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1 Document purpose

This application manual describes application details for the A1.0 release of the ekinex® KNX Easy room
temperature controller EK-ER2-TP. The document is aimed at the system configurator as a description and
reference of device features and application programming. For installation, mechanical and electrical details
of the device please refer to the technical description datasheet.

Application manual and application programs for ETS are available for download at www.ekinex.com.

Documento Nome file (## = versione) Versione dRevisippe _Ultimo
ispositivo aggiornamento

Product datasheet STEKER2TP## _IT.pdf A1.0 01/2019

Application manual MAEKER2TP## _IT.pdf EK-ER2-TP A1.0 01/2019

Application program APEKER2TP##. knxprod A1.0 01/2019

You can access the most up-to-date version of the full documentation for the device using following QR codes:

EK-ER2-TP

Application Manual
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2 General information

The device described in the present document works as an electronic digital temperature controller for a room
or a zone (consisting e.g. in a group of rooms or a whole floor) of a building and is part of the secundary
regulation for heating and cooling. The room temperature controller was developed according to the KNX
standard for use in systems of control of homes and buildings.

Through the integrated sensor, the device can measure directly the room temperature value that can be used
for control and regulation tasks of heating, cooling and ventilation. Via the bus the device can furthermore
receive temperature values from other bus devices. The integrated display visualizes a series of information
concerning the room controller function. The device is provided with two rockers that can be used for controlling
the thermostat function. The two physical inputs may be configured independently as analogic or digital and
allow to extend the basic functions, optimizing comfort, safety and energy savings depending on the user or
building needs.

2.1 Function

The main function of the device is to control the temperature of the air mass of the room by means of the actual
temperature (Ter), measured by the device itself or received by the bus, and of the setpoint temperature (Tset)
set by the user; comparing the two values and a series of parameters set before the commissioning, the
regulation algorithm of the device calculates the control variable value that is converted to a telegram and
transmitted on the bus toward KNX actuators (such as binary outputs, fan-coil controllers, valve drives, etc.)
able to control the operation of heating and cooling terminal units. The Easy EK-ER2-TP room thermostat
offers the user a very intuitive user interface and at the same time can be integrated into an automation system
easily with a single temperature setpoint: in fact, the 4 discrete attenuation levels are not provided, Comfort ,
Stand-By, Night and Protection.

2.2 Main funcional features
The main functions carried out by the device are:

* room temperature measured through the integrated sensor with ability of sending the values on the
bus;

*  2-points (on/off) or proportional (PWM or continuous) room temperature regulation;

+ ventilation control with continuous or 3-speed regulation;

+ seasonal modes: heating and cooling with local or via bus switch-over;

+ easy operation with separate single set point for heating and cooling;

* easy operation with a single operating mode; possibility of switching from the bus between switched
on (temperature controller active on request or not) and switched off via communication object;

* manual or automatic control of a fan-coil unit with 2-pipes or 4-pipes connection

+ automatic switching OFF when window opening is detected;

* weighted average of two temperature values;

» temperature displaying (measured, setpoint and outdoor values in °C or °F), alarms and errors (with
alphanumeric codification);

+ signaling opening windows;

+ limitation of the surface temperature for floor heating radiant panels;

+ anticondensation protection for floor and ceiling cooling radiant panels;

« antistratification function;

+ delayed fan start (“hot-start” function) depending on the conveying fluid temperature measured at the
coil battery.

Release 1.0.1 - Updating: 06/02/2019 Application Manual
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2.3 Technical data

Feature Valore

Part number EK-ER2-TP

Device KNX S-mode bus device
Communication according KNX TP1 standard
Use dry internal rooms

Environmental conditions

« Operating temperature: - 5 ... + 45°C

« Storage temperature: - 25 ... + 55°C

« Transport temperature: - 25 ... + 70°C

* Relative humidity: 95% not condensating

Power supply

SELV 30 Vdc from bus KNX (auxiliary power supply not necessary)

Current consumption from bus

<13 mA

Switching elements

2-fold pushbutton

Programming elements

1 pushbutton and 1 LED (red) on the front side

Display elements

1 backlighted LC-display, 8 LED (4 for each rocker)

Temperature sensor

1 integrated NTC-type

2 square (40x40 mm) rockers and a square frame of the flank or form series (to be ordered

Accessories separately) - ‘NF (No Frame versions) do not require any frame

Installation On round or square wall-mounting box with disatnce between fixing holes of 60 mm
. « bus: black/red KNX terminal block

Connection

« inputs: screw terminal blocks

Protection degree

IP20

Dimensions (WxHxD)

82 x 75 x 35 mm

2.4 Design

The device is realised for wall-mounting on round or square wall box with distance between fixing holes of 60
mm. The programming pushbutton and the programming led are on the front side under the rockers. On the
rear side of the housing there is the 4-pole terminal block for the connection of the 2 inputs and the terminal
block for the connection of the bus.

J‘E@;ﬂ

£

— pp—

Device: front and side sights

Release 1.0.1 - Updating: 06/02/2019
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2.5 Delivery

The delivery includes a device, the terminal block for the connection of the bus, the screws (2 pairs) and the
metallic support for mounting on the wall box. The packaging inlcludes also the device instructions.

2.6 Marks and certification

The KNX mark on the ekinex device ensures interoperability with the KNX devices of Ekinex S.p.A. and other
manufacturers installed on the same system bus system. The compliance with the applicable European
directives is indicated by the presence of the CE mark.

Release 1.0.1 - Updating: 06/02/2019 Application Manual
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eKIneX Application manual
KNX Easy room temperature controller EK-ER2-TP ‘FF series

3 Installation

The device has degree of protection IP20, and is therefore suitable for use in dry interior rooms. The installation
of the device requires the following steps:

a) fix the metallic support with the screws supplied on a wall box with distance between fixing holes of
60 mm. It is recommended to install the device at a height of 150 cm;

b) if required, snap a square frame of the form or flank series, inserting it from the rear of the device;

c) connect the sensors or the contacts required to the 4-poles screw terminal block on the rear of the
device;

d) insert the terminal for the bus (red/black), previously connected to the bus cable, in its slot on the rear
side. At this point it is recommended to carry out the commissioning of the device or at least the
download of the physical address;

e) install the device on the metallic support through the spring system, tightening then the two screws

f) requires also to tighten the screws included in the delivery. For mounting the device follow also the
indication TOP (arrow tip pointing up) on the rear side of the device;.

g) snap the two rockers onto the device for the operation of the room temperature controller.

The device can only be mounted on a round or square wall flush mounting box with 60 mm distance between
fixing holes. If necessary, the metallic support for mounting on the wall box can also be ordered separately.

3.1 Connection

For the operation the device has to be connected to the bus line and addressed, configured and commissioned
with ETS (Engineering Tool Software). The connection of one or two sensors to the inputs is optional and must
be defined by the planner of the bus system.

3.1.1 Connection of the bus line

The connection of the KNX bus line is made with the terminal block (red/black) included in delivery and inserted
into the slot of the housing.

Characteristics of the KNX terminal block

» spring clamping of conductors

* 4 seats for conductors for each polarity

« terminal suitable for KNX bus cable with single-wire conductors and diameter between 0.6 and 0.8
mm

* recommended wire stripping approx. 5 mm

« color codification: red = + (positive) bus conductor, black = - (negative) bus conductor

3.1.2 Connection of the inputs

The connection of the inputs is made with the screw terminals located at the rear side of the device. The
maximum cable length is 10 m. For the connection use a cable of max section 1,5 mm?2. The connection cable
must have sufficient length to allow the extraction of the device from the wall-mounting box.

Characteristics of the terminal blocks for the inputs

» screw clamping of conductors
* maximum cross section of conductor 1 mm? (multiwire)
* recommended wire stripping approx. 5 mm

Release 1.0.1 - Updating: 06/02/2019 Application Manual
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* torque max 0.2 Nm

Bus +
KNX -

Connection of the device of the bus line

Release 1.0.1 - Updating: 06/02/2019
© Ekinex S.p.A. - All rights reserved
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4 Configuration and commissioning

The configuration and commissioning are carried out with the ETS (Engineering Tool Software) tool and the
ekinex® application program provided free of charge by Ekinex S.p.A.; you do not need any additional software
or plug-in tool. For further information on ETS see also www.knx.org.

4.1 Configuration

The device functionality is defined by the settings done via software. The configuration requires necessarily
ETS4 (or later releases) and the ekinex® APEKER2TP##.knxprod (## = release) application program that can
be downloaded from the website www.ekinex.com. The application program allows the configuration of all
working parameters for the device. The device-specific application program has to be loaded into ETS or, as
alternative, the whole ekinex® product database can be loaded; at this point, all the instances of the selected
device type can be added to the project.

P ETSS™ - Test Project EK-ER2-TP_2019_01_09

(309 Edit Workplace Commissioning Diagnostics Apps Window ~ @
@ Close Project Undo Redo (=% Reperts Workplace * Catalogs B Diagnostics
Devices ~ O =i Properties >
3 Delete Hel Highlight Changes Defoult Parameters  Grant Customer Access
W '3‘
i - - Setti G ts Informati
£ Devioes -~ Room temperature controller with LCD > About EK-ER2-TP ettings | Comments nformation
[ Dynamic Folders Name
1] -~ Room temperature controll... About EK-ER2-TP © Copyright ekinex S p.A. 2018 Room temperature contr @
Application software for ET54 & ETS5 Individual Address
General Version 1.00
EK-ER2-TP - KNX room temperature controller with LC-Display
Interal sensars Ekinex S.p.A Description
Via Novara 37
T 1-28010 Vzprio d'Agogna (NO)

wwrveekinex.com
info@ekinexcom
Inputs i
Last Modified ~ 09/01/201 1735

External sensors (from bus) Last Downloaded -

Serial Number

LCD display
Status

Led Unknown -

+  Temperature control

+  Energy saving

A Find and Replace
Workspaces

@ Todo Items
Pending Operations

Group Objects  Channels  Parameter Undo History

SBS Interfaccia USB - -~ Room tamparature controler with LCD Last usad workspace

Application program for ETS APEKER2TP##.knxprod (## = version)

Release 1.0.1 - Updating: 06/02/2019 Application Manual
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4.1.1 Tree structure of the application program

At its opening, the tree structure of the program includes the following main items:

—| About EK-ER2-TP |

—I General |

—I Internal sensors |

—I Inputs |

—I External sensors (from bus) |

—I LCD display |

—I Led

—I Temperature control |

—I Energy saving

Other items may appear depending on the choices done for the parameters of the folders.

4.1.2 Languages of the application program

The application program is available in four languages: English, Italian, German and French. The language
displayed can be changed in ETS choosing "Settings / Presentation language".

4.2 Commissioning
For the commissioning the device is provided on the front side (in the area usually occupied by the rockers)
of:
« ared LED (1) for indication of the active operating mode (LED on = programming, LED off = normal
operation);
* apushbutton (2) for switching between the normal and programming operating mode.

Release 1.0.1 - Updating: 06/02/2019 Application Manual
© Ekinex S.p.A. - All rights reserved Page 12
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Device programming: led (1) and pushbutton (2)

For commissioning the device the following activities are required:

* make the electrical connections;

* turn on the bus power supply;

+ switch the device operation to the programming mode by pressing the
programming pushbutton located on the front side of the housing. In this mode
of operation, the programming LED is turned on;

+ download into the device the physical address and the configuration with the
ETS® program.

When downloading the application program the display shows "PrOg" and the flashing
symbol of the clock. At the end of the download the operation of the device
automatically returns to normal mode; in this mode the programming LED is turned off.
Now the bus device is programmed and ready for use.

4.2.1 Displaying physical address and firmware release

Once the first addressing is done, you can check anytime the physical address and the firmware release
directly on the device display. In order to display it, press for more than 3 seconds the — (minus) symbol on the
lower rocker and the eeee symbol on the upper rocker. All segments of the display are turned off; displaying a
physical address only the 3 large digits and the small one are active. The information displayed in sequence
are: the area number (A), the line number (L), the device number (d) and the firmware release (F). To scroll
through the three elements of the physical address press + or —.

)

Example of displaying the physical address 10.5.43 (device nr. 43, installed on the line 5 of the area 10) and the firmware release 001

To exit from the physical address displaying press shortly (< 3 seconds) the eeee symbol on the lower rocker.
If you elapse of time interval set in parameter “Time to exit change without saving” without pressing any rocker,
the device returns automatically to the previously displayed information.

Release 1.0.1 - Updating: 06/02/2019 Application Manual
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5 User interface

The user interface of the room temperature controller includes a LC-display, a pushbutton with two rockers
and a series of freely programmable LEDs (4 for each rocker). The colour of the LEDs depend on the device
version.

(XN [ 11]

User interface: LC-display (1), rockers (2), LEDs (3) with lightguide

The symbols on the rockers recall the function carried out:

+ temperature or fan speed increase;

- temperature or fan speed decrease;

sooe information sequence, operating mode change, ventilation control, seasonal change-over.
Through a combined pressure of various symbols other functions can be carried out.

5.1 LCD-display

The device is provided with a LC-display (1) with adjustable backlight that occupies a vertical area of approx.
40 x 80 mm (WxH) in the left half of the device.

5.1.1 Information displaying

Depending on the configuration done with ETS, the connections and the availability of information (local or
received from the bus), the series of symbols allow to display:

e room actual temperature (it may be the temperature calculated using a weighted average of two
values);

e outdoor temperature, preceded by a — (minus) sign in case of outdoor temperature below 0°C;
o temperature setpoint (for the actual operating mode);

e alarm and error condition (AO1, AO2... EO1, EO2...);

e window opening;

e seasonal mode (heating / cooling);

e device status calling / not calling (or setpoint reached / not reached);

Release 1.0.1 - Updating: 06/02/2019 Application Manual
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o fan status (1-2-3-automatic-off), when present;
e device physical address assigned by ETS.

