Datasheet - Measuring Kit

VibroMatrix®

VibroMatrix® software package included

Triaxial transducer KS823B
2x InnoBeamer LX2

i535 Holding magnet

Impact mandrel wall mounting

Key wall mounting

i592 Solid base plate
VMSet-22..24

The VMSet-22,-23 and -24 come in a handy case and provide
you with everything you need for the measurement of
vibrations on buildings acc. to DIN 4150.

Vibrations in all three axes can be measured simultaneously.
The complete solution offers more than small handheld
units:

e The program guides you through the measurement reliably,
with clearindications and graphics.

e Measured values as well as an assessment (red / yellow /
green) are already indicated during the measurement.

Equipment
DIN 4150-2

Hardware

VMSet-22..24

Vibrations in buildings

i221-10 Sensor cable incl. adapter i205-0,5 3x BNC

Foot tips (blunt and pointed)
Concrete drive-in anchor for wall mounting

i596 Mounting apdater for wall mounting

The equipment shown depends on the respective VMSet 22 to 24

e Each measurement is automatically transferred to the
data storage with time stamp and can be completed with
your own remarks.

e Alarm by e-mail, lamps or horns can be added.
e The Pro version additonally offers displaying the signal

course and a frequency analysis of each event. Thus, each
excceedance can be followed in detail if required.

VMSet-22-1 VMSet-23-1 VMSet-23-2 VMSet-24-1

DIN 4150-3

2 x DIN 4150-3 DIN 4150-2/3

Piezoelektrischer Beschleunigungsaufnehmer mit Scherkeramik
- Empfindlichkeit: 500 mV/g, - Linearer Frequenzbereich: 0,07 .. 6000 Hz

Sensor for vibration
measurement

- Arbeitstemperatur: -30 .. 90 °C

number of

1x 1x

InnoBeamer LX2

- Zubehor: Kabel i221-10, i205-0,5, i592 DreifuB-Bodenplatte, i596 Montagescheibe, i535 Haftmagnet

- Inputs: 2x analog for vibration sensor(s), 1x digital for photoelectric reflex switch

- Signal frequency: 0.1 .. 3200 Hz
USB Box for Digitization
- Operating temperature: -20 .. 50 °C, weight: 350

- Supply current: < 500 mA with supply of all sensors - no mains adapter required

- Accessories: Synchronisation cable and 1m USB cable
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Global Options - InnoMaster Replay

IDS2ASC and IDS2BIN - Export functions

If you want to analyze the raw data with your own software, we recommend to
use the option IDS2ASC or IDS2BIN. The original InnomicDataStream (IDS) format
for the InnoMaster Replay not only contains the raw data, but also many other
pieces of information, for instance the wall clock time valid during the
measurement, your notes etc. By means of the option IDS2ASC, the InnoMaster
Replay extracts the pure measurement data and saves it in ASCll text format. Now
the data can be indicated with an arbitrary text editor or it can be further
processed with your own software. In contrast, the option IDS2BIN exports the

measurement data in binary format, which allows more compact files than in text — Export IDS (ACh + DCh)

format. Export Text (ACh)
Export Text (DCh)
Export Binary (ACh)

FRep - Free Replay

The complete off-line analysis of the InnoMaster Replay is available for you without extra charge if the same InnoBeamers are
connected to the PC at both times, during measurement and off-line analysis. By means of Free Replay, that is not necessary. You
can send the files with the raw data, the recipient downloads the free VibroMatrix software and can analyse the raw data. That is
how you achieve an excellent team work between the field measurement staff and analysis team in your home company.

Free Replay means: Arbitrarily many persons at InnoMaster - Replay 1.9.0 = X
arbitrary locations at arbitrary times can replay Measuring chain
and analyse the recorded raw data with the | Sensors | Measuring channels | Instruments

InnoMaster Replay. << Settings | bl % l » 1»| » B Stop allinstuments |

Displaying | Workspace Raw data IPIacehoIder] System |

Without the need to invest a single cent for
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Software Module - InnoMeter 4150-2 Pro® 1.9

Vibration effects on persons in buildings

InnoMeter® 4150-2:1999 Pro 19 (1)

Ensielungen | Messung | Messwertspeicher | Messorafk | Analyse | Melder |
Messung kann gestartet werden.

