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1 General 

BX-TE and BX-TU are traditional 4-input pushbutton interfaces, to which a 
temperature probe has been added to perform the function of Thermostat.
The TU version also integrates a humidity probe to perform dew point 
measurement and control functions (Dew Point).
For information on the whole part concerning the 4-input button interface, refer to 
the manual of the BX-4XIO device.
This manual, on the other hand, deals with all the part concerning the use of 
temperature and humidity probes.
We could think of this device as a real thermostat, capable of regulating the 
operation of a thermal machine, which only lacks commands and displays to 
adjust the setpoint temperature.
These operations can be carried out with the Supervisor using the appropriate 
communication objects displayed by ETS.
The products described in this manual all use the ETS library named
BX-T02.vd5
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2 Product features 

Button interface with probe is powered via the Konnex bus and does not 
need additional power supplies.
The version called BX-TE has 3 additional wires for connection to a solid 
state temperature probe calibrated by the manufacturer (Maxim DS18B20), 
capable of measuring temperatures in the range between -55 ° C and 125 ° C, 
with an accuracy of +/- 0.5 ° C.
The temperature data are already transmitted in digital form on the 1-wire 
bus, allowing connection distances of up to 100 meters to be reached, 
without any alteration of the measurement.

BX-TU version, on the other hand, has 4 additional wires for connection to a 
more advanced probe that allows simultaneous measurement of 
temperature and humidity.
Also in this case it is a solid state sensor calibrated by the manufacturer that 
achieves superior performance (Sensirion SHT21), reaching an accuracy of +/- 
0.1 ° C in the temperature range between -40 ° C and 125 ° C and +/- 2% on 
relative humidity. The high performance of the transducer requires that the 
connection cable with the interface is not lengthened or modified. 
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3 ETS library 

These devices are equipped with a button interface identical to the one 
already described in the BX-4XIO manual. In this case, however, there are 
also new parameters to enable the temperature (TE), humidity (TU) 
measurement sensors and the Thermostat function.

3.1 General 

The device allows you to install and use the 3 probes TE1, TE2 and TU 
even simultaneously, but generally only one is always supplied.
TE1, for measuring the temperature only, is supplied with the code BX-TE.
TU, for the measurement of temperature and humidity, is supplied with the 
code BX-TU. TE2 probe is optional and can be requested when ordering.
Enabling one of the 4 possible functions causes the automatic appearance of 
its own configuration page.    
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3.2 TE 1 PROBE

The first field, called Temperature probe correction 1, allows you to modify 
the measurement by adding or subtracting a small offset expressed in 
tenths of a degree Celsius.  

This parameter is not used to correct any defects because the probe is 
guaranteed free from measurement errors, but it can be used to correct a 
possible bad positioning, for example because the sensor could not be 
installed at the correct height.
The second field, called Sensor TE1 sending temperature, is used to enable 
the transmission of the measured value.

By doing so, ETS will expose the communication object # 16 to allow 
the transmission of the temperature value (D.T.9 - Floating Point = 2 Bytes).

The sending of the value can take place at specific time intervals, by configuring 
the Send interval field, or in correspondence with a certain variation of the 
measured value by configuring the Send difference field, or for both of these 
events.
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3.3 TU PROBE

TU probe allows you to perform both temperature and relative 
humidity measurements simultaneously.

As in the case already described for TE probe, here too it is possible to 
enable the sending of the measurement, correct the sampled value and choose 
the event on which to notify the data.
The temperature TU and the humidity TU expose fields and communication 
objects very similar to what has already been seen for the TE probe.

The humidity TU also adds new fields and objects to manage the measurement of 
the Dew Point and have controls on the measured values. 

Enabling controls on humidity and dew point values activates the presence of two 
new pages dedicated to configuring the notification activation thresholds.
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Dew Point is the temperature at which a certain ambient humidity can transform into 
condensation. It is a very important measure that serves to prevent water from forming 

on a cold surface.
The increase in temperature and humidity in summer climates causes an increase in  
Dew Point close to 20 ° C, resulting in the possibility of condensation on all surfaces 

below that temperature.
Notification of an alarm can be used to prevent damage or dangers on floors used for 

cooling.
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3.3.1 TU humidity control 

Humidity control table TU allows you to enable up to 4 thresholds, defining 
an intervention value for each (humidity threshold% RH), after which an 
event notification telegram is sent. 

