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We have made sure that the manual is free from any errors to the best of our knowledge, in case of any
inconsistencies (contact our support) we shall clarify and make the rectification as soon as possible.

TIERA Pvt. Ltd. will not be liable for any loss, whether direct, indirect, incidental, or consequential, resulting from
the use or reliance on any of this document's content, regardless of whether such content is correct or
comprehensive. TIERA Pvt. Ltd. will not be liable for any damages, punitive or otherwise, resulting from the use or
reliance on any of the content in this manual.
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General Instructions

Installing the Software

System Requirements

Pentium 4M/Celeron 866 MHz (or equivalent) or later (32-bit)
Processor Pentium 4 G1 (or equivalent) or later (64-bit)

RAM 4 GB
Screen Resolution 1024 x 768 pixels

Operating System  Windows 10 or higher

Disk Space (Min) 2GB

For installing the software in Windows 10/ higher versions is recommended, follow the steps
below.

Installing the TVIB Software

1. Download T-Sonus Installer.& Driver.
2. Run the Install.exe file and complete the installation.

Installing the Driver file

Note:
Only for Phonovibe Q/O/HD
Phonovibe D does not require any additional driver file installation.

Step 1: Download & Extract the driver, and install the .inf file.

Note: Make sure the device is not connected to the PC while the driver is installed.
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Name Date modified Type size
L] MPS-.irt 27 80 2012 1240 Setup Information 4k8
2 mps-xt Open Security Catalog 11Kk8
[ MPs-xt T Systern file 31KB
Dmpsye  Instal Security Catalog 11Ke
[ Mps-x¢ EHl Scan with Microsoft Defender... System file 22k8
& Share
Open vith..
Give accessto >
£ TortoiseGit >

B Addtoarchive.
B Addto"MPS-.ar"
B Compress and email..
B8 Compress to "MPS-.rar" and email
Restore previous versions
Sendto >
Cut
Copy
Create shorteut
Delete

Rename

Properties

Step 2: After the installation is complete, connect the DAQ.
Step 3: Check in the Device Manager, make sure the device is detected properly.

& Device Manager _ = «
File Action View Help
e mEEm B EX®

@ Camerss -
1 Computer

= Disk drives

5§ Display adapters

& Firmware

) Human Interface Devices

= Keyboards

@ Mice and other peinting devices

[ Monitors

& Network adapters

K Other devices

@ Ports (COM &LPT)

=1 Print queues

[ Processors

W7 Security devices

¥ Software components

B Software devices

i Sound, video and game controllers

G Storage controllers

2 System devices

v § Universal Serial Bus controllers

§ Intel(R) USE 3.1 extensible Host Controller - 1.10 (Microsoft)
§ MPS-Device USB Data Acquisition
§ USB Composite Device
§ USB Root Hub (USB 3.0)

3. Open T-Sonus from the desktop or Start menu to begin.
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Channel Settings

Settings X
{ Channel settings | ﬁ @ m
e e Range Senseltiv'rly e dB Al

Sel. |Channel No | Channel name |Channel Type (EU) V) |(mV/EU) |Gain Reference |Coupling ‘
] ai0 Voltage (V) +30 |1000 1 1 AC ‘
1 ail Voltage (V) +30 1000 1 1 AC
2 ai2 Voltage (V) +30 |1000 1 1 AC

Device ID =/ cDAQIMod] @
Calibrator e Cancel 0K

1 - Active Channel: Click the check box to enable a channel.

2 - Device ID: This displays the ID of the Data Acquisition Device connected to the software. 0 is the
Default ID for Phonovibe Q/O/HD.

3 - Calibrator button: Click to calibrate the sensor in real-time with an independent calibrator (Vibration
Calibrator/ Microphone Calibrator) connected to the Data Acquisition device. This option is only
available for Microphone & Accelerometer

4 - Channel No. : Number specified for channel

5 - Channel Name: Give a suitable channel name to denote the data from a particular sensor in the graphs
or measurement.

6 - Channel Type: Specifies units of measurement & the Sensor connected to the channel. Following are
the general units of measurement & Sensor type used.

J Voltage (V)

Tach

SPL (Pa)

Force (Ibf)

Force (N)
Acceleration (g) - IEPE
Acceleration (g) - MEMS
Acceleration (m/s%)
Velocity (in/s)
Velocity (mm/s)

Prox Probe (mil)

Prox Probe (mm)

Current (A)

7 - Range: Enter the maximum range of voltage, the sensor would output to the Data Acquisition device.

