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Imagine a city today...

Urbanisation

e Increasing traffic flows

e Bad conditions of bl
road surfaces

Inadequate network of
public transport

No network for bicycles omore
No pedestrian streets

No convenient parking places

No restrictions on construction sites

2001

Voiries principales Réseau TC urbain

shi?

‘ \‘ 1 300 000 depljolir’
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180000en TC

dont 1120 000 en¥Pp +
200000enC

AN-AURAN-23septembre2002

Heavy vehicles are allowed in the main streets (no ring)
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Imagine a city today...

e That city is strongly affected by noise:
— Road traffic noise

— Congestions are “pushing” traffic to
residential areas

— Major noise sources:
» national road crossing the city
» Railway

e Conseqguences:

— People move to the countryside “\x Sl
— People continue working inside the city -

— More noise TN b
— More costs for noise mitigation oh e o
— Less taxes )
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Action planning

e Noise mitigation principles
— Traffic planning Boce Noise Barier
— Noise reduction at the source Rove |
— Noise reduction at transmission path

-
-

Moise barriers deflect sound and protect residents from road and rail
noise.
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Traffic planning

e Reduction of road traffic density

— Improvement of public transport ' GE ‘
— Creation of cycle tracks ></‘
— Parking management outside the city in

connection with public transport
— Traffic relocation (creation of a ring)

e Traffic restrictions on heavy vehicles
— Restricted hours
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Noise reduction at the source

e Reduction of speed/traffic calming
— Designation of 30 km/h zones
— Pedestrian streets
— roundabout
e Renewal of quieter buses and trams

e Change of road surface
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Example of Noise policing

e Adjustment of exhaust “sound”
— Holes closed LArep = 95 dBA
— Holes opened LArep = 108 dBA

Can be moved with a screwdriver
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Noise reduction at propagation path

Noise barriers - | ﬁ

Building structures
Creation of tunnels and troughs
Closing gaps between existing buildings
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Briel & Kjeer
Environmental Noise Management (ENM)
Solutions

Noise Monitoring Terminals
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ENM Concept

When will the B&K ENM Concept be developed.:

A large project for development of the B&K ENM concept was initiated
In 2004 — having a high number of new products for Environmental
noise mapping, monitoring,measurement, and management.

ENM system

Noise Mon. Calculation
SW 7843-A SW

Service Outdoor
Products Mic. 4952
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Noise Monitoring Terminal type 3639-E

Acoustical capabilities )ﬁ"—”—-a —
e Instrumentis Type 1 approved

e Measurement (1/2 s, 1/3 Octave Spectra, Hourly, daily,
weekly, monthly and user defined statistics, Short
period statistics <1 hour, Event, Calibration)

e Periodical automatic calibrations (up to 4 times a day)

Additional capabilities

e Sound recording (MP3)
e \Weather monitoring with up to 6 parameters ,-_&"
e GPS for positional information

e Video surveillance via WEBCAM (upon request)
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Noise Monitoring Terminal type 3639-E

Communication capabilities

e ISDN (realtime or dial-up)
e Leased lines (realtime)

e PSTN (realtime or dial-up)
e GSM (dial-up)

e Wireless LAN/LAN (realtime)

e Radio modems (realtime or dial-up)

General capabilities

e Remote support (software maintenance by dial-up)

e Battery backup 28 hours as standard, and connection
for solar panels

e All parts are fast replaceable

S = T
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Noise Monitoring Terminal type 3639-E

Conforms with the following standards: 4&_-_!:'ﬁ-_$.h__
e |IEC60651 (1979) Type 1 plus Amendment 1

e |IEC60804 (1985) Type 1 plus Amendment 2

e EN/IEC 61260 (1995) Octave and 1/3-Octave Bands Class 1
e EN/IEC 61672-1 (2002) Class 1

e ANSIS1.4-1983 Type 1l

® ANSIS1.43 - 199X Type 1 (Draft 1993)

e ANSI S1.11 - 1986 Octave and 1/3-Octave Bands, Order 3, - _&-. :
Type 0-C, Optional Range .

e (GB9660-88 & GB 9661-1988 (WECPNL)
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4952 Microphone — Design detalils

Outdoor Microphone type 4952 is suitable for long periods of un-
attended outdoor use.

The complete exterior housing is made of chemical resistant plastic
material providing an extremely high protection.

The microphones long time stability
guarantee unattended outdoor use
of over 1 year without any
significant change in sensitivity.

