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Disclaimer of liability

If problems arise in connection with the installation and/or operation of the device that are not
described in this manual, the operator/installer is obliged to contact thermofin® immediately. Further
installation and/or operation of the device is not permitted until the facts have been fully clarified.
The company thermofin® cannot accept any liability for damage resulting from non-observance of
above-mentioned provisions. Furthermore, thermofin® reserves the right to reject any further
warranty claims on this device that can be traced back hereto.

If you have further questions, please contact the company thermofin GmbH.

Contact details:

Address: thermofin GmbH

Am Windrad 1

08468 Heinsdorfergrund

Germany
Phone: +49 3765 3800-0
Telefax: +49 3765 3800-8038
Email: info@thermofin.de
Website: www.thermofin.de
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1. GENERAL INFORMATION

The operating manual serves for optimal handling and parametrization of the TCS.2. It should enable
the user to adjust the system to be controlled according to ecological and economic aspects and to
guarantee trouble-free use.

Attention:
Read and follow the safety instructions in the device manual before use.

1.1 Principles

This operating manual refers to devices of the following series:
- TCS.2: thermofin® control system, 2" generation

and on all related device components supplied by the manufacturer. Regardless of whether wired or
unwired or whether defined as a standard or a special solution with the additional designation “X”.

The binding technical data can be found in the currently valid catalogue sheets, the associated device
specifications and the information on the corresponding nameplates.

For control cabinets, control and regulating devices, the information on their identification plates
applies primarily.

1.2 Introduction

Dry coolers, condensers and evaporators require a correspondingly complex control system for
optimal performance adjustment to the currently dissipated heat or amount of cold, taking into
account the climatic environmental conditions. Modern control systems not only enable an operating
mode that is precisely adapted to the conditions of the cooling systems, they are also characterized
by a particularly high level of energy efficiency. Helpful additional functions increase the ease of use
of the systems and enable fast communication with higher-level control systems. The use of high-
quality components enables the fans to run absolutely smoothly as well as gentle and trouble-free
handling of the fan drives.

Complete or split systems are available to users for such control tasks.

The complete systems for fan drives have compact units, each consisting of a control, regulation and
power section.

The split systems are separate units for the control and regulation tasks as well as for the power-
side control of the fan motors.

The split systems are mainly used for fan drives in which the power section is already integrated in
the motor housing or the drive concept and the like provides a separate inverter or voltage regulator.
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With the 2™ generation thermofin® control system (TCS.2), the user receives a complete control and
regulation unit for a split system. It is used to control, regulate and monitor commercially available
EC fans as well as to electronically adjust the speed of fan motors in conjunction with appropriate
inverters and voltage regulators. In addition, the TCS regulates and controls all water-side
components in hybrid and evaporative cooling systems.

The TCS is also used in thermofin® industrial refrigeration products. In penthouse and insulation
coolers, it controls, regulates and monitors not only the speed of the fans but also all flap movements
and defrosting processes.

The communication between the TCS and the existing fans or power controllers can take place via
a MODBUS connection. Conventional information transmission using an analogue signal is also
possible with the TCS. Up to 126 CAN I/O fieldbus components can be connected via the system
bus. A web or master terminal enables decentralized operation and visualization.

The TCS is a modern control unit with all necessary input and output systems. A 4.3” TFT display
with touch function provides a convenient overview. All operator and system settings can be made
user-friendly and intuitive.

Right from the factory, the TCS is located in a weatherproof switch box directly on the housing of the
corresponding heat exchanger. If the installation is to take place spatially separated for structural
reasons, the TCS can easily be installed in a separate control cabinet, e.g., be housed in the engine
room of the cooling system.

1.3 Scope of application

The TCS is used in modern and energy-efficient refrigeration and air conditioning systems to
regulate, control and monitor heat exchangers and their fans, including all the necessary additional
units and fittings.

Without an appropriately classified control cabinet, control units of the TCS series may only be
operated in dry, weather-protected and properly air-conditioned rooms. Control cabinets from
thermofin® company meet all of the important criteria for outdoor installation and therefore also
enable trouble-free operation with a built-in TCS.
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1.4 Circuit diagram TCS.2
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Standard assignment, it may vary. Exemplary assignment of the inputs and outputs.
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2. STRUCTURE / NAVIGATION

2.1 Circuit diagram TCS.2

Picture 2

Setpoint 1 250 °C
V Actuell value 1 250 °C
', "

’ V Setpoint 2 280 °C
\Actuell value 2 279 °C

thermofin'  [ambient terp. 243 °C

heat exchangers- Germany \Humidity 444 %hrH

it

TCS2_A06 ] L2
\Thursday 121439 P e

2.2 Navigation / Button functions

HOME / Start screen
This button is located on various main and submenus. Pressing the button always
takes the user directly to the start screen.

Back
Jump one menu level back.

Forward
Jump one menu level forward.

Confirm
The current entry or error message is acknowledged.

Confirm all
All currently pending error messages are acknowledged.

XN HA B
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Alarm history
With this button the user gets to a list of past error messages sorted from new to old
with the information about when they occurred and when they were eliminated.

Delete
The list of stored alarms is deleted. This function requires the entry of the manufacturer
password (see chapter 2.4 “Passwords”)

Undo
The entry is reset to the previous state.

Supervision / Monitor
Direct jump to the “Monitor” submenu in which the user is shown all important set and
actual values for controller optimization.

Control parameters
Direct jump to the “Control parameters” submenu. The proportional factor k, and the
reset time T, are set by the thermofin®-PI controller here.

Modbus fan status
This icon is only displayed when the fan is controlled via Modbus and leads to a
submenu where all operating, status and error messages of the fans are listed.

STOP / RUN

The Modbus fan is stopped with the STOP button. This is a prerequisite for starting the
fan parametrisation process. After exiting the parametrisation menu, the Modbus is
automatically restarted.

Write parameters to fan
All preselected parameters and addresses are loaded into the respective Modbus
fan(s).
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Manual operation
Depending on the selected device type, the user comes to a user interface in which
all relevant flaps, valves and pumps can be operated or set manually.

Manual/automatic switch

The user can use this button to choose between the “Automatic” and ‘Manual’
operating modes during commissioning or troubleshooting. If a digital output or an
analogue output is switched to “Manual”, this is displayed on the start screen. If the
control is set back to automatic mode, the output takes on the original value (before
switching to manual).

4‘,_‘«3 Manual operation A

@ Automatic operation

5

The following icons / symbols are only used for wetted / humidified device types:

”-l_ effSLIDE settings
The limit values (switch-on and switch-off conditions for the mat moistening) for the
“water-saving” or “power-saving” mode are set here.

Cooling mat system
Device-specific settings for all devices in which the supply air is pre-cooled using mats

(adiabatic pads).
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wL s . o : :
oy Summer operation - Winter operation
Main or spray valve Main or spray valve
is OPEN = closeD
Main or spray valve &q: Main or spray valve
is opening is closing
Control valve is OPEN =)=  Control valve is CLOSED

Control valve partially open

(with % indication) Neutral position

All parameters for switching the j All parameters for switching the
humidification on and off are set to @ humidification on and off are set to
“energy-saving” “‘water-saving”

CIRAR IR 2R ;
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2.3 Menu structure
2.31 Start screen

After switching on the control voltage, the thermofin® logo appears in the display with the address of
the headquarters in Heinsdorfergrund.

The installed program is then loaded with the following start screen:

[ C) Logo / Manual ] [ B) Circuit 2* ] [ A) Circuit 1 ]

Picture 3

( )
Info/Status
» Chapter 3
Setpoirt 1 250 °C \ <
L/ ‘Actuell valud 1 250 °C e p
’ Device settings
Setpoint 2 280 °C » Chapter 4
‘Actuell value 2 279 OC \ y,
4 N\
the Armblent termp. 243 °C Main menu
heat excha i
—— \Hum|d|ty dd .4 %rHv i » Chapter 5 |
TCS2_A06 S LA - N
‘Thursday 1z1dan P e I) Ambient
temperature™*
5 Air humidity ***
1\ J
H) ON/OFF
D) Design [ E) Alarm ] F) Program version, time, date G)
Language

only visible if a two-circuit device is selected

** only visible if a wetted or humidified device has been selected or an ambient temperature sensor has been
selected as the analogue input

*** only visible if a thermofin® adiabatic pad device is selected

There are four main function buttons in the right half of the display of the start screen. These are

described in a separate chapter. All other symbols and displays are briefly explained below:
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A) Circuit 1

Devices that only have one hydraulic line with the corresponding sensor (temperature or pressure)
are referred to as “single-circuit”. The sensor is selected automatically when the factory settings are
loaded (chapter 4.1.3). This marked display “Circle 1” shows the setpoint (editable in the main menu
- Setpoints (chapter 5.6) and the actual value (measured by the sensor) for this string. Both values

influence the internal controller 1.

If the operating mode “Slave operation” is selected, the “Control value” (specified in percent) is
displayed instead of the setpoint. The actual value display remains.

To switch slave operation on or off, two settings must be made in the “Control” menu:
- Device settings - Control > Slave control value -

“select the desired control signal’ (chapter 4.2.5)
- Device settings > Control > Inputs | Outputs > Analogue IN basic unit >

Analogue IN 3 > “Slave speed 1” (chapter 4.3.3)

B) Circuit 2

If a two-circuit or multi-circuit device is selected, the setpoint and actual value for the second
hydraulic line are displayed under the display of the first circuit. The sensors are selected
automatically when loading the factory settings (chapter 4.1.3). This setpoint can also be edited in
the main menu > Setpoints (chapter 5.6). The setpoint and actual value from circuit 2 influence

internal controller 2.

If the operating mode “Slave operation” is selected, the “Control value” (specified in percent) is
displayed instead of the setpoint. The actual value display remains.

To switch slave operation on or off, two settings must be made in the “Control” menu:
- Device settings = Control - Slave control value -
select the desired control signal (chapter 4.2.5)
- Device settings > Inputs | Outputs >
Analogue IN basic unit > Analogue IN 4 “Slave speed 2” (chapter 4.3.3)

C) Logo / Manual

The thermofin® logo is displayed here in normal operation. However, if manual operation of a digital
or analogue output is activated, a yellow hand symbol appears with the information which output is

currently set to manual operation.

¥ By pressing the yellow highlighted information window, the user gets directly to the
= corresponding, still activated, output.
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D) Design

Device design shown as an example. This is selected at the factory. See also chapter 4.1.2
(Selection of device design). The following device designs can be selected from the factory. These
are shown as examples during the selection and on the start screen.

E) Alarm / Warning - Message window

This window is not visible if there are no warnings or alarms or if they have not yet been
acknowledged. As soon as a current fault occurs, regardless of whether it is high priority (alarm) or
low priority (warning), the device design and the date/time window are hidden. A red-green flashing
error message window opens with a plain text display which shows the last message that occurred
(see also 5.4%).

By activating the message window, the user is taken directly to the main menu under the sub-
item “Alarms” (see also chapter 5.4 “Alarms”.)

k=

F) Program version, time, date

= TCS.2 — Device generation

= AO1 - Version status in short form, detailed version number in the first main window:
“Status / Info” (see chapter 3)

= Weekday, editable in the Main menu > “Timeldate* (see chapter 5.9 “Time / date”)

= Time in format: hh:mm:ss, editable in the Main menu > “Timeldate” (see chapter 5.9
»Time / date®)

G) Language

By pressing the “country flag” directly, the user gets to a language selection menu. The user can
currently choose between the following languages:

= German
= English
= French
» Spanish
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H) ON / OFF

This button is used to switch the device on and off with priority. This means that even if there is an
external release (requirement), the device remains switched off until the switch-on command is also
given via the display button. The status is indicated by the background colour:

RED > OFF
- Briefly press this button to switch on the device
- The display changes to green

GREEN - ON

- To switch off the device, the user must hold the button down for 5 seconds
- This is to prevent the system from being switched off unintentionally

- The display changes to red

I) Ambient temperature / Air humidity

Ambient temperature:

If an ambient temperature sensor is selected, it is also displayed in °C or °F on the start screen. The
display of °C and °F can be switched in the main menu > “SI/IMP” (see also chapter “SI/IMP” 0).
The Ambient sensor can be selected in the program as follows:

= The factory settings of a humidified or wetted device are loaded.

= |In the menu Device settings - Inputs / Outputs > Analogue IN selection - “Analogue IN
2, 3 or 4” (see also chapter “Analogue IN basic unit” 4.3.3)

= |f the demand for the analogue temperature inputs increases to over 4 (these are available
as standard on the basic unit), the Ambient sensor is automatically assigned to an analogue
IN CAN extension (see chapter C) ,,Assignment of possible analogue I/0O extensions®).

Air humidity:

In order to precisely calculate the maximum evaporation, a relative humidity sensor is built into
thermofin® adiabatic pad devices. If such a device is selected, the humidity is also displayed on the
start screen. There are the following options for selecting a humidity sensor in the program:

» The factory setting of a thermofin® adiabatic pad device is loaded.

» In the menu Device settings = Inputs / Outputs > Analogue IN selection - “Analogue IN 3
or 4” (see also chapter “Analogue IN basic unit” 4.3.3)

= |f the demand for the analogue inputs increases to over 4 (these are available as standard
on the basic unit), the humidity sensor is automatically assigned to an analogue IN CAN
extension (see chapter C) ,Assignment of possible analogue 1/0 extensions®).
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2.4 Passwords

For security reasons, the device settings and the editable parameters are password-protected. The
following three access levels are distinguished:

241 Manufacturer password

This password protects basic factory settings. Parameters such as device type, design, resetting
operating hours counter, addressing fans, etc. are not accessible to the user.

24.2 Admin device password

The password for the device settings can be requested from the manufacturer or supplier
of the TCS if required.

2.4.3 User parameter password (editable)
The factory-set password for parameter changes (setpoints, control parameters, time/date, etc.) is

“3333". The operator can change this to his/her own password that is known only to him/her.

The following procedure is used to change the parameter password:

Picture 4 Picture 5
Setpoint 1 250 °C i
A Actuell value 1 250 °C [ actueLvaes || SETPQINTS |
/
IV s 30 | 1/0- HAND || soDITIONAL FUNCTIONS
\Actuell value 2 279 °C | |
thermofin Ambient termp, 243 °C E | | | |
heat exchangers-Germany ‘Humidity 444 %arH | COUNTER. | | MNETWORK TP |
e
_ | lvcs2 ks ST | ALARMS || TIVE/DATE |
] ] (Thursday 124 Pz I S1/IMP @

= Hold down the “DELETE PASSPORD” button for 5 seconds (Picture 5)

Then the following window opens. If the system password has already been entered, this step is skipped (22a)
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Picture 6

Old Password %

& L

= Enter the current (old) User
parameter password

(Picture 6)

= From factory this password is set
to: “3333”

Picture 8

MNew parameter pas

Change Password

Reset customer password

as

= After entering the new password,
confirm the entry with the tick
(Picture 8)

Picture 7

MNew parameter password

MNew Password %J

as

= A new 4-digit password can be entered

(Picture 7)

= ATTENTION: Please keep this password in

a safe place. If this password is lost, the
password for the device settings (Admin
password) is required for further parameter
adjustments. This must be requested from
the manufacturer or supplier of the TCS.

Picture 9

Change Password
o
Customer password saved

Reset customer password

%

QEd

= The message “Customer password saved”

appears (Picture 9)

= After this process, the process can be

repeated using the currently assigned
password (Picture 9)
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2.5 Change (edit) values

To change a value (parameter) or a status in a
menu, press the field with a light blue
background directly. All fields with a white
background are pure displays and cannot be
edited. As an example, see the following
submenu (see Picture 10): “Fans settings”

After activating a field with a light blue
background with a number, an input window
with numbers or letters opens. The desired
value or amount can be entered here and then
confirmed with OK or cancelled with ESC. The
minimum and maximum values to be entered
are displayed above the keypad (see Picture
11).

Picture 10

Control EBM Modbus | )|

y;
@i rection of rotation | G | ‘ Murnber of devices | 1 |
g
/| Murnber of fans per unit | z | ‘ Mo, of fans alarm per circuit | 1 |

| Max speed %

|Min speed %o

| 100@&nergency rmode | On |
\
| 0.0 é \Ygency speed % | 50.0 |

|L\ mit speed rpm

;
| 1250 Wgency Delay sec. | 20.0 |

|Nom| nal speed rpm

| 2300 |

| Murnber of fan rows

N
] o G <

Picture 11
[ MNurmber of fans ]
| |
s} 7 9 0 . CLR <-
2 4 5 = ESC
I
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3. INFO/STATUS

On this page you will find all relevant manufacturer information as well as the software
and hardware versions. This information is urgently required in order to provide the
best possible help with any support requirements (see Picture 12).

Picture 12 .
Picture 13
Setpoint 1 250 °C - .
Vl (Actuell value 1 250 °C Dry cooler adiabatic pads
’V two circuits, separate control
SetpOimt 2 280 ZC @ Software Yersion: TCS.2_A0E_w20201125 pra Thursday 26.11.2020
\ACtue” value 2 279 °C Rurtime systern: 21907090 IF address: 172251010
CPU number: 10113 Metwork: rnask:  255.255.255.0
thermofln Armbient termp. 243 oC ﬂ Kernel version: 20180103 Firmware: w214
heat exchangers-Germany Humidity 444 S%rH Bootl nader Version: 20140409
\ - Boot Switch: RUN
—
] = Order number/Pos:  S0023000 120
‘ﬂ TCS 2 A06 ] L] . —
Thursd. 1zadm Py ) ape | Regquirement rcul
" i DEVICE: 0N 71? external; Circuit 2 NG

Status display with the following content:
- Currently loaded software version
- Version of the runtime system (operating system)
- CPU number
- Kernel version
- Bootloader version
- Boot switch
- Order number thermofin®position in the order
- Date and time
- Currently set IP address
- Network mask
- Firmware version

)
- ':?:' Summer or ?i Winter operation
- Status and type of requirement (release)

=> Off: Device has no external release (see chapter 4.2.1: Control ->
Requirement)
or is switched off locally (red symbol)

= NC: Release active, Normal Cooling
= FC: Release active, Free Cooling
(Setpoint changeover active, see chapter 4.2.2: Control -> Setpoint

changeover)

= HR: Release active, Heat Recovery - only with condensers! (Setpoint
changeover active, see chapter 4.2.2: Control -> Setpoint changeover)
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4. DEVICE SETTINGS

device settings it is possible for the manufacturer or the supplier of the heat exchanger

This area is protected by a device password (see chapter 2.4 “Passwords”). In the
@ system to adapt the TCS to their tasks for the respective customer application.

Picture 14

Setpoint 1 250 °C
kf-\ctuell value 1 250 °C

VI
|/
’ // Setpoint 2 280 °C

\.ﬂ.ctuell value 2 279 °C

thermofin'  [ambient terp. 243 =C
hestexchngers-Gemans | Humidity 444 %rH

B il

TCS2 A6 N L2
\Thursda\,r 121439 Pl

cli@]=-

Device
password
Picture 15

4.1 -
— HEAT EXCHANGER SYSTEM |
49 W DEVICE SETTINGS ADDITIONAL FUNCTION S

|
by [/OSETTINGS | |
4.3 K FANS | |
|
|

J’ BMS BUS SYSTEM SI/IMP <+ .-

\——
Kig @

The device settings, including its submenus, are exited using the back or HOME button.

4.4

The description of the marked submenus is given below. The framed numbers indicate the chapter
number.
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4.1 Heat exchanger system

Picture 16

Dry cooler adiabatic pads
411 [— y P

two circuits, separate control CEEEE—
41.2
‘ Double block cooler V-shape single row ﬁ—
\——
41.3 _f; LOAD FACTORY SETTINGS |
\ SAVE / LOAD DEVICE SETTINGS < 414

s

411 Selection of heating system / explanation of terms

This function is shown in white and cannot be changed by the customer (manufacturer password
required). The following device types can be selected from the factory:

Condenser dry

Condenser sprayed

Condenser dry, multi-circuit, max. selection
Condenser sprayed, multi-circuit, max. selection
Condenser dry, two circuits, separate control
Condenser sprayed, two circuits, separate control

ok whN =

7. Dry cooler dry

8. Dry cooler sprayed

9. Dry cooler dry, two circuits, max. selection

10. Dry cooler sprayed, two circuits, max. selection
11. Dry cooler dry, two circuits, separate control

12. Dry cooler sprayed, two circuits, separate control

13. Condenser adiabatic pads
14. Condenser adiabatic pads, two circuits, separate control

15. Dry cooler adiabatic pads
16. Dry cooler adiabatic pads, two circuits, separate control
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Explanation of terms:

Condenser:

An air-cooled condenser is an important component in the refrigeration system. Compressed
refrigerant (refrigerant vapour) is liquefied by releasing heat into the ambient air using one or more
fans.

Dry cooler:

Waste heat is generated in a wide variety of ways in industrial and cooling processes. This is
transferred to a carrier medium in the form of water, a water-glycol mixture, steam or thermal oil. Our
thermofin® dry coolers dissipate this waste heat efficiently and in an environmentally friendly manner
to the ambient air.

Dry:

With a dry cooler or condenser, it is not possible to cool the carrier medium below the ambient air
temperature. In this case, the cooling limit is the difference between the medium outlet temperature
and the air inlet temperature. For dry coolers, a cooling limit of 7 — 8 °C is still considered economical.

Sprayed:

These devices are dry coolers or condensers as described above but additionally equipped with one
or more nozzle sets. Depending on the design, these are arranged under or next to the lamellar heat
exchanger. If necessary, the water is sprayed in or against the direction of the air, whereby the
evaporation of the water then creates a pre-cooling effect for the sucked in air. Part of the sprayed
water also reaches the lamellar surface and wets it. This creates a further evaporation effect which
allows cooling below the ambient air temperature. Dry coolers and condensers are basically designed
for dry operation. Wet mode with spraying only serves to cover peak loads.

Adiabatic pads:

Dry coolers or condensers with an adiabatic pre-cooling system have humidifying mats through which
the outside air is sucked in. The air first flows through the mats, which are moistened with water,
where it is cooled by evaporation (removal of the evaporation enthalpy) before it reaches the heat
exchanger. This increases the temperature difference of the heat transfer and even makes it possible
to drop the return or liquefaction temperatures below the ambient temperature. Because no water is
applied directly to the heat exchanger, but only pre-cooled air, the possible switch-on time of the
humidification is significantly longer than with the sprayed systems.
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Two circuits / Multi-circuit

These devices have two to max. four hydraulically separated circuits that are installed either in one
or in two separate, lamellar heat exchangers. As a result, each circuit has a separate pressure or
temperature sensor.

Max. selection

This function relates to two or more circuit devices that work with only one internal controller and
several sensors. The circuit with the higher value on the sensor (pressure or temperature) is
determined as the control variable in the TCS and thus the regulating variable (fan speed).

Separate control:

Both lines of a two-circuit device are not only considered hydraulically but also separately in terms of
control technology. As a result, there are also two internal controllers whose control variable
addresses two different fan groups. Two different refrigerants or heat carriers are possible.

41.2 Selection of device design

Also, this function is shown in white and cannot be changed by the customer (manufacturer password
required). The following device designs can be selected from the factory. These are shown as
examples during the selection and on the start screen.

Table cooler horizontal single row

Table cooler horizontal double row
Table cooler vertical single row

Table cooler vertical double row

Double block cooler V-shape single row
Double block cooler V-shape double row

IS e

41.3 Load factory settings

After selecting the heating system, the factory settings must be loaded during commissioning. The
system sets all device-specific standard settings, setpoints and configures the inputs and outputs.

Attention! All previously made parameter adjustments and customer settings are lost. A prior
comparison of the set parameters with the parameter list on the circuit diagram is essential!

k=%
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41.4 Save/load device settings

All settings and parameters are automatically saved after entry in a voltage failure-safe manner.
However, if a new program or an update is loaded, drive A: is cleaned and all data is lost.

To prevent this, the user has the option of saving own settings and parameters on an internal drive
B:. To do this, please answer the security question: “Are you sure?” with “Save”.

Picture 17

HEAT EXCHANGER SYSTEM

Dry cooler adiabatic pads
two circuits, separate control

Double block cooler W-shape single row

SaVE /S LOAD DEVICE SETTINGS

load g

Are yol sure? %Save
U

After a new program version has been installed, the process can be repeated and the security
question answered with “Load”.

The saved data is now loaded from drive B: back into drive A: If the process is to be cancelled, this
can be done at any time with the “Undo” button.
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4.2 Control

In this submenu, the user defines the signal with which the respective function is controlled or
activated. With the arrow button to the right , the user comes to the extended control menu
(from chapter 4.2.7, Hygienic circuit).

Below is a list with the corresponding setting options:

421 Requirement (release)

In addition to local switch-on via the display in the start screen (see chapter 2.3.1 ON / OFF), there is
a second prerequisite for putting the device into operation. The requirement (release) must be set
externally or permanently via the menu. The following setting options are available for this in the menu
(arrow buttons to the right and left):

Signal type:

- Binary 0 =0OFF, 1 =0ON

Options:

+ 24V DC at terminal X7.1 (DI-1), see chapter

= Via terminal 1.4 (circuit diagram TCS.2)

The type of communication bus is set in the
Device settings > BMS bus system. See also
chapter 4.5 “BMS (Building management
system) bus system”

- Via bus The following parameters apply to direct
communication via MODBUS:

Writing:

Register 1, bit 0 (Bool), (register value 1)
Reading:

Register 141, bit 6 (Bool), (register value 64)

The requirement is permanently activated
- SP1 fixed ON ** | (ON). The internal setpoint 1 (NC - normal
cooling) is applied to the controller.

The requirement is permanently activated
- SP2 fixed ON ** | (ON). Internal setpoint 2 (FC - free cooling or
HR - heat recovery) is applied to the controller.

* Factory setting

** These settings are typically used for function tests and
commissioning. If, for example, no external release has yet been
sent from the BCS.
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4.2.2 Setpoint changeover control

The program differentiates between two editable setpoints. Can be set in the Main menu > Setpoints
(see also chapter 5.6 “Setpoints”). These are “Setpoint 1 — NC — normal cooling” and “Setpoint 2 —
FC — free cooling” or “Setpoint 2 — HR — heat recovery” for condensers.

