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_ 4 July

Organised by the

Musical Acoustics Group

The acoustics of organs and the

buildings in which they are housed

London

8 July

Organised by the Noise and

Vibration Engineering Group

New technology for

engineering noise control

London

17-19 September

Organised by the

Underwater Acoustics Group

Third international conference on

synthetic aperture sonar and

synthetic aperture radar

Lerici, Italy

14-15 October

Organised by the

Electro-Acoustics Group

Reproduced Sound 2014

Birmingham

15-16 October

Institute 40th

Anniversary Conference

Birmingham

Please refer to

www.ioa.org.uk

for up-to-date information.

ME? St Albans

Dear MeméerS

This is my last President’s letter to

you. At the AGM in July William Egan

will be taking over as President,

Trevor Cox will be stepping down as

immediate past President, and JC

Webb will become President-elect.

As I reflect on my time as

President I am only too aware of all

those things I intended to do, and

which I have failed to do. One was to

get to at least one committee meeting

of every group, branch and standing

committee, However, I quickly

realised that if I did that I would

have little time for anything else. So

apologies to all those committees that

I have failed to visit. Being President

has really brought home to me Just

how much time and effort is put in

on a voluntary basis by our many

committee members and I would like

to thank you all, and all those other

members who are involved in so

many voluntary activities to ensure

that the Institute thrives.

Another failure that I feel sad about

is breaking my promise to you that we

would have a. conference at

Windermere during my presidency. I

had been looking forward to another

trip to Windermere but sadly it has yet

to happen — I do hope that it will

sometime in the not too distant future.

We do of course have the 40th

anniversary conference to look

forward to in October. There was an

excellent response to the call for

papers, and every group has

organised a lively session. Together

with our distinguished guest

speakers, Leo Beranek and Herman

Steeneken, and several plenary medal

lectures, it promises to be a stimu-

lating and enjoyable few days. I

would also like to remind the

branches that they are still able to

apply for £1,000 to support some

activity in celebration of the anniver-

sary. This should ideally be something

which helps to raise the profile of the

In stitute and/or of the subject of

acoustics outside of the usual branch

activities and participants,

In recent years there have been

some fairly major changes in the

Institute, Early on in my presidency

we appointed a. new Chief Executive

and I would like to thank Allan and

the rest of the office staff for their

hard work and support over the past

two years, We really are very lucky in

having such a loyal and well func-

tioning team in St Albans. Among  

other things, we have now got

our new website up and running

which is enabling us to take various

actions to attract new members and

to widen our appeal to students, and

should lead to an overall increase in

efficiency and far less paperwork

(which will please our new

Sustainable Design Task Force).

One thing I Will miss when I cease

to be President is the opportunity to

attend as many conferences and one

day meetings as I like. I have enjoyed

going to lots of interesting events,

presenting our medals and awards,

and getting to know many of you on

these occasions. As I have just retired

from my university post, I will now

be Joining the Senior Members’ Group

in its campaigning for low conference

fees for pensioners, and for the

timing of meetings so that we can all

travel using our Senior Railcards,

Finally, I would like to thank my

colleagues, past and present, on the

Executive Committee and Council, It

has been a real pleasure and privilege

working with them all and I have

greatly appreciated their help, support

and friendship. I wish William every

success as the next President and look

forward to another two years working

with him and the other members on

Exec and on Council.

Most of all, thank you to all

members. With your continued

support and enthusiasm, the

Institute should go from strength to

strength for the next 40 years, and I

look forward to seeing many of you at

the conference in October. 0

gm. ,
Bridget Shield, President

Acoustics Bulletin July/August 2014 ( ( B



 

M
i
t
e

In
st

it
ut

e

Li
ve

ll
y
d
e
b
a
t
e
o
v
e
r
p
r
o
p
o
s
e
d
c
h
a
n
g
e
s

{t
o

s
c
h
o
o
l
s
a
c
o
u
s
t
i
c
d
e
s
i
g
n
s
t
a
n
d
a
r
d
s

B
y
Ro

ry
Su

ll
iv

an

n
Ap

ri
l
th

e
I
D
A
he

ld
a
me

et
in

g
at

Bi
sh

op
sg

at
e

in
L
o
n
d
o
n

to
ga

ug
e
m
e
m
b
e
r
s
'
fe

ed
ba

ck
to

th
e
pr

op
os

ed
dr

af
t
ac

ou
st

ic
d
o
c
u
m
e
n
t

to
re

pl
ac

e
BB

93
,
pr

es
en

tl
y

ti
tl

ed
Ac

ou
st

ic
De

si
gn

of
Sc

ho
ol

s
—
Pe

rf
or

ma
nc

e
st

an
da

rd
s
20

14
.
Th

is
re

la
te

d
in

pa
rt

ic
ul

ar
to

a
n
u
m
b
e
r

of
ke

y
ch

an
ge

s
to

Se
ct

io
n

I.
T
h
e
d
a
y
fe

at
ur

ed
pr

es
en

ta
ti

on
s
o
n
th

e
ar

ea
s
of

c
h
a
n
g
e
f
r
o
m

A
d
r
i
a
n
J
a
m
e
s
of

A
d
r
i
a
n
J
a
m
e
s
Ac

ou
st

ic
s,

A
n
d
r
e
w
Pa

rk
in

of

Cu
nd

al
ls

.
la

ck
Ha

rv
ie

-
C
l
a
r
k
of

A
p
e
x
Ac

ou
st

ic
s,

R
i
c
h
a
r
d
D
a
n
i
e
l
s
of

th
e
Ed

uc
at

io
n
F
un

d
i
n
g
Ag

en
qr

,
E
m
m
a

Gr
ee

nl
an

d
of
W
S
P
a
n
d
D
o
n

Oe
te

rs
of
A
r
u
p
Ac

ou
st

ic
s.

T
h
e
me

et
in

g
w
a
s
at

te
nd

ed
by

al
mo

st
50

de
le

ga
te

s,
pr

ed
om

i-
na

nt
ly

co
ns

ul
ta

nt
s,

a
n
d
in

cl
ud

ed
s
o
m
e

li
ve

ly
de

ba
te

at
ti

me
s.

It
a
l
l
o
w
e
d
th

e
c
o
m
m
i
t
t
e
e

to
in

fo
rm

,
d
e
f
e
n
d
or

ex
pl

ai
n
th

ei
r

de
ci

si
on

s.
T
h
e
fe

ed
ba

ck
fr

om
th

e
me

et
in

g
ha

s
fo

rm
ed

th
e

p
r
e
d
o
m
i
n
a
n
t
pa

rt
of

th
e
I
D
A
fo

rm
al

re
sp

on
se

to
th

e
D
E
.

Th
is

c
a
n

b
e
vi

e
we

d
in

th
e
pu

bl
ic

at
io

ns
se

ct
io

n
of

th
e
In

st
it

ut
e
we

bs
it

e
u
n
d
e
r
re

sp
on

se
to

co
ns

ul
ta

ti
on

s.
T
h
e

va
st

ma
jo

ri
ty

of
th

e
ch

an
ge

s
to

th
e
re

vi
se

d
Se

ct
io

n
1
we

re
ap

pr
ov

ed
by

th
e
de

le
ga

te
s.

T
h
e
ke

y
as

pe
ct

s
di

sc
us

se
d
we

re
:

0
H
o
w

th
e
n
e
w
st

an
da

rd
ge

ne
ra

ll
y
e
n
c
o
m
p
a
s
s
e
s

th
e
re

qu
ir

e~
m
e
n
t
s

fo
r
re

fu
rb

is
hm

en
ts

a
n
d
c
h
a
n
g
e
of

us
e
w
a
s
ap

pr
ov

ed
.

-
Th

er
e
w
a
s

al
so

ap
pr

ov
al

fo
r
th

e
us

e
of

pe
rm

it
te

d
ex

ce
pt

io
ns

as
Al

te
rn

at
iv

e
P
e
r
f
o
r
m
a
n
c
e
S
t
a
n
d
a
r
d
s

(A
PS

J,
b
ut

to
a
m
i
n
i
m
u
m

st
an

da
rd

,
so

as
to

av
oi

d
in

di
re

ct
de

ro
ga

ti
on

f
r
o
m
a
n
y
re

qu
ir

ed
p
e
r
f
o
r
m
a
n
c
e
Th

es
e

ar
e
pr

es
en

tl
y
co

ns
id

er
ed

as
be

in
g

m
o
v
e
a
b
l
e
wa

ll
s
(:

>
45

d
B
D
H
“
)
;

in
te

rc
on

ne
ct

in
g
do

or
s

(=
>
35

d
B

Rw
)
a
n
d
as

so
ci

at
ed

wa
ll

(:
>4

5
d
B

Rw
)
b
e
t
we

e
n
te

ac
hi

ng
sp

ac
es

,
se

rv
in

g
ha

tc
he

s
(=

>1
8
d
B

RN
);

a
n
d

vi
si

on
pa

ne
ls

fo
r

mu
lt

i-
pu

rp
os

e
ha

ll
s,

mu
si

c
r
o
o
m
s
a
n
d

co
nt

ro
l
r
o
o
m
s

(=
>
45

d
B

Rw
)
a
n
d
as

so
ci

at
ed

wa
ll

s
(:

>5
5
d
B

Rw
),

-
T
h
e
pe

rf
or

ma
nc

e
re

qu
ir

em
en

ts
n
o
w
e
xp

a
n
d
e
d

fo
r
re

fu
rb

is
h-

m
e
n
t
s
a
n
d
c
h
a
n
g
e
of

us
e
ar

e
ge

ne
ra

ll
y
re

la
xe

d
by

5
d
B

c
o
m
p
a
r
e
d
wi

th
n
e
w

bu
il

d
a
n
d

wi
ll

ac
t
as

th
e
m
i
n
i
m
u
m

s
t
a
n
d
a
r
d
fo

r
A
P
S
s
.
T
h
i
s
wa

s
,
h
o
w
e
v
e
r
,
n
o
t
c
o
n
s
i
d
e
r
e
d
su

ffi
-

ci
en

tl
y
ex

pl
ic

it
wi

th
in

th
e
dr

af
t
a
n
d
o
p
e
n

to
co

nf
us

io
n,

al
lo

wi
ng

po
te

nt
ia

ll
y
ex

ce
ss

iv
el

y
h
i
g
h
in

te
rn

al
no

is
e

le
ve

ls
.

'
T
h
e
c
h
a
n
g
e
s

in
ge

ne
ra

l
to

th
e
in

te
rn

al
no

is
e
le

ve
ls

a
n
d
as

so
ci

-
at

ed
ma

tr
ix

we
re

ac
ce

pt
ed

.
Th

is
do

es
re

su
lt

in
s
o
m
e
ch

an
ge

s
to

th
e
as

so
ci

at
ed

in
-s

it
u
ai

rb
or

ne
or

i
m
p
a
c
t
s
o
u
n
d
re

du
ct

io
n

re
qu

ir
em

en
ts

b
e
t
we

e
n
ad

ja
ce

nt
sp

ac
es

.
Al

th
ou

gh
m
a
n
y
sp

ac
es

re
ma

in
ed

th
e
sa

me
,
s
o
m
e
sp

ac
es

b
e
c
a
m
e
m
o
r
e

or
le

ss
on

er
ou

s,
al

l
by

on
ly

5
dB

,
wh

il
st

th
eh
ig

he
st

in
-s

it
u
ai

rb
or

ne
s
o
u
n
d

re
du

ct
io

n
is
n
o
w
55

d
B
Du

n”
.

-
T
h
e
ch

an
ge

fr
om

Dn
IW

or
U
m
,

(T
mt

ma
x)

to
0.

5
se

co
nd

s
(T

m)
ra

is
ed
m
u
c
h
de

ba
te

al
on

g
wi

th
th

e
la

ck
of

us
e
of

DW
.
Th

er
e
w
a
s

b
r
o
a
d
di

sa
gr

ee
me

nt
ac

ro
ss

th
e
r
o
o
m

as
to

w
h
i
c
h
w
a
s

m
o
s
t

su
it

ab
le

,
in

re
sp

ec
t
to

de
si

gn
,
c
o
m
m
i
s
s
i
o
n
i
n
g
a
n
d
ov

er
-p

en
al

-
is

in
g
sm

al
l
ro

om
s,

w
h
i
c
h
r
e
m
a
i
n
e
d
un

re
so

lv
ed

.
-

T
h
e

dr
af

t
re

la
xe

s
th

e
re

ve
rb

er
at

io
n
re

qu
ir

em
en

t
fo

r
sp

or
ts

ha
ll

s
f
r
o
m

1.
5
to

2
se

co
nd

s
Tm

f,
a
n
d
th

e
po

te
nt

ia
l
fo

r
a
d
e
e
m
e
d

to
sa

ti
sf

y
de

si
gn

w
a
s
ge

ne
ra

ll
y
we

l
c
o
m
e
d
,
bu

t
wi

th
a
no

te
of

ca
ut

io
n
wi

th
re

ga
rd

to
sp

ec
ia

l
n
e
e
d
s
re

qu
ir

em
en

ts
.

-
Ra

in
no

is
e

is
pr

op
os

ed
to

be
in

cl
ud

ed
as

a
gu

id
an

ce
re

qu
ir

e—
m
e
n
t
of

+2
5
d
B
ab

ov
e
th

e
in

te
rn

al
a
m
b
i
e
n
t
no

is
e

le
ve

ls
.

-
T
h
e
u
s
e
of

a
c
o
m
p
o
s
i
t
e
s
o
u
n
d
r
e
d
uc

t
i
o
n

fo
r
co

rr
id

or
s
wa

ll
s

(i
.e

.

w
i
n
d
o
w
,

wa
ll

s
a
n
d

ve
nt

il
at

or
s)

,
al

on
gs

id
e
a
re

du
ct

io
n
in

th
e

ve
nt

il
at

or
re

qu
ir

em
en

ts
fr

om
cl

as
sr

oo
ms

w
a
s
ac

ce
pt

ed
.

0
In

te
rm

s
of

th
e
bu

il
di

ng
en

ve
lo

pe
th

e
LA

l
pa

ra
me

te
r
as

an
in

te
rn

al
no

is
e
li

mi
t

is
n
o
w
pr

op
os

ed
as

re
mo

ve
d,

al
th

ou
gh

th
er

e
w
a
s
a
de

si
re

fo
r
s
o
m
e

in
te

rm
it

te
nt

so
ur

ce
pa

ra
me

te
r
to

be
re

ta
in

ed
fo

r
si

te
s
ad

ja
ce

nt
to

no
is

e
so

ur
ce

s
su

ch
as

ai
rp

or
ts

,
Cr

os
sr

ai
l
et

c,
-

T
h
e
c
h
a
n
g
e

in
ve

nt
il

at
io

n
st

ra
te

gy
a
w
a
y
fr

om
bu

il
di

ng

(3
’
)

)
)

Ac
ou

st
ic

s
Bu

ll
et

in
Ju

ly
/A

ug
us

t
20

14

en
ve

lo
pe

s
de

si
gn

ed
o
n
sp

ec
ifi

c
se

as
on

co
nd

it
io

ns
,
to

n
u
m
b
e
r

of
ho

ur
s
re

qu
ir

ed
pe

r
ye

ar
,
w
a
s
ex

pl
ai

ne
d
by

Ro
be

rt
Pi

tc
he

tt
of

Cu
nd

al
ls

.
Th

is
cr

ea
te

d
de

ba
te

a
n
d
co

nf
us

io
n
as

to
th

e
m
e
t
h
o
d

of
ca

lc
ul

at
io

n
a
n
d
w
h
e
t
h
e
r
a
de

em
ed

-t
o-

sa
ti

sf
y
so

lu
ti

on
sh

ou
ld

be
co

ns
id

er
ed

.
It
w
a
s

cl
ea

r
th

at
m
o
r
e
in

fo
rm

at
io

n
in

re
sp

ec
t
to

ch
an

gi
ng

re
qu

ir
em

en
ts

ou
ts

id
e
of

ac
ou

st
ic

s
le

av
es

th
is

ar
ea

in
s
o
m
e
flu

x,
a
n
d
th

er
ef

or
e
as

to
w
h
a
t
sc

ho
ol

si
te

s
ma

y,
by

de
fa

ul
t,

be
ac

ce
pt

ab
le

as
na

tu
ra

ll
y
ve

nt
il

at
ed

.
0

Fo
r
ch

il
dr

en
wi

th
he

ar
in

g
a
n
d
c
o
m
m
u
n
i
c
a
t
i
o
n
ne

ed
s
th

er
e
w
a
s

ap
pr

ov
al

fo
r
st

ri
ct

er
re

ve
rb

er
at

io
n
co

nt
ro

l
fo

r
te

ac
hi

ng
sp

ac
es

a
n
d
wi

th
in

sp
or

ts
ha

ll
s
wh

i
c
h

wi
d
e
nt
he

fr
eq

ue
nc

y
ra

ng
e
of

av
er

ag
in

g
a
n
d
a
d
d
i
n
g
s
o
m
e
co

mp
le

xi
ty

,
-

T
h
e
r
e
w
a
s

ge
ne

ra
l
ap

pr
ov

al
fo

r
c
h
a
n
g
e
s

to
th

e
o
p
e
n
pl

an
te

ac
hi

ng
fo

r
ST

Is
wi

th
in

cr
it

ic
al

li
st

en
in

g/
in

st
ru

ct
io

n
a
n
d

b
e
t
w
e
e
n

gr
ou

ps
,
a
n
d

fo
r
h
o
w

th
is

ap
pl

ie
d

(L
e.

no
t
fo

r
th

e
ex

ce
pt

io
n

pe
ri

od
w
h
e
n
su

ch
sp

ac
es

ar
e
no

t
us

ed
fo

r
cr

it
ic

al
li

st
en

in
g)

.
Th

er
e
w
a
s

le
ss

a
g
r
e
e
m
e
n
t
fo

r
sp

ec
ifi

c
re

ve
rb

er
at

io
n

ti
me

li
mi

ts
fo

r
o
p
e
n
pl

an
ar

ea
s
a
n
d
di

sc
us

si
on

as
to
h
o
w
th

e
n
e
e
d
s

fo
r
ch

il
dr

en
wi

th
he

ar
in

g
a
n
d
c
o
m
m
u
n
i
c
a
t
i
o
n

di
ffi

cu
lt

ie
s

m
a
y
b
e
ad

dr
es

se
d.

-
T
h
e
r
e
w
a
s
su

pp
or

t
fo

r
th

e
m
o
v
e
m
e
n
t

of
th

e
o
p
e
n
pl

an
re

qu
ir

e-
m
e
n
t
s
ou

t
of

th
e
Bu

il
di

ng
Re

gu
la

ti
on

s
a
n
d

it
s
re

la
ti

on
sh

ip
wi

th
Bu

il
di

ng
Co

nt
ro

l,
to

it
s
in

cl
us

io
n

in
Ac

ou
st

ic
De

si
gn

of
Sc

ho
ol

s
su

pp
or

ti
ng

th
e
Sc

ho
ol

Pr
em

is
es

Re
gu

la
ti

on
s
a
n
d
th

e
In

de
pe

nd
en

t
Sc

ho
ol

St
an

da
rd

s.
Th

is
th

er
ef

or
e
b
e
c
o
m
e
s
th

e
re

sp
on

si
bi

li
ty

of
th

e
cl

ie
nt

bo
dy

,
t
h
o
u
g
h
th

e
cl

ie
nt

b
o
d
y
w
a
s
no

t
we

ll
d
e
fi
n
e
d
.