Display symbols

l ' l—l l— Digits (for numeric values display) SS$ Hea.ltlng mode active (device not
l l l l | -tt calling)

or-
l Celsius degrees sss Heating mode active (device calling)
A

o
J

Alarm Cooling mode active (device calling)

Fahrenheit degrees %% Cooling mode active (device not calling)

Window opening GBOFF I OFF (fan-coil switched off)

©e:E>

Indoor temperature ea A III :\:;Z:zt)ic fan-coil operation (example:
Outdoor temperature ea III z/lpzr::jalzgan-con operation (example:
SET SET

Room thermostat OFF

Room thermostat active

® G

Symbols that can be activated on the LC-display

5.1.2 Segment test

The segment test allows you to check at any time the proper functionality of the display. In order to do the test,
press simultaneously + (plus) on the upper rocker and the symbol eeee on the lower rocker for more than 3
seconds. All symbols are activated simultaneously; then all the symbols are turned off. In the test phase keep
available the instructions or the user guide.

If you elapse the time set in the parameter "Time to exit change without saving" (General folder) without
pressing a button, the device will return to the previous situation.

5.1.3 Backlight

The backlight intensity of the LC-display is adjustable. The first setting is done when configuring the device
using ETS, but the intensity can be changed later at any time.

To access the change press simultaneously + (plus) and eeee (bothon the upper rocker) for more than 3
seconds. All symbols are turned off except the digits and the percentage symbol. The actual value (as a
percentage) of backlight intensity is displayed. At each pressing of + or — the intensity is increased or decreased

Release 1.0.1 - Updating: 06/02/2019 Application Manual
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by 5%. To confirm the selected intensity press shortly (< 3 seconds) the eeee symbol either on the upper
rocker. Three rapid flashes of the digits indicate that the new value was saved. If you elapse of time interval
set in the "Time to exit change without saving " (General folder) without pressing any rocker, the device returns
to the previous situation.

5.2 Rockers

The pushbutton with two rockers integrated in the device controls the functions of the thermostat. The set of
two rockers has to be ordered separately; the symbols on the rockers of the set are pre-defined and cannot
be changed. The areas marked by the symbols + (plus) and — (minus) allow you to change a setting (e.g. the
temperature setpoint), while those marked by the symbol eeee allow you to display a sequence of information,
to control the ventilation, to do the seasonal change-over (heating to cooling and vice versa) or to confirm a
setting change.

The part number of the set EK-TSQ-Gxx-EP2 must be completed with the part (xx) that identifies the material,
color and finishing; for the exact code please refer also to the latest edition of the ekinex product catalog or
the website www.ekinex.com.

Rockers use Upper rocker Lower rocker

+ LT TN

Functions for room temperature

controlling
(XX T -—
o | o |
+ and eeee eeee gnd —
Release 1.0.1 - Updating: 06/02/2019 Application Manual
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6 Sensors

The room temperature controller is equipped with one sensor:
» temperature (1);

Positioning of the sensor: temperature (1).
The temperature sensor (not to be seen in the drawing) is located under the plastic half-shell for the rockers’ mounting.

6.1 Temperature sensor

The integrated temperature sensor allows the measureming of the room temperature in the range from 0 °C
to +40 °C with a resolution of 0.1 °C. To keep into account significant environmental interferences such as the
proximity to heatsources, the installation on an outer wall, the chimney effect due to rising warm air through
the corrugated tube connected to the wall-mounting box, the measured value can be corrected by means of a
offset of £ 5,0 K or, preferably, can be used a weighted average between two values of temperature chosen
from the following ones: value measured by the integrated sensor, value measured by a temperature sensor
connected to one of the inputs of the device, value received via bus from another KNX device (such as
ekinexpushbuttons).

Release 1.0.1 - Updating: 06/02/2019 Application Manual
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7 Input variables

The data that the device usesin its control algorithms and /or to be displayed may come from:

« the internal temperature sensor;
» sensors or digital signals connected to the two physical inputs of the device;
» the KNX bus through standard Communication Objects.

The processed data can also be transmitted on the KNX bus as Communication Objects.The classification of
the input variables is shown in the following table.

Data Coming from Description

Room temperature Internal sensor Analogic value for thermoregulation functions
Several (depending on the choosen application) [DI] generic digital input

Window state (open/close) [DI] window contact sensor

Card holder state (badge in/out) [DI] card holder contact sensor
Presence of condensation [DI] anticondensation sensor

Conveying fluid temperature at the exchange coil | MPut1or2 fdevice [Al] coil battery temperaure sensor
Room temperature (for weighted average value) C:)er:friglﬂfatsgd [Al] room temperature sensor

Room temperature (other measurement height) [Al] antistratification temperature sensor
Floor surface temperature [Al] floor surface temperature sensor
Outdoor temperature [Al] outdoor temperature sensor

Further temperature value [Al] generic (NTC) temperature sensor
Room temperature Communication Object (2 bytes)
Antistratification temperature Communication Object (2 bytes)
Outdoor temperature Communication Object (2 bytes)

KNX bus (through

o Communication Object (2 bytes)
communication

Communication Object (2 bytes)

Conveying fluid temperature at the exchange coil
Floor surface temperature

objects)
Presence of condensation Communication Object (1 bit)
Window state (open/close) Communication Objects (1 bit)
Card holder state (badge in/out) Communication Object (1 bit)

Input variables from internal sensors, physical inputs and standard communication objects.

The device does not have outputs for direct switching or control of heating/cooling terminals or for status or
values signalling. The output variables include exclusively communication objects that are sent on the bus,
received and processed by KNX actuators (general-purpose or dedicated to HVAC applications).
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8 Application program for ETS

In the following chapters there is the list of folder, parameters and communication objects of the application
program. Some specific functions of the thermostat are described in more detail in the dedicated paragraphs.
The tree structure of the application program as imported into ETS(or by pressing the "Default Parameters”
button of ETS) is the following:

— About EK-ER2-TP

— General

— Internal sensors

L Temperature sensor

— Inputs

— External sensors (from bus)

— LCD display

— LED

— Temperature control

Settings

Heating

— Energy saving

Window contact

Card holder

Other folders may appear depending on the choices done for the parameters of the folders represented in the
main tree structure.

8.1 About EK-ER2-TP

The folder About EK-ER2-TP is for information purposes only and does not contain parameters to be set. The
information given is:

© Copyright Ekinex S.p.A. 2019

Application software for ETS4 & ETS5

Version 1.00 (or later)

EK-ER2-TP — easy KNX room temperature controller with LCD-display

Ekinex S.p.A.

Via Novara, 37

28919 Vaprio d’Agogna (NO) Italy
www.ekinex.com
info@ekinex.com
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8.1.1 General

The General folder includes the following parameters:

o Device operation as

e Temperature displayed unit
e Default displayed information
e Time to return to default display information

e Button function level

¢ Time to exit change without saving
o Delay after bus voltage recovery

The folder has no secondary folders.

8.1.2 Parameters

Parameter name Conditions Values
. . Celsius
Temperature displayed unit Fahrenheit

Default displayed information

actual temperature
temperature setpoint

The actual temperature is the value by which the device performs the temperature regulation. It
may be the value measured from a single sensor (internal, from the bus or from an input) or
the weighted average of the temperatures measured by a main sensor and an additional
sensor.

The displayed setpoint temperature is that of the operating mode currently set on the room
temperature controller (deduced from the symbol on).

Time to return to default display
information

5s
[other values in the range 10 s ... 1 min]

Time interval after which the display automatically switches between the manually recalled
information to the default information.

Button function level

end user
system integrator

This parameter allows you to partially disable the functions that can be recalled using the
rockers. The functions that are not enabled if Button function level = end user are the following:

e heating / cooling changeover

e  backlight intensity change

e test of display segments

e display of physical address and firmware release

Time to exit change without saving

8s
[other values inthe range 2 s ... 12 s]

Time interval without further pressing of the rockers at the end of which the device exits the
procedure without saving the current changes.

Delay after bus voltage recovery

00:00:04.000 hh:mm:ss:fff
[range 00:00:04.000 ... 00:10:55.350]

Time interval after which the transmission of the telegrams on the bus starts after the power
supply is restored. The delay affects both the event-driven transmission and the cyclic
transmission of a telegram. Regarding the latter, the counting of the pause interval for
retransmission starts at the end of the time of initial delay.

The field has format hh:mm:ss:fff (hours : minutes : seconds .milliseconds): the default value
00:00:04.000 corresponds to 4 seconds.

Logic functions

| disabled / enabled

Enable tab to configure logic functions AND, OR, XOR 8-channel (4 inputs
for channel)
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Information displayed as default

One information between the actual temperature and the temperature setpoint is displayed preferably by the
digits of the display. The device allows you to retrieve and display a series of other information pressing the
eeee symbol on the upper rocker; after the time set in the parameter "Time to return to default information”
without further pressure of eeee, the display automatically returns to the default information.

Functional level of the rockers

The use of the rockers for controlling the room temperature controller can be partially inhibited in the
configuration phase through a filter for the access to the several functions. When using the rockers a distinction
is made between:
o first level functions (= short or long pressing of the rockers) for the end user;
e second level functions (= combination of rockers); to the first level are added a few functions for a
system integrator or an installer.

The enabled functional level is set through a special parameter.
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8.2 Internal sensors

The Internal sensors folder includes the following parameters:

e Temperature sensor

8.2.1 Parameters

Parameter name Conditions Values
Temperature sensor enabled
P disabled

8.2.2 Temperature sensor

The temperature sensor is enabled as default.

When the sensor is disabled, the corresponding folder disappears from the
main tree structure of the application program; in this case to have available
again the functions for Temperature control you have to enable Room
temperature in the External sensors (from bus) folder or set Input X = [Al]
temperature sensor (X = 1, 2) in the Inputs folder.

The Temperature sensor secondary folder appears only if the corresponding sensor is enabled in the folder
Internal sensors and includes the following parameters:

o Filter type
e Temperature offset

e Minimum change of value to send [K]

e Cyclic sending interval
e Threshold 1
e Threshold 2

8.2.2.1 Parameters and communication objects
Parameter name Conditions Values
low
Filter type Temperature sensor = enabled medium
high
Low = average value every 4 measurements
Medium = average value every 16 measurements
High = average value every 64 measurements
0°C

Temperature offset

Temperature sensor = enabled

[range -5,0°C ... +5,0°C]

Minimum change of value to send [K]

Temperature sensor = enabled

0,5
[range 0 ...5]

If the parameter is set to 0 (zero),no value is sent after a change.

Cyclic sending interval

Temperature sensor = enabled

no sending

[other values in the range 30 s ... 120 min]

Threshold 1

Temperature sensor = enabled

not active
below
above
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Parameter name Conditions Values
= 7
value [°C] Temperature sensor = enabled,
Threshold 1 = below or above [range O ... 50]
not active
Threshold 2 Temperature sensor = enabled below
above
= 45
value [°C] Temperature sensor = enabled,
Threshold 2 = below or above [range O ... 50]

Temperature sensor = enabled,
Hysteresis Threshold 1 and/or Threshold 2
= below or above

0,4 K
[other values between 0,2 K and 3 K]

Temperature sensor = enabled,
Cyclic sending interval Threshold 1 and/or Threshold 2
= below or above

no sending
[other values in the range 30 s ... 120 min]

Comm.

Object name Conditions Dim. Flags DPT Obj. No.

[9.001]

Temperature value Temperature sensor = enabled 2 Bytes CR-T-- temperature (°C)

T ture threshold! - Switch | | < Perature sensor = enabled, 1 Bit CR-T 1.001] switch 16
emperature threshold - Swite Threshold 1 = below or above : T [1.001] switc

Temperature sensor = enabled,

Temperature threshold 2- Switch Threshold 2 = below or above 1 Bit CR-T-- [1.001] switch 17

Acquisition filter
The acquisition filter calculates an average with a series of measured values before sending on the bus. The
parameter can have the following values:

e low = average value every 4 measurements;
e medium = average value every 16 measurements;
e high = average value every 64 measurements.

Correction of the measured temperature

The sampling of the temperature value occurs every 10 seconds, while the display is updated every minute.
During the configuration with ETS the opportunity is given to correct the measured temperature value within
the offset range of — 5.0 °C ... + 5.0 °C (step: 0.1 K).
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8.3 Inputs

The folder Inputs allows you to configurate one or two variables (either digital or analogic) depending on the
digital signals or the temperature sensors connected to the terminal blocks of the inputs. The physical values
or the detected states can be used locally by the device for temperature control functions and/or transmitted
on the bus for other purposes. The folder includes the parameters for configuring independently the inputs 1
and 2. The two inputs are identical; for simplicity in the following only parameters and communication objects

of a single input are described.

The folder Input X (X = 1, 2) includes the following parameters:

8.3.1 InputX
e Input X
e Contact type
o Filter type

o Temperature offset

e Cyclic sending interval

¢ Minimum change of value to send (K)

e Threshold 1

o Value [°C]
e Threshold 2
e Value [°C]

e Hysteresis

e Cyclic sending interval

8.3.2 Parameters and communication objects

Parameter name

Conditions

Values

Input X

disabled
[DI] generic digital input
[DI] window contact sensor
[DI] card holder contact sensor
[DI] anticondensation sensor
[Al] coil battery temperature sensor
[Al] room temperature sensor
[Al] antistratification temperature sensor
[Al] floor surface temperature sensor
[Al] outdoor temperature sensor
[Al] generic (NTC) temperature sensor

The [DI] prefix indicates a digital input, the [Al] prefix an analogic input.

Contact type

Input X =[DI] ...

NO (normally open)
NC (normally closed)

This parameter is always available whe

n the input is configured as digital.

Debounce time

Input X = [DI] ...

00:00:00.200 hh:mm:ss.fff

[range 00:00:00.000 ... 00:10:55.350]

This parameter is always available whe
has format hh:mm:ss:fff (hours : minute

00:00:00.200 corresponds to 200 milliseconds.

n the input is configured as digital. The field
s : seconds . milliseconds): the default value
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Parameter name Conditions Values
send values or sequences
dimming
Type Input X = [DI] generic digital input shutter or venetian blind
scene
counter
This parameter is available only when the input is configured as generic digital..
low
Filter type Input X = [Al] ... medium
high
This parameter is always available when the input is configured as analogic.
Low = average value every 4 measurements
Medium = average value every 16 measurements
High = average value every 64 measurements
Offset temperature Input X = [Al] ... 0°C

[range -5,0°C ... +5,0°C]

This parameter is always available when the input is configured as analogic.

Minimum change of value to send [K]

0,5
[range 0 ...5]

This parameter is always available when the input is configured as analogic. When
set to O (zero), no value is sent at a change.

