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An unusual meeting of the London Branch took place in June 2011
when Claire Shepherd and Max Dixon invited around 40 attendees

to take part in one of two soundwalks.

In recent years there has been an increasing recognition that
addressing environmental noise levels alone is not always sufficient to
improve quality of life. In many cases, the acoustic environment as
perceived and understood by people in a particular context – the
soundscape - plays a key role. One tool that can be used to assess
soundscape quality and how it might be improved is to walk around an
area consciously listening to the various sounds and judging their
positive or negative contributions.

The evening began with short introductions by Claire and Max into the
concepts behind the process and some suggestions of how participants
could get the most out of the soundwalks. The meeting then split into
two groups to be led by Claire and Max around routes they had
planned to demonstrate the wide variety of sounds that can be
experienced even in a busy city like London.

On returning from the walks a lively discussion was held and it was
clear that all had found the experience stimulating. Although road
traffic noise was inevitably the dominant source in most locations, a
surprising number of other sounds, including church bells, the breakout
of voices and music from within buildings and the conversations of pub
goers, were widely observed. Subjectively, on one of the walks at least,
noise from buses was felt to be a key negative factor. This led to a
discussion about how it might be improved both in terms of sound
level reduction – for example by improving engine compartment
insulation – and subjectively, by adjusting the frequency spectrum.

Overall, those present felt the exercise was a great success and many
suggested making soundwalks an annual feature in the branch
calendar. This success was without question due to the considerable
time and effort put in by Claire and Max to prepare the routes, as
well as their wide experience of soundscape issues, and the branch
would like to thank them again for the hard work that made the
evening so enjoyable.

Meeting report:
London branch

Alan Bloomfield.

The March Council meeting was the last one - for a while at least -
for Paul Malpas, Peter Rogers and Jo Webb as they had decided not

to stand for re-election as ordinary members on Council.

The President thanked them for their efforts and then gave a special
vote of thanks to Stephen Turner who, after eight years as an ordinary
member and six years as vice-president, groups and branches was
standing down. He is now head of the Technical & Evidence Team, Noise
and Nuisance, at Defra.  Geoff Kerry replaced Stephen in that role at
the AGM in July. Stephen received a bottle of champagne to mark
the occasion.

New faces on Council following the AGM are Anne Budd, Robin
MacKenzie, Graham Parry and David Watts (all ordinary members). 

New faces on Council
Stephen Turner stands down

Stephen Turner and Trevor Cox

Introduction

Microphone systems used for long-term outdoor noise monitoring
are exposed to constant risk of damage from rain, corrosion and

mechanical damage. Such systems are generally required to fulfil the
specifications in IEC 61672-1 and are periodically verified to IEC
61672-3. However, owing to the practical limitations of test
laboratories, such periodic verification does not typically include
free-field testing of the entire microphone system including the
windshield. Instead, a standard procedure is to inspect the components
and replace any that show clear signs of wear. Conditions encountered
by outdoor systems in their everyday use affect measurements in ways
that may not be appreciated by users. In particular, temporary
conditions such as rain and ice would probably not be observed during
periodic verification. 

Test methods
Tests were carried out in a simulated free field system developed by
Cirrus Research to carry out automated directional response tests to
IEC 61672.

Conclusions were drawn about two standard styles of windshield:

• Type A: ‘conventional’ cylindrical type, consisting of 40 dpi foam in
an open cavity shape with a wall thickness of 7mm (Figure 1);

• Type B: spherical type of diameter 80mm, consisting of solid 80
dpi foam with ultra-violet resistant and hydrophobic (water-
repellent) treatments (Figure 2).

Instrumentation corner
Richard Wright and Guillaume Goulamhoussen. Effects of weather on outdoor microphone windshields

Figure 1:
Type A windshield: conventional

cylindrical type

Figure 2:
Type B windshield: spherical

type of diameter 80mm



Rainfall was approximated by spraying water from above, while ‘damp’
conditions were simulated by leaving the wet windshields to drain
naturally at room temperature for several hours. The frozen state was
achieved using a climate chamber to cool wet windshields rapidly to -
30°C immediately prior to testing.