8 - Sensitivity: Sensitivity is the voltage output ( in millivolts) per unit of the Engineering Unit.
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9 - Gain: The signals which are amplified using external hardware can be accounted for by the Gain
option .

10 - dB Reference: Is the reference with which the logarithmic (in decibels) is measured. The decibel is a

logarithmic ratio between two numbers — a measured value and a reference value. It is shown in two
forms below: Equation 1 for POWER quantities, and Equation 2 for field AMPLITUDE quantities.

w
dB = 10log(,—)

dB = 10log(z)? or dB = 2010g(XX )
ref ref

11 - Al Coupling: Analog Input coupling refers to the coupling options available in the Data Acquisition
device.
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Calibrator function

Software option to be used with the sensor mounted on an independent calibrator with the input signal
parameters to be entered in the calibration window.

Note: Only for Microphones & Accelerometers

Calibrator m] x
Time (S) o Channel e Date of calibration e
5 - A0 15:34:09 21-03-2023

Detected frequency (Hz)

Acceleration (grws)
(4] 0

0

Detected voltage (V)

0 Q
Previous sensitivity (mV/g) Measured sensitivity [mV/g]
500 e 0.00 Q

Measure Calibrate

Calibration frequency (Hz)
0

1 - Time (s): Time frame of the signal collected from the sensor.

2 - Channel: The name of the channel which is to be calibrated.

3 - Date of Calibration: Set the date on which calibration is done.

4 - Acceleration (g rms): The acceleration level of vibration in the calibrator.
5 - Calibration frequency: The frequency of vibration set in the calibrator.

6 - Previous Sensitivity: The previous sensitivity value entered by the user or obtained in the last
calibration.

7 - Detected frequency: The frequency of vibration measured from the calibrator by the sensor in real
time.

8 - Detected voltage: The Voltage Output from the sensor corresponds to the input measured from the
calibrator by the sensor in real time..

9 - Measured Sensitivity: The sensitivity value of the sensor measured from the Calibration procedure.
10 - Measure: Press the Measure button to calculate the sensitivity value from the calibration procedure.

11 - Calibrate: Press the calibrate button to automatically set the sensor sensitivity value measured from
the calibration procedure.
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Channel Settings

To configure and verify the input channels for accurate signal acquisition in the impedance tube system
before performing calibration and measurement.

B Calibration
8 signal 1o Maise Ratio
B Test Setup i " z . . Range S.qmnEq, - e .
el i el hann (| ) MYV EU) FErY o -1 I
™ Phase Calibration il i SR T annl Type (EU) (v} (mV/EU) dB Reference n cugling
B Maasics 0 | <L (Pa) 210|100 ®5 " aC
B3 Post Processing s T = = =
/ = g

B Export o/ |5PL{Pa) 210 100 -5 AC

2 |1z L Pa) +10 |50 5 1 AC

3 |2 5 (Fa) 12 |50 5 1 AC

Channel Settings

The: Channel Settings section enables »
wsen to confiqure and manage the
nput channels used for data
acquiishion i the impedance tube
Systérm. Accurate setup of each
channel's parameters ensures precise
signad measurement, refisble
calibration, and consistent

systern performance.

Impedance Tube

Theory / Description

The Channel Settings section allows the user to define each input channel’s parameters such as range,
sensitivity, gain, and coupling mode.
Proper configuration ensures:

e Reliable signal capture
e Consistent calibration
e Correct SPL (Sound Pressure Level) measurements

Each channel corresponds to a connected microphone or transducer used in the impedance tube.
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Term Definitions

Term

Definition

Channel No

The identification number assigned to each input channel of the data acquisition
system.

Channel Name

A user-defined label for each input channel (e.g., 1X, 1Y). Used for easy
identification in later steps.

Channel Type [The engineering unit of the signal measured. For acoustic tests, this is usually SPL
(EU) (Pa) — Sound Pressure Level in Pascals.
Range (V) |The voltage range that the input channel can measure. For example, £10 V means
signals within -10 to +10 volts can be acquired without clipping.
Sensitivity |Represents how much electrical voltage corresponds to one engineering unit of]
(mV/EU) [sound pressure. For example, 100 mV/Pa means 100 millivolts equals 1 Pascal of]
pressure.
dB Reference [The reference value in Pascals (Pa) used for converting the measured signal into
decibels (dB SPL). Commonly 2x107° Pa, which corresponds to 0 dB SPL (the
threshold of hearing).
Gain Amplification factor applied to the signal before digitization. A gain of 1 means no
amplification.
AC Coupling [Specifies how the input channel handles DC components. AC Coupling blocks DC

and allows only AC signals (useful for microphone inputs).

