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HD 2010UC
INTEGRATING SOUND LEVEL METER

HD2010UC is an integrating portable sound level meter performing statistical
analysis. The instrument has been designed combining maximum low cost
and simplicity of use. Attention has been paid to the possibility of adjusting the
instrument and adding options at any time to the HD2010UC so to extend its
applications. The user can upgrade the firmware directly by means of the Noise
Studio programme supplied with the instrument. HD2010UC is equipped with
a backlit graphic display.

Technical regulations:
e Class 1 or 2 sound level meter according to IEC 61672-1 dated 2002 (Type
Approval Certificate I.N.RL.M. n. 07-0124-02), IEC 60651 and IEC 60804.

Applications:

e Assessment of the environmental noise level,

e Optional “advanced data logging”,

e Optional capture and analysis of sound events,

e Statistical analysis with the calculation of 3 percentile level and optional full
statistical analysis,

¢ Noise monitoring (“Advanced data logger” option required)

e |dentification of impulsive noises,

e Measurements in workplaces,

e Selection of personal protective equipment (SNR and HML methods),
e Production quality control,

e Measurement of machine noise, sound power measurements.

With HD2010UC sound level meter it is possible to measure the sound pressure
level by programming 3 parameters with the possibility of freely selecting the
frequency weightings and the time constants. It is possible to measure param-
eters such as Leq, SEL, maximum and minimum sound levels with integration
times from 1 second to 99 hours. If an undesired sound event produces an over-
load indication, or simply alters the result of integration, it is always possible to
exclude it by using the versatile Back-Erase function.
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The measured sound levels can be recorded in the large non-volatile memory
in order to be transferred to a PC using the supplied Noise Studio software
package.

As a statistical analyzer (option HD2010.02 “advanced data-logger” compul-
sory) the HD2010UC samples the sound signal 8 times per second with A-fre-
quency weighting and FAST time constant, and analyzes it statistically in 0.5 dB
classes. It is possible to display up to 3 percentile levels between L1 and Lgg. By
using “Advanced Data Logger” it is possible to choose whether sampling Lgp,
Leq or Lpk with A, C or Z weightings (only C and Z for Lpk).

For further analysis, the LINE un-weighted output allows recording the sound
sample either on tape or directly on a PC equipped with a data acquisition card.

The high speed of the USB interface combined with the flexibility of the RS232
interface allows fast data transfers from the sound level meter to the PC mass
storage, but can also control a modem or printer. For example, in case of long
term measurements, it's possible to activate the “Monitor” function. This func-
tion allows to send the displayed data to a PC via the RS232 serial interface, to
be directly stored on the PC mass storage.

The sound level meter can be completely controlled by a PC through the multi-
standard serial interface (RS232 and USB) by using a special communication
protocol. Through the RS232 interface, the sound level meter can also be con-
nected to a PC via modem.

The calibration can be performed either by using the acoustic calibrator (class
1 or class 2 according to the sound level meter version) or the built-in reference
generator. The electric calibration uses a special preamplifier and checks the
sensitivity of the measuring channel, microphone included. A protected area in
the non-volatile memory, reserved to factory calibrations, is used as a reference
for the user’s calibrations, so to allow keeping instrument drifts under control
and to prevent the instrument from losing of calibrations.

The control of the complete sound level meter functionality can be made directly
by the user, on site, thanks to a diagnostic programme.

The HD2010UC sound level meter can perform measurements according to the
law with respect to workers’ protection from exposure to noise (D.Lgs.n.81/2008,
UNI 9432/2011, IS0 9612/2011). The selection of the personal protective equip-
ment (PPE) can be carried out through comparison of the A and C weighted equiv-
alent sound pressure levels that can be measured simultaneously (SNR method).




The class 1 HD2010UC sound level meter with the “Advanced Data Logger”
option is suitable for performing noise monitoring and acoustic mapping and,
also assessments of the acoustic climate with capture and analysis of sound
events function. When measuring traffic noise in the proximity of airports, rail-
ways and roads, the sound level meter can be used as a multi-parameter sound
recorder, combining statistical analyzer features. Remote electrical calibrations
and diagnostic tests can be executed by using its remote control capabilities.

Inputs and outputs

DC output: A-weighed sound level with FAST time constant, updated 8 times per
second (@ 2.5mm jack).

Un-weighted LINE output (@ 3.5mm jack).

RS232C standard serial port according to EIA/TIA574. Baud Rate from 300 to
115200 bauds.

USB 1.1 serial port.

9+12Vdc External power supply (@ 5.5mm jack).

Options and accessories:

HD2010MG card reader ( “Advanced Data Logger” option required)

It allows interfacing SD memory cards to the sound level meter.

This device is connected to the sound level meter by means of a serial interface
which supplies the necessary power supply as well. Further to the remarkable
recording capacity, the interface allows to quickly download data stored in the
internal memory of the sound level meter. It is possible to connect cards with up
to 2GB capacity. 2GB memory card is supplied.

Option HD2010.02 “Advanced Data Logger”

It displays and records the A-weighted sound pressure level profile with FAST
time constant, sampled 8 times per second. It stores the profiles of 3 program-
mable parameters, sampled twice per second. It is possible to store 3 program-
mable parameters at intervals from 1 second up to 1 hour for sound level moni-
toring. By this recording mode it is possible to store 3 parameters by intervals
of 1 minute for over 80 days by using the supplied memory (4MB expandable to
8MB with option HD2010.00).“Advanced Data Logger” option transforms the HD
2010UC sound level meter into a sound level recorder suitable for recording the
profile of 4 parameters for over 23 hours. Impulsive events can be easily identi-
fied thanks to the possibility of analysing simultaneously sound level profiles
with FAST, SLOW and IMPULSE time constants.

During noise assessment in airport, railways or roads environments, the sound
level meter can be used as multi parameters sound events recorder, or the
possibility for recording simultaneously the profile with FAST time constant level
and sound exposure level SEL.

This option integrates the sound level analyser functions, with the following

additional features

e Statistical analysis available in graphic form both as probability distribution
and as cumulative distribution.

e Gapture of sound events with trigger activated using a threshold level and
filter length.

e REPORTS function which allows to log 5 additional overall parameters with
logging interval from 1 s to 1 hour and complete statistical analysis.

e Record of the event parameters with the possibility of setting the maximum
time resolution for the record of events and a lower resolution for the ground
recording.

e Possibility to store markers .

o Timer for delayed start of acquisition.

Option HD 2010.0R “Heated preamplifier”:

replacement of the standard preamplifier HD2010PNE2 with the heated ver-
sion HD2010PNE2W. The heated preamplifier can be combined with the outdoor
microphone protection HDWME and is equipped with CTC device for electrical
calibration and 5m integrated extension cable (10m on request).

Post-processing software:
Noise Studio
The Noise Studio software allows interfacing HD2010UC to the PC in a simple
and intuitive way. Main functions are:
Transfer of stored data from the sound level meter to the PC memory.
Visualization of the acquired data in a graphic and tabular form.
Export to Excel and PDF format.
Printing of graphs and data tables.
Control of acquisition from a PC.
Sound level meter configuration via PC. User configurations management and
storage.
Sound level meter firmware update.
It results easier to create reports starting from the sound level meter's meas-
urements due to the handy function which allows to copy and paste graphs or
tables to other applications and to create PDF files.

Moreover Noise Studio is a post processing software able to perform different
types of processings, studied for specific applications assembled in software
modules to be enabled with licence. Demo versions of the software modules
are provided.

Noise Studio NS1: ‘Workers protection’ module (to be activated by license)
This application module analyses noise and vibrations in the workplace accord-
ing to the European directives 2003/10/EC, 2002/44/EC, UNI 9432/2011 and
ISO 9612/2011. Sound level measurements and vibration measurements in
workplaces are organized in a project where they can be handled and ana-
lysed according to standards requirements. The company information, the list of
workers and the noise or vibration sources are organized in a database. In addi-
tion to calculating the noise exposure of workers the program allows to evalu-
ate the effectiveness of personal protective equipment (PPE) using the SNR,
HML and OBM methods (the method applied depends on the presence or not
of octave band spectrum on the sound level meter performances). According to
UNI 9432/2011, the program also calculates the impulsiveness index of a noise
source. The software creates complete reports both for individual worker and
synthetic including the company exposition summary. Reports can be exported
or printed directly.
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Noise Studio: NS1 “Workers Protection” module; PPE effectiveness analysis.

Noise Studio NS2A: ‘Acoustic Pollution’ module (to be activated by license)
This application module analyzes sound level profiles for the assessment of the
noise climate, airports noise, road traffic noise and railway noise according to
2002/49/CE Directive.

The noise climate analysis is made on a daily, weekly and annual basis with
resolutions up to 1 minute.

Noise profiles detected outdoor, are analyzed in order to search for annoying
sources characterized by a sequence of events such as railways and airports.
The analysis is performed on a daily basis with a resolution equal to 1/8 of
a second and with automated detection and analysis of sound events. This
module works on time histories acquired with option “Advanced Data
Logger” installed on the sound level meter.
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Noise Studio: NS2A “Acoustic Pollution” module; railway traffic noise, 24h analysis
with automatic identification of train transits.
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Noise Studio NS4: ‘Monitor’ module (to be activated by license)

This software module allows to control the sound level meter with PC in remote

location. The main features are:

- Real time display of acquired data, in graphical and tabular form.

- Possibility to remotely connect to the sound level meter via modem .

- Acquisition of sound level data directly into the mass memory of the PC (moni-
tor function).

- Management of diagnostic and calibration functions.

- Automatic acquisition and monitoring programme.

- Possibility to log synchronized audio along with the sound level meter meas-

urements, by using the easy trigger function.
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Noise Studio: NS4 “Monitor” module; PC based noise acquisition with synchronized
audio recording (for later playback).

ORDERING CODES

HD2010UC kit 1 and kit 2: it includes class 1 sound level meter HD2010UC
(class 2 for HD2010UC kit2), HD2010PNE2 preamplifier, UC52/1 free field
prepolarized microphone (UC52 microphone for HD2010UC kit2), windscreen,
USB (HD2110USB) connection cable (alternatively on request RS232C con-
nection cable). Noise Studio PC software, carrying case and paper instruction
manual. Supplied with ACCREDIA individual calibration Certification, accord-
ing to IEC 61672.

Accessories and options

Option HD2010.00 “Memory module”: 4MB expansion memory. HD2010.02
“Advanced Data Logger” option required.

Option HD2010.02 “Advanced Data Logger”: automatic logging of time his-
tory noise profiles, complete statistical analysis, capture of noise events
using trigger level function, simultaneous data logging of profiles, reports and
events. “Navigator” program to recall from memory, view and analyze stored
data.

Option HD 2010.0R “Heated preamplifier”: replacement of the standard
preamplifier HD2010PNE2 with the heated version HD2010PNE2W. The
heated preamplifier can be combined with the outdoor microphone protection
HDWME and is equipped with CTC device for electrical calibration and 5m
integrated extension cable (10m on request).

HD2020: Class 1 sound calibrator according to IEC60942:2003 ( I.N.RI.M. n.90-
003-01 Type approval Certificate). Features:

e Static pressure compensation from 65kPa to 108kPa,

e Cavity for 2" microphones according to IEC61094,

¢ 1000Hz frequency,

¢ 94dB/114dB noise levels.

The calibrator is provided with ACCREDIA individual calibration Certification.

HD9101: Class 1 sound calibrator according to IEC60942:1988. Features:

e Cavity for 2" microphones according to IEC61094,

¢ 1000Hz frequency,

© 94dB/114dB sound levels.

The calibrator is provided with ACCREDIA individual calibration Certification.

HD9102: Class 2 sound calibrator according to IEC 942:1988. Features:

e Cavity for 2" microphones according to IEC 61094,

¢ 1000Hz frequency,

¢ 94dB/114dB sound levels.

The calibrator is provided with ACCREDIA individual calibration Certification.

HD2010PNE2: Preamplifier for UC52/1 and UC52 microphones, equipped with
CTC device for electrical calibration and driver for cable up to 10 m

HD2010PNE2W: Heated preamplifier for UC52/1 and UC52 microphones, with
5m integrated extension cable (10m on request). The preamplifier can be
combined with the microphone outdoor protection HD WME and is equipped
with CTC device for electrical calibration

HD2110RS: RS232 serial cable for PC connection or connection to HD40.1
printer.
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HD2110USB: serial USB cable for PC connection.

SWD10: Stabilized mains power supply Vin=100-+-230Vac /Vout=12Vdc/1000mA.

CPA/5: 5m microphone extension cable.

CPA/10: 10m microphone extension cable.

VTRAP: Tripod, 1550 mm maximum height.

VTRAP.H4: Tripod with 4 m maximum height. Max. load 10 kg

HD2110/SA: Support to fix the preamplifier to the tripod.

HD40.1: Portable thermal serial printer with 57mm paper rolls equipped with
SWD10 power supply.

BAT40: Replacement battery pack for HD40.1.

RCT: 4 rolls of thermal paper, 57width and 32mm diameter.

HD2010MC: module for data logging and data download to MMC or SD type
memory cards, 2GB SD card included.

