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1 About this document
1.1

Function
This operating manual provides you with all of the necessary information for quick start-up and safe
operation of the BlueVary. Therefore, please read this operation manual before starting operation.

1.2

Target group
This operating manual is intended for use by trained specialist personnel. The content of this manual
must be made available to the corresponding personnel and followed by them.

1.3

Symbols used

Hazard!

This symbol indicates a possibly hazardous situation. Failure to observe this safety
instruction can result in personal injury.



1

Caution!

This symbol indicates the possibility of damage to property.

Note!
This symbol indicates helpful, additional information.
List

The bullet point indicates a list in which the order of items has no particular significance.
Sequence of actions
Numbers indicate steps to be performed in a certain sequence.

V1.31 Rev. 180626
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2 For your safety
2.1

General information
The BlueVary was tested and ready for operation when it left our plant.

Please read this operating manual carefully before installing the device and starting operation. The
operating manual contains safety instructions that must be observed to ensure safe operation.
The device may never be operated in conditions that do not correspond to the specifications on the type
plate.

Maintenance and servicing may only be performed by specially trained personnel who are familiar with
the hazards inherent to the work as well as the guarantee terms.

2.2

Authorized personnel
All actions described in this operating manual may only be conducted by specialist personnel who have
been authorized by the plant operator. Work on the device other than that described in this manual may
only be performed by personnel of the BlueSens gas sensor GmbH company for safety reasons and to
ensure compliance with the terms of the guarantee.

2.3

Proper use
The BlueVary is a gas sensor for measuring gas concentrations for the specified gases in the specified
concentration area under the conditions described in the technical data. It is used to monitor metabolism
in biological processes such as fermentation.

2.4

Misuse warning
The BlueVary may not be used as a safety component for monitoring gases in systems or be used as a
gas warning device.

2.5

General safety instructions
If the device is not used correctly, or used for its intended purpose, application-specific hazards may
arise.

Danger!
If the device is incorrectly installed or set, there is a danger of explosions and poisoning.
After installation, check all connections for leaks.


2.6

Note! Please note the safety instructions in all the following chapters,
especially in the chapters 3 and 4.

CE and FCC conformity

See the last pages of this manual for the CE and the FCC certificate.
V1.31 Rev. 180626
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3 Product description
3.1

BlueVary

The BlueVary sensor consists of a basis
station with three plug-in positions for

sensor cartridges. Two different gases can

be measured at once. The third plug-in
position

contains

a

humidity

and/or

pressure cartridge for auto-compensation.
Depending on the application gas sensor

cartridges can be chosen and exchanged
without effort. An annual maintenance is not

Different gas
sensor cartridges
for CO2, O2, CH4,
H2, EtOH are
available

necessary. Flow adapters are available for all
pipe diameters from 4 mm to 1 ¼". The
BlueVary center displays the device status,
the values of the connected cartridges

Humidity/pressure
cartridge for
automatic
compensation

For hoses/
pipes AD4 mm
to 1 ¼"

Fig.1:1:Schematic
Schematic
diagram
overallconstruction
construction
Fig.
diagram
of of
thetheoverall

and further informations, whitch are described
on the following pages.

3.2

Measuring principle

The BlueVary analyzer could contain different
measuring components like:
1. Pressure measuring
2. Moisture measuring
3. Infrared sensors
measuring

for

CO2,

CH4,

EtOH

4. O2 measuring (based on ZrO2 or galvanic
cell technic)
5. H2 measurement
conductivity technic

V1.31 Rev. 180626
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3.2.1

Pressure measurement principle and moisture measuring principle

A piezoresistive, silicon pressure sensor is
used as the pressure sensor.

The moisture measurement is made using a
capacitive, polymer sensor.
Hazard!



Be careful if you want to use the BlueVary



Do not use the device in temperatures




in extreme environment!

outside the specifications.

Do not expose the BlueVary to volatile
organic compounds.

The temperature and humidity sensor may

be damaged if you expose them to high

concentrated acids or bases or to high
concentrations
such

as

NH3,

of

etching

H2O2

etc.

substances
Corrosive

substances may damage the sensor.
3.2.2

CO2 / CH4 / EtOH measuring principle

The IR cartridge consists of an IR light source, a
detector and the reflection measuring cell (fig. 2).

