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TECHNICAL

poroacoustical domains, but the
Eqgn. (2) was solved with modified
complex values for the density and
speed of sound in the material.

In addition to the model of
the structures, the FEM models
included a half-infinite receiving
airspace below the structures to
solve the sound power radiation
directly with FEM. The fully
absorptive boundary conditions for
the airspace were achieved with
perfectly matched layers.

First, the models were applied
to solve the sound reduction
index R. The upper surface of the
concrete slab was excited with a
diffuse sound field by generating
a sum of N plane waves with
random phases and an even
distribution over a half sphere over
the surface® with sound power
Pgr. The model was used to solve
the sound power P,q.;; radiating
into the receiving airspace below
structures. The sound reduction
index was determined from the
sound powers:

_ Pyt
(3) R=10 log (P )

rad,air

Secondly, the FEM models were
used to evaluate the normalised
impact sound pressure level L, of
the floor structures. The floors were
excited by point forces representing
the impact force excitation
generated by the ISO tapping
machine™. The sound power
Praimp radiated by the structure
was solved, and the normalised
impact sound pressure level was
determined as:

— Prad,imp Aref
(4) L, =10 log (_Po)+ 10 log (To)

where P  =10" W is the reference
sound power, and A.f and A, denote
the reference sound absorption
areas of 4 and 10m?, respectively.
Thus, a perfectly diffuse sound field
in the receiving room was assumed.

Parametric calculation models
Parametric calculation models
by AINS Group were applied to
evaluate both the airborne and
impact sound insulation of the
structures in the high-frequency
range. The parametric model
applied in this case for the
airborne sound insulation is based

on references' " '®. The model
takes into account, e.g. the mass
and stiffness of structural layers,
absorption materials inside the
structure, the stiffness of studs

and frames. The parametric
calculation model for the impact
sound insulation is based on
references®-2°. In addition to the
abovementioned features of the
parametric model for the airborne
sound insulation, the impact sound
insulation model considers the force
interaction between the I1SO tapping
machine and the floor.

Simulations
The computational models were
validated by comparing the
simulation and measurement
results on the bare floor structure
FO and the floor F2 with elastically
suspended ceiling (presented in
reference 3). The validated models
were further applied to simulate
the sound insulation of the floors F1
and F3. Elastic material properties
for all the parts in the floors were
not available, but the parameter
values (density p, elastic modulus
E, Poisson’s ratio v, structural loss
factor n ) presented in Table 1 were
applied in the simulations to model
the structural parts as isotropic
elastic materials. Additionally, it
was presumed that the static airflow
resistivity of the mineral wool was
15 000 Pa-s/m?2. Most of the materials
in the FEM simulations were
modelled as solid domains, however,
the metal frames were modelled
with shell elements. As an example,
the computed displacements of the
floor structures FO and F2 have been
illustrated in Figure 4.

To account for the hangers in
the FEM models, spring-damper
components were applied to
connect the metal frames to the
concrete slab, as previously done by
Kohrmann et al.?"?2. The validity of
the simple spring-dampers
was assessed by comparing
the transmissibilities of mass-spring-
mass systems for the fully modelled
elastomer hangers and by replacing
the models with the spring-damper

Above:

Figure 4:

Simulated
displacements

of the bare floor
structure FO (above)
and the floor F2
with the suspended
ceiling (below) at
18 Hz, when the
concrete slab was
excited with diffuse

components (Figure 5). According

to the comparison, the equivalency
between the full and simple

models was reasonable. The peak
in Figure 5 represents the fmsm

of the modelled systems (rigid
masses of 8.5kg at both ends) for
the elastomer hanger. In case of the
rigid hanger, the respective fmsm
was 454 Hz. @@

sound field
10
Elastomer —&— Full Model
al hanoer: QB | 2|7 SD Model
8 1 (AMC) .

