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Acoustic Testing Services Limited (ATSL) is a totally independent acoustic testing
laboratory in Hong Kong, not subsidiary or sister company of any companies. ATSL is
accredited by the Hong Kong Laboratory Accreditation Scheme (HOKLAS) which is an
accreditation scheme operated by Hong Kong Accreditation Service (HKAS) of the
Government of the Hong Kong Special Administrative Region (HKSAR) to provide acoustic
tests and measurements for the public. Accreditation of ATSL is granted by HOKLAS to
ISO/IEC 17025 (the latest version is

ISO/IEC 17025:2017) with Registration HiE
Number HOKLAS 173 - TEST on 03" May, RS
2006. o e s

Certificate of Acoreditation
Acoustic Testing Services Limited L"
(ATSL) has one main laboratory in Hong mu,,,cTm..‘,';'um_m,.,,,w
Kong and two other testing locations in E.F.b.::cnr I;.i;;';...mm.q
Guangdong Province, China for different UL U e R
laboratory acoustic tests and e e o T T
measurements. I
For the main laboratory in Hong Kong, two e
reverberation chambers are constructed in a IS —
multi-storey building at Fo Tan for laboratory R T e

acoustic testing and measurement. (Such
as sound insulation test, sound absorption
measurement and sound power level s i
measurement etc.). hwa

For the Jiangmen laboratory, different reverberation chambers are specially designed and
constructed for various kinds of acoustic tests, such as rain impact test, impact sound
insulation (lIC) test, airborne sound insulation test, sound absorption test, sound power level
test, laboratory test for silencers/silencing devices/sound attenuators, room-to-room sound
attenuation test for suspended ceiling or raised floor, vertical airborne sound insulation test for
floor or floor-ceiling assemblies and airborne flanking sound transmission of fagade elements
etc.

For the AHU laboratory, a reverberation chamber (with 1700 m® volume) is designed and
constructed in Dongguan City for Sound Power Level measurement for ducted AHU system.
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We are equipped with sophisticated instruments to provide a full range of HOKLAS accredited
laboratory acoustic testing services as follows to the pubilic.

Hong Kong Main Laboratory

Unit E, 2/F, Century Industrial Centre, 33-35 Au Pui Wan Street, Fo Tan, Shatin, New
Territories, Hong Kong 33-35 2 E

Scope of Accreditation:

Laboratory Measurements of Airborne Sound Laboratory Measurement of Sound Absorption:
Insulation:

ASTM EQO0 - 23 ASTM C423 — 23¢'

ASTM E1332 — 22 BS EN ISO 354:2003

BS EN ISO 10140-2:2021 BS EN 1793-1:2017

BS EN ISO 140-3:1995+A1:2004 GB/T 20247 — 2006

BS EN 1793-2:2018
GB/T 19889.3 — 2005
BS EN 20140-10:1992

Laboratory Sound Power Level Tests:
BS EN ISO 3741:2010

Test Location at Jiangmen City
No. 1, 1st Industrial Area, Lile, Wusha, Jianghai District, Jiangmen, Guangdong Province,
P. R. China 1

Scope of Accreditation:

Laboratory Measurements of Airborne Sound Laboratory Measurement of Sound Absorption:
Insulation:

ASTM EQO0 - 23 ASTM C423 — 23¢'

ASTM E1332 — 22 BS EN ISO 354:2003

ASTM E1414/E1414M - 21a BS EN 1793-1:2017

BS EN ISO 10140-2:2021 GB/T 20247 — 2006

BS EN ISO 140-3:1995+A1:2004
BS EN 1793-2:2018

BS EN 20140-9:1994

BS EN ISO 10848-2:2017

GB/T 19889.3 — 2005

BS EN 20140-10:1992
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Umnit E, 2/F., Century Industrial Cenire, 33 - 35 Au Pui Wan Street, Fo Tan, Shatin, New Termitories, Hong Kong
Tel: (852) 26909126  Fax: (852)26909125 E-mal: info@ATSL.comhk  http://www ATSL.com.hk
Laboratory Measurements of Impact Sound Laboratory Measurement of Rain Impact Noise:
Insulation:
ASTM E492 — 22 BS EN ISO 140-18:2006

ASTM E2179 — 21

BS EN ISO 10140-3:2021
BS EN ISO 140-6:1998
BS EN ISO 140-8:1998
GB/T 19889.6-2005
GB/T 19889.8-2006

Laboratory Acoustical Measurements for Laboratory Measurements of Sound Power
Silencer: Level:
ASTM E477 - 20 BS EN ISO 3741:2010

BS EN ISO 7235:2009
GB/T 25516-2010

Test Location at Donggquan City (AHU Laboratory)

A -"\.\N""\-.Mf WA_M MHM-\_J\
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Atoustic Testing Services Limited

Chemco Building, Wang Zhongming Road Nos.1, Shipai Town, Dongguan City, Guangdong

Province, P. R. China

Scope of Accreditation:

Laboratory Sound Power Level Test for ducted AHU:
BS EN ISO 3743-1:1995 & ARI Standard 260-2001

We also provided HOKLAS accredited field acoustic measurements as follows.

