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Sound Insulation Strategy of the Side Panels in a Tilting Train
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Abstract

In an express tilting train, side wall insulating the noise from the exterior sound
source consists of two parts. One is the layered composite panel including
aluminum honeycomb, glass wool and nomex honeycomb. The other is the double
glazed window. In this study, sound insulation performance of the two parts is
investigated by mass law and experiment. Based on ASTM E2249-02, the intensity
sound transmission loss (TL) is measured on the specimens of the two parts. Mass
law deviation (MLD) is considered in order to compare the sound insulation
performance in respect of weight. Contribution of each part to the sound insulation
is analyzed and the sound insulation strategy for the interior noise reduction is
investigated.
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(b) Double glazed windows
Fig. 2 Side wall structures.
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Table 1 Specification of the layers of side wall

(b) Reverberant room
Fig. 3 Experimental set up for TL
measurement.

Table 2 Specification of the reverberant room

Layer component specimens | Mass | Thickness zz;f;:;
(size : 836mm x 836mm) (kg) (mm) Py
(kg/m’)
Aluminum honeycomb 7.24 43.0 10.36
Nomex honeycomb 2.40 10.0 3.43
Glass wool 087 | 200 125
(coated with aluminum film)
Side wall
(Al-honeycomb+glass 10.51 73.0 15.04
wool+nomex honeycomb)
Double gljaz'e.d window 1 20.89 195 29.89
(19.5t, initial model)
Double glazed window 2 2125 255 3041
(25.5t, proposed model)

Test Absorptive
Specimen Material

(a) Measurement method

Room volume 24075 m’
Cut off frequency 100 Hz
Background noise 25 dB(A)
Opening size 840mm x 840 mm
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Fig. 4 Transmission loss of the composite part.
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