Cyclic sending interval

no sending

Input X different from disabled
P [other values in the range 30 s ... 120 min]

| Threshold 1 Input X = [Al] ... | not active / below / above
This parameter is always available when the input is configured as analogic.
Input X = [Al] ... 7
Vaue [°C
rel Threshold 1 = below or above [range O ... 50]
| Threshold 2 Input X = [Al] ... not active / below / above
This parameter is always available when the input is configured as analogic.
Input X = [Al] ... 45
Value [°C
alue [°C Threshold 2 = below or above [range O ... 50]
- Input X = [Al] ... 04K
Hysteresis Threshold 1 = below or above

h | in th 2K...3K
Threshold 2 = below or above [other values in the range O, 3Kl

Cyclic sending interval

Input X = [Al] ...
Threshold 1 = below or above
Threshold 2 = below or above

no sending
[other values in the range 30 s ... 120 min]

. " . Comm.
Object name Conditions Dim. Flags DPT Obj. No.
i Input 1 = [DI] windows contact .
Window contact sensor (from p (DI] 1 Bit CR-T-- [1.019] window/door 26
input 1) sensor
i Input 2 = [DI] windows contact .
Window contact sensor (from p (D1] 1 Bit CR-T-- [1.019] window/door 27
input 2) sensor
If both inputs (1 and 2) are configured in the same way, only the first one is used by the device.
Anticondensation sensor (from Input 1 = [DI] anticondensation 1 Bit CR-T-- [1.005] alarm 28
input 1) sensor
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input 2)

sensor

. S . Comm.
Object name Conditions Dim. Flags DPT Obj. No.
Anticondensation sensor (from | Input 2 = [DI] anticondensation 1 Bit CR-T-- [1.005] alarm 29

If both inputs (1 and 2) are configu

red in the same way, only

the first one is used by the device.

Card holder contact sensor
(from input 1)

Input 1 = [DI] card holder contact
sensor

1 Bit CR-T--

[1.018] occupancy 30

Card holder contact sensor
(from input 2)

Input 2 = [DI] card holder contact
sensor

1 Bit CR-T--

[1.018] occupancy 31

If both inputs (1 and 2) are configu

red in the same way, only

the first one is used by the device.

Coil battery temperature
sensor (from input 1)

Input 1 = [Al] coil battery
temperature sensor

2 Byte CR-T--

[9.001] temperature

°C) 20

Coil battery temperature
sensor (from input 2)

Input 2 = [Al] coil battery
temperature sensor

2 Byte CR-T--

[9.001] temperature

°C) 23

If both inputs (1 and 2) are configu

red in the same way, only

the first one is used by the device.

Temperature value sensor
(from input 1)

Input 1 = [Al] room temperature
sensor

2 Byte CR-T-

[9.001] temperature

°C) 20

Temperature value sensor
(from input 2)

Input 2 = [Al] room temperature
sensor

2 Byte CR-T--

[9.001] temperature

(C) 23

If both inputs (1 and 2) are configu

red in the same way, only

the first one is used by the device.

Antistratification temperature
sensor (from input 1)

Input 1 = [Al] antistratification
temperature sensor

2 Byte CR-T--

[9.001] temperature °C 20

Antistratification temperature
sensor (from input 2)

Input 2 = [Al] antistratification
temperature sensor

2 Byte CR-T--

[9.001] temperature °C 23

If both inputs (1 and 2) are configu

red in the same way, only

the first one is used by the device.

Floor surface temperature
sensor (from input 1)

Input 1 = [Al] floor surface
temperature sensor

2 Byte CR-T--

[9.001] temperature °C 20

Floor surface temperature
sensor (from input 2)

Input 2 = [Al] floor surface
temperature sensor

2 Byte CR-T-

[9.001] temperature °C 23

If both inputs (1 and 2) are configu

red in the same way, only

the first one is used by the device.

Outdoor temperature sensor
(from input 1)

Input 1 = [Al] outdoor
temperature sensor

2 Byte CR-T-

[9.001] temperature °C 20

Outdoor temperature sensor
(from input 2)

Input 2 = [Al] outdoor
temperature sensor

2 Byte CR-T-

[9.001] temperature °C 23

If both inputs (1 and 2) are configu

red in the same way, only

the first one is used by the device.

Temperature value sensor
(from input 1)

Input 1 = [Al] generic (NTC)
temperature sensor

2 Byte CR-T-

[9.001] temperature °C 20

Temperature value sensor
(from input 2)

Input 2 = [Al] generic (NTC)
temperature sensor

2 Byte CR-T-

[9.001] temperature °C 23

If both inputs (1 and 2) are configu

red in the same way, only

the first one is used by the device.

Temperature threshold 1
sensor 1 - Switch

Input 1 =[Al] ...
Threshold 1 = below or above,
Threshold 2 = below or above

1 Bit CR-T--

[1.001] switch 21
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. " . Comm.
Object name Conditions Dim. Flags DPT Obj. No.

Input 1 =[Al] ...
Temperature t.hreshold 2 Threshold 1 = below or above, 1 Bit CR-T-- [1.001] switch 22
sensor 1 - Switch

Threshold 2 = below or above

Input 2=[Al] ...
Temperature t_hreshold 1 Threshold 1 = below or above, 1 Bit CR-T-- [1.001] switch 24
sensor 2 - Switch

Threshold 2 = below or above

Input 2=[Al] ...
Temperature t.hreshold 2 Threshold 1 = below or above, 1 Bit CR-T-- [1.001] switch 25
sensor 2 - Switch

Threshold 2 = below or above
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8.4 External sensors (from bus)

As “external sensors” are intended KNX-devices (or conventional sensors interfaced to the bus through KNX
devices) which send states or values to the room temperature controller via the bus. Enabling an external
sensor, without connecting the corresponding communication object, generates a permanent alarm on the
display and suspends the thermoregulation function.

The folder External sensors (from bus) includes the following parameters:

e Room temperature

e Antistratification temperature
e Outdoor temperature

e Floor surface temperature

¢ Anticondensation

e Window contact X (X =1, 2)
e Card holder contact

¢ Analog sensor timeout

¢ Digital sensor timeout

The folder does not have any secondary folder.

8.4.1 Parameters and communication objects

Parameter name Conditions Values
Room temperature disabled / enabled

It enables a bus temperature sensor. The measured value can be used to
calculate a weighted average value in combination with the temperature
sensor integrated into the device or a temperature sensor connected to a

device input.
| Antistratification temperature | disabled / enabled

It enables a temperature bus sensor to carry out the antistratification function.
| Outdoor temperature | disabled / enabled

It enables an outdoor temperature bus sensor to display the measured value
on the display. This is alternative to an outdoor temperature sensor connected
to a device input: the parameter appears only if the external temperature
sensor is disabled in the Inputs folder.

Coil temperature | disabled / enabled

It enables a bus sensor for measuring the conveying fluid temperature at the
coil for heat exchange. The acquisition of the value allows realizing the hot-
start function of a fan.

Floor surface temperature | disabled / enabled

It enables a bus sensor for measuring the surface temperature of a floor
heating system. The acquisition of the value allows to realize the function of
surface temperature limitation.

00:05:00hh:mm:ss
[range 00:00:00 ... 18:12:15]
The field has format hh:mm:ss (hours : minutes : seconds): the default value
00:05:00 corresponds to a timeout of 5 minutes. The value 00:00:00 means
that the timeout of the analogic sensors is disabled.

Analogic sensors timeout

| Anticondensation | disabled / enabled
It enables a bus sensor for detecting the condensation.

| Window contact 1 | disabled / enabled
It enables a bus sensor for detecting the state of opening / closing of a window
or a door.
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Parameter name Conditions Values

Window contact 2 disabled / enabled
It enables a bus sensor for detecting the state of opening / closing of a window
or a door.

Card holder contact disabled / enabled

It enables a bus sensor for detecting the presence / absence of people in a
hotel room provided with a card holder.

00:05:00hh:mm:ss
[range 00:00:00 ... 18:12:15]
The field has format hh:mm:ss (hours : minutes : seconds): the default value
00:05:00 corresponds to a timeout of 5 minutes. The value 00:00:00 means
that the timeout of the digital sensors is disabled.

Digital sensors timeout

Object name Conditions Dim. Flags DPT Com'\rlr;. il
[9.001]
Room temperature (from bus) enabled 2 Byte C-W--- temperature (°C) 34
Antistratification temperature (from enabled 2 Byte C-Wo-r [9.001] . 37
bus) temperature (°C)
[9.001]
Outdoor temperature (from bus) enabled 2 Byte C-W--- temperature °C 38
. [9.001]
Coil temperature (from bus) enabled 2 Byte C-W--- temperature (°C) 40
[9.001]
Floor temperature (from bus) enabled 2 Byte C-W--- temperature (°C) 41
| Anticondensation (from bus) enabled 1 Bit C-W--- | [1.001] switch | 46
Windows contact sensor 1 (from enabled 1 Bit C-Weer _ [1.019] 43
bus) window/door
Windows contact sensor 2 (from . [1.019]
bus) enabled 18Bit CW— window/door a4
| Contact of card holder (from bus) enabled 1 Bit C-W--- | [1.001] switch | 45

About the sensor timeout

The system of internal control of the thermostat monitors cyclically the updating status of the values of the
external sensors (from bus) and the inputs when the timeout setting expires. In case no updated value has
been received, the regulation function is suspended, an alarm is displayed on the display through the symbol
and the corresponding alarm code (see also the list of alarms in the paragraph Diagnostics).
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8.5 Weighted temperature value

The Weighted temperature value folder appears only if two sensors for measuring the room temperature are
enabled and includes the following parameters:

e Main source for temperature value
e Additional source temperature value

¢ Relative weight

e Minimum change of value to send [K]

e Cyclic sending interval

8.5.1 Parameters and communication objects

Parameter name

Conditions

Values

Main source for temperature value

*

*) The values that can be set depend on enabling the internal sensor, the inputs or
the external sensors (from bus).

Additional source temperature value

*

*) The values that can be set depend on enabling the internal sensor, the inputs or
the external sensors (from bus).

Relative weight

100% main sensor
90% / 10%
80% / 20%
70% / 30%
60% / 40%
50% / 50%
40% / 60%
30% / 70%
20% / 80%
10% / 90%

100% additional sensor

Minimum change of value to send [K]

[other values in the range O ... 5 K]

0,5

If the parameter is set to 0 (zero), no value is sent at the change.

Cyclic sending interval

no sending

than no sending

[other values in the range 30 s ... 120 min]
Object name Conditions Dim Flags DPT Comm.
. : 9 Obj. No.
Weighted temperature Cyclic sending interval different 2 Byte CR-T-- [9.001] 47

temperature °C

About the weighted temperature

The device allows the acquisition of the room temperature in three ways:
1) from the temperature sensor integrated in the device;

2) from an external temperature sensor connected to a device input configured as analogic (Inputs =
Input 1 or 2 = [Al] room temperature sensor);

3) via bus from another KNX device, e.g. from an ekinex pushbutton (External sensors (from bus) =
Room temperature = enabled);
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To optimize or correct the room temperature regulation in special cases (in large rooms, in presence of strong
asymmetry of the temperature distribution, when the installation of the device is in a position not suitable, etc.),
the device can then use a weighted average between two temperature values. The weights are assigned by
the parameter Relative weight that assigns a ratio of the two values.
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8.6 LCD-display
The folder LCD display includes the following parameters:

e Backlight intensity

¢ Automatic backlight dimming

e Energy saving

e Visualisation type

e Time before energy saving mode

o Backlight when in energy saving mode
e Behaviour on button press

e Temperature setpoint

Energy saving mode

After a configurable time interval, the room temperature controller switches from normal to energy saving
operation. In this display mode:
o the backlight intensity may be reduced;
¢ the information content to be displayed may be reduced da visualizzare pud essere ridotto (two
options: partial and temperature only).

Backlight
The default backlight of the display can be configured according to the installation location and light conditions
of the room. The backlight intensity can be set to a fixed value (in %).

Information to be displayed

The actual temperature is always displayed; in addition, and depending on individual preferences, is possible
to display also outside temperature.

8.6.1 Parameters

Parameter name Conditions Values

10% / 20% / 30% / 40% / 50% /
60% / 70% / 80% / 90% / 100%

Backlight intensity

Energy saving disabled / enabled

If the parameter Energy saving = enabled, after a certain time interval the
device automatically reduces the backlight intensity and possibly the
information content displayed.

full

. et Energy saving = enabled
Visualisation type gy saving temperature only

”

In addition to the digits, ‘temperature only” includes the symbol (°C or °F).

10s/15s/30s

Time before energy saving mode Energy saving = enabled

45s/1 min
. off /2% 1 5% / 10% /
i i i Energy saving = enabled
Backlight when in energy saving mode gy saving 15% / 20% / 25% / 30%
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Parameter name Conditions Values

Behavi butt E : bled backlight only
nergy saving = enable
ehaviour on button press 9y 9 backlight and button function

It defines the reaction at the first press of a rocker when the device is in energy

saving mode.
At least one temperature sensor enabled
Temperature setpoint (internal, external from bus, from an enable / disabled
input)
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8.7 Leds

Each pushbutton channel has four programmable leds; for example, for status feedback of the controlled loads
or for orientation nightlight. The light emitted by the leds is diffused by means of an appropriate lightguide.

The folder Led includes the following parameters:

e Leds intensity from bus
e Leds intensity

e Leds intensity correlation
e Led first colour XY (X =1, 2; Y=A, B)
e Led second colour XY (X =1, 2; Y=A, B)

e Off delay
o Always
e Blinking

e Blinking period / type
¢ Signal from bus
e Technical alarm

8.7.1 Parameters and communication objects
Parameter name Conditions Values
Leds intensity from bus no / yes

It enables receiving from the bus of the light intensity v.

alue emitted by the Leds.

Leds intensity

Leds intensity from bus = no

50%
[range 0% ... 100%]

It allows setting the light intensity value emitted by the

leds (if not received from the bus).