T
h
e
r
e
w
a
s
s
o
m
e
de

ba
te

a
b
o
ut

th
e
re

le
as

e
of

th
e
as

so
ci

at
ed

G
u
i
d
a
n
c
e
d
o
c
u
m
e
n
t

to
Se

ct
io

n
1
w
h
i
c
h

is
pr

es
en

tl
y
in

a
de

ve
lo

pe
d

dr
af

t
fo

rm
a
n
d

th
at

it
co

ul
d
be

tr
ea

te
d
as

a
d
y
n
a
m
i
c
d
o
c
u
m
e
n
t

po
te

nt
ia

ll
y
re

le
as

ed
by

th
e
e
n
d
of
M
a
y
20

14
bu

t
th

er
e
w
a
s

li
tt

le
a
g
r
e
e
m
e
n
t
f
r
o
m

th
e
m
e
m
b
e
r
s
.

Ov
er

al
l,

it
w
a
s
a
po

si
ti

ve
me

et
in

g.
M
e
m
b
e
r
s

ap
pr

ec
ia

te
d
th

at
sc

ho
ol

s
de

si
gn

so
lu

ti
on

s
we

r
e
m
o
v
i
n
g
wi

th
n
e
w
re

qu
ir

em
en

ts
fo

r
ch

il
dr

en
wi

th
sp

ec
ia

l
ed

uc
at

io
na

l
n
e
e
d
s
a
n
d

fle
xi

bi
li

ty
in

re
ga

rd
to

bu
il

d
ty

pe
s
w
a
s
n
o
w
m
o
r
e
pr

om
in

en
t
si

nc
e
th

e
in

tr
od

uc
ti

on
of

fr
ee

sc
ho

ol
s,

a
n
d
ad

ap
ti

ng
th

e
st

an
da

rd
to

a
c
c
o
m
m
o
d
a
t
e

na
tu

ra
l

or
hy

br
id

ve
nt

il
at

io
n
sy

st
em

s.
a

   
   

     

N
e
w
ac

ou
sfl

qs
ta

pg
ar

d
.-

slu
r

c
l
a
s
s
r
o
o
m
s
a
r
e
O
n

th
'é

'w
ay

    

 



[mam Affairs

Scottish wind {farm noise meeting hills the
quality marl]: for delegates
By Alistair Somerville

the Crowne Plaza Hotel in Glasgow in May. It was opened
and chaired by Alistair Somerville, Branch Chairman.

The meeting was structured to cover mainly the technical
aspects and updates in the morning sessions and the local
practical application/policy issues in the afternoon, This seemed to
work well, with the afternoon speakers able to rely on the content
provided in the morning sessions as a backdrop/context/under»
standing to make their practical application and policy points,
Much of the technical content was similar to that which was
reported in the May~June issue for the Institute's meeting in
Newport, Wales, and therefore it will not be repeated here.

Andrew Bullmore gave the first presentation. He discussed
blade swish and the generation of noise from the blades of the
turbine on the downward slope and normal and atypical AM, with
a variation of greater than 10 dB causing impulsive thumps which
can be noticeable at distances of up to 1 km.

He was followed by Jeremy Bass from RES Ltd, who explained
the development of the RenewableUK AM tool. This tool has been
developed to rate an audio signal from wind farm sources and
predict the likelihood of AM occurring.

Mike Stigwood talked about the long term monitoring MAS
Environmental is undertaking at Cotton Farm wind farm. Ten
months‘ worth of data from Cotton Farm has been considered in
addition to data from two other sites to try to predict the occur-
rence of AM. He also gave an audio demonstration of the AM effect.

Richard Perkins gave an update on the final drafting of the IOA’s
six wind turbine supplementary guidance notes (SGNs). These are
expected to be available in June, following approval by IOA Council.
Richard explained that, whilst the main document had been
endorsed by all four British governments, the IOA had retained
editorial rights over the guide. It is intended to write to all British
governments to seek further endorsement for the supplementary
guidance notes. Richard gave an overview of each of the SGNs.
We were fortunate that Graham Marchbank, Principal Planner

from Scottish Government, could attend and update the meeting
on planning policy, its approach to renewable energy and to
discuss several planning inquiry decisions. This included Barrogill
Mains, Thurso, where the appeal was dismissed as the Reporter

The Scottish Branch meeting on wind farm noise took place at

Blade_s i_sh_(;ame‘_under
the'mlcroscope 

was not satisfied that the development would not give rise to
unacceptable noise impacts, and additionally, that no background
noise or wind speed data was available, Graham also discussed
Hardyard Hill which had two conditions attached, one of which
was specifically drafted to cover properties with a financial
interest. He outlined research into 10 wind farms throughout
Scotland where a large number had current complaints. The
Scottish Government intends to review and analyse all data in
connection with the wind farms, including consultation
responses, submissions to planning inquiries, complaint informa-
tion and any compliance measurements. It also intends to
consider what might be different with the introduction of the
Institute’s Good Practice Guide (GPG).

Dick Bowdler discussed planning conditions and compliance
testing. He reviewed a range of typical planning conditions along
with the six tests, giving examples of difficulties in relation enforce-
ability and precision. One condition was 4,100 words long. He
amusingly observed that the whole GPG was only 2,600 words long.

Cameron Sutherland of Green Cat Renewables advised that it
has been involved in more than 100 wind turbine projects in
Scotland. A large percentage of these are in Aberdeenshire
Council, which has adopted a simplified design noise criterion
condition with a limit of 35 dBlA]. He and two colleagues
presented challenges in relation to compliance measurements and
demonstrated this using their analysis of measurement data
collected by them.

Chris Iordan was due to deliver a presentation on the content
and assessment of wind turbine noise reports but unfortunately
could not attend. At short notice Richard Perkins stood in and
delivered Chris's presentation, Chris's experience of reviewing
more than 400 reports was particularly helpful for local authorities
tasked with considering noise reports submitted in support of
wind turbine planning applications. Following a couple of sugges-
tions in Chris's presentation, Alistair asked (1) whether any LAs
present used directional analysis/filtering to help validate back-
ground noise data? (only one LA said it had done) and (2] whether
any councils had considered grouping together to purchase 10 m
masts? (none had).

The meeting concluded by Alistair leading a discussion on a
number of contentious issues. He also took a show ofhands vote
on three specific questions: (I) Are the ESTU limits right? (2) Is
current guidance re Windshields clear enough? [3) Is the IDA the
right body to take the lead on the wind farm noise debate and to
continue developing understanding and guidance in this area, e.g.
re AM? The meeting voted with clear majorities in relation to all
questions. The ETSU limits are not right, the windshield guidance
is inadequate and the Institute should take the lead in relation to
wind turbine issues. As they say on Question Time, although inter»
esting, this was the feeling of the meeting and not as a result of a
carefully constructed poll!
We at the Institute are always interested to know who attends

our meetings and whether they are hitting the mark in terms of
quality. So I thought it would be interesting to look at some of the
meeting "stats". lust under 60 delegates attended, with a good
spread of interest groups represented: 40% from local authority;
35% consultants; and 25% industry. It is also worth noting that a
high percentage (47%) of all Scottish local authorities were
represented at the meeting. Feedback from those attending was
very positive, with 96% of respondents stating that the quality
of the presentations was either "good" or “excellent” and 50%
stating that the coverage of the subject matter was “excellent”,
so a big thank you from the Institute to those who presented
the papers. I}
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Unattended
long term and remote vibration monitoring
Developed by consultants and engineers, a system designed for you to monitor the risks
of vibration in an easy & cost effective way.

The AvaTrace system has a built in GPRS modem which automatically collects data to en—
able remote control ofyour monitors. This coupled with up to 5 months battery life, means
less trips to the monitoring site, saving you time and money.

Superior Project Economy Reliable Online Operation Access your data
- 5 months battery life - Continuous sampling anytime, anywhere
- Fully automated measurements - Reliable outdoor equipment . Oniine
- Remotely controlled instruments - Automatic transferof secure . Real time
- Easy to use — onebutton to start data online . web based app|ication
- Online access and analysis - Automatic alerts sent bytext oremail (no software)

- Share online information with
Available now for sale or hire yourstakeholders via the internet

/\AVA monITorrnc.“
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- Wide range of modern vibrant colours - Soft fabric facings

- Custom sizes can be manufactured - Class A performance

t;oodsorbaTM

- Beauty of real wood tacings ' Modern face patterns - Futuristic shape - Lightweight

- High impact resistance - Maintenance free - Soothing wave pattern ' High acoustic performance

Soundsorba’s highly skilled and experienced
acoustic engineers will be pleased to help
with any application of our acoustic products
for your project.

Please contact us by calling 01494 536888
or emailing info@soundsorba.com for any
questions you may have.
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- Wider range of different shapes available - High acoustic rating
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u the organ was in store. The completed restoration was first heard

in March 2014, and has received many favourable reports. In the

original design Ralph Downes went to great lengths to try to design

an organ that used design principles which belonged to many older

Continental organs, but which were almost unknown in English

organ building at the time, so much so that many of the early

original pipes were almost “experiments”. Dr McVicker pointed out

that these could be identified as a progression to more expert pipe

design and building as new ranks of pipes were added during the

construction of the original organ. These pipe designs, as well as the

revolutionary layout ofspreading the pipework right across the full

width of the hall, rather than in a tall case in the centre of the stage.

made significant challenges to the organ builders at the time, but

the investigations carried out during the restoration showed that

they had risen to the challenge with great enthusiasm and success,

This approach started what has become the English Organ Reform

Movement and has led to many new instruments following

Downes’s ideas being constructed in the UK. As discussed and then

demonstrated by Dr McVicker, few changes were needed to the

pipes themselves, the challenge was to fit them all in a smaller space

with no detriment to their ability to speak and make a balanced

sound across the whole instrument.
Over a further 45 minutes. in addition to playing a few short

pieces, Dr McVicker also climbed up to the pipework and removed

several to demonstrate the different types of pipe construction and

the materials used and discussed the layout ofthe pipes and the

specifications that Ralph Downes had originated and how these

sounded today. He then invited anyone interested to have a short

play, and Richard Tyler, Chairman of the Measurement and

Instrumentation Group, made a short foray onto the full instru-

ment,(not quite the sort of instrument the Group usually deals

with!) with Dr McVicker adding more and more stops to make a very

loud climax to the visit,

Our thanks go to the Royal Festival Hall and especially to Dr

McVicker for a lively and informative presentation. As the requests to

join the visit were oversubscribed, it is hoped to organise a return visit

later this year, as numbers visiting at any one time are restricted. a

William McVicker in action
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WeInstitute

By Simon Bull and Will Vernon

he magnitude of sound or vibration in the best possible
way and with the fewest errors. In this article, I am going

to assume that you already have reliable numbers available.
The purpose here is to simply review the products currently
available for assessing tool usage timeand to uncover the
methodology used.

Very often in this feature we are looking into measuring
t
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Tool timer methodology
Let's get this clear at the beginning: no tool timer currently
available on the market has the capability to measure vibration
levels; you need to determine the magnitude separater This
can be achieved using either manufacturer’s data 7 providing
you understand the limitations of such — website databases,

peer-group sharing or your own measured levels — definitely
the best way, but that’s for another day!

Most of the tool timer devices do include an accelerometer
but this is simply to sense for the operation of the tool. These
accelerometers are usually MEMS (chip based) and do not

have the specification needed to take measurements to
150804122005, nor do any of the systems report the accelerav
tion value anyway. There are systems available that measure
the vibration level over time, such as the Svantek dosemeter

and the CVK glove system, but these are not in the scope of
this article.

So what’s thepoint?
Measuring an employee’s exposure timeto vibration is an
essential part ofa vibration risk assessment, whether you do it
manually with a stopwatch or automatically with a tool timer.
The point is that no matter how good your vibration measure-
ments are, the final exposure number you arrive at (the A(8) *
weighted eight hour acceleration value) is only ever going to be
as good as your ability to measure the exposure time!

What tool timers are there on the market?
Currently, to the best knowledge of the authors, there are only
four dedicated tooletimer products available on the market.
Depending on your requirements, they offer differences in

methodology, application, size, appearance and cost and all

have their pros and cons!

The Curo
The Cure is a rugged piece of
equipment; easy to setup and use,
it is attached to the tool via a
permanently fitted holster, which
is either glued or cable»tied on.
Holsters are programmed with the
vibration magnitudes for the tool
and each worker is allocated a
Curo. The employee will then “clip”
the Curo onto each tool they use
and is notified by a clear LED
indicator at the EAV (100 points)

and the ELV (400 points) 7 when

the light goes red, work must stop! Holsters are programmed by
a separate device, which comes with software and also allows
for simple data transfer from the Curo to a PC, so exposure
times can be logged and stored for management action and
future reporting.

Pros and cons. The Curo is certainly a robust unit and
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collects and stores all the data required for HAVs management.
The only downside is the lack of a “points” display and the fact
that the red LED is fixed to either 100 or 400 points. There is no
charging to worry about although the battery cannot be
changed so replacements will be needed after 12 to 18 months.

The HAVi
The HAVi is the quickest
and cheapest way to set up
and go with Vibration
exposure measurements.
There is no software to
worry about, with users

simply entering results
into a HAVi Log Book. This
solution, once imple
mented, allows workers to

manage their own
exposure. There is a metal
cover available for added
ruggedness and a Manager Pack can be purchased, which
includes all the documents and information you need to
comply with the Control ofVibration at Work Regulations

(2005).
Pros and cons. The HAVi has all the information directly

available on-screen and is very simple to use. It is also cost-
effective although each unit will need replacing every 12 to 18
months as the battery runs out. On the negative side, the
operator does have to manually enter the vibration level for
each tool, but this is quickly learned.

 

The Havmeter
The Havmeter is the most advanced
vibration exposure measurement
system, which is reflected in the initial
cost. The Havmeters are charged in a
Base Station where data are also trans-
ferred into an SD card post-measuree
ment. The SD card is then inserted into a
PC and data can be Viewed with the
“ToolMinder” software. “Tool Tags"are
programmed and glued to each tool and
employees are allocated a swipe card,
which links the person with the
Havmeter unit. Each card can even be
programmed with a different maximum

daily ‘points' allowance.
Pros and cons. The HAV meter may be costly, but is the

most automated system available and, once installed, will
provide for the most robust reporting. The units do last longer
too, with battery life of up to five years. The only reported
downside other than the initial cost is that the HAV meter can
be knocked off the tool although there is a strap available now
to help with this.

 

Tool timers (pneumatic/electric)
The original method of counting vibration exposure time, these
“tool timers" plug into the power (air/electricity) supply of the
tool, detecting the trigger time of the worker by measuring the
time for which the supply is flowing. This method gives a good
assessment of “trigger time" and is also useful for tool mainte-
nance. With no additional device attached to the tool. This is I)



a the most user friendly
system available, simple

to set up and use
straight out of the box.
Workers simply use the
tools as they normally
would.

Pros and cons. These
tool timers are so easy

to use and provide the
information directly on
the display with
nothing to press —
simply a key to reset the
timer The obvious
downside is that the
time doesn‘t necessarily
relate directly to an
employee, so you do
have to know what you
are measuring!

 

Conclusion
There is no clear winner when comparing these products,

although it is quite possible that each one may suit any indi-

vidual application or customer more than the others. There are

some factors to consider:

0 Are you planning on using tool timers for continuous meas

urements as a HAVS prevention system, or for a fixed term

as part ofa risk assessment?

- How many employees and tools are you looking to monitor?

° What kind of tools do you use?

- Are you interested in training workers to measure their own

exposure, or would you rather keep the responsibility in the

hands of managers?
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Eviction set to enter a new era as

imiesi electric plane takes to the skies
irst there was the electric car; now comes the electric plane.

FThe Airbus E-Fan, the latest in a group for alleelectric aircraft,

has made its first public test flight, in France
Although in the near term it is intended to be a training aircraft,

Airbus hopes that the technology behind it will eventually allow it
to develop a hybrid—electrical regional plane that could seat 70 to
90 people.

The two-seater E-Fan is equipped with two lithium-ion
polymer batteries (250 volts total) which provides 60 kilowatts of
power to its electric motors which drive a variable pitchfan.

The plane can fly for up to about 45 minutes. but Airbus says
that it can eventually get that flying time closer to 75 minutes

Although noise emission data are not yet available, the aircraft

is said to be far quieter during takeoff and landing than a
similarly sized combustion-powered aircraft

Airbus says its development forms part of its response to help
the industry meet the European Commission’s target of cutting
aviation noise levels by 65 per cent between 2000 and 2050 (and

reduce carbon dioxide and nitrous oxide emissions]. 0

 

Biekerdike Allen hold nerve to iiifi the
Acoustics Cup

coustic consultancies across southern England gathered in RBA Acoustics
Afiishops Stortford for the Acoustics Cup, Campbell The event raised £1,147 for Grove Cottage, a Mencap centre in

ssociates’ annual five-a-side football competition Bishops Stortford, which has passed on its appreciation and
The line-up comprised Sharps Redmore, Pace Acoustics. AIRO, gratitude to all the teams,

Bickerdike Allen, SRL, Sandy Brown, Cole Iarman, Stansted If you want to enter a team next yearcontact john@campbell-
Environmental and newcomers RBA and Xodusr associates.co.ukc

After a goaliess final Bickerdike Allen, who had lost in the final

on penalties two years, ago held their nerve to win the trophy 371
in a penalty shoot-out against RBA Acoustics

There was a separate plate completion for the remaining teams,
This was also decided penalties in the final, with AlRO beating
Sharps Redmore 170 after a 1-1 draw

The player of the tournament was named as Ignacio Alonso of
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| Civil flvimiion Amines-ii? unveils
blueprint to mange orii'ci'ozii noise

of recommendations to help drive improvements in the way

the aviation industry manages aircraft noise.

With the Airports Commission currently considering proposals

for increasing the UK's aviation capacity, the CAA says it is clear

that the industry will not be able to grow unless it first tackles its

noise and other environmental impacts more effectiver

To help drive improvements from the industry, the CAA has

published ManagingAuiation Noise, a document setting out a

series of recommendations to help reduce, mitigate and compen-

sate communities for aviation noise.
The recommendations cover changes airports and airlines

could make now, as well as improvements policy-makers and

industry could make ahead of any future increases in capacity.

There is a strong focus on making sure airports work with their

local communities more closely, as well as operational changes

and ideas for incentivising airlines to reduce the noise impact of

their flights.
Key recommendations for the aviation industry include:

- Airports and airlines should ensure that operational

approaches to mitigate noise are incentivised and adopted
wherever feasible. The CAA will work with industry to consider,

trial and promote novel operational approaches to

noise minimisation.

I When looking to expand, airports should do more to ensure

local residents see benefits from additional capacity A whether

through funding community schemes, direct payments, or
tax breaks.

