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Abstract

Noise intrusion into the buildings is a common problem if you live
close to busy roads, railway lines, under flights paths or near industrial
units, and windows tend to be the weakest point of sound insulation in
the home. Unlike walls and ceilings, which block and absorb sound
waves, windows (glass) allow more sound vibrations to pass through
and enter the home. To effectively lower the amount of external noise
that enters a building and subsequently maintain the amenity of an
inner city residence, particular attention to the construction detail of
the windows is required.

In this investigation the acoustical performance of double glazing
windows are investigated by means of experimental and calculating
methods. The fundamental theories of sound insulation of a partition
and the behavior of sound insulation curves in the frequency range of
interest, was investigated. At different frequencies sound
waves behave differently passing a partition. Moreover the type of
the partition (thickness, type of the material and the number of panels)
effects on the sound transmission behavior.

Sound transmission of single and double glazing windows with
normal and laminated glasses was measured in the laboratory. Further
investigations were done on the effect of the thickness of the glasses,
the space between two glasses in double glazing systems and the type
of the spacer gas. The results show that increasing the thickness of
glasses and the use of glasses with different thickness, the spacer and
also laminating one or both glasses especially with acoustical
laminating layer in double glazing systems, can increase the sound
insulation of windows. The acoustic seal around the frame and
installation method are also very important.

In this work the sound insulation of different glasses was calculated
by INSUL software. The results were in good agreement with
experimental tests. As well as the effect of using a compound wall in
which different windows (single glass, laminated glass, double
glazing, ...) were installed on it, was investigated with INSUL. In this
stage the results show that using a double glazing window in which
the glasses are laminated can improve the sound insulation of
compound wall very well.
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