Accredited Field Acoustic Tests

Scope of Accreditation:

Field Airborne Sound Insulation Tests: Field Impact Sound Insulation Tests:
ASTM E336 — 23 ASTM E1007 — 04(e1)
BS EN ISO 140-4:1998 ASTM E1007 — 21

BS EN ISO 140-7:1998

Field Reverberation Time Test: Field Rain Impact Test:
BS EN ISO 3382-2:2008 In house method ATS-IHM002-RI

Field Noise Criteria (NC) & Noise Rating (NR) Tests:
In house method ATS-IHM001-NC
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Umnit E, 2/F., Century Industrial Cenire, 33 - 35 Au Pui Wan Street, Fo Tan, Shatin, New Termitories, Hong Kong
Tel: (852) 26909126  Fax: (852)26909125 E-mal: info@ATSL.comhk  http://www ATSL.com.hk

ANAPANDIAANNA_PA NN

Apart from above HOKLAS accredited laboratory and field tests, we provide other acoustic,
noise and vibration measurements as follows.

e Laboratory Sound Diffusion Test (Measurement of Sound-scattering properties of surfaces)
according to BS ISO 17497-1:2004

o Field Noise and Vibration Measurement & Monitoring

o Noise Exposure Assessment in Working Places

o Handling Noise Abatement Notice

o Room Acoustic Computer Modeling for reverberation time and sound field distribution
e Sound Insulation Prediction by Computer Program INSUL

e Noise measurement according to CAP. 400 Noise Control Ordinance

Please visit our homepage http://www.ATSL.com.hk/ for more details.

We also provide acoustic consultancy services to local contractors to review the information of
acoustic products and systems and provide recommendations to comply with the project
acoustic specification and requirements.

Current Major Members of ATSL are:

Ir Dr. Fan CHONG

(CEng, RPE, MHKIE, FIOA, FHKIOA, FIMechE, FCIBSE, MASHRAE, MASA, MHKIQEP)

Mr. Yuen Tat LEUNG

(MIOA, MHKIOA, MHKIQEP)

Mr. Ching Mau LAM

(MIOA, MHKIOA)
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Unit E, 2/F., Century Industrial Centre, 33 - 35 Au Pui Wan Street, Fo Tan, Shatin, New Territories, Hong Kong
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HOKLAS Accredited Laboratory Measurements of Airborne Sound
Insulation

¢ Sound transmission loss measurement according to ASTM E90 — 23 and ASTM E413 —
22.

+ Airborne sound insulation test according to BS EN ISO 140-3:1995+A1:2004 (equivalent
to BS 2750 Part 3:1995 and GB/T 19889.3 — 2005) and BS EN ISO 717-1:1997.

+ Airborne sound insulation of road traffic noise reducing devices and road barrier according
to BS EN 1793-2:2018 and BS EN 1793-3:1998 .

+ Airborne sound insulation test according to BS EN ISO 10140-2:2021 and BS EN ISO
717-1:2020.

This test is to determine the airborne sound insulation of building elements such as walls, floors,
doors, windows, fagade elements and facades. The measurement is performed in special
designed laboratory test facilities in which the transmission of sound on flanking paths is
suppressed. This test facility consists of two adjacent reverberation rooms with a test opening
between them in which the test specimen is inserted. The test can be performed in compliance
with different international standards to obtain different single-number rating of airborne sound
insulation performance as follows.
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35 Au Pui Wan Street, Fo Tan, Shatin, New Termitories, Hong Kong
Fax: (852)26909125 E-mal: info@ATSL. com.hk

Testing standard and result expression

Standard

ASTM E90 — 23

with ASTM E413 — 22

BS EN ISO 140-3:1995+A1:2004

with BS EN I1SO 717-1:1997
/18O 717-3

BS EN 1793-2:2018

BS EN ISO 10140-2:2021

with BS EN ISO 717-1:2020
/18O 717-3

Result Expression

Sound Transmission Loss

Sound Transmission Class

Sound Reduction Index

Weighted Sound Reduction Index (or in some
case, Weighted Apparent Sound Reduction
Index, R’w will be reported)

Single-number rating of airborne sound insulation
performance, expressed as a difference of A-

weighted sound pressure levels, in decibels.

Sound Reduction Index

Sound Reduction Improvement Index

Element-normalized Level Difference

Weighted Sound Reduction Index (or in some
case, Weighted Apparent Sound Reduction

Index, R'w will be reported)

Weighted Sound Reduction Improvement Index

Weighted Element-normalized Level Difference

Symbol

TL oct, TL 1/3 0ct

STC

R oct, R 113 0ct

Rw

DLr

R oct, R 113 0ct

AR

Dn.e

Rw

ARw

Dn,e,w

Page 6 of 27

(fwww ATSL.com.hk




ﬂ 5 LY F Y2 21 Od)
Aeoustic Te r.itiruj Services Limited

Unit E, 2/F., Century Indusinal Cenire, 33 - 35 Au Pui Wan Sireet, Fo Tan, Shatin, New Temitories, Hong Kong
Tel: (852) 26909126  Fax: (852) 26909125 E-muil: info@ATSL.com.hk  hitp://fwww. ATSL.com.hk

HOKLAS Accredited Laboratory Measurements of Sound Absorption

¢ Sound absorption measurement according to
ASTM C423 - 23¢'

¢ Sound absorption measurement according to
BS EN ISO 354:2003 (equivalent to GB/T
20247-2006).

¢ Sound absorption measurement of road traffic
noise reducing devices and road barrier
according to BS EN 1793-1:2017 and BS EN
1793-3:1998.

This test is to determine the sound absorption performance of building elements such as walls,
floors and ceiling by laboratory method.