HDWME: Outdoor microphone protection with windscreen, rain shield and birds
spike. Can be combined with the HD2010PNE2W preamplifier. Includes: wind-
screen HDSAV3, birds spike HDWMET, rain shield HDWME2, stainless steel
support HDWME3

Software for Windows® operating systems

Noise Studio: Programme for Windows® (32-64bit) supplied with the sound
level meter kit. Instrument configuration, download and graphic display of the
stored data. This programme supports some sound analysis application mod-
ules which can be enabled by licence with the hardware key. The programme
includes demo versions of the modules.

CH20: Hardware key for PC working with Windows® operating system. When
plugged into the USB port, according to licence purchased, it enables the follow-
ing Noise Studio software modules:

NS1: Noise Studio “Workers’ Protection” module activation. Noise and vibra-
tion analysis in the workplaces according to UNI 9432/2011,1S0 9612/2011 and
2003/10/CE and 2002/44/CE European directives.

NS2A: Noise Studio “Acoustic Pollution” module activation. Acoustic climate
analysis and evaluation of road, railway and airport traffic noise (According to
2002/49/CE Directive). Requires HD2010.02 “Advanced data logger” option
NS4: Noise Studio “Monitor” module activation. Real time PC data acquisition.
Synchronized audio recording. Monitor and remote control programming.
Connection by modem.

Ordering codes for spare parts and other accessories

HD2010UC.U1: Upgrade from HD2010UC with “Data Logger” or “Advanced

Data Logger” option to HD2010UC/A. Includes:
e octave bands spectral analysis
e ACCREDIA calibration Certification of the sound level meter and the octave
filter bank.

HDSAV: Windscreen for ¥2” microphones.

HDSAV3: Windscreen for HD WME microphone weather protection.

HDWME1: Bird spike for HD WME microphone weather protection.

HDWME2: Rain shield for HD WME microphone weather protection.

HDWMES3: Stainless steel housing for the preamplifier of HDWME microphone
weather protection, including holder for rain shield HDWME2.

UC52/1: Class 1 free field pre-polarized microphone .

UC52: Class 2 free field pre-polarized microphone.




TECHNICAL SPECIFICATIONS

Standards

Class 1 or 2 X group according to IEC 61672:2002 and class 1 or 2 according to IEC 60651:2001 and IEC 60804:2000
type 1 or 2 according to ANSI S1.4-1983 and S1.43-1997

2" Microphone

UC52 free field, pre-polarized, condenser type .

Dynamic range

30 dBA + 143 dB Peak

Linearity range

80 dB

Acoustic Parameters

Spl, Leg, Legl, SEL, Lepd, Lmax, Lmin, Lpk, Dose, Ln

Frequency Weightings simultaneous A, C, Z (only C and Z for Lpk)
Time Weightings simultaneous FAST, SLOW, IMPULSE
Integration from 1s to 99 hours with erasing function (Back-Erase)

Statistical Analysis

It displays up to 3 percentile levels, from Ly to Lgg

Probability distribution and percentile level calculation from L1 to Lgg (HD2010.02 “Advanced Data Logger” option required)
v'Parameter: Lp, Leq, Lpk Weighted A, C or Z (only C or Z for Lpk)

v'Sampling frequency: 8 samples/second

v Classification: Classes of 0.5 dB

Analysis of Events
(Option HD2010.02: “Advanced
Data Logger”)

v Calculation of 5 freely-programmable event parameters

v Calculation of statistical levels from L1 to Lgg

v'Event identification trigger with programmable threshold and duration filter
v'Manual trigger

Profile Data Logging
(Option HD2010.02: “Advanced
Data Logger”)

Parallel profiles, reports, events acquisition
1 profile with sampling 1/8 s + 3 customizable parameters profiles with 2 samples/second + 5 customizable parameters profiles with 1 s to 1 hour sampling period
(Reports mode) ,

Display

Graphic LCD backlit display 128x64

v'3 parameters in numeric format

v'Profile Larp with 8 samples/second (Option HD2010.02: “Advanced Data Logger”)

v Graph of sound level probability distribution (Option HD2010.02: “Advanced Data Logger”)
v Graph of percentile levels from L to Lgg (Option HD2010.02: “Advanced Data Logger”)

Memory

¥4 MB internal, memory for more than 500 records . If HD2010.02 option installed: 1 profile for 23 hours or over 80 recording days of 3 parameters per minute)
Expandable to 8 MB with option HD2010.00 “Memory module”.
v'External, via the HD2010MC memory card interface, using SD memory cards up to 2 GB.

Input/Output

v'RS232 serial and USB interfaces
v'AC output (LINE)
v'DC output

PC Programs

Noise Studio (provided with the instrument): PC interface for data download, set up and instrument management.

Licensed software modules to be enabled by hardware key.

v'NS1“Workers protection” module. Analysis of noise and vibrations in the workplace according to UNI 9432/2011 and ISO 9612/2011.

v'NS2A “Acoustic pollution” module. Analysis of environmental noise. Analysis of the noise climate and assessment of noise from roads, railways and airports accor-
ding to European Directive on environmental noise. Requires option HD2010.02: “Advanced Data Logger”.

v'NS4 “Monitor” module. PC based real time acquisition. Synchronized audio recording. Remote monitoring and data capture. Remote connection also via Modem.
The program allows programming of measurements and calibrations with timer and performs events audio recording with programmable triggers levels.

Operating conditions

v'Working temperature -10+50°C, 25+-90%RH (without condensation), 65+108kPa. Protection degree: IP64

Power Supply

v 4 alkaline or rechargeable NiMH type AA batteries or external 9+12Vdc 300mA

Dimension and weight

v/ 445x100x50 mm equipped with preamplifier, 740 g (with batteries).
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HD 2010UC/A
INTEGRATING SOUND LEVEL METER - FREQUENCY ANALYZER

HD2010UC/A is a portable integrating sound level meter, with multiparametric
data logging capability. It is suitable for statistical and spectral analyses, the
instrument has been designed by combining maximum flexibility, cost effec-
tiveness and usability. Attention has been paid to the possibility to update the
instrument in order to comply with the standards evolution concerning acous-
tics. In order to adapt to the current and future users needs, it is possible to add
options to the HD2010UC/A so to extend its applications; the user can update
the firmware directly by means of the noise studio software supplied with the
instrument.

Technical regulations:

e (Class 1 or 2 sound level meter according to IEC 61672-1-2002 (Type Approval
Certificate I.N.RI.M. No. 07-0124-02), IEC 60651 and IEC 60804.

e (Class 1 octave and third octave filters according to IEC 61260.

Applications:

e Assessment of the environmental noise level,

¢ Noise monitoring, capture and analysis of sound events,

e Octave and optional third octave bands spectrum analysis from 25 Hz to 12.5
kHz,

e Statistical analysis with the calculation of 3 percentile levels and full statistical
analysis,

e |dentification of impulsive noise,

e Measurements in workplaces,

e Selection of personal protective equipment (SNR, HML and OBM methods),

e Sound insulation and reclamation,

e Production quality control,

e Measurement of machine noise,

e Optional architectural and building acoustics measurements.
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By using the HD2010UC/A, you can log the time profile of 4 simultaneous
parameters freely selecting time or frequency weightings. The possibility to dis-
play, store and even print the multi-parameter analysis of the sound level allows
the sound level meter to work as a sound level logger capable of storing for
more than 23 hours. For sound level monitoring, you can store 3 programmable
parameters and the average spectrum at intervals of 1 second to 1 hour. In this
recording mode, you can store the sound level (3 parameters + spectra) at inter-
vals of 1 minute for over 23 days using the supplied memory (4 MB expandable
to 8 MB). An advanced acquisition mode allows storing report sequences with
dedicated parameters, average spectra and full statistical analysis, as well as
sound level profiles. Moreover, a versatile trigger function can identify the sound
events and record their analysis with 5 dedicated parameters, average spectrum
and statistical analysis.

The spectrum analysis is carried out simultaneously with the profile logging in
real time by octave bands and optionally by third octave bands. The sound level
meter calculates the sound signal spectrum twice a second and can integrate it
linearly for up to 99 hours. The average spectrum is displayed together with an
A, C or Z -weighted wideband level.

As a statistical analyzer, the HD2010UC/A samples the sound signal 8 times per
second with A-weighting and FAST time constant and analyzes it statistically in
0.5 dB classes. Up to 4 percentile levels, selectable between L1 and Lgg, can be
programmed. It can be decided to sample the following: Lrp, Leq and Lpk with A,
C and Z -weightings (only C and Z for Lp)..

Additional functions as advanced sound analyser are available in the basic

version:

e Statistical analysis in graphic form both as probability distribution and as
cumulative distribution

e Trigger functions for sound events capture with threshold level and event
duration filter

¢ Record of measuring REPORTS with programmable intervals from 1 s to
1 hour with a customizable set of 5 parameters, complete statistical analysis
and frequency multi-spectra

e Acquisition of noise events with the possibility to set the maximum temporal
resolution for event recording and a lower resolution for background record-

ing.




e Possibility to record up to 9 different markers
e Timer for programming delayed start of acquisition

For further analyses, the LINE unweighted output allows recording the sound
sample either on tape or directly on a PC equipped with a data acquisition card.

Recordings can be located in memory and visualized on the graphic display using
the “Replay” function, which reproduces the time trend of the sound track. The
high-speed USB interface, combined with the flexible RS232 interface, allows
quick data transfers from the sound level meter to the PC mass storage, as well
as controlling a modem or a printer. For example, should the supplied memory
not be enough, this can be the case of long term monitoring campaign, you can
activate the “Monitor” function. This function allows sending the displayed data
to a PC via the serial interface, to be directly stored on the PC mass storage.
The sound level meter can be completely controlled by a PC through the multi-
standard serial interface (RS232 and USB) by using a special communication
protocol. Through the RS232 interface, the sound level meter can also be con-
nected to a PC via modem.

The calibration can be performed either by using the acoustic calibrator or the
built-in reference generator. The electric calibration uses a special preamplifier
and checks the sensitivity of the measuring channel, microphone included. A
protected area in the non-volatile memory, reserved to factory calibrations, is
used as a reference for the user’s calibrations, so to allow keeping instrument
drifts under control and to prevent the instrument from losing of calibrations.
The control of the complete sound level meter functionality can be made directly
by the user, on site, thanks to a diagnostic programme.

HD2010UC/A sound level meter can perform all the measurements required to
evaluate workers’ noise exposure. The selection of the personal protective
equipment can be carried out through octave band spectrum analysis (0BM
method) or comparison of the A and C-weighted equivalent levels that can be
measured simultaneously (SNR method). If an undesired sound event produces
an overload indication, or simply alters the result of integration, its contribution
can be excluded using the versatile Back-Erase function.

HD2010UC/A sound level meter is suitable for environmental noise, noise
monitoring and acoustic mapping. Using the “Advanced datalogger”, it can also
perform analysis of the acoustic climate with capture and analysis of sound
events. When measuring traffic noise near airports, railways and roads, the
sound level meter can be used as a multi-parameter sound recorder, combining
the statistical and spectrum analyzer features. Remote electrical calibrations
and diagnostic tests can be executed using its remote control capabilities.

HD2010UC/A sound level meter with the “Third Octave” and “Reverberation
Time” options can perform all measurements prescribed by the regulations on
building acoustics evaluation. The sound level meter powerful DSP calcu-
lates 32 spectra/second, and it can measure reverberation times both using
the sound source interruption and impulse response integration. The analysis is
carried out simultaneously by both octave and third octave bands.

Inputs and outputs

DC output corresponding to the A-weighted sound level with FAST time constant,
updated 8 times/s (@ 2.5 mm jack).

LINE unweighted output (@ 3.5 mm jack).

Standard RS232C serial port complying with EIA/TIA574. Baud Rate 300 to
115200 baud.

USB 1.1 serial port.

External power supply 9+-12Vdc (@ 5.5 mm jack).

Options and accessories:

HD2010MC reader

It allows interfacing SD memory cards to the sound level meter.

This device is connected to the sound level meter by means of a serial interface
which supplies the necessary power as well. Further to the remarkable record-
ing capacity, the interface allows to quickly download data stored in the internal
memory of the sound level meter. It is possible to connect cards having up to
2GB capacity. 2GB card is supplied.

Option “Third Octave” cod. HD2010.01

Third octave band spectrum analyzer class 1 according to IEC 61260.

Using the “Third Octave” option you can analyze the spectrum of a sound source
in real time from 25 Hz to 12.5 kHz. The audibility of the different spectrum
components can be evaluated thanks to the equal loudness curves calculation of
Noise Studio, the program supplied with the instrument. The third octave analy-
sis can be also in “multi-spectrum” mode with 1s minimum logging time period,
thanks to the REPORT data-logging mode.

Option “Reverberation Time” cod. HD2010.04

Reverberation time measurement using the sound source interruption technique
and the impulsive source method.

The reverberation time measurement is made simultaneously by octave bands
from 125 Hz to 8 kHz and, optionally, third octave bands from 100 Hz to 10 kHz.
Sampling interval /35 s.

Automatic calculation of reverberation times EDT, T10, T20 and T30 for all bands.
Additional post processing of RT decays can be performed via NS3 Noise Studio
software module available as an option.