Led first colour XY

fixed
when contact close
status from bus

X=12,Y=AB

00:00:02:00 hh:mm:ss:ff

Off delay Led first colour XY = when contact close [other values in the range
00:00:00:00 ... 01:49:13:50]
| Always Led first colour XY = fixed | off / on
| Blinking Led first colour XY = status from bus | no / yes

Blinking period / type

Led first colour XY = status from bus,

Blinking = yes

0,25 s on/ 0,25 s off
0,25son/0,75 s off
0,5so0n/0,5s off
0,75son/ 0,25 s off
0,5son/1,5s off
1son/1soff
1,5son/0,5s off
1son/3soff
2son/2s off
3son/1s off

Signal from bus

Led first colour XY = status from bus

not inverted / inverted

Led second colour XY

fixed
when contact closed
status from bus

X=12Y=AB
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Parameter name

Conditions

Values

Off delay

00:00:02:00

[other values in the range
00:00:00:00 ... 01.49.13:50]

Value in hh:mm:ss:ff.

| Always

Led second colour XY = fixed

off / on

| Blinking

Led second colour XY = status from bus

no / yes

Blinking period / type

Led second colour XY = status from bus,
Blinking = yes

0,25 son/ 0,25 s off
0,25son/0,75 s off
0,5son/0,5s off
0,75 s on/ 0,25 s off
0,5son/1,5s off

1son/1s off

1,5son/0,5s off

1son/3soff
2son/2s off
3son/1s off

| Signal from bus

Led second colour XY = status from bus

not inverted / inverted

| Technical alarm

disabled / enabled

It enables the communication object nr. 0 "Technical alarm" that allows to activate an alarm
signal via a bus telegram. The flashing led indicates that the alarm condition is active.

. L . Comm.
Object name Conditions Dim. Flags DPT Obj. No.
Technical alarm 1 Bit C--W- [1.005] alarm 0
Leds intensity percentage Leds intensity from bus = yes 1 Bit C--W- [5.001] 2

percentage

Rocker X- Led first colour A Led first colour XA = status from 1 Bit CRWTU- [1.001] switch 6(X=1)
bus 10 (X=2)

Rocker X- Led second colour Led second colour XA = status . =
. " u 1 Bit CRWTU- | [1.001] switch 7(X=1)
A from bus 11 (X=2)
Rocker X- Led first colour B Led first colour XB = status from 1 Bit CRWTU- [1.001] switch 8(X=1)
bus 12(X=2)
Rocker X- Led second colour Led second colour LED XB = . . 9(X=1)
B status from bus 1Bit CRWTU- [1.001] switch 13(X=2)
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8.8 Temperature control

The Temperature control folder includes the following secondary folders:

o Settings
e Heating
e Cooling

e Ventilation

The Cooling and Ventilation secondary folders appear only if in the Settings folder the parameter
Thermostat function is set to the value both heating and cooling or cooling.

8.8.1 Settings

The Settings folder includes the following parameters:

e Thermostat function

e Command Communication Object

e Heating — cooling switchover
e Setpoint Cyclic sending interval

e Max setpoint temperature change

e Valve protection function
e Frequency
e Time interval

8.8.1.1 Parameters and communication objects

Parameter name Conditions Values
heating
Thermostat function cooling

both heating and cooling

Command Communication Object

Thermostat function = both

heating and cooling separated / unique

Setpoint cyclic sending interval

. manual
) . . Thermostat function = both
Heating — cooling switchover ) ) from bus
heating and cooling )
automatic
Heating-cooling switchover cyclic sending Thermostat function = both no sending
interval heating and cooling [other values in the range 30 s ... 120 min]
no sending

[other values in the range 30 s ... 120 min]

The setpoint value that can be sent cyclically is the actual one, depending on the
operating mode set manually by the user or automatically by another KNX
supervising device with the possibility of time scheduling. The actual setpoint value
takes also into account the actual state of the contacts window and presence
detection (if the corresponding functions are enabled).

Max setpoint temperature change

not allowed, + 1°C, + 2°C, + 3°C, +4°C, £
5°C, +6°C, £ 7°C, £ 8°C, + 9°C, £ 10°C

It defines the maximum time allowed for changing the values of temperature
setpoint in the several operating modes.
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Parameter name

Conditions Values

Valve protection function

disabled / enabled

It enables the function that activates the drive for the valve control during periods
of inactivity of the system.

Valve protection function = once a day
Frequency once a week
enabled
once a month
Time int | Valve protection function = 10s
Ime Interva enabled [other values in the range 5 s ... 20 min]
Comm.
Nome oggetto Conditions Dim. Flags DPT Obj.
No.
Actual setpoint 2 Byte CR-T-- [9.001] temperature (°C) 52
Heating/cooling status out Always visible 1 Bit CR-T-- | [1.100] heating/cooling | 48

The communication object is updated on the bus to the switching event internally processed by the
controller. The object is always exposed and contains information on the current internal
temperature controller conduction mode.

[1.100] DPT Heat/Cool 1 Bit

[

L—0=Cool
1 = Heating

Heating/cooling status in

Thermostat function
= both heating and
cooling;
Heating — cooling
switchover = from
bus

1 Bit C-W--- [1.100] heating/cooling 49

The communication object is received by the bus. At the switching event, the internal controllers of
the primary and auxiliary stages (if enabled) switch the conduction mode. The active conduction
mode is signaled by the appropriate symbol on the display.
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About the heating/cooling terminals

The application functions of the room temperature controller configurable with ETS are particularly suitable for
the control through general-purpose or dedicated KNX actuators of the following heating/cooling terminals:

* radiators;
« elettrical heaters;
« fancoils;

* radiant panels;
» radiant panels + radiators (as auxiliary system);
+ radiant panels + fancoils (as auxiliary system);

8.8.1.2 Heating/cooling switchover

The switchover between the two seasonal modes (heating / cooling) may happens as follows:

1) manually on the device by the end user;
2) automatically by the device;
3) from the KNX bus through a dedicated communication object.

Manual switch-over (mode 1)

The manual switch-over is suitable for bus systems with one or a limited number of room temperature
controllers. If the devices have been configured for this purpose, the user does the switch-over manually on
the device (that acts as a "master" for the switch-over function); the device sends on the bus the output
communication object [DPT 1.100 heat/cool] that switches possibly other room temperature controllers ("slave"
devices) connected through a dedicated group address.

Automatic switch-over (mode 2)

The automatic switch-over is suitable for a 4-pipe hydraulic configuration of the heating/cooling installation
(used e.g. for fan-coil units or ceiling radianti panels). Also in this case the information can be sent on the bus
with the output communication object [DPT 1.100 heat/cool]; the difference from the first mode is that switching
is performed automatically on the basis of a comparison between the values of the actual temperature and the
setpoint temperature. In this mode, the manual switching by the user is disabled.

The automatic switch-over is realised with the introduction of a neutral zone according to Setpoint.

Until the actual (measured) temperature is located below the setpoint value for the heating, the operation is
heating; in the same way, if the actual value (measured) is greater than the setpoint value for the cooling, the
mode is cooling. If the actual value (measured) temperature is within the dead zone, the previous mode of
operation remains active; the switching point of the operation mode for heating / cooling must take place in
correspondence with the current setpoint, in the same way the switching cooling / heating must take place at
the setpoint.

Switch-over via KNX bus (mode 3)

The switch-over from the bus requires that the command is received from another KNX device, e.g. another
room temperature controller or a Touch&See unit configured to this purpose. The other device works in this
way as a “supervisor” device: the switch-over is triggered by the input communication object [DPT 1.100
heat/cool]. In this mode the manual switch-over by an enduser is disabled. Thanks to this mode, the supervising
device is able to control the “slave” devices with time-scheduled programs, extending their functionality to that
of a chronothermostat (centrally controlled by the supervising device).
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The communication objects shown in the block diagram allow you to monitor and change the current
conduction mode imposed on the temperature controller. The object 48 - Heating / cooling out status is always
exposed, even when the thermostat function is only heating or cooling only. In the event that the Function is
both heating and cooling, the cyclic sending of the object on the bus can be enabled; in all cases the information
on the current conduction mode can be acquired with a read request to this communication object.

The object 49 - Heating / cooling status in is only displayed when the function is both heating and cooling and
switching between modes is performed by the bus.

49 — Heating/cooling status in
[1.100] heating/cooling

\ 4

A

48 — Heating/cooﬁng status out
[1.100] heating/cooling

8.8.1.3 Valve protection function

The function is suitable for heating and cooling systems that use water as thermal conveying fluid and are
provided with motorized valves for the interception of a zone or of a single room. Long periods of inactivity of
the system can lead to the blockage of valves: to prevent this, the room temperature controller may periodically
send a command to open / close the valve in the period of inactivity of the system. This possibility is made
available in the application program by means of the parameter "Valve protection function", further defined by
the frequency and duration of the valve control.
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8.8.2 Heating

The Heating folder includes the following parameters:

e Comfort temp. setpoint [°C]
e Heating type

e Control type

e Hysteresis

e Cyclic sending interval

e Min. change of value to send [%]

o PWM cycle time

e Proportional band [0,1 K]
e Integral time [min]

e Floor temperature limitation
e Temperature limit [°C]

o Hysteresis [K]

e Auxiliary heating

e Communication object

e Disabled from bus

o Offset from setpoint

e Hysteresis

e Cyclic sending interval

¢ Ventilation for auxiliary heating

8.8.2.1 Parameters and communication objects

Conditions: Settings = Thermostat function = heating or both heating and cooling.

Parameter name

Conditions

Values

Comfort temp. setpoint [°C]

21
[range 10 ... 50]

Heating type

radiators
elettric
fan-coils
floor radiant panels
ceiling radiant panels

It defines the terminal used for the thermal exchange in the room. The choice affects
the parameters of the PWM control algorithm (Proportional band and Integral time) and

the control options.

Control type

2 point hysteresis
PWM (pulse width modulation)
continuous

Hysteresis

Control type = 2 point hysteresis

0,3K
[other values in the range 0,2 K ... 3K]

Histeresis position

Cooling type = floor radiant panels or
ceiling radiant panels
Control type = 2 point hysteresis

below
above

The hysteresis position “above” is suited for special applications that require also the

control of the mixing group.
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Min. change of value to send [%)]

Parameter name Conditions Values
Control type = 2 point hysteresis no sending
Cyclic sending interval ype = . P y ' [other values in the range 30 s ... 120
continuous ;
min]
10

Control type = continuous [range 0 .... 100]

PWM cycle time

15 min

Control type = PWM
ontroftype [range 5 ... 240 min]

Proportional band [0,1 K]

*

Control type = continuous or PWM
P [range O ... 255]

The value is in tenths of Kelvin (K) degree.

*) The field contains a preset value that depend on the selected heating type (the value
can be modified):

e radiators: 50 ( 5 K)

e elettric: 40 (4 K)

e fan-coils: 40 (4 K)

e floor radiant panels: 50 (5 K)

e ceiling radiant panels: 50 (5 K)

The value of the parameter Proportional band represents the max difference between

the setpoint temperature and the measured temperature that causes the max control
output.

Integral time [min]

*

Control type = continuous or PWM . .
s [other values in the range O ... 255 min]

*) The field contains a preset value that depend on the selected heating type (the value
can be modified):

e radiators: 150 min

e  elettric: 100 min

e fan-coils: 90 min

e floor radiant panels: 240 min

e  ceiling radiant panels: 180 min

Floor temperature limitation

Heating type = floor radiant panels,
Inputs = Input 1 or Input 2 = [Al] floor
surface temperature sensor
or
External sensors = Floor surface
temperature sensor = enabled

disabled / enabled

Il parametro abilita la funzione di limitazione della temperatura superficiale di un
pavimento riscaldante. Per la funzione € indispensabile misurare la temperatura
superficiale del pavimento mediante I'abilitazione del sensore di temperatura
corrispondente nella scheda Sensori esterni (dal bus) o nella scheda Ingressi.
Important! This function does not replace the overtemperature protection usually
installed in hydronic floor systems, realized with the proper safety thermostat.

Temperature limit [°C]

29

Floor temperature limitation = enabled
P [range 20 ... 40]

According to EN 1264 a maximum allowed temperature is prescribed for the surface of
a floor heating system:

*  T(sup) max < 29°C per le zone di normale occupazione;

*  T(sup) max < 35°C per le zone periferiche degli ambienti.

National standard may limit those temperatures to lower values. Per zone periferiche si
intendono fasce situate generalmente lungo i muri dell'ambiente rivolti verso 'esterno
dell’edificio con larghezza massima di 1 m.
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Parameter name

Conditions

Values

Hysteresis [K]

Floor temperature limitation = enabled

0,3K
[other values in the range 0,2 K ... 3 K]

Before quitting from the alarm status, the device waits until the surface temperature
decreases under the threshold set offset pari al valore di isteresi.

Auxiliary heating

| disabled / enabled

separated
Communication object Auxiliary heating = enabled P .
unique
Disabled from bus Auxiliary heating = enabled no /yes

the bus by a supervising device.

It enables the activation and deactivation of the function through a telegram sent on

Offset from setpoint

Auxiliary heating = enabled

0,6 K
[other values in the range O ...3 K]

Hysteresis

Auxiliary heating = enabled

0,3K
[other values in the range 0,2 K ... 3 K]

Cyclic sending interval

Auxiliary heating = enabled

no sending
[other values in the range 30 s ... 120
min]

Ventilation for auxiliary heating

Heating type = floor radiant panels or
ceiling radiant panels

disabled / enabled

This option allows matching a system with high inertia as the floor radiant panels
(hydronic version) to a system with low inertia as the fan-coils.

Comm.

Object name Conditions Dim. Flags DPT Obj.
No.

Comfort setpoint (heating) 2 Byte CRWTU- [9.001] temperature (°C) 57

Heating/cooling
Setpoint switch over = 2 Byte CRWTU- [9.001] temperature (°C) 57
automatic
Control type = 2
points hysteresis or 1 Bit CRT [1.001] switch
. i -T-- . switc
Heating out command PWM o 65
Control type = 1 Byte CR-T-- [6.001] percentage (0..100%)
continuous
Auxiliary heating output Auxiliary heating = ) )
command enabled 1 Bit CR-T-- [1.001] switch 67
Auxiliary heating =
enabled
Auxiliary heating disabl ' 1 Bit C-W--- 1.003 bl 69
uxiliary heating disable Disabled from bus = i [ ] enable
yes
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About the floor temperature limitation function

The floor heating system (warm water version) provides plastic pipes embedded in the concrete layer or placed
directly under the final coating of the floor (light or "dry" system) filled by heated water. The water releases
heat to the final coating that heats the room by radiation. The standard EN 1264 Floor heating (Part 3: Systems
and components - Dimensioning) prescribes a maximum allowed temperature (Tsmax) for the surface of the
floor that is physiologically correct defined as:

e Tsmax< 29°C for zones of normal occupancy;
e  Tsmax< 35°C for peripheral zones of the rooms.