The infrared light beam is reflected by the gas-filled
measuring adapter and the light weakened by the
analyte gas is measured by the detector. The lightpermeable sapphire disc prevents the sample
atmosphere from escaping and contaminating the
optical components. The entire sensor is heated so
that no moisture can condensate. The heating-up
time takes approx. 1 hour. This is the case after
initial start-up and also after each time the device is
disconnected from the power supply. The sensor
does not output any measuring values during the
heating-up time.
Fig. 2: Measuring design of the IR sensor with
an example for CO2
V1.31 Rev. 180626
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3.2.3

O2 measuring principle based on ZrO2

One measuring principle for oxygen for the BlueVary
is based on an oxygen pumping cell and functions

independently of reference gases. If a voltage is
supplied to the cell, oxygen ions are pumped from

the cathode to the anode. If the cathode is covered
with a gas diffusion barrier, when the voltage is

increased a saturation current is formed, which is the
measure for the oxygen concentration in the
atmosphere.

O2
A

O2O2

Fig. 3: Measuring
principle O2 sensor

Danger!

The O2 gas sensor cartridge always requires a
minimum of oxygen, so that the O2 sensor

element is not damaged. The minimum for all
concentration ranges is 0.1% vol. % O2. This

minimum value of O2 must be ensured during the
entire measurement. Do not use this cartridge of

the BlueVary in processes without oxygen. For

measurements without oxygen in the process, we

recommend the O2 gas sensor cartridge based on
a galvanic cell (O2ec).

Hazard!

 Do not use the device in combustible or explosive atmospheres.

 Do not use the device in gases with polymer or silicon components.

 Do not use the device in gases with halogens such as F, Cl, Br, etc.,
CFC or gases with SOx and H2S

 Never expose the sensor to water or moisture when it is switched
off (RH < 75%).

 Do not use the BlueVary in gas concentrations outside the
specified measuring range.

 Do not use the device in gas mixtures without oxygen (O2).

V1.31 Rev. 180626
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3.2.4

O2 measuring principle based on galvanic cell

The oxygen sensor in the cartridge is based on a
lead-oxygen battery which incorporates a lead
anode, an oxygen cathode made of gold, and a weak
acid electrolyte. Oxygen molecules enter the
electrochemical cell through a non-porous flour
carbonide membrane, diffuse in the acid electrolyte,
and are reduced at the gold electrolyte. The current
which flows between the electrodes is proportional to
the oxygen concentration in the gas mixture being
measured. The terminal voltages across the
thermistor (for temperature compensation) and
resistor are read as a signal, with the change in
output voltages representing the change in oxygen
concentration.
3.2.5

H2 measuring principle based thermal conductivity

The hydrogen sensor is based on a micromechanical
silicon chip with a thin membrane. Two thin film
resistors are integrated into the membrane and are
used for both heating the membrane and detecting its
temperature. Both resistors are protected by an inert
coating in order to prevent chemical reactions with
the gas molecules. Above and underneath the
membrane, two cavities are etched into the silicon.
The measuring gas diffuses into the cavities and
depending on the thermal conductivity of the gas
more or less energy is dissipated from the membrane
(source) which is held at a higher temperature than
the remaining chip (hollow). The quantity measured
is the voltage that is needed to keep the temperature
of the membrane at the higher level. The
micromechanical chip is fitted into the housing where
the measuring gas flows through. In order to allow a
temperature controlled operation mode of the sensor,
the temperature of housing of the chip is controlled
using two heating elements and a temperature
sensor that are attached to the housing. The default
value is 60°C (140°F).

V1.31 Rev. 180626
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4 Installation
4.1

General instructions
The BlueVary was protected on its way to the
installation location by a special packaging (Keep this
package for maintenance purposes). This secures it
against the usual transport strains. However, before
installation, check if the device has suffered
damaged due to improper transport or incorrect
storage. If the device is damaged in any way,
operation without hazards is not possible and the
device may not be installed and taken into operation.
Check whether the enclosed materials, such as
gaskets, are suitable for your process conditions
(pressure, temperature, etc.).