Option “Heated preamplifier” cod. HD 2010.0R

Replacement of the standard preamplifier HD2010PNE2 with the heated ver-
sion HD2010PNE2W. The heated preamplifier can be combined with the outdoor
microphone protection HDWME and is equipped with CTC device for electrical
calibration and 5m integrated extension cable (10m on request).

Software:

Noise Studio

The Noise Studio software allows interfacing HD2010UC/A to the PC in a simple
and intuitive way. Main functions are:

e Transfer of stored data from the sound level meter to the PC memory.

e Visualization of the captured data under graphic and tabular form.

e Export to Excel and PDF format.

e Printing of graphs and data tables.

e |sophonic curves superposition over third octave charts

e Control of acquisition from a PC.

e Sound level meter setup management.

e Sound level meter firmware update.

It results easy to create documents regarding the sound level meter’s meas-
urements due to the handy function which allows to copy graphs or visualized
tables to other applications and to create PDF files.

Moreover Noise Studio is a post processing software able to perform different
kind of noise and vibration analyses. Different software modules are available
for specific applications; they can be enabled by purchasing the proper licence.
Demo versions of the software modules are provided.

Noise Studio: NS1 ‘Worker protection’ module (to be activated by license)
This application module analyzes noise and vibrations in the workplace
according to the European Directive 2003/10/EC, and technical standards
1S09612/2011 and UNI 9432/2011. Data sound level measurement in work
environment is organized in a project where they can be handled according to
regulatory requirements. In addition to calculating the noise exposure of workers
the software allows to evaluate the effectiveness of protective equipment by the
methods SNR, HML and OBM. According to UNI 9432/2011 and ISO 9612/2011,
the software also calculates the index of impulsiveness of a machine.
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Noise Studio: NS1 “Workers Protection” module; PPE effectiveness analysis.
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Noise Studio: NS2A‘Acoustic Pollution’ module (to be activated by license)
This application module analyzes noise level profiles for the assessment of noise
produced by industrial plants, construction sites, airports, roads, railways and
transport infrastructures.

The analysis is made on a daily, weekly and annual basis with resolutions up to
1 minute according to 2002/49/CE Directive.

The noises profiles are analyzed in order to search for disturbing sources char-
acterized by a sequence of events such as railways and airports (SEL calcula-
tions). The analysis is performed on a daily basis with a resolution of 1/8 s and
with automated search and analysis of sound events.

Some of the functions require option HD2010.01 “Third octaves”.
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Noise Studio: NS2A “Acoustic Pollution” module; railway traffic noise, 24h analysis
with automatic identification of train transits.

Noise Studio: NS5 “Environmental noise” module (to be activated by license)
Detailed analysis of acoustic pollution and environmental noise sources. The
software performs statistical and spectral analyses, manually and automatically
identifies, by means of the trigger function, single and combined sources. Partial
sources levels can be calculated and compared to background noise.

Masking function to exclude one or more sectors of the time history from calcu-
lation. A powerful algorithm allows to detect and report impulsive events and to
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Noise Studio: NS5 “Environmental Noise” module; sound sources analysis with
tonality and impulsiveness evaluation.

identify tonality of noise sources by scanning the multispectral 1/3 oct. acquisi-
tion and comparing results to 1IS0226 isophonic curves. Analysis of tones per-
sistence over time is made as well. Automatic report and comparison with the
limits, both absolute and differential.

Some of the functions require option HD2010.01 “Third octaves”.
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Noise Studio: NS3 ‘Acoustic Insulation’ module (to be activated by license)
This module performs building acoustics calculations for the assessment of
acoustic performances of buildings, according to ISO standard.

The measurements necessary for the analysis of a building are grouped in a
project to simplify their storage and search. Also, technical reports, comments,
graphics, photos, etc. which remain part of the work can be added to the same
measures and, if necessary, may be found easily.

An upgradable database, divided by walls and floors, contains the main charac-
teristics of sound-insulating structures. The data contained in the database can
be graphically and numerically compared with on-site measures.

It’s also possible to calculate:

e Average reverberation time (ISO 3382)

e Reverberation time decays editing

e Acoustic classification according to UNI 11367/2010

e Service equipments noise: continuous and discontinuous systems

e Area of equivalent absorption, coefficient of sound absorption (ISO 354)

e Airborne sound insulation: indices R, R* and Dn7 (ISO 140/Ill and IV)

e [nsulation of facades and facade elements: indices Dom nt and Rq (ISO 140 /V)
e Impact noise insulation: indices Ln, DL, L'y and L'n7 (ISO 140/VI, VIl and VIII)
Most of the calculation require “third octave” and “reverberation time”
options installed on the sound level meter.
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Noise Studio: NS3 “Acoustic Insulation” module; T60 re-calculation and decays edi-
ting.

Noise Studio: NS4 ‘Monitor’ module (to be activated by license)

This software module allows to control the sound level meter with PC in remote

location. The main functions are:

- Real time display of acquired data, in graphical and tabular form.

- Possibility of connection via modem with the sound level meter.

- Acquisition of sound level data directly into the mass memory of the PC (moni-
tor function).

- Management of diagnostic and calibration functions.

- Automatic acquisition and monitoring programme.

- Possibility to log synchronized audio along with the sound level meter meas-
urements, by using the easy trigger function.

] LY TELL ]

— )

Noise Studio: NS4 “Monitor” module; PC based noise acquisition with synchronized
audio recording (for later playback).



ORDERING CODES

HD2010UC/A kit1 and kit2: it includes HD2010UC/A class 1 sound level meter
(class 2 for HD2010UC/A kit2), HD2010PNE2 preamplifier, UC52/1 free field
microphone (UC52 for HD2010UC kit2), windscreen and serial RS232 or USB
connection cable. Noise Studio PC programme. Supplied with individual ACCRE-
DIA calibration Certification, according to IEC 61672. ACCREDIA Certification of
CPB filters according to IEC 61260.

Options and accessories

Option HD2010.00 “Memory module”: 4MB expansion memory.

Option HD2010.01 “Third Octave”: spectral analysis in third octave bands
from 25Hz to 12.5KHz, class 1 according to IEC 61260. ACCREDIA calibra-
tion Certification according to IEC 61260 included.

Option HD2010.04 “Reverberation Time”: reverberation time measurement
by source interruption and integration of impulse response method.

Option HD 2010.0R “Heated preamplifier”:
replacement of the standard preamplifier HD2010PNE2 with the heated ver-
sion HD2010PNE2W. The heated preamplifier can be combined with the out-
door microphone protection HDWME and is equipped with CTC device for
electrical calibration and 5m integrated extension cable (10m on request).

HD2020: Class 1 sound calibrator according to IEC60942:2003 (I.N.RI.M. n.90-
003-01 Certificate of Conformity). Features:

e Static pressure compensation from 65kPa to 108kPa,

e Cavity for 2" microphones according to IEC61094,

¢ 1000Hz frequency,

¢ 94dB/114dB noise levels.

The calibrator is provided with ACCREDIA individual calibration Certification.

HD9101: Class 1 sound calibrator according to IEC60942:1988. Features:

e Cavity for 2" microphones according to IEC61094,

¢ 1000Hz frequency,

¢ 94dB/114dB sound levels.

The calibrator is provided with ACCREDIA individual calibration Certification.

HD9102: Class 2 sound calibrator according to IEC 942:1988. Features:

e Cavity for 2" microphones according to IEC 61094,

¢ 1000Hz frequency,

¢ 94dB/114dB sound levels.

The calibrator is provided with ACCREDIA individual calibration Certification.

HD2010PNE2: Preamplifier for UC52/1 and UC52 microphones, equipped with
CTC device for electrical calibration and driver for cable up to 10 m

HD2010PNE2W: Heated preamplifier for UC52/1 and UC52 microphones, with
5m integrated extension cable (10m on request). The preamplifier can be
combined with the microphone outdoor protection HDWME and is equipped
with CTC device for electrical calibration

HD2110RS: serial RS232 cable for connection to a PC or to HD40.1 printer.

HD2110USB: serial USB cable for connection to a PC

SWD10: stabilized mains power supply with Vin=100-+-230Vac Vout=12Vdc/1000mA
voltage.

CPA/5: 5m microphone extension cable.

CPA/10: 10m microphone extension cable.

VTRAP: tripod, 1550mm maximum height.

VTRAP.H4: Tripod with 4 m maximum height. Max. load 10 kg

HD2110/SA: support to fix preamplifier to tripod.

HD40.1: portable serial thermal printer with 57mm paper tape equipped with
SWD10 stabilizer mains.

BAT40: spare battery pack for HD40.1 printer

RCT: 4 rolls of thermal paper, 57width and 32mm diameter.

HD2010MC: module for data logging and data download to MMC or SD type
memory cards, 2GB SD card included.

HDWME: Outdoor microphone protection with windscreen, rain shield and birds
spike. Can be combined with the HD2010PNE2W preamplifier. Includes: wind-
screen HDSAV3, birds spike HDWMET, rain shield HDWME2, stainless steel
support HDWME3

Software for Windows® operating systems

Noise Studio: software for Windows® (32-64bit) supplied with the sound level
meter kit. It allows sound level meter configuration, download, export and
graphic display of stored data. This software supports acoustic and vibration
post processing application modules, which can be enabled by licence with
protection hardware key. Noise Studio includes demo versions of the applica-
tion modules.

CH20: Hardware key for PC working with Windows® operating system. When
plugged into the USB port, according to licence purchased, it enables the fol-
lowing Noise Studio software modules:

NS1: Noise Studio “Workers’ Protection” module activation . Noise and vibra-
tion analysis in the workplaces according to UNI 9432/2011, I1SO 9612/2011
and 2003/10/CE and 2002/44/CE European directives.

NS2A: Noise Studio “Acoustic Pollution” module activation. Acoustic climate
analysis and evaluation of road, railway and airport traffic noise (according to
2002/49/CE Directive). Some of the functions require HD2010.01 “Third
Octaves” option

NS3: Noise Studio “Acoustic Insulation” module activation. Architectural and
building acoustic according to 1IS0354, 1S0140 and ISO717 series stand-
ards and UNI11367/10. For some calculations sound level meter options
HD2010.01 “Third Octaves” and HD2010.04 “Reverberation Time” are
required.

NS4: Noise Studio “Monitor” module activation. Real time PC data acquisition.
Synchronized audio recording. Monitor and remote control programming.
Connection by modem.

NS5: Noise Studio “Environmental Noise” module. Analysis of acoustic pollu-
tion and environmental noise sources. The software performs statistical and
spectral analyses; automatically identifies noisy events and the pulse and
tonal components of the noise sources. The analyses are performed in com-
pliance with national (D.M. 16/03/1998) and EU legislation regarding noise
pollution.

Noise Studio combined packages:
NSA: “Environment” modules package including:
NS2A: “Acoustic Pollution”
NS5: “Environmental Noise”
NSLA: “Work & Environment” modules package including:
NS1: “Workers Protection”
NS2A: “Acoustic Pollution”
NS5: “Environmental Noise”
NSAE: “Environment & Building” modules package including:
NS2A: “Acoustic Pollution”
NS3: “Acoustic Insulation”
NS5: “Environmental Noise”
NSS: Noise Studio software complete package including:
NS1: “Workers Protection”
NS2A: “Acoustic Pollution”
NS3: “Acoustic Insulation”
NS4: “Monitor”
NS5: “Environmental Noise”

Ordering codes for spare parts and other accessories

HD SAV: Windscreen for ¥2” microphones.

HDSAV3: Windscreen for HDWME weather protections.

HDWME1: Bird spike for HDWME weather protection.

HDWME2: Rain shield for HDWME microphone unit.

HDWMES3: Stainless steel housing for the preamplifier of HDWME weather pro-
tection, with holder for rain shield HDWME2.

UC52/1: Class 1 free field pre-polarized ¥2” microphone .

UC52: Class 2 free field pre-polarized ¥2” microphone.
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TECHNICAL SPECIFICATIONS

Standards

Class 1 or 2 group X according to IEC 61672:2002, and class 1 or 2 according to IEC 60651:2001 and IEC 60804:2000
Class 1 according to IEC 61260:1995

Type 1 or 2 according to ANSI S1.4-1983 and S1.43-1997

Class 1-D, order 3, Extended range according to ANSI S1.11-1986

% inch Microphone

UC52 condenser type, pre-polarized, for free field

Dynamic Range

30 dBA + 143 dB Peak

Linearity range

80 dB

Acoustic Parameters

Spl, Leq, Legl, SEL, Lerd, Lmax, Lmin, Lpk, Dose, Ln

Frequency Weightings Simultaneous A, C, Z (only C and Z for Lpk)
Time Weighting Simultaneous FAST, SLOW, IMPULSE
Integration From 1s to 99 hours with Back-Erase function
Parallel CPB filters in real time complying with class 1 specifications according to IEC61260
. v Octave bands from 32 Hz to 8 kHz
Spectrum Analysis

v Third octave bands from 25 Hz to 12.5 kHz (“Third Octave” option)
Average spectrum (AVR) mode — Multi-spectrum in “REPORT” mode

Statistical Analysis

It displays up to 3 percentile levels, between Ly and Lgg

Probability distribution and percentile level calculation from L1 to Log
v’ Parameter: Lrp, Leq, Lpk A, C or Z -weighted (only C or Z for Lpk)
v" Sampling frequency: 8 samples/second

Classification: Classes of 0.5 dB

Combined data logging

Parallel profiles, reports, events acquisition
v" Record of measuring reports with programmable intervals from 1 s to 1 hour with a customizable set of 5 parameters, complete statistical analysis
and frequency spectra.