The frequency response of the
4952 is precisely controlled
In such a way that together
with appropriate linearization
- as for example available in
the BrUel & Kjaer Noise
Monitoring Terminal type 3639 E
— the requirements of IEC 61672
Class 1 is fulfilled.
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Measurement properties: weather

e Low power consumption

Six most essential weather parameters in
one instrument

— wind speed and direction, liquid
precipitation (rainfall, intensity, and
duration), barometric pressure, air
temperature, and relative humidity

Easy and fast installation with little to no
maintenance

Compact and lightweight

Durable materials resistant to UV radiation
and corrosion

No moving parts ensure durability and long
maintenance intervals

Wind transducers

Precipitation sensor

Pressure sensor
module

Humidityitemperature
Sensor

Type #: MMO0256
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Measurement properties: location

e The GPS option will allow to geo-reference
measured data automatically (for mobile

stations)

e Download of data into ENM will locate the

- - - ..{:’_—.i
NMT at the right position = i g
o Type #: ZZ 0249 - )
PBz5292 M= b
Date: 2005-12-06 weather station Control @
Time: 15:13:41:5 gﬁ gﬂa&d I[’Elﬁ? Eﬂ;
Longtude: 12°31'59"E Temoerature 244.°C
. Lattude:  55°4%' 01"N Humidity 287.%
Atinde: 443 m Ranaums 008
Intemal Temo. 249.°C
¥ Recording | |[Enable local InputiOutput | [sianr amiees s 150V
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7843-A ENM Software - Introduction

Noise management software basically consists of three major
software components (visible for the user)

ENM software
Browsing/- GIS
Set
S report functionality

Setup NMTs  Retrieve data Display maps,
and system from database &

generate reports location of NMTs
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/843-A ENM Software - Setup

An important part of any environmental noise monitoring and

management SW is the setup and configuration of the overall

system and acquisition devices.

Workflow

The setup display
IS using a tree
structure ‘guiding’
the workflow in
the setup process.

V

&i| Environmental Noise Management
File Tools Help

ENM4 Intro | | Set-up | | Data Browser | | Geografic | | Tools || Containervisualizer
Location index 2
Mame Location at Briiel Kjer, Nanm
Analyzer type 4441
=@ - Selected NMT Type: 3597C
= ‘ Locations

@ [2] Location at Bridel & Kjzer, Masum
@ [1] Location at the Tawnhall
@ [3] Skodsborgve 12, Virum

+ MNMT Pools
¥ MNMT Setup
Dowrnload Schedule

Available MMT Types:

3B37E
Other Types

EEX
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7/843-A ENM Software - Browsing

The noise data measured in the Noise Monitoring Terminals are
stored automatically in the database for later processing, analysis,
report generation etc.

Retrieval of the noise data stored in the database is the most
Important task in e.g. validation, post-processing, report generation
etc. — therefore high focus has been put into development of the
data browsing functionality. The development has been using the
following set of requirements:

User friendly

Easy to setup search criteria

Possible to personalize display and workflow
Graphical display of data
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Data browser

Search criteria
User defined criteria
for data retrieval

Tree structure
Standard and user
defined data views

Tabular result
The extracted data

Graphical result
Graphical display
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Noise Level Comparison

il Brijel & Kjeer - PULSE LabShop Yersion 9.0 - ENM4.pls STES
File Edit View Setup Erowser RealTime Tools - Window Help
DFH i ERESRE T 8|3 [t 4]+t v M@
. . M View.BrowserConfig I (=]
The g ra.p h ICaI VI eWer [e003 Jnoa [en0s [1+ [is [os |3 I
. T !
accepts multiple
h . d Il ViewBrowser =1l
searches In order to T ‘ Cursor values
20-04-2005 00:00:00°% 12 % 1 £ Kour Leq, NMT12 (Real) | X 12
m ake IO n g te rm e 5_0; 21-04-2005 00:00:00% 12 4 4 - Higur Leq, NMT12 (Real) Y 60,2 dB/20pPa
comparisons. ‘
60
57.54
554
Add
Graph
Clear
Graph
Normal
Size
1 o 4 il 12 16 20
For Help, press F1 ==

23 www.bksv.com Brl'.'lel & Kj&r 2



Generate a noise report

Select data

& Environmental Noise Management

9=ES)

Flle Tools Help
ENM4 Intro | | Set-up ‘Da’ra Erowser ‘Geograﬁc Tools
=I- Periodic: Reports 2002004 |2005 16 1-7 147 15-7
5 Standard Filter Save Clear Get e |
=I- One Hour L o
WMT bt Search Critenia Condition Walue
Tirnes tart TireStart >= 13-07-2005 00:00:00
PeriodelDE.eyp I b
Activity
Leqg
Save Setup Ewport to Excel Generate Report
OverRange !
LewvelMean
LewvelMin
+- UserFilter
+- BasicReports
+- Setup
+- CityReparts f - =
Add Graph Clear Graph Max. Size
0.8+
0.6
0.4+
0.24
u] T T T T T T T T T 1
u] 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
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Generate a noise report

