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QS3 & Henning Sensor Suite
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Design for 
modern elevator 
Diagnosis

• „No” time limit for measurement    
within 8G memory disk

• Simultaneous representation and data 
evaluation, via USB connection with laptop

• Built-in Li-ion battery pack, easy maintenance

Acceleration Measurement in all 3-axes

• remote control APP for Android device

• Built-in Bluetooth module

• Built-in wireless QI charging module

• reload with mobile power-bank possible
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How-to-Use: Software (HENNING Suite)

Download the latest setup file from Henning web-site and install the 
software. The installation will recognize your OS language automaticly 
(available for English, German, Chinese, Japanese and Turkish at the 
moment) and apply it to software. The user can also select a language 
later on.

Double-click             to start the software.

HENNING Suite can be use for the data collection, evaluation of following 
HENNING products:

- acceleration sensor (type: QS3)
- sound level meter (type: AZ8922)
- mobile rope load sensor (type: MSM12)
- Elevator testing device ELVI



mobile Diagnose

Seite 4

Language selection
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Basic settings
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Basic settings

For avoiding to download the same measurement repeated, as a default setting, 
if a measurement is read-in the Suite, it will be deleted from the memory disk of 
the sensor. 

If the user don’t like this default setting, we can change it in Suite.
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Basic settings

According to ISO18378, Suite can provide the 10Hz LP filter processing 
for the PK/PK values of RAW data.
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Basic settings

Get the average values for all travel sections in one 
measurements in the end of a report
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Limit sets

In “Administration” 
the user can define 
limit sets for the ISO 
18738 values

Choose an entry from the pull down list

Save with “Apply”
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Using Acceleration Sensor QS3

1. Status Anzeige

- Blinking green slowly: Idle
- Fast green blinking : Initialisation
- Steady green: Measurement is running
- Blinking red slowly: Batteries down
- Fast red blinking: Internal memory full

2. Bluetooth and Charging

- Blue: BT transmission
- Steady red: Batteries are loaded
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Start a measurement

Stand-Alone:

1. Start the sensor:

Push the black button once

=> LED starts blinking green

2. Start the measurement

Push the black button again

=> green LED stays on

3. Stop the measurement

Push the black button again

=> LED starts blinking green

4. Download and Evaluation via 

PC

On/Off button
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Control the QS3 via an Android phone

by Bluetooth
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Online Measurement

Set an ID

Start with „New Measurement“
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Online Messung

Waiting a moment, Suite will search the 
sensor and build the connection 
automatic. The green indicator means 
the connection has been built already.

For measurement collection by Suite 
(named as “online”), the user should 
build a USB connection between the 
sensor and laptop at first. And then, no 
need to click “connect” in the label “Acc. 
Sensor”, press the right key of mouse on a 
project and click “New Measurement” 
directly.

Appoint a ID number for this measurement

After Clicking “New Measurement”，the 
measurement will start.

“Stop” to stop the measurement
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Positioning acc. ISO 18738
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Read Measurements
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Read Measurements

Connect the sensor to laptop by USB, go to the 
label “Acc. Sensor” and click “connect”. Suite 
will build the connection between sensor and 
laptop and read-out the measurement from 
sensor.

Show the sensor information at here

All measurements will be list at here after 
read-out from sensor. Please tick off the 
measurement and read-in Suite or delete 
from sensor directly.

For read-in measurement, the user must click “new project” to create a project.

Input the project information, especially the rated 
speed, in this area and select a existing limit for 
evaluation. Click “save” to save all changes.
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Read Measurements

Connect the sensor to laptop by USB, go to the 
label “Acc. Sensor” and click “connect”. Suite 
will build the connection between sensor and 
laptop and read-out the measurement from 
sensor.

Show the sensor information at here

All measurements will be list at here after 
read-out from sensor. Please tick off the 
measurement and read-in Suite or delete 
from sensor directly.

For read-in measurement, the user must click “new project” to create a project.

Input the project information, especially the rated 
speed, in this area and select a existing limit for 
evaluation. Click “save” to save all changes.

tick off all the measurements 
that you want to read-in this 
project and drag and drop them 
into the reference project by 
holding the left key of mouse.
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Evaluation
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A double click into a curve open the curve in a single viewAnother double click closes the single view mode
A click into a curves gives the actual valueZoom in: Holding left mouse button and create a frame from the 
upper left corner to the bottom right

Holding right mouse button and moving, moves the curves acc. The 
mouse gestures
Undo zoom: Zoom from bottom right corner to upper left corner

Evaluation
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Im- and Export
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Delete Measurements and projects

For measurement deletion, the user have the following 2 options:

1. Delete the project directly.
2. Delete a measurement in the project.
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Frequency analysis

Step of frequency analysis

1. Carry out FFT (Fourier Transform) for 
one of acceleration curve and check 
the measured frequency.

2. Input the parameters of the elevator 
(such as: diameter of traction sheave 
and so on) and calculate the natural 
frequency.

3. Compare the measured frequency with 
natural frequency and get the source 
of vibration.

Choose a axis and go into the frequency analysis interface. 
In general, Z-axis is the target of analysis.

Adjust the red frame to 
cover the constant drive 
area. In general, analysis 
should be done for constant 
drive.