Analysis of Events

v Calculation of 5 freely-programmable event parameters

v Average spectrum calculation by octave and third octave bands

v Calculation of statistical levels from Ly to Lgg

v Event identification trigger with programmable threshold and duration filter
v" External and manual trigger

Reverberation Time
(option HD2010.04)

Reverberation time measurement using sound source interruption or impulse response integration
Reverberation time calculation in 1/3 octave requires option HD2010.01 “Third Octave”

Profile Data Logging

1 profile with sampling /8 s and 3 profiles with 2 samples/second, 5 parameters profiles in “Report” mode with minimum sampling interval 1s.

Spectrum Data Logging

Programmable sampling from 1 second to 1 hour (AVR mode). Multi-spectrum data logging in “Report” mode with minimum sampling interval 1s.

Display

Graphic backlit LCD display 128x64

v" 3 parameters in numeric format

v Profile Larp with 8 samples/second

v" Octave band spectrum from 32 Hz to 8 kHz

v Third octave band spectrum from 25 Hz to 12.5 kHz (option “Third Octave” )
v Graph of sound level probability distribution

v Graph of percentile levels from L1 to Lgg

Memory

Internal, equal to 4 MB (4 profiles for 23 hours or over 23 recording days of 3 parameters + spectra per minute) expandable to 8 MB
External, via the HD2010MC memory card interface, using MMC or SD cards up to 2 GB

Input/Output

v RS232 serial and USB interfaces
v/ AC output (LINE)
v" DC output

PC Programs

Noise Studio (supplied with the instrument): PC interface for data download, set up and instrument management.
Licensed software modules to be enabled by hardware key.

v NS1“Workers protection” module. Analysis of noise in the workplace in accordance with ISO 9612/2011 and UNI 9432/2011.

v NS2A“Acoustic pollution” module. Analysis of environmental noise. Analysis of the noise climate and assessment of noise from road, rail and airport
according to the law. Some of the functions need option “Third octaves”.

v NS3“Acoustic Insulation” module. Evaluation of airborne sound insulation, impact noise and sound absorption; buildings insulation classification (UNI
11367). Some of the calculation require option “Third octaves” and option “Reverberation time” installed in the sound level meter. Calculation accor-
ding to IS0140, IS0717 and IS0354.

v NS4 “Monitor” module. Acquisition in real time on PC. Synchronized audio recording. Remote monitoring and data capture. Connection via Modem.

v NS5”Environmental Noise” module: environmental noise analysis. Noise sources identification with threshold conditions. Tonality and impulsiveness
evaluation. Some of the functions require "Third octave" option.

Operating conditions

v" Working temperature -10+50°C, 25+-90%RH (not condensing), 65+108kPa. Protection degree: IP64

Power

v 4 alkaline or rechargeable NiMH type AA batteries or external 9+12Vdc 300mA

Dimension and weight

v" 445x100x50 mm equipped with preamplifier, 740 g (with batteries)
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HD 2110L
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HD 2110L
INTEGRATING SOUND LEVEL METER - PORTABLE ANALYZER

The HD2110L is a precision integrating portable sound level meter, with mul-
tiparametric data logging capability, providing both spectral and statistical
analysis. The instrument has been designed in order to offer high-performance
analysis of acoustic phenomena, with particular regard to legislation on environ-
mental noise. Attention has been paid to the possibility to update the instrument
in order to comply with the technical standards evolution. The HD2110L can be
integrated with additional options to extend its application range when required;
the firmware can be updated directly by the user by means of the Noise Studio
program provided with the instrument.

Technical regulations:

e Class 1 sound level meter according to IEC 61672-1,2002 (Type Approval
Certificate L.E.N. No. 37035-01C), IEC 60651 and IEC 60804.

e (lass 1 octave and third octave filters according to IEC 61260

e Microphone in compliance with IEC 61094-4

Features

e real time spectral analysis in octave bands from 16Hz up to 16KHz

e real time spectral analysis in third octave bands with a double bank of filters:
from 16Hz up to 20KHz and alternatively from 14Hz up to 18KHz (option
HD2110.01)

e narrow band FFT real time spectral analysis from 7Hz up to 22KHz with vari-
able resolutions from 1.5Hz a 100Hz. Short Leq profile acquisition with 1/32s
period (option HD2110.06)

o statistical analysis with probability distribution calculation in 0.5dB classes;
calculation of all percentiles from L to Lgg.

e parallel storage of all multi-parametric time profiles, reports at program-
mable intervals and reports associated to specific noise events (automati-
cally or manually identified).

o reverberation time measurement with steady noise interruption or with back
integration of impulse response (option HD2110.04)

Applications:

e Noise monitoring with sound event capture and analysis function,

¢ Environmental noise measurement,

e Assessment of noise tones even if they are at a frequency located between
two standard third octave band filters (with shifted bands filters),

e Assessment of audibility of spectral components through real time com-
parison with equal loudness curves (1I50226)

e Evaluation of noise exposition in workplaces, and selection of personal pro-
tective equipment (SNR, HML and OBM methods),

¢ Sound insulation and reclamation

e Production quality control,

e Measurement of machine noise, sound power measurements (sound pres-
sure method)

e Architectural acoustics and building acoustics measurements.

Inputs and outputs

e LINE unweighted input/output (@ 3.5 mm jack).

e DC output: A-weighed sound level with FAST time constant, updated 8 times
per second

TRIGGER input/output (@ 3.5 mm jack).

Standard RS232C serial port in compliance with EIA/TIA574. Baud Rate 300
to 115200 baud.

e USB 1.1 serial port.

External power supply 9+12Vdc (@ 5.5 mm jack).

Functionality description

Acquisition

= Possibility to log time profiles of 6 simultaneous parameters freely selecting
time or frequency weightings.

Possibility to store the multi-parameter sound level analysis for more than 46
hours. Different time recordings can be recalled from internal memory and
displayed and replayed using “Replay” function.

In addition to sound level profiles, it’s possible also to log at programmable
intervals of 1s to 1h, report sequences with dedicated parameters, average
spectra and full statistical analysis. A versatile trigger function allows to iden-
tify sound events and store results with 5 dedicated parameters, average
spectra and statistical analysis.
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Dynamic capacity

= The measurement dynamic range exceeds 110 dB and it is limited in the
lower range only by the instrument intrinsic noise. For example, by setting the
full scale at 140 dB, it's possible, without modifying the gain setting, to carry
out noise measurements in a quiet office with high accuracy and without
overload indications at peak levels up to 143 dB.

= Thanks to its high dynamic range, long integrations can be carried out with a
minimum possibility of under- or over-range indications.

Spectral Analysis

= Real time spectral analysis is carried out in parallel with the logging of 6 time
profiles, both by octave and third octave bands (Option HD2110.01).

= The spectrum of sound signal is calculated twice a second and integrated
linearly for up to 99 hours.

= |t's possible to perform multi-spectrum CPB analyses, even maximum or
minimum, both with linear or exponential time constants (Fast or Slow).

= Spectra are displayed together with an A, C or Z -weighted overall levels. Lin,
A or C weightings are available for spectrum ponderation.

= The third octave band spectral analysis (option HD2110.01) can be carried
out, in addition to standardized bands 16Hz - 20kHz, also with bands shifted
downwards by /6! octave, from 14Hz to 18kHz. This feature is useful to
evaluate tones having a frequency close to filters crossing frequency (two
third octave filters).

= While the third octave band spectrum (option HD2110.01) is displayed, it’s
possible to superimpose in real time the equal loudness curves (1IS0226), for
a fast estimation of spectral components audibility.

Statistical analysis

= As a statistical analyzer, the HD2110L samples the sound signal 8 times per
second and analyses it in 0.5 dB classes.

= 4 percentiles values can be directly displayed on the screen. Additional per-
centiles can be calculated as reports.

= Calculation and direct display of probability distribution and cumulative distri-
bution from L4 to Log

= You can program to sample Lrp, Leq Or Lpk with A, C and Z-weightings (only C
and Z for Lpk).

Analog Input/Output

= For further analysis, the LINE unweighted output allows recording the sound
sample either on tape or directly on a PC equipped with a data acquisition
card.

= Audio tracks recorded with other instruments can also be analyzed using the
Line input.

= DC output: LAFp 1/8s

Calibration

= The calibration can be performed either by using an acoustic calibrator (type
1 according to IEC 60942) or the built-in reference generator.

= The electric calibration uses a special preamplifier and checks the sensitivity
of the measuring channel, microphone included.

= A protected area in the non-volatile memory, reserved to factory calibrations,
is used as a reference for the user’s calibrations, so to allow keeping instru-
ment drifts under control and to prevent the instrument from losing of calibra-
tions.

Diagnostics

= The control of the complete sound level meter functionality can be made
directly by the user, on site, thanks to a diagnostic programme.

= Most of possible damages occurred to the instrument, microphone included,
can be promptly identified thanks to a complete diagnostic program that
includes the frequency response measurement of the whole measuring chain:
microphone, preamplifier and sound level meter.

= The regular execution of diagnostic programs allows making reliable sound
measurements, avoiding any repetition due to a malfunction later discovered.

AV-12

PC connection

= The RS232 and USB interfaces, allow quick data transfers from the sound
level meter to the PC memory. For example, should the internal memory not
be enough, in case of long term recordings, it’s possible to activate the “Moni-
tor” function that allows sending the displayed data to a PC via the serial
interface and storing them directly on the PC mass memory.

= The HD2110L can be completely controlled by a PC through the multi-stand-
ard serial interface (RS232 and USB) by using a dedicated communication
protocol. Through the RS232 interface, the sound level meter can also be
connected to a PC via modem.

= Remote electrical calibrations and diagnostic tests can be executed using its
remote control capabilities.

Reverberation time

= The HD2110L sound level meter with the “Reverberation Time” (option
HD2110.04) can measure the T60 both using the sound source interruption
method or the impulse response integration technique.

= The sound level meter’s powerful DSP calculates 32 spectra/second allow-
ing T60 calculations from 0.375s (according to ISO 3382), and it carries out
simultaneously both octave and optional (option HD2110.01) third octave
bands analysis.

Applications

Environmental noise

= |t's possible to perform sound level monitoring, acoustic mapping and the
assessment of the acoustic climate with capture and analysis of sound
events.

= When measuring airports, railways and roads noise, the sound level meter
can work as a multi-parameter sound level recorder, combining statistical and
spectrum analyzer features.

= |Impulsive events can be easily identified thanks to the ability to analyse the
A-weighted profiles with FAST, SLOW, and IMPULSE time constants. All meas-
urement parameters can be stored for later analysis.

= The identification of tonal noises is also easy as it is possible to display and
record the minimum spectrum with any wideband weightings (Z, C or A) both
by third octave bands (option HD2110.01) with standard nominal frequencies
(16Hz - 20kHz), and with shifted by 1/6! oct. central frequencies (14Hz to
18kHz).

= The tonal component audibility can be evaluated in the field thanks to the
real-time calculation of equal loudness curves (ISO 226) directly on the SLM’s
display or using the Noise Studio software supplied.

Workers protection

= The HD2110L sound level meter can perform the measurements required to
evaluate workers’ noise exposure (European Directive 2003/10/CE). PPE can
be selected through octave band spectral analysis (OBM method) or compar-
ing the A and C-weighted equivalent levels measured simultaneously (SNR
method).

= |f an undesired sound event causes an overload indication, or simply alters
the integration result, its contribution can be excluded using the Back-Erase
function.

= Sources impulsivity can be evaluated using the IMPULSE time constant (Lajeq
descriptor compared to Lagg)

Software for Windows® operating systems:
CH20: Hardware key for PC with Windows® operating systems. Plugged into a
USB port enables PCs to use Noise Studio’s software modules.

Noise Studio

The Noise Studio programme, supplied in the sound level meter kit, allows inter-
facing HD2110L to PC in a simple and intuitive way. It supports the applica-
tion modules to be enabled with licence on the protection dongle. The software
includes demo versions of the application modules. Main functions are:

= Transfer of stored data from the sound level meter to PC memory.

= Display of data in graphic and tabular format.

= Export to Excel and PDF format.

= Printing of graphs and data tables.

= Comparison of third octave bands spectra with ISO 226 noise contours.

= PC based data logging.

= Sound level meter user setup management.

= Sound level meter firmware update.

It results easier creating reports from sound level meter’s measurements,
thanks to the copy and paste function which allows to copy graphs or tables to
external applications and to create PDF files.



Noise Studio NS1: ‘Workers protection’ module (to be activated by license)
This application module analyses noise and vibrations in the workplace accord-
ing to the European directives 2003/10/EC, 2002/44/EC, UNI 9432/2011 and
ISO 9612/2011. Sound level measurements and vibration measurements in
workplaces are organized in a project where they can be handled and ana-
lysed according to standards requirements. The company information, the list of
workers and the noise or vibration sources are organized in a database. In addi-
tion to calculating the noise exposure of workers the program allows to evalu-
ate the effectiveness of personal protective equipment’s (PPE) using the SNR,
HML and OBM methods (the method applied depends on the presence or not of
octave band spectrum on the sound level meter performances). According to
UNI 9432/2011, the program also calculates the impulsiveness index of a noise
source. The software creates complete reports both for individual worker and
synthetic including the company exposition summary. Reports can be exported
or printed directly.
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Noise Studio: NS1 “Workers Protection” module; PPE effectiveness analysis.