Transmissibility F,,/F;, [-]

Above: Figure 5: Transmissibility comparison of fully modelled
and spring-damper (SD) elastomer hanger (AMC) together with the
simulated displacements at the resonance frequency fmsm

Material p [kg/m3]
Concrete 2,320
Plasterboard 720
Steel** 7,850

30,000

2,600
210,000

0.2 0.006"
0.3 0.01
0.3 0.005

* Total loss factor was fit in validation to match airborne sound insulation measurement

** Metal frames and steel in hangers
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Above: Table 1: Applied elastic material properties
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TECHNICAL

Results

Validation results

Comparison between the simulated
and measured sound reduction
indices R of the floor structures

FO and F2 is shown in Figure 6,
and for the normalised impact
sound pressure L, in Figure 7.

The comparisons show that the
simulation models enabled accurate
evaluation of the sound insulation
of the bare floor. The measured
and simulated Rw differed 1 dB
and 4 dB in case of floors FO and
F2, respectively. The respective
differences for L,,, were 0 dB and
2 dB. Slight discrepancies between
the simulation and measurement
results for the L,were prominent

in the lowand mid-frequencies. In
case of R, the differences were
minor, but at their highest in the
mid-frequencies. Due to the good
correspondences, the simulation
models for the R and L, were
regarded as valid.
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Improvement of sound insulation
The validated models for FO

were further applied to simulate
the behaviour of the suspended
ceilings. The derived improvement
of sound reduction index AR and
reduction in impact sound pressure
level AL are shown in Figures 8
and 9, respectively, to illustrate
the performance of the ceilings
for the floors F1-F3. The weighted
sound insulation improvement
values presented in the figures
were calculated according to the
standard series ISO 71745, The
hangers were modelled as spring-
damper components as discussed
in Section 2.3.

The results presented in the
Figures 8 and 9 show distinctive
differences between the performance
of rigid and elastic suspensions
systems. The elastic hangers
enable over 10 dB improvement to
the performance of the suspended
ceilings in comparison with the

rigid hangers. The differences are
prominent in the frequency range
50-5000 Hz. In case of elastic
hangers, the differences in AR and
AL were minor because of the close
values for fO. However, it is notable
that the simulated AR and AL values
were greatest for the elastomer
hanger and close to the performance
of the mechanically fully uncoupled
ceiling (F3).

In case of the elastomer hanger, a
full 3D model of the hanger was also
applied in FEM simulations for sound
reduction index R to study the

low-frequency behaviour of
the hanger in comparison with
the spring-damper components.

In the low frequencies between
50-200 Hz, the differences between
the AR and AL of the elastically
suspended and the fully uncoupled
ceilings were approximately 1dB
(Figures 10 and 1). It is also evident
that the rigid hangers decrease the
AR values above 50 Hz. @@

Left: 80
Figure 6: Validation
results of the floor
structures FO 70
and F2 for sound
reduction index R 60
and Ry
50
o
[aa]
=:40
hq:
30
seerdheeee FO sim. (Ln,w=77dB)
20 7| —a— FO lab. (Ln.w=77dB)
10 4|==0== F2 sim. (Ln,w=45dB)
R.ight: o ~—@— F2 lab. (Ln,w=43dB)
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TECHNICAL

Discussion 35 An idealised point-point

The measured sound reduction F1 sim. connection involving spring-damper
indices R of the floor structure 30 9| —o—F2sim. ! components proved to accurately
F2 were rather high and close 25 = === =F2 3D sim. describe the hanger behaviour in

to maximum measurable values s B3ogim, low frequencies (Figure 10). The
obtainable at the facility above — 20 inclusion of an accurate elastomer
400 Hz3. This could indicate that % hanger geometry (in F2 3D) did
flanking sound transmission may =i not affect the improvement AR

alter the overall performance ﬁ below 200 Hz. Thus, simplifying the
measured and hence lower the 10 hanger geometry (and probably the
achieved sound insulation values in 5 material parameters) into an ideal
the laboratory. Moreover, measuring spring-damper seemed justified
such high sound reduction indices 0 in the low-frequency range. Only
demands great sound power levels 5 minor differences are observed

in the sending room. The presented
measurements for the floor structure
F1? are not fully comparable with the
newer measurement of structure F2
since the overall cavity thickness and
the hanger spacing was different.
However, based on the measurement
results it is evident that AR and AL
were close to each other.

