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AFFECTED BY INCORRECT ABSORPTION COEFFICIENT ASSUMPTIONS
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INTRODUCTION

"One of the main problems in modelling real halls is the difficulty to obtain accurate
material characteristics, because absorption data are unknown for most of the materials.
Therefore, typical absorption coefficients were considered in this study." (Cammarata et

al.,, 2001).

To acoustically model a room for use in predicting reverberation time the absorption
coefficients of the room’s surfaces must be known.

In the large majority of cases these coefficients cannot be directly measured, and so
the most appropriate coefficient is chosen from literature.

For many common materials that are not manufacturer branded or tested, it is an
educated guess as to which coefficient is most appropriate




CASE STUDY

A classroom at the university was
chosen as a test space. 10.83m x
81lm x 241m. Total volume
211.7m3.

Each of the different surface materials
were identified as best as possible.

The reverberation time (RT60) was

measured in accordance with SO
3382-2:2008.

Materials

Surface Area (m?) (

Percentage area

%)

Carpet

Ceiling

Plasterboard

Wooden radiator cover
Brick Wall

Absorptive Panel

Door

Window

87.83
87.83
27.63
22.66
18.84
16.17
3.33

2.66

32.90
32.90
10.35
8.49
7.06
6.06
1.25
1.00

Total

266.95

100




METHODOLOGY

As many different sources as possible
were wused to find the most
appropriate absorption coefficients for
each of the materials.

Acoustical modelling software has
been used to predict the reverberation
time (RT60) of the space.

An acoustic impedance “gun” (by
Microflown) has been used to directly
measure the absorption coefficients of
the classroom’s surfaces, to evaluate
its effectiveness against current
methods.

Materials

Duplicates
removed

Brick Wall
Carpet

Window
Absorptive Panel
Plasterboard
Ceiling Tiles
Doors

Wood Panelling

3
13
7
10
19
15
5
6

Total

/8




Painted Brick Wall Plasterboard Wall
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Glass Window Wooden Door
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Wooden Panelling
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Ceiling Tiles Absorptive Panel
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own In-Situ Measurement Results
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CONCLUSIONS

The range of absorption coefficients used in

this study contributed to a large variance in
predicted RT60.

For any room careful attention should be paid
to the materials that cover the largest surface

area, as they will have the greatest impact on
the reverberation time.

Many of the more reflective materials had very
similar coefficients across sources, indicating
that it is much more important to focus on
selecting the appropriate coefficients for the
more obviously absorptive materials, which
have a greater range of coefficients available to
choose from.

The Microflown in-situ measurement system is
applicable for acquiring absorption coefficients
for use in acoustical modelling, as the
predicted result is close to the measured value.

The configuration/settings used in this study
returned a higher level of absorption per
material than is indicated by literature.

The system’s apparent limitations are in
measuring particularly reflective materials. It
should be noted that for materials that do not
meet the minimum size criteria or that are
oddly shaped/constructed an absorption
coefficient may still need to be sourced from
literature.




