


Fig. 3 
The Environment tab 
page

Environment Tab Page
This tab includes measurement (when Automatic
Update is selected) of Atmospheric Pressure, Tem-
perature and Relative Humidity as voltage signals
via AUX inputs 1 to 3.

The Environmental parameters are measured and up-
dated during the task �Signal-to-Noise Ratio�.

Channel Calibration
The Channel Calibration task facilitates fast and
simple calibration of the individual measurement
channels. Channel calibration improves the accuracy
of intermediate results, which can be used to validate
measurements. Another benefit of the calibration
task is easy import of calibration data from one
project to another, eliminating the need to recalibrate
between tests. 

The Channel Calibration task illustrates the convenience of the flexible task-oriented user
interface. If you don�t need to do a channel calibration, you can simply delete it from the task
list or move it to a secondary group of tasks that are only performed occasionally.

Signal-to-Noise Ratio
This task streamlines the process of determining the signal-to-noise ratio (SNR) at each
microphone position prior to testing, which is necessary to ensure accurate results. The task
automatically compares the measured SNR values to a user-defined threshold and, if this is
exceeded, issues a warning. You can also set up the task to save the background noise. This
will be used to automatically calculate the SNR when subsequent measurements are made in
the Measurements task (described below).

Fig. 4 
The Transfer Function 
Calibration task 
eliminates 
inaccuracies caused 
by channel mismatch

Transfer Function Calibration
When using the two-microphone method, it is es-
sential to perform a transfer function calibration to
eliminate the possibility of phase and amplitude mis-
matches between the two measurement channels.
The Transfer Function Calibration task contains a
fast and easy procedure for calculating a calibration
factor that is valid for all successive measurements.

Level Automation and Signal Level adjustment
The targeted facing sheet OASPL (Lt) expressed in
dB re 20 µPa  drives the generator level within the
OASPL control loop process, sensed from Total cur-
sor value reading (Le), so Le = Lt.

Thus, prior to a measurement, the generator level,
either in sine mode, or in broadband noise mode,
will be first controlled to reach the targeted OASPL.
If the estimated OASPL (Le) can�t reach the targeted
OASPL (Lt), a warning message is displayed with
the following caption:

�The targeted OASPL level (XXX dB) can�t be
reached. The actual maximum OASPL is (XXX dB). 
The Generator tab page
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The targeted OASPL is entered in the Generator Tab
as seen in Fig. 5.

The software allows the measurement of the test
panel non-linear response to a variation in Pure Tone
or Broadband SPL. The routine can also track the
variation in resonance frequency with increasing
Pure Tone SPL. A check box enabling/disabling the
variable SPL control loop can be checked manually.

Fig. 5 
The Subset Control tab 
page

The start SPL, stop SPL, and the number of steps
are set in the Subset Control Tab in Fig. 5.

A check box can be selected to activate the auto-
mation. If the automation is not activated, only the
R and Vs extracted at the current (targeted) OASPL
are retained in the comments field.

The gain in the system is considered as linear. There-
fore, the generator level is interpolated linearly be-
tween these two SPL values. If the maximum
generator output level does not permit the maximum
requested SPL to be reached, then the following
warning message will be displayed: �The maximum
SPL level (XXX dB) can�t be reached. The maxi-
mum achievable SPL is XXX dB�.

The automation will step between these values, and,
if in the resonance frequency tracking mode, for
each step SPL level, will slightly readjust the fre-
quency of the generator to track any variation in the

resonance frequency (X=0). R, Vs, and SPL are stored into a PULSE ASCII slice function.

Fig. 6 
Typical graph of R 
versus Vs

The graph shows a typical output of R
against Vs. R is on the Y axis and Vs
on the Z axis. We add the Tag  SPL,
and the resonance frequency found, for
further possible processing.

Standard features of PULSE can be
then used to display the graph, and re-
sults will be exportable like any other
standard PULSE ASCII slice function
data.
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Specifications � PULSE Impedance Meter System Type 9737

Software
WT-9713 is a software application for use with PULSE Multi-analyzer 
System Type 3560*

System Requirements
� The PC requirements for PULSE Multi-analyzer System Type 3560 

must be fulfilled (see System Data BU 0229)
� FFT & CPB Analysis Type 7700-N2 or FFT Analysis Type 7770-

N2 must be installed

Application Projects
WT-9713 includes a number of predefined application projects for 
material testing

Measurement
Measurements are based on the two-microphone transfer-function 
method as described in the ISO 10534�2 and ASTM 1050�98 
standards. A group or batch of measurements can be made in a 
project and measurements from previous projects can be imported 
into the current project 
� Impedance spectra for broadband OASPLs up to 155 dB
� Perform automated tracking of Resonance Frequency variation with 

Pure Tone SPL for non-linear materials
� Option for non-linear resistance versus velocity characteristic (Pure 

Tone or Broadband uo to 155 dB OASPL)