1/3-octave center frequency [Hz]

80 1

100

125

160 -

200

Above: Figure 10: Simulated improvement of sound reduction AR in

low frequencies for the ceilings of the floors F1-F3

35

between elastic suspension
systems. The stiff hanger system
F1 will differ from other simulations
starting at 50 Hz, but more
prominently at 63 Hz.

Using the parametric models
requires simplifications to the real
geometries of the floor structures
F1 and F2. The parametric model

The simulated sound insulation 30 cannot accurately describe
improvements AR and AL (Figures 8 a connection between plates
and 9) were comparable with the 25 (concrete slab-plasterboards)
measurement results (Figures 2 and 20 where the connecting force is not
3) for the floor F2 even though it m symmetric and the ceiling frames
should be noted that exact material =, 15 are not accounted for. Hence, a
parameters and dimensions were 2 moderate estimation is most likely
not known in all respects. Only 10 achieved. The uncertainties caused

minor differences were observed
between rubber and elastomer
hanger suspension systems where
the estimated difference between

by the simplifications can be seen
from AR and AL results (Figures 8
and 9) around the coincidence
frequency of the plasterboards

fO was only about 3 Hz. This is in <5 ! : T - - r in the 1/3-octave bands
line with a simple transmissibility = @ = 8 & % g 2500-3150 Hz. Additionally,
model'™ which estimated the - — - N

uncertainty is assumed to involve

difference to be around 1 dB 1/3-octave center frequency [Hz]
generally in this case. However,
the differences in the hanger

performances seen from Figs. 2

the possible frequency-dependent
material characteristics.

Above: Figure 11: Simulated improvement of sound reduction AL in

low frequencies for the ceilings of the floors F1-F3 Conclusions

and 3, cannot fully be explained
by the discrepancies between
the measurement situations in
references [2 and 3].
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In this article, we assessed the
sound insulation behaviour of two
differently suspended ceilings

and compared the results to the
performance of the fully uncoupled
ceiling. According to the results, it
is beneficial to suspend the ceilings
with elastic hangers. This improves
the ceiling performance with more
than 10 dB, and the improvement

is prominent even at very low
frequencies. Thus, the results
confirm the efficiency of the elastic
hangers in comparison with the
rigid ones.

By using the different modelling
techniques (spring-damper
components and fully modelled
hangers) it was observed that
at least the lowest resonance
frequency of the hangers should be

known when designing suspended E>»
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TECHNICAL

ceilings. However, differences in
geometry and elastic material
properties between hanger models
may become a more prominent

and important factor when
especially high sound insulation
values are to be achieved. In case
of the ceiling suspended with the

studied elastomer hangers (F2),
the addition of accurate geometry
had no effect on the AR and

AL results.
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London Branch

IOA Diploma best final project course 2022-23 at
London South Bank University, receives NTI-Audio award
By Dr Luis Gomez-Agustina (FIOA), course director of IOA courses at LSBU

Acoustics
Group

Above: (L-R)
Charles Greene,
Dr Luis Gomez-
Agustina, and
Rebecca Page

ental Health Officer at Thurrock

As it is customary at the IOA
January London Branch meetings,
some of the best IOA Diploma
student final projects undertaken
at the London South Bank
University (LSBU) are presented by
their authors, and the NTI-Audio
LSBU IOA Diploma Student Final
Project award ceremony also
takes place.

This competitive award was set
up in 2019 by LSBU Diploma course
director, Dr Luis Gomez-Agustina,
in collaboration with the sponsor of
the award, NTI-Audio, to recognise
and celebrate excellence of final
Diploma projects at LSBU.

This year’s meeting took place
on 17 January 2024 in-person and
was streamed online to remote
attendees. It has marked the sixth
anniversary of this successful award
event. The hybrid meeting was
well attended by a mix of senior
consultants, academics, acoustics
students and alumni.

The two shortlisted finalists of the
class 2022-23 for the award were:
Rhiannon Hawkins on Acoustic
design of heritage school buildings
and Rebecca Page on Impact noise
and vibration induced by deadlifts.
(Rhiannon could not attend the
award ceremony due to bad health
on the day.)