Messung nach DIN 4150-2:1999

essung von Enwrkungen von
Baunerksschwingungen auf Personen
Bauwerken) Kurzetige Erschit

Mesmt | e | ot |
o R e

NN | 2ot st |

21999 Pr0 1.9 (2) - o

Messung | Messwertspeicher | Messgrafc | | Meider |
Kurzzetige Erschittenungen Wohngebiet
KSBZIBX 4566 | XAchse KSE2BY 4566 | Y-Achse | [KSB29BZ4566 | ZAchse
0,089 0,036 0,451
[Geschw [KB_Fm:| V10 [<1% [5557 | Geschw KB_Fmi| V:10 [<1% (5357 | Geschw KB_Fm:| V:10 [<1% [>35
Vax 012@15Hz | f19Hz WMax<01@6#Hz | F1SHz || Max050@19Hz | fiskz

B3 Sonstige Erschiterungen

Schwingungsgesamtwed (Maimum)

Verbleibende Messdaver  Abgelaufene Messdaver

00:00:00 00:01:09

P |

Graphical event overview and event analysis

Al Messverahven anzeig

Messung lauft. Die Messwerte werden
MNur Normen anzeigen| kontinuierlich in den Messwertspeicher
Properties
P
St v z Das InnoMeter 4150-2 vereinigt Erschitterungsmessung,
= === = z automatische Auswertung und Ergebnisdarstellung in einem

Instrument. Das wichtigste Merkmal: Zu jedem Zeitpunkt
kann auf Knopfdruck ein Bericht erzeugt werden, denn die
& || Mesag iher | Messgrfe | Anahse | Melger | Auswertung wird zeitgleich mit der Messung vorgenommen.

Clearly arranged selection and execution of the measurement

Messverfahren | I |Datum |Zeit |Max Bewertung . . .. . . . -

Sovsioe Erschitangen SondergebetsSaueieler Vishegel ! | 202200 0526757 0,187 Umsténdliche Dateniibertragung ist hier nicht notwendig,

1. Anhaltswerte eingehalten 22,02.2019 |08:26:57 0,187 qut derAnwenderistjederzeitaussageféhig.

2. Anhaltswerte eingehalten 22.02.2019 08:27:27 0,178 gqut

3. Anhaltswerte eingehalten 22,02.2019 08:28:00 0,168 _ . . .

.,Aw‘sw:m:mw,m vzl emmiles = The InnoMeter 4150-2 combines vibration measurement,

5 Arkiahswerte exvgehaiien 2022019/ 06:29104. 0,077 automatic evaluation and presentation of results in one
instrument. The most important characteristic: A report can
be printed at any time since the evaluation is carried out

TR e simultaneously with the measurement. Circuitous data

3 Aokl uerte piyeratan Atueller Ordner transfer is not required here. You are ready for giving a

- o |K: i \MEN\4150-2 201¢ .
Tek et 2 a5 muan statementatany time.
Taktkonstante (s) 30,000 =
dmalwe 2 0, 1 0, 2 0, Speichem unter ... 2 _ . i
e X obois Yik: i = The German standard DIN 4150-2 describes a multi-level
KBFmax = 0, 18700 <= A0 = 3,000 Zultat benutte Ordner enlesen: system for deciding whether vibrations have a troubling
KOG = 0000072 A= 0:0%0 [Bau-Messung 22022019 082651 1154301~ . o
Ire Bemerkungen effect on humans in buildings or not. The InnoMeter 4150-2
| SocHiuink fir Oesemtbotvl kg runs through this decision tree with the currently measured

Fist report example DIN41502 v| &) . R . .
o values. Based on these facts, it provides immediate

Automatic event storage
& asssessment for the harassments.