The UK Civil Aviation Authority (CAA) has published a series
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- Airports seeking expansion shouldsignificantly increase

spending on noise mitigation schemes to get closer to
international competitors — including full insulation for those
most affected.

- Airlines should focus on noise performance when purchasing
new aircraft.

0 Airports should structure their landing charges to incentivise
airlines to operate cleaner, quieter flights.

In addition, the document proposes creating a new Airport
Community Engagement Forum bringing together local residents,
the aviation industry, policy makers and planners focussed on
how new capacity can developed and operated to minimise noise
impacts and maximise community benefits, rather than whether it
should be built.

Iain Osborne, Group Director for Regulatory Policy at the
CAA, said: “Very many people in the UK are already affected by
aviation noise and it's clear that unless the industry tackles this
issue more effectively, it won’t be able to grow. The recommenda-
tions we’re making will help the industry to reduce and mitigate its
noise impact, whilst also making sure the communities affected by
aircraft noise are fairly compensated and feel much more involved
in the way their airport operates.

“We believe these measures could make a real difference to
people living near airports today, as well as ensuring any future

decisions on aviation capacity increases take full account ofthe
impact of aviation noise on people's quality of life."

For more information please visit: www.caa.co.uk/noise D
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| Noise pollution software makes good CENSE

different activities in the urban environment, for example,

cycling or driving in different areas ofa City.
CENSE is based on a variety of different pollutants and envi-

ronmental health hazards encountered in urban environments
and may provide a useful tool for urban planning and improving
residents‘ quality of life, its developers say.

Individuals living in urban environments can be exposed to
environmental factors, such as air and noise pollution, which may
have severe effects on health. However, people are often exposed
to a range of different health hazards simultaneously and it can be
difficult for decision makers to understand the overall risk and
effectively mitigate its effects.

CENSE is the first software capable of assessing combined
exposure to environmental health stressors in outdoor urban
settings for individuals It produces easy-to-understand ratings of
combined exposure levels for different activities. such as driving,
cycling and walking along a particular urban route.

Results are displayed as symbols on a colour-graded scale. For
example, cycling a particular route might be classified as

New software has been developed to rate the health risks of

| New European guidance on quiet areas

practice guide on quiet areas, provides guidance and recom-
endations for authorities who need to identify and

maintain these places.
Hans Bruyninckx. EEA Executive Director, said: "When we think

about noise pollution, we often think about loud music or a
neighbour’s barking dog. But in most cases, the real health
problems are caused by longeterm exposure to noise from road
traffic, railways, airports or industry. Quiet areas are important

because they can provide respite from noise, ultimately improving
quality of life."

There are many different interpretations of what a quiet area
means in practice, and how they should be preserved. This is
understandable — an appropriate scheme in one place may not
suit another location. The report provides an overview of quiet
area measures across Europe. For example:
I In Dublin, Ireland, the City Council combined noise modelling

and measurement to identify long term average noise levels
below the levels that harm health, subsequently designating
and protecting eight quiet areas in the city

- In Oslo, Norway, authorities asked “key persons" with
knowledge of potential areas and mapped noise to identify 14

fl- new European Environment Agency (EEA) report, Good

 ) ) ) Acoustics Bulletin July/August 2014

"unhealthy" for the individual, owing to stressors such as air
pollution and this is displayed as a cycling symbol at the red end
of the scale. By contrast, reduced exposure levels inside vehicles
driving the same route might be classified as “very good" —
displayed as a driving symbol at the green end of the same scale.

To produce the ratings, the researchers used two key indicators.
The first, the combined exposure indicator, integrates exposure to a
variety of pollutants including hydrocarbons, fine particles, noise and
radiation. The second, the combined exposure and dose indicator, _
considers personal exposures based on activities, accounting for the

duration of each activity. This indicator also takes into account
breathing volumes based on the effort level of the activity.

In this way it becomes possible to compare the exposure of two -
people 7 one cycling for 10 minutes and another standing outside
for an hour — in the same environment, although currently the
approach does not allow for balancing the negative effects of
higher exposure during heavy exercise against the physiological
benefits of exercise.

This report is based on one that first appeared in Science in

the Environment 0

areas of quiet that are easily accessible by local people
- A slightly different approach was taken in Tallinn, Estonia,

where many different criteria were used to identify recreational
areas in or with low average levels of long-term noise.
Elsewhere, the scheme also aims to protect rural areas undis-
turbed by noise from traffic, industry or recreational activities.
The report can be foiJnd at http://www.eea.europa.eu/

publications/good-practice-guide-on-quiet-areas
Another approach to the problem of noise is the idea of sound-

scapes, creating healthier and quieter environments. The
European SoundscapeAward 2014 aims to draw attention to the
most innovative product, campaign, innovation or scheme solving
a noise problem.

The award is a joint initiative of the European Environment
Agency (EEA) and the Noise Abatement Societies of the
Netherlands and UK. The deadline for submissions is 18 August
2014. For more information go to http://www.eea.europa.eu/

themes/noiseIthe-european-soundscape-award
Later in 2014, the European Environment Agency will publish

its first Europe»wide noise assessment report. It will draw on data
from Member States, highlighting the main sources of noise in
Europe as well as its impacts on health and the environment. 0
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Sonar could be used by scientists
to spot invisible Arctic oil spills

  

warnings that the next big leak could be out of sight.

Climate warming ha, packs of Arctic sea ice in retreat,

opening up vast areas for oil and gas drilling off northern Alaska.

That is posing a new problem for spill detectors: there is still a lot
ofice in the region. and people camtot see through it.

It is feared that a giant slick similar to the one that appeared in

the Gulfol' Mexico after the Deepwater Horizon oil rig blowout in
2010 would likely be shielded by miles ofdrifting ice.

One answer could be to use sound rather than sight. High-

t'requenc' sonar chirps can reveal oil underneath ice. even when it

is sandwiched between ice layers. Christopher Bassett. a postdoc»

toral researcher at Woods Hole Oceanographic Institution. said:
"We were able to distinguish two different signatures: oil together

with ice versus just ice alone."

He and colleagues presented their work at a recent tneeting of
the Acoustical Society of America (ASA). Other researchers showed

that sonar was sensitive enough to detect even tiny leaks. down to

the level ofindividual oil and gas bubbles.
Flying spotting planes or sending scout ships may not find oil

spills after they have drifted miles from their origins, Bassett said.
The oil could be hidden under moving packs of seasonal ice that
form and tnelt every year in the region — hidden from visual obser-

vation. that is.
But not from sound waves In a cold seawater tank in Hamburg,

Sound could be used to spot Artic oil spills, sa‘ ‘ientists al'ter

  

Artie ice can hide oil spills
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Germany. Bassett and his group grew a l2—centimeterethick layer

of ice. Then they squirted 501itrcs of North Sea crude oil under it
and continued to free7e the water until they had created an ice,
and oil sandwich.

At the bottom of the tank, about a metre away. they placed
several sonar cmittcr' aimed them at the ice and analyzed the

echoes. Unlike the single-frequency sound waves used in
commercial depth sounders and fish finders. these instruments
gave ol'l'a quickly ascending burst of frequencies. spanning a

range from 200 kilohertz up to one megahert The broad band of

frequencies allowed the scientists to trace dil’lerent kinds of ~
echoes from the same spot. That gave them more information
about the material that made up each target, Bare ice. it turned

out, looked different on a sonar plot than did oil under ice or oil
trapped within ice.

At the ASA meeting. (ieir l’ederscn of Christian Michelsen
Research. Norway. showed they could use multi-l‘requency sonar

to monitor streams olbubbles from leaks.
He and colleagues placed equipment five metres away from

pipes leaking vegetable oil in a Norwegian fiordi t t that range we

could detect down to single bubbles and oil droplets." said
Pedersen. The technique could beparticularly useful {or finding
the source ofa subsurface leak.

This report is based on one that lirst appeared in

ScicnliflcAmerica/I. D

    



 

New good practice guide ior
underwater noise measurement

he National Physical Laboratory has published a Good water communications and offshore engineering all require
fl Practice Guide for Underwater Noise Measurement, which acoustic measurements. More recently, there has been an increased

aims to present best practice for in-situ measurement of need to make in-situ measurements of underwater noise for the
underwater sound, data processing and the reporting of the meas- assessment of risk to marine life, such as whales and dolphins.
urements using appropriate metrics. The guide addresses the need for a common approach and the

Measured noise levels are sometimes difficult to compare desire to promote best practice. It is designed for those making in-
because of the use of different measurement methodologies or situ measurements of underwater sound, for example consultants,

acoustic metrics, and results can take on different meanings offshore developers, oil and gas companies, and developers of
depending on the application. This leads to a risk of misunder- marine renewable energy, as well as regulators wishing to base
standings between scientists from different disciplines. their requirements on a firm scientific foundation.

Acoustical oceanography, sonar, geophysical exploration, under- A free electronic copy can be downloaded at birly/RLSSMU a

'i‘emciners' opinions on schools acoustics
wanted in cm omiime survey
he Acoustics Group at London South Bank University is please could you invite them to participate.

Ii running an online survey of teachers, to gather more infor- The survey is anonymous and takes about 15 minutes to
mation about the acoustics of schools and possible links complete via www.survey.bris.ac.uk/lsbu/voicesurvey

with general health or voice problems. If you have any questions please contact the researcher, Nick
They are keen for as many teachers as possible to take part Durup (durupn@lsbu.ac.uk). a

(whether or not they experiencevoice or health problems). If you
have contacts who are school teachers, former or retired teachers,
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Company fined utter stuit develop Hand
Arm Vibration Syndrome

base has been fined £10,000 after three workers were
iagnosed with a debilitating condition that left them with

permanent nerve damage,
The three men, who do not wish to be named, were employed

by Babcock Flagship to maintain the grounds at HMS Raleigh in
Torpoint, Cornwall, where theywere exposed to high levels of

hand arm vibration (HAV) caused by using tools such as hedge
cutters and strimmers for long periods.

Truro Magistrates Court heard that all three were diagnosed
with Hand Arm Vibration Syndrome (HAVS) or Carpal Tunnel
Syndrome (CTS) by occupational health providers in January 2012.

An investigation by the Health and Safety Executive (HSE)
revealed the company was aware each worker had vibration-

related conditions or health issues that could be aggravated by
vibration, having had health surveillance reports between 2009
and 201 1.

The court was told, however, that Babcock Flagship failed to
put control measures in place before or after the condition was
identified in the workers

HSE said the company did not properly assess the vibration
risks faced by staff using hedge cutters, strimmers and other tools

a; company responsible for maintaining the grounds of a naval

Scientists create
tractor beam made
at sound

coustical engineers, led by Christine Démoré and Patrick Dahl
Aft the University of Dundee, have developed an acoustic

ractor beam that can reel in centimeter-size objects.
The device is a square array of about a thousand ultrasound

emitters placed at the bottom of a waterefilled chamber. In their
experiments, detailed in Physical Review Letters, the researchers
used the array to pull in hollow triangular objects.

To pull the objects, the array generates a lowepressure zone in
front of the targets. For the array to work, it must have sound
emitters spaced far enough apart to bounce sound waves off the

and failed to implement suitable controls, such as limiting their
exposure to such machinery or providing alternatives. Grounds
maintenance staff could regularly work eight hours a day using the
same tools

The court heard the permanent damage caused to the three
men’s health had a significant impact on their ability to work and
their quality of life,

Babcock Flagship was fineda total of £10,000 and ordered to
pay £10,000 in costs after admitting two breaches of the Control of
Vibration at Work Regulations 2005.

Speaking after the hearing, HSE Inspector Emma O‘Hara said: 6
“Almost half of all the ill-health reports sent to HSE relate to Hand
Arm Vibration and Carpal Tunnel Syndrome associated with
working with vibrating tools, many from the horticulture industry.

“Babcock Flagship Ltd failed to take action — despite the
warning signs raised in earlier health surveillance reports 7 to
prevent the physical damage caused by prolonged use of such
tools, causing these three workers pain and discomfort.

"Babcock Flagship should have properly assessed the level of
vibration to which these workers were exposed and limited the

amount of time they spent using tools such as hedge cutters
and strimmers." a

backside of a target.
When it does, sound waves can ricochet off the rear part of an

item — after reflecting off the target, the waves continue forward in
the direction they were traveling, helping to push the object they
hit toward the array. For example, if the device faced the flat side
of a triangular object, emitters facing the item would emit sound
waves against its sloping backsides.

While the acoustic tractor beam blows away its predecessors, it
pulls with just millinewtons of force — thousandths of the force
exerted by a falling, medium-size apple.

Furthermore, the acoustic tractor beam would have problems
with objects that do not have a backside sticking out A for
example, if the tractor beam had to deal with a flat board face-on.

The acoustic tractor beam also will not work in space, as vacuum

does not carry sound, a

New quiet deliveries guide
'eouid out Misti items tread eemgestien’

for Transport to help freight operators make more out-of-
hours deliveries.

Quiet deliveries was developed following successful trials held

by local councils before and during the London 2012 Olympic and
Paralympic Games.

Transport Minister Stephen Hammond said: “The London 2012
Games were extremely successful and proved that with the right
planning, we could reduce the number of delivery vehicles on the
road at key times when roads are likely to be more congested,
such as rush hour.

"The guidance helps freight operators and retailers plan their
deliveries using techniques to minimise disturbance to residents

New guidance has been published by the Department

a ) ) ) Acoustics Bulletin July/August 2014

and will help to free up peak time road space for other road users
and reduce congestion. It will also help reduce the impact of
carbon emissions and lead to more reliable delivery schedules,"

Trials of out-of—hours deliveries were held by local authorities
in 2010 and a temporary code ofpractice was issued in 2012 by
Transport for London for the Olympic Games.

The new guidance builds on that by setting out the benefits
from quiet deliveries and provides acomprehensive guide to
establishing a scheme. It consists of separate sections for retailers,
hauliers, local authorities and construction firms. A further

section for community groups will follow shortly
The guidance is available on GOVUK. u



 

l Ultrasound used to destroy reservoir algae

ltrasonic waves are being used to kill off algae at an English minutes. Based on information received, the ultrasound transmit-

“ reservoir. Sembcorp Bournemouth Water (SBW) has ters are activated.

installed an ultrasonic algae control system at Longham Tim Latcham, Head ofWater Supply, said the system was

Lakes, Dorset. installed in February and has been fully operational since March.

The system, supplied by Dutch company LG Sound, is used “We're working closely with the supplier who is able to fine-

widely in mainland Europe but is the first to be installed by an tune the sound frequencies to deal with specific outbreaks of

English water company. algae," he said
The ultrasonic waves “pop” the air bubbles in the algae causing “It's early days and we haven‘t hit the peak time for algae but

‘ it to lose buoyancy and sink to the bottom of the lake and die. following the first significant outbreak, we’ve already seen a

The system is run on solar energy, requires no Chemicals and dramatic reduction which is very encouraging."

has no harmful effects for fish, water plants and insects. For more details go to http://www.lgsonic.com n

It comprises a buoy which monitors water quality every 10

 

l EXPERTS IN ACOUSTIC INSULATION,
SOUND ABSORPTION & ANTI-VIBRATION

  Residential Industrial Public Sector cf CMS Danskin offer an
’ end-to-end service:

- Product Development
- Bespoke Manufacture
- Product Consultation

Our acoustic product
range includes:
- Underscreeds
- Underlays
- Overlays
- Acoustic Panels
- Cradles & Battens
- Acoustic Barriers
- Industrial Enclosures
- Acoustic Lagging
Systems
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Since 2004, MSA has provided a bespoke recruitment service to clients and

candidates working in Acoustics, Noise‘and Vibration. We are the UK’s niche

recruiter within this sector, and as a result we have developed a comprehensive

understanding of the industry. We pride ourselves on specialist market knowledge

and an honest approach - we are focused on getting the iob clone and providing

best advice to clients and candidates alike.

With a distinguished track record of working with a number of leading

Consultancies, Manufacturers, Resellers and Industrial clients — we recruit within

the following divisions and skill sectors:

° Architectural / Building / Room Acoustics / Sound Testing

' Environmental / Construction Noise & Vibration Assessment

' Vibration Analysis / Industrial / Occupational Noise & Vibration

° Measurement & Instrumentation

' Electroacoustics / Audio Visual Design & Sales

' Underwater Acoustics / Sonar & Transducer Design

° Manufacturing / Noise Control & Attenuation

' Structural Dynamics & Integrity / Stress & Fatigue Analysis

' Automotive / Testing 8: Analysis listen to your requirements

to ensure an accurate hire,

bothintermsof technical

. . . . . proficiency and personal
For a confidential dISCUSSIOI‘I call Jim on teamfii.

0121 421 2975, or e-mail:

i.mcnaughton@msacureers.co.uk

www.msacareers.co.uk/acoustics 



  

New noise rating system fies New
Zemlamd cafes and restaurants

oisy cafes and restaurants in New Zealand are being

"named and shamed" by diners in a new scheme aimed at

making eating out a better experience.
The Acoustical Society of New Zealand has introduced a Cafe

and Restaurant Acoustical Index (CRAI) under which eateries are

rated by diners according to their acoustics environment.

“Restaurants and cafés are engaged in a perpetual competition

for good reviews," it said. “Most reviews focus on food and service.

but seldom mention noise.
“The CRAI rating system aims to provide the public with the

ability to match the type of eating experience they want with the
acoustic environment.

“lfyou're heading out on a Friday night with afew mates
for a nosh up with a couple of beers, you probably want a fairly

boisterous venue. Come Sunday evening, when you're
celebrating your wedding anniversary over a candlelit banquet
with an expensive bottle of red, your requirements are
somewhat different."

Under the scheme, diners rate eateries on a scale ofbetween

one and five A the higher the score, the quieter the venue. Results

are sent to the society which publishes them on its website and in
its quarterly journal. For more information go to

wwwacousticsorgnz D

Em search at the perfieefi sound:
the UK's largest hem loudspeaker

art installation at the Science Museum, London, where it is

on display until 27 July.
The colossal Denman Horn is 27ft long 7 it is the same length

as a Routemaster bus — and has a 7ft lin square mouth.

Originally commissioned in the 1929, it was built to establish a

benchmark in audio quality, Throughout the 19305 the exhibit was

a popular highlight of the museum daily tours, but it was

destroyed in an accident in 1949.

The UK‘s largest horn loudspeaker is the centrepiece of a new

Acoustics Bulletin July/August 2014

It was painstakingly rebuilt over a period of eight months by

the museum‘s workshops team. Made from 12mm thick fibreglass,

it features a 9ft section from the original made from a much
heavier metallic alloy.

Aleks Kolkowski, the museum’s sound artist-in-residence, said:

"This audio leviathan, seemingly primed to blast through the
museum walls, instead offers up a uniquely immersive aural

experience, one in which sounds and voices from the past and
present converge." O

J
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Acoustic capacity as a means to deal
with poor restaurant acoustics
By [ens Holger Rindel, FIOA ofOdeon A/S, Scion-DTU, Denmark and Multiconsult AS, Norway

Introduction
Noise in restaurants is a widespread and well-known problem,

and in the last issue of/lcoustics Bulletin (March/April 2014, p. 20)

we read about a recent investigation into the problem. When

many people are gathered for dining or other social reasons, the

verbal Conversation causes an ambient noise that in some cases

can grow to such high levels that the quality ofconversation

suffers and can result in a bad experience. This is particularly true

for elderly people or other people with reduced hearing ability.