The installation should only be performed under
supervision by a specialist and in compliance with
all applicable work safety rules.

Caution!
The integrated filter is not intended to repel
fluids (see chapter 4.1.2). Never install the
sensor so that fluid can run into it.
If water penetrates the flow adapter, it must be
rinsed with a sufficient amount of dry air.

After installation, check that the pipe connection
is gas-tight.
Do not use solvent-containing sealant like
Locktide™ or similar. The analyzer could be
damaged by the solvent. Please use Teflon or
hemp tape for sealant if needed.

V1.31 Rev. 180626
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4.1.1

Included in scope of supply

C

B

A
D

E

Fig. 4: All parts that are scope of the supply

A

Article No.
Z-XX-00079

B

Z-NT-00011

D

Z-KA-00013

C
E

Z-KA-00025
Z-KA-00054

CC-BlueVary
ferm/cell*
BD-BlueVary
ferm/cell*
BACCheck*

*not shown on picture

V1.31 Rev. 180626

Description

Set for mounting (metal plates, rubber feet, screws, torx wrench)

Set for power supply (24V power supply with international blades)
Connection cable for BlueVary, incl. power connector, 0,2m
Adapter cable RS232, USB to M12, 1,8m
Adapter cable BlueVary Center to M12
Calibration certificate BlueVary
Manual BlueVary Ferm/Cell
Diagnostics software via RS232, (via download)
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4.1.2

Unboxing and assembling

All parts are well packed and need to be checked
during unboxing regarding damages.

C

For the assembling you will need (fig. 5a):
1. All parts from fig. 4.

2. The BlueVary center (A)

3. a flow adapter (B) (different types are
available)
4. Two cartridges for gases and one cartridge
for pressure/humidity (C)

B

D

A

Fig. 5a: BlueVary parts

5. Safety rod (D)

6. Bag with filter set BlueVary (art. no.: Z-XX00078).
To assemble the BlueVary proceed in the following
steps:
First place the filters and gaskets on the flow
adapter. All needed filters and gaskets are in the
filter set for the BlueVary (art. no.: Z-XX-00078).
For each recess there are two different filters.
There is a thin filter (fig. 5b: A), a thicker filter (fig.
5b: B) and a gasket (fig. 5b: C). The thin filter is
hydrophobic and the thicker filter is to hold back
pollutions and particles. For each recess there is
a gasket, a thin filter and a thicker filter in the
filter set (fig. 5b).

A

B

C

Fig. 5b: BlueVary filter and gasket

Fig. 5c: BlueVary filter and gasket

1. Place the gaskets in the recesses (fig. 5c)

2. Insert the thin filter into the recesses. (fig. 5d)
3. Insert the thicker filters into the recesses.

4. If the filters don´t fit in the recesses, it might be
necessary to push them gently into place.

V1.31 Rev. 180626

Fig. 5d: BlueVary filter and gasket mounted
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5. The BlueVary could be mounted vertically (A) or
just be placed on a bench (B). (fig. 6)

A

6. To attach the BlueVary to a wall do not mount
the rubber feet. Everything else need to be done
like in the next steps.
7. Attach the rubber feet to the outer wholes in the
mounting plate with the bigger screws. (fig. 7)
8. Fasten the mounting plates with the remaining
screws to the flow adapter. (fig. 8)

B
Fig. 6: flow adapter with mounting plates for
horizontal mounting or placement on a bench

Fig. 7: All parts of the mounting plates / rubber
feet already mounted

Fig. 8: Attachment of the mounting plates to the
flow adapter

V1.31 Rev. 180626
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9. Now the gas sensor cartridges could be connect
to the flow adapter. Therefore place the first
cartridge on the right side of the flow adapter in a
10-20° angle and push it slightly towards the flow
adapter and turn it horizontal.
10. Afterwards the second cartridge is pleased on
the left side of the 1st cartridges and is pushed
and turned like the first one.
11. The 3rd cartridge is finally pleased at the free
place on the flow adapter. This cartridge is the
first that has to be disconnected if cartridges
need to be changed!