Testing standard and result expression

Standard Result Expression Symbol

¢ ASTM C423 - 23 Sound Absorption Coefficients o
Sound Absorption Average (One-Third Octave) SAA
Noise Reduction Coefficient (One-Third Octave) NRC

BS EN ISO 354:2003 Sound Absorption Coefficients os
Equivalent sound absorption area per object Aobj
Sound Absorption Coefficients for a specified as

array of objects
with BS EN ISO 11654:1997 | Practical sound absorption coefficients Op

Weighted sound absorption coefficients and shape  ow (LMH)

indicators

BS EN 1793-1:2017 Single-number rating of sound absorption DL«
performance expressed as a difference of A-

weighted sound pressure levels, in decibels.
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HOKLAS Accredited Laboratory Measurements of Ceiling Attenuation for

Ceiling and Measurements of Airborne Flanking Transmission for Ceiling

or Raised Floor

+ Ceiling attenuation measurement according to
ASTM E1414/E1414M — 21a and ASTM
E413 - 22.

¢ Sound insulation measurement of a
suspended ceiling according to BS EN
20140-9:1994 and BS EN ISO 717-1:1997.

+ Airborne Flanking transmission measurement
of a suspended ceiling or raised floor
according to BS EN ISO 10848-2:2017 and
BS EN ISO 717-1:2020.

This test is to determine the airborne sound insulation performance of suspended ceiling or

raised floor by laboratory method.

Testing standard and result expression

Standard Result Expression Symbol

ASTM E1414/E1414M - 21a Normalized ceiling attenuation Dn.c
with ASTM E413 — 22 Ceiling Attenuation Class CAC

BS EN 20140-9:1994 Suspended ceiling normalized level difference Dn.c
with BS EN ISO 717-1:1997 | Weighted suspended ceiling normalized level Dn.cw

difference

BS EN ISO 10848-2:2017 Normalized flanking level difference Dn s

with BS EN ISO 717-1:2020 | Weighted normalized flanking level difference Dnfw
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HOKLAS Accredited Laboratory Measurement of Impact Sound Insulation

Impact insulation measurement according to ASTM E492 — 22 and ASTM E989 — 21.
Measurement of the effectiveness of floor coverings in reducing impact sound
transmission through concrete floor according to ASTM E2179 — 21 and ASTM E989 —
21.

¢ Impact sound insulation measurement of floors according to BS EN ISO 140-6:1998
(equivalent to GB/T 19889.6 — 2005) and BS EN ISO 717-2:1997.

¢ Measurement of improvement of impact sound insulation by all types of floor coverings
according to BS EN ISO 140-8:1998 (equivalent to GB/T 19889.8 — 2006) and BS EN
ISO 717-2:1997.

¢ Impact sound insulation of floors measurement according to BS EN ISO 10140-3:2021
and BS EN ISO 717-2:2020.

Tapping Machine for Impact Insulation Measurement

This test is to determine the impact insulation performance of floors, floor-ceiling assemblies
or floor coverings by laboratory method. The test can be performed in compliance with different
international standards to obtain different single-number rating of impact sound insulation
performance as follows.
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Testing standard and result expression

Standard

ASTM E492 — 22

with ASTM E989 — 21

ASTM E2179 — 21

with ASTM E989 — 21

ASTM E2179 — 21

with BS EN I1SO 717-2:2020

BS EN ISO 140-6:1998

with BS EN I1SO 717-2:1997

BS EN ISO 140-8:1998

with BS EN ISO 717-2:1997

BS EN ISO 10140-3:2021

with BS EN I1SO 717-2:2020

Result Expression

Normalized impact sound pressure level

Impact Insulation Class

Normalized impact sound pressure level
Improvement in Impact Insulation Class

Reduction of impact sound pressure level
Weighted reduction of impact sound pressure level
Normalized impact sound pressure level

Weighted normalized impact sound pressure level
Reduction of impact sound pressure level
Weighted reduction of impact sound pressure level
Normalized impact sound pressure level
Improvement of impact sound insulation

Weighted normalized impact sound pressure level

Weighted reduction of impact sound pressure level

Symbol

Ln

Inc

Lrefc

AllC

AL

ALw

Ln oct, Ln 1/3 0ct
Lnw

AL oct, AL1/3 0ct
ALw

Ln oct, Ln 1/3 0ct
AL

Lnw

ALw
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HOKLAS Accredited Laboratory Measurement of Sound Power Level for
Ducted AHU

¢ Sound Power Level measurement according to BS
EN ISO 3743-1:1995 & ARI Standard 260 — 2001.

This test method specifies a laboratory method of
measurement of the sound power level (SWL) emitted
from the end of air duct (discharge duct and/or return
duct) of a ducted Air Handling Unit (AHU) system,
according to BS EN ISO 3743-1 & ARI Standard 260.

Testing standard and result expression

Standard Result Expression Symbol

BS EN ISO 3743-1:1995 & Sound Power Level Lw
ARI Standard 260 - 2001

HOKLAS Accredited Laboratory Measurement of Rain Impact

! WL

ey

¢ Rain impact sound insulation measurement
according to BS EN ISO 140-18:2006.

i.-'
Al
-

........

This test is to determine the impact sound insulation
performance of roofs, roof/ceiling systems or skylights
excited by artificial rainfall by laboratory method.