This article presents some recent findings concerning the

Lombard effect, which is an inherent part of the problem, and a

simple model based on the assumption of a diffuse sound field.

Described next is a more general room acoustic simulation

method that allows estimating the ambient noise level due to

many people speaking. The concept of “acoustic capacity" is intro-

duced as a means for evaluation of the results in a way which is

easily understood by architects and restaurant owners.

The Lombard effect — asimple model
It is a well—known phenomenon that many people speaking in a

room can create a high sound level, because the ambient noise

from the other people speaking means that everyone raises their

voice, which again leads to a higher ambient noise level. This

effect is called the Lombard effect after the French otolaryngolo-

gist Etienne Lombard (1869 7 1920), who, in 1909, was the first to

observe and report that people with normal hearing raised their

voice when subjected to noise.
The increase of the speech level as a function of the A-weighted

ambient noise level is described by the rate c (the Lombard slope).

The Lombard effect starts at an ambient noise level around 45 dB

and a speech level of 55 dB. Assuming a linear relationship for

noise levels above 45 dB, the speech level can be expressed in
the equation:

LSJJM = 55 + C '(LAM ‘ 45) a (dB) (1)

where LN,A is the ambient noise level and C is the Lombard

slope. The valid range for this relationship is limited to speech

levels above 55 dB or noise levels above 45 dB.
Applying simple assumptions concerning sound radiation and

a diffuse sound field in the room a calculation model for the

ambient noise level was derived in [1]. By comparison with several

independent cases of measured data covering a wide range of

number ofpeople present, it was found that only the Lombard

slope e = 0.5 could make a reasonable agreement with the

measured data. Different values of the Lombard slope are reported

in the literature, and often the data behind are statistically weak or

cover a range of variation, which is too narrow for a precise result.

The suggested simple prediction model can be expressed in

the equation:

L,M =93—201og(Ni] =93—2010g(A—Ng), (dB) (2)
S

where A is the equivalent absorption area (in n12) of the room

and NS is the number of simultaneously speaking persons. The

sound absorption per person should be included, and this

depends on the Clothing; typical values are from 0.2 to 0.5 n12.

However, the contribution ofabsorption from people is often of

minor importance and can be neglected [1].

A very interesting consequence of (2] is that the ambient noise

level increases by 6 dB for each doubling of the number of individ-

uals present. The same result was found by Gardner already in

1971 [2]. Another interesting consequence is an unusual strong

influence of the amount ofabsorption in the room; doubling

the absorption area leads to a 6 dB decrease of the ambient

noise level.
Fig. 1 shows both the ambient noise level and the speech level

as functions of the absorption area per speaking person. However,

in general only the total number of people Npresent in the room

is known, and thus it is convenient to introduce the group size.

defined as the average number of people per speaking person, g =

N/NS. This parameter contains all the lesser known properties,

such as the kind of gathering, whether the people are young or

old, how well they know each other, whether alcohol is consumed,

etc. From a number of cases where measured data could be
compared to predicted levels, it is found that in restaurants the
typical group size is around three or four, with a minimum value

of 2.5 for a noisy bistro. In large dining places, the average value of

3.5 is a good guess, and this is the value recommended for noise
prediction in a restaurant.

Quality of verbal communication
1n a notsy env1r0nment

For the evaluation of acoustic quality ofa restaurant it is

suggested to consider the quality of verbal communication, which

can be related to the signal-to-noise ratio (SNR), see Lazarus {3].
Thus 3 SNR between 3 dB and 9 dB is characterized as “good”, and

the range between 0 dB and 3 dB is “satisfactory”. A SNR below —3

dB is characterized as “insufficient”.
A simple approach is suggested here, namely to define the

signal<to-noise ratio as the level difference between the direct

sound from a speaking person in a distance of 1.0 m and the

ambient noise in the room. Thus, the SNR is the difference

between the two curves shown in Fig. 1. By use of(1) and (2) the

SNR can be expressed in terms of the absorption area per

speaking person [1]:

SNR = me _ L,“ = —14 + 1010g(A1;/g (dB) (31

This applies to A-weighted noise levels between 45 dB and 85

dB, or a range of the speech levels between 55 dB and 75 dB. The

corresponding range of SNR is between +10 dB and -10 dB.
“Satisfactory” verbal communication (SNR z 0 dB) requires

about 6-8 m2 absorption area per person, and the double amount

is required for "good" verbal communication. By use of Sabine’s

equation the SNR and thus the quality ofverbal communication

can be displayed as a function of reverberation time and volume
per person, see Fig. 2,

Acoustic capacity for restaurants
It is sometimes difficult to convey acoustical facts and recommen-

dations to architects and in particular to restaurant owners. So,

instead of talking about reverberation times or noise levels, the

concept of "acoustic capacity" for an eating facility has been intro—
duced [4]. It is defined as the maximum number of persons in the
room for “sufficient” quality of verbal communication.

Sufficient quality of verbal communication requires that the
SNR is better than -3 dB, or that the ambient noise level is below
71 dB. Front the results in Fig. 2 it follows that the acoustic
capacity is approximately:

a (4)N _
"m 20 ~ T
where V is the volume in m3 and T is the reverberation [m3
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time in seconds at mid frequencies (unoccupied). This is the

maximum number of people in the restaurant if the noise level

shall not exceed the limit for sufficient quality of verbal communi—
cation. Thus, it is possible to have a conversation across a I m

wide table. However, when the number of people exceeds this
limit, e.g. to the double, the expected ambient noise level is raised

by 6 dB to around 77 dB, and verbal communication requires a

closer distance. It is still possible to have a conversation with the

person sitting next to you within a distance of 0.5 m, but not

across a wide table. The expected ambient noise level as a
function of the number of people relative to the acoustic capacity
is shown in Fig. 3.

It may be argued that the assumption of I m distance between
the people to communicate is too strict for a restaurant. Of course
this distance depends on the size and shape of the tables where
people are sitting, and many restaurants have smaller tables. On
the other hand, the above considerations are related to normal»
hearing people. For hearing-impaired people or older people the
acoustical conditions may be less satisfactory. If the principles of
“universal design” are followed, the design should fulfil the needs
of an average 80-year-old person. So, there are good reasons to
keep relatively high ambitions when using the acoustic capacity.

A simulation model without restraints
on room geometry
In many cases the volume and/ or the reverberation time are not
well defined. and thus the above equations cannot be used.
Instead it is possible to use a room acoustic simulation program.
First a room model must be created with absorption data for the
different surfaces. The principle is then to define a surface source
representing the area where people are sitting, and let this source
emit the sound power andspectrum ofspeech (eg. raised or loud
voice as defined in [5]). A grid of receivers is placed just below the
surface source, and the median (50% percentile) of the A-weighted
sound pressure level is calculated. In this way, a kind of transfer
function is determined from the room acoustic simulation. The
next step is to enter the number of simultaneously speaking
persons, i.e. the total number of people divided by the assumed
group size; then the simulation will give the corresponding
ambient noise level. The method is described in detail in [6],
which also contains more information about cases, where meas-
urements are compared to calculations. see Table 1.

The three halls are located at the Technical University of
Denmark, and the measurements were made during the annual
celebrations in May 201 I. The reverberation times were very
different, ranging from 0.8 s to 2.5 s at mid frequencies in
furnished but unoccupied state. The sound pressure levels were
monitored in three positions in each hall during the whole
evening. The measurements started at 19:00 and after about half
an hour the noise level had reached a level which remained
stable for several hours. As seen in Table 1, the calculated noise
levels using the ODEON simulation are within :l: I dB of the
measured results.

Conclusion
A simple prediction model for the ambient noise due to speech in
eating establishments is presented. The model takes the Lombard
effect into account, and it has been verified for several test cases.
The main uncertainty in the prediction model is connected to the
parameter called group size, which is the average number of
people per speaking person. For noise predictions in typical
restaurants and similar places a group size of 3.5 is recommended.
Being a statistical model, it should not be applied for rooms with
less than 50 people.

For the characterization of the acoustical conditions the quality
of verbal communication is applied, using the signal-to-noise
ratio for a speaker in a distance of 1.0 m as an objective parameter.
The limit for sufficient conditions, namely a signal-to-noise ratio

of 3 dB, is suggested as a basis for design. This leads to a

combined requirement for the reverberation time and the

n) ) Acoustics Bulletin July/August 2014
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Figure 1. The ambient sound pressure level and the speech level 1 m in lront
ol the mouth. as functions at the absorption are per speaking persons Vocal

ellorts normal raised and loud are indicated as dellnert tn ANSI 3,5 [5]
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{[23 volume; the reverberation time should be as short as

possible, but in addition a large volume is necessary. The volume

per person should be at least T '20 m“, where T is the reverberation

time in s. So, a basic condition for a restaurant is a high ceiling,

and sound absorbing treatment must be applied not only to the

ceiling, but also to other surfaces in the room.
It is not necessary to assume a diffuse sound. An efficient simil-

lation method has been developed to estimate the ambient noise

level in a restaurant with a certain number of guests, also in cases

where the volume and the reverberation time are not well defined

because of a complicated geometry Using the simulation model

has the additional advantage that the effect of various acoustic
treatments such as screens or absorption materials can be
compared and evaluated, and this can be done in terms of the
acoustic capacity.

It is clear that the acoustical problems in a restaurant depend
strongly on the number of people present in the roomi So, in

addition to the design guide for the acoustical treatment of rooms,
it is suggested introducing the “acoustic capacity” of a room as

information about what number of people allows an adequate

quality ofverbal communication. In other words, if the number of

people in the room exceeds the acoustic capacity, the quality of
verbal communication must be expected to be inadequate, and
many guests will leave the restaurant with abad experience. 0
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The eenipllex wind speed reieireneing
sysfleni in wind {farm noise mssessnneni
By Moise Coulon AMIOA of TNEI Services

Abstract
Wind farm noise assessments are a complex mix of acoustic and
wind resource work. Wind speed and noise data needs to be
measured and analysed, and both need to be correlated The noise
measurement location during a background survey is an agreed
parameter in the industry, using a microphone (covered with a
suitable wind shield) recording at 1.2-1.5m height above the
ground installed at a number of representative receptors which
are typically residences surrounding a proposed wind farm.
However, the measurement of wind speed is still widely discussed.

It is considered accepted practice for wind speed measure-
ments to be undertaken within the wind farm site In 1996, ETSU—

1297' introduced 10m height wind speed measurements as a
requirement in the standard for background surveys for wind

farms in the UK. As wind turbines increased in size, it was

acknowledged that it was essential to account for site specific
wind shear, that is the difference in wind speed which exists

between 10m height and the proposed (or operational) turbine
hub height. The hub height is the height determining the speed of
the turbines and the level of noise emitted. Various methods were

used between 20042 and 2009 to account for this effect In 2009, a

method for assessments where large mast data are available
during the noise survey was proposed in an article in 2009 in
Acoustics Bulletin‘ which was then adopted by mostpractitioners
and accepted by planning inspectors to represent good practice.
When no large mast data are available and only 10m masts are
available during a background survey, other alternative methods
have to be employed. The method put forward in article was reit-

erated in May 2013 in a more official form in the Institute of
Acoustics' Good Practice Guide‘ (IOA GPG) which was endorsed

by Government So between 2009 and 2013, wind shear and the
methods for wind speed measurements were hot topics in the
wind farm industry As illustrated by twoarticles in Acoustics
Bulletin (SeptembenOctober 2013 and November—December
2013), where opposing views are expressed, the merits of alterna
tive approaches continue to be debated. This technical contribu-
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tion takes a small step back from the ongoing debate, to look at
the concept of wind speed measurements for a wind farm noise
assessment and thereafter relates to how these concepts are
applied in practice.

A generic 10m height referencing system
Wind speeds are very frequently stamped with the word “stan-
dardised" in wind farm noise The concept was introduced in IEC
61400-115 Edition 1 in 1998 as a 10m height wind speed refer-
encing system. It is a generic mathematic formulae for adjusting a
given wind speed (usually recorded in m/s) measured at a high
height (>10m) to a notional equivalent wind speed [m/s) at a

lower height of 10m. Adjusting the wind speeds results in a shift of
the noise curve on the wind speed axis (where the x axis=wind
speed and y axis=noise level]. The formula only has two variables,
a height above 10m and a wind speed measured at that height. As
an example, a wind speed of 8m/s measured by an anemometer at
80m height always results in 5.7m/s wind speed standardised to
10m height. And 8m/s measured at 60m always results in (Sm/s
standardised at 10m height. The generic formula was introduced
so that the reported sound power curves (and future predictions
based on that curve) could be relatively comparable to back,
ground noise surveys, which used a 10m mast at the time. During
an IEC 61400-11 survey, the noise level of the tested turbine is

correlated to wind speed calculated from the power curve, which
is essentially the hub height wind speed. For the purpose of
reporting the results of the test, the standard (Edl 1998 and Ed2.1
2006) specified that calculated sound power levels should be

correlated to an adjusted 10m height notional equivalent wind
speed (is. not the actual measured wind speed at hub height). The
formula is well documented and the process well known, the use

of the word "standardised" being widely used in wind farm noise.
However, its meaning is often misunderstood. Standardised wind
speeds do not account for site specific shear. Standardised wind
speed should be seen as a representation of hub height, a down»
graded hub height wind speed. It has no physical value as I)



opposed to the hub height wind speed which it refers to. in

practice the words “standard ‘ed ltlrrr wind speed” are irlten used

on their own, without any context ol' the higher height they refer

to, ll using these words tor reporting. it is essential to state the

higher height (11' reference. As an example, tor measurements

made on a mast at anemorneter‘s at tltiin height during a survey

wind speed can he, reported as “titlm height wind speeds standard,

ised to |t)nt height l’or reporting". in this , ample it is clear that

the 150m height wind speed is the origin, and the standardised ltlrrr

wind speed is only a downgraded version created tor reporting.

liet‘aus‘e ol the standardisation ploe ss, instead of having one

sound power level curve \alid for any htrh height. \\e see nrtrltiplir

cation ol' sound powe curves which creates issui ol‘multiplicar

tion of data and traceatrrlity. liignre 1 illustrates this point with one

e\ample based on data reported at various height in the

Appendices irl’ one single lli(l 61400-1 | report’.

The need for a generic ltJm height referencing s stem is

heeoming less relevant as one can now measure at or near hub

height with tall masts or remote sensing devices which were not as

practicable in [9964998 when the 10m height rel'erencing system

was instigated. In fact the new llzt', tiléltlllrll lidition 3 (201.4)

requires sound power level curves to he reported referenced to

hrrb height wind speed tit was always measured that \\a_\' hill until

recently not always reported) as well asbeing rel'erenced against

wind speeds as standard d to IOm height. Hereafter in this

article, only htth height wind speed is used anti it'one prefers to

think “standardised”, s a simplification think about it as being the

satire as htrh height as you aim s need to know lnrh height iirst

before heing able to create a “stamiardised” representation of it.

  

  

   

l'able 1 lists three generic methods (not wind farm specific) which

can he used for Correlating noise with wind speed m *asurements.

A proxy measure can be defined as "alternative choice of

measure, used \\hen a better measure is not available”. Apply ing

this definition, methods W81 or W52 which donot rely on a proxy
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Room Acoustics Software

Contributions

rrtay he seen as prelelahle. It is a reasoning which also applies for

the collection ol'nois‘e data; a sound le\ el meter located at the

propert_' to be assessed will otter the most specific results for that

property. as opposed to a sound level meter installed at a proxy

location. the use ol proxy is practri land sometimes necessari,

which is why W515 is considered here.

In the context ola wind farm noise assessment. there are three

trrairr phases which all require car'el’ul consideration of wind

speeds. I'th ‘e are listed in ‘l'able
It is important that noise is correlated to wind speed consisr

iently across these three phase. for consistency and to avoid

discrepancies. |l tor example W51 is used during a hackground

sun ey, Wind speed referencing l'rom predictions and a lollow up

compliance survey should also id *ally be in accordance with \\‘Sl.

Method W81 is widely used in wind [arm noise assessments. It

is prescribed by ll", ItililtltJrll and the l()/\ (il‘G. 'l‘he l()r\ (il’t;

provides I‘ecommendations Ior measurements during Phase I and

Phase fl, and Hit: tilritlli- II for Phase 2. Both prescribe that wind

speed measurement should he made at (or near to) huh height

(where turbine noise is emitted) at the turbine site during noise

measurements. lli(I (51400-11 is lirm that noise nreasurements

have to be correlated with huh height wind speeds during the

survey. ' 'he It).\ CPU is more flexible htrt Cl( rly reconnnend

measurements at (or near to) huh height during a noise survey

(hackgr‘otrnd or compliance). 11' the height of measurement is not

quite the desired httb height, a po\\ er la\\ extrapolation is used to

estimate wind speed at the desired huh height. 'I'hi rotrld not he

considered as a proxy measure (i,e. unlike method \\83) as the

extrapolation is‘ done for every 10min data hased on anernotneter

readings at two relatively high heights hoth \\ell above the ground

and \\ell above 10m. A 1.9% mean difference when

  

 

  

 

  

 

W81 Correlate noise wrth Wind speed where the mist; is emitted
(source)

W52 Correlate noise with wind speed where the noise is received
(receiver)

W83 Correlate norse wrth Wind speed at a proxy, which is neither where
norse is emitted nor received

Phase 1 Survey in the absence oi Wind turbines
(background survey tor a proposed wmd larm)

Phase 2 Predictions oi wtnd turbine noise. based on sound power data estab-
lished from a survey tn the presence of a Slt‘lgle turbine (lEC 51400-11)

Phase 3 Survey in the presence oi an operational wrnd farm
(compliance survey)

www.0deo .dk

8

brings measurements and

simulations together Acoustics Bulletin July//\t1gust2014



 

‘ cal Contributions

m comparing extrapolated 40/60 against measured 80m was

reported in a paper at EWEC 2010". As an example, in a situation
where a proposed turbine would have an 80m hub height and only
a 60m tall mast was installed during the background noise survey,
every 10 min wind speed from the anemometers at 40m and 60m
would be used to extrapolate to 80m (desired hub height) wind
speed. This extrapolation is often required as measurements at 80-
100m are not as widely available compared to measurements up to
60m height. If the mast was ideally as high as 80m in the above
example, then the values from the anemometers at 80m provide
the wind speed as measured directly at the desired hub height.

