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Abstract:

Traffic noise transmission through the open windows of naturally-ventilated
classrooms can reduce speech intelligibility and can negatively impact academic
performance. The findings of a numerical study are presented. Software was used to
assess effective noise attenuation solutions for naturally-ventilated classrooms
exposed to traffic noise. A typical situation in urban schools in Gauteng, South
Africa, is considered in which classrooms are ventilated by large open windows in
accordance with national building regulations and norms and standards for school
design. The aim of the study was to establish a heuristic framework for early design
decisions regarding how far from the road a classroom building should be set, and
the effective height and position of a solid noise barrier to ensure a suitable ambient
noise level inside a classroom with open windows. Efficacy was measured with
reference to an indoor ambient sound level of 40 dBA. The findings show that with
the insertion of barriers, the required ambient level was achieved for a classroom at
least 68 m from the road, if the barrier is at least 3.5 m high. However, it was found
that a significant insertion loss (>6 dB) and an improved signal to noise ratio could be
achieved for classrooms as close as 17 m from the road with a barrier of at least 2 m
high. Though not broadly generalizable, the findings provide a heuristic guide
applicable for designing new schools or selecting attenuation interventions in existing
city schools that are similar to those used in the study.