Testing standard and result expression
Standard Result Expression Symbol
BS EN ISO 140-18:2006 Normalized impact sound pressure level Ln
with ATS-IHMO001-NC Noise Criteria NC
BS EN ISO 140-18:2006 Sound Intensity Level Ly
A-weighted Sound Intensity Level Lia
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Unit E, 2/F., Century Industrial Centre, 33 - 35 Au Pui Wan Street, Fo Tan, Shatin, New Territories, Hong Kong
Tel: (852) 26909126  Fax: (852) 26909125 E-muil: info@ATSL.com.hk  hitp://fwww. ATSL.com.hk

HOKLAS Accredited Laboratory Acoustic Measurements for Silencer

+ Static Insertion Loss, Dynamic Insertion Loss, self-generated noise and pressure drop
measurements for Silencer / Air Terminal Unit according to ASTM E477-20.

+ Static Insertion Loss, Dynamic Insertion Loss, flow noise and pressure loss measurements
for Silencer / Air Terminal Unit according to BS EN ISO 7235:2009.

INSTALLATION SECTION

SOUND SOURCE CHAMBER

¥ RELEEF
EMPTY DUCT / UNIT UNDER TEST

|
REVERBERATION ,'}' = |
CHAMBER - ROOM 3 - |

Testing standard and result expression

Standard Result Expression Symbol
ASTM E477 - 20 Static Insertion Loss / Dynamic Insertion Loss IL

Airflow generated sound power level (Airflow generated noise) Lw

Pressure Drop Ap
BS EN ISO 7235:2009 Static Insertion Loss / Dynamic Insertion Loss Di

Sound power level of the flow noise (regenerated noise) Lw

Pressure Loss Apt
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HOKLAS Accredited Laboratory Measurements of Sound Power for Noise
Sources in Reverberation Chamber

¢ Sound Power Level measurement in compliance with “BS EN ISO 3741:2010 -
Acoustics — Determination of sound power levels of noise sources using sound
pressure - Precision methods for reverberation rooms”.

This test standard BS EN ISO 3741:2010 specifies various methods for determining the sound
power levels and sound energy levels of noise sources including machinery, equipment and
their sub-assemblies in reverberation chamber.

HOKLAS Accredited Laboratory Measurements of Airborne Flanking
Transmission for Curtain Wall / Facade System

¢ Airborne flanking transmission measurement of horizontal and vertical transmission of
facade systems according to BS EN ISO 10848-2:2017 and BS EN ISO 717-1:2020.

This test is to determine the airborne flanking sound transmission performance of horizontal
and vertical transmission of fagcade systems by laboratory method.

Testing standard and result expression

Standard Result Expression Symbol
BS EN ISO 10848-2:2017 Normalized flanking level difference Dn
with BS EN ISO 717-1:2020 | Weighted normalized flanking level difference Dn.fw

Page 13 of 27
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Unit E, 2/F., Century Indusinal Cenire, 33 - 35 Au Pui Wan Sireet, Fo Tan, Shatin, New Temitories, Hong Kong
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Laboratory Measurement of Sound Power

Sound Power Level measurement in compliance with “BS EN ISO 3745:2009 — Acoustic

.
- Determination of sound power levels of noise sources using sound pressure -

Precision methods for anechoic and semi-anechoic rooms”.

This test standard BS EN ISO 3745:2009 specifies laboratory method for determination of the
sound power level of a source under anechoic or semi-anechoic situation.

Sound Power Level Measurement Setup at semi-anechoic chamber

Page 14 of 27
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Areoustic Tﬁﬁng Services Limited
Umnit E, 2/F., Century Industrial Cenire, 33 - 35 Au Pui Wan Street, Fo Tan, Shatin, New Termitories, Hong Kong
Tel: (B52) 26909126  Fax: (B52) 26909125 E-mal: info@ATSL.comhk  hitp://www. ATSL.com.hk

Laboratory Measurement of Sound Diffusion

¢ Sound-scattering properties of surfaces according to “BS ISO 17497-1:2004 — Acoustics
— Sound-scattering properties of surfaces — Part 1: Measurement of the random-

incidence scattering coefficient in a reverberation room”

This standard BS ISO 17497-1:2004 specifies a method of measuring the random-incidence
scattering coefficient of surfaces as caused by surface roughness. The measurements are
made in a reverberation room, either in full scale or on a physical scale model. The
measurement results can be used to describe how much the sound reflection from a surface
deviates from a specular reflection. The results obtained can be used for comparison purposes
and for design calculations with respect to room acoustics and noise control.

Typical Test setup in reverberation chamber
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HOKLAS Accredited Field Measurements of Airborne Sound Insulation

¢ Measurement of airborne sound transmission loss according to ASTM E336 — 16, ASTM
E336 — 23 or BS EN ISO 140-4:1998.

This test is to measure the sound insulation properties of building elements, such as wall,
facade, door, windows, glazing, partition, ceiling etc. on-site.

Testing standard and result expression
Standard Result Expression Symbol
ASTM E336 — 23 Noise Reduction NR
with ASTM E413 — 22 Noise Isolation Class NIC
ASTM E336 23 Normalized Noise Reduction NNR
with ASTM E413 —22 Normalized Noise Isolation Class NNIC
ASTM E336 —23 Apparent Transmission Loss ATL
with ASTM E413 -22 Apparent Sound Transmission Class ASTC
ASTM E336 — 16 Field Transmission Loss FTL
with ASTM E413 — 16 Field Sound Transmission Class FSTC
BS EN ISO 140-4:1998 Level Difference D
Normalized Level Difference Dn
with BS EN ISO 717-1:1997 | Weighted Normalized Level Difference Dnw
BS EN ISO 140-4:1998 Standardized Level Difference Dnt
with BS EN ISO 717-1:1997 | Weighted Standardized Level Difference Dntw
BS EN ISO 140-4:1998 Apparent Sound Reduction Index R’
with BS EN ISO 717-1:1997 | Weighted Apparent Sound Reduction Index R'w
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HOKLAS Accredited Field Measurements of Impact Sound Insulation

¢ Field measurement of impact sound transmission through floor-ceiling assemblies and
associated support structures according to ASTM E1007 — 045" or ASTM E1007 — 21.
¢ On-site impact sound insulation of floors measurement according to BS EN ISO 140-

7:1998.