0 = NC - normal cooling

Signal type: = Binary 1 = FC - free cooling / HR - heat recovery

+ 24 V DC at terminal X7.2 (DI-2), see chapter

= Via terminal 1.4 (circuit diagram TCS.2)

The switching of the setpoint is controlled by
the ambient temperature.

- Via AT (ambient

The switching thresholds are set in the Main
temperature)

menu > Setpoints > Setpoint switch. OT.
However, this is only displayed after the
selection “Via OT” (see also chapter B)

The type of communication bus is set in the
Device settings - BMS bus system. See also
chapter 4.5 “BMS (Building management
system) bus system”

The following parameters apply to direct
communication via MODBUS:

. Writing:

Options: Register 1, bit 1 (Bool), (register value 2)
Reading NC1 (normal cooling 1) active:
Register 164, bit 0 (Bool), (register value 1)
Reading NC2 (normal cooling 2) active:
- Via bus Register 164, bit 1 (Bool), (register value 2)

Reading FC1 (free cooling 1) active:
Register 164, bit 2 (Bool), (register value 4)
Reading FC2 (free cooling 2) active:
Register 164, bit 3 (Bool), (register value 8)

Reading HR1 (heat recovery 1) active:
Register 164, bit 4 (Bool), (register value 16)
Reading HR2 (heat recovery 2) active:
Register 164, bit 5 (Bool), (register value 32)

Reading HP1 (heat pump operation 1)
active:
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Register 164, bit 6 (Bool), (register value 64)
Reading HP2 (heat pump operation 2)
active:

Register 164, bit 7 (Bool), (register value 128)

-> Off Function deactivated.
* Factory setting

4.2.3 Night time reduction control

With this function, the maximum fan speed is limited to a value in order to reduce the noise emission
to a minimum at certain times (mostly at night). Can be set in the Main menu > Setpoints (see also
chapter 5.6.4 “Night time reduction”).

Signal type: - Binary 0=0FF,1=0ON

+ 24 V DC at terminal X7.3 (DI-3), see chapter
1.4 (circuit diagram TCS.2)

The type of communication bus is set in the
Device settings - BMS bus system. See also
chapter 4.5 “BMS (Building management
system) bus system”

- Via terminal *

Options: = Via bus The following parameters apply to direct
communication via MODBUS:
Writing:
Register 1, bit 2 (Bool), (register value 4)
- Off Function deactivated.

* Factory setting
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4.2.4 Setpoint shift control

This function enables the operator to adapt the condensing pressure or the outlet temperature to
specific operating conditions. All relevant values are set in the Main menu -> Setpoints - Setpoint
shifting. This menu item is only displayed after a control has been selected (see also chapter 5.6.3
“Setpoint shifting”)

The following control options are available:

Signal type: - Analogue 0-100 %
-> Off Function deactivated.

0 - 10 V signal at terminal X4.31 (Al-3) or X4.32
(Al-4) for two-circuit devices, see chapter 1.4
(circuit diagram TCS.2)

2 - 10 V signal at terminal X4.31 (Al-3) or X4.32
(Al-4) for two-circuit devices, see chapter 1.4
(circuit diagram TCS.2)

0 - 20 V signal at terminal X4.31 (Al-3) or X4.32
(Al-4) for two-circuit devices, see chapter 1.4
(circuit diagram TCS.2)

4 - 20 V signal at terminal X4.31 (Al-3) or X4.32
(Al-4) for two-circuit devices, see chapter 1.4
(circuit diagram TCS.2)

The shift starts to raise the setpoint at a certain
ambient temperature.

- Via terminal
0-10V

- Via terminal
2-10V

- Via terminal
0-20mA

- Via terminal
4 —20 mA

- Via AT (ambient
temperature) All relevant values can be set in the Main
Options: menu > Setpoints - “Setpoint shifting” (see
also chapter 5.6.3 “Setpoint shifting”)

The type of communication bus is set in the
Device settings > BMS bus system [see also
chapter “4.5 ,BMS (Building management
system) bus system’].

The following parameters apply to direct
communication via MODBUS:

Circuit 1:

Register 4 (INT), (register value: -250 to 250>
-25,0°C to +25,0°C or -450 to +450 > for
-45,0°F to +45,0°F)

- Via bus

Register 5 (INT), (register value: -250 to 250>
-25,0°C to +25,0°C or -450 to +450 - for
-45,0°F to +45,0°F)

* Factory setting
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4.2.5 Slave control value control

The internal controller(s) can be deactivated. The fan speed is 100% influenced by the slave control
value. The following signal sources can be selected:

Signal type: - Analogue 0-100 %
-> Off Function deactivated.

0 - 10 V signal at terminal X4.31 (Al-3) or X4.32
(Al-4) for two-circuit devices, see chapter 1.4
(circuit diagram TCS.2)

2 - 10 V signal at terminal X4.31 (Al-3) or X4.32
(Al-4) for two-circuit devices, see chapter 1.4
(circuit diagram TCS.2)

0 - 20 V signal at terminal X4.31 (Al-3) or X4.32
(Al-4) for two-circuit devices, see chapter 1.4
(circuit diagram TCS.2)

4 - 20 V signal at terminal X4.31 (Al-3) or X4.32
(Al-4) for two-circuit devices, see chapter 1.4
(circuit diagram TCS.2)

Options: The type of communication bus is set in the
Device settings - BMS bus system. See also
chapter 4.5 “BMS (Building management
system) bus system”

- Via terminal
0-10V

- Via terminal
2-10V

- Via terminal
0-20mA

- Via terminal
4 —20 mA

The following parameters apply to direct
communication via MODBUS:

Register 6 (INT), (register value: 0 to 1000 >
0.0 to 100.0 %)

- Via bus

Circuit 2:
Register 7 (INT), (register value: 0 to 1000 >
0.0 to 100.0 %)

* Factory setting
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4.2.6 Winter operation control

‘i? This function is only relevant for humidified or wetted devices and can be set in the main menu.

In order to avoid frost damage to the hydraulic system, the device switches from summer mode
(normal operation) to winter operation starting from a temperature which can be specified. The piping
system in the frost area is emptied. The current status is shown in various submenus with a sun or
an ice crystal icon (see below). All relevant settings are made in the Main menu - Wet mode >
“Winter operation” (see also chapter 6.4.1 “Winter operation/Summer operation”). The following
options are available to activate this function:

0 = OFF > summer operation g%

Fy

Signal type: - Binary e
1 = ON - winter operation ’;?I?

The TCS records the outside temperature via
the installed Ambient sensor. The function is
- Internal * switched on and off using the parameters set
in the Main menu > Wet mode > “Winter
operation’.

+ 24 V DC at terminal X7.5 (DI-5) or terminal
X7.8 (DI-8), selectable in Device settings >
Inputs / Outputs > “Digital IN basic unit’
See chapter 1.4 (Circuit diagram TCS.2)

- Via terminal

Options: The type of communication bus is set in the
Device settings > BMS bus system (see also
chapter “4.5 ,BMS (Building management

> Via bus system) bus system”).

The following parameters apply to direct
communication via MODBUS:

Register 1, bit 13 (Bool), (register value 8192)

-> Off Function deactivated.

* Factory setting
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4.2.7 Hygienic circuit control

For reasons of hygiene, stagnant water in the pipe should be avoided. The hygiene circuit is used to
drain the water pipe from the main water valve to the device (see also chapter 6.4.6 “Hygienic circuit’).

This function must be set to “ON” in the device settings > System -> Humidification ->
“Hygienic circuit”. Otherwise, the control has no effect!

There are the following options for control:

Signal type: - Binary 0=0FF,1=0N

If the adiabatic system is switched off (no
water requirement), the function is activated
after the set waiting time in the Main menu >
Wet mode - “Hygienic circuit”. The function is
only deactivated again after a new requirement
for humidification / wetting.

+ 24V DC at terminal X7.7 (DI-7), selectable in
the Device settings - Inputs / Outputs >
“Digital IN basic unit’

see also chapter 1.4 (Circuit diagram TCS.2)
Options: The type of communication bus is set in the
Device settings > BMS bus system [see also
chapter “4.5 ,BMS (Building management
system) bus system’].

- Internal *

- Via terminal

- Via bus

The following parameters apply to direct
communication via MODBUS:
Register 1, bit 14 (Bool), (register value 16384)

-> Off Function deactivated.

* Factory setting
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4.2.8 External master mode control

This function is used for devices that are controlled by a master in a network of several devices in
slave mode (speed control, winter / summer operation). As long as the master sends an “OK” signal,
the device continues to run in slave mode. If the master fails, the device switches to an independent
control.

0 = OFF - external master inactive

SR e = Binary 1 = ONN = external master active

> Off * Function deactivated.

+ 24V DC at terminal X7.5 (DI-5) or X7.7 (DI-7)
“External Master OK”

Device settings - Inputs / Outputs > “Digital
IN basic unit”

Digital output X7.15 (DO-7) “Master OK”
Device settings - Inputs / Outputs > “Digital
OUT basic unit”

see also chapter 1.4 (Circuit diagram TCS.2)
The type of communication bus is set in the
Device settings > BMS bus system [see also
chapter “4.5 ,BMS (Building management
system) bus system’].

- Via terminal

Options:

- Via bus

The following parameters apply to direct
communication via MODBUS:
Register 1, bit 12 (Bool), (register value 4096)

* Factory setting

4.2.9 Reversion of rotation control

Signal type: - Binary 0=0FF,1=0N
-> Off * Function deactivated.
+ 24 V DC at terminal X7.5 (DI-5) “Reversion of

- Via terminal Device settings - Inputs / Outputs > “Digital
IN basic unit”
see also chapter 1.4 (Circuit diagram TCS.2)
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- Via bus

The type of communication bus is set in the
Device settings - BMS bus system [see also
chapter “4.5 ,BMS (Building management
system) bus system”].

The following parameters apply to direct
communication via MODBUS:

Writing:

Register 1, bit 15 (Bool), (register value 32767)
Reading:

Register 143, bit 8 (Bool), (register value 256)

* Factory setting

4.210 Low load regulation control

See also chapter 4.6.5 “Low load settings” and chapter 5.7.5 “Low load”.

Signal type:

- Binary

0=0FF,1=0N

Options:

* Factory setting

-> Off *

Function deactivated.

- Internal

The switching thresholds for the individual
levels are automatically calculated by the
program based on the number of steps and the
limit value. These can be set under: Device
settings = Additional functions - “Low load”
(chap. 0) or in the Main menu > Additional
functions 2> “Load load” (chap. 5.7.5)

- Via terminal

A maximum of 2-level control is possible. The
first (base load level) remains switched on, the
second is activated with the following DI.

+ 24 V DC at terminal X7.6 (DI-6) “External low
load level 17

Device settings > Inputs / Outputs > “Digital
IN basic unit” (chap. 4.3.1)

-> See also chapter 1.4 (Circuit diagram
TCS.2)

- Via bus

The type of communication bus is set in the
Device settings > BMS bus system [see also
chapter “4.5 ,BMS (Building management
system) bus system”].

The following parameters apply to direct
communication via MODBUS:

Writing:

Register 2

SL control level 1, bit 0 (Bool), (register value

1)
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SL control level 2, bit 1 (Bool), (register value
?L control level 3, bit 2 (Bool), (register value
g)l_ control level 4, bit 3 (Bool), (register value
g)l_ control level 5, bit 4 (Bool), (register value
16)

Reading: (SL = low load)

Register circuit 1: 165

SL base load level 1 in operation, bit 0 (Bool)
SL control Ivl. 1 in operation, bit 1 (Bool)

SL control Ivl. 2 in operation, bit 2 (Bool)

SL control Ivl. 3 in operation, bit 3 (Bool)

SL control Ivl. 4 in operation, bit 4 (Bool)

SL control Ivl. 5 in operation, bit 5 (Bool)

~ o~~~

Register circuit 2: 165

SL base load level 1 in operation, bit 6 (Bool)
SL control Ivl. 7 in operation, bit 7 (Bool)

SL control Ivl. 8 in operation, bit 8 (Bool)

SL control Ivl. 9 in operation, bit 9 (Bool)

SL control Ivl. 10 in operation, bit 10 (Bool)
SL control Ivl. 11 in operation, bit 11 (Bool)

4.2.11 Spray pump control

See also in the Main menu > Additional functions - “Spray pump” (5.7.3 “Spray pump”)

Signal type: - Binary 0 =0FF, 1=0N
> Off * Function deactivated.
If the release (requirement circuit 1, DI-1) is set
and the conditions in the “Spray pump” menu
are met, the pump switches on. See also: Main
- Internal " . « »
menu > Additional functions > “Spray pump
Options:

(chap. Spray pump)

- Via terminal

There is currently no digital input dedicated to
activating the spray pump. In case of “internal”,
the pump is also switched on via the release
(external requirement, DI-1).
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The type of communication bus is set in the
Device settings - BMS bus system [see also
chapter “4.5 ,BMS (Building management
system) bus system”].

As soon as the below-mentioned bit is set and
the conditions in the “Spray pump” menu are
met, the pump switches on.

The following parameters apply to direct
communication via MODBUS:

-> Via bus Writing:

Spray pump 1

Register 2, bit 5 (Bool), (register value 32)
Spray pump 2

Register 2, bit 6 (Bool), (register value 64)

Reading (feedback):

Spray pump 1

Register 144, bit 12 (Bool), (register value
4096)

Spray pump 2

Register 144, bit 13 (Bool), (register value
8192)

* Factory setting
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4212 Medium pump control

See also in the Main menu - Additional functions - “Medium pump” (chapter 5.7.7)

Signal type:

- Binary

0=0FF,1=0N

Options:

-> Off *

Function deactivated.

- Internal

If the release (requirement circuit 1, DI-1) is set
and the conditions in the “Medium pump”
menu are met, the pump switches on. See
also: Main menu - Additional functions >
“Medium pump” (chap. 5.7.7)

- Via terminal

There is currently no digital input dedicated to
activating the spray pump. In case of “internal”,
the pump is also switched on via the release
(external requirement, DI-1).

- Via bus

The type of communication bus is set in the
Device settings - BMS bus system [see also
chapter “4.5 ,BMS (Building management
system) bus system”].

As soon as the below-mentioned bit is set and
the conditions in the “Spray pump” menu are
met, the pump switches on.

The following parameters apply to direct
communication via MODBUS:

Writing:

Medium pump 1

Register 2, bit 7 (Bool), (register value 128)
Medium pump 2

Register 2, bit 8 (Bool), (register value 256)

Reading (feedback):

Medium pump 1

Register 164, bit 8 (Bool), (register value 256)
Medium pump 2

Register 164, bit 9 (Bool), (register value 512)

* Factory setting
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4.3 Inputs / Outputs

The configuration of the digital and analogue inputs and outputs is described below. In addition to
changing the factory settings, various additional functions can be selected and deselected. The
selection is made using the arrow buttons.

4.3.1 Digital IN basic unit

Input

. Possible functions
Terminal

DI -1
(X7.1)

External release * (see chap. 4.2.1)
Not used

Setpoint changeover * (see chap. 5.6.5 ,Setpoint changeover®)
External defrost release
Not used

DI -2
(X7.2)

Night time reduction * (see chap.4.2.3 “Night time reduction control’
and 5.6.4 “Night time reduction’)

Dripping and pre-cooling time see chap. 9 “Insulating / penthouse
cooler”)

Not used

External reset *

(A rising edge at this input acknowledges all warnings and alarms that
have started but are not deleted. They are retained in the alarm history
(see chap. 5.4 “Alarms”).

Not used

Not used

Fault fan/group 1

Rep. sw. Fan/group 1 (feedback repair switch)

Lock circuit 1

Reversion of rotation (see chap. 5.6.6 “Speed reversion of rotation”
FB (feedback) drain valve

FB vent valve

FB inlet valve

FB Louver flap 1

FB defrosting flap closed

Forced opening of valves

Collection tray failure

External master OK (see chap. 4.2.8)

External winter operation (see chap. 4.2.6)

Flow monitor (see chap. C)

DI-3
(X7.3)

L 78 2 N L R

DI-4
(X7.4)

DI-5
(X7.5)

L2 7 20 70 2 0 N 2 T D R
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= Not used
= Fault fan/group 2
= Rep. sw. Fan/group 2 (feedback repair switch)
=> Lock circuit 2
= External low load level 1 (see chap. 4.2.10)
= FB (feedback) main water valve
DI-6 = FB Spray valve
(X7.6) = FB bypass valve
= FB Louver flap 2
= FB defrosting flap open
= FB air cooler medium valve
Fault spray pump (see chap. 5.7.3)
= Glycol monitoring (True = glycol OK)
= Fresh water meter (pulse input, 1 pulse. / litre)
= Not used
= Fault fan/group 3
= Rep. sw. Fan/group 3 (feedback repair switch)
= FB (feedback) external fans off
= FB Spray valve
= FB storage container (see chap.6.1.9)
DI-7 = FB 3-way valve
(X7.7) = Fault control voltage
= External master OK
=>» External emergency stop 1 (circuit 1)
= Subcooler fan 1
=> External hygiene requirement (see chap. 4.2.7 and 6.4.6)
= Fresh water meter (pulse input, 1 pulse. / litre)
= Reversion of rotation (see chap. 5.6.6 “Speed reversion of rotation”)
= Not used
= Fault fan/group 4
= Rep. sw. Fan/group 4 (feedback repair switch)
= FB (feedback) pressure increase (see chap. 6.1.10)
= FB storage container (see chap.6.1.9)
= Fault dry run
DI-8 = Frost protection monitor
(X7.8) = Door contact switch
= External winter operation (see chap. 4.2.6)
= External emergency stop
= External emergency stop 2 (circuit 2)
= Subcooler fan 2
= NH3 monitor
= Reversion of rotation (see chap. 5.6.6 “Speed reversion of rotation’)
=> * Factory setting
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4.3.2 Digital OUT basic unit

Output
Terminal

Possible functions

DO -1
(X7.9)

Warning = low priority * (see chap. 8)
Fault circuit 1
Not used

DO -2
(X7.10)

Alarm = high priority * (see chap. 8)
Fault circuit 2

Running

Not used

DO -3
(X7.11)

Running *

Operation circuit 1
Fan ring heating
Defrosting flap closed
Not used

DO -4
(X7.12)

TCSOK*

Free cooling

Rep. switch message
Operation circuit 2
Frost warning
Defrosting flap open
humidification

Not used

DO-5
(X7.13)

L0 20 7 20 2 7 0 A 0 N D T 2 T R

Not used

Fan level 1

Fault fan/group 1

Rep. switch message
Low load level 1
Cascade level 1
Reversion of rotation active
Drain valve

Vent valve

Inlet valve

Louver flap 1

Defrosting flap start
Fresh air damper closed
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Not used

Fan level 2

Fault fan/group 2

Rep. switch message

Low load level 2

Cascade level 2

Main water valve

Spray valve

Bypass valve

Louver flap 2

Rotation direction of defrosting flap
Air cooler medium valve

ray pump (see chap. 5.7.3)

Fresh air damper open

Message of hygienic circuit active (see chap. 4.2.7 and 6.4.6)

DO -6
(X7.14)

S 2K 2 2 2 7 2 7 7 A 7

Sp

Not used

Fan level 3

Fault fan/group 3

Low load level 3

Cascade level 3

Spray valve

Storage container requirement (see chap.6.1.9)
Flap frame heating

Master OK (see chapter 4.2.8)

Main contactor 1 = emergency stop (circuit 1)
Subcooler fan 1

Message of flushing function active (see chap. 6.4.7)

DO -7
(X7.15)

Not used

Fan level 4

Fault fan/group 4

Low load level 4

Cascade level 4

Pressure increase requirement (see chap.6.1.10)
Storage container requirement (see chap.6.1.9)
Dry run warning

Frost warning

Message door open

Message winter mode

Main contactor = emergency stop

Main contactor 2 = emergency stop (circuit 2)
Oil return solenoid valve

Tray heater

Subcooler fan 2

DO -8
(X7.16)

L2 70 0 70 70 7 T R 0 2 D D R
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= * Factory setting

4.3.3 Analogue IN basic unit

A) Possible configuration

k=%

Pressing the right arrow button enables the following functions to be selected:

Input

. Possible functions
Terminal

Pressure sensor 1 (4-20 mA)

Outlet sensor 1 (resistance KTY 81-210)
Ambient sensor (resistance KTY 81-210)
Room sensor (resistance KTY 81-210)
Conductivity 1 (4-20 mA)

Current sensor of lift motor 1 (0-10 V)
Not used

Al -1
(X4.29)

Pressure sensor 2 (4-20 mA)

Outlet sensor 2 (resistance KTY 81-210)
Inlet sensor 1 (resistance KTY 81-210)
Ambient sensor (resistance KTY 81-210)
Coil sensor (resistance KTY 81-210)
Current sensor of lift motor 2 (0-10 V)
Conductivity 2 (4-20 mA)

Feedback of 3-way valve (0-10 V)
Current sensor of lift motor 2

Not used

Pressure sensor 3 (4-20 mA)

Inlet sensor 1 (resistance KTY 81-210)
Ambient sensor (resistance KTY 81-210)
Drip tray sensor (resistance KTY 81-210)
Setpoint shifting 1 (see chap. 4.2.4)
Speed slave 1 (0-10 V, see chap. 4.2.5)
Current sensor of lift motor 3 (0-10 V)
Humidity sensor (4-20 mA)

Not used

Pressure sensor 4 (4-20 mA)

Inlet sensor 2 (resistance KTY 81-210)
Ambient sensor (resistance KTY 81-210)
Cell sensor (resistance KTY 81-210)
Setpoint shifting 2 (see chap. 4.2.4)
Speed slave 2 (0-10 V, see chap. 4.2.5)
Current sensor of lift motor 4 (0-10 V)
Humidity sensor (4-20 mA)

Al -2
(X4.30)

Al-3
(X4.31)

Al-4
(X4.32)

L0 20 7 20 70 N 2 7 2 7 R K 2 2 7 2 D D I 7 R A T
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=>» Not used

=>» Feedback of control valve mat 1

= The factory settings vary depending on the selected device type
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B) Correction values

If the actual value displayed deviates too much from the current value, a correction factor can be
added to or subtracted from the actual value (see examples in Picture 17).

By activating the “Correction values” field, the user gets to the following overview:

Picture 18
CORRECTION WaLLUES 01-04
[ Input walue Correction Output walug | (" @ A
‘ Pressure sensot 1 | | 20,13 bar | | 0.20 dp | 2033 bar Correction value
P
‘ Pressure sensor 2 | | 1704 bar | | 0.20 dp | 1724 bar for pressure
- \_ J
‘ Cutside sensor | | 24.20 °C | | 0.0a “dt Z4 .20 °C
‘ Hurnidity Sensor | | 41,94 °.-"ot’H| | 0.50 %edrH | 4244 %rH @
Correction value
for
@ . \ temperature

Correction values
for standard
signals

\_

All blue fields are activated and can be used.

(1) Correction value for pressure in bar / psi

The analogue inputs for pressure sensors are adjusted absolutely in bar (dp 2 delta p —
pressure).

Editable from -1.00 bar to 1.00 bar

(2) Correction value for temperature in °C / °F

For temperature inputs, two associated correction values can be determined using two
different measuring points. The characteristic curve is thus adapted to the non-100% linear
course of the temperature sensors (see Picture 18).
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Picture 19

Editable from ...to:

CORRECTION WaLLIFS TEMPERATLIRE 01-04
[ Sensor  Measuring pointl Correction val 1 Msasuring point2 Correction val .2 |
Measuring point 1:-50.00 ... 20.00 °C [rors.1|[om |[o00 ac|[me  oc|[os ]|
-60.00 ... 70.00 °F ‘Temp.z || 0.00 sC H 000 dec H 000 cC H 0.00 dt°C‘
Correction value 1: E ‘Temp.S || 0.00 oc H 0.00 dtec H 30,00 °C H 0.00 dt°C‘
-20.00 ... 20.00 dt°F ‘Temp.4 || 0.00@ °C H 000 dec H 000  °C H 0.00 dt”c‘

Measuring point 2: 20.00 ... 60.00 °C

70.00 ... 140.00 °F @

-20.00 ... 20.00 dt°F

Correction value 2:

@ Correction values for standard signals in %

Analogue voltage or current inputs (0-10 V, 2-10 V, 0-20 mA, 4-20 mA) are corrected as a
percentage.

Editable from -5.00 % to 5.00 %

4.3.4 Analogue OUT basic unit

k=%

Pressing the right arrow button enables the following functions to be selected:

Output

, Possible functions
Terminal

Speed circuit 1 (0-10 V)

Speed circuit 1 (2-10 V)
Wetting pump 1 speed (0-10 V)
Adiabatic valve 1 (2-10 V)

Not used

Speed circuit 1 (0-10 V)

Speed circuit 2 (0-10 V)

Speed circuit 1 (2-10 V)

Speed circuit 2 (2-10 V)

Outlet temperature circuit 1 (-50 °C > 0V to +100 °C > 10V)
Adiabatic valve 1 (2-10 V)

Adiabatic valve 2 (2-10 V)

Low load level 1, 2-10 V

Wetting pump 1 speed (0-10 V)

Wetting pump 2 speed (0-10 V)

AO -1
(X4.34)

AO -2
(X4.35)

L2 2 0 2 7 0
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= Free cooler bypass valve (0-10 V)

=>» Subcooler fan circuit 1 (0-10 V)

= 3-way valve, compressor (0-10 V)

= Ambient temperature (-50 °C > 0V to +100 °C 2> 10 V)
= Not used

=>» The factory settings vary depending on the selected device type
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4.3.5 IN/OUT extensions

For devices with an extended range of functions (e.g. thermofin® adiabatic pad cooler or thermofin®
hybrid cooler), the digital and analogue I/Os from the TCS.2 basic unit are not sufficient. They are
then expanded with external I/O modules via the CAN bus. After loading the factory settings, these
are automatically selected or deselected. Depending on requirements and the heat exchanger
system, this presetting can still be adjusted in the following menu.