Method WS2 is not used in wind farm noise assessments It
would require measurement of wind speed at approximately 1.5m
height above the ground at each receiver, basically next to each of
the installed sound level meters, This would allow an assessment
of the masking noise potential, which is not possible using the
other methods. One important consideration is that in the three
phases of wind farm assessment, sound power curves (used in
Phase 2) relate to the location of the source, not to the location of

the receiver. Sound powerlevel curves are and will always be
related to the source location, therefore to hub height wind speeds
in the case ofvvind turbines. Whilst it is possible to adjust sound
power curve (or indeed prediction curves) from wind speed expe-
rienced at the receptor to wind speed experienced at the hub
height, this would require a complex site specific analysis. In this
particular case, wind speed would ideally need to be measured at
(or near to) the desired hub height but also at each receptors 1.5m

above the ground (next to each installed noise kits). Average wind
shear coefficients would be calculated from such data and then be
applied to adjust the wind speeds from hub height to each
receptor. For increased accuracy, large period (months) of such
data is preferable to establish representative shear coefficients.
Correlating noise with wind speed at the receiver is impractical
and will continue to be so.

Method W53 is very practical and is therefore widely used. In
practice wind farm noise assessments have relied (since 1997] and
still rely (post 2009 Acoustics Bulletin article and post 10A GPG) on
wind speed measured only at one height of 10m. A 10m height
measured wind speed should be considered as a proxy wind speed
measurement. There are two reasons for this: the height of meas-
urement and the location of the mast. The height of 10m is neither
hub height (unless the assessment is considering a small turbine)

nor the height of the noise meter microphone, typically 1.2-1.5m
above the ground. When a 10m mast is used, only one single mast
is installed on the turbine site, not a number of masts installed at
each receiver (usually quite some distance away). Also, measure-

ment at a height of 10m is influenced by local obstacles.
Woodland, for example, can be as high as or higher than 10m and
can influence the measurements. So if a 10m measurement is
meant to be representative of where the noise is emitted,

sometimes 70m or more above 10m, it may suffer the influence of
local obstacles which measurements at higher heights would be
less influenced by. Since 2009, most wind farm noise assessments
which rely solely on a 10m mast during the noise survey adjust
wind speed in some form to account for the site specific difference
between 10m and the desired hub height. This can be done either
by adjusting thewind speed reference for the background/limit
from 10m to hub height or the other way around by adjusting the
wind speed reference for the sound power curve/predictions from
hub height to 10m. The adjustment may be a basic +-2m/s shift
for example but preferably would rely on analysis of long term
wind speed data from a large mast installed before or after the
background noise survey at or near the proposed site. Such wind
shear analysis would aim to calculate mean wind shear coeffi-
cients to represent the shift in wind speed from 10m to desired
hub (which could be 60,70,80m...). The precision of such calcula-

tion largely depends on the amount of long term data available
and at which heights the data was measured. For example, meas-
urements taken directly at 10m are rare on long term wind
resource masts so it is frequent to have to rely on long term data
measured at 20m and 50m height to estimate shear between 10m

E) ) Acoustics Bulletin July/August 2014

and 80m. This adjustment from 10m measured to hub height wind
speed is not to account for the discrepancies in wind speed
between where the noise is emitted and received; it is an adjust-

ment to relate all results with reference to the noise source
location. If one mast measuring at a height of 10m at one central
location was used to represent the receiver location, uncertainty
would be associated with the various local obstacles and terrain
between the mast location and the 1.5m height receiver locations
and it would be complex (see W52 above] to adjust it from 10m
height to an equivalent wind speed experienced at the receptor.

Summ of the complex wind speed
referencm system With reference to
current an past practice:
Figure 2 (page 33) illustrates the methods currently recommended
in the IDA GPG whilst Table 3 summarise practices pre 2009 and
post 2009, in relation to the three phases and the three methods
detailed above.

Conclusion
Proxy wind speed measurements are very practical and commonly
used, however these have limitations. The use of 10m measure-
ments should be considered to be proxy (unless applied to very
small turbines) and there are no evident scientific reasons which

would justify in a wind farm noise assessment the choice of such
proxy over more reliable measurements at greater height which
are not a proxy. Direct 10m height measurements became the

norm only because 10m height masts were practical, economical
and widely available at the time, not because it related in the
most precise possible way to the source or the receiver. In fact, it
has been demonstrated that 10m height measurements relates
to neither.

As it stands, every wind farm noise assessment in the UK use a

hub height wind speed of some sort at one point, and then as a
final stage converts it to an estimate at 10m height. This final step
is sometimes misinterpreted by some which feel that this means
that 10m height is considered (as per ETSU-R—97).

Pre 2009 UK
common

practice (no site

Post 2009 UK
preferred good
practice (which
accounts for site
specific shear)

Post 2009 UK
alternative good
practice (which
accounts lor site
specific shear)

specilic shear)

 

  

 

Phase 1 wsa ws1 wss~

Phase 2 W81

Phase 3 W83 W81

Pros Use oi ws1 Ottawa? mm
across all phases iflmwaam‘r’n—
No adjustment i 7
required Wallabies

Cons No slte specific Requires meas- Complex adjust-
adjustment to urements at ment uirsd.
consider wind higher helghts. Potentla for inac-
sheal. more expensive curaoles largely

than 10m masts dependant on
quality of long
term local wind
speed thta.

Tabie Summary at some wmd speed measurements methods.
used in Wind lalm noise assessments
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Technical (Gent-ribut-ions

Phase1:Baseline/Limits :Phase2:Predictions: Phase3:Compliance

I Measurements et hub height during the baseline survey - _ W I "—‘ 7

wind speed asWat Wind speed as measm at Wind speed as measured at
proposed hub height huh height installed hub height

(for every 10 minute period) (IEC 61400-11 ) (tor every 10mlnute period)

V ' V V
Wirid speed standardised to 10m Wind Speed standardlsed to 10m Wind speed standardised to 10m

height, the one used for the noise ' height, the one used tor the noise l height. the one used tor the noise
assessment at the proposed scheme assessment of the proposed scheme assessment of the installed scheme

. .

/ Measurements close to hub height dur rig the base ne noise survey I

Wind speed extrapolated to I Wind speed as mass grgg at " Wind speed asmat
proposed hub height huh height installed hub height

(ior every 10 minute period) . (IEC 61400—11 ) (for every 10minute period)

v2 measured

m

(every 10min)
V1 measured

V l V V
Wind speed standardised to turn I Wind speed standardised to 10m Wind speed standardised to 10m
height, the one used to! the noise height, the one used for the noise height, the one used '0! the noise

assessment oi the proposed scheme . assessment at the proposed scheme . assessment at the installed scheme

rMeasurements only at 10m height during the noise survey-Adjust baseline/lifits

Wind speed estimated at Wind speed asWat Wind speed asmmumi at
proposed hub height hub height . installed hub height

(overall adjustment oithemm height best (IEC 6140041 ) (tor every 10minute period)
fit noise owenot every 10min period) I , "I

Basic adlustment ‘
0R power law with ,
calculated. mean
shear coefficient

Wind speed as measuLed ‘ v y , V
at 10m "But" i Wind speed standardised to torn Wind speed standardised to 10m , Wind speed standardised to 10m

1 height, the one used turthe nulse height, the one used tor the noise I height, the one used for the noise
, assessment at the proposed scheme assessment at the proposed scheme assessment of the installed scheme

i Measurements only at 10m height during the ncise survey-Adjust predictions ‘
_._.—__‘_.__, e—‘,_,_,_A_.e_ ___.

.
/ Wind speed as manned at

huh height
I (IEC 61400“)

i

‘ No adlustrneni required to the
I No adjustment required to l compliance survey wind speeds. It will

baseline/limit, it will be Basic adjustment be relerenced to direct measurements
\ veierenoed to direct I OR power law with I at lUl’l’I height and wind sheer will be

measurements at turn height. calculated.M accounted by what is experienced

shear moment during thesurvey ostwean hub
(unknown) and 10m height(meesured).

Wind speed as . ‘measumg at 10m ‘
height, the one used , ' Wm“ 59”“ 151mm! 5“ ' - - Wind speed asm at

,0, (he noise l 10m height.the one used. 1 mm height, the one used ior
assessmem of me i (overall adjustment or the mm height noise . me noise assessment orme

I proposed scheme i curveirioi every iOmIn/ios period) installed scheme

— Adjustments for standardising wind speeds to 10m height — Adjustments to account for shear

Figure 2 Currenttapril 2014 wrnd speed relerencing ior wfri m Acoustics Bulletin July/August 2014



 

m In reality, in most cases every effort has been made to try to

relate noise to hub height wind speed before undertaking this

conversion. It confuses matters and it should be said that it has no

scientific basis; it is purely a layer to present a report with the

word “10m height" in it. Since actual physical measurements at (or

near to) hub height are considered current best practice, do not

require complex adjustments and provide consistency across all

phases (background, predictions, compliance), the generic 10m

referencing system (standardisation) may be considered

unnecessary. A hub height referencing system would be less

confusing, more transparent and avoid duplication of sound

power curves. Assessments which rely on direct 10m height

measurements during a background survey would still be

possible via adjustments of the background/limit from 10m to

hub height wind speed (already one of the current good practice

option), but without the need for the final stage of reporting back

to “standardised”. 0
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No bearing on acoustics? Think again
By Rhys Owen MIOA ofAtkins

vehicle axle-boxes have no bearing on acoustics (if one

ay be excused a pun). However, axle-boxes certainly do

have a bearing on acoustics, as will be seen...

Wheel-sets are the link between the vehicle and the track

and the axle-bearings are consequently critically important. A

failure of an axleebearing can lead to a delayed train, deraile

ments or, if through friction they get really hot, fire.

S- cousticians might be excused for thinking that railway

Plain bearings and wedges
Axle-boxes carry the journals of the wheel-sets and it is

essential that the axle»b0xes can move vertically in order to

accommodate variations in track level. In traditional railway

practice this vertical movement leads to wear of the horn

guides (which are attached to the frame] and to the faces ofthe

axle-boxes that slide upon them. The horn guides act to guide

and to retain the movement of the axle-box.

Figure 1 is a photograph taken from within the frames of

locomotive 030 T 3 of the Chemin de Fer Touristique du

Vermandois at St Quentin, France (www.cftvfr). Here can be

seen the wedge and the nut for its adjustment.

It should be noted that the traditional axle-box shown in

Figure 1 is a plain bearing, that is, the bearing face is a circular

surface surrounding the journal of the axle, the bearing surface

being of low friction white metal.
Wear of the axle-box and horn guide surfaces is especially

undesirable for a rod-driven machine where the connecting

and coupling rods have a fixed length. Excessive wear leads to

play and hence to increased noise and vibration as the axle-box

collides with its guides (about a century ago a driver reported

that “ . . . riding on this engine I can only compare to sitting on a

galvanic battery with the noise ofa boiler shop thrown in").

Axle box wedges are used on some traditional railway

vehicles, in particular locomotives, to control the free moment

of the axle-box in the frame by minimising play between the

axle—box and the horn guides. Control of the play between the

axle—boxes and the horn guides has the same effect on control-

ling noise and vibration as does, in a factory, restricting the

height from which a component falls into a bin. Reducing the

distance reduces the build up of the energy that is ultimately

expended in the final collision with the bin, or in the case of

the locomotive, of the axle-box colliding with the horn guide.

Whereas gravity causes a build-up of kinetic energy in the case

of the falling component, there are a number of forces acting

on the axle-box. In the case of 030 T 3 not the least of these

forces is the thrust of the connecting rods which could be as

much as 16 tons’ force spread over three axles.

However, it is not possible totally to eliminate play as it is

necessary to ensure that the axleebox is not so tight in its horn

guides that it cannot move freely up and down (in 1951 a major

railway accident occurred at Weedon on the West Coast Main

Line precisely because of a lack of play between one of the

locomotive's leading axle boxes and its horn guides, although

these would not have been fitted with adjusting wedges). On a

locomotive with rod drive such as a steam locomotive, adjust-

ment of the axlevbox wedges to take up play must thus be done

carefully so that the slight movement of the axle bearing

position caused by the wedge adjustment does not adversely

affect the rod drive. Accordingly, the procedure is to tighten

the wedge up and then release it slightly. The French text book

La Machine Locomotive suggests releasing the wedge by 5mm

so that, for a wedge with a 1:20 taper, 0.25 mm of play will

be allowed.
The acoustic advantages of minimising play are, however,

incidental to the reduction in wear and, hence, to the increased

distances travelled between overhaul. This greater m:

    

adjusting
wedge

    mi} a traditional axle-box fitted with wedge adjustment
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(EB distance increases availability and reduces costs.
A certain amount of play is also necessary between a plain

axle journal and its bearing to enable lubrication (it is worth

noting that lubricating oil acts as a damper).
See figures 2 8r 3.
While axle-box wedges have been used in the UK the

tendency in British practice is to reduce wear by using hard-
wearing materials such as manganese steel for the wearing
surfaces. Manganese steel liners are still in use on many
freight vehicles.

As mentioned earlier, wheel-sets (that is, wheels mounted

on axles) are of critical importance to safe railway operations.
Older readers may remember hearing the wheel-tapper hitting
the wheels of railway vehicles, listeningfor the cracked tyre
that did not ring true. Modern railways use ultrasonic testing to
detect flaws 7 this works either by measuring the arrival time of
reflected sound waves or by measuring the attenuation of the
sound waves through the material.

Modern practice
One way of monitoring axle bearing condition is by tempera-

           

In the top right hand diagram the axle-box has enough play tomove freely
in the vertical direction (under the control of a spring).

In the bottom left hand diagram the axlebox is too tight and cannot move.

In the bottom right hand diagram the axlebox can move ireer in the
vertical direction (controlled by the spring) but also in the horizontal

direction (with no control).

Wdiagrams showmg the various scenarios

 
Traditional railway equipment uses leal springs which have

considerable intrinsic damping.

W a View at the springing arrangement on 030 t 3
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ture and the hot box detector is sometimes used (hot metal
loses its strength and this can cause a serious accident). A hot
box detector monitors the temperature of the passing train (the
fireboxes of preserved steam locomotives have been known to
trigger these devices!). However, acoustics provides better
methods and two companies offer two different acoustic tech—
niques that are currently in use in the UK.

Modern rolling stock generally uses Cylindrical roller
bearings rather than the plain bearing hitherto discussed.
Noise and vibration methods can be used to detect faults in
roller bearings — when such a bearing develops a fault vibration
in the structure of the bearing generates noise, the frequency of
this noise being a clue to what type offault has occurred while
the amplitude of the noise is an indication of the severity ofthe
faulti Two diagnostic systems (at least] are available.

Perpetuum offers a system that is mounted on the axle»b0x.
Effectively this is equipment that monitors the Vibration ofthe
bearing. A sensor mounted on the axle-box communicates by
radio with a receiving station elsewhere on the vehicle, a
particular refinement being that the energy to drive the sensor
is obtained by harvesting vibration energy from the train itself.
The vibration arising from the bearing is monitored and, since
vibration is a very early indication of degradation when initial
signs ofwear are identified, the vehicle can be scheduled for
maintenance months in advance of a potential failure.

The precise details of how the vibration from the bearing is
monitored and evaluated are, sadly, closely guarded propri»
etary information.
An alternative method is RailBAM, as devised by Tracle of

Australia, in which trackside equipment “listens” forthe first
signs of distress from a bearing. The concept is not dissimilar
to a hot-box detector but the essential difference is that the
RailBAM method identifies a faulty bearing when there are still
thousands of kilometres to go before total failure. Basically, I:

ll'tlfi'Llllrp-ntfilion
Maint-

mPerpeluum out-board communications set-up 



 

n the bearing acoustic fault signatures provide a stream of data
that allows trackside condition monitoring. The bearing noise
is distinguished from other sounds that arise mainly from
wheel/rail interaction arising from poor condition of either the
wheels or the rails, from axles or bogies which do not “track”

well and from brakes that are locked on (again the precise
details of the technology are closely guarded).

The RailBAM method is significantly better than a hot-box
detector because, if a hot-box detector correctly identifies a hot

axle-box then there are only a few minutes oflife left in the
bearing and hence, at the very least, the train will be delayed.
Advanced warnings of this kind lead to a more controlled
method of maintenance and a reduction of train failures.

With the support of Network Rail and South West Trains an
acoustic bearing monitor has been introduced at Swaythling,
near Southampton. The equipment is designed to detect
bearing defects on the Class 444 and Class 450 Electric Multiple
Unit fleets well in advance of failure by monitoring the health
of the axle bearings and providing a report on them in real
time. This means that the vehicles affected can be removed
from service for attention. For example, after a number of
alerts that showed an increasing trend, a bearing was
withdrawn from service, subsequent inspection by the manu-

facturers showing a clearly defined defect, although spalling
(fragments breaking off the bearing surface) had not yet started
to occur. There was no immediate danger and SKF, the bearing
manufacturers, estimated that the bearing could have travelled

Senior Noise Engineer - Reading £30-35k

A UK leader in the manufacture, design and implementation of noise control products seek a
Senior Noise Engineer to join their close knit and lriendly consultancy division in the Reading
area. You need to have approximately a minimum 013 years‘ experience in acoustical
engineering, and have a relevant degree in an acoustics related field. Working closely withthe

design team. you will be responsible for conducting survey work and providing expert advice on
noise mitigation across industrial markets. On otter is a iantastic starting salary and fast
career progression.

Principal Acoustic Consultant — Bristol £35-40k

Ourclient, a global multidisciplinary consultancy is urgently seeking a PrincipalAcoustic

Consultant to join their team in the Bristol area. Specialising in the development and

infrastructure markets, you will be responsrble for spear heading the company toward its financial

targets and developing new business, as well as providing technical guidance to the team it is

essential that you have expert witness experience. a proven track record in project and financial
management, and extenSive commercial awareness of market conditions. Upon joining the team,

you will receive a competitive remuneration package,with a robust support structure to make

sure your transition into the role is a success.

Junior Acoustician — West Midlands £17-22k

Due to rapid growth and expansion, a wellcstablished consultancy spanning over40 locations

across the globe are looking for a JuniorAcoustician to work in the West Midlands

Requirements are; a minimum ola SEC in Acoustics or similar subject. some working experience

in acoustic consultancy, and a driving license. Covering mainly projects that cover the acoustics
in the built environment, you will be conducting survey work, project administration and

supporting the senior stafi, If successful you be on a competitive starting salary, and fast career

progression into a consultancy level role,

several tens of thousands of miles further. However, this pre—

emptive withdrawal prevented a "reactive withdrawal” with
consequent disturbance to the services.

The installation at Swaythling consists of equipment moni-
toring both the up and the down lines, an array ofsensitive
microphones being mounted in each trackside cabinet to
record the sound of the vehicle passage, including the indi-
vidual axle bearings, A "wake up" sensor activates the system,
while further sensors measure the wheel diameter and speed
and a reader identifies the vehicle and its orientation.
Following onvsite data collection and analysis the results are
communicated automatically to a website, defects being classi-
fied by severity and their location within the bearing. The
ability to observe trends in, and to make forecasts of, axle

bearing health enables preventative measures to be taken. 0
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Extracting memnimgflrmfl uncertainty dislike:
{from calibration certificates and

associated sound Ilevell meter standards

By Ian Campbell ofCampbell Associates

Abstract
Any measurement made for regulatory or other legal reasons now

comes into the general field of Legal Metrology and the uncer-
tainty associated with the measurement has to be evaluated. This
is particularly true if the results of the measurement exercise are
to be challenged in either an enquiry or court proceedings. All

“noise” measurements have a number of key elements that need

to be considered when considering the uncertainty that will be
associated with the result. These include the variability of the

source, effects of the transmission path, the environment and of
course the measurement instrument its self. This paper considers

the impact of the instrument, its standardisation and mainte

nance and how these elements can be quantified.
The measurement instrumentation is a natural element within

the total uncertainty budget associated with a “noise assessment".