Humidity threshold type field allows you 
to define how the threshold acts.
In particular, it is possible to choose when 
to send the value 1 (ON): during the 
threshold crossing phase or during the falling 
below the threshold phase.
Finally, the action of the hysteresis 
(anti oscillation) can be indicated by 
defining whether it should be added or 
subtracted from the threshold value. 

Humidity threshold hysteresis field allows you to define the hysteresis width.
Humidity threshold exposes the communication object Alarm to notify the event of 
exceeding the threshold and the objects Value and Status value to modify it with 
a possible supervision.
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3.3.2 TU dew point control 

The dew point control table TU also allows you to enable up to 4 thresholds, 
defining for each an intervention value (Threshold ° C), after which an 
event notification telegram is issued.

Threshold type field allows you to define how
the threshold acts.
In particular, you can choose when to send the value
1 (ON): during the threshold crossing phase or
during the descent phase below the threshold.
Finally, the action of hysteresis can be indicated 
(antioscillation) defining whether it should be added 
or subtracted from the threshold value.
Threshold hysteresis field allows you to define the amplitude of the hysteresis.
The dew point threshold exposes the Alarm communication object to notify 
the threshold exceeded event and the Value and Value Status objects to modify it 
with any supervision. 
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3.4 Thermostat 

Thermostat is the device that regulates the operation of a thermal machine in 
order to keep the temperature of an environment constant (set point).
BX-TE / TU thermostat is configured and can only be adjusted through the 
KNX communication objects programmable with ETS. Enabling the 
Thermostat Function, ETS displays the General thermostat and Thermostat pages 
necessary to enter all the operating parameters.

The first parameter is called Thermostat type and allows or not 
to assign two separate controls to summer and winter 
(Double Thermostat), in the event that heating and cooling 
depend on two separate thermal machines.
Following this enabling, ETS automatically inserts two configuration 
pages dedicated to winter and summer.
The second parameter to be entered is the temperature probe 
that the thermostat must use to regulate its action. 

The third and fourth parameters are used to indicate to the thermostat how it 
must configure itself at start-up, after having been programmed with ETS.
Status at departure will indicate whether it should start off (Disable) or on 
(Enable). Default thermostat mode will indicate whether it should cool (Summer), 
heat (Winter).

After the first run, in the event of a power failure, the device will always remember 
the state it was in.
The last parameter, called Window contact management, is used to enable 
or disable the possibility of blocking the thermostat due to the opening of a 
window, an event acquired through communication object # 97.

Window Contact Type indicates how to decode the input data to determine the 
open window status.
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3.4.1 Thermostat configuration 

Thermostat configuration page appears differently depending on whether you 
have chosen to have a single thermostat or a double thermostat.

In the case of a single thermostat, where only one actuator regulates both 
summer and winter, it will be required to define the reference temperatures 
for both seasons.

In case of a double thermostat, each configuration page will only store 
the temperatures relating to its season.
The BX-TE / TU thermostat can be programmed to have 4 ideal 
operating temperatures that meet the different conditions of use of the house:
Comfort temperature (mode 1) - It is the ideal temperature appreciated by the 
owner when he lives in the house during the day.
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Standby temperature (mode 2) - It is the temperature at which
it is better to bring the environment when you leave the house 
for have the best energy savings.
Night temperature (mode 3) - It is the ideal temperature for
the night rest.
Protection Temperature (mode 4) - It is the minimum operating temperature that 
must be maintained in winter, when the house is left uninhabited for long periods, 
in order to prevent the water pipes from freezing.
Mode 0 is not active.
These temperatures can be programmed with ETS and recalled if necessary to 
prepare the air conditioning for the best conditions of comfort, energy saving and 
safety.
The Comfort temperature is the reference temperature of the device, the only one 
that can be adjusted and on which all the others depend.
The Comfort temperature is initially programmed with ETS and subsequently can 
be changed remotely with the appropriate communication object (base setpoint).