National standards may also limit these temperatures at lower values. Peripheral zones are strips generally
located along the external walls with a maximum width of 1 m.

The floor heating system (electrically powered version) involves the laying under the floor coating of an electric
cable powered by the mains voltage (230 V) or low voltage (for example 12 or 45 V), possibly already prepared
in the form of rolls with constant distance between sections of cable. The powered cable releases heat to the
overlying coating that heats the room by radiation. The regulation is based on measurement of the temperature
of the air mass, but generally requires the monitoring and limiting of the surface temperature by using a NTC-
type sensor which is in contact with the floor surface.

The surface temperature limitation may be realized for several purposes:

e physiological compatibility (correct temperature at the height of the legs);

o when the system is used as auxiliary stage for heating. In this case, the heat losses to the exterior of
the building are handled by the main heating stage, while the auxiliary stage only works to keep the
floor temperature at a comfortable level (for example in bathrooms of residential buildings, sports
centers , spas and thermal baths, etc.);

e protection against damages of the final coating due to an accidental overheating. Note that the warm
water radiant panels are usually already equipped with a safety thermostat (with intervention on the
hydraulic mixing group), while in the case of electrical power this device is not usable and it is common
practice to realize a temperature limitation with a surface temperature sensor connected to the device.

8.8.3 Cooling

The Cooling folder includes the following parameters:

e Comfort temp. setpoint [°C]

e Cooling type

e Control type

o Hysteresis

¢ Cyclic sending interval

e Min. change of value to send [%]
e PWM cycle time

e Proportional band [0,1 K]

e Integral time [min]

¢ Anticondensation with probe

e Auxiliary cooling

e Disabled from bus

o Offset from setpoint

e Hysteresis

e Cyclic sending interval

¢ Ventilation for auxiliary cooling

Conditions: Temperature control = Settings = Thermostat function = cooling or both heating and cooling.
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8.8.3.1 Parameters and communication objects

Parameter name

Conditions Values

Comfort temp. setpoint [°C]

23
[range 10 ... 50]

Cooling type

fan-coils
floor radiant panels
ceiling radiant panels

If in Settings the parameter Thermostat function = both heating and cooling and
Command communication object = unique, the parameter Cooling type is bound to the
choice done for Heating.

Control type

2 point hysteresis
PWM (pulse width modulation)
continuous

Command communication object =
separated

If in Settings the parameter Thermostat function = both heating and cooling and
Command communication object = unique, the parameter Control type is bound to the
choice done for Heating.

Hysteresis

03K

Control type = 2 point hysteresis
P P v [other values in the range 0,2 K ... 3 K]

Hysteresis position

Cooling type = floor radiant panels or
ceiling radiant panels
Control type = 2 point hysteresis

above
below

The hysteresis position “below” is suited for special applications that require also the
control of the mixing group.

Min. change of value to send [%]

Control type = 2 point hysteresis or no sending
Cyclic sending interval ype = _p 3% fother values in the range 305 ... 120
continuous _
min]
10

Control type = continuous
P [range O ... 100]

PWM cycle time

Control type = PWM (pulsa width 15 min
modulation) [range 5 ... 240 min]

Proportional band [0,1 K]

*

Control type = continuous or PWM
s [range O ... 255]

The value is in tenths of Kelvin (K) degree.

*) The field contains a preset value that depend on the selected cooling type (the value
can be modified):

e fan-coils: 40 (4 K)

o floor radiant panels: 50 (5 K)

e ceiling radiant panels: 50 (5 K)

The value of the parameter Proportional band represents the max difference between
the setpoint temperature and the measured temperature that causes the max control
output.

Integral time [min]

*

Control type = continuous or PWM

[range O ... 255 min]

*) The field contains a preset value that depend on the selected cooling type (the value
can be modified):
. fan-coils: 90 min

e floor radiant panels: 240 min
. ceiling radiant panels: 180 min
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Parameter name

Conditions

Values

Anticondensation with probe

ceiling radiant panels,

anticondensation sensor
or

Anticondensation = enabled

Cooling type = floor radiant panels or

Inputs = Input 1 or Input 2 = [DI]

External sensors (from bus) =

disabled / enabled

Auxiliary cooling

| disabled / enabled

Disabled from bus

Auxiliary cooling = enabled

| no / yes

This parameter enables the activation and deactivation of the function through a
telegram from a bus device with supervising function.

Offset from setpoint

Auxiliary cooling = enabled

0,2K/0,3K/0,4K/0,5/0,6 K
08K/1K/15K/2K/25K/3K

Hysteresis

Auxiliary cooling = enabled

0,2K/03K/0,4K/0,55/0,6K
08K/1K/15K/2K/25K/3K

Cyclic sending interval

Auxiliary cooling = enabled

hh:mm:ss (00:00:00)

00:00:00 means that the cyclic sending is not enabled.

Ventilation for auxiliary cooling

ceiling radiant panels

Cooling type = floor radiant panels or

disabled / enabled

inertial one as the fan-coils.

This option allows combining a high-inertial system as the floor radiant panels to a low-

Comm.

Object name Conditions Dim. Flags DPT Obj.
No.

Comfort setpoint (cooling) 2 Byte CRWTU- [9.001] temperature (°C) 58

Heating/cooling
Setpoint switch over = 2 Byte CRWTU- [9.001] temperature (°C) 57
automatic
Control type =2
point hysteresis or 1 Bit CRT [1.001] switch
. -T-- . switc
Cooling out command PWM ! o 66
Control type = 1 Byte CR-T-- [5.001] percentage (0..100%)
continuous
ili i Auxiliary cooling =
Auxiliary cooling output ry 9 1 Bit CR-T- [1.001] switch 68
command enabled
Auxiliary cooling =
enabled
Auxiliary cooling disable ' 1 Bit C-W--- 1.003] enable 70
ey ng ¢ Disabled from bus = ! [ ]
yes
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About the anticondensation protection function

The objective of this function is to prevent the condensation on the thermal exchange surfaces of the
installation or building when cooling is working. This function is mainly used in systems with thermal exchange
consisting in surface terminals such as for the floor and ceiling cooling radiant systems. In this case the
hydraulic circuits contain refrigerated water; usually the latent loads (due to the increase of air humidity in the
room) are handled by air-conditioning units and the temperature and humidity conditions are far from those
that could cause condensation. If this is not done in a satisfactory manner, or in case of stop of the air-
conditioning units, it is necessary to provide additional safety measures to prevent or restrict the accidental
formation of condensation on cold surfaces.

If an anticondensation sensor is used, it is necessary use a device provided with a potential-free signalling
contact. The following options are available:

e the connection of the signalling contact to an input of the room temperature controller configured as
digital (Inputs = Input 1 or Input 2 = [DI] anticondensation sensor). The signal coming from the sensor
is received and processed directly by the room temperature controller (case 1a of the table);

e the connection of the signalling contact to an input channel of another KNX device, e.g. a pushbutton
interface or a binary input (External sensors (from bus) = Anticondensation sensor = enabled). In this
case the signal of the sensor is transmitted to the room temperature controller through the status of a
communication object (case 1b of the table).
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8.8.4 Main and auxiliary ventilation

The Ventilation folder includes the following parameters:

e Control type

e Threshold first speed [0,1 K]

e Threshold second speed [0,1 K]
e Threshold third speed [0,1 K]

e Speed control hysteresis [K]

e Proportional band [0,1 K]

e Minimo cambiamento valore da inviare [%]
e Manual operation

e Hot start

e Min. temp.to start ventilation [°C]
e Antistratification function

e Antistratification temp. differential
e Hysteresis

e Disable ventilation from bus

e Signal from bus

o Fan start delay

e Fan stop delay

The conditions for the appearance of the Ventilation folder are:

Heating = Type of heating = fan-coils or Type of cooling = fan-coils

or a combination of the two conditions:

Heating = Type of heating = floor radiant panels or ceiling radiant panels and Heating = Ventilation =

Auxiliary heating = enabled

Cooling = Type of cooling = floor radiant panels or ceiling radiant panels and Cooling = Ventilation for auxiliary

= enabled

This way two types of installations can be controlled: i) fan-coil terminals or ii) radiant panels as main stage

and fan-coil terminals as auxiliary stage.

8.8.4.1 Parameters and communication objects

Parameter name Conditions Values
1 speed
2 speeds
Control type
P 3 speeds

continuous regulation

Threshold first speed [0,1 K]

0
[range O ... 255]

The value is represented in tenths of Kelvin degrees. If the
parameter Thermostat function = both heating and cooling, the
threshold value is valid for both seasonal modes.

Threshold second speed [0,1 K]

Control type = 2 speeds

10
[range O ... 255]

The value is represented in tenths of Kelvin degrees. If the
parameter Thermostat function = both heating and cooling, the
threshold value is valid for both seasonal modes. For a correct
operation of the ventilation, Threshold second speed > Threshold

first speed.
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Parameter name

Conditions Values

Threshold third speed [0,1 K]

20

Control type = 3 d
ontrol type speeds [range O ... 255]

The value is represented in tenths of Kelvin degrees. If the
parameter Thermostat function = both heating and cooling, the
threshold value is valid for both seasonal modes. For a correct
operation of the ventilation, Threshold third speed > Threshold
second speed.

0,3K
Speed control hysteresis [K] Control type = 1, 2 or 3 speeds [other values in the range 0,2 K
...3K]
= i 30
Proportional band [0,1 K] Control type gontlnuous
regulation [range O ... 255]

The value is represented in tenths of Kelvin degrees. If the
parameter Thermostat function = both heating and cooling, the
threshold value is valid for both seasonal modes.

Minimo cambiamento valore da inviare [%)]

Control type = continuous 10
regulation [range 2 ... 40]

Manual operation

not depending on the
temperature
depending on the temperature

If the parameter = not depending on the temperature, the fan speed
set by the user is not changed even when the temperature setpoint
is reached; if the parameter = depending on the temperature, the fan
stops when the temperature setpoint is reached.

Hot start

Thermostat function = both
heating and cooling,
Inputs = Input X = [Al] coil
battery temperature sensor no / yes
or
External sensors (from bus) =
coil temperature = enabled

For carrying out the function must be enabled a sensor for
measuring the temperature of the heat exchanger of the fan coil. To
this purpose either an input (configured as analog) or an external
sensor (from bus) can be used.

Min. temp.to start ventilation [°C]

35

Hot start = yes
y [range 28 ...40]

If enabled, the function is active only in heating mode.

Antistratification function

Inputs = Input X = [Al]
antistratification temperature
sensor
or disabled / enabled
External sensors (from bus) =
Antistratification temperature =
enabled

For carrying out the function at least a sensor for measuring a
second temperature value must be enabled at a different height than
that of the room temperature controller. To this purpose either an
input (configured as analog) or an external sensor (from bus) can be
used.

Antistratification temp. differential

Antistratification function = [oth | 2 [}t(t:m] 0.95
other values in the range 0,25 ...
enabled 4,00 Kim]

The DIN 1946 recommends a max temperature gradient of 2 K/m for
rooms with standard height (between 2,70 and 3 m).
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Parameter name Conditions Values
Antistratification function = 0.5K
Hysteresis - [other values in the range 0,2 ... 3
enabled
K]
Disable ventilation from bus | no/yes

Signal from bus

Disable ventilation from bus = not inverted
yes inverted

Fan start delay

Os

[other values in the range 10 s ...
12 min]

It appears also if the hot-start function is active (through measuring
of the conveying fluid temperature at the battery for the thermal
exchange). The function is active in both seasonal modes (heating
and cooling).

Fan stop delay

Os

[other values in the range 10's ...
12 min]

The function allows prolonging the operation of the ventilator,
dissipating in the room the residual heat or cool present in battery for
the thermal exchange. The function is active in both seasonal modes
(heating and cooling).

Comm.
Object name Conditions Dim. Flags DPT Obj.
No.
Control type =
Fan continuous speed continuous 1 Byte CR-T-- [5.001] percentage (0..100%) 71
regulation
Fan speed 1 Control type = 1, 2 1 Bit CR-T- [1.001] switch 72
o 3 speeds
Fan speed 2 Control type =2 or 1 Bit CR-T- [1.001] switch 73
3 speeds
Fan speed 3 Control type =3 1 Bit CR-T-- [1.001] switch 74
speeds
Fan control disable Disable ventilation 1 Bit C-W--- [1.002] boolean 75
from bus = yes
| Fan manual speed 1 Byte | CRWTU- | [5.010] counter pulses (0...255) | 76
| Fan speed status 1 Byte | CR-T-- | [5.010] counter pulses (0...255) | 7
| Fan manual active status 1 Bit | CRWTU- | [1.011] state | 78
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8.8.4.2 Delayed fan start (“hot-start”) function

This function is used in case the fan forces in the room air passing through a heat exchange coil (as in the
case of the terminals to the fan-cail). In the heating mode of operation, to avoid possible discomfort caused by
the dispatch of cold air in the room, the room temperature controller does not start the fan until the fluid has
not reached a sufficiently high temperature. This situation normally occurs at the first start or after long periods
of inactivity. The function can be carried out by:

1. atemperature control (through a temperature sensor on the coil exchange battery);
2. adelayed start (function approximated);

In the first case the temperature of the heat conveying fluid is acquired at the exchange battery. The function
then has an effective temperature control, but for the execution is necessary that:

e the heat exchange coil is equipped with a sensor of minimum water temperature that acquires the
temperature of the heat conveying fluid;

e the sensor is connected to an input of the room temperature controller (configured as analog) or to
another KNX device with an analog input.

In the second case just sets a time delay starting from the flow request; there is no temperature control. The
effectiveness of the function depends on a field measurement of the time actually required to have sufficiently
warm air from the terminal.