"
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Microphone Calibration Using Sound Calibrator

To determine the measured sensitivity (mV/Pa) of the microphone using a reference sound pressure and

frequency.

3 Channél Settings .
= Calibeation Time (3) Channel
= signal to Naise Ratic g =
B Test Setup =
M phase Calibration
B Measure
= Post Processing
Expart
Sound pressure (dB)

94

Signal frequency (Hz)

1000
{Calibration Previous sensitivity (mV/Pa)
| Calibration is the process of A
| adjusting snd verifymng the 100

| measurement scouracy of the
microphones. Dunng calibration,

| known reference signads or standards

| are used to determine comection

| factors thak eliminate systernatic

| ermers in sensors, amplifeers, and
soquisition channels. This ensures

| that sl subsequent messurements
1 precise, tracesble,

Date of calibration
05:07:49 PM 16-10-2025

Detected frequency (Hz)
0

Detected voltage (V)
0

Measured sensitivity [mV/Pa]

and repeatabile,
Impedance Tube
Apparatus Required:
1. Microphone under test
2. Sound calibrator (e.g., 94 dB @ 1 kHz)
3. Data acquisition system or analyzer (connected to the software interface shown)
4. Computer with calibration software

Software Interface Sections:

e C(Calibrator Specifications: Input known calibration reference values
e Measured Parameters: Display measured results from the test

e Control Buttons: Measure, Stop, and Calibrate

Procedure Steps:
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1. Open Calibration Module:

Launch the calibration software and navigate to the Calibration tab in the channel settings panel.

2. Set Time and Channel:

o Enter the Time (s) for measurement (e.g., 5 seconds).

o Select the Channel number corresponding to the microphone input (e.g., 0).
3. Record Date and Time:

o The Date of Calibration is automatically displayed by the system for record purposes.

4. Enter Calibrator Specifications:
o Sound Pressure (dB): Enter the reference pressure from the calibrator (e.g., 94 dB).

o Signal Frequency (Hz): Input the frequency of the calibrator tone (typically 1000 Hz).
o Previous Sensitivity (mV/Pa): Input the last known sensitivity of the microphone (e.g.,

100 mV/Pa).
5. Connect the Calibrator:
o Attach the sound calibrator firmly to the microphone.
o Ensure there is no leakage or background noise interference.
6. Measure the Signal:
o Click Measure to start data acquisition.
o The software will record the detected frequency and voltage from the microphone.
o Observe that Detected Frequency (Hz) and Detected Voltage (V) values update.
7. Calculate Sensitivity:
o  After measurement completes, click Calibrate to compute the Measured Sensitivity
(mV/Pa).
o The software calculates sensitivity using:

Detected Voltage (mV)

Sound Pressure (Pa)

Measured Sensitivity (mV/Pa) =

(Sound Pressure in Pa = 20 uPa x 10"™(dB/20))

8. Verify and Save Results:
o Compare measured sensitivity with previous sensitivity values.
o If within acceptable tolerance, save calibration results.
o Export data if required (via Export tab).
9. Stop Measurement:
o Press Stop to end acquisition if running continuously.

13
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Signal to Noise Ratio (SNR)

To measure and evaluate the Signal-to-Noise Ratio (SNR) of the impedance tube system, ensuring that the
signal level is sufficiently higher than the background noise for accurate acoustic and impedance
analysis.

Channel Settings 800~ SNR octave data in dB
2 A
. 70.0-} | | Fraquency SNR 1 SMR 2 Result
B Test Setup o B0.0-F
= Phase Calibration g
3 Al
=1 Measure g
B Post Processing = 400}
B Export
300~
200, 3 | '
100.0 1000, 10000.0 HOO000.0f
Frequency [Hz)
20,0~
BO.D-
0=
Signal to Noise Ratio g s
Signal-to-Nerse Ratso (SNR) A EL
repretents the ratia between the £ 00—
desired signal level and the - |
Background nease level in a 400~
measurement. [n the impedance .
Tube System, SNR evaluates the 300+
quality of the captured acoustic 300
signal relstrve to background nowe oL ] e .
dunng calibration or testing. It helps LA 1000.0 100000 100000.04 ol
determine if the signal level is Frequency (Hz) |

sufficient for accurate impedance

So - I =m
quantifies hiow clearly s signal stands |
out from pnwanted noise and is

usuially expressed in decibels (dB). A

highet SNR indicates cleanar, more

reliabie data, which iz critical for |
ACLurate aoustic and |

pwemnemmas Impedance Tube
Theory / Description

The Signal-to-Noise Ratio (SNR) represents the ratio between the desired signal and the background
noise level.