Noise Studio NS2A: ‘Acoustic Pollution’ module (to be activated by license)
This application module analyzes sound level profiles for the assessment of the
noise climate, airports noise, road traffic noise and railway noise according to
2002/49/CE Directive.

The noise climate analysis is made on a daily, weekly and annual basis with
resolutions up to 1 minute.

Noise profiles detected outdoor, are analyzed in order to search for annoying
sources characterized by a sequence of events such as railways and airports.
The analysis is performed on a daily basis with a resolution equal to 1/8 of a
second and with automated detection and analysis of sound events.
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Noise Studio: NS2A “Acoustic Pollution” module; railway traffic noise, 24h analysis with
automatic identification of train transits.

Noise Studio: NS3 ‘Acoustic Insulation’ module (to be activated by license)
This module performs building acoustics calculations for the assessment of
acoustic performances of buildings, according to ISO standard. The meas-
urements necessary for the analysis of a building are grouped in a project to
simplify their storage and search. Also, technical reports, comments, graphics,
photos, etc. which remain part of the work can be added to the same measures
and, if necessary, may be found easily.

An upgradable database, divided by walls and floors, contains the main charac-

teristics of sound-insulating structures. The data contained in the database can

be graphically and numerically compared with on-site measures.

It’s possible to calculate:

= Average reverberation time (ISO 3382)

= Reverberation time decays editing

= Acoustic classification according to UNI 11367/2010

Service equipments noise: continuous and discontinuous systems

Area of equivalent absorption, coefficient of sound absorption (ISO 354)

Airborne sound insulation: indices R, R* and Dt (ISO 140/3, 4. 14 and ISO717-1)

Insulation of facades and facade elements: indices Domnt and Rgq (ISO 140/5

and IS0717-1)

= |mpact noise insulation: indices Ly, DL, L'y and L'yt (ISO 140/6, 7 and 8 and
IS0717-2)

Most of the calculation require “third octave” and “reverberation time”

options installed on the sound level meter.
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Noise Studio: NS3 “Acoustic Insulation” module; calculation of airborne sound insulation
and impact noise descriptors.
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Noise Studio: NS3 “Acoustic Insulation” module; ISO717 report.
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Noise Studio: NS4 ‘Monitor’ module (to be activated by license)

This software module allows to control the sound level meter with PC in remote

location. The main functions are:

= PC based real time display of acquired data, in graphical and tabular form.

= Possibility of connection via modem with the sound level meter.

= Acquisition of sound level data directly into the mass memory of the PC (mon-
itor function).

= Management of diagnostic and calibration functions.

= Automatic acquisition and monitoring programme.

= Possibility to log synchronized audio records along with the sound level meas-
urements, using a trigger function.

Noise Studio: NS4 “Monitor” module; PC based noise acquisition with synchronized
audio recording (for later playback).

Noise Studio: NS5 “Environmental noise” module (to be activated by license)
Detailed analysis of acoustic pollution and environmental noise sources. The
software performs statistical and spectral analyses; manually and automatically
identifies, by means of the trigger function, single and combined sources. Partial
sources levels can be calculated and compared to background noise. Masking
and automatic search for pulse and tonal components. Automatic report and
comparison with the limits, both absolute and differential.

Some of the functions require option HD2110.01 “Third octaves”.

Noise Studio: NS5 “Environmental Noise” module; sound sources analysis with
tonality and impulsiveness evaluation.

Options:

Option HD2110.01 “Third Octave”: Third octave band spectrum analyzer
according to class 1, IEC 61260 from 16Hz to 20KHz. Additional 1/3 octave filters
with shifted central frequencies from 14Hz to 18KHz.

The audibility of the different spectrum components can be evaluated thanks
to the equal loudness curves (ISO 226:2003) displayed on the SLM’s screen.
Spectral analysis can be performed in multi-spectrum as well.

Option HD2110.04 “Reverberation Time”: reverberation time measurement
both with steady source interruption and with impulsive noise back integra-
tion method (Shroeder’s) according to 1ISO 3382.

Reverberation time measurement performed in octave bands from 125 Hz to
8 kHz, and third octave bands (option HD2110.01) from 100 Hz to 10 kHz with
sampling interval 132 s.

Automatic calculation of reverberation times EDT, T10, T20 and T30 on all bands,
and decay profile analysis with the possibility to calculate the reverberation time
over a chosen interval.

AV-14

Option HD2110.06 “FFT”: constant bandwidth FFT analysis.

This option adds:

= Leq profile at '32 s intervals.

= Narrow band spectrum analysis (FFT) from 7Hz up to 22KHz with spectral
resolution from 1.5Hz to 100Hz.

HD2110.0P “Polarized microphone”: replacement of the standard MC21E
pre-polarized microphone and HD2110PEL preamplifier with the MC21P or
MC22P microphone polarized at 200V and HD2110PL preamplifier.

HD2110.0R “Heated preamplifier”: replacement of the standard preamplifier
HD2110PEL with the heated version HD2110PEWL. The heated preamplifier is
combinable with the microphone outdoor protection HOWME and is equipped
with CTC device for electrical calibration and 5m integrated extension cable
(other lengths 10, 20, 50 mt on request). This option is available only in con-
junction with MC21E or standard pre-polarized microphones. It’s not com-
patible with option HD2110.0P

Ordering codes and accessories

HD2110L.kit 1: includes, HD2110L sound level meter, MC21E pre-polarized 12"
condenser microphone (alternatively MC21P or MC22P microphone polar-
ized at 200 V) and HDSAV windscreen, HD2110PEL preamplifier (HD2110PL
in combination with the microphone polarized at 200 V MC21P or MC22P),
HD2110USB cable (alternatively, on request, HD2110RS serial cable for
RS232 connection), Noise Studio software and carrying case, individual
ACCREDIA calibration certificate, according to IEC 61672, of the chain consist-
ing of sound level meter, preamplifier and microphone. ACCREDIA calibration
certificate, according to IEC 61260, of the octave filters bank.

HD2110.01 “Third octave”: spectral analysis with double bank of third octave
from 16 Hz to 20 kHz and from 14 Hz to 18 kHz according to IEC61260.
Evaluation of audibility of the spectral components by real-time compari-
son with the isophonic curves ISO 226:2003. ACCREDIA Calibration cer-
tificate according to IEC61260 of the bank from 20 Hz to 20 KHz included.

HD2110.04 “Reverberation time”: reverberation time measurement by source
interruption and integration of impulse response method.

HD2110.06 “FFT”: /32 s Short Leq profile and FFT spectral analysis over the
entire audio range with variable resolution from 1.5 Hz to 100 Hz.

HD2110.0P “Polarized microphone”: replacement of the standard MC21E
pre-polarized microphone and HD2110PEL preamplifier with the MC21P or
MC22P microphone polarized at 200V and HD2110PL preamplifier.

HD2110.0R “Heated preamplifier”: replacement of the standard preamplifier
HD2110PEL with the heated version HD2110PEWL. The heated preampli-
fier is combinable with the microphone outdoor protection HDWME and
is equipped with CTC device for electrical calibration and 5m integrated
extension cable (other lengths on request). This option is available only
in conjunction with MC21E or standard pre-polarized microphones.
It’s not compatible with option HD2110.0P.




HD2020 Sound level calibrator class 1 IEC 60942:2003 with LCD display. Fre-
quency 1000 Hz, levels 94 dB and 114 dB. ACCREDIA individual calibra-
tion certificate included.

HD9101: Sound level calibrator class 1 IEC 942:1988. Frequency 1000 Hz, levels
94 dB and 114 dB. ACCREDIA individual calibration certificate included

HD2010MC Module for data logging and data download to MMC or SD type
memory cards, 2 GB SD card included.

HD2110PEL: Microphone preamplifier for MC21E pre-polarized microphones,
equipped with CTC device for electrical calibration and driver for cable up
to 100 m.

HD2110PL: Microphone preamplifier for MC21P and MC22P microphones polar-
ized at 200V, equipped with CTC device for electrical calibration and driver
for cable up to 100 m.

HD2110PEWL: Heated preamplifier for pre-polarized MC21E microphones, with
5m integrated extension cable (10, 20, 50 mt lengths on request). The pre-
amplifier is combinable with the microphone outdoor protection HDWME
and is equipped with CTC device for electrical calibration and driver for
cable up to 100 m.

MC21E: 2" high stability pre-polarized condenser microphone, suitable for free
field measurements. Compliant with IEC61094-4 WS2F type. Combinable
with HD2110PEL and HD2110PEWL preamplifiers.

MC21P: ¥2” high stability condenser microphone polarized at 200 V, suitable for
free field measurements. Compliant with IEC61094-4 WS2F type. Combinable
only with HD2110PL preamplifier.

MC22E: 2" high stability pre-polarized condenser microphone, suitable for dif-
fuse field measurements. Compliant with [IEC61094-4 WS2D type. Combin-
able with HD2110PEL preamplifiers.

MC22P: 12" high stability condenser microphone polarized at 200 V, suitable
for diffuse field measurements. Compliant with [EC61094-4 WS2D type.
Combinable only with HD2110PL preamplifier.

HDWME: Outdoor protection with windscreen, rain shield and birds spike.
Combinable with the HD2110PEWL preamplifier. Includes: windscreen
HDSAV3, birds spike HDWMET, rain shield HDWME2, stainless steel sup-
port HDWME3

HDSAV: Windscreen for ¥2” microphone.

HDSAV3: Windscreen for HDWME microphone unit.

HDWME1: Bird spike for HDWME microphone unit.

HDWME2: Rain shield for HOWME microphone unit.

HDWME3: Stainless steel housing for the preamplifier of the outdoor micro-
phone unit HDWME.

CPA/5: 5m extension cable.

CPA/10: 10m extension cable.

CPA/20: 20m extension cable.

CPA/50: 50m extension cable.

HD2110 RS: RS232 serial cable for PC connection or connection to HD40.1
printer.

HD2110 USB: serial USB cable for PC connection.

SWD10: Stabilized mains power supply Vin=100+-230Vac /Vout=12Vdc/1000mA.

VTRAP: Tripod, 1550 mm maximum height.

VTRAP.H4: Tripod with 4 m maximum height. Max. load 10 kg.

HD2110/SA: Support to fix the preamplifier to the tripod.

SLM screen Profile screen

Third octave bands spectrum (option FFT narrow band spectrum (option
HD2110.01) HD2110.06)

HD40.1: Portable serial printer with 57mm paper rolls and SWD10 power supply.

CH20: Hardware key for PC working with Windows® operating system. When
plugged into the USB port, according to licence purchased, it enables the
following Noise Studio software modules:

NS1: Noise Studio “Workers’ Protection” module activation . Noise and
vibration analysis in the workplaces according to UNI 9432/2011, ISO
9612/2011; 2003/10/CE and 2002/44/CE European directives.

NS2A: Noise Studio “Acoustic Pollution” module activation. Acoustic climate
analysis and evaluation of road, railway and airport traffic noise (according
to 2002/49/CE Directive). Some of the functions require HD2110.01 “Third
Octaves” option.

NS3: Noise Studio “Acoustic Insulation” module activation. Architectural and
building acoustic according to 1IS0354, 1IS0140 and 1SO717 series stand-
ards and UNI11367/10. For some calculations sound level meter options
HD2110.01 “Third Octaves” and HD2110.04 “Reverberation Time” are
required.

NS4: Noise Studio “Monitor” module activation. Real time PC data acquisition.
Synchronized audio recording. Monitor and remote control programming.
Connection by modem.

NS5: Noise Studio “Environmental Noise” module. Analysis of acoustic pol-
lution and environmental noise sources. The software performs statisti-
cal and spectral analyses; automatically identifies noisy events, impulsive
and tonal components of the noise sources. Some of the functions require
HD2110.01 “Third Octaves” option

Noise Studio combined packages:

NSA “Environment” modules package including: NS2A “Acoustic Pollution”,
NS5 “Environmental Noise”

NSLA “Work & Environment” modules package including: NS1 “Workers
Protection”, NS2A “Acoustic Pollution”, NS5 “Environmental Noise”

NSAE “Environment & Building” modules package including: NS2A “Acoustic
Pollution”, NS3 “Acoustic Insulation”, NS5 “Environmental Noise”

NSS Noise Studio software Complete Package including: NS1 “Workers
Protection”, NS2A “Acoustic Pollution”, NS3 “Acoustic Insulation”, NS4
“Monitor”, NS5 “Environmental Noise”

Octave bands spectrum

Statistical analysis: probability
distribution graph

Statistical analysis: percentile levels
graph

Acoustics - Vibrations
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TECHNICAL SPECIFICATIONS

Standards

Class 1 group X according to IEC 61672:2002 and class 1 according to IEC 60651:2001 and IEC 60804:2000
Class 1 according to IEC 61260:1995

Type 1 according to ANSI S1.4-1983 and §1.43-1997

Class 1-D, order 3, Extended range according to ANSI S1.11-1986

% inch Microphones

v MC21E: 12" pre-polarized (0V) free field condenser microphone. Frequency range 3.15Hz-20KHz. Compliant with [EC61094-4 WS2F type. Compatible with
HD2110PEL and HD2110PEWL preamplifiers.

v MC21P: %", polarized (200V) free field condenser microphone. Frequency range 3.5Hz-20KHz. Compliant with IEC61094-4 WS2F type. Compatible only
with HD2110PL preamplifier.

v MC22E: ¥.” pre-polarized (0V) diffuse field condenser microphone. Frequency range 3.15Hz-12.5KHz. Compliant with IEC61094-4 WS2D type. Compatible
with HD2110PEL preamplifiers.

v MC22P: 2", polarized (200V) diffuse field condenser microphone. Frequency range 3.5Hz-12.5KHz. Compliant with IEC61094-4 WS2D type. Compatible
only with HD2110PL preamplifier.

