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Fig. 1. Model for analysis. A plane wave of unit pressure amplitude is incident on the film, which is backed by a porous layer of
thickness d, characteristic impedance Z,, and propagation constant y.
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Fig. 2 Comparison of the theory (solid line) and measurement (dashed line) for normal absorption coefficient of a film (8.5um)
with a fiberglass layer (50mm). Calculated values for the fiberglass without the film are shown in dotted line for reference.
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Fig. 3 Comparison of the theory (solid line) and measurement (dashed line) for normal absorption coefficient of a film (50pum)
with a fiberglass layer (50mm). Calculated values for the fiberglass without the film are shown in dotted line for reference.
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Fig. 4 Effect of film thickness on the absorptivity (calculated value): (1)50, (2)38, (3)25, (4)21, (5)12, (6)8.5um, (7) none. Flow
resistivity of fiberglass assumed to be 20 kPa s/m”.
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Fig. 5 Comparison of the theory (solid line) and measurement (dashed line) for coated polyurethane foam. Film thickness: 15um.
Dotted line shows measured value of the foam alone (uncoated).
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Fig. 6 Comparison of the theory (solid line) and measurement (dashed line) for coated polyurethane foam. Film thickness: 120pm.
Dotted line shows measured value of the foam alone (uncoated).
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Fig. 7 Calculated impedance of coated polyurethane foam in comparison with that of uncoated foam. Measured results after
Schwartz and Buehner “for a similar material are also plotted for uncoated foam ( * : real, -+:imaginary) and foam coated with

0.11kg/m’ film (o: real, X : imaginary).
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EFFECT OF IMPERVIOUS FILMS ON THE ABSORPTION
CHARACTERISTICS OF POROUS ABSORBENT
MATERIALS

Kimihiro SAKAGAMI
Junko NISHIO
Masayuki MORIMOTO

Abstract

Porous absorbent materials are widely used for controlling acoustical environment in built environments. Porous absorbent
materials are often used outdoors for noise controlling purpose, however, they need to be covered by an impervious film for
protection in outdoor environment. The effect of the coating film on the sound absorption characteristics has been experimentally
studied by some authors; however, the absorption mechanism still needs to be clarified. Besides, a theory for prediction of
absorption characteristics of coated porous materials has not yet been established. In this study a simple membrane-type
absorption model is applied to analyse the acoustical properties of film-coated porous materials. Results show that the absorption
characteristics of fiberglass covered by a film change from porous-type to membrane-type due to the effect of the film.
Regarding urethane foams, the effect of the coating film is considered to change the acoustical propetties of the urethane foam

itself.
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