Measurement of the transmission of impact sound generated by a standard tapping machine

through floors, floor-ceiling assemblies and associated supporting structures in field situations.

Testing standard and result expression

Standard
ASTM E1007 — 04¢

with ASTM E989 — 06
ASTM E1007 — 21

with ASTM E989 — 21

ASTM E1007 — 21

with ASTM E989 — 21
ASTM E1007 — 21

with ASTM E989 — 21
BS EN ISO 140-7:1998

with BS EN ISO 717-2:1997
BS EN ISO 140-7:1998

with BS EN ISO 717-2:1997

Result Expression

Normalized impact sound pressure level
Field Impact Insulation Class

Impact Sound Pressure Level

Impact Sound Rating

Reverberation Time Normalized Impact Sound

Pressure Level

Normalized Impact Sound Rating

Absorption Normalized Impact Sound Pressure Level
Apparent Impact Insulation Class

Normalized impact sound pressure level

Weighted Normalized impact sound pressure level
Standardized impact sound pressure level

Weighted Standardized impact sound pressure level

Symbol
L'n

FlIC
ISPL
ISR

RTNISPL

NISR

ANISPL

AllC

L’n oct, L'n 1/3 Oct
L'nw

L'nT 0ct, L'nT 1/3 Oct

L'ntw

Page 17 of 27




ANANAPAM S ARIAA_PA_PAA

5 W A IR B 7T W2 A

Atoustic Testing Services Limited

A A NI A DS DIA PR PN

Unit E, 2/F., Century Industnal Cenire, 33 - 33 Au Pu1 Wan Street, Fo Tan, Shatin, New Temitones, Hong kong

Tel: (852) 26909126  Fax: (852)26909125 E-mal: info@ATSL.comhk  http://www ATSL.com.hk

HOKLAS Accredited Field Measurements of Reverberation Time (RT)

¢ Field measurement of reverberation times according to the BS EN ISO 3382-2:2008.

Measurement of Reverberation Time at enclosure, such as classroom, multi-purpose hall,
theater, cinema, band room, karaoke room and Public Transport Interchange (PTI) etc. by
interrupted noise method or integrated impulse response method,

Testing standard and result expression

Standard Result Expression Symbol

BS EN ISO 3382-2:2008 Reverberation Time RT

HOKLAS Accredited Field Measurements of Background Noise

¢ Field background noise measurement for different kind of rooms in terms of Noise Criteria
(NC) and/or Noise Rating (NR) according to ATS In-house method ATS-IHM001-NC.

This test is to determine the background noise level for different kind of rooms in field situations.

Testing standard and result expression

Standard Result Expression Symbol
ATS-IHMO01-NC Noise Criteria NC
Noise Rating NR
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HOKLAS Accredited Field Measurements of Rain Impact

¢ Field rain impact sound insulation measurement according to ATS In-house method ATS-
IHMO002-RI and with reference to BS EN ISO 140-18:2006.

This test is to determine the impact sound insulation performance of roofs, roof/ceiling systems
or skylights excited by artificial rainfall in field situations.

Testing standard and result expression
Standard Result Expression Symbol
ATS-IHMO002-RI Normalized impact sound pressure level L’
with ATS-IHMO0O1-NC Noise Criteria NC
ATS-IHMO002-RI Sound Intensity Level Lt
A-weighted Sound Intensity Level L’ia

Field Measurements on Acoustics, Noise & Vibration

¢ Field measurement of room sound absorptions, room decay rate according to the
international standards (ASTM & BS EN ISO Standards).

¢ Vibration & structural-borne noise measurement according to the international standards.

¢ Measurement or monitoring of noise and vibration activities, such as tunnel boring, chiller
of HVAC system, etc.

¢ Noise Exposure Assessment in Working Places according to the Factories and Industrial
Undertakings (Noise at Work) Regulation of Hong Kong Labor Department.
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Acoustics Design with Computer Modeling

¢ Room acoustics simulation for room acoustics, auditorium acoustics and industrial noise

control

ODEON is a famous acoustics program and provides

Ode.on prediction software for acoustic consultants and universities
Room Acoustics Software worldwide. We use ODEON in room acoustics, auditorium
acoustics and industrial noise control. ODEON can predict the reverberation times and sound

field for rooms such as classroom,
sports hall, theater, etc.

Different rooms should have different
requirement on Reverberation Time.
For example, classroom should have
short reverberation time to maintain
suitable intelligibility, while theater
should have longer reverberation time
to produce some “echo” effect.

If loudspeaker system is used inside a
room, this simulation can study the
effectiveness of individual loudspeaker
and to check if an evenly distributed
sound field can be produced.
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+ Prediction of sound insulation performance for walls, floors, ceilings and windows, etc.