With correct standardisation, maintenance and field calibration

routines it is one that can readily be controlled and quantified. As
always the devil is in the detail as sound level meters are required
to quantify the sound whilst most audio kit is just required to

reproduce it, either for communications or entertainment

purposes. For these latter applications the end result is judged
subjectively and so changes ofa few dB are not going to be
noticed. With sound level meters these few st could be very
significant in the overall project that the measurement is designed
to support. For general audio applications wide tolerances on
system stability, frequency response and dynamic range are

acceptable; however for quantifying the sound field these parame-
ters have to be closely controlled over a wide range of environ-
mental conditions.

Historically there has been an attitude of caveat emptor (the
buyer is responsible for the validity of the manufacturer’s claims)

and this has allowed a large number of sound level meters to be
introduced without any verification that they actually do what is

expected of them. Over the past 15 to 20 years there has been a

development of the established “weights and measures” inspec-

tion procedures into a system of Legal Metrology that will deliver a
high degree of confidence in the performance of measurement
systems. These comprise of basic standards (BS EN ISO etc.) that
determine what the instrument should do; these are supported by

three levels of confirmation.
1. Firstly there are the “Pattern Evaluation" requirements that provide

for an independent testing regime that will confirm that the basic

design of the instrument does what the specification requires over

the complete range of environments and measurement conditions

covered by the basic specification. The manufacturer normally

sends three to five samples of the instrument to a National Testing

Laboratory (NPL, PTB, LNE etc.) who will issue the necessary
confirmation that the basic design of the instrument allows it to
meet its claims.

2. Secondly there is the “Periodic Verification" which is an annual or

bi-annual examination by an accredited laboratory where a subset

of the pattern evaluation tests are performed to confirm that the

instrument is still within its original calibration limits.

3. if the pattern evaluation has been carried out by a National
Metrology Laboratory and the periodic verification by an
Accredited Laboratory then a certificate of calibration and confor-

mance to the standards can be issued as opposed to just acertifi-

cate of calibration

3. Finally the user of the instruments will find details in the instruc-
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tion manuals of the field checks that they should carry out before

and after each set of measurements to confirm that the kit is
working correctly These include use of a sound calibrator, checks

on the power supplies, range settings, selfenoise etc.

In respect of sound level meters and sound calibrators the
governing standards for these various levels of verification are set
out in figure 1.

 

Pattern
Evaluation

OIML‘ R58 0 RES

BS EN 51672-2

BS EN 61572 502-
2

BS EN 50942
Annex/e A

Instrument Type Valid dates Specification Periodic Verification

BS EN 50651 0
60004

BS EN 51672-1

55 EN 61672 EdZ-1

 

197910data

2003 to date

2013 todate

BS 1500

BS EN 61672-3

BS EN 61572 v2 41

BS EN 60942
Annexe B

 

Sound Level Meters

  

Sound Calibrators 2003 to date BS EN 609-12

       

@130 Sound level meter standards

Pattern evaluation is the responsibility of the manufacturer in
conjunction with a NationalMetrology Laboratory and the
Periodic Verification is the responsibility of the user in conjunc-
tion with an accredited calibration laboratory

Earlier versions of the standards had comments about the basic
accuracy of the sound level meter of :0] dB for a class 1 device
and 11 dB for a class 2. This, however, related to the accuracy at
reference level and reference frequency [normally 114 dB at lk Hz)
as well as at reference conditions (23"C, 101.325 kPa and 50% RH).

As these conditions hardly ever exist inrelation to a practical noise
measurement, they are not very helpful and so they do not appear

in the more recent version of the standards.
There are two elements to the measurement kit to be consid-

ered both independently and how they work together. These are
the sound calibrator and the sound level meter.

The periodic verification requirements for a sound calibrator
are for there to be three replications, to give ameasure of how
good the fit to the microphone, a measurement of the short term

sta Jility of the output, a measurement of the frequency and the
frequency stability as well asa measurement 0 the total distor-
tion. An example of these resu ts is given in figure 2.

 

Levsl Fre uenc
sunny WWW Sighilityy
0.01 05 1000.74 HZ 000 Va 0.35 "lo
0.01 05 1000.73 Hz 0.00 V» 0.34 51)

. 0.01 05 1000.72 Hz 0.00 "I. 0.34 %
Result (Average): 114.00 05 0.01 03 1000.73 H: 0.00 ‘l- 0.34 ‘1-

Expanded UnoertaintL 0.10 dB 0.02 00 1.00 Hz 0.01 ‘11: 0.10 “A
DegresMFreednm: >100 >100 >l00 >100 >100
Coverage Fact/Jr: 2.00 2.00 2.00

Measurement Results: Level Dislnninn

1: 114.00 00
2: 114.00 08
3' 113.99 08

              

FWZ’TWe—npfi'fitresults lor_a sound calibrator
as‘per'Annex‘B of BS EN“.

The standard deviation of the three replications is combined
with theuncertainty of the basic measurement (Expanded u



 

n Uncertainty row) to give the degree of freedom and coverage

factor. lfthis figure is two then there is 95% confidence that the

result lies within the basic uncertainty figure. If there was a poor

fit to the microphone then the three independent measurements
would differ and the coverage factor would move away from the

required result and it would not be possible to use the basic
accuracy of0.l dB in the overall measurement uncertainty calibra-

tion and a higher figure needs to be calculated. For example, if the

three values for the level were 114.0, 114.1 and 113.9 due to

coupling problems the mean value would still be 114.0 dB and the
results are within the laboratories basic uncertainty but the
combined uncertainty would be 014 dB and the coverage factor
would be 2.4

The resulting average figure for the calibrator level given on the
calibration certificate has a tolerance and can vary by t 0.4 dB and

it is this actual calibrated value that must be used when setting up

the meter and not the nominal value marked on the sound caliv

brator. If not, the permitted variation from nominal must be

included in the uncertainty budget. If the sound level meter and

calibrator were paired during the periodic verification and envi-

ronmental conditions were close to reference it would be safe to

use the paired value quoted on the calibration certificate. If

however a different calibrator is being used then additional
corrections would be needed for the pressure to free field correcv

tion. volume loading effect and environmental characteristics.

The pressure to free field corrections and volume loading are

often combined and quoted in calibrator manuals as the correc-

tion to be applied for that specific combination of microphone

and preamplifier, typically 0.2 dB at 1k Hz. Environmental correc-

tion will be a combination of the effects on the sound calibrator

and the microphone whilst for most meters the effect of the elec—

tronics and humidity can be discounted leavingjust temperature
and barometric pressure effects to consider. The table below gives

details for the combination ofa typical class 1 meter and cali-

brator combination and based on information like this a

combined environmental uncertainty of around 0.3 dB over the

specified range of environments would be reasonable. If, however,

the information is not available then thc calculation would have

to be based on the limit values given in the specification which
would double this figure.

   

Temperature, “C Barometric Pressure, kPa

7' l Ref
a=:10‘l.325

 

Model number
Coefficient

 

Nor-1225
, ,. '09}

 

Nor-1251 Calibrator

   

Azuptfirellntemlimclfle:¥-

       

Figure 3 Typical envrronmental eltects on the Dam calibration
setting at a sound level meter

The Nor—1251 is a “smart calibrator" having internal compensa-

tion for environmental and volume loading effects; should an

uncompensated calibrator be used (designations L or C under the

standard) then corrections should be applied to bring perform-

ance into line. The uncertainties of these corrections are not

quantified at the moment. See figure 4.
Having determined the accuracy of the setting of the meter at

the reference level and frequency it is then necessary to consider

the performance at other levels and frequencies.
The system frequency response is predominantly determined

by the microphone and the effects of the case etc. The example
below is for a class one device shown with its tolerances over the

normal test range of 100 to 20k Hz. The three stars show the only

  
    

Temperature, “C Barometric Pressure, kPa
,..,.,7 ,,,,,, ,,

Ref 1 ‘ , térl
1 Coefficient = Coerl‘ment

-10

Model number

 

0.007 0.23 0.01 036016;.Nor-122,5,Micr9phone

  

GrasigAAl’lstonphorte “0.0005 {0.01 0.01
3:1}... ‘m,

Acceptance interval specified 05 .05

          

Figure 4 Erwlrunmental effects when an uncompensated calibrator Is used

 

points at which the standard mandates an acoustic measurement
of the frequency response; the rest of the data is optional,
including the extension down to 2 HZ. These results confirm that
over the central range of 25 to 8k Hz this individual device is
essentially flat and additional uncertainty elements are only
needed if there is significant content outside this frequency range.

rural1"me"W,4-
am 1mumon apnea-I lF1W

Figure 5 Typical mlcropnone response. with optional LF extension

The natural frequency response of the system will be post

processed to provide the frequency weightings A, C and Z. These

will be tested electrically and then these results are combined with

the acoustic tests made on the microphone along with the correc»
tion data provided by the manufacturer for the case reflection and
the effects of any accessories such as a windscreen. The accept-
ance interval quoted in the standards applies to the overall instru-

ment and accessories and not just the microphone. These
combined results should be inspected to confirm that there are no
significant deviations from the required response. In the example
shown as figure 6, which shows the combination of the electrical,
acoustic and accessory data, it can be seen that the results for
frequencies above 4k Hz would need to be corrected in the results
or additional elements added to the uncertainty computation to
take account of the errors in these frequency bands. The optional
extension of the results to 2 Hz also show deviations and these too
would have to be treated in a similar manner.

As amplitude linearity is normally very good in modern sound
level meters it is only really necessary to consider the limit values,
the minimum values will be controlled by the self—noise and the
maximum by the overload point.

Most modern sound level meters have a single range covering
over 120dB and have their overload point set to 130 or 140 dB so
this does not usually cause a problem. Should the meter mm
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m show an overload then its effect on the measurement needs

to be considered. It may not be significant if the object was to

determine an L“ background level but is very significant in a LAeq

or chk measurement; correction data is not usually available in
these latter Cases so they need to be avoided. At the bottom end

there are two elements to the self-noise; firstly there is the elec-

trical noise of the preamplifier and secondly the microphone

capsule its self. The electrical noise is measured during the
periodic verification using adummy microphone and is usually

around 10 dBiA) however most half inch 50mV/Pa free field meas-
urement microphone capsules have a self‘noise of around 14
dB(A] and these two figures need to be combined to give the

limiting level to which measurement can be made. With a 10 dB
margin added to the combined level this gives a minimum level of
25 dB below which additional uncertainty elements need to be

considered Within this total amplitude span for the measurement
there are allowable limits for amplitude linearity that would need

to be considered.

 

   

        

   

  
  

 

  

    
     

 

Combined amustlcand electril results

                                
Tests Fused

  

 

Results obtained 5 electrical testln‘
Results atmatintesfl some labs use nominal data iorthese tests

(nan data provided by the manufacturer, without unocrtalntlesl

   
Figure 6 Combining eleclfical. acoustic anti manuiaciurer's data

to determine complete Instrument response

The final consideration is the computation of the actual meas-
urement metrics; LAP, LAS, LAmax, LCpk, LAeq etc. A series of tests
have been devised to check these parameters by means of gated
electrical signals having known relationship to the noise indices to
be verified. The first step is normally to determine the accuracy of
the time constants Fast and Slow. This is achieved by examining

a) ) Acoustics Bulletin July/August 2014 

their response to signal bursts. The rise time is determined by the
time constant specified for each test and hence a single test gives
a good guide to the accuracy of the RMS calculation. In the
example shown the results for these two basic time constants
are in order. Note that for impulse time constant the test has to
be more comprehensive as in this case the rise and fall times
are different.

Figure 7 Tests ior lime weightings

 

The peak time constant is the one that normally needs special
attention as it is the metric that is specifically mandated in the
Noise at Work Regulations; it is an offence to expose any employee
to levels above 137 chk. Basically, it is tested by comparing the
response to a very short burst to a longer one. The result shown is
from the BS EN IEC 60651 standard and shows that this particular
meter is reading 1 dB low in the peak rnode hence this should be
accounted for when risk assessments are being made using this
particular instrument.

Time weighting F & S

lime Burst Measured olerance Error
. Result

constant duration \aIue value value value

IMIEBIIEBIIGBI-

Figure 8 Peak response test results

Following on from the calculation of the time domain indices
are computed and the most common one is the LE“. This result is
very much affected by the peak values logged during the measure—
ment so it seems reasonable to test using short duration pulses.
The basic test is that the pulse mark space ratio is increased by a
factor of 10 and this will result in a reduction in the Law value of
10 dB. l3

Peak response

 

_
. 2 419

     

Figure 9 Time averaging lesl results
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nTlie other titne history metric in wide use is the Ln value; at

the current time these are not covered by the sound level meter
standards but there are a few regulations that specify how they calibrator calibration record
should be calculated, ie the sample rate, time constant used and u”

bin size for the classification of the distributions. There is a DIN ‘

  

standard that specifies these tests and this is used for vertication a u”
when clients require it to be done. in“

It is good practice to keep a running log of the calibrator's ’ 1‘“

periodic verification as this provides evidence on which to base 1“ —ciil Value

the recommended recalibration interval. An example is given in i 113-9 —+velimit
Figure 10 below showing the value returned at each calibration E 113.5 _r.mm,t
over a 16 year period. The error bars on each measurement show 1 113,7 l———— "unwravflw
the uncertainty of the laboratory performing the verification. With g 1135 t _0 mm + m m i

data like this it is possible to use an uncertainty of0.l dB for the "‘ 1115 y R': =0_m7 '
basic sensitivity setting of the meter and calibrator combination; 1]“ .
we have seen examples where this could extend to 025 dB or
higher where the laboratory uncertainty or the fit of the devices is

not as good as this example. a
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Back to the
Future — Part 3
Aviation
By Stuart Dryden FIOA and

Rupert Taylor FIOA ofRupert Taylor Ltd

This technical contribution is the third and final paper in a series
expanded from presentations given at the Royal Society in October
2013 as part of the conference ‘Wilson 50 years on’

Background
This paper reports on the final topic in a Defra research project commis-
sioned in January 2012 to carry out ‘An investigation into the effect of

historic noise policy interventions' to cover the period from about 1960.
The background to and an overview of that study were included in a
technical contribution in the March»April 2014 issue of Acoustics Bulletin.
That contribution and another in the May-June 2014 issue also described

the process and presented the findings for four of the five topics studied

for the project. This paper describes the work undertaken in respect of

aircraft noise but sets it in the context of a wider consideration of changes
in the operating environment for aviation over the past 50 years.

Flgllw. t - Nl'liSF‘ levr-Ilt‘utr'e Inr IC Chapters and related Engine liechnoiouv
BPR : Bypass Ratio

Figtll'é 2 - Trend rn ieflucllort oi aircraft 1955 7
2000 and EPNdB ratings oi A300 types

        

°sss§§tssse§ifisstssss
thurr‘ 3 r Thom: ds or A

(NB Includes doui

    
each year lor ail UK airports lDlT)
ourrtrng oi dorrrestrc rraitrc)
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Changes in aviation in the last 50 years?
[n the period since the Wilson Report was published there have been
changes in virtually all the many fields that afiect aviation noise including
technical developments in aircraft design, regulatory control of aircraft.
and evaluation methods as shown in BOX 1.

The Defra study describedabove considered the effect of the EU
Directives (item 7)‘ that implemented the requirements of the ICAO

Annex 16 Chapters2 and drove the technological development of quieter
aircraft (item 8). These inter—related factors are shown in Figures 1 and 2.

However, successive Directives and the ever quieter aircraft that came

into service to comply with them operated in the context of increased air
traffic (itemlU) as is illustrated in Figure 3 which showsthe change in Air
Transport Movements (ATMs) over the study period. It was that combina-

tion of the reducing noise from individual aircraft and the increasing ATM
that the Defra study sought to evaluate.

Evaluation of effects of policy — aircraft noise
Question to be answered: Has the reduction in noise emission from aircraft
led to smaller areas/populations within a specified noise contour?

For the Defra study the six English airports having the largest number
of ATMs were selected for analysis The six airports and their designatory
codes (also used as abbreviations for them in this article) are:

I London Heathrow Ll-lR
- London Gatwick 113W
I Manchester MAN
- London Stansted STN

- London Luton LTN
. Birmingham lntemational Airport BHX

The ATM changes for these airports are shown Figure 4 over various
periods ranging from 1972 to 1994 up to 2009/10”.

Noise from aircraft flying into or departing from airports is typically
assessed by considering the population within a specified noise contour
and/or the area within that contour. The population count is clearly
related to the area enclosed by a contour but it can be affected by several
factors and the population count within a given noisecontour could even
change when there has been no change to the airport's operations. For B

Noise measurement indiees have
been invented and developed

Policy has been developed

Noise insulation schemes havebeen introduced 9 Po floatgns have become more

Social surveys have been carried out 10 A" game has imd
Research into health (including
sleep) and educational effects as
taken place

8 Regulation has been Introduced

7 EU Directives have been Issued

B Aircraft have got quieter

11 Composite noise index values
have gone down (even though
number of events has gone up)

Box I » What has happened in me last 50 years m Aviation")

beholder the green 1an for STN (which cone-ponds to cm tor 1990)

There were 24300 ATle and the chart shows that area within the 57 dB 16-
hr contour was 20 sq km and the 63 dB 16hr contours enclosed 7 sq km.

lithe number of ATM: had been a quarter oi the actual value. than
(assumi no other changes) there would have been 6 dB reduction in the
noise em ed b the flights and so the contour labelled 57 dB would corre-
spond to a 51 B oomour etc with the actual 83 dB contour representing the
57 dB contour tor the reduced number of ATMs.

Box 2’ 7 Example oi use oi Charts in Figure 6

Reviewed the airport noise 4 Worried about sonic boom from
problem which had been made supersonic aircraft
unexpectedly WOTSS by "'3 9mm” 5 Recommended a noise insulationIn "19 proportlon 0'1918 (partial) grant scheme above 50 NNI
Commissionedajurystudyolthe 5F ‘«manurwmmmse economies;
Commissioned a noise and social by-pass ratios

3""9 WM “95er 3"" '""°‘ 1 Considered heliport noise and
a?” (warm and Numb” recommended more lnvestlgation

Box 3 Vth did Vilrl:5on do”  



n the Defra study the effect of the EC direCtives was assessed by using the

area within a specific noise contour.
BOX I notes that over the study period noise measurement indices

have changed as new lnethods have been developed arid that is certainly
the case in the UK. From 1963 the scale tised in the UK for the assessment

anti control ofail'craft noise was the Noise and Number Index lNNll
which was developed following a social silrvey commis 'oned by the
Wilsoli Committee and noise measurement. ‘tild analysis by the Ministry

of Aviation. In the IEJBUs the Department for 'l'ransport (Dfl') cominisr
sioned a more widespread social survey aild noise measurement study to

consider alternative noise indices. This was followed byconsultation and
a further report which ultimately led to the adoption ofthe 16»liotir.i\
weighted. equivalent continuous noise level (Leq. lG-hr)‘ and the corre-
spondence between NNt values and Leq levels was derived so as to
continue policies previously defined using the NM scale . Subsequently, a

Departiilcnt fOl ‘ransport study rAttitudes to Aircraft Noise from

Aviation Services in England was published“. Consequently. the Defra
study used noise contotir values of 57 dBA Leq 16-hr for data froin 1989
and 35 NNl for the period before then (though for practical reasons some
cliarls are only labelled '57 (18').