A) Display of possible 1/0 extensions

In the following example - a cooler with thermofin® adiabatic pads (mat cooler) see Picture 19

= 8 fans are monitored via digital inputs (e.g. a thermal contact connected) - Extension
of digital inputs DI-01 to 08

= A fault message is output for each fan via the digital output > Extension of digital
outputs DO-01 to 08

= Spray valves - Extension of digital inputs and outputs DI and DO

= Extension for analogue inputs and outputs (temperature, rel. humidity, control valves)

Inputs Outputs

Picture 20 l l

EXTENSIONS COOLING MAT SYS

Switched off ‘ Fam 01 to 08 DI on | | Fam O1 to 05 0O
modules are
highlighted in

‘ Fan 17 to 24 DI

‘FaantolE‘DI ‘ off ||Fan09t016DO

off ||Fanl?t024DO |

white and Switch
‘ Water wvalves DI | | Water valves DO

cannot be rr extension ON
‘Analog rmodule ALAAD-KSM ﬂ |F\nal o9 module AL/ A KQI [l and OFF
‘ Analog module ALAAC- AK!‘»&I | analog module ALAC- F\KM manua”y

Activated modules are Fields marked green mean that they are permanently
highlighted in blue and can be switched on due to the selected heating system and
“accessed” cannot be deselected
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B) Assignment of possible digital /0O extensions

By pressing, e.g., the “Spray valves DO” (Picture
20) field, the user gets to the next level, the
assignment and status display of the respective
I/O module.

The green marking immediately shows which of
the inputs or outputs are currently switched on or
activated (logic high).

Picture 21

DIGLTAL_OUTPUTS 41-48

| Dol | Spray valve 1 |
| Do-42 | Spray walve 2 |
| D043 | Spray walve 3 |
| DO | Spray valve 4 |
| DO-45 | Main water valve |
| DO-46 | Drain valve |
| DO-47 | Storage container |
| DO-43 | Pressure increase |

C) Assignment of possible analogue I/O extensions

By pressing. e.g., the “Analogue module Al/AO-
KSM" field, the user gets to the next level, the
status display of the respective I/O module.

The current configuration of the analogue inputs
(Al-05 to Al-10) on the extension module can be
seen here. In addition to the designation and the
respective unit, the measured value can be read
on the right-hand side.

Picture 22

oG IMPUTS 05-10

Input

Descri ption Measurand Walue

AL-05

Physics
Feedback, Control walve 1 T o Yo

AL-06

Hurni .
AI-07 Hurnidity A Z0rA 442 %rH
. Tern|
AL-08 Arnbiert termperature T 327 °C
Al-09 not: used free - nn

Physics
Feedbacl:, Control walve 2 210 i} Yo |

AL-10

free
not used }T{

IMp

See 4.3.5D) ,Korrekturwerte*

By pressing the right arrow button, the
assignment of the analogue outputs (AO-
03 to 06) and their current value are displayed.

Picture 23

* ﬂB?RREUION VALUES @
LY
v/

Dresignaci on Medida valor med, |

Entrada
. Ternp o
AT-01 Sensor de salida 1 T 260 C |
AL-02 Sensor de salida 2 Ly
KTT '

=

I

=
@

Hurne,
o
Sensor de huredad 220 421 ForH

AL-04

. L. ’ Fisica
Retroalimentaci on, valvula control 1 X 593 o |

IMp

°F ALORES CORRECCIO @

Operating manual - translation into English © thermofin GmbH



(%) thermofin

heat exchangers-Germany

Controller operating manual

15.11.2020 — Version 1.1

TCS.2 series —
thermofin® control system 2n generation

Page: 51/162

Manual operation of the outputs is not possible in this submenu. These can be operated function-
related in the respective submenu (e.g. valves or pumps in the “Wet mode” menu - see chapter

5.7.1“Wet’).

D) Correction values extensions

Similar to the analogue inputs on the TCS.2 basic unit (see chapter 4.3.3 “Analogue IN basic unit’),
correction values can be entered for the inputs of an analogue extension. By activating the “Correction
values” field (see Picture 23), the user gets to the following overview:

Picture 24
CORRECTION YALLES 05-10
[ Input Walue Correction output value |
‘ FB, Control walve 1 ‘ ‘ 0.00 Yo ‘ 0.00 (0)
1
‘ FB, Control walve 2 ‘ ‘ 0.00 Yo ‘ 0.00 QI a
‘ Hurni dity ‘ ‘ 0.00 “arH ‘ ‘ 0.00 “odrH | 0.00 °.-"orH|
‘ Arnbient ternperature ‘ ‘ 0.00 = ‘ ‘ 0.00 @ “dt | | 0.00 2C |
1
‘ not used ‘ ‘ - nn ‘ -, QI
1
‘ not used ‘ ‘ - nn ‘ -

All blue fields are activated and can be used.

(1) Correction values for standard signals in %

(

\_

@

Correction values

for standard
signals

@

Correction
values
for
temperatures

Analogue voltage or current inputs (0-10 V, 2-10 V, 0-20 mA, 4-20 mA) are corrected as a

percentage.

Editable from -5.00 % to 5.00 %
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(2) Correction values for temperature in °C / °F

For temperature inputs, two associated correction values can be determined using two
different measuring points. The characteristic curve is thus adapted to the non-100% linear
course of the temperature sensors (see Picture 24).

Editable from ...to:

Measuring point 1:-50.00 ...
-60.00 ...

Correction value 1:

-20.00 ...

Measuring point 2: 20.00 ...
70.00 ...

Correction value 2:

-20.00 ...

4.4 Fans settings

Picture 26

Picture 25

CORRECTION WALUES TEMPERATILRE 05-10

| Sensor

Measuring poirtl  Correction val 1 Measuring poirt2 Correction wal .2|

20.00 °C

|Terr|p.8 || 0.00 R

0.00 dt=C || 30,00 °C || 0.00 dt°C|

70.00 °F

20.00 dt°F

60.00 °C
140.00 °F

as

20.00 dt°F

Control BBM Modbus

| O ‘ |Number of dewices

449

| Z ‘ | Mo, of fans alarm per circuit

4.4.10

| 1000 ‘ |Emergency rnode

4.4.11

| oo ‘ |Emergency speed %

i

| 1250 ‘ |Emergency Delay sec.

} 4.4.12

<

| Direction of rotation
4.4.3 ﬁ | MWurnber of fans per unit
444 | Max speed %
445 ﬁ |Min speed %
4.4.6 f— | Lirit speed rprm
447 p— |N0mi nal speed rpm
4.4.8 ﬁ | Murnber of fan rows

]

4.4.13
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The parameters required for this change depending on the type of fan control (see Picture 25). When
activating “Step switching” or “0 - 10 V DC”, various setting options are hidden and another is

displayed [see chapter 4.4.15 “Number of faults” (Picture 26)].

Picture 27
s SETTIMNGS
Kl Control O - 10V DC [ p|
‘ Direction of rotation | O’ ‘ ‘ Number of devices ‘ 1 ‘
‘ Murnber of fans per unit | 4 ‘ ‘ Mo, of fans alarm per circuit ‘ 1

‘Max speed %%

| 100.0 ‘ ‘Number of faults ‘ 2

‘ Min speed %

| oo HEmergency rmode ‘ on

|
w
|

‘ Murnber of fan rows

N

& L=

441 Control of the fans

The setpoint source of the fans is determined here. There are the following options to choose from:

Setpoint source

Explanation

Control of EBM Modbus*

Setpoint, status and fault messages are transmitted via Modbus. All
registers are written and read according to ebm-Papst
specifications. For setting the communication parameters, see
chapter 4.5 “BMS (Building management system) bus system”.

Control of ZA Modbus

Setpoint, status and fault messages are transmitted via Modbus. All
registers are written and read according to Ziehl-Abegg
specifications. For setting the communication parameters, see
chapter 4.5 “BMS (Building management system) bus system”.

Control of EBM Modbus
wireless

Setpoint, status and fault messages are transmitted via Modbus. All
registers are written and read according to ebm-Papst
specifications. The data transfer is realized by the TCS wireless
system instead of a signal cable. For setting the communication
parameters, see chapter 4.5 “BMS (Building management system)
bus system”.
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Control of ZA Modbus
wireless

Setpoint, status and fault messages are transmitted via Modbus. All
registers are written and read according to Ziehl-Abegg
specifications. The data transfer is realized by the TCS wireless
system instead of a signal cable. For setting the communication
parameters, see chapter 4.5 “BMS (Building management system)
bus system”.

0-10V DC control

The setpoint is transmitted via an analogue 0 - 10 V DC standard
signal. The alarm relay outputs of the fans are connected to a digital
input. With up to 4 fans this is possible on the TCS basic unit (DI-5
to DI-8), see also chapter 4.3.1 “Digital IN basic unit”. With more
than 4 fans, no digital inputs are used on the TCS basic unit; one or
more digital CAN extensions are used instead (see also chapter
4.3.5 “IN / OUT extensions”).

Step switching

Unregulated AC fans are used which are controlled in up to 12
levels with a contactor circuit via digital outputs. With up to 4 fan
groups or external fault inputs, this is this is possible on the TCS
basic unit (DI-5 to DI-8), see also chapter 4.3.1 “Digital IN basic
unit”. With more than 4 external fault inputs, no digital inputs are
used on the TCS basic unit; one or a maximum of two digital CAN
extensions are used instead (see also chapter 4.3.5 “IN/ OUT
extensions”).

* Factory setting

4.4.2 Direction of rotation

This function enables the user to blow away leaves or other contaminants from the heat exchanger
by reversing the direction of rotation of the fans. It is controlled via a terminal or bus. See also chapter
4.2.9 “Reversion of rotation control” or 5.6.6 “Speed reversion of rotation (ROR)”.

The following two options are available:

O Clockwise rotation in normal operation. As soon as “Reversion of rotation” is

activated,

the fan rotates to the left.

) Counter-clockwise rotation in normal operation. As soon as “Reversion of
rotation” is activated,
the fan rotates to the right.

* Factory setting
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4.4.3 Number of fans per unit

Number of fans installed in the device. There are the following options:
Single row: 1-12 fans Double row: 2-24 fans

Factory setting: 1/2 fans, depending on the chosen heating system

444 Max speedin %

k=%

Not editable with step switching (see also chapter 4.4.1 “Control of the fans”)

Percentage upper speed limit related to the limit speed. The controller only outputs this entered value
as a maximum.

Factory setting: 100 %

In principle, the percentage limit of the speed output can also be sent via the bus (setting
option from 10...100%). The value entered in the menu always forms the upper limit. For
example, if the maximum speed was limited to 80% in the menu, a value of 10 ... 80% can
be sent via the bus. If the sent value is outside the permissible range, the user receives a
message “Values outside the permissible range”. If the register is not written to (register value:
0), there is no error message.

k=

Register Register value (INT) Max speed in %
12 100 ... 1000* 10.0 ... 100.0 %*
“Max speed per day” 0. 0%

* A maximum register value of 1000 (& 100%) is possible, if the value set in the “Setpoints” menu is also at
100%. If this value is lower, it represents the upper limit for the value sent via the bus.

4.4.5 Min speedin %

k=%

Not editable with step switching (see also chapter 4.4.1 “Control of the fans”)

Percentage lower speed limit related to the limit speed. The controller only outputs this entered value
as a minimum.

Factory setting: 0 %
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44.6 Limitspeedinrpm

¥ Not displayed with step switching or fan control 0 - 10 V DC (see also chapter 4.4.1 “Control
= ofthe fans”).

Maximum upper speed limit with 100% control which is written into the EC fan (see also chapter
4.4.14 “Write parameters to fan” Absolute value in rpm)

Factory setting: 1250 rpm

Upper limit: Rated speed of the fan

4.4.7 Rated speed in rpm

¥ Not displayed with step switching or fan control 0 - 10 V DC (see also chapter 4.4.1 “Control
= of the fans”).

Non-editable, stamped speed on the type plate of the fan which is read out directly via the bus.
Absolute value in rpm.

Factory setting: 2800 rpm

4.4.8 Number of fan rows

Definition of the number of rows in which the fans are arranged. Minimum one, maximum two rows.

Factory setting: 1/2 fan rows, depending on the chosen heating system

4.49 Number of devices

Number of installed devices that are to be controlled and regulated by this TCS.

Factory setting: 1 device

4.410 Number of fans alarm per circuit

In this parameter the minimum number of impaired fans is entered in order to trigger an alarm (DO-
2, Alarm - High priority). (DO-2 drops out)
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Among the specified number of impaired fans, only one warning is recorded and digital output 1 (DO-
1, Warning - Low priority) drops out.

Lower limit: 1 *
Upper limit: Number of fans installed in the device

* Factory setting

4411 Emergency mode

Not editable with step switching (see also chapter 4.4.1 “Control of the fans”)

k=

In case of a failure of the signal source of installed fans, there is an emergency function in the EC
fan. It is independent of the TCS or upstream controls and must be activated (parametrized) in the
EC fan. The electronics integrated in the fan monitor the bus communication and the signal level of
the analogue signal.

If the bus communication or the analogue signal breaks off and takes longer than the set time (4.4.13
“Emergency delay”), the emergency speed is activated by the internal electronics in the fan. The
height is specified in the following parameter: 4.4.12 “Emergency speed in %”

Emergency mode when monitoring the analogue signal can then only take place with control
via 2 ... 10 V. If the analogue signal falls below 1.9 V, the emergency speed is activated after
the set waiting time.

k=

Possible settings: OFF
ON *

* Factory setting

4412 Emergency speed in %

e

Not editable with step switching (see also chapter 4.4.1 “Control of the fans”)

Adjustable speed in percent if the signal source is lost. This value relates to the maximum speed (see
chapter 4.4.4 “Max speed in %”").

Possible settings: 10 to 100% of maximum speed

Factory setting: 50 %
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4413 Emergency mode delay in seconds

k=

Not editable with step switching (see also chapter 4.4.1 “Control of the fans”)
Waiting time if the signal source is lost until emergency mode is activated.

Possible settings: 5 to 60 seconds

Factory setting: 20 seconds

4.4.14 Write parameters to fan *

* This button or this function is only visible when the fan is controlled via Modbus.

Once all settings and changes have been made, they must be loaded into the fan. To
do this, the “Write parameters to fan” button (see left) must be pressed. The following
message window then opens:

Picture 28

? All further steps have an influence on the

function of the device and can seriously impair

ATTENTION . . .
. . it. Only trained or instructed personnel should
The unauthorised modification of an parameters
and/or addresses can strongly influence make Changes here.
the function of the unit.
Please contact the plant manufacturer,
G 4= B) Changin facto arameters  (fan
Change fan parameters Changeﬁﬁ}i@rv pararm. | ) ging . ry P . . (
A \_/ B U addresses etc.) is only possible with the
) ) @I manufacturer password (see also chapter 2.4.1

“Manufacturer password”).
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A) Change fan parameters

The configured device is shown

Picture 29

ARAMETERIZATION

schematically here, including the

L number and position of the fan

Enter the number of the fan to be
described.

Text message / notes

) / | Fan numeer

*%eeeeeea}
s

| 1 | ‘Tntal rurnber of fans | 14 |

Load data, start

BAEEs
w

The bus must be stopped in order to start the “Data loading”. To do this, press the “Stop” button.

Picture 30

FAN/S  PARANMETERIZATICN

{999@9@@}

DD

|Fan rurnber |% ‘Tntal rurnber of fans | 14 |

[ ]
edEas

Load data, start

Picture 31

| Fan nurnber | 1 | |T0ta| nurnber of fans | 14 ‘

[
Load data, start 3T0R

]
ad

k=%

As soon as the S bus has stopped, the
symbol appears: “Write parameters to
fan”. The process starts after pressing. All in
chap. 4.4 “Fans settings” are written to fan.

The status bar shows the progress of the
loading process.

Colour codes of fans:

Red: Incorrect parametrization, please pay
attention to the text message and correct the
failure. The loading process is stopped. The
process is continued with the “tick” or
“Acknowledge” button. > Repeat the process.
(Possible error: Limit speed is greater than rated
speed; communication interrupted; there is no
voltage at the fan)

Green: Parametrization successful.

White: Fan has not yet been parametrized.

When exiting the menu, the bus is automatically set back to RUN.
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B) Change factory parameters

Q Access to this area is reserved for the manufacturer and is protected with the manufacturer
= password.

At this level, the fan can not only be parametrized (as under A) but also re-addressed or the address
can be reset to the factory setting.

Picture 32
@ Function selection — |4 ‘ Parameterization and addressing manually |
| Fan number old ‘ 1 | |Fan rumber new | 11_J
| Limit speed rpm-Set ‘ 1250 | |Limit speed rpm-Actuel | | EI\
@ Enterlng fan number Old / new |Emergancy speed % -Set ‘ 50 | |Emergency speed rpr-Actuel | | 1} ‘
| Ernergency Delay sec.-Set ‘ 20 | |Emergency Del ay sec.-Actuel] | a ‘
Total number of fans 14 ‘
|
Text messages / notes oo ot st @

(1) Function selection:

= “Parametrization and addressing manually”

- All parameters set in chap 4.4 (Fans settings) are written to fan.
- The addresses entered manually (see (2)) are written to the fan.

= “Parametrization and addressing automatically”

- All parameters set in chap 4.4 (Fans settings) are written to fan.

- The fans are being re-addressed. After each successful addressing process, the
“Fan number new” (see (2)) is automatically counted. Starting with 1 up to the edited
“‘Number of fans per unit” (see chapter 4.4.3 “Number of fans per unit”).

= “Fan(s) - only parametrization”

- All parameters set in chap 4.4 (Fans settings) are written to fan.
- The address set is not changed.

= “Reset fan address(es)”

- The addresses of all fans connected to the BUS and supplied with voltage are reset
to “Factory settings”.
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The bus must be stopped in order to start the function selected in (1). To do this, press the “Stop”
button (see Picture 32).

Picture 33

WWMETERIZATION ADDRESSIMNG AS soon as the bus has Stopped, the Sym bo|
|{ ‘ Parameterization and addressing automatic | }| appears: “Write parameters to fan”.
|Fan nurmber ol d | 1 ‘ |Fan nurnber new | & |
|L\rn|t speed rpm-Set | 1250 ‘ |L|m|t speed rprn-Actuel| | n] | After press'ng, the funCtlon Selected |n
|Emergancy speed %-Set | 50 ‘ |Emergency speed rpm-Actuel | | 0 | @ StartS
|Emergancy Delay sec.-Set | 0 ‘ |Emergency Delay sec.-Actuel| | n] | B
!m' it | v ] ! 4= The status bar shows the progress of the
Load eto, start @J @ loading process.

[T

Y

When exiting the menu, the bus is automatically set back to RUN.

ey

4.4.15 Number of faults

ey

Only effective when controlling with 0-10 V DC and step switching.

Editable number of digital inputs that report an OK message or fault. These can be assigned as
desired by a single fan or your group of signalling contacts connected in rows.

Upper limit: Number of fans in the device (max. 1 fault per fan)
Lower limit: 0 faults
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4.5 BMS (Building management system) bus system

The desired bus system is selected in the upper part of the menu. All necessary parameters for the
respective communication type appear in the lower part of the menu.

Bus system
selection

Communication
parameters

Modbus
reset
(reinitialize)

Picture 34
BMS COMMUNICATION
Kl Modbus RTU e
B

T{ r Baudrate = 19200 baud T}f

4] Parity = no )|

‘ Slave number ‘ 1 | ‘ Stophits ‘ 1 ‘

‘ Data length ‘ 8 | ‘ Start parameters ‘ i] ‘

4.51 Modbus RTU

%  The baud rate, parity and stop bit settings must be made in accordance with the values of the
= “Master”. The following communication settings can be edited:

Baudrate:

Parity:

Slave number:

Date length:

Stopbits:

1200, 2400, 4800, 9600, 19200 baud

no - no parity
Even - even parity
Odd - odd parity

If the parity check (Even or Odd) is activated, either by selecting even or odd
parity, the amount of all the first characters transmitted in the data content is
counted. The parity is then set as “0” or “1” in order to generate an even or odd
result at 1.

Enter the desired slave device address that is to be addressed by the master (1
to 247). Address 0 is reserved for broadcast mode.

Length of the data bits to be transmitted. Contains the information to be
transmitted. This field is subdivided into registers, the number of registers to be
transmitted and, if applicable, into information that is read out or stored.

1 stop bit if parity is used; 1 or 2 bits if no parity is used.

Operating manual - translation into English © thermofin GmbH



Controller operating manual 15.11.2020 — Version 1.1

TCS.2 series —
thermofin® control system 2n generation

(%) thermofin

heat exchangers-Germany

Page: 63/162

Start parameters: In contrast to the definition by the MODBUS protocol, some substations use the
MODBUS register start address in the MODBUS telegram on the line starting
from “1” instead of starting from “0”.

4.6 Additional functions

In contrast to the standard, there are various functions and setting levels that are listed in this

submenu item. All functions that are not activated are greyed out (with a white background).
Picture 35

Lo LOAD - SETTINGS

‘ Low load cortral steps ‘ 3 ‘ ‘ Low load, limit walue % | 20

|
462 ﬁ ‘ Switch-on delay per step, sec, | &0 ‘
463 ﬁ ‘Switch—o‘f‘f delay per step, min. | &0 ‘
P . .
464 q ‘Cm:wt 1 ‘ ‘ ‘ ‘
465 [

4.6.1 Wet settings
This menu item can only be selected for wetted or humidified devices (blue background).
For more detailed explanations and operating instructions, see:

- Chapter 6.1 “Adjustments in: Device settings = Additional functions > Wet settings -
Spray”

- Chapter 7.1 “Adjustments in: Device settings = Additional settings 2> Wet settings Mat”

- Chapter 8.1 “Adjustments in Device settings - Additional functions - Humidification
system”

4.6.2 Water circulation

Description follows.
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4.6.3 Refrigerant

This submenu item can only be selected (highlighted in blue), if a condenser has been selected as
the device type.

Picture 36
REFRIGERANT
A) e Circiit 1| [4] R717 )|
T circiit 2 | [4] R134a [ p|
W\ Circuit 3 ‘ | not used |
F\ Circuit 4 ‘ | not used |

Pressure measuring rang{ 400 ‘ bar ‘

l*Absolute correction ‘ 1.013 ‘ bar ‘ @

A) Selection of refrigerants / possible types

Up to 4 different cooling circuits can be set in the menu (a two-circuit device is given as an example
here). The refrigerant used can be selected separately for each circuit. Circuits 3 and 4 can also be
selected by assigning an additional pressure sensor to input 3 or 4 in the “Analogue IN” submenu.
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The following refrigerants can be selected by the user:

Refrigerant Name

R22 HCFC (containing chlorine, partially halogenated)

R717 Ammonia NHs (single substance, natural refrigerant)
R134a PFC / HFC (single substance, chlorine-free)
R404A PFC / HFC (mixture, chlorine-free)
R410A PFC / HFC (mixture, chlorine-free)

R507 PFC / HFC (mixture, chlorine-free)

R290 Propane (single substance, natural refrigerant)

R723 Ammonia / DME (mixture, natural refrigerant)
R407C PFC / HFC (mixture, chlorine-free)

R407F PFC / HFC (mixture, chlorine-free)

R744 CO; (single substance, natural refrigerant)
R449A PFC / HFC (mixture, chlorine-free)
R513A PFC / HFC (mixture, chlorine-free)
R422D PFC / HFC (mixture, chlorine-free)

R1234ze HFO (partially halogenated fluorine olefins)

R1270 Propene (single substance, natural refrigerant)

Pressure Display in bar

If a refrigerant is used which is not available for the selection, the unit “bar” must be set. All displays
in the TCS then take place in “bar absolute”. If the refrigerant used is stored here and selected, all
displays are in °C. The actual value is then the condensing temperature.

B) Pressure measuring range

The standard pressure measuring range for thermofin® pressure sensors is 0-40 bar of relative
pressure. If you use other pressure sensors, the pressure measuring range of the TCS must be
adapted to the pressure sensor used. However, only pressure sensors can be used whose output
signal is a standardized 4... 20 mA signal and whose zero point is at 0 bar of relative pressure.

Lower limit of pressure measuring range: 5 bar of relative pressure
Upper limit of pressure measuring range: 100 bar of relative pressure
C) Absolute correction (air pressure)
To convert pressure into refrigerant temperature, it is not the relative but the absolute pressure that

is required. Therefore, the air pressure in hPa (mbar) from the installation location of the device serves
as the necessary correction value.

Factory setting: 1,013 bar = 1013 mbar (hPa) > Sea level air pressure
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4.6.4 Reset counter

The manufacturer reserves the right to reset all installed consumption and operating hours counters.
Only after entering the corresponding password, the “Reset counter” field in the “Additional functions”
menu (Picture 34) is highlighted in blue and can be selected. The user gets to the following window
(Picture 37).

A pure display of these counters can be found in the Main menu - “Counter”. This menu has no
password protection and is therefore freely accessible. See also 5.3 “Counter”.

Picture 37
RESET COUNTER.
Operating hours wet stage 1 1241 h ” Reset ‘
Ciperating hours wet stage 2 368 h ” Reset ‘

Ciperating hours wet stage 4

3825 m*

| |
| |
| Operating hours wet stage 3 ‘
| |
| Fresh water consumption ‘

‘ Reset ‘

G &

All greyed out displays are inactive and are not used.

46.5 Low load settings

This function enables a fan or a group of fans to be switched off in levels at low load. There are the
following control options (see also chapter 4.2.10 “Low load regulation control”):

i Not all types of control have the same range of functions. When controlled via terminal and
¥ via BUS, only two-level control is possible.
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If reversion of rotation is activated (via terminal or BUS), the low load control is interrupted for
this time. All fans are then equally active.

=%

A) Control (activation)

= Low load control “internal” (the switching thresholds for the individual levels are
automatically calculated by the program based on the number of steps and the limit
value)
2 to 6 possible levels

= Low load control “via terminal” (the first base load level remains switched on, the
second is activated externally with DI-6)
2 possible levels

= Low load control “via BUS” (the first base load level remains switched on, the second
is activated externally via the bus)

2 possible levels

The following values apply to direct communication via MODBUS:

Register | Bit Designation Meaning g
value
2 0 | Low load control level 1 TRUE = Requirement for low load Writing
control level 1 1
4 Low load control level 1 TRUE = Low load control level 1 Reading
active active 16
5 Low load control level 2 TRUE = Low load control level 1 Reading
active active 32
Low load control level 3 TRUE = Low load control level 1 Reading
164 6 . _
active active 64
7 Low load control level 4 TRUE = Low load control level 1 Reading
active active 128
8 Low load control level 5 TRUE = Low load control level 1 Reading
active active 256

These functions are activated in the Device settings -> Control (see chapter 4.2.10 “Low load
regulation control”).