Fig. 9: 1 cartridge needs to be placed on the
right side of the flow adapter
st

Fig. 10: 2 cartridge needs to be placed left to
the first with a 10° angle.
nd

Fig. 11: 3 cartridge needs to be placed left to
the second with a 10° angle .To disconnect the
cartridges start from the left side.
rd

V1.31 Rev. 180626
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4.1.3

Installing the sensor on pipes

The sensor has a flow adapter (fig. 6: A), through
which the gas to be measured flows. It can be
adjusted in sizes from 1/8" to 1 ¼".

gas flow

top

Various connection pieces for pipes and hoses are
available for the sizes 1/8” to ¼". This allows the
sensor to be connected directly to the exhaust line
of fermenters.
There are filters for retaining particles placed
between flow adapter and the actual measuring cell.
These filters are not water-permeable.

The sensor should always be attached so that NO
fluid can run into the measuring cells. Never install
the BlueVary at the lowest point of the line. Make
sure that the gas can flow in a vertical direction
(from top to bottom) through the flow adapter (fig.
12).

V1.31 Rev. 180626

bottom
Fig. 12: Gas flow BlueVary from “top to bottom” so
liquids can be flushed out
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4.2

Electrical connection
4.2.1

General information
B

Caution!
Read the installation instructions carefully to
avoid damage to the device.
Proceed step-by-step.

D

Only use the original plugs, cables and power
adapters (Fig. 13).

Never connect or disconnect plugs or cartiges
when the device is connected to the power
supply.

The device does not have an on/off switch; it
starts operation as soon as it is connected to
the power supply.

C

A

E

Fig. 13: original cables and electrical accessories.

Improper operation can result in damage to the
device.
4.2.2

Power up

1. Make your choice of the corresponding
blade B necessary in your country to plug in
the supplied power supply A.
2. Connect cable E (fig.13) to port A (fig. 14).

3. Connect cable E and cable C (use connector
with the two wires)
4. Attach power supply to cable C (fig.15)

4.2.3

Connection via RS232/USB

The following items will be needed for the electrical
connection RS232 to USB (fig. 16):

Fig. 14: Port A: Power in, RS232, ModBus RTU
Port B: 3 x Analogue outputs

Fig. 15: Connection of power supply A to
connector of cable C

1. Connect cable D to the corresponding
connector of cable C

2. Plug in the USB adapter into a free USB port
of your computer. Be aware that the USB
adapter does not replace the power supply!
V1.31 Rev. 180626

Fig. 16: RS232-sticker on USB adapter of
cable D
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3. After switching on the computer a COM port
should be automatically created in Windows.
Some Windows versions require a driver.
Check the USB flash drive (if BlueVis is
purchased) or visit the FTDI website for the
latest RS232 driver.
4. Perform one point calibration for each
gas sensor cartridge before use! See
Chapter 5.1.
4.2.4

Connection via Modus RTU

The following items will be needed for the
electrical connection:
Cable RS485 to USB, Art. No.: Z-KA-00015.
1. Connect the RS485 cable to
corresponding connector of cable C

the

2. Plug in the USB adapter into a free USB port
of your computer. Be aware that the USB
adapter does not replace the power supply!

Fig.17: USB connector RS485 (Modbus
RTU)

3. After switching on the computer a COM port
should be automatically created in Windows.
Some Windows versions require a driver.
Check the USB flash drive (if BlueVis is
purchased) or visit the FTDI website for the
latest RS485 driver.
4. Perform one point calibration for each
gas sensor cartridge before use! See
Chapter 5.1.

5. If more than one BlueVary device (up to 12)
is attached to the same “bus” the
corresponding ModBus IDs need to be
different. The Modbus ID of each BlueVary
could be changed easily with the menu. (see
chapter menu). The RS485 data bus must
be terminated with a terminating resistor
(part of Z-KA-00015) at the end of the data
bus.
V1.31 Rev. 180626
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4.2.5

Connection via analogue output

To connect the BlueVary via analogue outputs to
other process control systems just order the
analogue cable Z-KA-00058. (Pinning see Ch. 8.2)
1. Perform one point calibration for each
gas sensor cartridge before use! See
Chapter 6.1.