It indicates the clarity and quality of the measured acoustic signal.

A higher SNR value (in dB) means a cleaner and more reliable measurement.

In the Impedance Tube System, SNR helps verify:
e Microphone and amplifier performance

e Environmental noise interference
e System readiness before actual testing

Term Definitions
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Term Definition
Frequency [The rate at which an acoustic signal repeats per second. Used to measure SNR across
(Hz) different octave bands or frequency points.
SNR1 (dB) [The Signal-to-Noise Ratio measured by Microphone 1 (or Channel 1). Represents
the level difference between the test signal and the background noise at that point.
SNR2 (dB) [The Signal-to-Noise Ratio measured by Microphone 2 (or Channel 2). Used for
cross-verification and consistency of measurement.
Result  [The outcome of the test for each frequency point. Displays “Pass” if the SNR value
meets or exceeds the set limit, otherwise “Fail.”
Band Power [The acoustic power calculated within a specific frequency band. Displayed
graphically to show signal and noise power distribution.
Limit The predefined minimum acceptable SNR value (typically > 60 dB) for valid
measurements.
Fail / Pass |Indicates that one or more frequency bands did not meet the minimum SNR
requirement.
Settings [Opens configuration options such as frequency range, averaging, or measurement
duration.
Measure [Initiates the SNR measurement process.
Stop Terminates the ongoing SNR measurement.

15
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Phase Calibration Procedure

To perform phase calibration between two microphones in the impedance tube system to correct any
phase mismatch, ensuring accurate calculation of the acoustic transfer function and sound absorption
coefficient.

Channel Settings Mumber of Buerages 0 103
B Calibration ptenimtion :
Signal to Mosse Ratio
B Test Setup

Mic A = phase ref

Amplitude

B M asure
B2 Post Processing
B Export

Time

|
1~

DI”.'!DI”-EJ. ”-3].” .-h:ll ”.50””53-” IT:I-I..!:I-I .I‘}D” ”III)C
Phase Calibration m 2

Phase Calibration determines the A

sbtorption coelficient of the sample

by correcting the phase mismatch

retween the twa microphanes. In 10
this process, measurements are =
taken with the microphones in their
oniginal positions and then repeated
#fter switching the microphones, The
repults sre used to eliminate phaze
emors caused by microphone and
hardware diff) i L MRt 5
;(;t:::.ium;::::m;‘ Averages Completed ¥ Averaging done 5} w2

propesty calculations. Time

Armplitude
L=
T

w?
S
S
8
8-
g
g

Impedance Tube

Theory / Description

Phase calibration is critical for impedance tube measurements because microphones, amplifiers, and
cables can introduce small phase differences.

These differences affect the accuracy of the transfer function used to calculate reflection and absorption
coefficients.

By measuring the transfer functions H21 and H12 (after switching microphone positions), the software
determines the phase correction factor (Hc) used to compensate for phase mismatches.
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Term

Definition

MicA (Reference
Microphone)

The microphone used as the phase reference during calibration. It is placed
at position “x1” initially.

Mic B (Measurement

The second microphone, used for acquiring the secondary signal at position

Microphone) “x2.”
H21 The transfer function is measured with Mic A as reference and Mic B as the
second microphone. Represents the ratio of signals between Mic B and Mic
A.
H12 The transfer function is measured after switching the microphones. Mic B
becomes the reference, and Mic A becomes the secondary microphone.
Hc The phase correction factor, calculated from both H21 and HI2

measurements to correct for phase mismatch.

Number of Averages

The number of signal averages used to reduce random noise during
calibration. Higher values improve accuracy.

Attenuation

Reduces the signal level to prevent overloading or distortion during
calibration.

Amplitude vs. Time
Graphs

Display the time-domain signals from the microphones during measurement.

Averages Completed /
Averaging Done

Indicates progress or completion of averaging during calibration runs.

Term

Definitions

Equipment Required

1. Impedance Tube setup

2. Two microphones (Mic A & Mic B)
3. Signal generator and amplifier

4. PC with Impedance Tube software
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5. Test sample holder (optional, usually empty tube during calibration)

Procedure

Step 1: Preparation

1. Ensure both microphones are properly connected and configured in the Channel Settings section.
2. Confirm that Signal-to-Noise Ratio (SNR) has been checked and passed.
3. Leave the tube empty (no sample) for calibration.