B) Editable values

If the control has been selected, the “Low load” field in the “Additional functions” menu appears blue
and can be activated (see Picture 35). The user gets to the “Low load settings”.
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Picture 38

|L0w load contral steps

I

|Switch-un del ay per step, sec. | &0

|Switch-uf‘f delay per step, min. | 60

| Circuit 1 | | |

1]

/

(1) Low load control levels

=%

Number of the desired low load levels (consisting of at least one fan or one fan group). The
first level always remains the regulated base load level which is not switched off. As can be
seen in the example Picture 35, there is a base load level and three further control levels with
4 low load levels. These are explained and shown under (5). The number of possible low load
levels depends on how many fans the device has in total (see 4.4.3 “Number of fans per unit”).

For two-circuit devices, the number of low-load levels applies equally to both circuits. For all
devices from single-row to double-row and from 2 to 24 fans, there is a precisely defined
assignment of the fans/groups to the individual levels. There can also be unequal groups
depending on the device.

Editable in case of internal control: 2 ... 6 low load levels depending on the
number of the fans

Editable in case of control via terminal / BUS: 2 low load levels

Factory setting: 2 low load levels

Low load limit in %

A low load regulation only takes place below this limit. If the speed setpoint falls below this
edited value, it is switched off step by step (depending on the number of steps) after the switch-
off delay (()) has elapsed. The fans or fan groups are switched on stepwise above this limit.
The switch-on thresholds are based on the number of control levels and the limit set here.

See the following examples:
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Example 1:
Low load — Device levels: 4 (£ 3 control levels)
Low load — Limit: 20 %
Switch-on threshold: =20 % + (20 % / 3 control levels) = 26,66 % (rounded down to
26 %)

When a speed setpoint of 26% is reached, the control levels are switched on again gradually
after the switch-on delay ((3)) has elapsed.

Example 2:

Low load — Device levels: 2 (£ 1 control level)

Low load — Limit: 40 %

Switch-on threshold: =40 % + (40 % / 1 control level) = 80 %

When a speed setpoint of 80 % is reached, the control level is switched on again after the
switch-on delay ((3)) has elapsed.

Editable from ... to: 10 ...75%

Factory setting: 20 %

Switch-on delay per level (in seconds)

After the time set here has elapsed and the switch-on threshold has been reached, the control
levels are switched on gradually.

The shortest possible times are recommended to prevent overpressure or overheating of the
system. The times must be optimized accordingly after commissioning.

Editable from ... to: 1...600s

Factory setting: 60 s

Switch-off delay per level (in minutes)

After the time set here has elapsed and the low load threshold has been reached, the control
levels are switched off gradually.

The switch-off times should be set as long as possible so that there is no constant switching
back and forth between low load and normal control. The times must be optimized accordingly
after commissioning.
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Editable from ... to: 1 ... 1440 min

Factory setting: 60 min

@ Display of low load levels

Both circuits are shown separately in bars (see Picture 35). The subdivision is based on the
edited low load device levels ((1)). Locked levels are white and unlocked levels are green.

C) Low load - Setpoint output

=» Via bus

By default, all speed setpoints are transferred to the fans via MODBUS when using the
low-load control. It is also possible for individual fans or fan groups to be selected and
deselected.

= Via analogue output

A second possibility (if there is no bus communication with the fans) is a speed output
for two low-load device levels via the two analogue outputs of the basic unit TCS.2. The
following steps are necessary to activate this function:

1. Select a type of control (Device settings -> Control (see chapter 4.2.10 “Low load
regulation control”).

2. Select “Control 0-10 V DC” in the “Fan settings” menu (see chapter 4.4.1 “Control
of the fans”).

3. Inthe “Analogue OUT basic unit” menu, set both analogue outputs to “Speed circuit
1, 0-10 V” or “Speed circuit 1, 2-10 V” (see chapter 4.3.4 “Analogue OUT basic
unit’).

With these settings, the first analogue output (AO-1) works as a low load basic level and

the second analogue output (AO-2) as a low load control level.

Q As a result, both analogue outputs must be wired separately with the corresponding fans or
= fan groups.
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4.7 Sl /IMP Switching units

In this window, the system of units for temperature and pressure can be switched independently of
one another from Sl (international system of units) to IMP (Anglo-American system of units).

Sl IMP
Pressure Bar psi
temperature °C °F
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5. MAIN MENU

The following menu items can at least be called up in the main menu. Some submenus
or menu items are incorporated and displayed depending on the system configuration
and requirements. Menu items that are not selected or required via the device settings
/ heating system are not displayed.

Picture 39

Setpoint 1 250 °C
actuell value 1 250  °C

gy
)
/ Setpoint 2 280 °C

‘Actuell value 2 279 °C

thermofin'  [arbient terp. 243 =C

heat exchangers- Germany Humldltv d4.4 %hH
LN

: ‘-ﬁ"‘ :

: | |TCcs2_ k06 S L2

] ! \Thursda\,r 121130 P ™

Cli@]=-

Picture 40

PSTN WENL

| ACTUAL WALUES || SETPOINTS |

} L/O- HAND I | ADDITIONAL FUNCTIONS |
| | |

| COUNTER | NETWORK 1P |

| ALARMS | TIME/DATE |

DELETE PASSWORD SI/TMP @ @

see chap. 4.7 “SI / IMP
Switching units”

The submenus on the right in the main menu are protected with a parameter password.
Instructed persons receive this password from the supplier of the TCS. See chapter: 2.4
“Passwords”.

k=%
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5.1 Actual values

This overview of the current values of the system is displayed differently for condensers and dry

coolers:
5.1.1 Display for condensers
Picture 41
VALLES COMNDEMNSER.
| Condensing press. Condensing ternperature |
P | circuit 1 88 bar || Circuit 1 386 °C | \
() )
Display of the o | Circut 2 64 bar | | Circut 2 286 °C | 'Y Display of the
measured resulting
pressure from I } } } temperature -
up to four depending on
pressure the refrigerant
\ sensors )
Arnbient termperdfure 0.0 o E @

5.1.2

Display for dry coolers

Picture 42

see chapter 5.1.3 “Monitoring”

The ambient temperature is only displayed if a humidified or wetted device is selected.

Termpérature de sortie

Température d entrées |

| Circutt 1 208 °c || crreutt 1 242 °C |
Standard | Circuit 2 222 °C || Circuit 2 250 °C | Display of the
display of the optionally
measured measured
outlet inlet
temperature temperature

Température extérieure

oo =

= s
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The ambient temperature is only displayed if a humidified or wetted device is selected.

*%

The inlet temperature is only displayed after selecting a corresponding inlet sensor.
See menu Device settings -> I{:C}} Inputs / Outputs -> Analogue IN selection ->
“Analogue IN 3 or 4” (see also chapter “Analogue IN basic unit’ 4.3.3)

k=

5.1.3 Monitoring

This “Monitoring” display window contains current setpoint and actual value temperatures, the output
speed setpoint and other helpful displays for commissioning and maintenance purposes.

Picture 43

[ Setpoirt act, Actuell value |

| Circuit 1 NO 250 °c || cireutt 1 255 °C |
| Circuit 2 NO 250 °C || cireut 2 265 °C |
see also
chapter4.4.4
“Max Speed in Max speed 1000 94 ‘ Release wet, step - ‘ 1 ‘ 2 | 3 ‘ 4 | 4 \
0" see also
Might lirnit SO0 894 ‘ Ratati on reversal off | Chapter 5.6.6

Rat, speed circuit 1 413 95 : a “Speed
Rot. speed circuit 2 915 % @ . . \ reversion of

R]E‘j rotation (ROR)”
—
N

see also

chapter 4.2.3
“Night limit

control’

Direct switch to menu: “Control parameters” possible - see
chapter 5.1.3 “Monitoring”

* Greyed out functions are not activated in the device settings .
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5.2 1/O (Inputs / Outputs) - Display / Manual

In this submenu, the user will find all digital and analogue inputs and outputs from the basic unit
(TCS.2) and the CAN extensions. After selecting the category, the current status is displayed. The
outputs can also be switched to “Manual operation” and operated. These functions are extremely
useful during commissioning, maintenance or troubleshooting.

Picture 44

I/O-SETTINGS

5.2
Digital IN basic unit

Digital OUT basic unit

523 Analog IN basic unit

&Uto/manual Fans

|

|

|

Analog OUT basic unit ‘

5.2.5 }

|
|
|
524 }
‘ I OUT Extensions

5.2.6
@l

il

5.2.1 Digital IN basic unit

Picture 45
Overview and status display of all digital inputs on DIGITAL_INPUTS 01-08
the TCS.2 basic unit. | DI-01 | External release |
| DI-02 | Setpoint changeowver |
The assignment of the respective function can be | oros | Night time reduction |
adjusted in the Device  settings -> [ ores | External resst |
INPUTS/OUTPUTS (see also chapter 4.3.1 [oves | Lok Orele 1 |
“Digital IN basic unit”). I I Lock Cyle 2 I
DI-07 nat used
DI-08 Rotation reversal <=.
Activated inputs (+24 V DC at the input) are shown | | ! | @ .

in green (see Picture 44 DI-1 and DI-3).
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5.2.2 Digital OUT basic unit

Activated outputs (+24 V DC at the output) are
shown in green (see Picture 45 DO-4 and DO-6).

Picture 46
Overview and status display of all digital outputs DIGITAL_CUTPUTS 01-08
on the TCS.2 basic unit. [coa]  womm-tonpionn & [
| DO-02 | Alarm = high priority ‘@| @
The assignment of the respective function can be | voss | Rurring =]
adjusted in the Device settings -> oo | TCs o =
INPUTS/OUTPUTS (see also chapter 4.3.2 [coos | resionroersd e D] [
“Digital OUT basic unit’). E o e 25 B[
| Do-07 | Reservoir requirement ‘@| @
= e Q) %

\

The corresponding output is switched to manual operation by
pressing the “Manual-Auto switching button” =

2

Picture 48 Picture 47

DIGITAL QUTPUTS 01-08 DIGITAL QUTPLUTS 01-08
| Do-01 | Warring = low priority |@| B’ | Dot | Warring = low priority |@| @
| Do-02 | #larm = high pricrity |@| B’ | Do-02 | Alarm = High priority |@| @
| Do-03 | Runring |@| @ | Do-03 | Running |@| @
| Do-04 | TCS OK |@| @ | DO-04 | TCS 0K |@| @
| Do-05 | Rotation reversal active |@| @ | Do-05 | Rotation reversal active |@| @

| Do-06 | Spray valve |@| @ @ | Do-06 | Spray valve |@| @ @
| Do-07 | Reservoir requirernent |®| @ | Do-07 | Reservoir requirement |@| @ @
| Do-08 | not used |@| @ .:: | DO-0% | not used |@| @ .=

The hand symbol appears. =
The output can now be switched on and off
manually.

The output is now set to manual and also has a
green background.
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The corresponding output is switched back to automatic operation @ by pressing the

k=

in automatic operation.

If the user uses the option of leaving a
certain output in manual operation, this is
always displayed on the start screen. This
function can strongly influence the system
safety and the fail-safe operation of the
device! The operator is therefore always
advised that an output is in manual
operation.

k=

k=%

5.2.3 Analogue IN basic unit

Overview and status display of the four analogue
inputs on the TCS.2 basic unit.

The assignment of the respective function can be
adjusted in the Device settings ->
INPUTS/OUTPUTS (see also chapter 4.3.3
“Analogue IN basic unit”).

In addition to the designation of the input and the
associated measured value, the type of signal is
also shown (e.g., KTY, 0-10 V or 4-20 mA).

Picture 49

“Manual-Auto switching button” 5 again. It changes back to the state it would normally have

Setpoint 250 RC
\Actueii value 305 °C

MaMUAL MODE

Digital output Ambient temmp. 326 °C {C:)}
\ is set \
thermo E
heat exchangers- Germ!
— — —
:ﬂf’"i"“r—* TCS2 406 S L1
1_____7—1—-*: Friday L] [N

By pressing the yellow information window, the user gets directly to the corresponding
submenu in which manual operation was activated (see Picture 48).

Picture 50
DG INPUTS 01-04
Input Diescri pti on Measurand alue ]
Ternp .
AT-0L Outlet sensor L }T{ 26.0 C |
Outlet 2 L
sensor Pax .

AL-03

. Humi . -
Hurnidity Sensor pyT—ry 4z.1 i H

[
| AL-02

Phiysics .
Feedback, Cortrol walve 1 107 59.3 o

B

[Possibility to switch the temperature from °C to °F

and the press

ure from bar to psi ]
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5.2.4

Overview and status display of the two analogue

Analogue OUT basic unit

Picture 51

AMNALOG_CQUTPUTS 01-02

| AO0-01 ‘ Control valve 1

outputs on the TCS.2 basic unit.

| AD-DZ ‘ Rot. speed circuit 2, 0-10v |

The assignment of the respective function can be
adjusted in the Device settings ->
INPUTS/OUTPUTS (see also chapter 4.3.4
“Analogue OUT basic unit”).

=

Manual operation of the analogue outputs in the basic unit is not possible at this point. The
fans (speed outputs 1 and 2) can be controlled manually in the following submenu (see
chapter 5.2.5 “Fans — Auto/Hand”). All other outputs are function-related and can be operated
manually in the respective submenu (e.g., valves or pumps in the “Wet mode” menu - see
chapter 6.4.8“Manual operation”).

=%

5.2.5 Fans - Auto/Hand

Picture 52

Status display and possibility of manual operation
of the speed setpoint outputs of circuit 1 and
possibly circuit 2.

[Ret. Speed

Cartr. Yar, Manip. War.

97.9 K] | ‘ 97.9
.«

866

Output valus |

~ |
A

Circuit 1 o

979

Cirouit 2 ‘ 6.6 Yo

866

The actual setpoint output can take place
here via an analogue output or the bus.
Depending on the type of fan control (see
also chapter 4.4.1 “Control of the fans”).

k=

B

~

The corresponding output is switched to manual
operation_by pressing the “— Auto switching
button” =4 (see Picture 51).
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Picture 53

oo

The hand symbol appears. = The manipulated FANS AU
variable (highlighted in blue) can now be freely e Speec  Conin Tor, - SHealon
edited. The manipulated variable calculated from
the controller remains unchanged. However, the
selected manual manipulated variable (see
Picture 52: 30 %) is now sent to the speed output.

Manip. Var. Output value |
Yo ’a\ ‘ 100.0 U 1000 o
27 =D

=B g

Circuit 2

Circuit 1 | ‘ 100.0
|‘ 851

Bl
]

Bd

The corresponding output is switched back to automatic operation by pressing the “— Auto switching
button” 5
variable again.

again. The @ manipulated variable assumes the value of the controlled

e

k=%

If the user uses the option of leaving a
speed output in manual operation, this is
always displayed on the start screen. This
function can strongly influence the system
safety and the fail-safe operation of the
device! The operator is therefore always

. . . ‘1‘“'
adwseq that an output is in manual B =
Operatlon h\ Thursday ianzn P e

Picture 54

A\

MarUAL MODE
Analog output
is set

Setpoint
‘Actuel\ value

250
305

oc
oc

LY

Ambient temp. 243

°C

thermof

heat exchangers-Germ!

Clii&]=-

By pressing the yellow information window, the user gets directly to the corresponding
submenu in which manual operation was activated (see Picture 53).
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5.2.6 IN/OUT extensions

For devices with an extended range of functions (e.g., thermofin® adiabatic pad cooler or thermofin®
hybrid cooler), the digital and analogue I/Os from the TCS.2 basic unit are not sufficient. They are
then expanded with external I/O modules via the CAN bus. Depending on requirements and the heat
exchanger system, these are activated in the device settings (see chapter 4.3.5 “IN / OUT
extensions”).

Picture 55
Here for example all possible IN / OUT CAN
extensions of a condenser. In the device settings,

EXTEMNSIONS CONDENSER

. “ " |Fan 01 to 08 DI | |Fan 01 to 06 DO |
however, only the extensions “Water valves DI LI | [ oo |
and “Water valves DO” are activated. These are e aan | [frrwsc |
highlighted in blue and are therefore “accessible”. [werer vves o | [t vatves 00 |

Picture 56
By pressing. e.g., the “Water vales DO” field, the DIGITAL_OUTPUTS 41-48
user gets to the next level, the status display of the [ oot | Spray valve 1 |
respective /0 module. [oo<z | Spray valve 2 |

| Do-43 | Spray valve 3 |
The green marking immediately shows which of | po<a | Spray valve 4 |
the inputs or outputs are currently switched on or | pos | Main nater vl ve |
activated (logic high). [ o | Drain valve |

| Dio-47 | Storage container |

| D48 | Pressure increase | @

Manual operation of the outputs is not possible in this submenu. These can be operated function-
related in the respective submenu (e.g., valves or pumps in the “Wet mode” menu - see chapter
5.7.1*Wet’)
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5.3 Counter
This display provides an overview of the installed consumption and operating hours counters,
including the current values, for precise operating and consumption data acquisition. This menu has

no password protection and is therefore freely accessible.

The manufacturer reserves the right to reset the counter and it is only possible in the Device settings
- Additional functions - “Reset counter”. See also chapter 4.6.4 “Reset counter”.

Picture 57

COUMNTER

‘ Operating hours wet stage 1 | 1241 h 25 min‘
‘ Ciperating hours wet stage 2 | 963 h 52 min‘
‘ Operating hours wet stage 3 | ‘
‘ Ciperating hours wet stage 4 | ‘
‘ Fresh water consumption | 3825 m*® 568 | ‘

G &E

All greyed out displays are inactive and are not used.
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5.4 Alarms

Messages about an incorrect operating status (warning) or any alarm are shown on the display. This
is done directly in the start screen under the thermofin®lettering in a red-green-flashing window (see
chapter 2.3.1 “Start screen’).

All messages are secured. This means that after the error that has occurred has been eliminated or
after a fault has been automatically reset, the display does not clear itself. By activating the error
message window (flashing red-green) or through the Main menu -> Alarms, the user can directly
access the list of currently pending messages.

Picture 58

Alarm Coming Leaving Message Possibility to

( \ [5. [25.11 2020 20:33:17][25.11 2020 20:39:52)] W02 Running time drain valve] ' scroll up and
. 4, ||25.41 2020 20:33:17)[ 25 11,2020 20:39:52| W01 Running tirme main water| down
Numbering of 5. |[25.11 2020 z0:30:52 C01 CAN module 30
the pending [&. [z5.11 2020 z0:30:52] [ Co1 can medals 20 | / \
7. [5.11 2020 z0:30:52 CO1 CAN module &
messages 8. |[25.11 2070 205047 M1% Humidity Sensor wire br All error
from new to [9. ][25 .11 2020 20:30:33 [ w08 Cortral valve 2 wire bre] messages listed
old [10.][z5 11 2020 20:30:33] [ wos Contral valve 1 wire bre| .
according to error
— codes, to be
@ found in chapter
10 “Messages,

warnings and

J N\

only visible vyhen the fan is See chapter 5.4.2
controlled via MODBUS “Alarm history”

see chapter 5.4.1
“Fan Operating data / Status”

Confirm /
acknowledge
pending
messages

The warnings that have already been eliminated (highlighted in grey) can be acknowledged using
the button W@ and removed from the list. The user can also confirm the warnings (still active)
with a red background as registered with this button. This does not remove the fault, only the
flashing display on the start screen is switched off and output 1 (DO1) is reactivated when the warning
is acknowledged.

= New value and first value message
The warning output (digital output 1) is an output with first value and new value message. That means
the following. In the good state, i.e., when there is no fault, the output is switched on. If a fault occurs

on the TCS.2, the TCS.2 signals this by switching off output 1.

Service or security personnel on site can read this fault on the TCS.2 display
and acknowledge it by pressing the button.

Operating manual - translation into English © thermofin GmbH



Controller operating manual 15.11.2020 — Version 1.1

TCS.2 series —
thermofin® control system 2n generation

(%) thermofin

heat exchangers-Germany

Page: 83/162

As a result, output 1 is switched on again and another fault can be sent via it again without the first
cause of the fault having to be eliminated.

A first unimportant fault does not prevent the new report of a further, possibly existential, later
occurring fault report through this switching.

This acknowledgement process can be repeated several times without restriction. In addition, all
individual faults with text, time and date are recorded in the alarm history in a voltage failure-
safe manner. (see chapter 5.4.2 “Alarm history”).

It goes without saying that the messages via outputs 1 and 2 are independent of any existing
connection to a control room via a data bus to the TCS.2.

5.4.1 Fan Operating data / Status

This function €M in the “Alarms” menu can only be selected if the installed fans are controlled
o via MODBUS. Only then the electronics report all details of the following windows back to the

TCS.2.
Picture 59

FAN OPERATING DATA

This window provides a general overview of the
fan operating data.

|Tcrta| rurnber of fans | 24 | |Fan rurnber

|Min speed rom | 0 | |Ma>< spesd rom I 1250 I
|Setp0int speed rpm | 0 | |Actua| speed rpm | 0 |
All faulty fans are displayed with a red box at the [operating hours: [ o | [overeton mintes [ |
bottom left of the window. (White -> fan OK, red - \ FEFEFEEFERo P [Fon st ot |

> fan error) In this example, all 24 fans are
currently malfunctioning. A maximum of 240 fans

can be displayed. oo T O e @

Picture 60

One level deeper & the detailed cause of the fan
fault and the associated error code can be read
out. Here in the example F18 has a red
background.

Fan rurmber | 1

F03 Phase failure | ‘ F12 Owercurrent / overload peak, 12T

F4 Ground earth fault ‘ F13 Calibration err. rotor pos. sensa

FOS Overheated power amplifier Fl4 DC link overvaltage

F15 DC link undervoltage

In order to display the status of the faulty fan, the
corresponding number must be entered at the top
right. (See picture ...)

FO& Engine overhested F17 Line undervaltage

LI,

FO9 Hall sensor defective

F10 Mator bl ocked

|
|
|
| FO& Cornrnunication error
|
|
|
|
|

|
||
||
FO7 Fan collective fault | ‘ F16 Line overvoltage
||
|
|
|

F1l Limit speed excesded
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All errors of the selected fan are acknowledged or deleted with the “Confirm” button. The
errors of all fans are reset by pressing the M “Confirm all” button.

The list of all error codes, their meaning and options for remedying them are described in the
10 “Messages, warning and alarms” section.

5.4.2 Alarm history

Picture 61

All messages and special operating cases are
recorded in the “Alarm history” submenu. Alarm  Date Event Message

P | 172511 2020 204222 viene W02 Tiermpo Malvula de drenaje
25.11.2020 20:42:22|  Miene W01 Tiermpo Malwula principal de a

25.11.2020 20:39:58|  Miene FO2 Mentilador 1 i

25,11 2020 2003954 Miene FOZ Ventilador 2

2.
3.
4.
The most recent entry is at the top. All messages e SO e el T e ey 2
7,
g,
9.

. i 25.11.2020 20:39:52| De: ancz FO2 Ventilador 1
in the |og are Saved with error Code’ text’ date and 75 .11 .2020 20:39:52] Dejande || W02 Tiempo Walvdla de. dr.enae

. . . 25.11.2020 20:39:52| Dejando || W01 Tiernpo Walwula principal de a|l——
time. You can scroll through all entries by pressing
the “Up and Down” arrow buttons.

25.11.2020 20:39:51 | Miens Acknowledge
old |[10.][25.11 2020 20:35:55| Dejando || MIF Sensor nivel del agua cable rof

as

[T

It is a so-called ring buffer for 200 entries each. If the lists are filled with 200 entries, the oldest entry
is deleted when another new entry is written. The entries in these log lists can be deleted
with this button. However, this function requires a password and is [@f therefore reserved for
the manufacturer.

5.5 Delete password

The TCS.2 has several access levels in which various settings and parameters can be adjusted.
These are secured with different passwords to avoid misuse.

If a user enters a corresponding password, it remains active for 30 minutes after the last touch of the
display. If this time has expired, the password entry is automatically deleted and the control switches
to the start screen. If the user would like to make further protected device settings, the necessary
password (see chapter 2.4 “Passwords”) must be entered again.

If the operator wants to delete the password immediately for security reasons, for example because
he has finished commissioning, it can be done with the button in the main menu (delete password).
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5.6 Setpoints

Depending on the selected heating system in the device settings (see chapter 4.1.1 “Selection of
heating system / explanation of terms”), the user can view and edit all relevant setpoints in this
window. For doing this, see the Picture 61 and Picture 62. A single-circuit dry cooler and a double-
circuit condenser are shown as examples. As always, all white fields are displays and the blue fields
can be operated or adjusted. All texts shown in grey are possible functions that are not activated in
the Device settings -> Control (see chapter 4.2 “Control’) or by the selected heating system.

For a more detailed description of the individual areas, see the following chapters:

Picture 62
M\
5.6.1 SETPOINTS DR
Setpoints dry — ..
cooler N \ Circuit 1 NO \ 250 | °C | | Circult 1 FC \ 50 |°C \
|creut 2o | 250 || cireuit 2 FC | 50 ||
1\ ‘ Alarm valug NO ‘ s00 | =C | | Alarm walue FC ‘ 200 | =C ‘ 5.6.6
5.6.3 Speed reversion
Setpoint of rotation
shiing N | | SETPOINT SHIFTING | | sETPOINT SWITCHING AT | (ROR)
| Night limit | 5001 9% | | speed ROR | 400 %|
DISpIay of Raot. speed circuit 1 H29 Of :
Speed OUtpUt \ Raot, speed circuit 2 450 O4 lﬁ:
from circuit
142
Picture 63
SETPOINTS CONDENSER
o o2 (creutino [ 250ec||creut iR [4s0]ec)|
Setpoints |cireuit 20 [ 250 || |cireut 2R 450 | 5.6.5
condenser ‘ Alarm value NO ‘ 500 | °C | | Alarm value HR ‘ 700 | °C ‘ Setpoint
switching

‘ SETPOINT SHIFTIMNG

| | sETPOINT SwiTCHING AT |

| Night limit | 500 % | | speed ROR | 400 %|
5.6.4 Rot, speed circuit 1 375 9%
Night limit Rot, speed circuit 2 513 94 ~ '¢=
5.6.7 Control
parameters

Operating manual - translation into English © thermofin GmbH



Controller operating manual 15.11.2020 — Version 1.1

(%) thermofin

heat exchangers-Germany

TCS.2 series —

thermofin® control system 2n generation Page: 86/162

5.6.1 Setpoints dry cooler

Setpoint and alarm values for “NC” — normal cooling

Setpoint temperature* °C: Editable from 0 ... 90 °C Factory setting: 25 °C
Setpoint temperature* °F: Editable from 30 ... 200 °F Factory setting: 25 °F

* for two-circuit devices can be edited separately for circuit 1 and circuit 2

Alarm overtemperature** °C: Editable from 20 ... 90 °C Factory setting: 50 °C
Alarm overtemperature** °F: Editable from 70 ... 200 °F Factory setting: 50 °F

** edited alarm value applies equally to circuit 1 and 2

Q When the Setpoint changeover is activated (see chapter 4.2.2 “Setpoint changeover
= control”), the following setpoint becomes active:

Setpoint and alarm values for “FC” — free cooling’

' If the ambient temperature falls below the flow temperature, cooling can take place without using the refrigeration machine.

