0.67 1.16 1.57 1.38 1.33

14.7 Vertical, Inline 0.31 0.68 1.21 1.59 1.33 1.23

14.7 Horizontal, Inline 0.31 0.73 1.31 1.59 1.37 1.18

14.7 Vertical, Crossed 0.36 0.70 1.28 1.57 1.34 1.21

10 Baffles directly on 
Laboratory Floor *

0.19 0.57 0.83 0.82 0.74 0.68

* Values are given in metric sabins per baffle. To convert to absorption 
coefficients, multiply by 1.34.



To obtain a s i n g l e  number r a t i n g  fo r  sound abso rp t io n ,  values  fo r  each 
placement in Table 1 were averaged from 250 Hz to  2000 Hz. These have been 
p l o t t e d  in Figure 1.
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Figure 1. Average sound absorp t ion  of  b a f f l e s  fo r  var ious  placements and 
densi t i e s .

Both the VERTICAL/CROSSED and the HORIZONTAL/INLINE placements were 
s i m i l a r  in sound absorbing e f f i c i e n c y  f o r  a l l  the d e n s i t i e s  measured. 
Although the d i f f e r e n c e s  were smal l ,  the VERTICAL/INLINE placement was the 
l e a s t  e f f i c i e n t  fo r  sound absor p t i on .  For a l l  b a f f l e  placements ,  the general  
t r end  was an increase  in sound absorbing e f f i c i e n c y  with a decrease  in 
de n s i t y .  S imi la r  r e s u l t s  have been repor ted  by o the rs  f o r  b a f f l e  d e n s i t i e s  
g r e a t e r  than 2 m2/ u n i t  [5 ] .

CONCLUSIONS

The sound absorbing e f f i c i e n c y  of  the t e s t e d  b a f f l e s  did not  change 
s i g n i f i c a n t l y  due to  a change in placement.  A notable  inc re ase  o f  sound 
absorp t ion  (10 - 20%) was perceived as the b a f f l e  de ns i t y  decreased.  I t  
should be noted t h a t  these  r e s u l t s  apply to the b a f f l e  c o n f i gu ra t io n  te s t ed  
and o the r  shapes and /or  s ize s  might produce d i f f e r e n t  conclus ions .  Also,  the 
r e s u l t s  r e l a t e  to a co u s t i ca l  condi t ions  ty p i ca l  fo r  a l a bo ra to ry  environment 
( d i f f u s e ) .  Tests  under ac tual  f i e l d  c o n d i t i o n s ,  such as those found in a 
l arge  r e c re a t i o n  f a c i l i t y ,  may provide f u r t h e r  useful  informat ion .
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