Dynamic range

23 dBA + 143 dB Peak

Linearity range

110 dB

Acoustic Parameters

Spl, Leq, Lieq SEL, Lerd, Lmax, Lmin, Lpk, D0se, Ln

Frequency Weighting | Simultaneous A, C, Z (only C and Z for Lpk)
Temporal Weighting Simultaneous FAST, SLOW, IMPULSE
Integration From 1s to 99 hours with Back-Erase function
Spectrum Analysis Parallel real time filters complying with IEC61260 class 1 specifications.
v"1/1 octave bands from 16 Hz to 16 kHz
v'1/3 octave bands double digital filters (option HD2110.01) from 16 Hz to 20 kHz and from 14 Hz to 18 KHz (shifted center frequency)
v FFT from 7 Hz to 22 kHz with variable resolutions from 1.5 Hz to 100 Hz (option HD2110.06)
Modes: average spectrum (AVR), multi-spectrum (MLT), maximum (MAX), and minimum (MIN).
Time averaging: Linear, Exponential (Fast or Slow)
Spectral analysis can be A or C weighted or unweighted (LIN)
Audibility Real-time comparison of 1/3 octave spectrum (option HD2110.01) with equal loudness curves (IS0 226:2003)

Statistical Analysis

Probability distribution and percentile level calculation from L1 to Log
v’ Parameters: Lrp, Leq, Lpk, A, C or Z weighted (only C or Z for Lpk)
v Sampling frequency: 8 samples/second

v Classification: 0.5 dB classes

Event Analysis

v Calculation of 5 freely programmable event parameters

v Calculation of octave and third octave (option HD2110.01) band average spectra
v Calculation of statistical levels from L1 to Lgg

v Event identification trigger with programmable threshold and duration filter

v External and manual trigger

Reverberation Time

Reverberation time measurement (option HD2110.04) using sound source interruption or back integration of impulse response

Profile Data Logging

1 user defined parameter profile with programmable sampling from '8 s to 1 hour, 5 profiles at 2 samples/sec, 5 additional user defined parameters from
1s to 1h (Report mode).

Spectrum Data Logging

Programmable sampling from 0.5s to 1 hour (MLT, MAX, or MIN modes) and parallel additional multi-spectrum sampling from 1s to 1h (Report mode)

Display

Backlit graphic display 128x64

v'5 numerical parameters

v Profile of a selectable parameter with sampling time from 1/8 s to 1 hour

v'Octave band spectrum from 16 Hz to 16 kHz

v'Third octave band spectrum from 16 Hz to 20 kHz or 14 Hz to 18 kHz (option HD2110.01)
v Graph of probability distribution in 0.5dB, 1dB or 2dB classes

v Graph of percentile levels from L1 to Lgg

v"Narrow band spectrum analysis (FFT) from 7Hz to 22 kHz (option HD2110.06)

Memory Internal, equal to 8 MB (1 profile for 72 hours or over 46 recording days of 5 parameters + spectra per minute)
External, via the HD2010MC memory card interface, using MMC or SD cards up to 2 GB
Input/Output v RS232 serial and USB interfaces

v AC input and output (LINE)
v' External event identification trigger
v DC output (Fast time constant)

PC Programs

Noise Studio (supplied with the instrument): PC interface for data download, setup and instrument management. Licensed software modules to be

enabled by hardware key.

v NS1“Workers protection” module. Analysis of noise and vibrations in the workplaces according to ISO 9612/2011, UNI 9432/2011 and European Direc-
tives 2003/10/CE and 2002/44/CE.

v NS2A“Acoustic pollution” module. Analysis of environmental noise. Analysis of the noise climate and assessment of noise from road, rail and airport
according to the law. Some of the functions need option “Third octaves”.

v NS3“Acoustic Insulation” module. Evaluation of airborne sound insulation, impact noise and sound absorption; buildings insulation classification (UNI
11367). Some of the calculation require option “Third octaves” and option “Reverberation time” installed in the sound level meter. Calculation according
t0 150140, 1S0717 and 1S0354.

v NS5”Environmental Noise” module: environmental noise analysis. Noise sources identification with threshold conditions. Tonality and impulsiveness
evaluation. Some of the calculations require option "third octaves".

v NS4 “Monitor” module. Acquisition in real time on PC. Synchronized audio recording. Remote monitoring and data capture. Connection via Modem.

Operating conditions

Working temperature -10+50°C, 25+90%RH (without condensation), 65+108kPa. Protection degree: IP64

Power supply

4 alkaline or rechargeable NiMH type AA batteries or external 9+12Vdc 300mA

Dimensions and weight

445x100x50 mm equipped with preamplifier, 740 g (including batteries)
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HD 8701

HD 8701
SOUND LEVEL METER

HD 8701 sound level meter is a portable instrument, easy and quick to use,
suitable for measuring industrial and civil noise levels.

The noise levels can be easily read in dB (A) on the large LCD display which also
shows all the information concerning the mode of operation of the instrument.
One second after switching on and with a resolution of 0.1 dB, the digital
reading gives the continuously updated value of the RMS sound pressure level,
with a type A frequency weighting. The single range from 30 to 130 dB further
simplifies the use of the instrument, as the user does not have to change scale.
Through the keyboard the following operations are possible:

- selecting the time constant S/F

- displaying the maximum value recorded “MAX” and zeroing it “RESET MAX”,
freezing the indication on the display “HOLD”.

MODES OF OPERATION

When pressing ON/OFF key the instrument switches on; by pressing it again, the
instrument switches off.

S/F key allows to select selecting the time constant: Slow (1 second) - Fast
(125 milliseconds) are displayed with “S” or “F”. HOLD key allows holding
the indication on display. By pressing HOLD again, you go back to the normal
operation (continuous updating of reading). The frozen state is indicated on the
display with “HOLD”.

By hold the MAX key, you display the maximum value considered (for periods not
exceeding one minute) automatically by the instrument, by the switching on or
since pressing the RESET MAX. The display also indicates if the battery is low.
The instrument switches off automatically if it is in the measure, after about 3
minutes from ignition. In MAX and HOLD disables automatic shutdown of the
instrument.

Automatic shutdown of the instrument in measuring can be disabled by moving
the jumper in the battery compartment. In order to ensure the accuracy of the

instrument over time, it is advised by the calibration trimmer multi-turn “CAL”
in the probe, after connecting the microphone to the calibrator HD 9102.

TECHNICAL SPECIFICATIONS

- Measuring range: 30 dB (A)...130 dB (A)

- Frequency response: weighted A

- Time constants: S = slow (1 s) and F = Fast (125 ms)

- Resolution: 0.1 dB - Precision: class 2

- Display: 12 mm LCD with indication of operating mode and low battery

- Power supply: 9V batteries

- Autonomy: (continuous duty) 15 hours with zinc-carbon battery, 30 hours with
alkaline battery

- Working temperature: -5...+50°C

- Storage temperature: -20...+70°C

- Dimensions instrument: 80 x 160 x 40 mm

- Weight: 350 gr.

Acoustics - Vibrations
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HD 2020

HD 2020
ACOUSTIC CALIBRATOR

The HD 2020 sound level calibrator is a portable, battery operated sound source, suitable
for sound level meters (portable and laboratory) and acoustic stations. It allows calibrating
2" microphones with mechanical dimensions compliant with IEC 61094-1 (“Measurement
microphones. Part 1: Specifications for laboratory standard microphones”) and IEC 61094-4
(“Measurement microphones. Part 4: Specifications for working standard microphones”). The
calibration pressure levels of 94dB and 114dB can be selected by the keypad. The 1000 Hz
frequency cannot be changed.

If the microphone is absent or not inserted correctly into the calibrator cavity, the sound level
will blink on the display.

To conserve battery life, the instrument is provided with an automatic power off function: if you
leave the instrument on with open cavity, it switches off automatically after 30 seconds. If the
cavity is closed and the microphone is inserted, the instrument switches off 5 minutes after
turning on, provided that you don’t press any key.

The calibrator display shows calibration pressure level, battery life, current date and time.

The clock/calendar allows you to set the number of years and months of validity of the
calibration from the date of adjusting: at the expiration time, an appropriate symbol flashes
on the display.

ACOUSTIC CALIBRATOR

1. ON-OFF key: turns on and off the instrument. When you turn the instrument on, the display
will switch on about three seconds later.

2. SETUP key: allows you to enter and scroll menu. To exit, press it repeatedly until you go
back to the standard screen.

3. Display. When you turn the instrument on, it shows all segments on, and then the sound
pressure level (94 or 114dB) will appear in standard view.

4. Calibrator cavity for conventional %2 inch microphones.

5. 'V key: in standard mode, it selects 94dB and 114dB pressure levels alternately. In menu
mode, it decreases the current value.

6. A Kkey: in standard mode, it selects 94dB and 114dB pressure levels alternately. In menu
mode, it increases the current value.

7. Battery lid.

Advantages of the HD 2020 calibrator are:

¢ The 1000Hz frequency allows calibrating sound level meters with any weighting (LIN, A, B,
...), without applying any correction factor.

o The calibration sound pressure level is independent of atmospheric pressure: you don’t
need to adjust the value according to static pressure over a wide range of values.

o The HD 2020 calibrator can be conveniently used both in laboratory and in the field. The 114
dB sound level allows performing calibrations even in high background noise environments.

o |ts simplicity of use allows the use even by unskilled personnel.

o The presence of the LCD helps you through the steps of setting the calibrator, signal the end
of the span and allows you to check the status of the battery.

DESCRIPTION KEYBOARD AND DISPLAY
The keyboard instrument consists of 4 buttons.
The following describes in detail the functions performed by each.

ON-OFF key

Press the ON/OFF key to turn the instrument on and off.
When instrument is on, all display segments are shown for a few seconds,

HD 2020

...an auto-test including the level of battery charge starts and brings the instrument to the
standard working condition.

HD 2020

Note: between the instant when you press the ON / OFF button and switching the display
pass about three seconds: this time it is necessary to perform the initial self-test.

Auto-off feature

The instrument has the auto-off feature (Auto-Power Off) that turns the meter off after 5
minutes if, in this interval, the microphone is inserted into the cavity of the calibrator and
press any button.

If the cavity is open, indicating the noise level in the display: in these conditions the instrument
will turn off automatically after 30 seconds

The Auto-off feature cannot be excluded.

The SETUP key allows entering and viewing the menu. To exit, press the SETUP key until you
go back to the standard screen, or keep it pressed for more than 2 seconds.

The menu shows:

o Current date and time in the format year, month, day, hour, minute, second.

o Current date and time in the format year, month, day of the last calibration.

o The interval between the calibration date and the expiry date in years and months.



The user can set each of these items by selecting the SETUP button and modifying it with the
arrow keys @9 €. To confirm the setting, press the SETUP.

From the standard display, press SETUP to see the current year:

Use the arrows to increase / decrease the value. With the SETUP button is confirmed and
changes to current month:

HD 2020 HD 2020

HD 2020

>>

Use the arrows to increase / decrease the value. With the SETUP button is confirmed and
passed to the current day:

HD 2020

>>

Use the arrows to increase / decrease the value. With the SETUP button is confirmed and the
current time passes.

HD 2020

>>

Use the arrows to increase / decrease the value. With the SETUP button is confirmed and
passed to the current minutes.

HD 2020

>>

Use the arrows to increase / decrease the value. With the SETUP button is confirmed and
passed to the second current.

HD 2020

>>

Each time you press the arrow keys, the seconds value to zero. With the SETUP button you
confirm and move to the menu section on the calibration with the lighting of the first triangle
to the left and display of calibration (the parameter is not user editable).

HD 2020
na calibration year - first triangle
lj i ( y ge)
v
With the SETUP button switches per month span (the parameter is not user editable).
HD 2020
N 8 calibration month - first triangle)
Ny ( gle)
v

With the SETUP button switches per day span (the parameter is not user editable).

HD 2020
dib
v

With the SETUP button switch setting the date of calibration with the lighting of the second
triangle to the left and display the number of years of calibration. You can type the number of
years and months between the date of calibration, entered by the laboratory conducting the
formal point and the expiry date.

After the interval set, the triangle is flashing to indicate that it is necessary to re-start point
of the calibrator.

(calibration day - first triangle)

HD 2020
yic
v

Use the arrows to increase / decrease the value. With the SETUP button you confirm and pass
the number of months of validity.