8.8.4.3 Antistratification function

This function is used in the case of heating systems with thermal exchange of convective type for rooms with
height and volume much higher than usual (atriums, fitness facility, commercial buildings, etc.). Because of
the natural convection - with warm air rising to the highest altitudes of the room - the phenomenon of air
stratification occurs, with energy waste and discomfort for the occupants at the same time. The function
opposes to the air stratification, forcing the warm air downwards.

The antistratification function requires:

e rooms of great height;

e availability of ventilation devices able to force the air movement downwards (opposed to the natural
convective movement of warm air);

e measuring of the temperature at two heights through the installation of a second temperature sensor
at an adequate height in order to measure the actual air stratification (the main room temperature
controller is supposed to be installed at 1.5 m).

For rooms with ordinary height (2,70+3,00 m) the DIN 1946 standard recommends not to exceed 2 K/m in
order to have an adequate comfort; this gradient may be bigger in higher rooms.

8.8.4.4 The 2-stage configuration with fan-coils as auxiliary stage

The fan-coil units may be used both as a main stage and secondary stage. As main stage they can be
combined only to radiators as auxiliary stage. If, however, the main stage is done with (floor or ceiling) radiant
panels, the fan-coils can be used as auxiliary stage. In the latter case they work in automatic mode with a
configurable offset with respect to the temperature setpoint for the main stage, and then carry out their
compensation function while the main stage is brought in temperature with bigger inertia.
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The Ventilation folder, that is unique, configures a main or a auxiliary stage depending on the settings choosed
in the Heating and Cooling folders. Similarly, the display interface will act on manual / automatic and manual
forcing of the only fan-coil.

A particular case occurs when a fan-coil unit works in a season as auxiliary stage and in the other one as main
stage. It is for example the case of:

e aradiant panels system that works only for heating and has a fan-coil as auxiliary stage; the same
fan-coil works as main stage for cooling;

e aradiator system that has a fan-coil as auxiliary stage for heating; the same fan coil unit functions as
main stage for cooling.

In these cases with the configuration adopted, the following steps are necessary:

1. Settings = Thermostat function = both heating and cooling. This configuration enables both folders
(heating and cooling)
2. Heating = Heating type = floor radiant panels or ceiling radiant panels

3. Heating = Command communication object = separated (if unique is choosen, the parameter Cooling =
Cooling type does not appear)

4. Heating = Auxiliary heating = enabled

5. Auxiliary heating = Communication object = separated

6. Heating = Ventilation for auxiliary heating = enabled

7. Cooling = Cooling type = fancoils

Important! If the fan-coil system has a 2-pipe hydraulic configuration, the objects 163 Auxiliary heating output
command (1 bit) and 162 Cooling out command (1 byte) have to be set in logical OR in the actuator for
controlling the fan-coil which in this case is unique.

An alternative solution that avoids the setting of a logic OR can be realized by configuring a main stage for
heating and cooling with radiant panels through separate valves and an auxiliary stage for heating and cooling
fan coil through combined valves. The offset of the auxialiary stage for cooling is set to the value 0 (zero); this
corresponds to a configuration for main stage. The object 162 Cooling out command (1 byte) is not connected
so that the radiant panel system works only for heating.

8.8.4.5 Change ventilation speed

The communication objects indicated in the block diagram of the figure allow to monitor the actual fan speed,
set automatically (A) by the temperature controller or manually set locally by the user who interacts with the
LCD display and the infinity buttons of the room thermostat. The communication objects (O.C. below) also
allow the same changes to be carried out remotely, for example via a plant supervisor.

76 — Fan manual speed [5.010 counter]

A4

77 — Fan speed status [5.010 counter]

¥

78 — Fan manual active status [1.011 state]

<

\ 4
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The communication object (O.C.) 77-Fan speed status allows to reconstruct the current fan speed; the O.C.
78 - Fan status in manual inserted contains the operating information in automatic (= 0, not active) or in manual
operation (= 1, active). By changing the O.C. 76-Fan speed in manual the fan automatically goes into manual
management at the set speed; to report the management automatically (A), the supervisor must deactivate
the manual mode by modifying the O.C. 78 (= 0, not active).
Possible values for O.C. with index 76 and 77 depend on the number of speeds set with ETS for the fan.
If the Control Type parameter in the Ventilation tab = 1, 2 or 3 speeds, these values are accepted for O.C. with
DPT [5,010 counter]:

e =0:0FF

= =1:speed1

= =2:speed 2 (if Control type > speed 1)

= = 3:speed 3 ((if Control type > speed 2)

If the Control Type parameter in the Ventilation = continuous adjustment tab, the values assumed by the O.C.
with DPT [5010 counter] correspond instead to the following percentages of the maximum speed:

= =0:0FF
= =1:20%
. =2:40%
= =3:60%
= =4:80%
= =5:100%
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8.9 Energy saving

In order to realise energy-saving functions, window contacts (to detect the opening of windows or doors),
presence and movement sensors and card holders can be used.

The Energy saving folder includes the following secondary folders:

¢ Window contacts
e Card holder

8.9.1 Window contacts

The Window contacts secondary folder appears if at least a sensor dedicated to this function is enabled i.e.
if at least one of the two conditions is verified:

1) Inputs = Input 1 and/or Input 2 = [DI] windows contact sensor
2) External sensors (from bus) = Windows contact sensor 1 or 2 (from bus) = enabled

For the function can be acquired up to four signals which are combined as a logic OR.
The Window contacts folder includes the following parameters:
¢ Window contacts function

o Wait time to building protection mode

8.9.1.1 Parameters and communication objects

Parameter name Conditions Values

Window contacts function disabled / enabled

This parameter enables the window contact function.
00:01:00 hh:mm:ss
[range 00:00:00 ... 18:12:15]

Time interval before the automatic switching of the device to the Building protection
operating mode.

Wait time to building protection mode Window contacts function = enabled

. " . Comm.
Dim. Fl DPT .
Object name Conditions im ags Obj. No.
Window contacts function =
i |
Wmdow contact sensor (from enap ed, 1 Bit CR-T- . [1.019] 2
input 1) Input 1 = [DI] windows contact window/door
sensor
Window contacts function =
i bled, . .
Wlndow contact sensor (from ena - e 1 Bit CR.-T- . [1.019] 27
input 2) Input 2 = [DI] windows contact window/door
sensor
Windows contact sensor 1 Window contacts function = [1.019]
(from bus) enabled, 1 Bit C-W-- windé)w/door 43
Window contact 1 = enabled
. Window contacts function =
Windows contact sensor 2 . [1.019]
enabled, 1 Bit C-W-- ) 44
(from bus) . window/door
Window contact 2 = enabled
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8.9.2

Card holder

The Card holder secondary folder appears only if the corresponding sensor is enabled i.e. if one of the two
mutually esclusive conditions is true:

1)

Inputs = Input1 or Input 2 = [DI] card holder contact sensor or

2) External sensors (from bus) = Card holder contact = enabled

The Card holder folder includes the following parameters:

Card holder function

On card insertion switch mode to
Activation delay on card insertion
On card removal switch mode to
Activation delay on card removal

8.9.2.1 Parameters and communication objects

Parameter name Conditions Values

Card holder function disabled / enabled

Parameter that enables the card holder function.

On card insertion switch mode to Card holder function = enabled active

none

non active

This parameter defines to which mode the device should automatically switch
inserting the card in the holder.

Activation delay on card insertion Card holder function = enabled

00:00:00 hh:mm:ss
[range 00:00:00 ... 18:12:15]

Time interval before the automatic switching of the mode, inserting the card in

the holder.
none
On card removal switch mode to Card holder function = enabled active
non active

This parameter defines to which mode the device should automatically switch
removing the card from the holder.

Activation delay on card removal Card holder function = enabled

00:00:00 hh:mm:ss
[range 00:00:00 ... 18:12:15]

Time interval before the automatic switching of the mode, removing the card
from the holder.

. " . Comm.
Object name Conditions Dim. Flags DPT Obj. No.
Card holder contact sensor Card holder function = enabled 1 Bit CR-T-- [1.001] switch 30
(from input 1)

Card holder contact sensor Card holder function = enabled 1 Bit CR-T-- [1.001] switch 31

(from input 2)

Ej‘;d holder contact sensor from | . hoider function = enabled 1 Bit CR-T— [1.001] switch 45
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About the card holder function

The information of card insertion (removal) in (from) a card holder allows you to directly control the temperature
by means of the room thermostat, while sending the object value on the bus allows you to control other room
functions with KNX (lighting, electrical loads, feedback status for the hotel reception, etc.) depending on the
configuration done with ETS. The value of the setpoint temperature and the switching have to be defined with
the hotel responsible in accordance with the target of energy saving and level of service to be offered to the
guests.

Conventional (not KNX) card holder

With a conventional card holder the status (card present or absent) of a signal contact is detected through an
input of the device configured as [DI] card holder contact sensor. This way you can detect only the insertion
and extraction of the card, but it cannot be detected e.g. the access of users with different profiles (guests,
service staff, maintenance workforce).

KNX card holder

With a KNX card holder you can differentiate the switching to be carried out; this is not resolved by the
parameters of the room temperature controller, but through the definition of scenes that are received by the
device. Depending on the available device, advanced functions are possible (e.g. different user profiles).
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8.10 Additional warnings

In addition to the alarms listed in Chapter 9. Diagnostics, up to four external warnings can be configured. They
are displayed by the symbol "Alarm triangle" and a three-digit coding (FO1 ... FO4). It is advisable to report to
the user about the meaning of the warning configured in the ETS project. These warnings do not block the
regulating functions of the room temperature controller.

Differently from the alarms listed in Chapter 9. Diagnostics, managed automatically by the device, for these
warnings there is no control by timeout and therefore you do not need to set a cyclical sending.

Object name Conditions Dim. Flags DPT (():;m[:jno
Alarm 1 (from bus) - 1 Bit C-W--- [1.005] alarm 95
It enables the configurable warning displayed by the symbol "Triangle alarm" and the code "FO01".
| Alarm 2 (from bus) - | 1 Bit | C-W--- | [1.005] alarm | 96
It enables the configurable warning displayed by the symbol "Triangle alarm" and the code "F02".
| Alarm 3 (from bus) - | 1 Bit | C-W--- | [1.005] alarm | 97
It enables the configurable warning displayed by the symbol "Triangle alarm" and the code "F03".
| Alarm 4 (from bus) - | 1 Bit | C-W--- | [1.005] alarm | 98
It enables the configurable warning displayed by the symbol "Triangle alarm" and the code "F04".
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8.11 Logic functions
The KNX room thermostat EK-ER2-TP allows to use some useful logic functions (AND, OR, NOT and
exclusive OR) in order to implement complex functions in the building automation system.

You can configure:

e 8 channels of logical functions
e 4 inputs for each channel

Each object value, if desired, can be individually inverted by inserting a NOT logic operator.

For each channel, a parameter Delay after bus voltage recovery is available: this parameter represents the
time interval between the bus voltage recovery and the first reading of the input communication objects for
evaluating the logic functions.

o In case of uncorrect connection of the input communication object or electrical trouble on bus
1 resulting in a failed input reading request, the logic output of the corresponding channel can be
calculated by setting the input values to default.

The communicaton function representing the logic function output is sent on the bus on event of change;
alternatively, a cyclic sending can be set.

8.11.1 Parameters and communication objects

The following condition has to be true: General = Logic functions = enabled.

Parameter name Conditions Values
Logic function disabled / enabled
Logic operation Logic function = enabled | OR/AND / XOR

XOR (eXclusive OR)

00:00:04.000 hh:mm:ss.fff
[range 00:00:00.000 ... 00:10:55.350]

Time interval between the bus voltage recovery and the first reading of the input
communication objects for evaluating the logic functions

Delay after bus voltage recovery

no sending

Output cyclic transmission delay [other value in range 30's ... 120 min]

No sending means that the output state of the logic function is updated on the bus
only on change. Different values imply cyclic sending on the bus of the output state.

Logic object x | disabled / enabled

Negated Logic object x = enabled | no / yes

Negando lo stato logico dellingresso corrispondente, é possibile realizzare logiche
combinatorie articolate. Esempio: Output=(NOT(Oggetto logico 1) OR Oggetto logico

2).
| Read at startup Logic object x = enabled | no / yes
| Default value Logic object x = enabled | none/ off / on
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Object name Conditions Dim. Flags DPT Comm. Obj. No.