One way ofexaminilig the effect ofthe introduction ofquietel' aircraft
is to compare the change iii the area within the 57 dBA contour to the
change iti A'l‘Ms over the study period. This is shown for LHll in Figure 5

where the contour areas and ATMs have been plotted as ratios oftheir
initial values. Figure 5 also shows the approximate periods during which

the requirements ofChaptcr 3 and. later. Chapter 4 would have been met
by the majority of aircraft.

llowever. in order to provide a quantitative analysis of the effective
ness oftlie policy a method is required that enables the influence ofATMs

to be accounted for ill a systematic way. Three approaches were investi-
gated. An often used rule of thumb is that a change of noise exposure of l

  

  

gem? ifiéfléfi? Aggnded ma "$522213?
ATMs .9“ “Ms ATMs

(0°95) Wlth Policy W'm P°"°Y No Policy

1972 257 1.00 1.00 1.00
2007 476 0.14 0.09 1.67
2009 460 0.13 0.03 1.65

—
1972 7a 1.00 1.00 1.00
1985 150 1.62 0.74 2.20
2007 259 0.26 0.10 2.73
2009 245 0.22 0.08 2.77

—
1990 123 1.00 1.00 1.00
2005 218 0.44 0.29 1.53
2010 149 0.32 0.28 1.17

—
1988 24 1.00 1.00 1.00
1993 43 1.16 0.71 1.63
1998 102 2.11 0.69 3.07
2003 190 0.96 0.14 6.32
2009 156 0.79 0.14 5.50

_
1970 19 1.00 1.00 1.00
1909 as 0.56 0.29 1.96
2005 75 0.20 0.06 3.19
2000 86 0.24 0.06 3.36
2010 69 0.19 0.07 2.81

_
1993 69 1.00 1.00 1.00
2002 112 0.35 0.23 1.54
2010 55 0.31 0.26 1.20

mm and without pDIICv  
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dll will generate a change ofappl'oximately 20% in contour 1
relationship could also be used to adjust for changes in ATM. if they area

expressed as ratios using dlls leg, a doubling of A'st is equivalent to a

clialige of 3 dB ill noise]. The empirical area/db relationship ofthe rtile of
thumb is close to that for an ideal line source on a reflecting ground plane
which was also considered. The third method was dubbed the ‘available
contours method' and relied on the fact that for some airports in some
years. areas within noise contours were provided lit 6 dB (or sometimes 3
dBl steps above 57 dBA. In those cases it was possible to deduce the effect
of, say, a 6 dB reduction in A'l'Ms by using the area ‘sot‘ialed with a noise
contour for 63 db Leq, 16 hr provided by the data for that year. However,
this approach could only be directly applied when multiple contours were
provided and for changes in ATMs equivalent to at least 3 dB.

These approaches are compared in Figure 6 which shows the trade-off
between noise level and contour area for: an infinite line source over a

reflecting ground plan. the ‘rule of thumb} and for real data using the
‘available contours method for foiir airports. Note that the noise levels
and areas for the airports are actual values whereas the plots for the line

source aiid the rule ofthttinb are at arbitrary positions selected to avoid
obscuring the other data. The important feature in all case is the slope of
the liiie which reflects the ti'adeeoff been noise level (equivalent to a

change in A'l‘Ms on a decibel scale) and contour area. [See the worked
example in BOX 2.)

The plots illustrates that there can be wide variation in the slope for
different airports and can also vary at the same airport. Thus for S'l‘N the

three lilies are approximately straight and parallel whereas at LGW and
MAN there are marked changes in slope. it is also apparent that
the ‘rule ofthumb' is a reasonable fit for STN bill has a steeper slope than
sortie of the real data; Oil the other hand the slope ofthe line source is

exceeded by part of the MAN plot. In practice. the approach used was
customised to suit the data available for each airport; using “real data' was

preferred but intelpolation and extrapolation were used where necessaly .

  

Analysis of aviation policy effects
Because the number of A'l‘Ms increased over the study period the effect of

the policy ofreducing noise emissions from individual aircraft was In)

GIP
Global Insulation Package

INTEGRAL SOLUTION FOR SOUND INSULATION TESTING
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assessed using three scenarios. First, the actual change in contour

area was determined in which the effect of the policy was (usually) coun-

teracted by the increase in ATMs; this was termed the ‘Actual Area’ case.

The first of the two other assessments estimated the contour areas,

assuming that the ATMs had not increased from the value in the year at
the start of the data" — this was termed the 'With policy - ATMs’ case. The

second of these extra cases was to estimate the contour areas assuming

that the ATMs had grown in accordance with the data but the policy had

not been implemented — the ‘Without policy + ATMs' case.
The start year for this analysis and the absolute area within the57

dB/35 NNl contour in the start year are airport dependent and varied

over a wide range; the start years were from 1972 to 1993 and areas at the

start ranged from 835 sq km [LHR 1972) to 31 sq km (STN 1988). in order

to make comparisons between airports more straightforward the areas

that were computed in the analysis were then normalised to the value at

the start of the analysis period for each airport. The results of this analysis

are shown in Table 1 where for each of the three scenarios the change in

contour area has been normalised to the area in the starting year for
each airport.

Conclusions for aviation policy effects
The evaluation method was based on the values reported to Dfr of
contour area and ATMs for each airport for each year. Consequently, the

results of the analysis in the study are subject to any limitations in those

figures The additional scenarios assessed relied on adjusting the 57 dBA

contour area to account for changes in ATMs and the analysis applied

used interpolation and extrapolation from the DH data. l-lad more
detailed base data been available then it is possible that slightly different

values would have been obtained, however, the principal findings would

not be expected to change.
Di’l‘ data showed the actual areas that arose as a result of the

combined effects of reductions in the [GAO noise limits in changing the
fleet mix towards quieter aircraft, changes (mainly increases) in the

number of ATMs each year, and other factors such as local operational

measures. The influence of local mitigation measures to control noise was
not accounted for separately in the study”.

Table 2 is a summary of Table 1 showing the changes as percentages.

So, for example, over the period 1972 to 2009 the actual percentage fall in

the contour area from the start year at Heathrow was 87%, but if there
had been no increase in ATMs over that period the percentage fall would

have been greater at 92%. On the other hand, it has been estimated that if

the policy had not been implemented but ATMs had increased as they did

in practice, then the area within thecontour would have increased to be

65% more than the value at the start (in 1972).

The wider context - starting with Wilson
One of the points that became clear from the presentations at the [CA

conference on ‘50 years ofWilson‘ was how much original thinking was

evidenced in the committee’s final report in many fields of environmental

acoustics and aviation is no exception. BOX 3 shows the topics that were

addressed which included commissioning fundamental research,

In the aftermath ofWilson’s report there have been many more reports
and studies and a selection of the more important ones for the UK is

shown BOX 4. In parallel there were developments in noise scales and
indices (BOX 5), progress in noise policy (BOX 6}, and changes in the

legislation and regulation (BOX 7).
Several factors have influenced these changes. Historically noise indi-

cators and criteria have been developed from dose-response studies in
which objective values for aircraft noise levels expresed on various scales
were compared to the results of jury judgements or social surveys. Thus
the PNdB system derives the calculated Perceived Noise Level by
applying to objective values of noise level (measured or predicted in
frequency bands) a weighting derived from test subjects judgement the
perceived noisieness before combing the band contributions. The NNl
scale was originally devised by analysing the results from a social survey
and objective measurements that were processed to provide the well-

known relationhsip:
NNl = (average peak noise level)” + 15 loglo N v 80
NNI therefore takes into account the number of aircraft and the loga-

rithmic average of their noise levels. in the initial study the minimum
noise level of the aircraft included was 84 PNdB” and it was considered
that these aircraft were ‘likely to be heard'“. Subsequently common

a) ) ) Acoustics Bulletin July/August 2014

Airport (Start
and End Years)

Heathrow
(1972 to 2009)

Gatwick
(1972 to 2009)
Manchester
(1990 to 2010)
Stimsth
(1988 to 2009)
Luton
(1976 to 2010)
Birmingham
(1993 to 2010)
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Head of Music at Lancaster and Morecambe College, Pete French, was delighted

with the new sound—isolating practice rooms installed by Black Cat Music: "The

facility used to be a lecture theatre It was just one space we could use; now

we've got three spaces. The modules are being used every day with all three year

groups time tabled in, so they are getting maximum use."

The rooms, from MusicPracticeRooms.com, use a prefabricated panel design that is

affordable, easy to install and allows rooms to be custom configured to suit available

space. "We are very happy having them here,” continued Pete French.

"The music practice rooms have changed the whole nature of the course, because they

are so sound-proofed. The students love them and yes, they work very effectively."

To watch the video of this
interview scan here or go to
youtube.comlmusicpracticerooms

 

Brought to you by

MUSIC
practice roomscom

Having enough space

to practise is often

an issue in music

departments; our

modular, relocatable

Music Practice Rooms

provide an excellent

solution to this problem.

Each module offers

an individual space

for solo or ensemble

practice, whilst

providing an effective

acoustic barrier to

avoid disturbing other

classrooms.

   
"The Music Practice Rooms
have chan ed the whole
nature oft e course, because
they are so sound-firoofed.
The students love t em and
yes, they work very effectively. "

  

Pete French - Head of Music.
Lancasler and Morecamhe College

Get in touch

Telephone: 0844 846 9740
wwwmusicpracticeroomscom 



 

   
Technical

ml usage was to include aircraft with a PNdB value ofmore than 80”,

As noted earlier in this article, following a later DORA study“ the NNI
scale was replaced by the A weighted Lem 164“ index. That scale also takes
account of the number of aircraft and their noise levels and uses logar
rithmic averaging [duration is an addititonal factor in this index). The
weighting factor for the number term in the NNI formula is 15 whereas on
the Lqu m“ index it is 10 However, Schulz has observed that if the factor
of 15 in the NNI formula is replaced with a value of 10, the resultant curve
fits the [original] data about as well”. Other widely used scales for the

assessment of aircraft noise are based on ch and so share the same equalr
energy trade-off between the number of aircraft events and the steps on
the scale in dB“ which is now established as the norm.

When Leqr lash, supplanted NNI in the UK, values of the two indices that
provided equivalent measures of community response were derived to
ensure contunuity of policy objectives. However, the relationship between
the steps on an Leqrbased scale and community response does not appear
to have remained constant over subsequent years as is illustrated by the

references in BOX 8”"“"“".
Other indicators are now being used to supplement those described

above. These newer indicators are not based on a dose-response relation-
ship but are believed from community feedback to present airport opera-
tions in a format which is accessible for members of the general public
potentially affected by new proposals. The emergence of these indicators
appears to have started in Australia in the 19905, culminating in the
Transparent Noise Information Package (TNIP) from Australian
Government's Department of Infrastructure and Regional Government“.
TNIP is not a single indicator but a suite of information sets including
contours showing the number of overflights above a given noiselevel leg.
N70, : number above 70 dBtA)) and Respite Charts [Number of hours

with no jet movements, expressed as a % of the total number of hours
during the period of interest).

It is interesting to note that over the past 25 or so years Environmental

Impact Assessment (EIA) has become a well-established (and still devel-

1992 Dfl’ Report of a Field Study of
Aircrafl Noise and Sleep Disturbance

2002 ERCD Reports

1963 Wilson Report NOISE

1963 McKenneIl Report Aircraft
Noise Annoyance around

L°"d°" (“63‘”le All?“ 2003 Air Transport White Paper and
1971 MIL Research Second Survey of predecessors

Aircraft Noise Annoyance around
London (Heathrow) Airport 2005 RANCH

2007 ANASE
1971 Noise Advisory Council Reports _ _ _ _

2009 Night Noise Guidelines for Europe
1979 DORA Reports on NNI 2010 Good Pram, G .d N

ice Ul e on use
1971 ICAO Annex 15 Exposure and Potential Health Effects
1985 ANIS 2013 Aviation Policy Framework
199° Ba‘ho R990“ 2013 Airports Commission Report

“Aviation Noise"

aKey Publications from Wilson onwards m=m

‘ NNI

- EF’NdB

‘ TNIP (including
N70 etc)

We Development of noise scales

1963 35 NNI “Onset of annoyance"

1973 Circular 10/73 -— “Planning
and Noise"

1994 PPG 24 7 “Planning and Noise"

aProgress in Noise Policy

- Quota Count System

- Elimination of Chapter 2 aircraft
from the UK register

- Environmental Noise Directive and
Noise Action Plans

2003 Air transport White Paper (AWTP)

2010 Noise Policy Statement for
England (NPSE)

2013 Aviation Policy Framework

' Airport Noise monitors and limits

- ICAO Annex 16 and noise certification

o Planning conditions (e.g. Leq contour
size limits or detailed dose-related
limits such as London City Airport)

@?= Changes in Noise Legislation and Regulation
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oping) process. An important aspect of EIA is the provision of clear infor-
mation to the public as well as for the benefit of the decision—making
body (which might itself include both professional and lay members).
Thus the adoption of new supplementary indicators is in keeping with
that philosophy and consideration of supplementary indicators has now
reached England and Wales (see BOX 9””). Inview of the emerging role, a
small study of the effectiveness of supplementary indicators in communi‘
eating information has been carried out“. This study found that even
some of these less complex indicators were not well understood or could
be misinterpreted. As part of the study, a new presentation method (a bar
chart based on specific locations) was developed which showed promise
in communicating the information presented, However, the authors
concluded that further studies arerequired of the Australian experience
in this field and the benefits of other new methods.

In addition, to the use ofnew supplementary indicators the applica-

tion of more traditional indicators has been extended to provide criteria
not only for annoyance but to include sleep disturbance and other health
effects (BOXIOZS) Once again there is a link to EIA in which the role of
Health Impact Assessment has become more prominent as that
technique has developed.

Conclusions
Wilson created a noise and number index system, which in principle, a

ANASE
“For both this study (ANASE survey work carried out in 2005). and the ANIS
survey (undertaken in 1982), LAeq is effective at explaining much of the
variation in respondents‘ reported annoyance. However, this comparison has
also shown that for the same amount of aircraft noise, measured in LAeq,
people are more annoyed in 2005 than they were in 1982”

Good practice guide on noise exposure and potential health effects
"The EU-relations for aircraft noise have been criticized by Guski. who noted
in series of recent surveys a decrease of the level needed to cause 25 %
highly annoyed over time. Subsequent analyses seemed to confirm this, but
could not find an explanation. Recent detailed study on the entire dataset
failed to find a single cause, but confirmed a trend breach around 1990. This
coincides with the introduction of the ISO-standard questionnaire, but it is
doubtful that this actually caused the increase"

HVENA“
“Our data indicates that annoyance due to aircraft noise has increased
throughout the recent years, and that the current EU prediction curve for
aircraft noise annoyance should be modified. No respective changes were
found with respect to annoyance dueto road traffic noise"

' Charts illustrating thispoint are included in Fig 3.3 on page 10 of this relerence
but thequality of the originals does not permit them to be reproduced here.

Changes in Community Response

Stansted Gt inspector’s report (2007)

“ I share the views expressed by many that the Leo metric has limitations
in the representation of aircraft noise which is generally experienced as a
series of discrete noise events with quiet periods between rather than as part
of a continuous but fluctuating noise, and so Lmax and the number of aircraft
are also significant parameters"

Aviation Policy Framework (2013)

“We will continue to treat the 57dB LAeq 16 hour contour as the average
level of daytime aircraft noise marking the approximate onset of significant
community annoyance. However, this does not mean that all people within
this contour will experience significant adverse effects from aircraft noise.
Nor does it mean that no-one outside of this contour will consider them-
selves annoyed by aircraft noise."

“...the Government recognises that people do not experience noise in an
averaged manner and that the value of the LAeq indicator does not neces—
sarily reflect all aspects of the perception of aircraft noise. For this reason we
recommend that average noise contours should not be the only measure
used when airports seek to explain how locations under flight paths are
affected by aircraft noise. Instead the Government encourages airport
operators to use alternative measures which better reflect how aircraft noise
is experienced in different localities..."

Supplementary Indicators in England

Night Noise Guidelines for Europe ()

LOAEL (lowest observed adverse effect level)

40 dB Lnight, outside (Nightnoise guideline)

“Above 55 dB the cardiovascular effects become the major public health
concern" (Interim target)

mime Noise and Health 



n has survived for more than 50 years (with some issues about the

exchange rate between noise and numbers]. He also recommended the

introduction of noise insulation grants schemes which have been

developed over the past 50 years.

He also foresaw growth in the noise problem owing to increased

movement numbers, and though he saw that the reduction of aircraft

noise [at source] as the only other noise minimisation measure, he was

unable to lay down any “hard and fast rules concerning the future noise

limits at London Airport".
He suggested that airport noise limits should be progressively reduced

particularly at night, and that differential noise limits should

be introduced.
He even anticipated the noise issues that might arise from supersonic

airliners and their sonic boom though, at the time of writing, his report

has outlasted that futuristic mode of air travel which has come and gone.

He would have been gratifyineg surprised at the progress that has

been made in aircraft noise reduction. 0
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People Mama

Peter Smflflflt appointed {to
new smiles trolle oi PicSoiifl
eter Smith has been appointed

Pas Sales and Application Engineer
at AcSoft,

In this newly created role, he will drive pre»
sales support and play a pivotal role in the
sales process to ensure customer satisfaction

through the installation of AcSoft's noise
and vibration products across a wide range
of markets, including environmental.
aerospace, engineering, automotive and
telecommunications.

Prior to joining AcSoft. Peter spent five
years as Industrial Sales Manager at colour
calibration company, XeRite Europe GmbH.

Before that, he was Sales Manager at Konica

Minolta 3D, selling 3d laser scanning
hardware and software.

lohn Shelton, Managing Director at AcSoft,
said: "We are delighted to welcome someone
of Peter's calibre to AcSoft. We are experi—

encing major growth for our noise and
vibration instrumentation and sensors across
virtually all target markets,"

For product information contact Paul

Rubens on 01296 682040; mobile: 07815
087905; email: paulrubens@svantek.co.uk or

web: www.sva.ntek.co.uk D

Egmocio Alonso scoops Elite
2on4; RBA Acoustics prize
gnacio Alonso has been awarded the 2014
RBA Acoustics prize for the best disserta-
tion on the MSc Environmental and

Architectural Acoustics course at London
South Bank University.
RBA has close links to the university and

has awarded this prize for several years This
year the choice ofwinner was made harder
by one of its own engineers being shortlisted
by LSBU so it asked the university itself to
make the choice

The judging panel comprised Course
Director Steve Dance and institute of
Acoustics President Bridget Shieldi They
considered Ignacio's dissertation was a clear
winner with his study, Attenuation of
Graundborne Vibration Generated by
Overgraund Trains and Mitigation Measures.