Effects of water
When sprayed with water to simulate rain, type A absorbed up to 70g
of water, whereas the hydrophobically treated type B absorbed only 4g.

Frequency responses for windshield A are shown in Figure 3. It can be
seen that the wet and damp effects are similar up to 10kHz, but at
higher frequencies they are markedly different.

Frequency responses for windshield B are shown in Figure 4. It can be
seen that this type shows a steadily increasing attenuation at higher
frequencies when dry, but this characteristic could easily be corrected
using a digital filter in the sound level meter. The deviations due to
rain are within approximately 3dB in the worst cases, at frequencies
above 10kHz.

Effects of ice
Two weather scenarios were considered: firstly, when the windshield is
soaked in rain, then frozen — a situation common in rainy climates
where the night-time temperature drops below 0°C; and secondly
when the side of the windshield builds up a coating of hard snow due
to deposition in blizzards with strong winds.

The frequency response for the horizontal plane (90° incidence) with
ice on top is shown in Figure 6. Even after correction of the dry
response of the windshield, the effect of ice is to exceed the tolerances
in IEC 61672-1, particularly at around 4kHz.

The effects of a build-up of snow and ice proved greater, as would be
expected, with deviations of up to +5dB and greater than -20dB from
a flat frequency response.

The polar response at selected frequencies in the ‘packed snow’
scenario is shown in Figure 7.  Note that the ice patch was oriented so
that it was directly facing the loudspeaker near the 180° position.

Deviations of more than 10dB occur at different angles, not simply
when the ice patch is facing the direction of incident sound.
The differences between 0° and 360° results are due to changes
between the start and end condition of the ice, as it melted slightly
during the test.

Mechanical damage
Damage to outdoor windshields is often encountered, for example
from birds and small animals picking pieces of foam from the
windshield, presumably to use for nesting material. Such damage was
simulated by cutting a conical section from a windshield of type B. This
resulted in deviations of the magnitude of +2.5dB and -2.0dB compared
with the reference level.

Conclusions
Rain soaking into the windshield has a complex effect on the frequency
and directional responses, with the potential to move the system
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continued on page 18

Figure 3: Influence of rainwater on windshield A

Figure 4: Influence of rainwater on windshield B

Figure 6: Influence of ice on top, windshield B

Figure 7: Type B, ice on side

Ice on top Snow on side

Figure 5: Cold weather problems
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response outside acceptable limits. These effects are less pronounced
on hydrophobically treated spherical windshields than on non-treated
open-cavity windshields. Ice crusts on windshields have marked effects
on the responses. 

Sufficient care should be taken to record meteorological conditions
and to interpret measurements accordingly in locations prone to heavy
rainfall and freezing. The windshield may exhibit significant response
deviations that vary over time during the drying process for several

hours after rain has stopped.

Physical damage to the foam also affects the responses, but to a lesser
degree than rain and ice.

The tests also concluded that wind-induced noise tends to decrease as
windshield diameter increases. It is possible that weather, damage and
ageing effects are also lower on larger devices.

Richard A Wright MIOA and Guillaume Goulamhoussen are with Cirrus

Research plc.

This article is based on excerpts from a paper submitted for publication at

Internoise 2011, Osaka

Effects of weather on outdoor microphone windshields
- continued from page 17

The 30 March 2011 meeting of the branch saw Mike Swanwick
present to a large audience at the Arup Campus in Solihull. Mike

has degrees in electrical and electronic engineering and applied
acoustics but his interest in presenting this topic derives from his
amateur role as a sound and recording engineer and a lifelong
enthusiasm for listening to good music on a good sound system. 