Logic function X — Input 1 Lfg;(:fir;zs: 1X=:e?1r;z?elzd 1 Bit C-W-- [1.001] switch 1122 11(2)2 11;1 1113%
oo -moa | T Ty [ o [ e | mowseen | ZINEE
Logic function X — Input 3 Lfgggl:)ljzgfax:eizzﬁd 1Bit | CW- | [L001]switch 106, 11, 116, 21,
Logic function X — Input 4 thjg;(?;l:)r;(;tei(c:)&lx::eir;z?elzd 1 Bit C-W-- [1.001] switch 112; 111322 111377 112422,
Logic function X — Output Logic function X = enabled 1 Bit C-W-- [1.001] switch 108, 113, 118, 123,

128, 133, 138, 143
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9 List of communication objects

Nr. Name Size Flags | Datapoint Type

0 Technical alarm 1 Bit -WC--- | [1.5] DPT_Alarm

2 Leds intensity percentage 1 Byte -WC--- | [5.1] DPT_Scaling

3 Temperature value 2 Bytes R-CT-- |[[9.1] DPT_Value_Temp

6 Rocker 1 - Led first color A 1 Bit RWCTU- | [1.1] DPT_Switch

7 Rocker 1 - Led second color A 1 Bit RWCTU- | [1.1] DPT_Switch

8 Rocker 1 - Led first color B 1 Bit RWCTU- | [1.1] DPT_Switch

9 Rocker 1 - Led second color B 1 Bit RWCTU- | [1.1] DPT_Switch

10 Rocker 2 - Led first color A 1 Bit RWCTU- | [1.1] DPT_Switch

11 Rocker 2 - Led second color A 1 Bit RWCTU- | [1.1] DPT_Switch

12 Rocker 2 - Led first color B 1 Bit RWCTU- | [1.1] DPT_Switch

13 Rocker 2 - Led second color B 1 Bit RWCTU- | [1.1] DPT_Switch

16 Temperature threshold 1 - Switch 1 Bit R-CT-- |[1.1] DPT_Switch

17 Temperature threshold 2 - Switch 1 Bit R-CT-- |[1.1] DPT_Switch

20 Coil battery temperature sensor (from input 1) 2 Bytes R-CT-- |[[9.1] DPT_Value_Temp

20 Room temperature sensor (from input 1) 2 Bytes R-CT-- |[[9.1] DPT_Value_Temp

20 Antistratification temperature sensor (from input 1) 2 Bytes R-CT-- |[[9.1] DPT_Value_Temp

20 Floor surface temperature sensor (from input 1) 2 Bytes R-CT-- |[[9.1] DPT_Value_Temp

20 Outdoor temperature sensor (from input 1) 2 Bytes R-CT-- |[[9.1] DPT_Value_Temp

20 Temperature value sensor (from input 1) 2 Bytes R-CT-- |[[9.1] DPT_Value_Temp

21 Temperature threshold 1 sensor 1 - Switch 1 Bit R-CT-- |[1.1] DPT_Switch

22 Temperature threshold 2 sensor 1 - Switch 1 Bit R-CT-- |[1.1] DPT_Switch

23 Coil battery temperature sensor (from input 2) 2 Bytes R-CT-- |[[9.1] DPT_Value_Temp

23 Room temperature sensor (from input 2) 2 Bytes R-CT-- |[[9.1] DPT_Value_Temp

23 Antistratification temperature sensor (from input 2) 2 Bytes R-CT-- |[9.1] DPT_Value_Temp

23 Floor surface temperature sensor (from input 2) 2 Bytes R-CT-- |[[9.1] DPT_Value_Temp

23 Outdoor temperature sensor (from input 2) 2 Bytes R-CT-- |[9.1] DPT_Value_Temp

23 Temperature value sensor (from input 2) 2 Bytes R-CT-- |[[9.1] DPT_Value_Temp

24 Temperature threshold 1 sensor 2 - Switch 1 Bit R-CT-- |[1.1] DPT_Switch

25 Temperature threshold 2 sensor 2 - Switch 1 Bit R-CT-- |[1.1] DPT_Switch

26 Window contact sensor (from input 1) 1 Bit R-CT-- |[1.19] DPT_Window_Door

27 Window contact sensor (from input 2) 1 Bit R-CT-- |[1.19] DPT_Window_Door

28 Anticondensation sensor (from input 1) 1 Bit R-CT-- |[1.5] DPT_Alarm

29 Anticondensation sensor (from input 2) 1 Bit R-CT-- |[1.5] DPT_Alarm

30 Card holder contact sensor (from input 1) 1 Bit R-CT-- |[1.18] DPT_Occupancy

31 Card holder contact sensor (from input 2) 1 Bit R-CT-- |[1.18] DPT_Occupancy

34 Room temperature (from bus) 2 Bytes -WC--- |[9.1] DPT_Value_Temp

37 Antistratification temperature (from bus) 2 Bytes -WC--- | [9.1] DPT_Value_Temp

38 Outdoor temperature (from bus) 2 Bytes -WC--- |[9.1] DPT_Value_Temp

40 Coil temperature (from bus) 2 Bytes -WC--- | [9.1] DPT_Value_Temp

41 Floor temperature (from bus) 2 Bytes -WC--- | [9.1] DPT_Value_Temp

43 Windows contact sensor 1 (from bus) 1 Bit -WC--- | [1.19] DPT_Window_Door
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Nr. Name Size Flags | Datapoint Type
44 Windows contact sensor 2 (from bus) 1 Bit -WC--- | [1.19] DPT_Window_Door
45 Contact of card holder (from bus) 1 Bit -WC--- | [1.18] DPT_Occupancy
46 Anticondensation (from bus) 1 Bit -WC--- | [1.1] DPT_Switch
47 Weighted temperature 2 Bytes R-CT-- |[[9.1] DPT_Value_Temp
48 Heating/cooling status out 1 Bit R-CT-- |[[1.100] DPT_Heat_Cool
49 Heating/cooling status in 1 Bit -WC--- | [1.100] DPT_Heat_Cool
52 Actual setpoint 2 Bytes R-CT-- |[[9.1] DPT_Value_Temp
54 Thermostat OFF status 1 Bit R-CT-- |[1.11] DPT_State
56 Thermostat OFF command 1 Bit RWCTU- | [1.11] DPT_State
57 Comfort setpoint (heating) 2 Bytes RWCTU- |[9.1] DPT_Value_Temp
57 Setpoint 2 Byte RWCTU- | [9.1] DPT_Value_Temp
58 Comfort setpoint (cooling) 2 Bytes RWCTU- | [9.1] DPT_Value_Temp
65 Heating out command 1 Byte R-CT-- |[5.1]1 DPT_Scaling
65 Heating out command 1 Bit R-CT-- |[1.1] DPT_Switch
65 Heating and cooling out command 1 Bit R-CT-- |[1.1] DPT_Switch
65 Heating and cooling out command 1 Byte R-CT-- |[5.1] DPT_Scaling
66 Cooling out command 1 Byte R-CT-- |[5.1] DPT_Scaling
66 Cooling out command 1 Bit R-CT-- |[1.1] DPT_Switch
67 Auxiliary heating output command 1 Bit R-CT-- |[1.1] DPT_Switch
67 Auxiliary heating and cooling output command 1 Bit R-CT-- |[1.1] DPT_Switch
68 Auxiliary cooling output command 1 Bit R-CT-- |[1.1] DPT_Switch
69 Auxiliary heating disable 1 Bit -WC--- | [1.3] DPT_Enable
70 Auxiliary cooling disable 1 Bit -WC--- | [1.3] DPT_Enable
71 Fan continuous speed 1 Byte R-CT-- |[5.1] DPT_Scaling
72 Fan speed 1 1 Bit R-CT-- |[1.1] DPT_Switch
73 Fan speed 2 1 Bit R-CT-- |[1.1] DPT_Switch
74 Fan speed 3 1 Bit R-CT-- |[1.1] DPT_Switch
75 Fan control disable 1 Bit -WC--- | [1.2] DPT_Bool
76 Fan manual speed 1 Byte RWCTU- | [5.10] DPT_Value_1_Ucount
77 Fan speed status 1 Byte R-CT-- |[5.10] DPT_Value_1_Ucount
78 Fan manual active status 1 Bit RWCTU- | [1.11] DPT_State
90 Temperature setpoint change lock 1 Bit -WC--- | [1.3] DPT_Enable
93 Rockers lock 1 Bit -WC--- | [1.2] DPT_Bool
94 Thermal generator lock 1 Bit -WC--- | [1.5] DPT_Alarm
95 Alarm from bus 1 1 Bit -WC--- | [1.5] DPT_Alarm
96 Alarm from bus 2 1 Bit -WC--- | [1.5] DPT_Alarm
97 Alarm from bus 3 1 Bit -WC--- | [1.5] DPT_Alarm
98 Alarm from bus 4 1 Bit -WC--- | [1.5] DPT_Alarm
102 Fan manual speed percentage 1 Byte R-CT-- |[5.1] DPT_Scaling
103 Fan manual speed off status 1 Bit R-CT-- |[1.11] DPT_State
1121 1123 1;1 1113%’ Logic Function X, Input 1 1 Bit -WC--- | [1.1] DPT_Switch
105, 110, 115, 120, Logic Function X, Input 2 1 Bit -WC--- | [1.1] DPT_Switch

125, 130, 135, 140
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Nr. Name Size Flags | Datapoint Type
106, 111, 116, 121, . . . .
126, 131, 136, 141 Logic Function X, Input 3 1 Bit -WC--- | [1.1] DPT_Switch
107, 112, 117, 122, . . . .
127, 132, 137, 142 Logic Function X, Input 4 1 Bit -WC--- | [1.1] DPT_Switch
108, 113, 118, 123, . . . .
128, 133, 138, 143 Logic Function X, Output 1 Bit R-CT-- |[1.1] DPT_Switch
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10 Regulation algorithms

The picture below shows the components of a common generic control system for room temperature. The
room temperature controller measures the actual temperature (Terr) of the air mass and constantly compares
it to the setpoint value (Tset).

Solar radiation Presence of people
Room temperature Household Heat losses
appliances
controller Actuator control PP l T
- Heating body
Teet Control . (e.g. radiator. R
: (e.g. relay output— [ il ! <8 oom
algorithm g fan-coil, radiant
panel)

The control algorithm, basing on the difference between the setpoint (Tset) and the measured (Ter) temperature
values, processes a command value which can be a percentage or On / Off; the command is represented by
a communication object that is transmitted via bus, either periodically or event based, to a KNX actuator device.

The output of the actuator device is the driving variable of the control system, which can be e.g. a flow rate of
water or air. The control system realized by the room temperature controller is of feedback type (closed loop),
namely the algorithm takes into account the effects on the system in order to change the control action on the
same entity.

10.1.1.1 Two-point control with hysteresis

This control algorithm, which is also known as On / Off, is the most classic and popular. The control provides
for the on / off switching of the system following a hysteresis loop, i.e. two threshold levels are considered for
the switching (instead of a single one).

A lr
1 1
ON ON -
AT hysterepis AT hysteresis
ey ]
Y \
| OFF o —>
OFF T Troom : Troom

Tset

Heating mode — When the measured temperature is lower than the value of the difference (Tset — AThysteresis),
where AThysteresis identifies the differential adjustment of the heating, the device activates the heating system
by sending a KNX telegram to the actuator that controls the heating system; when the measured temperature
reaches the desired temperature (Tset), the device disables the heating system by sending a corresponding
telegram. In this way, there are two decision thresholds for activation and deactivation of the heating, the first
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one being the level (Tset — AThysteresis), below which the device activates the system, whereas the second one
is the desired temperature (Tset), above which the heating system is deactivated.

Cooling mode — When the measured temperature is higher than the value of the difference (Tset + AThysteresis),
where AThysteresis identifies the differential adjustment of the cooling, the device activates the cooling system by
sending a KNX telegram to the actuator that controls the cooling system; when the measured temperature
reaches the desired temperature (Tset), the device disables the cooling system by sending a corresponding
telegram. In this way, there are two decision thresholds for activation and deactivation of the cooling, the first
one being the level (Tset + AThysteresis), above which the device activates the system, whereas the second one
is the desired temperature (Tset), below which the cooling system is deactivated.

In the ETS application program, two different parameters are available for the hysteresis values for heating
and cooling: the values usually differ depending on the system type and its inertia.

In the applications where underfloor or ceiling radiant panels are used, a different temperature control can be
realised. This type of control must be combined with a system for regulating the supply water temperature that
takes into account the internal conditions or to an optimizer that exploits the thermal capacity of the building to
differ the energy inputs. In this kind of control the hysteresis (AThysteresis) Or the room temperature limit (Tset +
AThysteresis) represent the level of deviation from the desired condition that the user is willing to accept during
the running of the system.

A Ar
1 1
ON i ON -
AThysteredis AThysteregis
T A
—> OFF >
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Heating mode — When the measured temperature is lower than the value Tset, the device activates the heating
system by sending a KNX telegram to the actuator that controls the heating system; when the measured
temperature reaches the desired temperature (Tset + AThysteresis), Where ATnysteresis identifies the differential
adjustment of the heating, the device disables the heating system by sending a corresponding telegram. In
this way, there are two decision thresholds for activation and deactivation of the heating, the first one being
the desired temperature Tset, below which the device activates the system, whereas the second one is the (T set
+ AThysteresis), above which the device deactivates the heating system.

Cooling mode — When the measured temperature is higher than the value Tset, the device activates the cooling
system by sending a KNX telegram to the actuator that controls the cooling system; when the measured
temperature reaches the value (Tset - AThysteresis), Where AThysteresis identifies the differential adjustment of the
cooling, the device disables the cooling system by sending a corresponding telegram. In this way, there are
two decision thresholds for activation and deactivation of the cooling, the first one being Tset, above which the
device activates the system, whereas the second one is (Tset - AThysteresis), below which the cooling system is
deactivated.

In the application program the hysteresis values for heating and cooling are differentiated: for the detection of
the correct values is necessary to consider the inertia characteristic of the system.

In the ETS application program the control algorithm with 2 points hysteresis proposed as default offers a lower
hysteresis for heating and an upper hysteresis for cooling. If the parameter Heating type and / or Cooling type
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= floor radiant panels or ceiling radiant panels it is possible to select the position of the hysteresis according
to the second method described, i.e. with upper hysteresis for heating and lower hysteresis for cooling.

10.1.1.2 Continuous Proportional-Integral control

The Proportional-Integral control (PI) is described by the following relation:
t

control variable(t) = Kp X error(t) + Ki xf error(t)dr
0

where:

error(t) = (Setpoint — Measured temperature) in heating
error(t) = (Measured temperature — Setpoint) in cooling
Kp = proportional constant

Ki = integral constant

The control variable is composed of a part that depends proportionally from the error and a part that depends
on the integral of the error.

In practice derived values with a more intuitive meaning are used.

Proportional band BP [K] = %:) Integral time Ti [min] = %

The proportional band is the error value which determines the maximum excursion output at 100%.

For example, a regulator with proportional band of 5 K provides a 100% control output when the Setpoint = 20°C and the measured
temperature is < 15°C in heating; in the cooling conduction mode, it provides a 100% control output when the Setpoint = 24°C and
the measured temperature is =2 29°C. As shown in the figure, a regulator with a small proportional band tends to provide higher values
of the control variable for small errors than a regulator with a higher proportional band.
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The integral time is the time required to repeat the value of the control variable of a purely proportional regulator, when the
error remains constant in time.

For example, with a purely proportional controller in heating and with a value of proportional band of 4 K, if the setpoint is = 20°C and
the measured temperature is = 18°C, the control variable assumes the value of 50%. With an integral time = 60 minutes, if the error
remains constant, the control variable will take the value = 100% after 1 hour, i.e. a contribution equal to the value given by only
proportional contribution will be added to the control variable.

In heating and air conditioning systems, a purely proportional controller is not able to guarantee the achievement of the setpoint. You
should always introduce an integrated action for achieving the Setpoint: that is why the integral action is also called automatic reset.