Application You simply select the measurement mode and the type of

area. Click the start button and and off you go!
The InnoMeter 4150-2 is designed for the measurement of ) ) o )
vibrations in buildings assesses the effect on persons acc. The measured data is available in differently detailed levels:

to DIN 4150-2. You can see the overall status at once, but you are able to
display more details concerning interesting events
progressively. Detail depth reaches up to the recorded high-

Persons in buildings are exposed to vibrations from heavy
resolution vibration signal.

building activities, traffic, machine operation or also

detonations. The InnoMeter 4150-2 measures these When it comes to printing a record, the detail depth can be
vibrations, immediately evaluates them acc. to the standard selected as well. The most important data incl. the
and informs about the occurred vibrations and their measurement graph fits on one A4 page. If required, the
permissibility atany time. single events are printed as well. The period for the report to

be printed can also be selected.
Suitable kits incl. sensors and signal concerters for

connection to your own computer are available: VMSet-22(P) Automatic transmission of measurement results via email or
and VMSet-24(P) notification of outsiders about alarms for instance via signal

lampsis possible as well.
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Technical Data

Signal Processing

*

Filter

Measurand
Characteristics
Measurement Duration
Graphical Presentation
Numeric Display
Refresh

Status Indicators

Data Acquisition, Storage and Presentation

Measurement Modes

Measurement

Automated Evaluation

Data Storage

Integrierte grafische Auswertungen

Vibration History

Analysis Single Event

Event Annunciators
Display

Radio Switch

Digital Output
E-Mail

Miscellaneous
Available in a Kit
General Functions

Centrally managed in the InnoMaster

Zum Buchhorst 35, 29410 Salzwedel, Deutschland

VMSet-22..24

Vibrations in buildings
Software Module - InnoMeter 4150-2 Pro®

InnoMeter 4150-2 Pro® InnoMeter 4150-2®

Butterworth filter acc. to the standard with 40dB/decade, 1..80 Hz; frequency weighting filter acc. to DIN 4150-2

Weighted vibration severity acc. to DIN 4150-2

Maximum weighted vibration severity KB and KB, value

Fmax

Adjustable 30 s .. infinitely

5 digits: 0.001 .. 99999
1..4 times per second *

Sensor, measuring channel, measurand, characteristic, gain, underload, overload

- Short-time vibrations / vibrations caused by rail traffic / vibrations caused by civil works /
other vibrations in:
- Industrial / commercial / mixed / residential / special areas

- User guide

- Selection of the measurement mode

- Selection of the location

- Indication of elapsed and remaining measurement duration

- Indication of the maximum weighted vibration severity KB

- Indication of the current main frequency for all axes

- Indication of the vibration total value (maximum of the 3 axes)

Fmax fOT all axes

Calculation of KB .. and KB, value already during measurement and comparison with
guide values Au, Ao, Ar acc. to the standard. Indication in traffic light colors.

- Data storage of up to 100000 events with detailed data for each time interval

- For marked measurement: Indication of KBy and further measurement values, evaluation
- You can note own remarks for each event

- Saving and reload measured values in CSV format

- Printing a report about overall assessment, individual report templates can be configured

- Expanding and compressing both Y- and time-axis

- Y-axis optionally as absolute values or relative to the limit value in %

- Time period to be selected by input boxes

- Warnings can be displayed/omitted

- Cursor available, movable by mouse, runs synchronously with the time interval in the data storage
- Printing a report about the selected time period, individual report templates can be configured

- Signal progression of weighted vibration velocity
- Automic marking of the maximum in the signal progression -
- Frequency analysis of the time interval

Display of total vibration value as well as evaluation of single measurement in traffic light colors
Binary signaling of single measurement's evaluation (good/bad)
Binary signaling of single measurement's evaluation (good/bad)

- Transfer of total vibration value as well as evaluation of single measurement
- Cyclic transfer of the data storage

VMSet-22, VMSet-24

module is cloneable
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Software Module - InnoMeter 4150-3 Pro® 1.9

Vibration Measurement on Buildings

InnoMeter® 4150-3:2016 Pro 1.9 (1) - X

[ Enstelngen | Messung | Messwertspeicher | Messorafk | Analyse | Meider |
Messung kann gestartet werden

5 Bnstekingen
# Senso
i’ Messung nach DIN 4150-3:2016
# Messwetspeichenung
o/ Messot
Messung von Bauwerksschwingungen
(56 Baichts Kurzzetige Erschitenungen
5153 Messveraven Wohngebaude
S-65 DIN 415032016 (Bauwerke) Oberste Deckenebene
B Desrarachiaaingen, Anhatswerte der Schwinggeschwindgket in den