Setpoint temperature* °C: Editable from 0 ... 90 °C Factory setting: 5 °C
Setpoint temperature* °F: Editable from 30 ... 200 °F Factory setting: 5 °F

* for two-circuit devices can be edited separately for circuit 1 and circuit 2

Alarm overtemperature** °C: Editable from 5 ... 90 °C Factory setting: 20 °C
Alarm overtemperature** °F: Editable from 40 ... 200 °F Factory setting: 20 °F

** edited alarm value applies equally to circuit 1 and 2
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5.6.2

Setpoints condenser

Setpoint and alarm values for “NC” — normal cooling

Setpoint temperature* °C:

Editable from 0 ... 90 °C

Factory setting: 25 °C

Setpoint temperature* °F:

Editable from 30 ... 200 °F

Factory setting: 25 °F

* for two-circuit devices can be edited separately for circuit 1 and circuit 2

Alarm overtemperature** °C:

Editable from 20 ... 90 °C

Factory setting: 50 °C

Alarm overtemperature** °F:

Editable from 70 ... 200 °F

Factory setting: 50 °F

** edited alarm value applies equally to circuit 1 and 2

Q When the Setpoint changeover is activated (see chapter 4.2.2 “Setpoint changeover
= control”), the following setpoint becomes active:

Setpoint and alarm values for “HR” — heat recovery?
2 The system runs, for example, to heat process water at a significantly higher condensing temperature. The refrigerant is

largely de-heated in an upstream heat exchanger and must then not be cooled down too far in the condenser.

Setpoint temperature* °C:

Editable from 0 ... 90 °C

Factory setting: 45 °C

Setpoint temperature* °F:

Editable from 30 ... 200 °F

Factory setting: 45 °F

* for two-circuit devices can be edited separately for circuit 1 and circuit 2

Alarm overtemperature** °C:

Editable from 30 .... 90 °C

Factory setting: 20 °C

Alarm overtemperature** °F:

Editable from 90 ... 200 °F

Factory setting: 20 °F

** edited alarm value applies equally to circuit 1 and 2
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5.6.3  Setpoint shifting
The operator often wishes to adapt the condensing pressure or the outlet temperature to specific

operating conditions. The TCS.2 offers three options to choose from. These are described in detail
below. The selection is done in the Device settings -> Control (see chapter 4.2.4 “Setpoint shift ).

A) Setpoint shifting via external standard signal

The setpoint shifting can take place via an analogue signal on input Al-3 for circuit 1 or on Al-4 for
circuit 2 (see also chapter 4.3.3 “Analogue IN basic unit”).

The following standard signals are possible: 0-10 V, 2-10 V, 0-20 mA, 4-20 mA

Picture 64
SOLLWERTE RUCKKUHLER,

This function is activated in the Device settings | Kreis 1 NK \ 280 C | Kreis 1 FK | 50 | C
-> Control (see chapter 4.2.4 “Setpoint shift *). | Alarrrwert MK 500 °c | | Alarrmwert FK [ 200] °c
As soon as a type of control has been selected,
the “Setpoint shifting” button in the “Setpoints”
menu has a blue background and can be | SOLLWERTSCHIEBUNG [soLLwerTUMSCH. AT |
pressed. The user gets to the following settings | Nachtbegrerzer | 500 [odffiy Drerwahi crRU [400] % |
WlndOW PICtUI'e 63 Drehzahl Kreis 1 Qo0 31 ’l

Drehzahl Kreis 2 on ] | @

Picture 65 :

The value edited here is added to the setpoint SETPOINT SHIFTING
if the analogue signal is 100%. Depending on [Sere it ormal soolng EaEEa
whether a condenser (as shown here Picture [Seoort s Host recovery mom ECEd

64) or a dry cooler has been selected as the
heating system, both setpoints (NC - normal
cooling + FC - free cooling or HR - heat

Operating mode

recovery) can have their own value for the [cirouit 1 1o B C 07 ok w7 c |

maximum setpoint shifting. However, both :E”E“':t”o = zzz z 2o 0 ¢
. . rmbient temperature a0

setpoints react to only one analogue input (Al- @I <=

3 for circuit 1 and Al-4 for circuit 2).

“Setpoint": Set target temperature (25 °C)
“Shift value”: Corresponds to the value of the analogue input (0-100%) of the maximum set

shift value (in the example Picture 64 dt 20 °C).

“Setpoint act.”: Addition of setpoint and shift value
Circuit 1: (25 + 10.7 °C = 35.7 °C) - Analogue input 3 (0-10 V) 5.3V 2 10.7 °C
Circuit 2: (25 + 20 °C = 45 °C) > Analogue input 4 (0-10 V) 10 V 2 20,0 °C
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Adjustable parameters:

Editable from ..to Factory setting
Setpoint shifting NC — normal cooling max. 0..50.0°C 20.0°C
0..70.0 °F 20.0 °F
Setpoint shifting FC — free cooling max. 0..200°C 10.0°C
0..40.0 °F 10.0 °F
Setpoint shifting HR — heat recovery max. 0..50.0°C 20.0°C
0..70.0 °F 20.0 °F

B) Setpoint shifting via ambient temperature

Another option is the setpoint shifting via the outside air temperature. An outside air temperature
sensor is required for this. The TTS-90 temperature sensor is used as the sensor (see chapter 6.3.1
“TTS temperature sensors” in the device manual).

This function is limited to the setpoint for “Normal cooling” (NC). There is no setting option for
ﬂ;} the setpoints for free cooling and heat recovery. Circuit 1 and 2 are also treated the same.
= The shift value has the same effect on both circuits (see Picture 66).
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Picture 66
SOLLWERTE RUCKKUHLER,

This function is activated in the Device settings -> | Kreis 1 K | 280] °c | | Kreis 1FK ECEE
Control (see chapter 4.2.4 “Setpoint shift ”). If “via | Alarrrwert N [ 500 | °C | | Alarmwert FK [ 200] =c
AT’ is selected, the “Setpoint shifting” button in the
Setpoints menu has a blue background and can
be pressed. The user gets to the following settings [ SOLLWERTSCHIEBUNG [soLLwerTuvscH, AT |
window: (PlCture 65) | MNachtbegrenzer ‘ 500 |(d Drehzahl DRU | 400 | % |

Drehzahl Kreis 1 oo Q J

Drehzahl Kreis oo O | @

Picture 67 Q

SETPOINT SHIFTING

|Setpnint shift AT. max. "NC" | 100 | dt °C |
| Setpoint shift start point AT "NC" | Z0.0 | oC |
| Setpoint shift factor AT "NC" | 1.0 GD |

i

Operating mode

efpome art.
[ Gircuit 1 WO 250 °C 43 ed 293 °C |

[ Gircuit 2 Wo 300 °C 43 ed M3 °C |

| Ambi ent temperature 243 *C @ :

Display of the actual
ambient temperature

|

(1) “Setpoint shift ambient temperature max’:
The value edited here is added to the setpoint when the ambient temperature rises. How much the
ambient temperature has to rise for this maximum value depends on the shift factor (3).

(2) “Setpoint start point ambient temperature*:
Ambient temperature value at which the setpoint shift starts. The setpoint remains unchanged below
this temperature.

(3) “Setpoint shift factor ambient temperature”:
The shift factor quantifies the shift effect per Kelvin change in the ambient air temperature. With a
factor of 1.0, the setpoint is shifted by 1K when the ambient air temperature is increased by 1K.

() “Setpoint”:
Set target temperature of circuit 1 (25 °C) and circuit 2 (30 °C)

(5) “Shift value”:
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Difference between current ambient temperature and (2) “Setpoint start point ambient temperature*:

(6).“Setpoint act.”:

Addition of (4) setpoint and (5) shift value

Circuit 1: (25,0 + 4,3 °C = 29,3 °C)

Circuit 2: (30,0 + 4,3 °C = 34,3 °C)

- Shifting start point (2) is at 20 °C

- Current ambient temperature: 24.3 °C

-> Corresponds to a difference to the start point of 4.3 °C

- With a shift factor (3) of 1.0 °C per Kelvin AT, the setpoint
increases by 43 °C (5) to 293 °C

- Shifting start point (2) is at 20 °C

- Current ambient temperature: 24.3 °C

-> Corresponds to a difference to the start point of 4.3 °C

- With a shift factor (3) of 1.0 °C per Kelvin AT, the setpoint
increases by 4.3°C ((5)) to 34.3 °C

When shifting the setpoint above the ambient air temperature, it must be ensured that it is

k=

only shifted upwards. The setpoint without the influence of the shift signal is set to the lowest
permissible value of the system. If this value is not listed in the system documentation, this

information can either be provided by the responsible cooling system manufacturer or the
responsible engineering office.

Adjustable parameters:

Editable from ..to Factory setting
Setpoint shifting ambient temperature max 0..500°C 10.0°C
. < . ' 0..70.0 °F 20.0 °F
. ; : : 0..50.0°C 25.0 °C
Setpoint shift start point ambient temperature.
30...120.0 °F 10.0 °F
Setpoint shift factor ambient temperature max. 0.5 ... 2,0 Ksp/Kat 1,0 Ksp/KaT
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C) Setpoint shifting via BUS

Control via bus is also possible, similar to the setpoint shifting via a standard signal > (see A).

The type of communication bus is set in the Device settings - BMS bus system (see also
i chapter “4.5,”). In contrast to the setpoint shifting using the ambient temperature, the setpoint
¥ can be shifted up and down via the BUS.

This function is activated in the Device settings
-> Control (see chapter 4.2.4 “Setpoint shift ).
If “via BUS” is selected, the “Setpoint shifting”
button in the Setpoints menu has a blue
background and can be pressed. The user gets
to the following settings window: (Picture 67)

Picture 68

SETPOINTS DRYCOOLER
[crosit 1no [250]=c] | circuit 1 FC | 50 |«
lcrasit 2o [250]c||cicut2rc [ 50 |=c
| Alarm value MO | 500 |=C | Alarm value FC | 200 |°C

| SETPOINT SHIFTING

| SETPOINT SWITCHING AT |

| Night lirnit

| s00 {:ﬂ | Speed ROR [400] %]

Fot. speed circuit 1

Rat. speed circuit 2

iy EHEas

450 % |

S
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With these two values the user limits the
possible shift up and down. Depending on the
requested setpoint (NC — normal cooling + FC —
free cooling or HR — heat recovery), both
setpoints react to the same shift value from the

bus.

Picture 69

SETPOINT SHIFTING

|Setpoint shifting wia BUS min.

|Setpn|nt shifting wia BUS max.

Operating rnode

[Cireut 1 WO

250 °C

The value written by the bus (divided by 10) is [ciraiit 2 o

added to the setpoint. In this example Picture
68, register 4 (SPS circuit 1 is 100 2 10.0 °C

300 °C

35 °C |

| Arnbient termperature 243 *C

B

and register 5 (circuit 2) is 65 2 6.5 °C.

With direct communication via MODBUS, the following setting values and limits apply (equally for
circuit 1 + circuit 2:

Circuit Register (I:izgmleséei;:[/eaélje?) Converted to °C/°F
’ 4 -250 ... 250 -25.0...25.0°C
“Setpoint shifting circuit 1” -450 ... 450 -45.0...45.0 °F
5 5 -250 ... 250 -25.0...25.0°C
“Setpoint shifting circuit 2” -450 ... 450 -45.0...45.0 °F
5.6.4 Night time reduction

With this function, the manipulated variable of the fans (speed output) is limited to a maximum value.
The aim is to minimize the noise during rest periods, especially at night and on Sundays and public

holidays. The following 3 control options are available to the user:

In principle, the percentage limit of the speed output can also be sent via the bus (setting
option from 40 ... 100 %). This applies to all three types of control. The value entered in the

k=

a value of 40 ...

menu always forms the upper limit. As a result, as can be seen in the example in Picture 69,
50 % can be sent via the bus. If the sent value is outside the permissible

range, the user receives a message “Values outside the permissible range”. If the register is

not written to (register value: 0), there is no error message.

Register

Register value (INT)

Night time reduction in %

13

“Max speed at night”

400 ... 1000*

40.0 ... 100.0 %*

* A maximum register value of 1000 (2 100%) is possible, if the value set in the “Setpoints” menu is also at
100%. If this value is lower, it represents the upper limit for the value sent via the bus (see Picture 69).
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A) Night time reduction via terminal

Two steps are necessary to activate the “Night time reduction via terminal” function:

= The digital input DI-3 must be configured to “Night time reduction" (see also chapter 4.3.1

“Digital IN basic unit”).

=> The type of control must be set to “Via terminal”

, for this see Device settings -> Control (see

chapter 4.2.3 “Night time reduction control”’). As soon as this step has been processed, the
percentage value of the Night time reduction is highlighted in blue in the Setpoints menu and

can therefore be pressed (Picture 65).

The speed is now limited to the percentage value
set here with a “high” signal from the
corresponding digital input. (based on the max
speed)

Editable: from 40 % to 100 %

Factory setting: 50 %

B) Night time reduction via BUS

Picture 70

SETPOINTS DRYCOD
[cireuit tno [250]ec||cicutire 50 [ec
[creut znvo [250]ec|[cireut 2Fc [ 50 [oc
| Alarm value NO ‘ 500 | °C ‘ Alarm value FC | 200 | °C

| SETPOINT SHIFTING

| | sETPOINT SWITCHING AT |

[ Night limit

[ 500 | %] | speed ROR | 400 \ % |

Rot. speed circuit 1

Rot. speed circuit 2

5287 B0
45 Rt |
~

W

This function is activated in the Device settings -> Control (see chapter 4.2.3 “Night time reduction
control”). As soon as “Via bus” has been selected, the percentage value of the Night time reduction

is highlighted in blue in the Setpoints menu and can be prngsrg?d (Picture 65).

The speed is limited to the percentage value set
here when the corresponding bit is set (see table
below). (based on the max speed)

Editable: from 40 % to 100 %

| Circuit 1 NO \ 250 | °C \ Circuit 1 FC [ 50 [
[creut znvo [250]ec|[cireut 2Fc [ 50 [oc
| Alarm value NO ‘ 500 | =T ‘ Alarm value FC | 200 | °C

| SETPOINT SHIFTING

| | sETPOINT SWITCHING AT |

[ Night limit | 500} % | | speed ROR [400] %]
FaCtOI'V Settlnq 50 % Rat. speed circuit 1 62\(1 vm
Rot. speed circuit 2 45\ B @
Register Bit Meaning Register value
1 o . . .
“Night time reduction” 2 TRUE = Night time reduction active 4
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C) Night time reduction via internal clock

This function is activated in the Device settings -> Control (see chapter 4.2.3 “Night time reduction
control”). As soon as “Via internal clock” has been selected, the “Night time reduction” field and the
percentage value in the “Setpoints” menu are highlighted in blue and can be pressed (Picture 65).

Factory setting: 50 %

Picture 72
. Setpoint 1 250 °C
@ The speed is limited to the percentage value [Actuell value 1 232 °C
set here during the set time in ((2)). UL [T :

b d th d Control valve Setpoint 2 250 *C
(based on the max speed) = srhusies Actuell value 2 269 °C
Editable: f 40 % to 100 % thermofin'  [ambient terp. 320 °C

[taple: rrom o 1O (o] heat exchangers-Germany ‘Humidit\j 220 9%rH

@ If the “Night time reduction” button is Picture 73
pressed, the following window opens. See NIGHT TIME REDUCTION
Picture 72. The switch-on and switch-off |Night R — ‘ = 0 | |
time of the Night time reduction can be |Night ot OFF ‘ % 0 | |

adjusted here.

Editable from ... to: @ @
Night time reduction ON: 18 - 23 o’clock

Night time reduction OFF: 01 - 10 o’clock

Factory setting:
Night time reduction ON: 22:00 o’clock
Night time reduction OFF: 06:00 o’clock
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5.6.5 Setpoint changeover
This function enables you to switch between two fixed setpoints for the controller. The TCS.2 offers
three control options for this. Depending on whether a condenser (as can be seen here in Picture

73) or adry cooler has been selected as the heating system, it is possible to switch from NC — normal
cooling to FC — free cooling or HR — heat recovery.

A) Setpoint changeover via terminal

Two steps are necessary to activate the “Setpoint changeover via terminal” function:

=>» The digital input DI-2 must be configured to “Setpoint changeover”. See also chapter 4.3.1
“Digital IN basic unit’.

= The type of control must be set to “Via terminal”, for this see Device settings -> Control (see
chapter 4.2.2 “Setpoint changeover control’).

B) Setpoint changeover via AT (ambient temperature)

k=

A corresponding ambient temperature sensor must be installed and configured.

Picture 74

5 DRYCOOLER

This function is activated in the Device settings -> \ Circuit 1 NO | 250 |°C | Cirouit 1 FC | S0 |

Control (see chapter 4.2.2 “Setpoint changeover [creat2n0 [250]°c] [crouit2Fc [ 50 |°c

control”). If “via AT” is selected, the “Setpoint | Alarm value NO | 500 | =C | | Alarm value FC [ 200 =c

changeover AT’ field in the Setpoints menu has a

blue background and can be pressed (see Picture \ SETPOINT SHIFTING \ |sgpom SWITCHING

73). | Night limit | 500] %] |speed ROR | 40@(@
Rot. speed cf rouit 1 629 9% @

NC 9 FC/HR: Rot. speed circuit 2 A50 95

If the ambient temperature of the value edited here
is reached or undershot, the setpoint changes
from NC (normal cooling) to FC (free cooling) or
HR (heat recovery for condensers).

SETPOINT SWITCHING MBIENT TEWMPERATURE

|Arnbierrt temperature chanching MO -= FC | 50 | °C |

|Ambient temperature chanching FC -= MO | 100 oC

Editable: from 0.0 ... 30.0 °C

Operating mode Setpoint act.

Factory setting: 5 °C

[Gircuit 1 WO =0 *c |

[ circuit z no 300 °C_ |
FC/HR 9 NC: |Arnbierrt temnperature 243 *C | @
If the ambient temperature of the value edited here
is reached or exceeded, the setpoint changes

Picture 75
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from FC (free cooling) or HR (heat recovery for
condensers) back to NC (normal cooling).

Editable: from 10.0 ... 50.0 °C

Factory setting: 10 °C

C) Setpoint changeover via BUS
This function is activated in the Device settings -> Control (see chapter 4.2.2 “Setpoint changeover

control’).

= Select “via BUS” control
= If the corresponding bit is set to “true” via the BUS (see table), the setpoint changes from NC
(normal cooling) to FC (free cooling) or HR (heat recovery for condensers).

= The following parameters apply to direct communication via MODBUS:

Register | Bit Designation Meaning Register
value
1 2 | setpoint changeover TRUE = Setpplnt changeover Writing
requirement 2
0 Normal cgollng NC TRUE = Normal cooling NC active Reading
active 1
1 Free cooling FC TRUE = Free cooling FC active Reading
active 2
164 )
2 Hear recov. TRUE = Heat recovery Reading
HR active HR active 4
3 Heat pump oper. HP TRUE = Heat pump operation Reading
active HP active 8

5.6.6 Speed reversion of rotation (ROR)

After the requirement to “Reversion of rotation”, the direction of rotation of the fans changes to the
percentage value set here (based on the maximum speed). Depending on the preselection in the
Device settings - Fans (see also chapter 4.4.2 “Direction of rotation”), the fans change from right to
left rotation or vice versa. The following control options are available to the user: (see also chapter
4.2.9 “Reversion of rotation control”)

D) Reversion of rotation via terminal

Two steps are necessary to activate the “Reversion of rotation via terminal” function:
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=>» One of the following digital inputs must be configured to “Reversion of rotation”. DI-5, DI-7 and
DI-8. See also chapter 4.3.1 “Digital IN basic unit’.

= The type of control must be set to “Via terminal”, for this see Device settings -> Control (see
chapter 4.2.9 “Reversion of rotation control”).

Picture 76
JOLER

After the above steps have been carried out, the lcreut ino [280]ec||crait1Fc [50 [
“Speed ROR" value in the “Setpoints” menu has a (ot 2n0 [250[°c][crait2Fc [50 [
blue background and can be freely edited. See | Alarrn value MO [ 500 °c | | alarm value FC [ 200 =c
Picture 75.

| SETPOINT SHIFTING | | SETPOINT SWITCHING AT |
Editable: from 0.0 ... 100.0 % | Night limit | 500] %] |speed ROR [40p %

. Rot. speed cfrcuwn 629 9%

Factory setting: 100 % Rot. speed cireut2 450 96

E) Reversion of rotation via BUS

The following steps are necessary to activate the “Reversion of rotation via BUS” function:

= Select “via BUS” control. (Device settings -> Control, see chapter 4.2.9 ,Reversion of rotation
control®)

= |If the corresponding bit is set to “true” via the BUS (see table), the setpoint changes from NC
(normal cooling) to FC (free cooling) or HR (heat recovery for condensers).

Register | Bit Designation Meaning Register
value
1 15 Reversion of rotation TRUE = Revgrsmn of rotation Writing
requirement 32768
Reversion of rotation _ . . . Reading
143 8 Feedback TRUE = Reversion of rotation active 256

5.6.7 Control parameters

If necessary, the parameters of the thermofin®-PI controller can be adjusted. In addition to the
existing setpoint (see chapter 5.6 “Setpoints”) to which the system is to be regulated, two other
important parameters are required. These are the proportional factor “Kp” and the reset time “Tn”. In
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addition to speed and precision, these two parameters are also responsible for the stability of the
desired control process.

F) Reset time “Tn”

If the factory defaults for these parameters do not correspond to a controlled system, this can become
noticeable in the system being regulated too slowly. As a result, the delayed condenser pressure
control can lead to an impermissible pressure increase in the system. This fact can lead to the system
being switched off automatically via the corresponding high-pressure safety devices. As a rule, this
cause can be eliminated by reducing the reset time “Tn” which is too long.

The controller can also react too sensitively or too quickly, so that the system constantly fluctuates
around the setpoint with the condensing pressure or the outlet temperature. Since the system does
not find a constant operating point and therefore the fan speed varies constantly, the thermal contacts
of the fan drives can protect them from overheating by switching off the fans but can also cause a
fault. If the operating point does not remain constant, the reset time “Tn” is often set too short and it
must be extended by readjusting accordingly.

G) Proportional factor “Kp”

The proportional factor “Kp” is also included in the stability conditions of a controller. The greater the
gain, the more sensitive the controller becomes and the system can tend to oscillate. The smaller
the gain, the slower the controller becomes. However, this is not an inertia that is generated by a
time constant of the controller. The apparent inertia is related to the controller gain.

The value of the control deviation (deviation of the actual value from the setpoint) is determined and
multiplied by the controller gain. The result is the manipulated variable that specifies the speed of
the fans. The greater the controller gain, the greater the control signal (manipulated variable) per unit
of control deviation. This effect makes the control process appear faster or slower, since the actual
value changes do not take place directly but rather take place with a time delay due to the system.
Pl- and P-controllers both work with the “Kp value” which is why the aforementioned behaviour can
also be perceived with both control modules.

If the “Kp value” is too low, the control process can take too long. If this occurs, the “Kp value” must
be increased. In the case of pure P-controllers with a “Kp value” that is too small, the remaining
control deviation can be too large. In this case the “Kp value” must also be increased. If the “Kp
value” is set too high, the controller usually reacts too strongly and causes the system to oscillate. In
such cases the “Kp value” must be reduced.

H) Adjustment aids

Control systems require exact control parameters that correspond to the conditions of the system on
site. In order to determine these parameters, the user needs in-depth specialist knowledge and
appropriate measuring devices to analyse the controlled system. Since the equipment required for
this is usually not part of the equipment of the commissioning personnel, we refer at this point to a
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simple and sufficiently precise procedure which enables the specialist to determine the parameters
for a properly functioning control system during operation.

In order to determine the parameter values, the user must proceed in a concentrated and slow
manner. It should be constantly observed whether the changes made improve or worsen the control
process.

If improvements have been made, the values can be further adjusted in small steps in the same
direction. Always slowly and with constant observation of the system. If the control process

deteriorates, the last step is reversed and the values changed in the opposite direction.

Steps to adjust the Kp:

=>» To simplify the adjustment, the reset time “Tn” is switched off by setting it to the value “0”.

= For two-circuit devices, set both “Kp values” to be the same. Now both controllers work as pure
P-controllers with the same parameters.

= Increase the or both “Kp values” until the system becomes unstable and tends to oscillate.

= Once this value has been determined, the “Kp values” are reduced a little so that the controlled
system works stably. This is the optimal (adapted) proportional factor for the system.

After determining and setting the proportional factor, the reset time “Tn” is determined.

Steps to adjust the Tn:

= Switch off the cooling system.

= Set the value “Tn” to approx. 60 seconds.

= Switch on the cooling system again after a few minutes and observe the behaviour of the
controller or the fans.

= |If the pressure or temperature rises faster than the controller starts up the fans, “Tn” is too high.
Reduce this value accordingly.

= |If the fans start up faster than the pressure or the temperature in the system increases, “Tn” is
too small. The value must be increased.

In perfect case scenario, the speed of the control behaviour corresponds exactly to the speed at
which the pressure or temperature changes. With a controller adapted in this way to its controlled
system, system vibrations are excluded and the fastest possible reaction to changes in the cooling
system is achieved. The controller works with the smallest system deviation now and thus ensures
optimal system operation.