Rebecca Page presented her
investigation into the noise and
vibration induced by impacting
deadlifts in gymnasiums. She started
by noting that as the UK health and
fitness industry continues to grow, it is
vital to understand how gym activities
can induce noise and vibration.

Of particular importance, is the
contribution to noise-induced hearing
loss (NIHL) caused by impacting
deadlifts. In a literature review, she
found that there was very limited
research investigating this subject.
Most of those related studies used
smartphone applications to collect
data, which is a contested resource
for these types of investigations.

The study aimed to characterise
the noise and vibration emissions
caused by impacts during weightlifts
in a typical gym. The research work
also intended to assess the validity
of a smartphone application to
measure noise and vibration level
cause by the impacts.

The acoustics and vibration
experimental tests took place
at a large residential gym, a
professional calibrated acoustic
analyser and vibration meter as
well as a smartphone application
were employed for the data
collection. The deadlifts were
performed by a professional

ACOUSTICS BULLETIN MARCH / APRIL 2024
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personal trainer and the weights
employed ranged between 20kg
and 70kg. For each weight, there
were three drops on the gym floor
and three drops on an extra 15mm
rubber mat over the flooring. By
adding an extra mat, considerations
to damping vibrations and impact
on sound levels were made.

Rebecca’s study found there was
no definitive correlation between
noise levels and deadlift weight
impacts. This was because plate
numbers and composition added to
the barbell were deemed influential
factors over noise. Consequently,
the extra 15mm mat had no
influence on impact noise levels,
as the mat was unable to prevent
the plates colliding. In comparison,
there was a proportional
relationship between deadlift weight
and vibration levels. Thus, it was
found that the mat was successful in
reducing vibration levels.

By measuring with both sound
level equipment and smartphone
applications, this study concluded
smartphones were inaccurate and
unreliable to measure sound and
vibration. This was because the
noise measurements performed by
the smartphone application were
underestimated, while the vibration
measurements were unsuccessful.

After the presentation,

Rebecca took questions from the
interested audience.

Charles Greene, General manager
of NTI-Audio UK and Luis hosting
the event, presented the award
trophy to Rebecca the winner of
the competition.

LSBU and the IOA are grateful to
Charles Greene and NTI-Audio for
the continuous support to the IOA
Diploma at LSBU and sponsorship of
the award.

Congratulations to Rebecca and
to the shortlisted student, Rhiannon
Hawkins. We wish you all the best
for the future.

https://www.lsbu.ac.uk/courses/
course-finder/acoustics-diploma

http://lsbu-acoustics.blogspot.co.uk/
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North WeSt Bra nCh By David Terry

Good news — the North West Branch
has been revived after a period of
inactivity. On 30 November 2023 a
meeting was held at WSP’s Manchester
office, where Matt Torjussen

(ANV Measurement Systems) gave

an intriguing and interactive talk

titled Estimating BS 4142 Character
Corrections at the Planning Stage. The
idea of using a simplified auralisation to

there was a range of opinion.

(RBA), and Zackary Simcox and

Southern Branch

Wilson Ho’s talk on railway noise
reduction retrofits for curved tracks

By Teli Chinelis, Viable Acoustics Ltd

On Monday 11 September 2023,
around 60 online (and 20 in-person)
I0A Southern Branch members had
the pleasure of welcoming Wilson
Ho and his colleagues from Wilson
Ho and Associates Limited, who
gave us a talk about the product
his company invented that provides
noise reduction at railway curved tracks.

Wilson reminded us that the noise impact of a new railway line is
assessed during the planning phase and, if needed, mitigation measures
are put forward during the construction phase to reduce transmitted
vibration and noise levels. However, at times, unexpected noise problems
have been highlighted during the operation or commissioning phase of the
new railway line, many of which occur on curved tracks.