(Years of validity - second triangle)

HD 2020
M
n¢c
v

Use the arrows to increase / decrease the value. With the SETUP button you confirm and back
to the default mode of operation.

o A arrow key

Under standard conditions, select either the sound pressure levels of 94dB and 114dB. In the
menu increases the current value.

o V arrow key

Under standard conditions, select either the sound pressure levels of 94dB and 114dB. In the
menu decrements the current value.

(Months of validity - second triangle)

CALIBRATION PROCEDURE

The HD 2020 can calibrate standard %" microphones compliant with IEC 61094-1 and

IEC61094-2. To calibrate the microphone, insert it deep into the cavity. The 0-ring will offer

some resistance.

The calibration can be effected by holding the HD2020 upright as well as by leaning the

instruments on a worktable.

While measuring, you should move neither the microphone nor the calibrator; make sure that

the worktable doesn’t transmit vibrations.

A small misalignment of the microphone and calibrator axes is allowed.

e Before beginning to calibrate, you should make sure that the ambient noise level doesn’t
affect the calibration. After inserting the microphone into the cavity, with the sound level
meter and the calibrator off, switch on the sound level meter and detect the unweighted
ambient sound pressure level. If the measured level is below 78 dB, you can use both
calibration sound levels (94 dB and 114 dB); if the level is between 78 dB and 98 dB you
can use the 114 dB level only, while a sound level above 98 dB means that calibration is not
possible.

o Press the ON/OFF key to switch the instrument on.

o Use the arrow keys to select the sound level: 94 dB or 114 dB.

o |f the value displayed on the display stops flashing within a few seconds, this indicates
improper placement of the microphone.

o Proceed with the calibration of sound level meter, following the procedure indicated on the
instrument manual.

o Apply the correction to the pressure level generated in the type of microphone (see the
following chapter).

o At the end, turn the sound level meter and calibrator off and remove the microphone from
the cavity.

With the HD 2020 calibrator can calibrate any type of SLM is provided with a microphone or

laboratory sample of work from ¥2” in conformity with the standards described in IEC 61094-

01 and IEC 61094-4.

Corrections for the type of microphone

The HD2020 calibrator generates a sound pressure level equal to 94 dB (or 114 dB) reported
in 20pPa. The normal working microphones %2”, used on sound level meters are engineered
to have a flat frequency response in terms of free field or diffuse field is respectively in a field
of progressive plane waves with propagation direction coincides with the axis of microphone
and in a field of sound waves from all directions. These propagation conditions are different
from those experienced in the cavity of the sound calibrator. Free field reflections caused by
the presence of the microphone alter the sound level by increasing the effective sensitivity of
the capsule at high frequencies. The microphones are optimized for free-field measurements
exploit this phenomenon to obtain a flat frequency response up to very high frequencies.
In these microphones increase in noise level at 1 kHz is approximately 0.05 dB + 0:20 dB.
When you calibrate a microphone for free field should therefore reflect this difference in sound
level meter by setting a noise level less than 0.1 dB and 0.2 dB compared to the nominal
calibrator. The microphones are optimized for diffuse field measurements do not need instead
of corrections when calibrated cavity closed at 1 kHz.
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REPORTING FOR LOW BATTERY AND BATTERY REPLACEMENT

The calibrator HD 2020 is equipped with two batteries: a user-replaceable 9V alkaline battery

and lithium. This serves to keep the clock and calendar function even if the external battery: its

replacement should be done at an authorized by Delta Ohm.

The charge level of the 9V battery is continuously monitored:

o | the battery is fully charged, its symbol is off;

e |f the battery is partially charged, its symbol blinks: please replace the battery as soon as

possible;

o |f the charge is insufficient to ensure normal operation of the instrument, the symbol
remains constantly lit. When the battery is discharged, the calibrator is turned off within
approximately 10 seconds.

To replace the 9V battery, turn off the power and open the door at the bottom of the instrument.

Replace the battery. Close the door. The date, time interval expires calibration will be saved

if the battery is fully charged. The average duration of the battery depends on the presence

or absence of the external, if the external battery is present; the average life of battery is
approximately 5 years.

Warning on use of batteries

e |[fthe battery is low, replace it as soon as possible.

o Make sure that there is no loss of liquid.

o Use good quality sealed batteries (alkaline if possible).

CONSTRUCTION AND OPERATION
Mechanical construction
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Fig. 3 Mechanical construction of the calibrator (section).

InFig 3 is the schematic structure of the calibrator HD 2020 (in section). On the right side of the
container is the battery compartment. Above and below the battery compartment are printed
circuit boards and electronics. The upper one is reserved for the display and keyboard. At left is
the electro-acoustic transduction system consists of a large volume cavity with piezoceramic
generator and sensor feedback. The system emits a signal through the microphone located
% “. A capillary hole outward balances the static pressure chamber protects the microphones
from excessive pressure caused by the advertiser.

Electronic control
In Fig 4 shows the block diagram of the calibrator.

Oscillator

Reference
Micropocessor l l [ 1

Keypad

Fig 4 Block diagram of electronics.

The main part of electronics is an oscillator with high stability and low distortion plus an
RMS converter, the automatic gain control (AGC), the driver for the ceramic resonator and
electronics packaging of the signal provided by sensor feedback . The RMS level of the signal
provided by the sensor is compared with the reference level set at the factory, the difference
corrected by the automatic gain control, the amplitude of the signal generated by the oscillator
and then the acoustic signal generated by the piezoelectric transducer. The signal from the
sensor has minimal variation with temperature and static pressure, the frequency of the signal
provided by the oscillator is stable in relation to environmental parameters.

INSTRUMENT STORAGE

Storage conditions of the instrument:

e Temperature: -25 ... +55 ° C.

 Humidity: less than 90% RH non-condensing.
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Do not store where:
The humidity is high.
The instrument is exposed to direct sun radiation.
The instrument is exposed to a source of high temperature.
There are strong vibrations.
There is pressure, salt and / or corrosive gas.

The instrument body is ABS plastic: do not use incompatible solvents for clearing.

NOTES ON THE OPERATION AND OPERATIONAL SAFETY

Authorized use

Observe the specifications given in chapter “SPECIFICATIONS”. It only authorizes the use
and operation in accordance with the instructions in this operating manual. Any other use is
considered unauthorized.

General Safety Instructions

This instrument was manufactured and tested according to EN 61010-1 safety standards
relating to electronic measuring instruments and left the factory in perfect condition safety
techniques. The smooth functioning and operational safety of the instrument can only be
guaranteed if you look all normal security measures as well as those specifications described
in this manual. The smooth functioning and operational safety of the instrument can be
guaranteed only under conditions specified in “Technical Specifications”.

Do not use or store the instrument in the manner and / or where are present:
e Rapid changes in temperature that may cause condensation.

o Corrosive or flammable.

o Direct vibration or shock to the instrument.

o High intensity electromagnetic fields, static electricity.

If the instrument is transported from a cold to a warm place, condensation may cause it
to function. In this case we expect that the temperature of the instrument to reach room
temperature before putting it back on.

User requirements

The user of the instrument must ensure that compliance with the following rules and guidelines
concerning the treatment of hazardous materials:

o EC directives on occupational safety

o National laws and safety at work
e Accident prevention regulations

TECHNICAL SPECIFICATIONS

The calibrator HD 2020 falls in the characteristics of class 1 according to IEC 60942-2003
and meets the requirements of the ANSI $1.40-1984.

Coupling cavity:

Frequency:
Frequency tolerance:
Sound pressure level:

Reference conditions:
Stabilization time:

Total distortion:

Ambient condition influence

- Temperature and humidity influence:

- Static pressure influence:
Stability levels

- Short-term stability:

- Stability after 1 year, normal use:
Operating conditions

- Working temperature:

- Relative humidity:

Storage temperature:

Microphone equivalent volume:
Power supply:

9V battery autonomy:

Automatic power off:

Display

Watch/date-indicator:

Case material:

Dimensions:

Weight:

IP Protection degree

Effects of electromagnetic fields:

ORDERING CODES

for standard 1/2” microphones (12.7 +0.03 mm)
according to IEC 61094-1 and IEC 61094-4

1000 Hz

1% in the range -10...+50°C and 10%...90%RH
94.0 dB and 114.0 dB +0.2 dB at 1 kHz (referred to
101.3 kPa, 23°C +3°C and 65%R.H.)

20°C, 50% RH, 101.3kPa, 10 mm3 cartridge volume
10s

<1%

< 03 dB in the range -10°C..50°C and
10%...90%RH
< 0.1 dB in the range 65 kPa ... 108 kPa

+0.03 dB
+0.1dB

-10 ... +50°C

<90% R.H.

-25...+70°C

50 250 mm3

9V alkaline battery IEC type 6LR61. 9V rechargeable
batteries are also allowed.

48-hour continuous functioning with good quality
alkaline batteries.

5 minutes - it cannot be disabled

312 LCD, battery symbol

internal with 3V lithium buffer battery

ABS

53x43x83mm

160g.

IP64

<0.3dB

HD2020: The kit consists of: HD2020 calibrator, 1x 9V alkaline battery, instruction manual.
ACCREDIA individual calibration certification included.



HD 9101
HD 9102

HD 9101 AND HD 9102
SOUND LEVEL METERS CALIBRATORS

APPLICATION FIELD

The generator noise level HD9101, HD9102 is a portable, battery-powered sound source,
suitable for calibration of sound level meters (portable and laboratory) and acoustic
measuring stations. And ‘possible to calibrate directly microphones 1/ 2 “of mechanical
dimensions conform to the requirements of IEC 61094-1 (“Measurement Microphones,
Part 1: Specifications for Laboratory Standard Microphones”) and IEC 61094-4
(“Measurement Microphones. Part 4: Specifications for working Standard Microphones)

ADVANTAGES OF CALIBRATORS HD 9101 / HD 9102 ARE:

- With the frequency of the sound signal at 1000Hz can perform calibration of sound
level meters with any frequency weighting (LIN, A, B, ...), without introducing
correction factors.

- The sound pressure level generated is independent of atmospheric pressure is
therefore not necessary to correct the value function of atmospheric pressure.

- The calibrator HD9101, HD9102 can be conveniently used in both laboratory and field.

- Ease of use allows the use even by unskilled personnel.

TECHNICAL SPECIFICATIONS

The calibrator HD9101 satisfies Class 1 specifications according to the standard IEC

60942-1988 and complies with the requirements of the standard ANSI $1.40-1984.

The calibrator HD9102 satisfies Class 2 specifications according to the standard IEC

60942-1988 and complies with the requirements of the standard ANSI $1.40-1984.

- Diameter of microphones that may be calibrated:
23.77 £0.05mm 1"
12.7 +0.03 mm %2” (with %2” adapter mod. 9101040) standard according to IEC 61094-
1 and IEC 61094-4

- Stabilization time: 60 sec

- Frequency HD 9101: 1000Hz + 2%

- Frequency HD 9102: 1000Hz + 4%

- Sound pressure level HD 9101: 94db/114dB + 0.3dB

- Sound pressure level HD 9102: 94db/114dB + 0.5dB (ref.101.3kPa, 23°C +3°C and
65% RH)

- Total distortion: <0.5%

- Static pressure influence (Ref. to 101.3kPa): +0.1 dB between 90 kPa and 108kP
+0.3 dB between 65 kPa and 108kP

- Temperature influence: +0.05 dB between 5°C and 35°C
+0.2 dB between -10°C and 50°C

- Relative humidity influence (ref. to 50%R.H.) +0.1dB between 10% RH and 90% RH
Free from condensation

- Stability (one year, standard use): + 0.1 dB

- Working temperature: -10°C + +50°C

- Storage temperature: -25°C + +55°C

- Relative humidity: <90% RH

- Equivalent volume of the calibration room (+23°C): 10 cm3

- Power supply: 9V alkaline battery IEC type 6F22

- Battery life: about 15 hours with an alkaline battery

- Housing made of: NORYL NE110 resin

- Dimensions: 60x140 mm, H=46 mm

- Weight: 400 gr.

ORDERING CODES

HD9101: class 1 calibrator according to IEC60942:1988. Frequency 1000 Hz, sound level
94dB/114dB. ACCREDIA individual calibration certification included.

HD9102: class 2 calibrator according to IEC60942:1988 Frequency 1000 Hz, sound level
94dB/114dB. ACCREDIA individual calibration certification included.

ACCESSORIES:

- Adapter for 1/2” model 9101040
- 9V alkaline battery IEC 6LF22

- Instructions manual
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HD WME
MICROPHONE OUTDOOR PROTECTION

Applications
e Stationary and mobile noise control
e Long-term outdoor measurements

Features

e Microphone protection from wind and rain

e Stainless Anti-bird spikes

e Heated preamplifier

e Frequency response according to IEC 61672:2002-5 (and IEC 60651:2001-10)
and ANSI S1.4:1983, both for airport and community noise

e Compatible with standard 2" microphone sound calibrator

Description

The HDWME microphone unit is suitable for long term outdoor monitoring, even
in a fixed unattended location. The unit is adequately protected from rain and
wind and the heated preamplifier provides stability of acoustic parameters over
time and allows to make measurements over a wide range of environmental
conditions.

The Delta Ohm sound level meter preamplifier matched with the outdoor
microphone unit is equipped with a circuit for electrical calibration of the
preamplifier - microphone chain, a technique that uses a charge distribution.