INSUL

SOUND INSUI.A'I'ION PREDICTION SOFTWARE

e s e mioeaw  EE -| INSUL is a program for predicting the sound insulation of
bl ™ R S wall, floors, ceilings, roofs & windows

INSUL uses robust theoretical models that are quick to caloulate and only requine easdly
obtainable construction information. The program can make good estimates of the
Tranamibsslon Loss (TL). Weighted Sound Reduction index (R_ or STC) and Impact Sournd
Insulation {L__ or 1C).

INSUL takes account of finkte size effects which ane espedially important when
predicting small samples such as windows. Like any prediction tool, INSUL is not a
substitute for measurement. However, extenshee comparisons with test data indicate
INSUIL reliably predicts HJFIL_ values to within 3 dB for most constructions, and IIC.I"I.‘_
walues to within 5 dB.

Capabilities

& Predicts airborne sound insulation performance of single, double and triple pane
walls, floors, roofs, cellings and windows.

* Predicts impact sound Insulation of concrete floors with different floor coverings.
INSUL can also predict lightweight and timber floors.

® Predicts noise of rainfall on roofs, both natural rainfall and laboratory rainiall
(IS0 140-18).

® Calculates indoor sound levels from outdoor notse sources [EN 12354/3)
® [NSUL has improved prediction of profiled metal sheets including complex

double skin constructions.

® [NSUL can predict transmission loss of porous blankets, alone or as
facings to partitions or paneds.

® Accurate estimates of Tranambssion Loss (TL), Weighted Sound Reduction Index
(R, or STC), Sound Level Difference (D) incheding C and C cormections and
Impact Sound Pressure Level (L or

INSUL features

& Database of hundreds of common ® Composite Transmission Loss
builders work materials and floor caleulator
overingy ® Leakage calculation

® English, French, German, Spanish, # Imperial or Metric units
Swedish, Chinese and Polish
languages and materials database ® Stand-alone or network licence

avallable availlable
# Material databases can be edited ® Indoor to outdoor calculator
and added to ® Auralisation

® Calculation range S0-5000 Hr

IMELUL Pt Besn deweluped by Masthall Doy Arsunties 15 subseate The tepeiifive Dikcslanons meacsted wiih the predotios of the wend sulsnon of those tenilruttions cosmmishly
encountered in Bulsing Acouviscs. Over 1.000 hoenoes hve been sobd in ower B0 countries over the lnt 10 vesrs 7 5 oned by comsftants builden, matedis! and comporent marifschenen
sl i ruEiey

Murshall ey Acousiics | an ndependest scoudlioal comnuiing Bim. The firm n locsbed s New Desland, Australia, Dhine, the Middle Fast, the UL snd inclene)

www.insul.co.nz M,ﬂgRSH;ﬁgLL DAY a
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INSUL

IMPACT SOUND INSULATION FOR LIGHTWEIGHT
FLOORS

INSUL can now predict the impact sound insulation of lightweight floors.
This is an evolution of previous versions of INSUL which were capable of
predicting impact sound insulation for masshe floors such as concrete,
Impact sound insulation predictions can naw be carried out for different joist
constructions including tmber [oists and 7 Girts. The prediction routines are
sensitive to the dimensions of the jolst, their mass and spacing and all of
these variables can be set independently in INSUL

A range of floor linings Is avallable including plywood, particle board,
arlentated strand board (05B) and thin timber Mloor boards. As with previous
versions of INSUL, cellings can also be included in the predictions, with a
range of ceiling connections including direct fixing to jolsts, rubber isolation

clips and separate celling joists, INSUL also includes the option to add infill
material in the cavity of the construction,

SOUND INSULATION OF SANDWICH PANELS

INSUL can predict the sound Insulation of a variety of lightweight sandwich
panels. A typical lightweight sandwich panel with thin steel or aluminium
skins and a polystyrene or mineral wool core can be modeled, for instance
panels from Kingspan or Paroc. The sound insulation both of single panels
and panels used in more complex constructions can be predicted. The
properties of the core can be adjusted using the built-in material properties

editor.

In addition, sandwich panels with much stiffer cores can also be predicted.
A typical example would be a panel with steel facings and a lightweight
aerated concrete (for example Speedwall).

aw TRAPEZOIDAL AND PROFILED METAL PANELS

INSUL has Improved the prediction of profiled metal panels, typically used for

commercial and industrial buildings. Previously only single panels could be
e predicted, and not complex constructions using commugated or profiled panels,
et New routines based on the work of Lam and Windle in England allow more
accurate prediction of particular profiles, and of constructions using profiled
panels in conjunction with flat sheets and in cavity constructions as well, For
instance, the effect of a layer of phywood underneath a profiled steel skin can
1 be predicted. This can then be extended by adding an alr gap and a second

AR rELLree b lindng, with or without an scoustic blanket in the cavity.

www.insul.co.nz MARSHALL DAY a
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INSUL

OUTDOOR TO INDCOR CALCULATIONS

INSUL has the ability to calculate the noise level inside a room due to outdoor
noise, The calculations takes into account the sound transmission loss of the
building facade (e.g. walls, windows, roof], the size of the room and Its acoustical
characteristics (reverberation time) and the frequency spectrum of the outside
nolse, Calculations are based on the European Standard EM 12354/3: Estimotion
of acoustical performance in bulldings from the performance of elements.

- : Airborne sound insulotion against cutdoor sound. Up 1o five different elements
e (e-g. door, wall, window, roof and floar) can be Included. The contribution
T - T T of each path is shown numerically and graphically for easy visual ranking of
i Wee o o o o om - Iimportance.
———
o e e e e
[, W TN R, E K E A INSUL can perform predictions of rain nolse according to 150 140-18 or for

natural rainfall to simulate levels of rain noise In real rooms.