Fig. 18: Analogue cable with open ends

4.2.6 Connection via Ethernet Modbus TCP/IP

The BlueVary comes with Modbus TCP/IP
connectivity for easy use in company networks.
1. Power up the BlueVary as described in
chapter 4.2.2.

2. . Just connect the Ethernet cable (fig. 20) to
port C (fig. 19).

3. Attach the RJ45 connector to your network.
IP settings of BlueVary are described in
chapter (Menu).

4. Perform one point calibration for each
gas sensor cartridge before use! See
Chapter 5.1.

Caution!
Note your BlueVary safety advices. Never start
the BlueVary when it was exposed to high
concentrations of air humidity. Note the
specifications on your data sheet. The BlueVary
could be destroyed when started with too high
concentration of humidity or condensated water
in the measuring chambers.

Fig. 19: Port C: M12 Ethernet for ModBus TCP/IP
Port D: For future use

Fig. 20: Ethernet cable for ModBus TCP/IP

Never expose the sensor to water or moisture
when it is switched off (RH < 75%). If the
analyzer was stored in a cold surrounding, wait
several hours until the analyzer has reached
room temperature.
V1.31 Rev. 180626
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5 LCD-Display

After connecting the BlueVary to the power supply
(see chapter 4.2.2) the cartridges are searched and
a communication between cartridges and BlueVary
center is established:
If no error occurs the starting display is shown after
a few seconds. The background colour will switch to
yellow and stay yellow during the heating up period
of about 60 minutes. During this time period no
concentration measurements are possible. After
heating up the background colour will switch to
white*. The BlueVary now is ready for use!

Fig. 21: Display during
searching for cartridges

 After the first power up and any time after a
cartridge is exchanged the BlueVary requests a 1point calibration. This is signalised by a yellow /
green flashing background colour. (For 1-point
calibration see chapter 7.1).

Fig. 22: Starting display during
heating up period

Fig. 23: Starting display after
heating up (and 1-point)

Depending on the status of the BlueVary the
background can have different colours:
Colour
White
Yellow
Blue

Yellow / green
flashing
Yellow / white
flashing
Yellow / red
flashing

BlueVary-status

Normal state, BlueVary ready for use
BlueVary in heating up phase (60 min. after power up)
Communication over serial interface
1-point calibration of at least 1 cartridge required
Remaining life time of at least 1 cartridge below 1 month (time to
order a new one)
Life time of at least 1 cartridge expired or device error (service
required)

* The white background colour can also appear light blue, depending on the viewing angel.
V1.31 Rev. 180626
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6 BlueVary menu
6.1

General explanations

The BlueVary has an integrated keypad and a LCD display for
showing values and changing settings. To indicate the selected line a
„-„ [cursor] is displayed in front of the text of the line (see fig.23).
The functions of the keypad are:

: Moves the curser upwards / increases values

: Moves the curser downwards / decreases values
: Moves the curser to the left

: Moves the curser to the right

OK: Input acknowledgement / selections
esc: End of input / back to last level

Fig. 24:Available buttons on the BlueVary
Center.   OK esc

Glossary of the pictures: Bold type lines are for input or to make a choice.
The keypad is Bold type within the text:   OK esc.
Menu items are displayed italic within the text.

To select a menu item move the cursor with  to the corresponding line and press Ok.
For options, these are selected via , numbers are entered via  .
To finish an input press the esc – button.

To store values, it is necessary to select the menu item Apply settings.
Should a menu to be left, always can be pressed the esc- button.

V1.31 Rev. 180626
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6.2

Starting display and main menu

The starting display is shown in Fig.25. It shows the gas type and concentration of the attached
cartridges followed by the pressure and the absolute humidity. It also shows the lifetime of the attached
cartridges.

Fig. 25: Starting display, schematic and picture

Pressing OK will lead you to the main menu:

Fig. 26: Starting display and the items of the main menu (schematic)

V1.31 Rev. 180626
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6.3

Submenu Set user rights

In the submenu Set user level the access rights can be chosen according to the following list:
user level
Normal user
Calibration user
Installation user
Admin

Access rights

Code
Reading rights
Unnecessary
Normal user + calibration rights (1-point / 2-point)
0001
Normal user + configuration rights
2020
Unlimited rights
1818

 After a reset or power up user level always switches to Normal User!
To select a user first place the cursor with the  buttons in front of the User you want to select. By
pressing OK button the user is selected. For any other user than the Normal one proceed with code
input. Select the code line ( + OK) and insert the corresponding code ( + ESC).