£ kurzzetige Erschittenngen

2 Industregebude X15 Y15 Z:20mmis
) Wohngebaude

a InnoMeter® 4150-3:2016 Pro 19 (2) - X

[ = 7
@) Denkmaigeschitztes Gebaude [Messig | Messwotspeichr | Messorate | | Meier|
B¢ Rohdetung kurze Erschilttenung Industriebau Decke
B ngenieubauwerk massiv
Rl ooy " KSE23 11055X WX KS8238 11055 WY KSBRB05Z [ MZ
11 ,91 9 mmss 1 ,908 mm/s 7,966 mm/s
(Geschw [Sp. abs [ V:10 [<1 57, | Geschw Sp.abs| V10 [<1 957 | [Geschw Sp.abs| V10 <1
Max 380nm/s @1Hz | f2Hz | [ Max:263mm/s @1Hz | fiHz | | Max 357m/s @1Hz | fiikz

‘Schwingungsgesamtwert (Maximum)

Verblebende Messdauer  Abgelaufene Messdauer
00:00:00 00:01:38
Messung lauft. Die Messwerte werden
i in den i
uebertragen.

Signaleingang
x Y z
[imx | | [my ~l| |[mz =l
[v: 10 ~l| |[v: 10 || |[v: 0 ~l

Clearly arranged selection and execution of the measurement

| Messung Messwertspeicher | Messgrafik | | Meider |

Messverfahren Datum Zeit Max (mm/s| Bewertung
urze Fundament 1[L[10.10.2017 [09:31:24 384,71

1. Kein Ereignis 10.10.2017 [09:31:24 0,216

2. Grenzwert Gberschritten 10.10.2017 [09:37:22 |384,71

3. Kein Ereignis 10.10.2017 [09:37:37 |1,904 t
4. Warnschwelle Gberschritten 10.10.2017 [09:37:41 [3,237
5. Grenzwert berschritten 10.10.2017 |09:37:44 |291,98
6. Kein Ereignis 10.10.2017 [09:37:53 1,574
Gesamtbeurteilung Messwertordner

kurze ut it

Bewertung) Atieler Orcer

[C:\User \Data\t
Messung durchgefihrtam  10.10.2017um 09:31:24
00:06:42

Zeitkonstante (s) 3,000 2 o
Bewertung -

beiFrequenz (Hz)  X: 1,465 Y: 1,343  Z: 1,221 Speichem unter ...

Messwert (mm/s) Y:275,81 Z:361,58

Grenzwert (nm/s)  X: 5,000  Y: 5,000 ) )

Maximalwert (nmfs)  X: 384,71 Y: 275,81 Z:361,58 Zultat benitts Ordner ciniesen:

beiFrequenz (Hz)  X: 1,465 Y:1,343 Z:1,221 [Bau-Messung 300 44-36 134587¢ v |
Ihre Bemerkungen

Berichtsdruck fir Gesamtbeurteilung

Beispielbericht 1 DIN 4150-3 > _J

Automatic event storage

Application

The InnoMeter 4150-3 is designed for the measurement of
vibrations on buildings acc. to DIN4150-3 and SBR.

Vibrations from heavy building activities, traffic, machine
operation or also detonations affect existing building stock.
The InnoMeter 4150-3 measures these vibrations, evaluates
them acc. to the standard immediately and can inform about
the occurred vibrations at any time.

Therefore, a triaxial vibration sensor is positioned at the
building. By means of a signal converter type InnoBeamer, its
signals are transmitted to the computer on which the
InnoMeter4150-3is running.