Faatures:
® Rain noise prediction for lightweight and heavy roof constructions
& Predictions for 150 140-18 simulated rain or natural rainfall
& Predictions for corrugated and ribbed roof panels
L ]
-

Predictions for single roof panels or roof panels with a celling beneath

Predictions of sound pressure level, sound intensity level and sound power
lewel, with results given in one-third octave bands, octave bands, dBA, NC and
PNC

TRIPLE GLAZING

In many countries the desire to improve the thermal insulation of windows has
encouraged the use of triple glazing. INSUL includes a method of predicting the
acoustical performance of such constructions.

The algorithms that are used are essentially empirical, based on work by Quirt at
the National Research Council (MRC) in Canada.

® Prediction of the sound transmission loss of porous blankets either alone or
as facings to panels

® improved printing and pdf functions

& Materials can be assigned colours for display purposes

www.insul.co.nz MARSHALL DAY a
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INSUL

Sound Insulation
Prediction Software
Version 10

T T

INSUL is a quick, reliable and easy-to-use app that's ideal
for modelling the sound insulation performance of partitions,
glazing, floors, ceilings and porous materials.

+ STC and Rw airborne sound insulation predictions for Single, Double,
Triple and Quad systems

+ IIC and Lawimpact sound pressure level predictions for Single, Double
and Triple systems

+ Rain noise predictions for Single and Double systems for natural rain
and laboratory rain

+ A powerful suite of supporting features and tools including auralisation,
a materials editor and export options for SoundPLAN, CadnaB and
SonArchitect

+ Dedicated calculators for outdoor-indoor noise and composite
transmission loss
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Quad modelling
: i The INSUL Version 10 algorithms have been rebuilt from the ground up

extending INSULs existing sound insulation models for Single, Double and

Triple systems to now include Quad system models too.

The new CQuad models can accommaodate three separate air cavities, each with its
own combination of frame and infill matenal. And like any INSUL madel, the panels
for a Quad model can be chosen from INSULs built-in database which has hundreds
of different matenals and products

All new waved-based glazing model

i Glazing systerms present unique challenges in predicting sound insulation due to the
Fin inherent low levels of intarmal damping in glass and edge-only pane support. The
absence of intermediate framing and acoustically absorptive infill in the cavities of
multiple-layer glazing systems exacerbates resonance effects, making conventional
models less reliable.
Version 10 introduces a new, cutting-edge wave-based glazing model that
complements INSUL's existing algorithms

. ﬁ + Modal Response Integration The new model sccounts for the modal responzes

of bath the glass panes and the air cavities (when present], capturing the intricate
. interplay between them
+ Dimensional A standout feature of the new model is its refined sensitivity

to the dimenasions of the glazs panes, accommeodating related cavity cross modes

through window frames and glazing unit spacers, with a range of different frame
types available to model
In essence, the wave-based glazing model amplifies INSULs prediction capabilities,
offering a more sophisticated toal for sound insulation prediction in the domain of
window and glazing systems

] 4+ Framing and Spacer Options The model accounts for the vibration coupling
|
l‘*’ Favourite views

The 30 illustration is the heart of INSULs uzer interface. It shows the system being
modelled in INSUL. it's used to access material properties and it's also an important
feature on print outs.

It's now possible to save the view of the illustration and recall it later, The panned,
zoomed and rotated point of view of the illustration is bundled togethar with a custom
name and can easily be restored later in a modelling session at the click of a butten.

ENERET AEE N

Models for the real world

IMNSUL includes seversl new features dezigned to help keep sound insulation models

anchored to real world expectations

+ Refined material properties Youngs Madulus and damping values for hundreds
of the materials in INSULs database have been refined for better alignment with
real-world values. In tandem, INSULs algarithms have been adjusted to match these
refinements meaning modelling outcomes are as reliable as always

+ MNew frames Several new frame types have been introduced to represent potential
secondary laboratory flanking paths that can constrain measured sound insulation
values in some laboratory tests.

+ Lab limits The INSUL chart for airborne sound insulation includes typical R
values for laboratory measurements of Type C walls and floors as detailed in 150
10140-5:2010 Acoustics — Laboratory measurements of sound insulation of building
elements — Part 5 Requirements for test facilities and equipment.

Az INSULs sirborne sound insulation modelling capabilities extend from Triple to

Quad, these tocls are an increasingly important featurs in INSUL: tool chest, halping

to link models back to real-life acoustic outcomes.

© Marshsll Doy Accamtics Led XT3
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Prediction of sound absorptive performance for acoustical materials

For predicting the sound
absorption of porous
materials , slot

absorbers and panel ab-
sorbers

Sound Absorption Prediction Software

FEATURES:

« predicts the sound absorption coefficients of porous
materials such as fibreglass, mineral wool and polyester,
with or without perforated, slatted or panel coverings