5.7 Additional functions

In contrast to the standard, there are various functions and setting levels that are listed in this
submenu item. All functions that are not activated in the device settings are greyed out with a white
background.
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Picture 77

ADDITIONAL FUNCTIONS

WET MEMNL
WATER CIRCULATICN

INSULATED COOLER
STEP CONTROL

5.7.1

| |

57.2 | |
=73 | SPRAY PUMP |
| |

| |

| |

ByPass ValLVE
LOWY LOAD
MECTUM WAaLVE

5.7.4

5.7.5
5.7.6

IIII“

Greyed out functions are not activated or selected in the device settings.

[$)]

.71 Wet menu

Depending on the selected heating system in: “Device settings” > “Heat exchanger system”, the
“Wet mode” submenu is divided into the following three categories. The following list shows all
available variants with the corresponding cross-references:

= Wet menu for sprayed devices
(See chapter 6.4 “Adjustments in the Main menu > Additional functions 2> Wet
menu Spray’)

= Wet menu for devices with cooling mats (thermofin® adiabatic pads)
(See chapter 7.4 “Adjustments in Main menu - Additional functions - Wet menu
Mat’)

= Wet menu for thermofin® hybrid coolers
(See chapter 8.2 “Adjustments in Main menu - Additional functions - Wet mode”)

5.7.2 Water circulation

Description follows ...
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5.7.3 Spray pump

This function enables a circulation pump to be controlled which is used, for example, for evaporators.
It feeds water for wetting the tube bundle.

Function only for single-circuit devices. With two-circuit devices, the pump function only
applies to circuit 1.

k=%
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A) Control (activation)

Basically, the following steps must be observed for activating this function:

1. Set digital input (DI-6) to “Spray pump fault” (see also chapter 5.2.1 “Digital IN basic unit’)
Logical “high” (+24 V DC at the input) 2 Pump OK
Logical “low” (0 V DC at the input) 2 Pump fault
For example for motor protection

2. Set digital output (DO-6) to “Spray pump” (see also chapter 5.2.2 “Digital OUT basic unit”)

Logical “high” (+24 V DC at the output) 2 Spray pump requirement
Logical “low” (0 V DC at the output) 2 No requirement

3. A type of control must be selected. There are the following options (see also chapter 4.2.12
“Spray pump control”):

= Spray pump control “internal”
If the release (requirement circuit 1, DI-1) is set and the conditions in the “Spray pump”
menu are met, the pump switches on.
- See below (under B) all switch-on and switch-off conditions.

= Spray pump control “via terminal”
- There is currently no digital input specifically dedicated to activating the spray pump.
- As with “internal”, the pump is also switched on and off via the release (external
requirement, DI-1) and the conditions in the menu (see B).

= Spray pump control “via BUS” - as soon as the below-mentioned bit is set and the
conditions in the “Spray pump” menu are met, the pump switches on.
- The following values apply to direct communication via MODBUS:

Register | Bit Designation Meaning Register
value
2 1 Spray pump TRUE = Spray pump 1 Wrglng
"Spray pump” - , Reading
143 9 Feedback TRUE = Spray pump 1 active 512
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B) Editable values

If the control has been selected, the “Spray pump” field in the “Additional functions” menu appears
blue and can be activated (Picture 76). The editing level of the “Spray pump” opens.

Picture 78

SPRAY PUINMP

‘ Startup delay sec. ‘ 0 ‘
‘ Run-on time sec. ‘ 120 ‘
‘ Pump ON, fan speed % ‘ 5 ‘
‘ PUTp OFF, fan speed % ‘ 2 ‘
} Regponse time, Flow sensor sec, ‘ q} ‘5_ } ¢ E
Spray pump WM I
o e - @I
W-running sensar rs= 100 %

i

1

Display speed
output circuit 1

@ Startup delay in seconds

If the current speed setpoint ((7)) exceeds the “Pump ON, fan speed %” value ((3)), the time
set here starts. When it has expired, the spray pump switches ON.

Editable from ... to: 0...600s

Factory setting: Os

@ Run-on time in seconds

If the current speed setpoint ((7)) falls below the “Pump OFF, fan speed %’ value ((3)), the time
set here starts. When it has expired, the spray pump switches OFF.

Editable from ... to: 0...1800s

Factory setting: 120 s

@ Pump ON, fan speed in %
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®

5

If the current speed setpoint (7)) exceeds the% value edited here, the startup delay ((1) starts.
When it has expired, the spray pump switches ON.

Editable from ... to: 0...50%

Factory setting: 5%

Pump OFF, fan speed in %

If the current - speed setpoint ((7)) falls below the% value edited here, the run-on time ((2))
starts. When it has expired, the spray pump switches OFF.

Editable from ... to: 0...3%

Factory setting: 2%

Response time of flow sensor in seconds

Immediately after the pump has started, the flow sensor often does not work properly and
tends to “flutter”. In addition, air initially present in the system should not immediately generate
a fault message. The time edited here delays the error message “S09 flow fault” after switching
on the spray pump.

Editable from ... to: 0...60s

Factory setting: 5s

Manual/automatic switch / Spray pump status

The user can use this button to switch between the “Automatic” and ‘Manual” operating
modes during commissioning or troubleshooting. If a digital output or an analogue
output is switched to “Manual’, this is displayed on the start screen. If the control is set
back to automatic mode, the output takes on the original value (before switching to
manual).

After changing from “Automatic” to “Manual” operating mode, the spray pump can be
switched on and off with these buttons.

Manual mode active
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@ Automatic mode active

The following operating states of the spray pump are displayed:

Besprihpurmpe Spray pump switched off, no error

Spray pump switched off, motor protection
triggered or no signal at DI-6 (see also chapter
4.3.1 “Digital IN basic unit”)

[Eeesseamee T spray pump switched on, no eror

C) Flow sensor Spray pump

After activation, the flow rate of the spray line, which is measured after the spray pump, is displayed
here. A possible error is only queried after the “Flow sensor response time” has elapsed [see chapter
5.6.3 B) “Spray pump - Editable values“].

The following steps are necessary in order to monitor the function of the spray pump (or the flow
through the associated line) in the TCS.2:

= Install a suitable flow sensor with the following output signal:
+24 V DC at the output 2 Line flows through
0 V DC at the output 2 No flow

= Configure digital input DI-5 to “Flow sensor”.
See also chapter 4.3.1 “Digital IN basic unit”.

The following states of the flow sensor are displayed:

Stromungswachter | Flow sensor deactivated.

Strémungswachter | Flow sensor active, line flows through.

_ Flow sensor active, flow interrupted.
See also chapter 10.5 “Signals external messages — Error
code S..”

The following parameters apply to direct communication via MODBUS:
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Register | Bit Designation Meaning Register
value

_ . Reading
143 11 Flow sensor fault TRUE = Flow interrupted 2048

D) Dry-running sensor Spray pump
It is displayed here after activation that there is not enough water available for the spray pump to
operate.

The following steps are necessary to monitor the water level in the TCS.2 and thus avoid damage to
the spray pump:

=> Install a suitable sensor or float switch with the following output signal:
+24 V DC at the output 2 Water level Ok
0 V DC at the output 2 Water level too low

=> Configure digital input DI-8 to “Dry-running fault”.
See also chapter 4.3.1 “Digital IN basic unit”.

The following states of the dry-running sensor are displayed:

| Trockenl aufsensar | Dry-running sensor deactivated.

| Trockenl aufsensor | Dry-running sensor active, water level Ok.

Dry-running sensor active, water level too low.

_ See also chapter 10.5 “Signals external messages — Error

code S..”
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The following parameters apply to direct communication via MODBUS:

Register | Bit Designation Meaning Register
value
Spray pump dry- _ . Reading
143 12 running TRUE = Spray pump dry-running 4096
5.7.4 Bypass valve

Description follows ...

5.7.5 Low load menu

This function enables a fan or a group of fans to be switched off in levels at low load.

All relevant parameters can be edited in the low
load menu except for the low load device levels.
For a precise functional description see chapter

4.6.5 “Low load settings”

In addition, the bars show active (green) and
inactive (white) low load levels of circuit 1 and
possibly of circuit 2 The left and first level is the //
so-called base load level. It remains regulated and
is not switched off. All other levels are “control

levels”.

5.7.6 Medium valve

Description follows ...

Picture 79

LOWY LOAD - MENU

|Low load contral steps |

3 ‘ |Low load, limit value % ‘ 20

|Switch-nn delay per step, sec.

|Switch-off delay per step, min.

| Circuit 1 |

| Circuit 2 |
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5.8 Network IP

This menu contains all relevant network variables for the Ethernet interface X11 on the basic unit
TCS.2 (see also chapter 1.4 “Circuit diagram TCS.2”).

By default, the X11 interface is used to upload programs, updates or to communicate with the
thermofin® WEB terminal.

Depending on the activated license in TCS.2, the RJ45 port (X11) also serves as an interface for the
following IP-based bus systems:

= Ethernet IP (standard)
= Modbus-TCP

= FTP server

Picture 80
NETWWORK TP
5.7.1 IP address: 172251010
5.7.2 Network mask: 2552552550
5.7.3 Gateway 0000

5.8.1 IP address

Adaptation of the network address. Please have the responsible administrator assign a suitable
address.

Factory setting: 172.25.10.10
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5.8.2 Network mask / subnet mask

The subnet mask (also called network mask) separates an |IP address into a network and a device
address in a network. The device addresses are also known as host addresses. The advantage of
subnet masks is that the user can divide the available address space into different subnets.

There can be several reasons for this:
= There is only a certain address space available which is not fully used. The division creates
two or more self-sufficient networks.
= Individual departments of a company can be logically separated from one another, e.g., for
security reasons.
=>» Routing decisions can be made faster.

Factory setting: 255.255.255.0

5.8.3 Standard gateway

When a TCP/IP computer needs to communicate with a host on another network, it usually
communicates through a device called a router. In TCP/IP terminology, a router that is specified on a
host and links the host's subnet to other networks is called a standard gateway.

When a host tries to communicate with another device using TCP/IP, it compares the defined subnet
mask and the destination |P address against the subnet mask and its own IP address. The result of
this comparison tells the computer whether the target is a local host or a remote host.

If the result of this process determines that the destination is a local host, the computer simply sends
the packet on the local subnet. If the result of the comparison determines that the destination is a
remote host, the computer forwards the packet to the standard gateway defined in the TCP/IP
properties. It is then up to the router to forward the packet to the correct subnet.

Factory setting: 0.0.0.0
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5.9 Time / date
5.9.1 Set time / date

Editing of the time and date is usually not necessary. The TCS has a real-time clock that is battery-
backed. The TCS is delivered with current date and time values. The summer/winter time changeover
takes place automatically. However, this is only possible if the control is connected to 24 V DC at the
time of the changeover. The changeover takes place in the night from the last Saturday to the last
Sunday in March or October of each year. If, for whatever reason, the control is not connected to
voltage at the time, the time must be edited. It can also happen that the clock no longer works due to
a completely empty backup battery and an additional loss of supply voltage. After such incidents, the
backup battery should of course be replaced first, see chapter 6.1.2 “Replacing the backup battery”
in the device manual and then the user can set the time and date to the current value with the TCS.2
switched on.

Picture 81

Time/date
10 . 51 . 35
hiour i nute second
27 | 1 || 2020
day rmarith year
Friday

Jump to the
right to select
the time zone

& L
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5.9.2 Select time zone

Picture 82

Select time zone

Time zone
414 < number — for
quick access

\ 4 \ EuropefBé/rIin \ 2 \

Africa/Tunis; 51
Europe/Berlin: 414

&<

Example - time zones with
the associated numbers.
Europe/Berlin is preset at the
factory.

If the time changeover is abolished in Germany, a new runtime system must normally be
installed on the TCS.2. To avoid this cost, the time zone “Africa/Tunis” can be selected, for
example. In Tunisia the time change was abolished in 2008 and therefore has Central
European Time (CET) all year round.

k=
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6.

SPRAYED DEVICES

The thermofin® spray system on condensers or dry coolers is used to cover peak loads at high
ambient temperatures. All the necessary settings on the TCS.2 are explained in the following chapter.

6.1 Adjustments in: Device settings = Additional functions> Wet settings - Spray

Picture 83

HEAT EXCHANGER. SYSTEM

DEVICE SETTINGS | ADDITIONAL FUNCTION

I/O-SETTINGS

|
|
FANS ||
|
|

@ 2

Picture 84

ADDITICN:

AL FUNCTIONS

WET SETTINGS

| INSULATED COOLER

WATER CIRCULATIOI\(\I

REFRIGERANT

LOWy LOAD

|
|
|
| RESET COUNTER
|
|

BMS BUS SYSTEM SI/IWP
G|
Picture 85
WWET SETTIMNGS - S
‘Main water walwe ‘ (o] ‘ ‘Flushi ng function ‘ (o] ‘
‘Drain walve ‘ (o] ‘ ‘Hygi ene circuit ‘ (o] ‘
‘ Vert wvalwe ‘ OFF ‘ ‘ Storage cortainer ‘ (o] ‘
6.1.9
‘ Spray wvalwves (SPW) ‘ 4 ‘ ‘ Pressure increase ‘ (o] ‘
6.1.10
‘Hardness stabilizer ‘ OFF ‘ ‘Fresh water rmeter ‘ OFF ‘
‘ ‘ ‘ 6.1.11

‘ SPVL as Main water valve

OFF H
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6.1.1 Main water valve

Selection of a ball valve with actuator in the water supply line that is to be controlled and monitored
by the TCS.2. The following requirements apply to this valve, which is usually supplied loose:

- Installation in as short a branch line as possible to avoid stagnation

- When connected to the drinking water network, the relevant standards must be observed
- Emergency position closed in the event of a power failure

- Must be installed in a frost-free area!

6.1.2 Drain valve

Selection of a ball valve with actuator that is to be controlled and monitored by the TCS.2 as a drain
valve. Emptying is absolutely necessary when frost sets in and downtimes are too long (risk of
legionella formation). The following requirements apply to this valve, which is usually supplied loose:

- Installation at the lowest point in the system to guarantee complete drainage of the lines
- Emergency position open in the event of a power failure
6.1.3 Vent valve

Selection of a ball valve with actuator that is to be controlled and monitored by the TCS.2 when the
system is emptied (as a vent valve). Ventilation of the pipe system may be necessary because the
openings on the spray valves are too small. The following requirements apply to this valve, which is
usually supplied loose:

- Installation at the highest point in the system to guarantee complete drainage of the lines

- Emergency position open in the event of a power failure

6.1.4 Spray valves (SPV)

Selection of how many ball valves with actuator are to be controlled and monitored as spraying levels
by the TCS.2.

Editable from ... to: 1 ... 4 spray valves

Factory setting: 4 spray valves

{1? If only one spray valve is used, this can also be used as the main water valve [see chapter
g 6.1.6 “Spray valve (SPV 1) as Main water valve].
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6.1.5 Hardness stabilizer

After activating this function, the filling level of the hardness stabilizer container is monitored by the
TCS.2.

6.1.6  Spray valve (SPV 1) as Main water valve

The spray valve 1 also functions as the main water valve. This option is possible when using only
one spray level (valve). Any selected main water valve is automatically deselected. The following
requirements apply to this valve, which is usually supplied loose:

- Installation in as short a branch line as possible to avoid stagnation

- When connected to the drinking water network, the relevant standards must be observed
- Emergency position closed in the event of a power failure

- Must be installed in a frost-free area!

6.1.7  Flushing function

The flushing function serves to avoid stagnation water in the branch of the water line up to the main
water valve. If the spraying is out of operation, the flushing function is triggered again and again at
the set time interval. The water is drained off via the drain valve. After activation, these parameters
can be edited in the Main menu - Additional functions > Wet mode - Flushing function (see also
chapter 6.4.7 “Flushing function”).

6.1.8 Hygienic circuit

The hygienic circuit should prevent legionella formation and stagnation in the supply line of the
thermofin® spray system. As soon as the adiabatic system is switched off, a counter begins to record
the waiting time. When the set time is reached, the drain valve opens and the entire water line up to
the main water valve is drained. The valve remains open until the device calls for water again.

After activating this function, the waiting time can be edited in the Main menu - Additional functions
- Wet mode - Hygienic circuit (see also chapter 6.4.6 “Hygienic circuit”).

Operating manual - translation into English © thermofin GmbH



Controller operating manual 15.11.2020 — Version 1.1

(%) thermofin

heat exchangers-Germany

TCS.2 series —

thermofin® control system 2n generation Page: 116/162

6.1.9 Storage container

After activating the storage container function, the level of a water storage container for the
spraying system is monitored via the TCS.2. The following I/Os are used for input and output:

= Digital input DI-7 or DI-8 [‘RM (feedback) storage container”]
After activating this function, the input must be “true”, otherwise the TCS issues an error
message “S06 storage container fault”.
See also chapter 4.3.1 “Digital IN basic unit’.

= Digital output DO-7 or DO-8 (“Storage container requirement”)
These outputs are set permanently in summer operation (winter operation deactivated).
They signal a possible water requirement of the spray system.
See also chapter 4.3.2 “Digital OUT basic unit’.

= Messages via BUS
The following status messages are output via the BUS

Register | Bit Designation Meaning Register
value
144 8 Storagg container TRUE = Storage container requirement Reading
requirement 256
145 8 Storage container TRUE = Storage container fault Reading
fault 256

6.1.10 Pressure increase

After activating the pressure increase function, the pump(s) for the spraying system are monitored
via the TCS.2. The following I/Os are used for input and output:

= Digital input DI-8 [‘RM (feedback) pressure increase”]
After activating this function, the input must be “true”, otherwise the TCS issues an error
message “S07 pressure increase fault”.
See also chapter 4.3.1 “Digital IN basic unit’.

= Digital output DO-8 (“Pressure increase requirement”)
This output is set as soon as a wet level (spray level) is active.
See also chapter 4.3.2 “Digital OUT basic unit’.

= Messages via BUS
The following status messages are output via the BUS:
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Register | Bit Designation Meaning Register
value
144 7 Pressur.e INCTEASE | TRUE = Pressure increase requirement Reading
requirement 128
145 7 Pressure increase TRUE = Pressure increase fault Reading
fault 128

6.1.11 Fresh water meter

After activating the fresh water meter function, the pulses are counted at the corresponding digital
input (1 pulse/litre) and the amount of water used is displayed by the TCS.2 in litres and m? (see also
chapter 5.3 “Counter”). The following inputs are used:

= Digital inputs DI-6 or DI-7 (“Fresh water meter”)
See also chapter 4.3.1 “Digital IN basic unit’.
Impulse requirement: + 24 V DC > 50 ms

= Messages via BUS
The following values are output via the BUS:

Register | Word Designation Meaning Register
value
81 HI
Fresh Wa"[er Fresh water consumption in m® Cubic meter
82 LO consumption
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6.2 1/0O valves settings

The following 1/Os are used as standard for requirement or feedback from the valves:

Main valves Variants Basic unit Extension
DI DO DI DO
(CAN adr.6) | (CAN adr. 20)
. 1 spray level - - = =
Main water valve 2-4 spray levels - - 45 45
: 1 spray level 6 6 - -
Drain valve 2-4 spray levels - - 46 46
1 spray level - - - =
Vent valve 2-4 spray levels 5 5 - =
Spray valves Variants Basic unit Extension
DI DO DI DO
(CAN adr.6) | (CAN adr. 20)
Sprav valve 1 1 spray level 5 5 - -
pray 2-4 spray levels - - 41 41
1 spray level - - - =
SEIEY (2 2-4 spray levels : ) 42 42
1 spray level - = = =
e 2-4 spray levels - - 43 43
1 spray level - = = =
Spray valve 4 2-4 spray levels - - 44 44
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6.3 BUS parameter valves

Feedback via Modbus:

Register | Bit Designation Meaning Register
value
144 0 Main water valve open TRUE = Main water valve open Rea1d|ng
145 0 V01 Main water valve TRUE = Main water valve runtime Reading
runtime error error 1
. _ : Reading
144 1 Drain valve open TRUE = Drain valve open >
145 1 V02 E?raln valve TRUE = Drain valve runtime error Reading
runtime error 2
Reading
144 6 Vent valve open TRUE = Vent valve open 64
145 6 PSS OIS TRUE = Vent valve runtime error Rl
error 64
. . . . . Register
Register | Bit Designation Meaning
value
144 2 Spray valve 1 open TRUE = Spray valve 1 open Reaflng
145 2 Vo4 Spray valve 1 TRUE = Spray valve 1 runtime error Reading
runtime error 4
Reading
144 3 Spray valve 2 open TRUE = Spray valve 2 open 3
145 3 A Spray Vel TRUE = Spray valve 2 runtime error AL
runtime error 8
- Reading
144 4 Spray valve 3 open TRUE = Spray valve 3 open 16
145 4 MU Spray VeI TRUE = Spray valve 3 runtime error Rl
runtime error 16
_ Reading
144 5 Spray valve 4 open TRUE = Spray valve 4 open 30
145 5 LA Spray MENIE TRUE = Spray valve 4 runtime error Reading
runtime error 32
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6.4 Adjustments in the Main menu = Additional functions > Wet menu Spray

Picture 86
Picture 87

ADDITIONAL FUNCTIONS

ACTURL WVALLES IMNSULATED COOLER

I/O- HAND

| SETPOINTS |
ADDTTIONAL FUNCTION?.T‘F#r

A\

STEP COMTROL

WET MEMNL
WATER CIRCULATION
SPRAY PLIVP

|
|
|
| BYPASS VALVE |
| LOW LOAD |
| |

COUNTER

| NETWORK TP
ALARMS | TIVE/DATE MEDIUM VALVE

DELETE PASSWORD SI/IMP @ @ @

Picture 88

WET MEMU - SPRAY

‘ YWinter operation | -:é:- | Spray valve 1 |*|
‘f-\mbient temperature|24 20C | Spray valve 2 | *|
‘ Main water valve | ﬂq;‘ | Spray valve 3 | *q;| 6.4.5
‘ Drain valve | -iq:‘ | Spray valve 4 | -iq:|
‘ Vet valve | ‘ | Hygiere circuit inacti ve
‘ Hurnidity % | ‘ | Flushing function | inactive 6.4.7
i [u] = £
T e [ [ <

Operating manual - translation into English © thermofin GmbH



Controller operating manual 15.11.2020 — Version 1.1

(%) thermofin

heat exchangers-Germany

thermofin® control system 2n generation

TCS.2 series — Page: 121/162

6.4.1  Winter operation/Summer operation

The winter operation serves to protect all water-bearing parts from frost damage. Valve positions
are changed and water pipes are emptied during winter operation among other things. The use of
the spray functions is not possible in winter operation. When you select the “Winter operation” menu,
a submenu opens with the associated settings.

The settings can be edited by selecting the buttons with a blue background.

Picture 89

WWINTER OPERATION

Winter operation 0N <

Wyinter operation COFF =

|
|
RPM Winter operation OFF | 800 %
|
|

Delay winter operation CFF 10 min
Current status ke ) |

Arnbient ternperature

Rt Speed

24 °C
<=

Winter operation ON <:

Editable from ... to:

Factory setting:

Winter operation OFF >:

Editable from ... to:

Factory setting:

RPM Winter operation OFF:

Temperature limit from which the device switches to winter
operation.

3.0...30.0°C

3.0°C

Temperature limit from which the device switches to summer
operation (winter operation deactivated). The switch-off
temperature must be at least 1 °C above the switch-on
temperature.

4.0...40.0°C

10.0 °C

Another switch-off condition that switches off winter operation
from a certain speed (in %).
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Editable from ... to:

Factory setting:

Delay winter operation OFF:

Editable from ... to:

Factory setting:

Current status: 2Lk >ar
e

~$

0...100 %

80 %

Defines a delay in minutes in which both the temperature
(winter operation OFF >) and the “RPM Winter operation OFF”
must have exceeded the set changeover limit in order to
deactivate winter operation. This delay prevents winter
operation from being switched on and off continuously when
the changeover values are reached.

0 ... 600 min

10 min

Winter or summer operation active

Allows switching between summer and winter operation using
the switch symbol. This function is intended for commissioning
and test purposes. If the ambient temperature falls below the
lower temperature limit, it is no longer possible to switch off
winter operation for safety reasons.

6.4.2 Display of ambient temperature

Currently measured ambient temperature. Useful for commissioning and adjusting the settings.

6.4.3 Display of main valves

Status display of the main valve positions. The following symbols are used as indicators in the

display:

B)<@®  valve is OPEN
m)72¢=  Valve is OPENING

m)I(—  Vaive is CLOSED
m)7(=  Valve is CLOSING
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6.4.4 Ambient temperature Spray ON

The spraying is enabled from the ambient temperature set
/V here. The spraying is enabled from the additional switch-on
o S 3800 conditions for the spraying levels set here, see chapter 6.4.5

Bespr. EIN 320°C “Spray valves’.

~N

“Shifted” application point via BUS at which spraying is
released [see following chapter 1.1.1A) “Setpoint shift for
application point spraying”].

A) Setpoint shift for application point spraying

Possibility to adjust the application point of the spraying up and down via BUS. The previously edited
value forms the start point. The “shifted” value is displayed under the edited value (see Picture 87).
The following parameters apply to direct communication via Modbus:

Register Name SLIAUACIL Converted to °C/°F
(signed integer)
8 “Setpoint shift for -250 ... 250 -25.0...25.0°C
application point wetting” -450 ... 450 -45.0 ... 45.0 °F
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6.4.5 Spray valves

The current switch-on and switch-off limits for the respective spray level are displayed in the spray
valve [No] submenu (see Picture 89). However, the spraying is only activated if the ambient
temperature limit (see 6.4.4 “Ambient temperature Spray ON’) is exceeded. The following
parameters can be edited:

The value can be edited by selecting the buttons with a blue background.

Picture 90

3.0 %

HT

Setpoint deviation Spraying 0N

2.0 %

Setpoint deviation Spraying OFF

99 %

RPM Sprayving OFF

40 % ‘

Cperating hours counter oh Z min ‘
shoellrH= 42 %
- .'?: = 10 * % & @
e

al s

Spray delay N

|
|
| RPM Spraying ON
|
|
|

Display: Display of valve position,
Summer/Winter air humidity and speed 6.4.8 Ma_nual
. oo operation
operation output circuit 1

@ Setpoint (SP) deviation Spraying ON
Switch-on condition for spray level [No]. This is fulfiled when the actual value is higher than
the setpoint by the percentage value set here. If all switch-on conditions are met, the respective

spray level switches ON.