Fig. 27: Schematic of the submenu user level and picture of the screen while code entry

To accept the input go to Apply settings () and press OK.

Depending on whether the code was right or not one of the following messages appear:

Fig. 28: Possible messages after trying to apply settings in the User menu

The message has to be confirmed by pressing OK.

V1.31 Rev. 180626
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6.4

1-point calibration

The 1-point calibration can only be performed if the Calibration user or Admin is active.

In the submenu 1-point calibration you can first select the cartridge which you want to calibrate. You can
select just one or both cartridges at once. The corresponding gas concentrations needed for the 1-point
calibration are also displayed.

Fig. 29: Schematic of the 1-point calibration submenu and picture after selecting both cartridges

 Further Information regarding the 1-point calibration can be found in chapter 7.1.

6.5

2-point calibration

The 2-point calibration can only be performed if the Calibration user or Admin is active.

The structure of the submenu 2-point calibration is almost the same as for the 1-point calibration. First
difference is that only one cartridge can be calibrated at once. Second difference is that the
Concentration for the 2-point calibration can be entered by the user.

Fig. 30: Schematic of the 2-point calibration submenu

The 2-point calibration should only be performed by experienced users after a perfect 1-point
calibration! Please contact BlueSens service for additional information!

V1.31 Rev. 180626
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6.6

Serial settings

The serial settings can only be changed if the Installation user or Admin is active.
 The shown settings are equal to the factory settings at delivery.

Fig. 31: Schematic of the Serial settings submenu

In the submenu Serial settings the settings of the serial interface (RS232) can be changed. The baud
rate can be changed to 9600, 19200 or 38400 baud. In addition a periodic output mode can be selected.
To enable the periodic output mode a value different from zero has to be entered in the line Send data
every : 000. The value can only be changed in steps of 10 and correspond to the seconds of the interval.
To stop the periodic output, enter 000.

6.7

Modbus settings

The Modbus settings can only be changed if the Installation user or Admin is active.
 The shown settings are equal to the factory settings at delivery.

Fig. 32: Schematic of the Modbus settings submenu

In the submenu Modbus settings the settings of the Modbus interface (RTU/RS485 or TCI/IP) can be
changed. There are three additional submenus (Modbus RTU settings, Modbus TCP settings and
Modbus RTU master) and the possibility to select the Modbus Mode and to set the Modbus id.

Depending on the selected Modbus Mode the corresponding settings can be changed in the submenus
(RTU or TCP).
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6.7.1

Modbus RTU settings

The Modbus RTU settings can only be changed if the Installation user or Admin is active.
 The shown settings are equal to the factory settings at delivery.

Fig. 33: Schematic of the Modbus RTU settings submenu

In the submenu Modbus RTU settings the settings of the Modbus RTU interface (RS485) can be
changed. The baud rate can be changed to 9600, 19200 or 38400 baud. The parity can be changed to
none (with 2 stop bits) or even (with 1 stop bit).
6.7.2

Modbus TCP settings

The Modbus RTU settings can only be changed if the Installation user or Admin is active.
 The shown settings are equal to the factory settings at delivery.

Fig. 34: Schematic of the Modbus TCP settings submenu

In the submenu Modbus TCP settings the settings of the Modbus TCP interface (TCP/IP) can be
changed. The IP address, the subnet mask and the gateway can be changed. The physical address
(MAC address) is just displayed and cannot be changed.

Please ask your network administrator before changing settings or switching to Modbus TCP
mode!.
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6.7.3

Modbus RTU master

For future use only!

6.8

Sensor info

Fig. 35: Schematic of the Sensor info submenu

The submenu Sensor info shows additional information about the attached cartridges and the main unit
(BlueVary center) and the installed firmware version. You will get additional information by selecting the
cartridge of interest or the main unit (third channel is for future use only)

6.9

Analog settings

The analog settings can only be changed if the Installation user or Admin is active.
 The shown settings are equal to the factory settings at delivery.