MARSHALL DAY « Estimates the random incidence and normal incidence
ACOUSTICS absorption coefficients as well as acoustic impedance
This soffware was Zorba is a computer program for predicting normal incidence absorption. The program
developed by Meith the sound absorption of common acoustic has the unique ability to predict random
Ballagh  of Marshal Day materials such as fibreglass, mineral wool or incidence absorption taking into account
Acouwstics. It  was polyester, The effect of perforated or slatted the variation of absorption with angle of
devmioped e snalle guick coverings can be predicted as can that of incidence and the diffraction by the edges
and mmple calcwiation of panel absorbers. The properties can be of the material. Within limits this will give a
romples thearebical modeis predicted by knowing the flow resistivity of good estimate of the absorption that would
that are of gread prachcal the material and its thickness and the be measured in a reverberation chamber

uze n  predicting  fhe dimensions of the slots or perforations. The The perdformance of slot absorbers,
performance of o wide fiow resistivity is a measure of the resistance perforated facings and panel absorbers
may be predicted by entering the physical
dimensions of the slots or holes. A
combination of two materials of different
flow resistivity and thickness can be
modelled.

range of acoushe malenals
and corsirhons

Marahall Day i oan
ndependent  acopstical
consulting firm. The firm o
focated in New Jeadand
Augiralio, Asia arnd neland
with ofices m Auckiand
Wetmglon,  Chrsfchurch,
New Plymouth, Mefbourne,
Sydney, Advlvide  Bepng

and wll‘fﬂﬂﬂ‘ﬂlﬂ*_ ————— == d
G Down
to steady airflow and can be readily measured
MDA have approsimately (ASTM C522) or for many materals can be
Mty professional sialY, pach estimated from the density and fibre diameter
bringing thekr - owh - bnigue ‘“arious models for predicting absorption have
eapernce by the firmt and been developed over the years, Zorba gives a  Contact Heith Ballagh at Marshall Day

providing o wide range of choice of different models but by default uses  Acoustics, Auckland for further information
BCERNHCR, . s Allard and Champoux's model (JASA Vol 91
notse, bedd e cotrol 1992) which is a simple but accurate model for Tel: + 64 0 379 7822
KO Arnces predicting absomption. The model is accurate for )
high porosity materals (i.e. most commaon email: keith.ballagh@marshallday.co.nz
acoustic absorbers) when predicting
www, Zorba.co.nz

Auckland Office
e
Wellesley Straet = Predicts sound absorption coefficients of porous materals
Auckland 1141
Mew Zealand - Predicts both normal and random incidence absompfion
Tel +64 (0)8 379 7822 . simple input of physical parameters
Fac+&4 (079 309 3540 |
. o 0r - Al e [l | I i I1E F1 W3 FHEE ir T
- II| o Iovers of differen ver 5 3OS
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L

Acoustical calculation tool for sound transmission loss prediction

MINERVA

For noise
calculations in

environmental and
building acoustics

Thiz soffware was
developed by  Keith
Ballagh, Seniar
Fartner with Marshall
Day  Acoustics it
was developed o
speed wp and
formulate the
repeatitive calculabons
asgsociafed  with
acoustic calcwiations

Morghal Day o an
Indaepandsnl
acoustcal  consuiing

fivrm The Rm =
focated in New
Zealand, Australia

and Asim with offices
in Auvcklond,
Wellingtaom,
Christchurch, New
Plymouwlth,
Mealtbvoirne,  Sydneay,
Adelaide and China,

MDA have
approximately  fifty
professional  gtalf,
sach  bangng  thaw
oW n I.Iﬂll?l!l
exparience o e firm
and providing @ wide
range of acoushcal,
environmantal  nose,
arxd  nose  control
deRIgn SenvICes

Contact Keith
Ballagh at MDA
Auckland for
further

Acoustic Calculation Tool

FEATURES:

« Calculates transmission from indoor to outdoor, cutdoor to indoor, room to

room or outdoor propagation.

+« Has built-in databases of
absorption.

noise

sources, transmission loss and

+ Replacement for spreadsheeats and hand calculations.
+ More powerful, robust and intuitive than an “in-house” spreadsheet.

+ Moving sources can be easily evaluated.

+ Variety of source data entry options

« Quicker, simpler and
software.

less expensive than full

3D acouslic modelling

« Key information shown pictorially for easy review.

« Demao version available.

Minerva software is designed to automate
and speed up the most common sound
transmission calculations. For instance
calculating the noise level inside a building
from road traffic noise, or the noise level at a
house due to an industrial plant nearby. It has
been developed by acoustical consultants as
an everyday tool which is @asy to use and has
a varety of ways of entering information. It
uses the simple “source-path-receiver” model
with input forms for each. There are easily
accessed databases for: noise sources,
sound transmission loss, and sound
absorption coefficients. The reverberation

time of a room can be quickly calculated by
choosing materials from the built-in database.

| | -
—
= : ==

-

Auckland Office: > : .

B4 Symonds Street S —

PO Box 5811 = = = TS T —

Wellesiey ﬁ” The basic details of the calculations are

HJ MEwddleﬁLANDm shown pictorially, graphically and in a
tabular form. Caleulations are carried out in

Tol +64(0)0 370 7822 octave bands from 63 Hz to 4 kHz.

keith_ballaghd@marshallday conz

© arntiall Olay 2008

There are twenly “pages” available for
calculations and these can be easily cross-linked,
For instance, one source can be used on several
differant calculation pages to represent different
transmission paths from an aircraft into a house
(wall, window, roof, etc), changes to the source
are instantly reflected on each page. There are
four basic sound transmission situations: indoor to
outdoor, outdoor to indoor, room to room, and
purely outdoor propagation (ISC 8613 and
Concawe). The effect of noise barmiers, ground
absorption and atmospheric absorption can
be modelled.

W

t—l= iR =

MRS L LY Y -

The software has been developed by a large
acoustic consulting group and Yersion 5
represents the latest point in a long and
continuous development process.

MARSHALL DAY a
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