Editable from ... to: 0.0...20.0%

Factory setting: 5.0%

@ Setpoint (SP) deviation Spraying OFF

Switch-off condition for spray level [No]. This is fulfiled when the actual value is smaller or
larger than the setpoint by the percentage value set here (depending on the sign of the edited
value). If all switch-off conditions are met, the respective spray level switches OFF.
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Editable from ... to: -20.0...15.0%

Factory setting: (Level 1 ... 4) 2.0%,2.0%,4.0%,4.0%

(3) RPM Spraying ON
Switch-on condition for spray level [No]. If the current speed setpoint exceeds the % value
edited here, the startup delay ((5)) starts. If this time has expired and all other switch-on

conditions are met, the spray level [no] switches ON.

Editable from ... to: 80 ...100 %

Factory setting: 100 %

@ RrRPM Spraying OFF
Switch-off condition for spray level [No]. This is fulfilled when the current speed setpoint falls
below the % value edited here. If all other switch-off conditions are met, the spray level [NO]

switches OFF.

Editable from ... to: 30...90 %

Factory setting: 40 %

® Spray delay ON
Switch-on condition for spray level [No] which defines a delay in minutes after the preconditions
(@ and (3)) have been met. This delay prevents constant switching on and off of the

respective spray level and gives the controller the necessary time to “settle in”.

Editable from ... to: 1...600s

Factory setting: 60 s

@ Operating hours counter

Display of operating hours and minutes of the respective spray level. Useful for monitoring and
evaluating dry and wet operation of the system.
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6.4.6 Hygienic circuit

The hygienic circuit should prevent legionella formation and stagnation in the supply line of the
thermofin® spray system. As soon as the adiabatic system is switched off, a counter begins to record
the waiting time. When the set time is reached, the drain valve opens and the entire water line up to
the main water valve is drained. The valve remains open until the device calls for water again.

By selecting the “Hygienic circuit” button with a blue background (see Picture 90), the waiting time

can be edited as follows: ,
Picture 91

HyGIEMNIC CIRCULT

from ... to Factory setting | Time Hygiene funct. |
Day 0...7 2 | zd ‘ oh || 0 min |
Hour 0...23 0

Minute 0...59 0

&=

‘ Arnbient temperature ‘ 316°C

6.4.7 Flushing function

The flushing function serves to avoid stagnation water in the branch of the water line up to the main
water valve. If the spraying is out of operation, the flushing function is triggered again and again at
the set time interval.

The function differentiates between the flushing time until the next flush is triggered and the rinsing
pulse time. This indicates how long the main water valve remains open in order to flush the branch
line.

The drain valve is first closed so that the water can also flush the lines to the device and the spray
nozzles. Halfway through the rinsing pulse time, the drain valve opens. If the main water valve is
closed again after the time has elapsed, the line empties itself.

Picture 92

Flushing time

from ... to Factory setting

Day 0...7 7 Flushing time
Hour 0..23 0 7d H oh || 0 min

Rinsing pulse time

10 min || @ 0s

|
|
Minute 0...59 0 |
|

Rinsing pulse time

from ... to Factory setting

Minute 0...30 10
Second 0...59 0

‘ Arnbiert termperature ‘ E370°C
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6.4.8 Manual operation

All greyed out valves in the display are not selected in the Device settings > Additional functions >
Humidification.

A) Manual operation for main valves

Picture 93

MANUAL OPERATIC url M III RS
| Main water valve e |[BS < The corresponding output is
| —— |. ) \ switched to manual operation by
| Vent valve 4 pressing the ° Manual_»i«uto switching
button”
\_ J
The hand symbol appears. =
29[ oreu imo wfl il @ The output can now be switched on and
\ off manually.
\. y,
Additional indication valve + Jump to 6.4.8B) “Handbetrieb
summer/winter operation Bespriihventile”

The corresponding output is switched back to automatic operation by pressing the “Manual-

Auto switching button” X again. It @ changes back to the state it would normally

k=

have in automatic operation.

B) Manual operation for spray valves

Picture 94

JoL_OPERATICIN The corresponding output is
switched to manual operation by

pressing the Manual Auto switching

Spray walve 1

|
Spray valve 2 |
|
|

i

P
Spray valve 3 -Eq; \_ button” —’ )
Spray valve 4 ﬂﬁ:

’ The hand symbol appears. =

The output can now be switched on and
':é:' Rot. speed circit 2000 %[ Humidigl off manually.
\_ J

rH= D.D'l %
AN

[ Additional indication valve +

summer/winter operation

Jump back to 6.4.8A)
“Handbetrieb Hauptventile”
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The corresponding output is switched back to automatic operation by pressing the “Manual-

%

Auto switching button” 5 again. |t @ changes back to the state it would normally

have in automatic operation.
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7. DEVICES WITH COOLING MATS (ADIABATIC PADS)

Devices with cooling mats (thermofin® adiabatic pads) are used to pre-cool the ambient air with the
help of a wetted humidifier which is located directly in front of the lamellar tube block. The cooling
mat soaks up with water. Part of the water evaporates in the air flow and cools the inlet air. The
TCS.2 calculates the cooling of the air and the required amount of water. The currently required
water flow is always supplied to the device via a control valve with a flow meter.

All the necessary settings on the TCS.2 are explained in the following chapter.

7.1 Adjustments in: Device settings = Additional settings> Wet settings Mat

Picture 96

DEVICE SETTINGS

HEAT EXCHAMNGER SYSTEM

DEVICE SETTINGS

| ADDITIONAL FUNCTIO

2

FANS

|
|
| 1/O-SETTINGS
|
|
|

Picture 95

ADDITIONAL FUNCTIONS

WET SETTINGS | INSULATED COOLER
WATER CIRCULATION |

RESET COUNTER ||

LOW LOAD ||

|
|
| REFRIGERANT
|
|
|

BMS BUS SYSTEM SI/IMP ||
@ El
Picture 97
SETTINGS - MAT
| Msin water valve | on | |Flushing function | on |
712 |— ‘Drain valve ‘ O ‘ ‘Hygi ene circuit ‘ ON |
7.1.3 |— ‘Uent valve ‘ OFF ‘ ‘Storage container ‘ ON | 719
714 | Cortrol valves (cv) | 2 | |Pressurs incresse | on | 7110
715 | Herdness stabilizer | ofF | | Fresh water meter | o | 7111
‘ CW1 as Main water valve ‘ OFF ‘ ‘ ‘ |
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711 Main water valve

Selection of a ball valve with actuator in the water supply line that is to be controlled and monitored
by the TCS.2. The following requirements apply to this valve, which is usually supplied loose:

- Installation in as short a branch line as possible to avoid stagnation

- When connected to the drinking water network, the relevant standards must be observed
- Emergency position closed in the event of a power failure

- Must be installed in a frost-free area!

71.2 Drain valve

Selection of a ball valve with actuator that is to be controlled and monitored by the TCS.2 as a drain
valve. Emptying is absolutely necessary when frost sets in and downtimes are too long (risk of
legionella formation). The following requirements apply to this valve, which is usually supplied loose:

- Installation at the lowest point in the system to guarantee complete drainage of the lines
- Emergency position open in the event of a power failure
7.1.3 Vent valve

Selection of a ball valve with actuator that is to be controlled and monitored by the TCS.2 as a vent
valve. Ventilation of the pipe system may be necessary because the openings on the spray valves
are too small. The following requirements apply to this valve, which is usually supplied loose:

- Installation at the highest point in the system to guarantee complete drainage of the lines
- Emergency position open in the event of a power failure
7.1.4 Control valves (CV)

Selection of how many control valves for mat wetting are to be controlled and monitored by the
TCS.2.

Editable from ... to: 1 ... 2 control valves
Factory setting: 2 spray valves

If only one control valve is used, this can also be used as the main water valve [see chapter
7.1.6 “Control valve (CV 1) as Main water valve”).

k=%
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7.1.5 Hardness stabilizer

After activating this function, the filling level of the hardness stabilizer container is monitored by the
TCS.2.

7.1.6  Control valve (CV 1) as Main water valve

The control valve 1 also functions as the main water valve. This option is possible when using only
one wetting level (CV). Any selected main water valve is automatically deselected. The following
requirements apply to this valve, which is usually supplied loose:

- Installation in as short a branch line as possible to avoid stagnation

- When connected to the drinking water network, the relevant standards must be observed
- Emergency position closed in the event of a power failure

- Must be installed in a frost-free area!

7.1.7 Flushing function

The flushing function serves to avoid stagnation water in the branch of the water line up to the main
water valve. If the spraying is out of operation, the flushing function is triggered again and again at
the set time interval.

After activation, these parameters can be edited in the Main menu - Additional functions > Wet
mode - Flushing function (see also chapter 7.4.8 “Flushing function”).

7.1.8 Hygienic circuit

The hygienic circuit should prevent legionella formation and stagnation in the supply line of the
thermofin® adiabatic pad system. As soon as the humidification is switched off, a counter begins to
record the waiting time. When the set time is reached, the drain valve opens and the entire water
line up to the main water valve is drained. The valve remains open until the device calls for water
again.

After activating this function, the waiting time can be edited in the Main menu - Additional functions
- Wet mode - Hygienic circuit (see also chapter 7.4.7 “Hygienic circuit”).
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7.1.9 Storage container

After activating the storage container function, the level of a water storage container for the wetting
system is monitored via the TCS.2. The following 1/Os are used for input and output:

= Digital input DI-7 or DI-8 [‘RM (feedback) storage container”]
After activating this function, the input must be “true”, otherwise the TCS issues an error
message “S06 storage container fault”.
See also chapter 4.3.1 “Digital IN basic unit’.

= Digital output DO-7 or DO-8 (“Storage container requirement”)
These outputs are set permanently in summer operation (winter operation deactivated).
They signal a possible water requirement of the wetting system.
See also chapter 4.3.2 “Digital OUT basic unit’.

= Messages via BUS
The following status messages are output via the BUS:

Register | Bit Designation Meaning Register
value
144 8 Storagg container TRUE = Storage container requirement Reading
requirement 256
145 8 Storage container TRUE = Storage container fault Reading
fault 256

7.1.10 Pressure increase

After activating the pressure increase function, the pump(s) for the wetting system are monitored
via the TCS.2. The following I/Os are used for input and output:

= Digital input DI-8 [‘RM (feedback) pressure increase”]
After activating this function, the input must be “true”, otherwise the TCS issues an error
message “S07 pressure increase fault”.
See also chapter 4.3.1 “Digital IN basic unit’.

= Digital output DO-8 (“Pressure increase requirement”)
This output is set as soon as a wet level (wetting level) is active.
See also chapter 4.3.2 “Digital OUT basic unit’.

= Messages via BUS
The following status messages are output via the BUS:
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Register | Bit Designation Meaning Register
value
144 7 Pressur.e INCTEASE | TRUE = Pressure increase requirement Reading
requirement 128
145 7 Pressure increase TRUE = Pressure increase fault Reading
fault 128

7.1.11 Fresh water meter

After activating the fresh water meter function, the pulses are counted at the corresponding digital
input (1 pulse/litre) and the amount of water used is displayed by the TCS.2 in litres and m? (see also
chapter 5.3 “Counter”). The following inputs are used:

= Digital input DI-6 or DI-7 (“Fresh water meter”)
See also chapter 4.3.1 “Digital IN basic unit’.
Impulse requirement: + 24 V DC > 50 ms

= Messages via BUS
The following values are output via the BUS:

Register | Word Designation Meaning ng;ier
81 HI
Fresh Wa"[er Fresh water consumption in m? Cubic meter
82 LO consumption

7.1.12 Cooling mat system

The user can access the cooling mat system submenu by pressing the mat symbol (see Picture
96). If the main water valve is open, the symbol is highlighted in light blue. It thus shows whether the
adiabatic mats are in operation.

COOLING MAT SYSTEM

| Length coil | 2.00 m | Mat type:

|HEight ol | 1.00 I_n| Munters M-4545-7-15 ’
|Air pressure in hPa | 1000 | |Araa ratia | 0.850 ‘
| Device coefficient & |D.11676| | Device cosfficient B |D.DDDDD‘

|Ammunt water cale. 1, 1/min | 0.0 | |Cmntrn| valve param. 1, 1/min | 50.0 ‘

|Amount water calc, 2, 1/min | 20.0 | |Contro| valve pararm. 2, |/min | 50.0 ‘

ad
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Under cooling mat system, parameters of the device can be set that the TCS needs to correctly
calculate the amount of water and the switching points. The mat type is selected on the right. The
dimensions of the block and the air pressure at the installation site are entered in hPa on the left.
The area ratio corrects the ratio of the block area to the mat area. The device coefficients are used
to calculate the air volume. Amount of water calc. denotes the required water flow at the design
point. Amount of water max. is the maximum possible flow rate to which the control valve is
parametrized at the factory.

7.2 1/0O valves settings

The following 1/Os are used as standard for requirement or feedback from the valves:

Designation Variants Basic unit Extension
DI DO DI DO
(CAN adr. 6) (CAN adr. 20)

Main water valve 1| GOIE VENTE - - ~ .
2 control valves - - 45 45

Drain valve 1 control valve 6 6 - -

2 control valves - - 46 46

Vent valve 1 control valve - - - -

2 control valves 5 5 - -

When using the KSM 730.29 extension module (CAN address 30):

. . . . . Extension
Designation Variants Basic unit CAN adr. 30
Al AO Al AO

Control valve 1 with 1 control valve 4 2 - -
with 2 control valves - - 5 3
Control valve 2 with 2 control valves - - 6 4
. . with 1 control valve 3 - - -
A e 7 with 2 control valves - - 7 -
Ambient with 1 control valve 2 - - -
temperature with 2 control valves - - 8 -

When using the AKM 730.10 extension module (optionally selectable CAN address 31):
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. . . . . Extension
Designation Variants Basic unit CAN adr. 31
Al AO Al AO
Control valve 1 with 1 control valve 4 2 11 7
with 2 control valves 4 2 11 7
Control valve 2 with 2 control valves - - 12 8
. o with 1 control valve 3 - 13 -
A e 7 with 2 control valves 3 - 13 -
Ambient with 1 control valve 2 - - -
temperature with 2 control valves 2 - 8 -
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7.3 BUS parameter valves

Feedback via Modbus:

Register | Bit Designation Meaning Register
value
144 0 Main water valve open TRUE = Main water valve open Rea1d|ng
145 0 V01 Main water valve TRUE = Main water valve runtime Reading
runtime error error 1
. _ : Reading
144 1 Drain valve open TRUE = Drain valve open >
145 1 V02 E?raln valve TRUE = Drain valve runtime error Reading
runtime error 2
Reading
144 6 Vent valve open TRUE = Vent valve open 64
145 6 PSS OIS TRUE = Vent valve runtime error Rl
error 64
Register
Register | Bit Designation Meaning valuel/typ Output
e
10 i Control valve control value INT Writing
circuit 1 0...1000 | 0.0...100.0 %
. Reading
91 - Control valve 1 Setpoint WORD 0. 100%
Reading
92 - Actual value WORD 0. 100 %
V09 Control valve | TRUE = Control valve adiab. Reading
145 9 o " o -
1 Position error pads, position error circuit 1 512
V08 Control valve | TRUE = Control valve adiab. Reading
152 0 . . o -
1 wire break pads, wire break circuit 1 1
11 i Control valve control value INT Writing
circuit 2 0...1000 | 0.0...100.0 %
. Reading
93 - Control valve 2 Setpoint WORD 0. 100 %
Reading
94 - Actual value WORD 0. 100 %
145 10 V09 Control valve | TRUE = Control valve adiab. Reading )
2 Position error pads, position error circuit 2 1024
152 1 V08 Control valve | TRUE = Control valve adiab. Reading i
2 wire break pads, wire break circuit 2 2
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7.4 Adjustments in Main menu - Additional functions - Wet menu Mat

The wet mode submenu is available for settings. It is protected with the user parameter password
[see also chapter 2.4.3 “User parameter password (editable)”].

Picture 98
Picture 99
MAIN MENU ADDITIONAL FUNCTIONS

| ACTUAL VALLES | SETPOINTS | | WET MENU | msueteD cooler |
| I/O- HAND || aporrone. FuncTio | WATER CIRCULATIO) ﬁ STEP CONTROL |
| | Rﬂ | SPRAY PLMP | |
| || l | BYPASS VALVE | |
| COUNTER | NETWORK IP | | LOW LOAD | |
| ALARMS || TIME/DATE | | MEDILM VALVE | |

DELETE PASSWORD SI/IVP @ @ @

Picture 100

WWET MEMNL - MAT

: . P
\ Winter operation \ -9- H Control valve 1 |_;>®4§?
‘Ambient temperature‘32.2 oC ‘ Control valve 2 |??®4§g

|
|
‘ Main water valve ‘-ﬁq;H eFficieﬁcvSLIDE®| & |
|

7.4.3 | Drainvave  |mpEs|| efficiencysLiIDE® |
‘ Vent valve ‘ *ﬂ:| ‘ Hygiene circuit | inactive
‘ Hurmidity % ‘ 52 rH| ‘ Flushing function | | a7
ki : 280°C = = | [T 74.8
744 Meeeatic 01| 807 e 0w

Greyed out functions are not activated or selected in the device settings.
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7.41  Winter operation / Summer operation

The winter operation serves to protect all water-bearing parts from frost damage. Valve positions
are changed and water pipes are emptied during winter operation among other things. The use of
the humidification functions is not possible in winter operation. When you select the “Winter
operation” menu, a submenu opens with the associated settings.

The settings can be edited by selecting the buttons with a blue background.

Picture 101

WWINTER OPERATION

Winter operation 0N <

Wyinter operation COFF =

|
|
RPM Winter operation OFF | 800 %
|
|

Delay winter operation CFF 10 min
Current status ke ) |

Arnbient ternperature

Rt Speed

24 °C
<=

Winter operation ON <:

Editable from ... to:

Factory setting:

Winter operation OFF >:

Editable from ... to:

Factory setting:

RPM Winter operation OFF:

Editable from ... to:

Factory setting:

Temperature limit from which the device switches to winter
operation.

3.0...30.0°C

3.0°C

Temperature limit from which the device switches to summer
operation (winter operation deactivated). The switch-off
temperature must be at least 1 °C above the switch-on
temperature.

4.0...40.0°C

10.0 °C

Another switch-off condition that switches off winter operation
from a certain speed (in %).

0...100 %

80 %
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Delay winter operation OFF:

Editable from ... to:

Factory setting:

Current status: ALK NE

~$

= .

defines a delay in minutes in which both the temperature
(winter operation OFF >) and the “RPM Winter operation OFF”
must have exceeded the set changeover limit in order to
deactivate winter operation. This delay prevents winter
operation from being switched on and off continuously when
the changeover values are reached.

0 ... 600 min

10 min

Winter or summer operation active

Allows switching between summer and winter operation using
the switch symbol. This function is intended for commissioning
and test purposes. If the ambient temperature falls below the
lower temperature limit, it is no longer possible to switch off
winter operation for safety reasons.

7.4.2 Display of ambient temperature

Currently measured ambient temperature. Useful for commissioning and adjusting the settings.

7.4.3 Display of main valves

Status display of the main valve positions. The following symbols are used as indicators in the

display:

B)S@E  vaive is OPEN
B2 valve is OPENING

B)I=  vaive is CLOSED
B’ valeis CLOSING
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7.44 Ambient temperature adiabatic ON

' The adiabatic is enabled from the ambient temperature set
Picture 102 here. For further switch-on conditions for humidification, see

ABenternperatur | 230°C chapter 7.4.5 “Control valve 1/2”.
Adigbatik EIN 33.0°C

“Shifted” application point via BUS at which adiabatic is
released [see following chapter 1.1.1A) “Setpoint shift for
application point adiabatic”].

A) Setpoint shift for application point adiabatic

Possibility to adjust the application point of the humidification up and down via BUS. The previously
edited value forms the start point. The “shifted” value is displayed under the edited value (see Picture
101). The following parameters apply to direct communication via Modbus:

Register Name Register value Converted to °C/°F
(signed integer)
8 “Setpoint shift for -250 ... 250 -25.0...25.0°C
application point wetting” -450 ... 450 -45.0...45.0 °F

Operating manual - translation into English © thermofin GmbH



Controller operating manual 15.11.2020 — Version 1.1

(%) thermofin

heat exchangers-Germany

TCS.2 series —

thermofin® control system 2n generation Page: 141/162

7.4.5 Control valve 1/ 2

The current switch-on and switch-off limits of the adiabatic function are displayed in the control valve
menu [No]. However, the adiabatic is only activated if the ambient temperature limit is exceeded at
the same time (see 7.4.4. “Ambient temperature adiabatic ON’). The menu is closely linked to the
efficiencySLIDE menu, with the efficiencySLIDE is at the higher level.

The switch-on and switch-off limits are determined by the speed and the possible air pre-cooling.
They are dependent on each other in a ratio that can be set in the “efficiencySLIDE” submenu. As a
result, all main settings must be made there (see 7.4.6 “efficiencySLIDE”). The position of the
efficiencySLIDE is displayed in the mat menu (see Picture 99).

If the user changes one of the four switching limits for adiabatic mode in the Control valve
menu, all other values change automatically. The efficiencySLIDE is thus shifted indirectly.
A change in the switch-on speed of the adiabatic shifts, for example, all other switching limits
(see Picture 103 and Picture 104).

k=%

Picture 103

CONTROL VaLVE 1

| speed humidification ON | 75 %)
| Speed hurnidification OFF | 459%)|
| possible pre-cooling O | 6.3 9 ‘ 4_-
| possible pre-cooling OFF | 50 9 ‘
| Delay humidification G | 1s ‘
| Water excess factor | 280 | 2.1E]+D|51

st || possi. pre-cool || rH= 22 Y *@q':
v 7.0 °C <=
' ! rs= 100 Y || T3 42%
w

Display: Summer / Display: 7.4.9 Manual
Winter operation Possible pre-cooling, speed output operation
circuit 1 and valve position
Picture 104 Picture 105
CONTROL VALWE 1 CONTROL
| speed humidification ON | /75 | Speed humidification ON | /0
| Speed hurmidification OFF 45 % | Speed humidification OFF 48 %
| possible pre-cooling ON 68 °C | possible pre-cooling ON 82 °C
0,
| possible pre-cooling CFF |QO C 75 % | possible pre-cooling CFF |w3 C
0,
| Delay humidification ON | 1s | —90 % | Delay humidification ON | 1s |
| \Water excess factor | 280 | 2.1O+DSJ | Water excess Factor | 280 | 2.10+DSJ
st || possi. pre-cool | || rH= 22 % *@C}: st || possi. pre-cool .|| rH= 22 o *@Q:

70 °C o= 100 W || 73 4z m @ 70 °C rs= 100 % ||F% 42% @
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‘ efficiehcySl_IDE@| M ‘ eFFiciencySLIDE®| 5] |

(D speed humidification ON
Switch-on condition for humidification level [No]. If the current speed setpoint exceeds the % value
edited here, the startup delay ((5)) starts. If this time has expired and all other switch-on conditions

are met, the humidification level [no] switches ON.

Editable from ... to: 65 ...100 %

Factory setting: 99 %

(2 speed humidification OFF
Switch-off condition for humidification level [No]. This is fulfilled when the current speed setpoint falls
below the % value edited here. If all other switch-off conditions are met, the humidification level [No]

switches OFF.

Editable from ... to: 40 ...50 %

Factory setting: 50 %

@ possible pre-cooling ON

Switch-on condition for humidification level [No]. With the help of the ambient conditions (air
pressure, air humidity, temperature) and the device capacity, a possible pre-cooling of the sucked
air is calculated internally in °C when the mat is moist. If this exceeds the value edited here, the
startup delay ((5)) starts. If this time has expired and all other switch-on conditions are met the
humidification level [no] switches ON.

Editable from ... to: depending on the setting in “efficiencySLIDE”

Factory setting: 0°C

@ possible pre-cooling OFF

Switch-off condition for humidification level [No]. With the help of the ambient conditions (air
pressure, air humidity, temperature) and the device capacity, a possible pre-cooling of the sucked
air is calculated internally in °C when the mat is moist. If this falls below the value edited here and all
other switch-off conditions are met, the humidification level [No] switches OFF.

Editable from ... to: depending on the setting in efficiencySLIDE”

Factory setting: 0°C
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@ Delay humidification ON
Switch-on condition for spray level [No] which defines a delay in minutes after the preconditions (@
and (3)) have been met. This delay prevents constant switching on and off of the respective spray

level and gives the controller the necessary time to “settle in”.

Editable from ... to: 1...600s

Factory setting: 60 s

@ Water excess factor

Specifies the value by which the required amount of evaporation water is multiplied. This is necessary
to guarantee the long-term moistening of the mats and to limit the risk of deposits and soiling due to
drying out. The factor can be edited in the range 1.0 to 3.0.

If the adiabatic system is activated, it needs more water in the startup phase as the paper
mats first have to soak up. Therefore, the excess water is set to 2.5 in the first 30 minutes. If
the excess is generally over 2.5, it remains unchanged.

7.4.6 efficiencySLIDE

The efficiencySLIDE generally regulates how often and how long the adiabatic system is used
during the year. In the water-saving position, the adiabatic is only activated in case of peak load,
when the fan speed limit is reached. With energy-saving operation, the adiabatic switches on earlier
and is also active longer and more often. The slide can be moved anywhere between these points.
Its colour indicates the mode of operation and a numerical value (0-10) indicates the position. The
position of the slide is also shown in the Mat menu (7.4).

¥ Precise pre-setting of the switch-on and switch-off limits and the ratio (speed - possible pre-
] cooling) in the efficiencySLIDE settings is of great importance in order to use the slide
effectively!
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Mode of Display in efficiencySLIDE menu Display in mat menu
operation
efficiencySLIDE T
7% H A
%) thermofin @,
@ C) heat exchangers-Germany @
stromspatrend 7 wassersparend
v v
. | : ] s @
energy-saving I ‘ | ‘ efficiencySLIDE ‘ 7 ‘
N

| efficiencystLiDE®| 1 |

‘ | efficiencysliE® | © |

neutral

(o]

water-saving

efficiencySLIDE settings: definition of the switching limits for the energy- and water-
saving modes of operation.

In general, there are two ways to switch the adiabatic on and off automatically.

= The adiabatic is switched on and off using the speed controller (depending on the
capacity of the device). This criterion does not ask whether it makes sense to humidify
the mat at this point in time and whether it causes the air to cool.