Wilson explained that rail corrugation is a wave like wear/deformation
on the rail running surface and that slight corrugation (<5pum) causes loud
noise, but has no impact on the operation of the train. Such corrugation
can increase the noise level by around 15 dB (where the noise level at the
undercar can exceed 110 dB). Curved tracks and rail tracks with resilient
baseplates are prone to such corrugations.

During the planning and/or design stage, it is difficult to predict the
location and depth of such corrugations and such assessment usually
allows for a 3/5 dB corrugation correction factor.

Since the railway line is already constructed, any additional mitigation
measures are retrofitted. Wilson said that in his experience such retrofitted
measures include frequent rail milling and grinding, reducing train
speed, incorporating rail noise barriers (these being absorptive panels
sandwiching the rails), solid stick wheel flange lubricants and rigid contact
tuned mass dampers (RCTMD).

Rail slippage is greater than 10 times of the wheel slippage, during stick-
slip at curve track. This is the main cause of the corrugation generation
at curve track. A rail damper (without rubber interface) reduces such
corrugation by 90%.

Wilson informed us that rail grinding and the installation of rigid contact
rail dampers results in no impact to the normal service, provides good
noise reduction (more than 5 dB), suppresses rail corrugation, and is easily
implemented. However, the main difference is that rail grinding is costly,
in terms of machinery and track maintenance scheduling and manpower
requirements. Rail grinding is currently TfL's principal means of addressing
Tube noise in London. However, rigid contact rail dampers at approximately
one-tenth the cost offer a promising alternative.

Above: Wilson Ho
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estimate acoustic character corrections
was discussed and tested on a live
audience of acousticians. Not surprisingly,

The AGM was held after the meeting
where new committee members were
recruited including Helen Sheldon

George Mackenzie were appointed as
Young Persons Rep and Student Rep,

respectively. David Waddington, who
along with Jo Webb, have recently helped
renew the North West Branch, stood up
and said some kind words at the end of
the AGM about the sad passing of Geoff
Kerry late last year, and about the IOA’s
forthcoming 50th anniversary. A social
was held after the AGM hosted by Farrat,
providing a much needed chance to catch
up with colleagues in person.

Laboratory measurements
of lightweight floating floor
systems on cross-laminated
timber (CLT) slabs

By David Yates, Syntegra Consulting

On Thursday 9 November 2023, the Southern Branch
welcomed Sarah Huskie and Marina Rodrigues of
CDM Stravitec to present on their recent laboratory
measurements of lightweight floating floor systems
on cross-laminated timber (CLT) slabs,

Southern Branch members attended at Reading Town
Hall, with more joining online and were treated to a
comparison of measurements of different floating floor
systems on top of a common CLT slab.

Following an introduction by Sarah Huskie to
introduce CDM Stravitec, Marina Rodrigues, who had
flown in from Portugal especially for the talk, went
through the testing methodology and analysis methods
before presenting the results.

Airborne and Impact sound insulation measurements
were carried out and the analysis included the difference
in Dirw + Cyr and Ly, over the 100 Hz — 3150 Hz frequency
range which is most relevant for the audience in England
and other parts of the UK, as well as analysis for both
quantities down to 50 Hz, which has been introduced
in other countries
and continues to be
discussed amongst
acousticians in the
UK for introduction
in our own
Building Regulations.

An interesting
comparison was
made between
using standard
particle board in
the floating floor
and using cement
particle board with
the low frequency
weakness of lower
mass materials
being highlighted.
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Above: Sarah Huskie and Marina
Rodrigues of CDM Stravitec



Southern Branch December meeting

By Chris Barlow

Above: KEF’s Sébastien Degraeve’s presentation of the Watkins woofer

In December 2023, 12 members of IOA Southern Branch
made the trip to KEF for a half-day technical visit at their
headquarters in Maidstone.

The visit started with a tour of KEF’s museum to see the
development of their loudspeakers from KEF’s inception in the
1960s to the present day. We then were given demonstrations
of how KEF’s in-house developed FEM and CAD software is
used to simulate and optimise loudspeaker performance at the
design stage.
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We returned to the conference room for two technical
presentations by the KEF acoustics team. The first presentation
by Sébastien Degraeve looked at an analysis of the Watkins
woofer. This technique uses a dual coil woofer to increase
the efficiency of an infinite baffle or closed box loudspeaker.
While this technique was first described in the 1970s, no
detailed analysis has previously been undertaken and this
study used a Theile-Small approach to examine the volume,
bandwidth, and sensitivity trade-offs of this technique.