Fig. 36: Schematic of the Analog settings submenu

In the submenu Analog settings the three analogue outputs of the BlueVary can be configured. In
addition the outputs can be set to either 4 mA or 20 mA for adjusting external equipment like PLC or
process control.
The first two channels correspond to the installed gas sensor cartridges (here CO2 and O2) and the
input for the third channel can be selected (here humidity).
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Fig. 37: Schematic of the submenus for the first two (left) and third channel (right)

The user can choose if he wants to enter the min. and max. values or the offset and slope (mA/%)
values. If min. or max. values are entered offset and slope values are automatically calculated and
displayed. If offset or slope values are entered min. and max. values are automatically calculated and
displayed. For the third channel the input can be selected form humidity (absolute), pressure (absolute)
and extern (future use only).

6.10 Advanced settings
The selection of an ext. sensor is for future use only
The reset of the 2-point calibration can only be performed if the Calibration user or Admin is
active.
The flashing with a new firmware can only be performed if the Admin is active.

Fig. 38: Schematic of the submenu Advanced settings

The submenu Advanced settings gives the user access to some additional functions of the BlueVary.
The menu items reset 2-pt. XX can be chosen to reset all previously performed 2-point calibrations of a
cartridge.
With the item Read new firmware the BlueVary can participate from new firmware feature that may be
available in future revisions. To use this feature the new firmware, together with newest Bootloader
software has to be ordered from BlueSens.
 The menu settings of the BlueVary are retained after a firmware update.

Please contact BlueSens service for additional information!
Handling errors like disconnecting the power supply during firmware update may cause
serious damage to the BlueVary or disable the BlueVary.
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7 Maintenance
The BlueVary is designed to be maintenance free
because of changeable gas sensor cartridges.

The individual cartridges for the gases have an
operating time of 365 days. The remaining life time
is shown continuously on the display of the
BlueVary center.
Cartridges for Humidity/pressure or Pressure have a
lifetime of 730 days until they need to be changed.
The BlueVary center is maintenance free.

7.1

1-point calibration
Once a month, the sensor needs a 1-point
calibration to gain exact measurements. To make
the adjustment, expose the sensor for at least 30
minutes to the gas stated in the individual data
sheet of the sensor cartridge. The flow rate must
be 200ml per minute or higher. If the BlueVary
was exposed to high concentrations of CO2
flushing for several hours is necessary. To save
calibrating gas in this special case, normal fresh
air could be used in the first time and the
specified gas could be used only in the last 30
minutes. Note that NOT all BlueVary sensor
cartridges are suitable for a 1-point-calibration
with fresh air. Any changes in the gas mixture for
1-point calibration will cause errors in the
measurement. See table 1 on the right side to
find the standard gas concentrations for the
BlueVary cartridges. Please also note the
individual data sheet of your BlueVary cartridge.
Advices on the data sheet have absolute priority.

V1.31 Rev. 180626

Standard concentrations for 1-point calibration:
(Always see data sheet or look in the Menu under 1-pt calibration to find
out for which gas your sensor is calibrated for!)

Sensor cartridge
CO2 vol.-% up to

10
25
50
50 Biogas
O2 vol.-% up to

25
50
100
CH4 vol.-% up to
100
100 Biogas
H2 vol.-% up to

fresh air*

Standard gas:
21 vol.-% O2,
79 vol.-% N2

X
X

X
X
X
X

X
X
X

X
X
X

N2

CO2

X
X

X
X

X
X
10
X
X
50
X
X
100
EtOH 0,3 vol.-% up
to
X (wet)
10
X (wet)
25
*Fresh air means: 0,04 vol.-% CO2, 20,97 vol.-% O2, rest N2
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7.2

2-point calibration

The 2-point calibration should only be performed by experienced users! Please contact
BlueSens service for additional information!
 All previously performed 2-point calibrations of a cartridge can be reset in the Advanced
settings submenu.

7.3

Filter change

7.3.1 Removing sensor cartridges from flow adapter
1. Turn the sensor on the left (you can read the
label on the cartridge1) slightly to the right (anti
clockwise) and remove it from the flow adapter.
2. Repeat this until all sensor cartridges are
removed.
3. Replace filters and gaskets

Caution!
The integrated filter is not intended to repel
fluids. Never install the sensor so that fluid can
run into it.