& Environmental Noise Management

File Tools Help

ENt4 Intro ‘ Set-up ‘ ‘ Data Browser | | Geografic | | Tools
2007 20044 2005 1£ 17 14-7 15-7
Save Clear Get
Search Criteria Condition W alue
TimeStart = 13-07-2005 00:00:00

Save Setup Esport to Excel Generate Report
TimeStart Legh LegC
v 13-07- an AN} 509916 0 50,9916
| -07-2005 16:00:00 48, 79366 0 45, 79366
Generate the 13-07-2005 17:00:00 4281724 0 4281724
13-07-2005 18:00:00 0 3398218
report 1072005 19000 I ] 0
13-07-2005 20:00:00 0 36,22249
- 13-07-2005 21:00:00 3594712 u] 35,9472
13-07-2005 22:00:00 35,72587 u] 35,72587
13-07-2005 23:00:00 3622323 u] 3622323
14-07-20085 00:00:00 3578447 0 3578447
14-07-2005 07:00:00 35,94555 0 3594555
14-07-2005 02:00:00 360193 0 36,0193
14.07-2005 03:00:00 36,0348 0 36,0348
14-07-2005 04:00:00 3608707 0 3608707 | =
14.07-2005 05:00:00 3E.01561 0 36.01561
14-07-2005 0&:00:00 3E.02593 0 36,0259 |+
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Generate a noise report

B Report Generator

Generatar l Explarer Optiong zl
Select the report OME HOUR REPORT - TEMPLATE 2
Template Explarer
- r] One Hour Report
G OreHourT 1. dot
\ !] OneHawrT 1 htm LT [NMTHNurnb
FJ OrneHowT 2. dat Sitad at [MMTHarne
r] OreHowT 2. htm Active [Active]
W OreHourfabes: i [StartTime.
- ’ -| List of Ore Hi Generating Status
+ 1@ Graph Loading template. ..
[ [Activity]
Choose the file format I\ \ [TotalLzq]
Evert Leq [Eventleq]
Badiground Leg [BacklLeg]
Report File Format Mean Walue [MeanlLavel]
|W|:|r|:| Document [*.doc] j Standard Deviation [Deviation] -
imi Level MinLewvel 4
Repart File Mame T =2ve [MinL=vel]
Crverload [Zwerload] @
|TempFiepu:urt.u:lu:u:
Cverrange [Cverrange] ¥
=|=[=]=]] | b
, _h" Data lnaded and ready. Generate | Cloge
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Generate a noise report

N | TempReport.doc - Microsoft Word E@@
Rep 0 rt I n M S WO rd O r File Edit “ew Insert Format Tools Table Window Help H
|n HTML format [ = =& & 6| B % T 9 0% - @ 2| Mormal (web) - Verdana 10~ E=E A7

ﬁ a Favaorites = | Go » | ] | CriNMSourcelApplications\ENM4iPublishiRelease\Program FilesiB »

N\ =

bNE HOUR RERPORT - TEMPLATE 2 [TodayDateTirme]
MMT iz
Sited at Locationil
Auctive True
. . 20-04-2005
Period time 0o:00:00
Activity 100 =
Y
Total Leq 53 =l
Evernt Leq u T
Pedimiei i 1 am ket
=[a[m2]4 N
Page 1 Sec 1 11 At 3,lcm bn 1 Cal 1 English (U1K
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Geographical Information System

The GIS (Geographical Information System) functionality is important
iIn any modern monitoring system. ENM is build using ArcGIS
Engine from ESRI making the GIS functionality an integrated part of
the SW.

Envirnnmestal Holse Management

e tew
W,

Layer information
and configuration

Main view — active
layers visible

Overview map —
active layers can
be configured

xS E
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GIS with calculated noise map layer and NMTs

1- Calculated noise map from Predictor/Lima can be integrated as an
additional layer

2- NMT layer can also be displayed

NMT Layer |\ | |
Noise contour layer I\

.......

e
"Ei_-.':- 3 .E.'_r I.ll. \J.'
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ENM Concept

Interaction between measurements and calculation:

The data stored in the ENM system can be exported to 7810 Predictor
and 7812 Lima for calculation and calibration of noise maps using
Reverse Engineering method.

Database Search _
(Period, Position Table (XML) Calculation SW

XML format: SHP
dB, X, VY, Z Contour or
Points
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