Input the parameter of 
elevator in this area to 
calculate the natural 
frequency.

The measured frequency is showed in this area as 
a lot of blue vertical lines. Max amplitude and 
reference frequency will be detected and showed 
at the upper-left corner.

Choose a sheave, its natural frequency will be mark on the area of measured 
frequency as a orange vertical line. If this orange line is overlap with one of 
blue line, it means the chosen sheave leads this vibration. Try to find out 
which sheave leads the max amplitude. It is the principal source of vibration 
during the constant drive.
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Evaluation

• How does the analysis recognize 

the travel situations?

• How are the performance data determined?

• How is the ride quality determined?

• How are the parameters calculated?
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Threshold values

Based on the threshold values and not causal filters 

the travel situation is recognized
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Travel situations

Based on the threshold values and not causal filters 

the travel situation is recognized

t0 t1 t2 t3                 t4 t5

t0 t1 t2 t3 t4 t51. Travel section

2. Travel section
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Integration

Calculation of acceleration and path

Calculates: Velocity [m/s]

Measurement: acceleration in z-direction [m/s²]

Calculates: Path [m]

Integration

Integration

Parameters: max. acceleration, max. velocity
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Differenciation

Calculates: Jerk [m/s³]

Measurement: acceleration in z-direction [m/s²]

Differenciation

Parameter: max. jerk
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Vibration evaluation

Vibration analysis (evaluation acc. to ISO 

8041)

X-, Y-axis

Z-axis
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Peak examination

Parameters: Peak to Peak

Zero to Peak
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Frequency examination

Parameter: 95 % value 

95 % of all values are below this limit
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Velocity limits

aZ10

vZ

t

aZ10

vZ

Stand Accelerate Drive Brake Stand

Tv0 Tv1 Tv2                                                   Tv3‘

5% 95%                  95%                            5%     

of the velocity

Parameters:

a95 (acceleration): between Tv0 and Tv1

a95 (braking): between Tv2 and Tv3
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Acceleration and & deceleration

sZ

vZ

t

sZ

vZ

T0 T1 T2 T3

500 mm

500 mm

T0 : 0.5 sec before closing the door

T1 : 500 mm after travel start

T2 : 500 mm before travel end

T3 : 0.5 sec after öpening the door

azmax: maximum acceleration between T0 and T1

azmin: maximum deceleration between T2 and T3

Parameters:
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Application examples

• Trouble shooting

• Control problems

• Mechanical drive problems
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Example analysis 

High acceleration level only in Y-direction

=> Unbalance in the engine

Measurement directly on the drive unit
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Expert analysis 1

Starting situation:

• High-quality elevator plant

• Very unquiet running

• The measurements shall specify the defect source 

in more detail: Drive or car mechanics?
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Expert analysis 2

Travel 

upward

Accelerations 

in the car

Travel 

downward

Accelerations 

in the car
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Expert analysis 3

Travel 

upward

Rotational speed

and torque

at the winch

Travel

downward

Rotational speed

and torque

at the winch
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Expert analysis 4

The cause cannot be the drive, as the acceleration curves

in the Z-direction do not show the strong peaks, this is also

confirmed by the rotational speed curves
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Rail joint
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Drive problems 1

Found: High noise development (car)

Measured: Excessively high accelerations in all 

directions
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Drive problems 2

High level in all room directions

=> Misalignment motor/gearbox

Measured at the winch
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Drive problems 3

High level only in X

=> Unbalance in the motor

Measured at the winch
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Drive problems 4

Starting situation:

• High noise development and vibrations in the car

• Several plants of the same type show the same

behaviour

• By visual control guides and rails have been

excluded to be the cause 

• Frequency converter by variation of the I- and P-share,

adoption of the motor flow etc. excluded

• Suggestion: The drive transmits vibrations by the

ropes into the car
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Drive problems 5

Procedure:

• Measurement empty car down

• Measurement empty car up

• Measurement gear unit empty down

• Measurement gear unit empty up

• Frequency analysis
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Drive problems 5

Car empty down
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Drive problems 6

Car empty up
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Drive problems 7

Gear unit empty down
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Drive problems 8

Gear unit empty up
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Drive problems 9

Frequency analysis of the Y channel 
(Same sensor room orientation)

Car empty down

114,375 Hz

Car empty up

114,500 Hz

Gear unit empty down

114,375 Hz

Gear unit empty up

114,375 Hz

=> The vibration results from the drive
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Drive problems 10

Meaasured: Frequency in Y-direction 114.375 Hz

Measured: Motor speed 1372.5 1/min

Motor speed 1 372.5 1/min = 22.875 1/sec (Hz)

114.375 Hz

22.875 Hz
= Factor 5

The gear unit has a 5-start worm

=> Too big geometric tolerance of the worm 
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Control Problems 1

Vibration in acceleration

Resonance between motor control loop and car 

mechanics=> Too hard adjustment of the „I share“
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Control problems 2

Softer adjustment of the “I share“
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Control problems 3

„I-share“ perfectly adjusted, no resonance 

effects

Too low adjustment of the „P-share“ 

With high loading the „P-share“ can no longer 

„guide“ the controller

Overswinging of the run-up ramp
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Discussion