Step 2: Set Parameters

—

Open the Phase Calibration tab in the software.

2. Set the Number of Averages (e.g., 4-10 averages for stability).
3. Enable Attenuation if the input signal is too strong.

Step 3: Measure H21

Keep Mic A in the reference position (near the sound source).
Mic B should remain in the measurement position (further away).
Click Measure H21.

Observe the waveform and ensure signal amplitudes are within range (not clipped or too low).
The system will record the first transfer function H21.

kW=

Step 4: Measure H12

1. Swap the microphones:
o Move Mic A to Mic B’s previous position.
o Move Mic B to Mic A’s previous position.
2. Click Measure H12.
Verify that the graph shows a valid signal response.
4. The system now records the second transfer function H12.

98]

Step 5: Calculate He (Phase Correction Factor)

1. After both measurements (H21 and H12) are complete, click Calculate He.
2. The software computes the phase correction coefficient (Hc) automatically.
3. Check that Averages Completed equals the set number and that Averaging Done is displayed.

18 TVIB



TIERA Pvt Ltd

Step 6: Verification

—

Ensure that the amplitude-time graphs are stable and consistent between H21 and H12.

2. Verify that no unexpected phase jumps or signal distortions are present.

3. If the signals appear noisy or unstable, repeat the process with more averages or improved
microphone placement.

Post Processing

0- Frequency Absorption
_2[:.-
(=4
o
B g
§ -40-
A
-60-
-80~- i 1 i 1 i i i
0 1000 2000 3000 4000 5000 600D  6600.56
frequency
X-scale Y-scale Combine
o N o W 0 O
Load
Lead
Load
Load Repart
Combine Smooth Save
1.
Loading Data

e Instruction: Click <Load> to choose the result file you want to combine.
e Explanation:
Each dataset you load represents measurement results (for example, from different frequency
ranges or test conditions).
o Each <Load> button corresponds to a specific title or category shown before it (e.g., Low
Frequency Result, Mid Frequency Result, High Frequency Result, etc.).
o The loaded data must match the title in front of the <Load> button.
o Ifyou load a mismatched file (e.g., a low-frequency result into a high-frequency slot), the
combined data will be incorrect because the ranges or parameters won’t align.

Typically, you can load up to four different results, each representing a different frequency range or
segment of your test.
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2. Display Control

e 1 (Checkbox) in front of <Load>:
This checkbox lets you show or hide the data that has been loaded and that you plan to combine.
o Checked — The data will be displayed on the graph.
o Unchecked — The data will be hidden but remains loaded.

3. Combining the Curves

e Instruction: Click <Combine> to combine the chosen curves.
e Explanation:
When you click <Combine>, the system merges the loaded data curves (from the different
frequency ranges) into a single continuous curve.
o The combined curve represents the original full-range test result.
o The combination process ensures smooth transition between ranges so that the overall
curve accurately reflects the complete measurement range.

4. Smoothing the Combined Curve

e Instruction: Click <Smooth> to reduce the roughness of the curve.
e Explanation:
o The smoothing process filters out random fluctuations or measurement noise in the
combined data.
o It helps make the final curve more stable and visually clean without altering the main
trend.
o Typically, smoothing is applied after combination to ensure uniformity across the entire
frequency range.

5. Saving and Exporting Results

e Instruction: Save the combined result by choosing the data type under Export Operation.
e Explanation:
o Once the combined curve looks correct, you can save it in various formats (for example,
as a data file, text file, or Excel sheet).
o The software then stores or exports the final processed result for documentation or further
analysis.

6. Generating a Report

e Instruction: Click <Report> to fill in material and measurement information.
e Explanation:
o This section lets you input details such as:
m Sample name or material code
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m Test date and operator
m Equipment and test conditions
m Measurement parameters (frequency range, temperature, etc.)
o Once all the information is filled in, you can export the report to Excel.
o The exported report includes test data for making it suitable documentation or
submission
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CONTACT US

Tyrannus Innovative Engineering and Research Academy Pvt. Ltd.
TrEST Research Park, TC- 4/2322, GEM building, (Opp) CET Thiruvananthapuram, Kerala
695016
GSTIN: 32AAFCT7371M1ZY
sales@tieraonline.in
www.tieraonline.in
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