Ignacio was presented with the prize by
LSBU Vice-Chancellor David Phoenix at a
ceremony at the Faculty of Engineering,
Science and the Built Environment 0

  

Cit-orig Storey oppoimfiedl Gentleman
Monogram oii Cit-trims Emoflrotmmmemflczfl

raig Storey has been appointed General
‘1 Manager of Cirrus Environmental (CE).

He is based in the company’s new
offices in Priestgate, Petetbotoughi
He joined sister company Cirrus Research

two years ago and has held positions in both
technical support and business development.

The new offices will form a central base for
both the CE sales and telemarketing teams
under Craig's leadership. Peterborough was
chosen for its excellent rail links to London
and the South East as well asaccess to
Stansted, Birmingham and Luton Airports for

international clients.
Cirrus Director Rick Heap said: “This is a

very important move for us; the new base
will allow our sales team to be within easy

reach of the capital, where many of our
clients are working on large scale projects
such as Crossrail.

"Equally as important, the team are only a
short distance away from ourYorkshire head
office and manufacturing base, so they are
available for any company-wide develop-
ments and R&D involvement.”

To find out more information visit:
www.cirrus—environmental.com D
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I New lmononir {Eon- Tim Leighton

the University of Southampton has been

awarded a Fellowship of the Royal Society,

the UK’s national academy of science.

Each year, the Royal Society awards up to

44 Fellowships to the best scientists in recog-

nition of their scientific achievements and

is one of the highest accolades a scientist

can achieve.
Tim, who is Professor of Ultrasonics and

Underwater Acoustics at the University's

Institute of Sound and Vibration Research

(ISVR) and Associate Dean (Research) in

Engineering and the Environment, said: “I am

humbled to receive an honour that counts so

many great and heroic scientists amongst its

membership, past and present.”
His groundbreaking research is concerned

with the way sound travels through liquids in

a number of different fields including under—

water acoustics, acoustics in space, animal

bioacoustics, medical Ultrasonics and indus

trial acoustics
The research has improved the Ministry of

Defence's ability to predict sonar perform—

ance in coastal waters,

He developed a technique for the detection

[0A Fellow Professor Tim Leighton from

New
London
home iioir
Temple
Group
emple has moved across the Thames to

I“ new offices in St Katharine's Dock,

London.
Due to huge growth in recent years, its

previous premises In Bermondsey Wall West

were no longer able to accommodate

the company.

The new 9,000 square foot office will

increase the available desk space and offer

more client meeting rooms as well space

for events.
The address is Temple Group, London

Office: Devon House, 58-60 Katharine’s Way,

London EIW 1LB.O

0 Acoustic, Fire, Structural and Physical test laboratory

0 Site acoustic pre-completion testing 0 Notified body

The Building Test Centre
Fire Acoustics Structures

 

of gas leaks from undersea pipelines, he

invented sensors for the $1.4 billion dollar

Spallation Neutron Source at Oak Ridge

National Laboratory in the USA and has

developed a radar system for the detection of

buried catastrophe victims, covert ‘bugging'

devices and hidden explosives such as
roadside bombs,

Several hundred patients have now bene-

fitted from use ofa kidney stone sensor,

which he (as Principal Investigator]

developed in collaboration with Guys and St

Thomas’ Health Trust and Precision Acoustics

Ltd. His research on conical bubble collapse

led to the development of needle-free

injection systems and in 2011, he shared the

Royal Society Brian Mercer Award for

Innovation with his colleague Dr Peter Birkin

of Chemistry for ultrasonic cleaning tech—

nology, which is now licensed to several users

and manufacturers in the UK and abroad

In other work, he coauthored the guide-

lines under which foetal ultrasonic scans are

done (currently around two billion children

since the guidelines were published), his

discoveries on whale song are part of the

standard repartee of whale tour guides in the

 

USA and his work on extra-terrestrial sound
led to a device which simulates the sounds of

other worlds. 0

Hydropnones otidl
Hotpoinese company with
ship monitoring
RC Tokki, a Iapanese company special—

ising in system-support engineering for

installations on ships and the manufac-

ture of peripheral equipment, has integrated

Bruel & Kjaer hydrophones into its sophisti-

cated underwater measurement system.

In order to get a complete Characterization

for the whole of the underwater structure of a

ship, it needed a portable system that would

enable in»situ measurements to be made. As

the curvature of ship’s stern and bow often

varies, IRC Tokki required a solution that

could account for this by following the hull
closely, at a uniform distance.

Underwater sound intensity measurements

are problematic due to the difficulty of

determining particle velocity In order to do

this, IRC Tokki needed carefully selected,

phase-matched hydrophones in combination

T: 0115 945 1564
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btc.testing@saint-gobain.com

with specified cable lengths and
special connectors
IRC Tokki created a portable system to

position the measurement transducers at the

correct point, which does not require a

permanent setup, A floating raft is moved

along the sides of the ship, and stops at a

planned point where a measurement is

made After a measurement has been done,

the floating raft is moved on to the next
measurement point. Taken together, all of the

points that are measured create a virtual
“mesh” that covers the entire underwater

surface of the vessel. The process is repeated

for both sides of the vessel, as well as the

bottom, in the same way.
The full case study is available to read at:

www.kav.com a

www.btcon|ine.co.uk U K A S T
“511th

 



 

Researchers use 3-D printing to produce
interactive speakers at any shape

have developed methods using a 3D
printer to produce electrostatic loud-

speakers that can take the shape of anything,
from a rubber ducky to an abstract spiral.
The simple speakers require little assembly,

but even those few manual steps might be
eliminated in the future, said Yoshio Ishiguro,
a Disney Research post-doctoral associate.
"In five to 10 years, a 3D printer capable of
using conductive materials could create the

entire piece," he predicted.
The method developed by Ishiguro and

Ivan Poupyrev, aformer Disney Research,

Pittsburgh principal research scientist, was
presented in April at the Conference on

Scientists at Disney Research in the US

l IAC on song at new student practice certtre
acoustic installation project at the Royal
Academy of Music's new Cross Keys Close

rehearsal and practice centre in Westminster
By installing the latest acoustic technology

such as acoustic doors, walls, ceilings,
flooring, windows and ventilation systems,
IAC ensured that the 18 new individual
practice rooms and the two chamber music

spaces meet the Academy’s stringent
acoustic criteria.
The installed technology is designed to

[AC Acoustics has completed a major

Architects praise acoustics

Human Factors in Computing Systems (CHI)

in Toronto.
The speaker technology could be used to

add sound to any number of toys or other
objects. Because the same speakers that
produce audible sound also can produce
inaudible ultrasound, the objects can be
identified and tracked so that they can be
integrated into games and other interactive

systems. The objects can be touched or held
in a user's hand without a noticeable
decrease in sound quality, so simple tactile
feedback may also be possible.
The speakers are based on electrostatic

speaker technology that was first explored in
the early 19305, but never widely adopted.

minimise noise transfer between individual
rooms and nearby buildings. This allows
dozens ofAcademy students to practice
under the best possible conditions at the
centre of one of the world's most busy urban
areas without upsetting the neighbours.
The project is the second major work IAC

has completed for the Royal Academy of
Music, following the installation and renovae
tion of a number of sound-proofed practice
rooms in 2010, a

at showcase academy
West Midlands school's new £28 million

Alamflding has won praise from architects
cross the region for achieving excellent

acoustic standards.
The architects visited Grace Academy,

Darlaston to celebrate the successful use of
sustainable acoustics around the showcase

building, which comply with BB93.
Shane Cryer, Concept Developer —

Education at Ecophon, said: “Sustainable
acoustic rafts and wall panels were installed
in classrooms, and the entrance atrium, to
absorb unwanted noise, creating a calmer
learning environment which is likely to assist

 

This type of speaker is simpler than conven-
tional electromagnetic speakers and includes
no moving parts, which makes it suitable for
producing with a 3D printer.
An electrostatic speaker consists ofa thin,

conductive diaphragm and an electrode
plate, separated by a layer of air. An audio
signal is amplified to high voltage and
applied to the electrode; as the electrode
charges, an electrostatic force develops
between it and the diaphragm, causing the
diaphragm to deform and produce sound as
the audio signal changes.

For more information go to
httpzllwwwdisneyresearch.com/projectlpri
nted-speakers/ D

  

greatly with an increased attainment level.
“Lecture theatres in particular can also

have significant acoustic problems, such as
flutter echoes, due to high ceilings, with
sound bouncing between the walls. Students
may either hear everything twice or experi4
ence poor speech intelligibility However,
with the careful positioning of wall absorbers,

the acoustics in the lecture theatre are on a
par with the best in the country."
David Shaw, Academy Principal, said: “We

are extremely pleased with our new building
which was built for around £1,750 per square
metre, compared with the former BSF schools
programme average of £2,200 per square
metre, without compromising on a high
standard of acoustics,

“The acoustics help improve the concen-
tration and focus of students, contributing to
the whole learning environment. Where the
acoustics are good, attainment levels go up
and behaviour improves
"We are extremely proud of our lecture

theatre which has excellent acoustics, and is
used every day for college assemblies, special
guests, and gives a university feel to our
students’ learning," 0



Update

. 7r

Invrctus Portable
Noise Monitor

Introducing the Invictus...
Cirrus Environmental's purpose designed portable noise

monitor for outdoor noise measurement.

- Reliable: Simultaneous measurement of all parameters.

- Informed: Audio recording. SMS, email and twitter alerts,

- Control: Communicate remotely via 36. GPRS. WieFi, Ethernet

(LAN) or Radio Modems.

- Flexible: Set different measurement periods and alerts for

different times of the day and days of the week.

- Manage: NoiseeHubl’ Software allows data to be downloaded,

reports created and data analysed.

- Integrate: Includes additional inputs and outputs for

integration of weather data and video recordrng systems.

Accurate 0 Flexible - Reliable

Email: sales@cirrus-environmental.com

Call: 01723 891722

"Cirrus Visit: www.cirrus-environmental.comEnvironmental  Acoustics Bulletin July/August 2014 ( ( (



  

Industry Update  
New $10 million investment will
develop acoustic separation technology

S—based FloDesign Sonics is to use $10
lg million in fresh investment to perfect

its acoustic separation technology
platform and to start selling it to pharmaceue
tical companies.
The platform is intended to eliminate the

need for filters or centrifuge-based methods
ofpurifying proteins to make biologic drugs
CEO Stanley Kowalski III said: "Our

Seleclmglmze helps 'slleatce'

solution will enable a new thinking about
pharmaceutical manufacturing, In our first
application we replace traditional filters and
centrifuges used in therapeutic protein based
drug development."

Bart Lipkens, company founder and Chief
Technology Officer, said: "The system
employs a 3D acoustic force field to trap
particles or droplets that are suspended in a

the l-lmllé Orchestra

problems for the world renowned Hallé
Orchestra at its new rehearsal venue by

installing a secondary glazing system which
can provide noisereduction of up to SOdB.

It treated 44 large round head windows and
one three metre diameter circular feature
window at the building, a grade two listed
formerVictorian church in Manchester, using
a total of 109 secondary window frames.
Hinged casements were specified to all

8electaglaze has solved noise emission

I".

locations apart from the half round window
heads and circular window which were
treated with shaped fixed panels. The
casements were fitted with high performance
compression seals. flush hinges, multipoint
locking and installed with a 150mm cavity to
the primary window to ensure the tightest fit
and the optimum noise insulation All frames
aligned with the existing sight lines.
The installation was a challenge due to the

size and height of the windows and

l!“-'llllll *111*
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flow. Subsequent particle aggregation and
coalescence leads to separation of the
particles resulting in a clarified flow"

FloDesign Sonics has spun off several
companies over the years, all based on
applying aerospace technology to products
for industries ranging from wind and water
turbines to making quieter firearms for US.
troops to reduce hearing damage. 0

Selectaglaze worked closely with the
contractor, City Build, delivering fully fabrie
cated frames that could be rapidly installed
from the access scaffolds,
The building. formerly St Peter's Church,

is now fully operational as the home for
the orchestra and its associated choirs. It is
the first time the orchestra has had a
permanent rehearsal venue in its 156 year
history The refurbished church also provides
facilities for small orchestral and choral
public performances.

For further information, contact the
marketing department on 01727 837271; e
mail: enquiries@selectaglaze.co.uk or visit
www.selectaglaze.co.uk o



 

Armstrong goes vertical
by cuddling boififillos to
ceiling range
rmstrong Ceilings has added metal and

Amineral baffles to its portfolio to meet

he growing demand for noise

reduction solutions that “do not compromise

the aesthetics of contemporary public areas",

The metal baffles are precision engineered

with a regular perforation pattern and a high-

performance glass wool insert for optimised

acoustics, providing a (Xw between 0.45 and

055(H), depending on its size and the

void depth.
Comprised up to 30% recycled content

and with 65% light reflectance, they are

washable and resistant to scratches, fire

(Euroclass B-sl. do) and humidity (90%).

The mineral Optima baffles range, which

comprises 80% recycled content, is available

ol‘fethe-shelf in standard white (with up to

87% light reflectance) or in bespoke colours

and sizes. These provide between 100 and

1.45 sabines of sound absorption as discrete

absorbers, depending on size, spacing and

void depth,
For more information go to

www.armstrong-ceilings.co.uk a

 

Armstrong new ceiling battles

New fiomifly of! portable vibrations
measurement! instruments

achineryMate is a new family of

Mportable vibration measurement

instruments targeting industrial

machines.
The machine characteristics are stored in

the instrument, enabling users to identify

deviations in an early phase and thus helps

avoiding breakdowns.
The series is designed for monitoring

machines in a broad number of industries,

ranging from power generation and air

conditioning to petrochemistry. paper manu»

facturing and food processing.
The MACZOO as the entry»level model of

the product family compares the measure,

ment results with the acceptable vibration

amplitude and frequency thresholds

according to 15010816; on and issues a

warning if those thresholds are exceeded, A
simple display in signal colours (green,

yellow. red) informs service staff quickly on

the condition ofball bearings and other

relevant parts, Upon the push of the button,

operators can retrieve detailed date with

regards to each parameter,
The products measure acceleration and

speed and indicate figures in Bearing

Damage Units (BDU). They cover the ISO

frequency range from 10 Hz to 1 kHz which

corresponds to rotational speeds from 120 to

60000 rpm. An integrated FFT spectrum

analyser with 100 or 800 characteristic curves

facilitates detailed problem analysis.
The MACBOO is equipped with an addi—

tional Bluetooth interface that connects to

the optional earphones, This enables the user

to perform acoustic surveillance on machine

parts to detect irregularities. In addition the

MAC800 can be connected to a strobe light

that can be synchronised with the rotational

speed of the machine. The attached
DataMate software allows monitoring of

up to ten machines An upgrade to an

unlimited number of machines is available as

an option.
For more information visit

www.althen.de D

Campbell Eissooioziles molds AVA 'Ii‘n'oioe
Monitoring to its products porfifiollio
VA Trace Monitoring Systems are now

szailable for purchase or hire from
ampbell Associates.

The M60 vibration meter registers, data

processes and temporarily stores measure-

ment data from vibrations and air shock

waves locally in the instrument.
Measurement data are automatically trans,

mitted over the mobile phone network and

the Internet to the AvaNet web—based meas-

urement system according to an individual

and adjustable schedule. Alerts are automati-

cally sent by e-mail and SMS to those respon-

sible when a measurement is registered that

exceeds set limits or ifa failure occurs, such
as a cable break.
The M60 measures both peak values and

waveforms with up to four individual meas-

urement channels, The design provides up to

five months ofbattery operation on regular

alkaline batteries (six size-D batteries]. It

measures up to 160 seconds ofa continuous

vibration wave form with a pre—trigger of up
to 10 seconds, This is especially well suited to

the automatic measurement of vibrations

from rail traffic.
For more details ring 01371 871030, email

hotline@camphell-ssnciates.co.uk or visit

www.campbell-associates.co.uk O

tel 01303 230944
wwwrpgeuropetom
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Gracey & Associates
Sound and Vibration Instrument Hire ,

ISO 9001 - BSI Fs 25913
Setting Hire Standards

Since 1972 Gracey & Associates have been sewing our customers from our offices in Chelveston.

After 41 years we have finally outgrown our original offices and are pleased to announce we have now
completed our move to new premises.

Our new contact details are:

Gracey & Associates tel: 01234 708 835
Barn Court fax: 01234 252 332
Shelton Road
Upper Dean e-mail: hire@gracey.com

PE28 ONQ web: www.gracey.com

One thing that hasn‘t changed is our ability to hire and calibrate an extensive range of sound and

_ vibration meters and accessories, with our usual fast and efficient service.

www.gracey.com

SDnIIuS l-lcuise l 0 i371 871030

m Campbell Associates
Essex CM6 1ND
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Q ' / Wm - Réaitimhe vinfual

848a Aeoust-ie Game]
. 0 Digital microphones,

maVallab/e m no extra acquisition unit
\-:-- - a-Q-J: r needed. Single LAN

s a ‘- ‘- , , cable to computer.
" 128 microphones ’
0.4 meter array,
compact and low cost

' Plug and play within
5 minutes. Advanced
equipment which is

" 256 microphones 3 easy enoughfor
1metsrkarray,‘ ' everyone to use!

only 11 g we'ght ' 12v power for simple
‘ 384 microphones mobile use.
1.6 meter array,
for lower frequency analysis

Hire Now!
1m dish - Just
£385 per day

For more details, visit our web site www.campbell-associates.co.uk
See demo videos on youtube - CAssoc1 
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Introducing...
The Future of Web—Based

Noise Monitoring

 

   ca... .144
  

Following on from the huge success of ANV’s RCDS System which is currently in use all over the UK

and abroad for some very high profile sites, we believe that ‘Live Leq’ will firmly follow in its footsteps

and take remote access monitoring to the next level!

 

- The System is User Configurable — You, as a Noise Professional, are in control

- Live Data direct to a secure website via LAN or 36 connection — see it on your computer, your phone or your tablet

- Fully IEC 61672 Class 1 compliant system— Including recently achieved independent Type Approval for the Rion WS-15 Double

Skinned Windshield this system incorporates,

- User Friendly Instrumentation & Web Interface in true ANV/Rion Style

- User Settable Alarm Levels — up to 5 simultaneous limits, unlimited number of periods in a day and different limits on different

days if necessary and receive emails when they are exceeded

- Unrivalled Data Security — Your data is on the SD card in the instrument and at a UK—based data centre on a dedicated Raid 10

Server with nightly off-site backup

- See Your Monitoring Locations on Google Maps — With colour-coded “traffic light" icons

- Continuous Monitoring of System Health — Power Supply, whether the instrument is storing data, space left on the memory card

- Community Engagement — You can give viewers access to current data for selected measurement positions

And of course... Unrivalled Technical Support and FREE OF CHARGE TRAINING

usuuumw sysymx 