The second presentation by Prathmesh Thakkar focused
on the acoustic design of the KEF listening room and how
this had been adapted using an active room correction
system to optimise the listening environment, particularly for
low frequencies.

After the presentations we has a demonstration of two KEF
loudspeaker systems in their listening room (including a demo
of their room correction system). The demo started with the mid-
price LS60 series speakers, before moving onto their flagship
Blade speakers, which showed impressive dynamic range
and clarity across a range of music styles, including finishing
up spectacularly with the finale from Mahler’s 8th Symphony.
An interesting and enjoyable tour, and we’d like to express our
thanks to the team at KEF for hosting us.

Fire Acoustics Structures

@ Acoustic, Fire, Structural and Physical test laboratory

@ Site acoustic pre-completion testing

The Building Test Centre

T: 0115 945 1564

www.btconline.co.uk VR Q2%
btc.testing@saint-gobain.com HESLNS
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Institute Sponsor Members

Council of the Institute of Acoustics is pleased to

Founding Key Sponsors

Acrefine Engineering Services Ltd

HOTTINGER BROEL & KIER

Couch Perry Wilkes Acoustics

Mason UK Ltd

acknowledge the valuable support of these organisations

HBK

Cirrus

Research plc

SITMA

Aecom Infrastructure &
Environment UK Ltd

dB Attenuation Ltd

Monarfloor Acoustic Systems Ltd

Sound Reduction Systems Ltd

dB Consultation Ltd

National Physical Laboratory

Spectrum Acoustic Consultants

AMC Mecanocaucho

Direct Acoustic Solutions Ltd

Noise Solutions Ltd

Stantec UK Ltd

ANV Measurement Systems

Echo Barrier Ltd

noise.co.uk Ltd

WSP UK Ltd

Apex Acoustics Emtec Products Ltd Nova Acoustics Ltd Zenita Ceiling & Grid Solutions Ltd
Arup Acoustics Farrat Isolevel Ltd Pliteq
Bickerdike Allen Partners GERB Schwingungsisolierungan GmbH RBA Acoustics Applications for Sponsor Membership of
Cahill Design Consultants Ltd Getzner UK Ltd Rockfon the Institute should be sent to Membership
Campbell Associates Gracey & Associates RSK Acoustics Ltd at the Milton Keynes office. Details can be

Cellecta Itd

Hann Tucker Assoc

Christie & Grey Ltd

Hayes McKenzie Partnership Ltd

Saint-Gobain Construction Product UK
t/a Saint-Gobain Ecophon

Clement Acoustics Ltd

Hilson Moran Partnership Ltd

Sandy Brown Ltd

CDM Stravitec

ISOMASS Ltd

Sharps Redmore Partnership Ltd

CMS Danskin Acoustics

KP Acoustics Ltd

Siderise Group

found on the IOA website.
Members are reminded that ONLY Sponsor
Members are entitled to use the Sponsor
10A logo in their publications, whether

paper or electronic (including web pages).