VMSet-22..24

Vibrations in buildings

InnoMeter® 4150-3:2016 Pro 19 2) - X
‘Enstelungen | Messung | Messwertspeicher | Messgrafk  Analyse. | Meider |
x  © Zewerson

— A
¥ N A~ A
of [ AN\t
. |7
info %
wwar ez w2 eaas  ewzs | oewrzs
© Freauensbersicn
120
n InnoMeter® 4150-32016 Pro 1.9 (1) - X
p | Messung | Messwertspeicher - Messorafk | | Meider |
; Auswahl
e 3 p? Anzuzeigender Zetraum:  von  [[INEINA ~] [053675 b [10.102017 ] [033825
s @ . | |
© Srenzwere
20
180
'S

sm;  oswe  oswm  wwa0 w0 s 0
izt )

Bencit

Desen Bt vewender: [Bespoberan 20N 41503 =] @
Graphical event overview and event analysis

Properties

The InnoMeter 4150-3 combines vibration measurement,
evaluation and presentation of results in one instrument. The
most important characteristic: A report can be printed at any
time since the evaluation is carried out simultaneously with
the measurement. Circuitous data transfer is not required
here. You are ready for giving a statement immediately and at
anytime.

In the German standard DIN 4150-3 the main frequency is an
important parameter as it determines the maximum
allowable vibration level. The main frequency recognition is a
problem for many instruments but not for InnoMeter 4150-3:
It features a permanently active, automatic frequency
recognition and achieves exact results with 4 million
analyses/day.

The measured data is available in differently detailed levels:
You can see the overall status at once, but you are able to
display more details concerning interesting events
progressively. Detail depth reaches up to the recorded high-
resolution vibration signal. This way, analysis with additional
software can be carried out easily.

When it comes to printing a record, the detail depth can be
selected as well. The most important data incl. the
measurement graph fits on one A4 page. If required, the
single events are printed as well. The period for the report to
be printed can also be selected.

Automatic transmission of measurement results via email or
notification of outsiders about alarms for instance via signal
lampsis possible as well.
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v Datasheet - Measuring Kit

Technical Data

Signal Processing
Filter
Measurand
Characteristics
Measurement Duration
Graphical Presentation
Numeric Display
Refresh

Status Indicators

Data Acquisition. Storage and Presentation

Measurement Modes

Measurement

Data Storage

Integrated Graphical Evaluations

Vibration history

Analysis Single Event

Event Annunciators
Display

Radio Switch

Digital Output
E-Mail

Miscellaneous
Available as a Kit

General Functions

*  Centrally managed in the InnoMaster

VMSet-22..24

Vibrations in buildings

Software Module - InnoMeter 4150-3 Pro®

InnoMeter 4150-3 Pro® InnoMeter 4150-3®

Butterworth filter acc. to the standard with 40dB/decade, selectable 1..80 Hz and 1..315 Hz
Vibration velocity (vibration severity) in mm/s
Peak value of vibration velocity, instantaneous main frequency

Adjustable 10 s .. infinitely

5 digits: 0.001 .. 99999
1..4times per second *

Sensor, measuring channel, measurand, parameter, gain, underload, overload

- Sustained vibrational excitation / Short-time vibrational excitation:

- Industrial / residential / listed buildings

- Pipelines: Steel / concrete / plastics

-- User guide

- Choice of the measurement mode

- Indication of elapsed and remaining measurement duration

- Indication of the peak value for all axes incl. main frequency for all axes

- Indication of the maximum vibration value so far incl. respective main frequency
- Indication of the vibration total value (maximum of the 3 axes)

- Data storage of up to 100000 events with detailed data for each event

- You can note own remarks for each event

- Saving and reload measured values in CSV format

- Printing a report about single event, individual report examples can be configured

- Expanding and compressing both Y- and time-axis

- Y-axis optionally as absolute values in mm/s or relativeto the limit value in %

- Time period to be selected by input boxes

- Warnings can be displayed/omitted

- Cursor available, movable by mouse, runs synchronously with the event in the data storage

- Printing a report about the selected time period, individual report examples can be configured

- Signal progression of vibration velocity

- Automic marking of the maximum in the signal progression

- Frequency analysis of the event -
- Automic marking of the maximum in the frequency analysis

- Evaluation of the event in the InnoMeter 4150-3 limit-value-graphic

Display of total vibration value as well as evaluation of single measurement in traffic light colors
Binary signaling of single measurement's evaluation (good/bad)
Binary signaling of single measurement's evaluation (good/bad)

- Transfer of total vibration value as well as evaluation of single measurement
- Cyclic transfer of the data storage

VMSet-23, VMSet-24

module is cloneable
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