The free field frequency response, meets the specifications of class 1 according
to IEC 61672 (and IEC60651) and was certified by I.N.RLM. (Certificate of
conformity No. 10-0126-02 of 04.29.2010). The microphone unit HDWME
must always be positioned vertically to allow the anti-rain to perform its
function and can be used both to detect the noise at 0° and 90° directions.
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The Delta Ohm sound level meters perform spectral corrections to the measures
to ensure tolerances in accordance with the IEC61672 class 1 in every situation.

The microphone unit HDWME provides an optimized frequency response
for “free field”. Since the microphone is installed in a vertical position, the
frequency response is flat for the sound waves coming from above, such as
those of aircraft overflights.To correct the HDWME frequency response for the
presence of the windscreen, the proper parameter of the sound level meter has
to be set as follows:

Menu >> Calibration >> Screen Correction >> WME.
The frequency response of the microphone to noise coming from the surrounding
ground is very different from that for “free field”. By setting the parameter:
Menu >> Calibration >> Microphone Response >> Rl

the sound level meter applies the necessary spectral correction for measurements
of noise coming from the ground in accordance with specifications of class 1
according to IEC 61672 (and IEC 60651) and ANSI standards.

The easiness of disassembly and reassembly of the unit allows to perform
periodic testing of the electro- acoustic characteristics the same way as
a standard measurement microphone, using a standard calibrator for 12"
microphone.

When calibration is complete, refit the protections according to the explanations
under Assembly.

The unit consists of a central body and the following parts:

e HDSAV3: windscreen (3)

e HDWMET: birdspike (4)

e HDWME2: rainshield (2)

e HDWMES3: stainless steel holder (1)

Microphone capsule:

e UC52: %" free field type 2 condenser microphone, prepolarized (0V) for
HD2010UC and HD2010UC/A class 2

e UC52/1: 12" free field type 1 condenser microphone, prepolarized (0V) for
HD2010UC and HD2010UC/A class 1

e MC21E: 12" free field type 1 condenser microphone, prepolarized (0V) for
HD2110L

Microphone preamplifier:

e HD2010PNE2W: heated preamplifier for pre-polarized microphones UC52
and UC52/1 with integrated extension cable L=5mt (10mt on request). For
HD2010UC and HD2010UC/A sound level meters.

e HD2110PEWL: heated preamplifier for pre-polarized microphones MC21E
with integrated extension cable L=5mt (10, 20, 50mt on request). For
HD2110L sound level meters.



Calibration

To perform the calibration, the ¥2” standard microphone must be made available
by removing the wind and rain protections (see Section Disassembly). Before
performing the electrical or acoustical tests you need to disable the spectral
corrections of the sound level meter by setting the following parameters:

e Menu >> Calibration >> Microphone Response >> FF
e Menu >> Calibration >> Screen Correcton >> OFF

For electrical testing, you can connect a generator of electrical signals to
the preamplifier unit HDWME via a capacitive adapter  which replaces the
microphone and can be supplied by Delta Ohm on request from the calibration
laboratory. For additional details and specifications of capacitive adapter, please
see the document “Periodic calibration according to IEC61672-3 of Delta Ohm
sound level meters” available on HYPERLINK “http://www.deltaohm.com”
website (Home >> Support >> Documentation).

Disassembly

To completely disassemble the unit, a 1.5mm male hex key and a 14mm wrench
are needed. To separate all components of the unit, proceed as follows; to extract
the group-preamplifier microphone capsule to calibrate, start from step 3:

1. Remove the bird spike by loosening the three hex head screws at the base
of the windscreen:

2. Pull up the windscreen HDSAV3 and rain protection HDWME?2.

o

HDSAV3
HDWME2

3. Unscrew the terminal placed at the lower end of the stem (A).

o
g

4. Unscrew the stem (B) and disconnect the cable connected to the preamplifier.

S0

5. Unscrew the lock nut of the preamplifier (C) using, if necessary, a 14mm
wrench. Be careful not to twist the preamplifier cable.

//ng)

<1

6. Remove the preamplifier (D) by pulling slowly down. At this point the
microphone is accessible and you can proceed with calibration.

o

S

For details on calibration, see the manual attached to the sound level meter

7. For assembly of the protection, proceed as specified in the following
paragraph.
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Assembly

To assemble the unit, a 1.5mm male hex key and a 14mm wrench are needed.
To assemble the protection completely, start from Step 1. If you need only to
assemble the preamplifier with the microphone after calibration, from Step 4.

1. Fit the rain shield HDWME?2 on the metal grid support.

HDWME2

2. Insert the wind screen HDSAV3. 6. Insert the cable connected to the preamplifier through the stem (C) and screw

the stem to the support.

HDSAV3

=
3. Apply the bird spikes and secure it using the three hex head screws located

on the support at the base of the windscreen.
7. Screw the terminal placed at the lower end of the stem (D) releasing the cable

laterally.

.
o

8. To secure protection for outdoor use you can use the threaded end (D) or you
can apply the fitting (E) on a tripod. The terminal (E) has two threads, 2 “and ¥4”.

(N ? \%@%@)\@

X%@ 4::\@

4. Insert the preamplifier (A) into the support pushing slowly upward until its
limit position.

5. Screw the gland (B) using, if necessary, a 14mm wrench. Be careful not to
twist the preamplifier cable.
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Maintenance

To avoid permanent alteration of the frequency response and consequently a
degradation of specifics so as to exit the class 1 tolerance limits, is necessary
to prevent accumulation of dust and dirt particles on the microphone membrane.
The microphone capsules must be periodically cleaned. This operation is
usually performed during the periodic calibration and can be performed
at Delta Ohm or at an accredited laboratory for calibration of measurement
microphones. It is recommended to calibrate the unit yearly.

The removal of the protective grid of the microphone must be performed
by qualified personnel. The dirt on the membrane can be cleaned with a soft
cloth by working very carefully so as not to damage it. Avoid using the unit in
the presence of vapors containing oils, conductive or corrosive substances.
Condensation on the membrane should be avoided because it significantly
modifies the acoustic response, causes corrosion and contributes substantially
to the formation of residues that are hard to remove.

When the unit is used to make measurements, the sound level meter power
and the preamplifier heating prevent condensation on the membrane. For this
reason, when the unit is not used, it should be stored in a dry place.

ORDERING CODES

HDWME: Outdoor microphone protection for HD2110L, HD2010UC and
HD2010UC/A. (for older models contact your local distributor)

Includes:

- Stainless steel preamplifier support HDWME3
- Windshield HDSAV3

- Rain shield HDWME2

- Anti bird-spikes HDWME1

HD2010PNE2W: heated preamplifier for pre-polarized microphones UC52 and
UC52/1 with integrated extension cable L=5mt (10mt on request) For
HD2010UC and HD2010UC/A sound level meters.

HD2110PEWL: heated preamplifier for pre-polarized microphones MC21E with
integrated extension cable L=5mt (10, 20, 50mt on request). For HD2110L
sound level meters.

UC52: 12" free field type 2 condenser microphone, prepolarized (0V) for
HD2010UC and HD2010UC/A class 2

UC52/1: 2" free field type 1 condenser microphone, prepolarized (0V) for
HD2010UC and HD2010UC/A class 1

MC21E: 2" free field type 1 condenser microphone, prepolarized (0V) for
HD2110L

Standard preamplifier can be replaced by heated version that can work in

conjunction with HDWME outdoor protection:

HD2010.0R option “Heated preamplifier”: replacement of the standard
preamplifier HD2010PNE2 with the heated version HD2010PNE2W. The
heated preamplifier is combinable with the microphone outdoor protection
HDWME and is equipped with CTC device for electrical calibration and
5m integrated extension cable (10m on request). For HD2010UC and
HD2010UC/A sound level meters.

HD2110.0R option “Heated preamplifier”: replacement of the standard
preamplifier HD2110PEL with the heated version HD2110PEWL. The
heated preamplifier is combinable with the microphone outdoor protection
HDWME and is equipped with CTC device for electrical calibration and
5m integrated extension cable (other lengths on request). This option is
available only in conjunction with MC21E or standard pre-polarized
microphones. It’s not compatible with option HD2110.0P. For HD2110L
sound level meters.

Example of a complete microphone unit:

Outdoor microphone unit for HD2110L. Includes:
Stainless steel preamplifier support HDWME3
Windscreen HDSAV3
Rainshield HDWME?2
Anti-bird spikes HDWME1
Heated preamplifier with 5m cable HD2110PEWL
12" pre-polarized condenser microphone MC21E

Accessories

HDWME1: Anti-bird spikes for outdoor protection HDWME.
HDWME2: Rain shield for outdoor protection HDWME.
HDWMES3: stainless steel housing for the preamplifier and support for rain shield

of outdoor protection HDWME.

HDSAV3: Windscreen for outdoor protection HDWME.

Specifications

Microphone MC21E

Type

Class

Polarization voltage

Frequency response

Sensitivity

Maximum sound pressure level
(3% THD at 1kHz)

Microphone UC52/1

Type

Class

Polarization voltage

Frequency response

Sensitivity

Maximum sound pressure level
(3% THD at 1kHz)

Microphone UC52

Type

Class

Polarization voltage

Frequency response

Sensitivity

Maximum sound pressure level
(3% THD at 1kHz)

Preamplifier
Power supply
Power consumption
Heater

Output impedance

Operating conditions
Temperature
Relative humidity

Mechanical

Dimensions (@ x L)

complete with Anti-bird spikes
Weight

Thread for type MC21E microphone
Thread for type UC52 microphone
Thread for the support of the unit
Cable lengths

Connector

1." standard condenser
1

ov

3.15Hz — 20 kHz

50 mV/Pa

146 dB

1." standard condenser
1

ov

20Hz — 16 kHz

22.5 mV/Pa

146 dB

," standard condenser
2

ov

22.5Hz — 10 kHz

22.5 mV/Pa

146 dB
+ 6V
5mA

35mA@ 6V
500

-25...470°C

< 100% without condensation

90 x 470 mm
600 g

11.7 mm 60 UNS
M11.6 x 0.4
M18x1,7%2W, 14 W

5m (other lengths available on request)

DIN 8-pole
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HD2040 TAPPING MACHINE, HD2050 OMNIDIRECTIONAL
SOUND SOURCE, HD2050.20 POWER AMPLIFIER, HD2050.30
DIRECTIONAL LOUDSPEAKER FOR FAGCADE SOUND INSULA-
TION, HD2050.40 PASSIVE SUBWOOFER

HD2040: Tapping Machine

The tapping machine HD2040 is a normalized impact noise generator for the
measurement of sound insulation of floors according to ISO 140-6, ISO 140-7, ISO
140-8, ASTM E492 and E1007. It has 5 hammers in line driven by a motor controlled
by an electronic system, by means of camshaft. The rate of fall of the hammer and
the frequency of the impacts are constantly monitored to ensure compliance with
the legislation. LED indicators on the front panel indicate the proper functioning
and impact speed of each hammer, detected by an optical sensor. The hammers
are made of stainless steel, hardened and dimensionally stable over time. The unit is
equipped with support feet with height-adjustable rubber base. On the back cover is
available a housing for a detachable spacer which can be used to assist the user to
set exact 40mm vertical falling height from the floor. The spacer can be positioned
in the housing with a light pressure; pull to remove it. A spirit level on the top cover
allows to set the machine in a perfectly horizontal position. The feet will be turned
below the base to reduce the size of the packing and easy transport of the machine.
The starting and stopping of the machine is via a front panel button or remotely
using the supplied remote control. The antenna is screwed to the connector on the
top of the unit and it has to be unscrewed it to store the unit in its case. Mains
power supply 100 ... 240 VAC or rechargeable lithium-ion battery housed inside the
unit. The charger is built in; the battery recharges automatically when the machine
is connected to the mains supply. The aluminium frame reduces the weight of the
machine and makes it easily transportable. The inside of the lid of the machine is
treated with sound absorbing material.
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Technical Specifications

Number of hammers 5inline

Weight of the hammers 500 = 129 each
Fall height 40 mm

Tapping interval 100 + 20 ms
Average tapping interval 100 = 5 ms
Interval between the impact and the | < 80 ms

lifting of the hammer

Distance among the hammers 100 £ 3 mm

Head of the hammers

Diameter 30 + 0.2 mm, spherical impact surface
with radius of curvature 500 = 100 mm

Fall direction

Perpendicular to impact surface within + 0.5°

Support feet

3 height-adjustable feet with rubber pads.

Service serial output

USB with type B connector

Remote control

By remote control (frequency 869.525 MHz,
power 6 mW)

Power supply 100...240Vac, 50+60Hz Lithium lon
rechargeable battery, rated voltage 7.2V, rated
capacity 2900 mAh

Power consumption <30W

Battery autonomy About 80 min of continuous operation

Working Temperature and Humidity

-10...+50 °C, 0 ... 90 %RH no condensation

Weight

11 kg machine with battery pack and remote
control
5,4 Kg carring case.

Dimensions (L x W x H)

520 x 162 x 280 mm with cover with handle and
retracted feet

566 x 262 x 280 mm with cover with handle
and extended feet (excluding the antenna for the
remote control)

Structure of the machine

Anodized and painted aluminum
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