Committee meetings 2024 Institute Council

DAY DATE TIME MEETING Honorary Officers
Wednesday 13 March 10.30 Council A Somzll"\e/ﬁligel—?c:nFl OA
Tuesday 19 March 1.00  CPD Committee brof Dpée\j;gggitng'tifwo A
University of Salford
Tuesday 16 April 10.30 CCWNRA Examiners Immediate Past President
S W Turner HonFIOA
Tuesday 16 April 13.30 CCWNRA Committee ST Acoustics
Hon Secretary
Thursd 18 April 10.30  Membershi F Rogerson MIOA
ursday pri embership Arup Acoustics
Thursday 25 April 1030  Meetings o M”;Eezrteears:gﬁrﬂ oA
Lester Acoustics LLP
Thursday 2 May 11.00 Publications Vice Presidents
J Hill MIOA
Wednesday 15 May 10.30 Research Co-ordination (London) Apex Acoustics
Dr P A Lepper MIOA
Thursday 16 May Allday  Engineering Interviews Loughborough University
H Notley FIOA
Thursday 23 May 10.30 Executive Defra
Ordinary Members
Thursday 30 May 10.30 Engineering Meeting
Dr C Barlow MIOA
X KP Acoustics
Wednesday 5 June 10.30 Council D Goodhand MIOA
Goodhand Acoustics
Wednesday 19 June 10.30 CCENM Examiners A Lamacraft MIOA
Sustainable Acoustics
Wednesday 19 June 13.30 CCENM Committee Dr Y Liu FIOA
AECOM
Tuesday 9 July 10.30 Diploma Tutors and Examiners R Mahtani MIOA
Sandy Brown Associates
Tuesday 9 July 13.30 Education Jim Mclntyre
Scottish Environment Protection Agency (SEPA)
Thursday 18 July 10.30 Meetings Richard Perkins
Mott MacDonald
Thursday 25 July 10.30 Membership P Rogers FIOA
Sustainable Acoustics
Thursda 15 August 11:00  Publications Matt Torjussen
ey ugu Hblicat ANV Measurements Systems
Thursday 22 August 10.30 Executive Chief Executive
X A Chesney
Wednesday 5 September 10.30 Council Institute of Acoustics
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Gracey & Associates
N Setting Hire Standards V'

We have been hiring sound and vibration measuring equipment
to UK industry and businesses for almost 50 years.

We believe we enjoy a reputation for great service and we always
strive to put our customers’ needs first.

We stock an extensive range of equipment from manufacturers like:
Bruel & Kjaer, Norsonic, Svantek, NTi, Vibrock,
Davis, Casella and Larson Davis.

Our web-site offers a great deal of information, and our team are
just one phone call away from helping you with your hire needs.

We look forward to hearing from you.

Contact us on 01234 708835 : hire@gracey.co.uk : www.gracey.co.uk

Lightweight, wireless & easy to use!

The omnidirectional sound source for

- —
fast room acoustic measurements

— available for
||l * Complies with the IS0 3382 directivity pattern. - purchase!

| * Weighs only 1.5 kg.

= Gonnects via cable or AptX Bluetooth up to 30 m.

e Pre-installed rechargeable battery, providing 1.5
hours of continuous playback.

sales@odeon.dk
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https://www.odeon.dk/omni
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—— ’ The Environmental &
m:y Instrumentation Experts ﬂ

Sound and Vibration
MEASUREMENT SYSTEMS _—

The New Rion NL-53

Class 1 Sound Level Meter - Pattern Evaluated to IEC 61672-1:2013

3 - 5 -inch 3 ""i?df i

Colour LCD with touch panel
A P hardware keys
\és} + % Physically operated keys for

2N\ reliable measurement execution

Get Connected

RS232-C for: Instrument
control, comparator output, LAN
external triggering

DC5.7-15V
power-input

AC/DC Signal
USB-C for: Downloading data output for: Level i
instrument Contl‘o|, external poWer recording' ] “.. SOUND LEVEL METER
supply (e.g. USB power bank) analogue audio / NL-53
Need live-to-web data and Connect via WAN (router with
real-time alerts? Connect the internet connection required) -k W
NL-53 to: to check the status of the unit,

view and acquire data, and
’V - listen to real-time sound.
LAN  wand) 177 - o
< ML=
 (/a’k — 9

Compatible with existing ‘ﬁ//’% hardware

Options for:

e Wave Recording

® Octave/'/3 Octaves
e FFT Analysis

@ WWW.NOISE-AND-VIBRATION.CO.UK

24 INFO@NOISE-AND-VIBRATION.CO.UK X
% y | UKAS

& 01908 642846 m»y CALIBRATION



https://www.noise-and-vibration.co.uk
mailto:info@noise-and-vibration.co.uk
https://www.noise-and-vibration.co.uk/products/rion-nl-53-sound-level-meter/