MEASUREMENT TUBES
WT-9713 supports WA-1599 and all tube setups included in Types 
4206 and 4206-A Impedance Measurement Tubes and up to three 
user-defined tube setups in a single project

BATCH SPECIFICATIONS
Number of Batch Items: 1 to 250

FFT ANALYSIS
Measurements in WT-9713 are based on FFT analysis
Parameters:
� Baseband and Zoom: 50 � 6400 lines
� Frequency Span: 1.56 Hz � 25.6 kHz (tube dependent)
� Centre Frequency Resolution: 1 mHz
� Averaging Mode: Linear, Exponential and Peak hold
� Number of Averages: 1 � 100000

SIGNAL GENERATION
Waveforms: Sine, Random and Pseudo-Random
Level: Fixed, Level automation

POST-PROCESSING
Post-processing can be performed on the following results:
� Absorption Coefficient
� Reflection Coefficient
� Normalised Impedance
� Normalised Admittance

Individual measurements can be post-processed as follows:
� Averaging of multiple individual results
� Automated procedure for calculation of the distance from the sam-

ple to the acoustic centre of microphones
� Calculation of the Pressure at the Sample Facing Sheet
� Combining measurements from two different tubes 
� Combining measurements from multiple measurements to create 

resistance versus test level analysis at selected frequency
� Combining measurements from multiple measurements to create 

resistance versus test level analysis at selected frequency at sur-
face of test object.

� Extraction of 1/n-octave centre frequency information

RESULTS
WT-9713 offers a large number of task-dependent intermediate and 
final result types.

Channel Calibration
Sound Pressure Level at each microphone position
Signal-to-Noise Ratio
Signal-to-Noise Ratio (SNR) at each microphone position
� As measured
� User-defined SNR threshold level
Sound Pressure Level at each Microphone Position
� With Generator off (background noise)
� With Generator on
Transfer Function Calibration
� Calibrator Factor
� Coherence
� Transfer Function H1, H2 and H3
� Sound Pressure Level at each microphone position and at the 

facing sheet
Measurements
� Absorption Coefficient
� Acoustic Resistance as a function of Acoustic Velocity (Pure Tone 

or Broadband)
� Acoustic Velocity as a function of Frequency
� Coherence
� Corrected Transfer Function
� Normalized Impedance Ratio
� Normalized Admittance Ratio
� Reflection Coefficient
� Resistance versus test level at selected frequency at surface of 

test object
� Sound Pressure Level at each microphone position
� Transfer Function

REPORTING
� Integrated reporting with Microsoft® Word
� Automated export of Data to Microsoft® Excel®

PROCESSING REQUIREMENTS
The processing requirements correspond to those of PULSE Multi-
analyzer System, Type 3560

Ordering Information

PULSE IMPEDANCE METER SYSTEM� TYPE 9737
WT-9713 Impedance Meter Program
M1-WT9713 Impedance Meter Program Software Maintenance 

and Support Agreement
Type 7758-N PULSE Acoustic Material Testing Program

M1-7758-N PULSE Acoustic Material Testing Program 
Software Maintenance and Support Agreement

Type 7770-N2 PULSE FFT Analysis, 2-channel license
M1-7770-N2 PULSE Annual Software Maintenance and Support 

Agreement
Type 3560-B-030 5-channel PULSE Data Acquisition Unit with 

Generator and LEMO Connectors

* For PULSE specifications, see System Data BU 0229 (software) and System 
Data BU 0228 (hardware), and Product Data BP-2215

� For PULSE specifications, see System Data BU 0229 (software) and System 
Data BU 0228 (hardware)
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INCLUDED ACCESSORIES
WA-1599-W-002 Portable Impedance Tube (500 Hz � 5 kHz, max. 

155 dB SPL) including 10 m Microphone and 
Power Cable

WB-3591 Power Amplifier @ 40 W, 8Ω
WS-4929 Flat Flange
WS-4949 CalibrationFlange
WE-0197 Carrying Suitcase

OPTIONAL ACCESSORIES
WS-4929-W-002 Flat Flange for Machining to Curved Surface
Type 4206� Impedance Tube Kit (50Hz � 6.4kHz)
Type 4206-A Impedance Tube Kit (100Hz � 3.2kHz)
Type 4231 Sound Calibrator

DP-0775 Adaptor for ¼-inch Microphones (for Type 4231)

SPARES 
Type 2670-W-007Short Preamplifier Type 2670 with 10 m cable
Type 4187 ¼-inch Microphone
WC-0015 Microphone Fixing Knob

REQUIRED SOFTWARE
Microsoft® Windows® 2000 or Windows® XP operating system
Microsoft® Office 2000 or XP 2003

� For a complete specification of the Impedance Measurement Tubes, see 
Product Data BP 1039
BN
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TRADEMARKS
Microsoft, Windows and Excel are registered trademarks of Microsoft Corporation in the United States and/or other countries

Brüel & Kjær reserves the right to change specifications and accessories without notice