Standby and Night temperatures depend by difference on the comfort temperature, 
based on the decreases set with ETS in the parameters
Standby setpoint decrease and Night setpoint decrease.
Changing the comfort temperature also changes the standby and night 
temperatures:
Standby temperature = Comfort temperature - Standby setpoint decrease Night 
temperature = Comfort temperature - Night setpoint decrease
Temperatures are defined in tenths of a degree.
Assigning the value 200 means assigning the temperature of 20.0 ° C.
The Protection temperature is the recommended temperature when you have to 
leave the house closed and must be set at the minimum value sufficient to 
prevent the formation of ice in the pipes.
Blumotix proposes a value of 7 ° C.
The various operating modes Comfort, Standby, Night and Protection can 
be activated using the appropriate communication objects, available both in 
byte format for communication with a supervision, and in bit format to be 
activated by events notified on the bus.
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After having fixed the air conditioning zones, it is necessary to define the type 
of actuation to be carried out on the thermal machine. Blumotix thermostat 
provides 4!

On-Off (1bit)
It is the classic operation of traditional thermostats, those that in winter turn on 
the boiler whenever the temperature drops below the setpoint value and in 
summer they turn on the cooler whenever the temperature rises above the 
setpoint value. The thermostat controls the ignition of the thermal 
machine through its communication object Output (on-off).

To avoid continuous switching on and off of the thermal machine, it is possible to 
insert actions that limit the oscillations.

The first method consists in defining 
the minimum on-off exit times. In this way, 
the thermal machine always performs 
operating and rest cycles that have a 
minimum guaranteed duration.

The second method consists in enabling the 
Hysteresis function. In this way, the execution of 
the ON command does not occur before the 
setpoint + the hysteresis temperature is 
exceeded, just as the subsequent release does 
not occur before having fallen below the 
setpoint temperature - the hysteresis 
temperature.
(Example applied to winter conditions). 
Step On-Off (3 x 1bit)
This is the operation intended for use with Fancoils.
The traditional activation (on-off output), which remains available to switch on 
the heat engine or the recirculation pump, is accompanied by a second 
control to adjust the ventilation speed.

Ventilation acts as a function of how far the room temperature is from the set 
point, decreasing the speed as you get closer to the desired climate.
V1 is the command executed when the room temperature is between the Setpoint 
temperature and the temperature of the first T1 threshold.
V2 is the command executed when the ambient temperature is between the 
temperature of the first T1 threshold and that of the second T2.
V3 is the command that is executed when the room temperature is over the 
temperature of the second threshold T2.
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Thresholds are defined by indicating how far they are from each other: 

dT1 = setpoint - T1 T1 = Speed threshold 1 winter => 
T2 = Speed threshold 2 winter => dT2 = T1 - T2 

% in steps (byte) 
This operation is intended as the previous one for use with Fancoils, but instead 
of the speeds controlled by 3 on-off communication objects, it provides for the 
sending of 3 different speed values, expressed as a percentage, on a single 
communication object to 1 byte named Output (%). 

Adjustment of the activation thresholds T1 and T2 is absolutely the same as the 
previous case.
The 3 different speed values to be sent on Output (%) must be defined in the 
Speed 1, Speed 2 and Speed 3 fields. 

% PI continuous (bytes)
This is the operation intended for proportionally adjustable thermal machines.
The action of the thermostat consists in sending a percentage value that is 
updated every 30 seconds, decreasing as it approaches the setpoint temperature.
If the system parameterization is well done, a situation should be reached in 
which the percentage reaches a stationary value sufficient to keep the 
ambient temperature constant.
The system parameterization is done by entering two values which are 
called proportional part (° K) and integrative part (min).
These are two terms that express how long (min) the system is able to heat 
the environment by a certain number of degrees (° K).
The length of the time interval should be chosen at least equal to the time 
required to reach stationary conditions in normal operating conditions, starting 
from the standby temperature to arrive at the setpoint one.
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