When listening to music on a sound system everyone hears something
different because we have different hearing acuity and different tastes
and preferences for how the music should sound. However, if the
subjective element is put to one side it is possible to be objective about
how accurately the sound system reproduces the source material. This
subject is littered with rules of thumb, rumours and myths and there
have been many confusing and nonsensical arguments regarding the
choice, installation and listening pleasure of domestic sound systems.
The aim of the talk was to show what can go wrong and how to
optimise the performance of both high-end and budget hi-fi systems.  It
is important to recognise that a system will only sound as good as the
weakest component will allow it to. Generally CD players and
amplifiers are very capable modules but some components are always
potentially problematic including loudspeakers, signal wiring,

loudspeaker wiring and mains power distribution. 

Mike explained a great deal of the physics, terminology, standards and
specifications concerning various components of a hi-fi system. These
included electrical and acoustical amplitude, line level, power,
impedance, efficiency, maximum power transfer theorems, loudspeaker
sensitivity matching, frequency and wavelength, resonance, resistivity
and materials, analogue and digital cables, power cables and power
distribution, noise/hum/distortion, loudspeaker design including horns,
loudspeaker cables, loudspeaker stands, and room acoustics. That was
quite a list! During these discussions he considered their relevance to
the performance and enjoyment of your hi-fi system. In so doing he
debunked a number of myths and false claims that may be encountered
from time to time from manufacturers and salespersons concerning
the precise specification of particular components. There were a
surprising number of issues that relate to cables. Mike’s presentation
was packed full of detail and supported by a hand-out. It is clearly not
possible to do justice to such a comprehensive presentation in this
brief report. Thanks to Mike for his presentation and to Arup for
hosting the meeting.

Meeting report: Midlands branch 
Kevin Howell. Midlands branch - Hi-fi myths busted

The Atkins offices in Birmingham provided the venue for the 13 April
2011 meeting when Jorge D’Avilles of URS/Scott Wilson presented

studies that he had carried out into the design of the public address
(PA) system for a new railway station. 

Jorge described the parameters that determine whether a spoken
message is intelligible to the listener. It became clear that although the
PA consultant is charged with designing an effective PA system, almost
none of the parameters that will determine its effectiveness are under
his control. The hearing acuity of the listener and the clarity of
articulation of the speaker are things that the system designer cannot
control. It is hoped that he can influence directly the sound level and
quality of the PA announcements and the number, distribution and
orientation of loudspeakers, but even these are likely to be
compromised by cost constraints, practical installation issues and
health and safety and aesthetic requirements. To ensure suitable
background noise levels and reverberation characteristics for him to
work with, the designer needs the opportunity to influence the design
of the spaces and the surface finishes. However, many of these issues
are determined well before the PA design is considered.  

Jorge described the anatomy of hearing and masking effects and the
relevance of the delay times when listeners can hear more than one
loudspeaker. He explained a number of the subjective and objective
methods he considered for assessing speech intelligibility, with
reference to a number of relevant BSI and ISO standards, and some of
the pros and cons of each in relation to his work. 

Jorge modelled the railway station in question which will have a 122m
long platform, 19m wide and a roof 14m high.  Initial modelling
determined that 85 loudspeakers would be required to cover the area,
a mixture of ceiling and ‘totem’ mounted. However, the model based on
calculations of sound pressure level and speech transmission index
(STI) showed there to be some areas of very poor intelligibility. He
considered a number of options before negotiating with the design
team for a significant increase in the area of absorptive surfaces. A
rerun of the model showed improved STI and sound pressure levels.
Jorge demonstrated the effects to the audience by presenting an
auralisation simulation.  As a parting shot he mentioned that although
the station announcements would be in English, 30% of people in
London are not native English speakers. There appeared to be no way
to take this into account!

The branch committee gives many thanks to Jorge for his interesting
presentation and to Atkins for making us welcome once again at
their offices.

The assessment of noise from small wind turbines
On 19 May Dani Fiumicelli of AECOM gave a very interesting talk
about small wind turbines to a large audience from the Midlands
branch at the offices of URS/Scott Wilson in Nottingham. The
presentation was similar to the one that Dani previously presented to
the Eastern branch, as already reported in Acoustics Bulletin. Thanks
are offered both to Dani and UPS/Scott Wilson.

Meeting report: Midlands branch 
Kevin Howell. Kevin Howell. An introduction to Public Address systems and intelligibility