10.1.1.3 PWM Proportional-Integral control

The PWM (Pulse Width Modulator) proportional-integral controller uses an analog control variable to modulate
the duration of the time intervals in which a binary output is in the ON or OFF state. The controller operates in
a periodic manner over a cycle, and in each period it maintains the output to the ON value for a time
proportional to the value of the control variable. As shown in the figure, by varying the ratio between the ON
time and the OFF time, the average time of activation of the output varies, and consequently the average
heating or cooling power supplied to the room.
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This type of control is well suited for use with ON / OFF actuators, such as electrothermal actuators and drives
for zone valves, which are less expensive than proportional actuators.

A distinctive advantage of this type of control is that it eliminates the inertia of the system: it allows significant
energy savings, because unnecessary interventions on the system introduced by the 2-point control with
hysteresis are avoided and only the power required to compensate the losses of the building is supplied.

Every time the user or the supervisor changes the desired temperature setpoint, the cycle time is interrupted,

the control output is reprocessed and the PWM restarts with a new cycle: this allows the system to reach its
steady state more quickly.

System terminals Proportional band [K] Integral time [min] Cycle time [min]
Radiators 5 150 15-20
Electrical heaters 4 100 15-20
Fan-coils 4 90 15-20
Underfloor radiant panels 5 240 15-20

The following are guidelines for the choice of parameters for a proportional-integral PWM control.

. Cycle time: for low inertia systems, such as air heating and conditioning systems, short periods (10-15 minutes) have to be choosed,
in order to avoid temperature fluctuations.

e Tight proportional band: large and continuous fluctuations of the room temperature, short settling time to the setpoint.

e Wide proportional band: small fluctuations or absence of fluctuations of the room temperature, long settling time to the setpoint

. Short integral time: short settling time to the setpoint, continuous fluctuations of the room temperature around the setpoint

e Long integral time: long settling time to the setpoint, absence of temperature fluctuations
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10.1.1.4 Fan-coil with ON-OFF fan speed control

This type of fan-coil control is similar to the 2 points control with hysteresis analyzed in the previous section:
the fan speed is activated / deactivated according to the difference between the desired temperature (Tset) and
the measured temperature (Trom). The relevant difference with the 2 points algorithm with hysteresis is that,
in this case, there is not a single stage on which the hysteresis loop is executed, by setting the thresholds for
switching on and off of the speed, but three stages may exist (depending on the speed levels of the fan-coil).
This means that a speed level corresponds to each stage and when the difference between the measured
temperature and the desired temperature causes the activation of a further speed, before activating the new
speed, the other two must be turned off to avoid any damage to the fan motor.
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The figure in the in the upper left graph refers to the speed control of the fan-coil with three operating stages

as regards the heating. Looking at the graph, it has to be noted that for each stage there is a hysteresis loop,

as well as at any speed are assigned two thresholds which determine the activation and deactivation. The

thresholds are determined by the values set in the application program and can be summarized as follows:

= Speed 1 (1st stage) — The speed is turned ON when the value of the room temperature is lower than the
value (Tset — Threshold Speed1 — hysteresis) and turned OFF when the room temperature value reaches
the value (Tset — Threshold Speed1); the first speed is also switched OFF when a higher speed must be
turned ON. The default value for the parameter Threshold Speed1 =0 K

= Speed 2 (2nd stage) — The speed is turned ON when the value of the room temperature is lower than the
value (Tset — Threshold Speed2 — hysteresis) and turned OFF when the room temperature value reaches
the value (Tset— Threshold Speed?2); the second speed is also switched OFF when Speed3 must be turned
ON.

= Speed 3 (3rd stage) — The speed is turned ON when the value of the room temperature is lower than the
value (Tset — Threshold Speed3 — hysteresis) and turned OFF when the room temperature value reaches
the value (Tset — Threshold Speed3)
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The parameter of the application program ETS Speed control hysteresis represents the hysteresis value
shared by all the speed stages and unified for heating and cooling.

As regards the shut-off valve of the water coil (2 pipe configuration) or the shut-off valve of the water battery
for heating (4 pipe system), it can be used an algorithm with 2 points hysteresis that works with the same
setpoint values in the application program. If the room temperature is lower than the value (Tset - AThysteresis),
the device sends the activation command of the valve; the shut-off valve is turned off, however, when the room
temperature reaches the Tset value and deactivates at the same time also the speed 1of the fan. In this way it
is also avoided the formation of "puffs" on the walls due to the circulation of water in the battery without
convective heat transfer.

The figure in the in the upper right graph refers to the speed control of the fan-coil with three operating stages

as regards the cooling. Looking at the graph, it has to be noted that for each stage there is a hysteresis loop,

as well as at any speed are assigned two thresholds which determine the activation and deactivation. The

thresholds are determined by the values set in the application program and can be summarized as follows:

= Speed 1 (1st stage) — The speed is turned ON when the value of the room temperature is higher than the
value (Tset + Threshold Speed1 + hysteresis) and turned OFF when the room temperature value reaches
the value (Tset + Threshold Speed1); the first speed is also switched OFF when a higher speed must be
turned ON. The default value for the parameter Threshold Speed1 =0 K

= Speed 2 (2nd stage) — The speed is turned ON when the value of the room temperature is higher than the
value (Tset + Threshold Speed2 + hysteresis) and turned OFF when the room temperature value reaches
the value (Tset + Threshold Speed2); the second speed is also switched OFF when Speed3 must be turned
ON.

= Speed 3 (3rd stage) — The speed is turned ON when the value of the room temperature is higher than the
value (Tset + Threshold Speed3 + hysteresis) and turned OFF when the room temperature value reaches
the value (Tset + Threshold Speed3)

As regards the shut-off valve of the water coil (2 pipe configuration) or the shut-off valve of the water battery
for heating (4 pipe system), it can be used an algorithm with 2 points hysteresis that works with the same
setpoint values in the application program. If the room temperature is higher than the value (Tset + AThysteresis),
the device sends the activation command of the valve; the shut-off valve is turned off, however, when the room
temperature reaches the Tset value and deactivates at the same time also the speed 1of the fan.

Both figures make reference to the control of the 3-speed fan-coil, explanations are in this case exhaustive
and, for cases 2 or single-stage, the operation is the same with the only difference that not all the speed will
be controlled.

It must be noted that in applications for fan-coil in which both heating and cooling are active, the speed
thresholds are the same in the two conduction modes of the system.

To coordinate the action of the fan with the shut-off valve of the heat exchanger, it is necessary to pay attention
to the values of hysteresis chosen: for example, selecting in the folder Ventilation the parameters Threshold
first speed = 0 K and Hysteresis speed control = 0,3 K, in the folders Heating and / or Cooling the parameter
Hysteresis = 0,3 K, to ensure that when speed 1 is turned ON, the valve on the exchange battery is open.

A further element of flexibility is offered by the possibility of subordinating the manual operation of the
ventilation to the achievement of the desired temperature Tset. Selecting in the ETS Ventilation folder the
parameter Manual operation = temperature independent, the ventilation will continue to operate at the speed
set by the user, also when the desired temperature is achieved; vice versa with the setting in ETS Manual
Operation = temperature dependent the ventilation handled manually by the user will be anyway interrupted
when the desired conditions are achieved.
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The communication between the controller and the actuator can be made indifferently either via the
communication objects of type [1.1] DPT_Switch (168-169-170, Speed 1-2-3 fan) or a single object [5.1]
DPT_Scaling (167 speed continuous fan). It should be highlighted that the object (167, continuous fan speed),
with ON / OFF speed control, does not vary in a continuous manner but assumes only discrete values,
respecting the hysteresis of the ON / OFF windows defined by the thresholds , according to the following table.

Communication objects fan speed, o . .
Fan speed in automatic [1.1] DPT_Switch Communication objects contl-nuous
Vi | V2 Va3 fan speed, [5.1] DPT_Scaling
Control type: 3 speed
OFF 0 0 0 0 %
1 1 0 0 33,3 %
2 0 1 0 66,7 %
3 0 0 1 100 %
Control type: 2 speed
OFF 0 0 - 0 %
1 1 0 - 50 %
2 0 1 - 100 %
Control type: 1 speed
OFF 0 - - 0 %
1 1 - - 100 %

During the changeover, before activating the new speed value, the other ones must be disabled to prevent
damage to the drive of the fan: all the communication objects both binary and continuous are therefore updated
to the OFF (0%) value, before being updated to the next speed value by the internal regulator.

10.1.1.5 Fan-coil with continuous speed control

In this type of control independent 1 Bit communication objects are not used. A single 1 Byte (DPT 5.001
percentage) communication object is used: this implies that, before activating a speed value, it is not necessary
to disable the other ones.
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The definition of the hysteresis levels must be carried out directly on the actuator device of the fan-coil. The
application program provides the Proportional Band parameter that assumes the same value both for heating
and cooling: this parameter determines the slope of intervention of the fan. The Minimum change value to send
[%] parameter is defined in order to limit the telegram traffic on the bus.
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The Continuous speed fan (167) communication object, with 1 Byte size, varies in a continuous way
EI according to the characteristic illustrated in the figure. See also the previous section to evaluate

differences with the 1-2-3 fan speed mode, in which instead the same communication object
assumes discrete values.
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10.1.1.6 2 points control with hysteresis for auxiliary stage

The systems for heating and cooling have different values of inertia depending on the type of transfer of thermal
energy. To shorten the time necessary to reach the comfort conditions, a low inertia heating / cooling system
may be used, supporting the main system when in the starting phase the difference between the setpoint
temperature (Tset) and the measured temperature (Troom) is accentuated.

Supplied 4 ) )
heating power Main heating system
wi] (high inertia)

Auxiliary stage
(low inertia)

\

The system, defined as second stage or auxiliary stage, contributes in the early phase to heat up / cool down
the room, then stops its action when the difference between Tset and Troom can be addressed satisfactorily by
the main system only. The auxiliary stage is operated generally by a 2 points control algorithm with hysteresis.

Heating conduction mode

When the measured temperature (Troom) is lower than the value (Tset — AToftset = AThysteresis), Where AThysteresis
identifies the differential heating control, the device activates the auxiliary heating stage by sending a
corresponding telegram to the dedicated actuator; when the measured temperature reaches the value (Tset —
ATorset) the device disables the auxiliary heating system by sending a corresponding telegram to the actuator.
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Cooling conduction mode

When the measured temperature (Troom) is higher than the value (Tset + ATofset + AThysteresis), Where AThysteresis
identifies the differential cooling control, the device activates the auxiliary cooling stage by sending a
corresponding telegram to the dedicated actuator; when the measured temperature reaches the value (Tset +
ATorset) the device disables the auxiliary cooling system by sending a corresponding telegram to the actuator.

10.1.1.7 Auxiliary stage with fan-coil

An interesting system solution combines an underfloor radiant panel, a high inertia system acting on the
masses of the structure, with an auxiliary fan-coil stage that acts instead on the air volumes: the room
temperature controller EK-EP2-TP and EK-EF2-TP can be easily configured for this type of application.
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With regard to the configuration of the auxiliary stage, the same considerations expressed in the paragraph
concerning fan-coil control with ON / OFF or continuous speed control are valid. The offset of the secondary
stage, ATorset, is particularly important and it corresponds to the parameter Heating and / or cooling deviation
from setpoint. By configuring Deviation from the set point (which can be differentiated between heating and
cooling if the communication objects for control are separated) = 0 K, the radiant panel and the fan-coil function
as two heating and / or cooling elements in parallel. If that parameter deviation from the setpoint is > 0 K, the
fan-coil intervenes quickly in the early stages of the set up of the room, leaving the radiant panel the task of
bringing the room to the desired temperature.
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11 Diagnostics

Alarm code Cause

AO01 Surface temperature limit is exceeded

A02 Formation of condensation

AO3 Thermal generator lock

Error code Cause

EOO Integrated temperature sensor fault

E06 Analogic input 1: NTC sensor fault

EQ7 Analogic input 1: room temperature sensor fault
EO8 Analogic input 1: fan-coil temperature sensor fault
EO09 Analogic input 1: surface temperature sensor fault
E10 Analogic input 1: external temperature sensor fault
E11 Analogic input 1: antistratification sensor fault
E14 Analogic input 2: NTC sensor fault

E15 Analogic input 2: room temperature sensor fault
E16 Analogic input 2: fan-coil temperature sensor fault
E17 Analogic input 2: surface temperature sensor fault
E18 Analogic input 2: external temperature sensor fault
E19 Analogic input 2: antistratification sensor fault

E23 CO: external temperature sensor fault

E24 CO: room temperature sensor fault

E25 CO: fan-coil temperature sensor fault

E26 CO: surface temperature sensor fault

E27 CO: flow temperature sensor fault

E29 CO: antistratification temperature sensor fault
E34 CO: external temperature sensor timeout

E35 CO: room temperature sensor timeout

E36 CO: fan-coil temperature sensor timeout

E37 CO: surface temperature sensor timeout

E38 CO: flow temperature sensor timeout

E40 CO: antistratification temperature sensor timeout
E41 CO: anticondensation sensor timeout

E42 CO: window contact 1 timeout

E43 CO: window contact 2 timeout

E46 CO: card holder contact timeout

FO1 CO: Alarm 1 from bus

F02 CO: Alarm 2 from bus

FO3 CO: Alarm 3 from bus

FO4 CO: Alarm 4 from bus

Table of alarm and error displayable codes.
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12 Warnings

Installation, electrical connection, configuration and commissioning of the device can only be carried outby
qualified personnel in compliance with the applicable technical standards and laws of the respective
countries

Opening the housing of the device causes the immediate end of the warranty period

In case of tampering, the compliance with the essential requirements of the applicable directives, for which
the device has been certified, is no longer guaranteed

ekinex® KNX defective devices must be returned to the manufacturer at the following address:

Ekinex S.p.A. Via Novara 37, 28010 Vaprio d’Agogna (NO), ltalia

13 Other information

The instruction sheet must be delivered to the end customer with the project documentation

For further information on the product, please contactthe ekinex® technical support at the e-mail address:
support@ekinex.com or visit the website www.ekinex.com

Each ekinex® device has a unique serial number onthe label. The serial number can be used by installersor
system integrators for documentation purposes and has to be added in each communication addressed to
the Ekinex technical support in case of malfunctioning of the device

ekinex® is a registered trademark of Ekinex S.p.A.

KNX® and ETS® are registered trademarks of KNX Association cvba, Brussels
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