= Based on the possible pre-cooling of the air. The TCS.2 calculates this using the
ambient temperature, the air pressure, the relative humidity and the current volume
flow. In this way, for example, when the air humidity is very high, the adiabatic is only
switched on relatively late or not at all, as this would cause little or no cooling of the
air.

Both switching limits can also be combined. Careful commissioning and control of the
mode of operation is imperative in order to ensure environmentally friendly operation
(saving energy and water).

=4

Operating manual - translation into English © thermofin GmbH



Controller operating manual

15.11.2020 — Version 1.1

(%) thermofin

heat exchangers-Germany

TCS.2 series —
thermofin® control system 2n generation

Page: 145/162

Picture 106

YSLIDE [ settings

ENErgy -saving water-saving __,-" L
e
= >
D) | [ €5 %] speed humidification ON | 99 % | | m— @
Q) —mpp| [ 20 %] Speed hurmidification CFF [ 50 % | | e (2)
@ _> | 45 °C possible pre-cooling CN | 90 °C 4— @
@ — | 30 °C possible pre-cooling OFF | 70 °C | | G —
B Rl R Pl P s - |

The switch-off limits cannot generally be higher than the switch-on limits and the limits in energy-
saving mode cannot be set greater than those in water-saving mode.

Setting range of speed limits (%):

(@ energy-saving 30to 55 %  Speed humidification ON
(3) energy-saving 20 to (1)-5% Speed humidification OFF

(2 water-saving: 70 to 100 %
(@) water-saving: 50 to (2)-5 %

When controlling the speed, make sure that the switch-off limit is well below the switch-on
limit. By pre-cooling the air, the required air flow is reduced which reduces the speed of the
fan. If the switch-off limit has already been reached during this process, the adiabatic system
switches off again and the control oscillates.

k=%

Setting range limits of air pre-cooling (°C):

(5 energy-saving: 0.0 to (6)

(&) water-saving: 0.0 to 20.0
(@ energy-saving: 0.0 to (5

water-saving: 0.0 to (6)

possible pre-cooling ON
possible pre-cooling OFF
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7.4.7 Hygienic circuit

The hygienic circuit should prevent legionella formation and stagnation in the supply line of the
thermofin® humidification system. As soon as the adiabatic system is switched off, a counter begins
to record the waiting time. When the set time is reached, the drain valve opens and the entire water
line up to the main water valve is drained. The valve remains open until the device calls for water
again.

By selecting the “Hygienic circuit” button with a blue background (see Picture 106), the waiting time
can be edited as follows:

Picture 107
l HYGIENIC CIRCULT
from ... to | Factory setting | Tirme Hygiene furct. |
Day 0...7 2 | zd ‘ nh || 0 min |
Hour 0...23 0
Minute 0...59 0
Arnbient ternperature ‘ Sle0C @
7.4.8 Flushing function

The flushing function serves to avoid stagnation water in the branch of the water line up to the main
water valve. If the humidification is out of operation, the flushing function is triggered again and again
at the set time interval.

The function differentiates between the flushing time until the next flush is triggered and the rinsing
pulse time. This indicates how long the main water valve remains open in order to flush the branch
line.

The drain valve is first closed so that the water can also flush the lines to the device and to the water
outlet. Halfway through the rinsing pulse time, the drain valve opens. If the main water valve is closed
again after the time has elapsed, the line empties itself.

Flushing time Picture 108

from ... to Factory setting
Day 0...7 7 | Flushing tirme |
Hour 0..23 0 | 7d | oh || omn |
Minute 0..59 0 | Rinsing pulse time |
Rinsing pulse time | 10 min |~ |

from ... to Factory setting
Ambient temperature 3370 <:I
Minute 0...30 10 ‘ ‘ @ .

Second 0...59 0
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7.4.9 Manual operation

All greyed out valves in the display are not selected in the Device settings - Additional functions >
Humidification.

A) Manual operation for main valves

Picture 109
MANUAL OPERATION MAIN VALVES The corresponding output is
| Main water valve [ =i @l switched to manual operation by
| Drain valve | =i =G0 pressing the "Manual-Auto switching
| Went valve | f | button” —’.
\_ J
4 )
The hand symbol appears. =X
.:é:- Rot, speed circuit 1000 % Hurni gty C:I I=:> The Output can now be SW'tChed on and
- o @ . . off manually.
‘\ \_ J
Additional indication valve + Jump to 7.4.9B) “Manual operation
summer/winter operation for control valves”

The corresponding output is switched back to automatic operation by pressing the “Manual-

k=

Auto switching button” = again. It @ changes back to the state it would normally

have in automatic operation.
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B) Manual operation for control valves

Picture 110

The Correspondlng Output |S CONTROL WalLVES, MANUAL CPERATION

switched to manual operation by | Control valve mat 1 o=

. « . . ontr, War, anip, Var, value wedback

pressing the “Manual-Auto switching “Tn @ R Yol | Iy

» @ h |
\_ button ' ) Cont ﬁ lve rmat 2 ==
Cogtlg. ;ar. Magllg.oiar. OLtUpﬁ :;:1\ ue Feoegb:f:k
The hand symbol appears. =

The output can be edited manually and / Jg3(|fpmme ot B0 B Mmdn_ @

a desired manipulated variable entered
in the window.

. J

Additional indication valve + Jump back to 7.4.9A) “Manual
summer/winter operation operation for main valves”

The corresponding valve is switched back to automatic operation by pressing the “Manual-

k=%

Auto switching button” = again. The @ manipulated variable takes over the value of
the controlled variable.
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8. HYBRID COOLER

8.1 Adjustments in Device settings 2 Additional functions 2 Humidification
system

Description follows

8.2 Adjustments in Main menu > Additional functions > Wet mode

Description follows ...

9. INSULATING / PENTHOUSE COOLER

9.1 Adjustments in Device settings 2 Additional functions 2 Humidification
system

Description follows ...

9.2 Adjustments in Main menu = Additional functions > Wet mode
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10. MESSAGES, WARNING AND ALARMS

All messages are divided into the following areas:

Error code Category

C... CAN module messages

F... (Fan) Fan messages

K... Flaps (K = Klappen) messages
M... Measured values messages
S... Signals external messages
V... Valve messages

e

10.1 CAN module messages — Error code C...

Type: W =Warning, A = Alarm, see chapter 5.4 “Alarms”

English English English
Error § Error text Error explanation Error remedy MODBU,S
code | ~ Reg. | Bit
- Check the power supply of the
extension module
CAN module | Communication to the respective - Check the V\'nrlng o'f the CAN bus 154
co1 w [no.] CAN - I/0 extension is interrupted. > eIl (el to
- Check the set CAN address (see 156
also device manual, chapter 5.1.3
"Setting the CAN address")
C02
C03
co4
C05
C06
Cco7
Cc08
C09
Cc10
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10.2 Fan messages — Error code F...

English English English
Error . MODBUS
Error text Error explanation Error remedy -
code Reg. | Bit
- General failure of a fan or a fan
group which was reported via a
digital input. - Check whether the signal is
- Logical high (+24 V DC) = fan OK | coming at the input
- Logical low (0 R20T11V) = fan - If yes - digital input defective
failure (please contact the manufacturer)
FO1 | W* a0 ey - Typically these inputs are - If no - check the connected 142
[no.] 143
connected to thermal contacts of | thermal contact, motor
the fans / groups, motor protection switch or other
protection switch H1 or fault - Check sensor line / wiring
message outputs from frequency | - Check terminal points
converters (see also chapter 5.4.1
Fan operating data / status)
- General fan failure which was
reported via the BUS
- A detailed description of the - Please follow the instructions in 168
FO2 | W* Fan [no.] error can be found in the the detailed error description 169
submenu "MODBUS fan status" from the MODBUS fan status
- See also chapter 5.4.1 Fan
operating data / status
- At least one phase failed (with - Check whether all required .
3~ devices) phases are present on the device
FO3 | W* Phase failure . . - Replace defective fuses 130 | O
- Mains undervoltage with 1~ . N
. - Eliminate cause of short circuit
devices .
(defective fan ...)
- Defective motor winding - et
Ground-to- ~ CellG el EEree - Check terminal points
FO4 | W* - Defective cable jacket on the P
earth fault housin - Replace the fan (please contact
& L the manufacturer)
- Water penetration into the fan
. . - Observe the manufacturer's
- Too high ambient temperature . .
Output level - Ball bearings are firm operating and environmental
FO5 | w* 2 - conditions 130 | 2
overheated - Rotor unbalance .
- Electronics housing dirty e el
- Manual reset required
Communication | - Internal communication error - Switch off the mains voltage
FO6 | W* between the microcontrollers in - Wait 130 | 3
error . .
the fan - Switch on again
FO7 | W* Fanf;illﬁ(cetlve ;\/lGoeSg[fsl 200 EIRe) SR - Observe further status messages | 130 | 4

Operating manual - translation into English © thermofin GmbH




Controller operating manual

15.11.2020 — Version 1.1

V'I 3 ®
%) thermofin .
heat exchangers-Germany . TCS.2 series — . Page: 152/162
thermofin® control system 2n generation
- Observe the manufacturer's
- Too high ambient temperature oper:?\t'lng and environmental
. ] conditions
Motor el L BETEA Let the motor cool down after
FO8 | W* - Rotor unbalance L 130 | 5
overheated . eliminating the cause
- Rotor is blocked .
. . - Lower the ambient temperature
- Electronics defective . .
- Correct the operating point
- Manual reset required
- Switch off the mains voltage
- A speed or position detection - Wait
Hall sensor . . . .
FO9 | W* . required for the operation of the - Switch on again 130 | 6
defective . .
EC fan is faulty or defective - Replace the fan (please contact
the manufacturer)
- Switch off, make voltage-free +
check
Motor is - Fan blades iced up - Eliminate the cause of the motor
F10 | W* blocked - Other impurities prevent the fan | blocking 130 | 7
from starting - Check the fan blades for possible
errors
- Balance the rotor if necessary
F11 | wx Limit speed - Exceeding a fixed, maximum - Check set_param_et_ers 130 | 8
exceeded speed - Parametrize again if necessary
- The actual motor current or the | - Reduce the volume flow
Overcurrent/ | motor current calculated over - Reduce the speed
F12 | W* | overload peak, | time is too high - Clean the rotor
12T - If a defined limit value is - Change defective bearings if
exceeded, the system switches off | necessary
Calibration
F13 | W* | error of rotor | -Incorrect initialization - An automatic restart follows 130 | 10
position sensor
- The intermediate circuit voltage
Intermediate has risen above a specified value Check the bower suppl
F14 | W* circuit - Input voltage is too high - . - 130 | 12
. . . - Extend the ramp times
overvoltage - Braking too quickly (generating
operation)
Intermediate . . N . -
L - The intermediate circuit voltage | - Mains phase missing
F15 | W* circuit .
has fallen below a specified value | - Check the power supply
undervoltage
Mains . . . . .
Fl6 | W* - Mains voltage is too high - Check the applied mains voltage
overvoltage
Mains . . . .
F17 | W* - Mains voltage is too low - Check the applied mains voltage
undervoltage
- Check the wiring of the
Communication No communication between communication bus
A interrupted TCS.2 and fan possible (LS e[l 130 ) 15
P ' P - Check the power supply of the
fan
F19
F20
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10.3 Flaps messages — Error code K...

English English English
Ié(r)r(;)er % Error text Error explanation Error remedy I’;ileg.DBgist
ko1 Abtcl(lf[s:o.], When closing the defrosting flap
(AbtKL) [no.]
stop at | >
Open
K02 AbtKL[no.],
stop at | >
Close
AbtKL[no.],
08 LZ error, | =
OK
Close
AbtKL[no.],
K04 Lz errc[>r, I]=
OK
Close
AbtKL[no.],
KOS Lz er[ror,]
limit swit.
Open
AbtKL[no.],
K06 Lz errc[>r, I]=
OK
K07
KO8
K09
K10
K11
K12
K13
K14
K15
K16
K17
K18
K19
K20
K21
K22
K23
K24
K25
K26
K27
K28
K29
K30
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10.4 Measured values messages — Error code M...

English English English
Error § Error text Error explanation Error remedy MODBU_S
code | ~ Reg. | Bit
- Sensor line interrupted / check
wiring
- The signal at the analogue input | - Check terminal points
does not correspond to a suitable | - Check the configuration of the 0
Pressure sensor | pressure sensor respective analogue input (see
MOl | A . . . . . 150 | to
[no.] wire break | - Resistance is clearly too high device manual, chapter 3.6.4) 3
- Incorrect configuration of the - Replace the pressure sensor
analogue input (jumper position) | - The analogue input may be
defective, please contact the
manufacturer
- Sensor line interrupted / check
wiring
- The resistance at the analogue - Check terminal points
input does not correspond to a - Check the configuration of the
M02 A Outlet sensor suitable outlet sensor respective analogue input (see 150 4
[no.] wire break | - Resistance is clearly too high device manual, chapter 3.6.4) 6
- Incorrect configuration of the - Replace the outlet sensor
analogue input (jumper position) | - The analogue input may be
defective, please contact the
manufacturer
- Sensor line interrupted / check
wiring
- The resistance at the analogue - Check terminal points
input does not correspond to a - Check the configuration of the
Ambient sensor | suitable Ambient sensor respective analogue input (see
M03 | A . . . . . 150 | 8
wire break - Resistance is clearly too high device manual, chapter 3.6.4)
- Incorrect configuration of the - Replace the Ambient sensor
analogue input (jumper position) | - The analogue input may be
defective, please contact the
manufacturer
- Sensor line is short-circuited /
check wiring
- The resistance at the analogue - Check terminal points
input does not correspond to a - Check the configuration of the
Ambient sensor | suitable Ambient sensor respective analogue input (see
MO04 A N . . . 150 9
short circuit - Resistance is clearly too low device manual, chapter 3.6.4)
- Incorrect configuration of the - Replace the Ambient sensor
analogue input (jumper position) | - The analogue input may be
defective, please contact the
manufacturer

Operating manual - translation into English © thermofin GmbH




Controller operating manual

15.11.2020 — Version 1.1

(%) thermofin

heat exchangers-Germany

TCS.2 series —

thermofin® control system 2n generation

Page: 155/162

- Sensor line interrupted / check
wiring
- The resistance at the analogue - Check terminal points
input does not correspond to a - Check the configuration of the
Inlet sensor [no.] | suitable inlet sensor respective analogue input (see 10
MO5 | W . . . . . 150
wire break - Resistance is clearly too high device manual, chapter 3.6.4) 12
- Incorrect configuration of the - Replace the inlet sensor
analogue input (jumper position) | - The analogue input may be
defective, please contact the
manufacturer
- Sensor line interrupted / check
wiring
- The resistance at the analogue - Check terminal points
input does not correspond to a - Check the configuration of the
mos | w Roc?m sensor suita!ole roor_n sensor _ respective analogue input (see 150 | 14
wire break - Resistance is clearly too high device manual, chapter 3.6.4)
- Incorrect configuration of the - Replace the room sensor
analogue input (jumper position) | - The analogue input may be
defective, please contact the
manufacturer
- Sensor line is short-circuited /
check wiring
- The resistance at the analogue - Check terminal points
input does not correspond to a - Check the configuration of the
Mo7 | w Room s'ensc.>r suitaple roor'n sensor respective analogue input (see 150 | 15
short circuit - Resistance is clearly too low device manual, chapter 3.6.4)
- Incorrect configuration of the - Replace the room sensor
analogue input (jumper position) | - The analogue input may be
defective, please contact the
manufacturer
- Sensor line interrupted / check
wiring
- The resistance at the analogue - Check terminal points
input does not correspond to a - Check the configuration of the
Coil sensor wire | suitable Coil sensor respective analogue input (see
M08 W . . . . 151 0
break - Resistance is clearly too high device manual, chapter 3.6.4)
- Incorrect configuration of the - Replace the Coil sensor
analogue input (jumper position) | - The analogue input may be
defective, please contact the
manufacturer
- Sensor line is short-circuited /
check wiring
- The resistance at the analogue - Check terminal points
input does not correspond to a - Check the configuration of the
Coil sensor short | suitable Coil sensor respective analogue input (see
M09 | W . . . . 151 | 1
circuit - Resistance is clearly too low device manual, chapter 3.6.4)
- Incorrect configuration of the - Replace the Coil sensor
analogue input (jumper position) | - The analogue input may be
defective, please contact the
manufacturer
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- Sensor line interrupted / check
wiring
- The resistance at the analogue - Check terminal points
input does not correspond to a - Check the configuration of the
Tray sensor wire | suitable tray sensor respective analogue input (see
M10 | W . . . . 151 | 2
break - Resistance is clearly too high device manual, chapter 3.6.4)
- Incorrect configuration of the - Replace the tray sensor
analogue input (jumper position) | - The analogue input may be
defective, please contact the
manufacturer
- Sensor line is short-circuited /
check wiring
- The resistance at the analogue - Check terminal points
input does not correspond to a - Check the configuration of the
Tray sensor short | suitable tray sensor respective analogue input (see
M1l | W . . . . 151 | 3
circuit - Resistance is clearly too low device manual, chapter 3.6.4)
- Incorrect configuration of the - Replace the tray sensor
analogue input (jumper position) | - The analogue input may be
defective, please contact the
manufacturer
- Sensor line interrupted / check
wiring
- The resistance at the analogue - Check terminal points
input does not correspond to a - Check the configuration of the
Cell sensor wire | suitable cell sensor respective analogue input (see
M12 W . . . . 151 4
break - Resistance is clearly too high device manual, chapter 3.6.4)
- Incorrect configuration of the - Replace the cell sensor
analogue input (jumper position) | - The analogue input may be
defective, please contact the
manufacturer
- Sensor line is short-circuited /
check wiring
- The resistance at the analogue - Check terminal points
input does not correspond to a - Check the configuration of the
Cell sensor short | suitable cell sensor respective analogue input (see
M13 W . . . . 151 5
circuit - Resistance is clearly too low device manual, chapter 3.6.4)
- Incorrect configuration of the - Replace the cell sensor
analogue input (jumper position) | - The analogue input may be
defective, please contact the
manufacturer
- Sensor line interrupted / check
- A current < 4mA flows at the wiring
corresponding analogue input - Check terminal points
-This does not correspond to a - Check the configuration of the
Mia | w Hum.idity sensor | suitable humidity sensor (4- respective analogue input (see 151 | 15
wire break 20mA) device manual, chapter 3.6.4)
- Resistance is clearly too high - Replace the humidity sensor
- Incorrect configuration of the - The analogue input may be
analogue input (jumper position) | defective, please contact the
manufacturer
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- Depending on the selected
setpoint (NC normal cooling, FC
free cooling or HR heat
recovery), it is displayed here
that the actual temperature - Control line interrupted / check
value is above the alarm value wiring
(ATTENTION, possible risk of - Check terminal points
M15 | W Overtemperature overpressure in the system) - Incorrect functioning of the 166 0
[no.] 1
- The alarm values can be fans
adjusted in the setpoint menu - Alarm values set too low
(see also chapter 5.5 "Setpoints" | - Too high ambient temperature
in the operating manual)
- For two-circuit devices, the
corresponding index number 1 or
2 is also displayed
- Sensor line interrupted / check
- A current < 4 mA flows at the wiring
corresponding analogue input - Check terminal points
- -This does not correspond to a - Check the configuration of the
Conductivity . - . .
. suitable humidity sensor (4-20 respective analogue input (see
M16 A probe [no.] wire .
break mA) device manual, chapter 3.6.4)
- Resistance is clearly too high - Replace the humidity sensor
- Incorrect configuration of the - The analogue input may be
analogue input (jumper position) | defective, please contact the
manufacturer
- Sensor line interrupted / check
- A current < 4 mA flows at the wiring
corresponding analogue input - Check terminal points
-This does not correspond to a - Check the configuration of the
Level probe wire | suitable humidity sensor (4-20 respective analogue input (see
M17 | A .
break mA) device manual, chapter 3.6.4)
- Resistance is clearly too high - Replace the humidity sensor
- Incorrect configuration of the - The analogue input may be
analogue input (jumper position) | defective, please contact the
manufacturer
- Sensor line is short-circuited /
check wiring
- The resistance at the analogue - Check terminal points
input does not correspond to a - Check the configuration of the
Mis | A Level probe short | suitable cell sensor respective analogue input (see
circuit - Resistance is clearly too low device manual, chapter 3.6.4)
- Incorrect configuration of the - Replace the cell sensor
analogue input (jumper position) | - The analogue input may be
defective, please contact the
manufacturer
M19
M20
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10.5 Signals external messages — Error code S...

English English English
E 9 . MODBUS
fror = Error text Error explanation Error remedy -
code | ~ Reg. | Bit
- Check the control voltage fuse of
the digital inputs (if necessary
Control - No signal at digital input 7 F692)
So1 w voltage is - The control voltage supply to the - Check wiring in the control 141 | 12
missing digital inputs is interrupted cabinet or externally
- Check terminal points
- Check configuration of DI-7
. . . - Control line interrupted / check
- This error message is only active il
ith signal types 4-20 mA or 2-10
yl 's P - Check terminal points
Setpoint ) - Check the configuration of the
. - A current < 4 mA flows at the . .
S02 w shift [no.] . . respective analogue input (see
. corresponding analogue input or a .
wire break - . device manual, chapter 3.6.4)
voltage < 2 Vis applied .
. . - The analogue input may be
- Incorrect configuration of the .
analogue input (jumper position) defective, please contact the
& put {jumperp manufacturer
. . . - Control line interrupted / check
- This error message is only active il
ith signal types 4-20 mA or 2-10
yl 's P - Check terminal points
Slave speed ) - Check the configuration of the
. - A current < 4 mA flows at the . .
S03 A [no.] wire . . respective analogue input (see
corresponding analogue input or a .
break - . device manual, chapter 3.6.4)
voltage < 2 Vis applied .
. . - The analogue input may be
- Incorrect configuration of the .
analogue input (jumper position) defective, please contact the
g put{jumperp manufacturer
- An external emergency stop has - Control line interrupted / check
External been activated wiring
S04 w emergency | - For two-circuit devices, the - Check terminal points
stop corresponding index number 1 or 2 | - Eliminate the fault in the pump
is also displayed for the pressure increase
S05
- General message that the storage
tank for the service water is faulty - Control line interrupted / check
Failure - If this function is not required, a wiring
S06 w wire bridge can either be installed - Check terminal points 145 | 8
Storage tank . . .
on the respective terminals or the - Eliminate the fault on the storage
function is deactivated in the tank
"“Control" menu
- General message that the
i for th i .
pressu_re increase forthe service - Control line interrupted / check
. water is faulty ..
Failure - If this function is not required, a winng
S07 w Pressure . . . q- ! - Check terminal points 145 | 7
. wire bridge can either be installed . .
increase . . - Eliminate the fault in the pump
on the respective terminals or the for the pressure increase
function is deactivated in the P
"Control" menu
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- General message that the j Motor.c?ble(s) interrupted /
Failure of circulation pump is faulty check wmng- .
S08 A . - Check terminal points 143 | 10
spray pump | - Motor protection . .
- GvET g sl - Check protective dewces.
- Check the pump mechanically
peimg witched o, here s ng flow | COTTOlline nterrupted /check
. through the monitored line R . .
S09 A Failure of - Pump does not work correctly - Check terminal !aomts 143 | 11
flow T g -.Check.the function of the
- Defective valves Al I (AU
- Flow monitor defective SR AT
- There is not enough water to
operate the pump
e - Water supply failed - Check water supply
S10 w TG - Valves closed - Clean pipes 143 | 12
- Line blocked - Check valves
- Refill valve defective
- Water supply pressure is too low
S11
S12
S13
S14
S15
S16
S17
S18
S19
S20
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10.6 Valve messages — Error code V...

English English English
Error § Error text Error explanation Error remedy MODBU,S
code | ~ Reg. | Bit
- The fixed maximum running time | _ (;Qntrol M LR A
from opening or closing the main sy . .
. . - Check terminal points
Main water | water valve (2:30 min) has been - Check the voltage supply of the
Vo1l w valve exceeded valve 145 | 0O
running time - Supply voltage to the valve - Check the feedback (limit switch)
interrupted
- No feedback of the valve
- Check control of the valve
- Control line interrupted / check
- The fixed maximum running time | wiring
from opening or closing the drain - Check terminal points
Drain valve | valve (2:30 min) has been exceeded | - Check the voltage supply of the
V02 A . . 145 1
running time | - Supply voltage to the valve valve
interrupted - Check the feedback (limit switch)
- No feedback of the valve
- Check control of the valve
- Control line interrupted / check
- The fixed maximum running time | wiring
from opening or closing the vent - Check terminal points
Vent valve | valve (2:30 min) has been exceeded | - Check the voltage supply of the
Vo3 | W . 145 | 6
running time | - Supply voltage to the valve valve
interrupted - Check the feedback (limit switch)
- No feedback of the valve
- Check control of the valve
- Control line interrupted / check
- The fixed maximum running time | wiring
Sorayae | (ST PEAE T donnB e | e || 2
Vo4 W | running time 145 | to
(o] - Supply voltage to the valve valve - _ 5
interrupted - Check the feedback (limit switch)
- No feedback of the valve
- Check control of the valve
- Control line interrupted / check
- The fixed maximum running time | wiring
from opening or closing the inlet - Check terminal points
VO5 W Inlet valve | valve has been exceeded - Check the voltage supply of the
running time | - Supply voltage to the valve valve
interrupted - Check the feedback (limit switch)
- No feedback of the valve
- Check control of the valve
- Control line interrupted / check
- The fixed maximum running time | wiring
from opening or closing the bypass | - Check terminal points
vos | w Bypass valve | valve has been exceeded - Check the voltage supply of the
running time | - Supply voltage to the valve valve
interrupted - Check the feedback (limit switch)
- No feedback of the valve
- Check control of the valve
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11. CLOSING REMARKS

This operating manual does not claim to be complete. If necessary, please ask the manufacturer of
the controller for the current version. The control is always kept up to date. This applies to the
hardware as well as the software. The TCS.2 is continuously expanded to include new functions.
The manufacturer reserves the right to adapt the software and hardware to technical requirements
at any time. Basically, it is ensured that new versions are backwards compatible This means that
new software versions can replace older versions without any loss of functionality. Care is also taken
to ensure that older controllers can be replaced without changing the wiring, if possible.
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