If water penetrates the flow adapter, it must be
rinsed with a sufficient amount of dry air.
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8 Appendix
8.1

Calibration table
Complete calibration can only be conducted by BlueSens. Monthly 1-point calibration can be performed
as described in chapter 5.1.
Fill out the table below when this is performed.
Date

Procedure

Complete calibration
1-point calibration

V1.31 Rev. 180626

Conditions

25 °C, 1 bar

Name

BlueSens

Signature
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8.2

Pinning of the analog cable Z-KA-00058

Colour

Pinning

White

4–20 mA output, RL < 500 Ohm for CH1

Brown

GND

Green

4–20 mA output, RL < 500 Ohm for CH2

Yellow

GND

Grey

4–20 mA output, RL < 500 Ohm for CH3

Rose

GND

Blue
Red

V1.31 Rev. 180626

GND
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8.3

Technical drawing
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8.4

Technical data

8.4.1 BlueVary Center

Power supply: 24 V DC
Power consumption (max.): 24 W
Weight, BlueVary Center only: approx. 500g
Weight, complete system (BlueVary, 3 cartridges and ¼“ flow adaptor): approx. 2600g
IP protection class: 65
8.4.2 BlueVary gas sensor cartridge
See individual datasheet of gas sensor cartridge.

8.5

Warranty

The warranty period for BlueVary is two years including material or BlueSens processing errors.
A loss of the warranty is likely to be caused by non-observance of these operating instructions, in case of
improper handling (e.g. opening the BlueVary or the sensor cartridges) and when using an other
than the supplied original power supply.

8.6

Service and Support

Our qualified customer service will be happy to assist you as a partner.
If necessary, please contact your distributor or directly to us:
Tel.: +49 2366 4995 567 or via e-mail service@bluesens.de
USA: 847 201 3124 or via e-mail service@bluesens.com

8.7

Proper disposal

8.8

Imprint

We recommend sending back old and expired sensor cartridges to BlueSens gas sensor GmbH
(address see under "imprint"). We will then guarantee you a professional decomposition and
environmentally compatible recycling of all components!

BlueVary Operating Manual English
Edition 1.31 / Rev.180626
© BlueSens gas sensor GmbH

The pictures and drawings in this manual may differ from the original, they are only for illustration purposes. All specifications –
including technical specifications – can be changed without notice. All pictures and graphics in this guide: © BlueSens gas
sensor GmbH, Herten

BlueSens gas sensor GmbH
Snirgelskamp 25
D-45699 Herten, Germany
Phone +049 (0)2366/4995500
Fax +049 (0)2366/4995599
E-mail: service@bluesens.de
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9 CE-CONFORMITY

EU Declaration of Conformity according
EU Directive 2014/30/EU (EMC - Directive)
We, BlueSens gas sensor GmbH
Snirgelskamp 25, 45699 Herten (Germany)
herewith declare in sole responsibility that the product:
Gas-Sensor

BlueVary

observe the essential requirements determined in the Council Directive for the
adoption of the legal regulations of the Member States about electromagnetic
compatibility (2014/30/EU).
The judgement of the product to electromagnetic compatibility was effected on basis of the
following EC harmonised standards:

EMI

EMS

EN 55011:2009 + A1:2010
EN 61326-1:2013

This declaration applies to all specimen manufactured according to the sample tested.

HERTEN, 01.12.2017

Place and Date
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Countersign of manufacturer/representative
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10 FCC-CONFORMITY

Declaration of Conformity
We, BlueSens gas sensor GmbH
Snirgelskamp 25, 45699 Herten (Germany)
herewith declare in sole responsibility that the product:
Gas-Sensor

BlueVary

In combination with our accessories:
Power supply,
Cables
To which this declaration relates is in conformity with the of the following
specifications:

FCC 47 CFR, 15B, §15.107 & §15.109
This declaration applies to all specimen manufactured according to the sample tested.

HERTEN, 01.12.2017

Place and Date
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Countersign of manufacturer/representative
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